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EXECUTIVE SUMMARY

1.0 INTRODUCTION

Eastern Power Distribution Company of Andhra Pradesh Limited (APEPDCL) is the project
implementation unit (PIU) designated for implementation of the Resilient Electrical Network
or Underground Cable Project under the Andhra Pradesh Disaster Recovery Project
(APDRP) with funding assistance of the World Bank.

The Resilient Electrical Network(REN) or Underground cable project is one of the seven
components under APDRP and comprise conversion of all existing 33kV, 11 kV and 415
volts overhead (OH) lines into underground cable network within the municipal limits of
Visakhapatnam city. The REN or UG cable project has been divided into four packages for
operational requirements and is scheduled for completion by August 2018.

M/s Deccan Consulting Engineers Private Limited, appointed by APEPDCL has conducted
an Environmental and Social Impact Assessment (ESIA) of the REN/UG cable project.

The ESIA studies aimed at effective assessment of the likely environmental and social
impacts and their management through efficient and appropriate management measures, in
order to protect or enhance the quality of the environment and social settings within the
REN/UG cable project influence area and also facilitate implementation of REN/UG cable
project in an environmentally and socially sustainable manner ensuring the implementation
of REN/UG cable project is in compliance with the environmental and social management
framework under APDRP as well as in compliance with the environmental and social
safeguards requirements of the World Bank.

2.0 PROJECT BACKGROUND

Andhra Pradesh, is the second largest in the country with 972 km of coastline after Gujarat.
By virtue of long coastline and geographical location, many stretches of its coastline are
vulnerable to multiple natural disasters in India.

The Hudhud in October 2014 has caused a loss of nearly Rs 8,000 crores to the State
affecting the infrastructure, public and private properties within Visakhapatnam and
elsewhere in Andhra Pradesh alone. This is apart from the loss of lives, livestock, damages
to standing crops and farm land among others.

During Hudhud, APEPDCL also suffered extensive loss to the tune of Rs 500 crores due to
the damages caused to its power distribution infrastructure in Visakhapatnam. An estimated
4800 transformers, 50 sub stations and 57,000 electric poles among other utilities were
damaged during Hudhud and several kilometres of transmission line conductors were
disrupted /damaged.

The Andhra Pradesh Disaster Recovery Project (APDRP) constitute large multi- sector
engagement on risk and vulnerability reduction, with assistance for restoring and improving
rural connectivity, public services and livelihood opportunities. REN/UG cable project is one
of the seven components under APDRP, earmarked to be exclusively implemented within
Visakhapatnam city.




3.0 PROJECT DESCRIPTION

The Package 4 of REN/UG cable project will cover four substations areas namely
Adibhatlanagar, Rushikonda, VIMS and Yendada. The underground cables will be laid along
existing roads, adjacent to footpaths or along road edge, where footpaths do not exist. The
cable routes, during project preparation have been finalized after due consideration of
several factors like most optimal length, minimum social and environmental concerns among
other influencing factors.

The underground cables under the package will be laid in four types of cable trenches,
(width varying between 1.0 to 0.5m and depth varying between 1.25 to 0.85) with a
cumulative length of 74.80 km length and through 2.40 km of RCC ducts, where cable
trenches are not feasible. Thus, the total length of underground cable under Package 4 will
be 77.20 kms (Ref Table 1).

Table 1: Substation Area wise Type and Length of Cable Trenches under
Package 4

Trench Length in Km

S.No. Trench Configuration

RUSHIKONDA
YENDADA
VIMS
Total (km)

N | ADIBATLANAGAR

2 | Type 2: 600m X 1000mm 8.11| 898 | 804 | 840 | 3354

3 | Type 3: 600mm X 1000mm | 752 | 506 | 1.86 | 589 | 20.33

4 Type 4: 500 X 850mm 3.03 1.95 2.08 0.10 7.15

5 RCC Duct 2.4 0 0 0 2.4

6 Total Trench Length (km) 239 | 2289 | 1597 | 14.45)| 77.20

Source: APEPDCL

4.0 Benefits of REN/UG Cable Project

The notable and most anticipated benefits of REN/UG cable project to Visakhapatnam City

and its residents are:

e Areas to be covered under REN/UG cable project is expected to practically remain
unaffected in future from power disruptions and associated implications during or after
cyclone/high wind speeds or natural calamities/inclement weather conditions.

e REN/UG cable network is safer to public lives and property during
calamities/disasters/thunders/lightening instances.

e Underground cables do not require any dedicated corridor to be kept permanently clear
as in case of an overhead line for safety, maintenance and repair




¢ Underground cables will vacate space over ground, which improves aesthetics, higher
public acceptance, convey environmental benefits and as well spurt an increase in
property values. Thus, underground cable project has potential to induce knock-on
effect” - that all other local communities might want “their” network put underground.

¢ Underground cables do not create obstacles over ground like in case of overhead lines.
Also, underground cables pose no hazard to avifauna and low flying aircraft

e Underground cables are not affected by momentary interruptions, occurring from
lightning, crow faults and falling of tree branches on overhead lines, which de-energize
and then re-energize the circuit moment later, a most common feature in overhead lines

o Typically, outrages in underground cable network are about half of their equivalent
overhead networks. Also, operating and maintenance costs are estimated to be around
one tenth of the cost of overhead network. Thus, advantage of underground network is of
fewer interruptions and lower maintenance costs.

e Underground cables have no pilferage, whereas overhead cables provide scope for
pilferage/power thefts, which can lead to safety hazards and accidents at times.

Visakhapatnam, an important financial hub or commercial capital of Andhra Pradesh has
been selected to be developed as one of the SMART cities by the Government of India
under its SMART CITIES MISSION. The core infrastructure elements in a smart city
essentially include uninterrupted and assured electricity supply among all other
infrastructure. Thus, Visakhapatnam needed to have a resilient urban infrastructure that can
assure safety to public life and property during calamities with least down time and save
recurring the losses to state exchequer.

5.0 ENVIRONMENTAL REGULATORY FRAMEWORK
51 Government of India and Andhra Pradesh Environmental Regulations

The environmental regulations of Government of India as well as Andhra Pradesh State,
which are relevant to Package 4 of REN/UG cable project have been given in Table 2.

Table 2: National and State Environmental Regulations Relevant to REN/UG Cable Project

Sl. EnvieneTE Relevance to REN/UG Cable Regulatory Clearan ces

No and Ot_her Project Required, if any AETLY
Regulations
1 | Environmental This notification is NOT applicable NONE MoEF, Gol
Impact as REN/UG cabling project is not and SEIAA,
Assessment listed in the Schedule of the GoAP

Notification, 14" notification and therefore out of the
September  2006|purview of notification

and  subsequent
amendments




Table 2: National and State Environmental

Regulations Relevant to REN/UG Cable Project

Environmental

Sl. Relevance to REN/UG Cable Regulatory Clearan ces .

No Rag;%l(a) g;irs Project Required, if any AULIEEY

2 | Air (Prevention | This act is applicable for [ Consent for Establish | APPCB,
and Control of | construction phase to manage | (CFE) is to be obtained | Government of
Pollution)  Act, | ambient air quality at work camp | prior to establishing work [ Andhra
1981 sites with hot mix plants, | camp sites. Pradesh

macadam mix plants and

concrete batch mix plants etc for | €onsent for Operate (CFO)

road restoration work. is to be obtained prior to
commencement of
operations at work camp
sites

3 | Coastal The package 4 area of REN/UG | CRZ clearance is NOT | APCRZMA,
Regulation cable project is within 500 metres | required for REN/UG cable
Zone(CRZ) from High Tide Line. The | project as it does not | Government of
Notification, landward area of REN/UG cable | require water front and | Andhra
2011 and | project, which is within 500 | foreshore faciliies.  The | Pradesh and
subsequent metres from HTL is in municipal | UG cabling work will be MoEF&CC,
amendments limits, fully developed and has | confined on existing paved | Government of

been provided with drainage and | road India
approach roads. As per the

notification, such areas are

classified under CRZ-Il areas.

Laying of underground cables

under REN/UG cable route will be

confined to existing city roads

and will not ingress into beach

areas (shoreline) along coastline.

4 | Water This act is applicable for| Consent for Establish | APPCB,
Prevention and | construction phase to manage to| (CFE) is to be obtained | Government of
Control of [ manage liquid waste discharges| prior to establishing work | Andhra
Pollution) at work camp sites with hot mix| camp sites. Pradesh
Act,1974 plants, macadam mix plants and

concrete batch mix plants etc. Consent for Operate (CFO)
is to be obtained prior to
commencement of
operations at work camp
sites

5 | Noise Pollution | This act will be applicable for all | NONE but noise levels are | APPCB,
(Regulation and | construction equipment/plant and [ to be regulated during | Government of
Control machinery including vehicles | construction and | Andhra
Act),2000 deployed for implementation of [ maintenance of proposed | Pradesh

REN/UG cable project-package 4
area for regulation of ambient
noise levels

REN/UG cable project in
conformity with permissible
standards




Table 2: National and State Environmental Regulations Relevant to REN/UG Cable Project
Sl. ST Relevance to REN/UG Cable Regulatory Clearan ces .
No il O Project Required, if any AULIEEY
Regulations '

6 | Construction & | This rule shall be applicable to [Construction waste| Greater
Demolition waste resulting from excavation |management plan, prior to| Visakhapatna
Waste of trenches for cable laying [commencement off m  Municipal
Management operations such as excavated [construction (cable laying| Corporation
Rules, 2016 pavement materials, cement |operations) (GVMC)

concrete roads, other
construction debris and rubble etc

8 |Building and Other| To ensure safety and welfare | NONE. Safety and welfare | Andhra
Construction measures for workers employed | measures for work force | Pradesh
Workers at building and other construction | employed at construction | Building and
(Regulation of| sites. The REN/UG project is | sites are to be regulated in | Other
Employment and| covered under Other construction | conformity with the Act Construction
Conditions of | category Workers'
Service) Act, 1996 Welfare Board

5.2 World Bank Safeguards Policy Requirements

The safeguard policies of the World Bank relevant to Package 4 of REN/UG cable project is given in
Table 3.

Table 3: Relevant and Applicability of WB Safeguard Polic

ies for REN/UG Project -Package 4

World Bank . — Policy Applicability to Policy
S.No| Safe Guard Pralitey ClEReive REN/UG Project Triggered
1 Environmental [Overall governing policy intended to|All potential impacts due to| Triggered
Assessment |ensure Bank-financed projects are|REN/UG cable project are to be
environmentally sound and |assessed and necessary
(OP/BP 4.01) sustainable mitigation measures are to be
incorporated
2 | Natural Habitats |Policy is intended to prohibit Bank|REN/UG cable routes will be| Not Triggered
(OP/BP 4.04) financing of projects that degrade or|along existing city roads, which
' convert critical habitats and supports|are under the jurisdiction of
projects that affect non-critical habitats | Greater Visakhapatnam
only if no alternatives are available |Municipal Corporation and does
and if acceptable mitigation measures|not pass through  forest
are in place. areas/national
parks/sanctuaries or known
wildlife crossing points.
3 Forests Policy is intended to support|REN/UG cable routes will not| Not Triggered

(OP/BP 4.36)

sustainable and conservation-oriented
forest management, harness potential
of forests to reduce poverty in a
sustainable manner, integrate forests
into sustainable economic
development, and protect vital local
and global environmental services and
values of forests.

pass through or involve in any
activity in  forests/plantation
areas.




4 | Physical Cultural |Policy is intended to ensure that{The REN/UG cable routes will Triggered

Resources projects identify and inventory cultural pe along city roads and will be
resources that are potentially affectedjaligned to avoid/bypass all
(OP/BP 4.11) by the project. Projects should include [cultural ~ property  resources
mitigation measures, when there are|(CPR) and therefore does NOT
adverse impacts on physical cultural warrant shifting or affect CPRs.
resources.

6.0 OPERATIONAL AREA/CORRIDOR OF IMPACT

The underground cables are intended to be laid in trenches alongside of existing roads. The
mechanical excavation of cable trenches will require a minimum of 2.5 metre wide space,
which can also serve to stack and handling of materials, cable pull out and lowering
operations, backfilling of trenches, construction of inspection chambers, road restoration and
thus largely confine/limit all underground cable laying operations works to this 2.5 metre strip
along road side. Therefore, 2.5 m wide strip is considered as required operational area for
trench excavation and cable laying, along the footpath, one side of this 2.5 metre strip being
footpath or road edge, and other side of strip extending towards the other side of road or
median, in case of dual carriageway. This arrangement will avoid fouling with other pre-
existing road side over ground infrastructure like electric/ telecom/street light poles, road side
trees and underground OFC cables laid by multi telecom operators.

Also, during cable laying, this 2.5-metre-wide operational area will be barricaded on both
sides, with temporary intermediate access provided to buildings, wherever required and all
cable laying operations are to be limited to this barricaded operational area. Thus, the
barricaded operational area will be the direct Corridor of Impact (COI), as a consequence of
cable laying operations. The entire road width (in case of single carriage way) or up to
median (in case of divided carriageway) along cable routes will be Project Influence Area,
which will be subjected to some incidental construction phase impacts and inconveniences
like increased dust, noise levels and traffic disruptions due to constricted carriageway due to
barricading of operational area among others.

7.0 ENVIRONMENTAL SCREENING OF PACKAGE 4 AREA

As part of the EIA, an environmental screening for Package 4 area and its surrounding within
a 10 km radius was carried out in accordance with the guidelines and formats of ESMF
under APDRP and based on latest secondary data base available in public domain,
supplemented by field visits for ground truth verification, wherever required.

The environmental screening of corridor of impact and project influence area along cable
routes was also carried out through transect walks and all environmental features along
cable routes were captured in specially prepared strip plans. The screening also included
inventory of environmental features, sensitive receptors and physical cultural resources
along the cable routes. A videography of the corridor of impact area was also carried out
during the environmental screening.

The environmental screening summary of Package 4 area, up to 10km radius indicate;

e The package 4 area skirts along NH 5, which incidentally also serves as the boundary of
Kambalakonda wild life sanctuary whereas the Indira Gandhi Zoological Park is within
the Package 4 area. The laying of underground cables under package 4 will however be
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confined to the existing city roads and will not ingress/extend into Indira Gandhi
Zoological Park or into Kambalakonda wild life sanctuary in any way. Apart from this,
there are no biosphere reserves, national parks, tiger/elephant reserves, coastal areas
with coral reefs, wetlands, important bird areas and/or any other ecologically sensitive
areas within a radius of 10km of the package 4 area of REN/UG cable project

o The coastline along Visakhapatham between R K beach and Bheemili is known to have
sporadic nesting sites for Olive Ridley turtles (Lepidochelys olivacea), which are
protected under Schedule I of Wildlife Protection Act and listed as vulnerable in TJUCN
list. Within this coastal stretch, the known nesting sites at Rushikonda and
Jodugullapalem fall within the Package 4 area, where VSPCA has an ex-situ and in-situ
hatchery facility, due to excessive beach front activities on like tourism, heavy lighting,
pollution and predators such as crows, eagles, jackals and beach dogs. However, Cable
routes under Package 4 of REN/UG project are limited to already existing city roads
through fully developed areas and do not extend into coastal sands (beach areas).

o The package 4 area of REN/UG cable project skirts within 500 metres from High Tide
Line and thus will be under the purview of CRZ Notification. The landward area of
REN/UG cable project, which is within 500 metres from HTL is in municipal limits, fully
developed and has been provided with drainage and approach roads. As per the
notification, such areas are classified under CRZ-Il areas. Laying of underground cables
under REN/UG cable project will be limited to existing roads, which are pre-existing to
the date of CRZ notification and does not extend into sand and/or beach areas
(shoreline) along coastline.

The environmental screening of the corridor of impact/project Influence area within Package
4 area indicate that cables can be laid along the proposed routes without resorting to shifting
of any of the pre-existing road side over ground infrastructure and/or felling of road side
trees (all types and sizes). At all such locations, the cable routes can be re-aligned with
minor deviations, to avoid any such requirements.

The underground cable routes do pass through existing roads, which have sensitive
receptors like hospitals, schools / educational institutions and temples, however none of
them will be affected as cable routes are away from them and neither require shifting of any
physical cultural resources. The construction phase impacts and inconveniences in terms of
dust, noise levels and traffic disruptions at all such stretches are to be managed through
appropriate management measures.

The underground cable routes will intersect various pre-existing underground utilities like
sewer lines, water supply lines, telephone lines among others and likely to affect them during
underground cable laying. The REN/UG cable project is also likely to affect above ground
utilities like demolition of ramps/steps and part structure of shops/kiosks of street vendors,
many of which are illegal and have been extended onto roads. During the screening survey,
all such illegal extensions within the corridor of impact have been enumerated.

8.0 BASELINE ENVIRONMENTAL PROFILE OF PACKAGE 4 AREA

Climate : Climatologically, Vishakhapatnam experiences tropical sub-humid type of climate
with moderate summer and good seasonal rainfall. The southwest monsoon sets in second
week of June and lasts till September end. October and November months receive rainfall
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from northeast monsoon. Winter seasons are generally cool and fine weather prevails from
December to February followed by summer season extending up middle of June.

The mean annual rainfall is 968.8 mm, occurring over 52 days in a year. In a normal year,
October is the wettest month with an average rainfall of 205 mm over 10 rainy days.
Visakhapatnam receives lowest monthly rainfall of less than 10 mm per day in between
December and March.

The annual daily mean temperature within Visakhapatnam ranges between 23.7°C and
32.5°C. May is the hottest month with a daily mean maximum at 36.2°C and January is the
coldest month with the daily mean minimum at 18.0°C.

Wind speed in Visakhapatnam range between 1-19 kmph for about 250 days in a normal
year and between 20-61 kmph for about 50 days in a normal year, remaining are calm
days/period. Visakhapatnam, experiences thunders over 62 days in a year, squall over 10
days in a year but no dust storms have ever been recorded.

Vulnerability of Visakhapatnam to Cyclones and Natural Disasters: Visakhapatnam is
designated to be highly prone to cyclones and a rating of P2 has been proposed based on
the hazard criteria by an expert sub-committee constituted by the National Disaster
Management Authority, P4 being highest. Also, Visakhapatnam is placed under very high
damage risk zone with wind speeds ranging between 180 kmph to 200 kmph, the highest
along the east coast as per BMPTC, which has been mandated by Gol to advise on
vulnerability and risk assessment and on formulation of relief, reconstruction and
rehabilitation programs for disaster mitigation and assist in capacity building for disaster
preparedness across India.

Seismic Hazard Risk and Vulnerability: ~ Vishakhapatnam is under the zone Il of seismic
zoning classification as notified by the Seismic Zoning Committee, Government of India,
which is the most and therefore not susceptible to any seismic risks.

Geology and Soil: Geologically, the entire Package 4 fall under the middle pediplains and
coastal plains. The soil is pre-dominantly covered by red loamy soils (nearly 70% of the
area), whereas sandy loamy soils are the next dominant soils, followed by sandy soils and
black cotton soils. The soils in the region are poor textured, easily drained with low fertility
index.

Status of Groundwater Development:  The present level of groundwater development in
Visakhapatnam urban district encompassing Package 4 area is just 28% of the annual
replenishable resource and is placed under safe category by Central Ground Water Board.
The depth to ground water level within Visakhapatnam, including Package 4 area as of
January 2016 varies between 3-8 m bgl (below ground level) and the seasonal fluctuation of
ground water levels between May 2015 to January 2016 (pre-monsoon and post monsoon)
indicates rise between 2-4 meters, which indicate a good level replenishing of ground water
resources.

Ambient Air Quality:  Ambient air quality within Visakhapatnam city is being monitored at
11 locations both by CPCB and APPCB under National Ambient Air Quality Monitoring
Program as well as State Programs. The annual average PM,, levels exceed National
standards in 5 out of 11 locations. The annual average levels for PM , 5 are available only for
two locations and the levels exceed the standards at both these locations, one being
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commercial and the other is industrial category. All other monitored parameters like SO, O3
and NHs;levels at all 11 monitored locations are within the National standards.

As part of baseline assessment, ambient air quality in and around Package 4 area was
monitored at nine locations and PM,, levels exceed the NAAQS at all nine locations,
whereas PM, s levels and other monitored parameters like SO,, NO,, CO were within the
respective National Standards.

Ambient Noise Levels in Visakhapatnam:  Andhra Pradesh Pollution Control Board has
two real time noise monitoring stations in Visakhapatnam. The ambient noise levels (for year
2014-15) at both these stations exceed during day time as well as night time. As per data
available in public domain and monitoring carried out by independent scholars/researchers
indicate that noise levels within Visakhapatnam exceed permissible limits during both day
and night times at all category areas including sensitive receptors barring a very few.

As part of baseline assessment, ambient noise levels were monitored at nine locations in
and around package 4 area. The day time ambient noise levels at 2 (one commercial and
one res/comm) out of 9 locations exceed the permissible limits. Whereas the night time
ambient noise levels are exceeding the limits at 4 (2 commercial, 1 res/comm and 1
sens/comm) out of 9 locations.

National Parks, Wild Life Sanctuaries and Important Bird Areas : The package 4 area
skirts along NH 5, which incidentally also serves as the boundary of Kambalakonda wild life
sanctuary whereas the Indira Gandhi Zoological Park is within the Package 4 area. The
laying of underground cables under package 4 will however be confined to the existing city
roads and will not ingress/extend into Indira Gandhi Zoological Park or into Kambalakonda
wild life sanctuary in any way. Visakhapatnam including its suburbs is not known to have
designated Important Bird Areas.

Olive Ridley T urtle Nesting Sites: The beach areas along coastline of Visakhapatnam
between RK Beach and Bheemili Beach is known to have sporadic nesting sites for Olive
Ridley Turtles (Lephidochelys olivacea), which are protected species in Schedule-l of
Wildlife Protection Act, 1972 and listed as Vulnerable in IUCN red list) which include the
nesting sites at Rushikonda and Jodugullapalem lying within the Package 4 area, where
VSPCA has an ex-situ hatchery facility, due to excessive beach front activities on like
tourism, heavy lighting, pollution and predators such as crows, eagles, jackals and beach
dogs. Cable routes under REN/UG project are along city roads through fully developed
areas and do not extend into coastal sands (beach areas).

Visakha Society for the Protection and Care of Animals (VSPCA), an animal welfare
organization based in Visakhapatnam has deployed a beach surveillance team, designated
as Sea Turtle Protection Force (STPF) for protection of mother turtles and their eggs during
nesting activities, spread between January and March month (breeding season).

Archaeological Monuments and Excavation Sites: The Package 4 area do not have any
ancient monuments and/or archaeological site(s), protected under the Ancient Monuments
and Archaeological Sites and Remains (Amendment and Validation) Act, 2010 or by the
Department of Archaeology and Museums, Government of Andhra Pradesh.

Heritage Resources: The Package 4 area has none of the heritage structures within the
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Package 4 area boundary.

Flora & Fauna: The environmental screening of operational area/corridor of impact across
Package 4 area has indicated trees and other road side infrastructure/utilities are generally
within 0.45 metre from the foot path/road edge. Therefore, cable routes are proposed to be
aligned beyond this 0.45 m from footpath/road edge to avoid tree feeling as well as shifting
of utilities (of all types and sizes). Although, underground cables will be aligned to avoid
trees (of all types and sizes), an enumeration has indicated that there are 71 trees along
cable routes within Package 4 area.

Sensitive Receptors: The 77.20 km long underground cables under Package 4 has
several sensitive receptors, some of which are on the same side of the road along which
cable routes are aligned, while some are on the other or opposite side of the road. The
sensitive receptors include educational institutions, hospitals, religious places, function halls
among others. During the environmental screening and baseline surveys, an enumeration of
all such sensitive receptors have been carried out and all of these are well encased within
their respective property boundaries and away from cable routes. During cable laying
operations, some of these might get exposed to inconvenience in terms of constricted traffic
movement, dust and noise levels, if not managed.

9.0 ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

The impacts due to laying of underground cables under Package 4 has been assessed
under following scenarios and appropriate mitigation measures have been included under
Environmental Management Plan along with cost provisions, wherever required.

Impacts due to location : The package 4 area has no significant impacts due to location, as
the underground cables are laid in trenches along existing city roads and these trenches will
be restored to its previous state (including road restoration) after completion of cable laying
operations. Therefore, there will not be any impacts on geology, soil, land use, climate,
archeological monuments and /or heritage structures.

The construction water requirement Package 4 area is estimated at 4.60 kid for both
operational and onsite sanitation requirements, which is an insignificant quantity (equals
daily water requirement of 7 households with 5 persons per household as per national
standards) and very minimal as compared to the presently available ground water resources
within Visakhapatnam. The present level of groundwater development in Visakhapatnam is
just 28% of the annual replenishable resource and is placed under safe category by Central
Ground Water Board. Thus, there will be no impact either on surface or ground water
resources as a consequence of this project implementation. No fresh surface water sources
will be used for meeting the water requirements of the project

Impacts during construction stage : The construction stage impacts will be largely
confined to operational area/corridor of impact and comprise dismantling of ramps and
steps, which has been often illegally extended onto roads for ease of access by building
owners, temporary disruption in access to buildings across cable corridor, damage/disruption
to underground existing utilities like water supply, sanitary pipe lines and other similar
underground utilities. The environment, safety and health aspects of work force during
construction phase will also be an area of concern

Under the project, all ramps and steps, which are dismantled (either illegal or legal) will be
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restored to its previous state in consultation with the respective building owners. Similarly, all
damaged underground utilities as a consequence of excavation of cable trenches will be
restored through a provision of dedicated crew comprising plumber, mason, carpenter/sheet
metal fabricator. The crew will be provided with a mobile van (SUV type) for ease of mobility
all operational areas within Package area and will be equipped with all tools and equipment
and a mobile phone.

The 2.5 metre wide operational area along cable route will be barricaded and all cable laying
operations will be confined to this barricaded area, which will also enable to limits the
impacts. At any given point of time, only 4 operational areas across the package, will be
opened up for cable laying operations, which would keep sequentially shifting ahead in 500
metres long segments as the work progress. All works, except laying of bituminous layers to
allow for natural compaction will be completed in the previous segment, prior to opening up
of next operational area segment. Road restoration will be subsequently taken within a
period of 3 to 4 weeks, within which adequate compaction is expected to take place.

All operational areas will be access controlled and provided with onsite sanitation
arrangements for workforce through mobile toilets and drinking water kiosks, work force will
be provided with PPEs (hard hats, safety boots, reflective jackets) for trained/oriented for
safety at work place. The dust levels at all operational areas will be controlled through fine
spray of water. Traffic wardens will be deployed for ensuring smooth vehicular, particularly
near intersections close to operational areas. Thus, the construction stage impacts due to
excavation of cable trenches, cable laying and up to road restoration activities have been
assessed and all required mitigation measures have been identified and included in the
environmental management plan along with cost provisions, wherever required.

Impacts and mitigation measures during operation stage : The commissioning and
operation of the REN/UG cable project in Package 4 area will not involve any activities that
will have environmental impacts. On the contrary, the network will be resilient and/unaffected
due to any natural calamities/cyclones, in line with the project development objective.
However, if underground cables are subjected to higher loads than design, or due to poor
guality of cables or due to poor workmanship of jointing, faults in cables may occur.

The cable faults occurring at joints will not have any environmental impacts and rectification
of joint can be completed in 3-4 hours and for this period, an area of 1.2 m x1.2 m,
surrounding the manhole cover needs to be cordoned off with temporary barricades and
opened up after work is done and site is restored. As result, there could be minor
inconvenience to vehicular and/or pedestrian traffic limited for few hours only, depending
upon location of specific inspection chamber and frequency of cable faults. Most importantly,
fault in underground cables, either at joint or at any other location does not cause fire or any
other hazard.

Impacts due to dismantling of overhead infrastructure . After commissioning
underground cables under Package 4 area, all existing overhead power distribution
infrastructure, within the same package area will be dismantled and transported to
APEPDCL’s designated store yards at Simhachalam substation and special maintenance
shed for transformers. The overhead infrastructure comprises all types and sizes of
conductors, insulators, straight and V-cross arms, guard wires, cement concrete poles, guy
wires, power and distribution transformers and four pole structures for mounting of
transformers among others.
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At the store yards, all the removed infrastructure and brought to store yards will be subjected
to technical assessment for its serviceability and balance life. All serviceable materials will
be re-deployed elsewhere in non-cyclone affected areas and unserviceable materials will be
disposed as scrap by APEPDCL.

None of the overhead infrastructure, which is removed and transported to designated store
yards, will cause significant environmental impacts, except for the insulating oil in the
transformers, which needs to be handled with adequate caution. Mitigation measures
required to minimise impacts and ensure safety of work force as well as public during
dismantling of over head infrastructure have been identified and included in the EMP along
with cost provisions wherever required.

10.0 ANALYSIS OF ALTERNATIVES

An analysis of various alternatives for aligning cable routes along existing roads were carried
out prior to arrive at a technically feasible route with minimal environmental and social
impacts. The main issues along the Operations Area/COI along cable routes are the physical
obstacles like unauthorized ramps/steps of private and/or government buildings, which have
been extended on to roads for ease of access, existing over ground poles (telecom/
electricity/street light) and road side trees among others. The other issues were disruptions
to underground public utilities like water supply, sanitary and drainage connections across
cable route corridor, safety to pedestrians as well as road users apart from work force, who
are directly involved for cable laying operations.

The factors, which were considered during finalization of route alignment of the REN/UG
cable project included most optimal cable length, alignment to avoid or minimize
relocation/shifting requirements of existing utilities along route, avoidance of trees, avoid or
minimize road crossing points, minimum diversions to traffic as well as pedestrian traffic
among others.

In order to minimize disruptions to both pedestrian as well as to vehicular traffic during
project operations, it was found utmost necessary to limit the area of operation required for
trenching, cable pullout, lowering, jointing, prior to refilling and restoring trench to its previous
state and at the same time ensure minimum working space is available for completing work
in a timely manner. Therefore, several cable trench excavation methods were assessed and
a 2.5-meter-wide corridor has been determined as an optimal requirement for ‘operational
area or corridor of Impact’ along the footpath, which will be barricaded in 500-meter-long
segments for cable laying operations.

11.0 PUBLIC CONSULTATION AND INFORMATION DISCLOSURE

Stake holder public consultation meetings were conducted at two stages during EIA i.e. one
at package area level to involve a broader section of stake holders at package or even
beyond at city level and second stage consultations at respective substation areas along the
UG cable routes, to involve directly the community, who will be in some way or the other will
be affected by the project.

For the package level consultations, which was held on 21 October, 2016, local leaders,
elected representatives, prominent persons, NGO representatives, concerned govt.
department officials from across the city were invited. All the invitees were handed over
project brochures both in local language and English at the venue of consultation meeting
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and prior to the commencement of the consultation meeting and comprehensive power point
presentation was made to enable invitees a complete understanding of the project
dimensions and its possible implications. Altogether, 116 people, comprising both women
and men, constituting elected representatives (member of parliament, member of legislative
assembly, present and past municipal corporation council members), local people/residents
including women, Residents (Colony) Welfare Association Representatives, Public
Representatives, telecom department(BSNL), Traffic Police among others attended
consultation meeting.

The stake holder consultations at respective substation area levels were conducted at 4
locations on various dates between 26™ July, 27™ July, 30™ July and 31 July, 2016. All the
stakeholders attended the consultation meeting were handed over handouts providing
information about the project and requirement for laying of underground cables under the
project.

The issues raised by the stakeholders at both package as well as at substation area level
were almost similar except for the intensity and depth of awareness of project dimensions
and associated issues. The stakeholders at package level were more outspoken, completely
aware of the project dimensions and issues associated with project whereas the
stakeholders at substation area levels were directly concerned with the likely inconveniences
that they are likely to face during project implementation. Thus, two stage stakeholder
consultations gave an insight to a wide ranging perception of the community about project.

The most relevant, prominent and common issues raised during both stakeholder
consultations have been included in the EMP along with cost provisions wherever required
to ensure all issues raised during stakeholder consultations are addressed/implemented
during project implementation.

12.0 ENVIRONMENTAL MANAGEMENT PLAN AND BUDGETRAY PROVSIONS

The EMP includes all relevant measures for avoiding or mitigating environmental impacts,
anticipated during construction, operation and maintenance of the Package 4 of REN/UG
cable project along with budgetary provisions for implementing the EMP.

The implementation of many of the mitigation measures included in EMP largely constitute
good construction practices and therefore, such measures are considered as incidental to
works are deem to be included in the quoted tender/bid price by the contractor. However,
some measures are considered as additional requirement to mitigate or avoid
environmental, health and safety concerns, and adequate cost provisions for such measures
have been included in EMP. The budgetary provision for EMP implementation in Package 4
area is estimated to be INR 321 lakhs.

The EMP will be integrated in the contract/bidding documents as mandatory contractual
obligations. and EPC contractor is thus expected to be fully conversant with the EMP
requirements of REN/UG cable project and accordingly make required provisions for
implementation of EMP at the bidding stage itself.

13.0 INSTITUTIONAL ARRANGEMENTS FOR EMP IMPLEMENTATION SUPERVISION

The REN/UG cable project will be implemented by Project Implementation Unit housed
within APEPDCL. Within the PIU, EMP implementation supervision is proposed to be carried
out through a two tier system, common for all four packages, which are concurrently
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implemented by APEPDCL. At tier 1, PIU will appoint an Environmental cum Social
Safeguards Specialist position, who will be responsible for all four packages to oversee EMP
implementation at field level through the second tier positions. The second tier positions for
field level supervision of EMP will comprise two environmental officers and one safety officer
and these officers will be assigned to supervise EMP implementation at field level day to day
basis for all four packages. The EPC contractor will be contractually bound to deploy one
EHS Officer per package, who will be primarily responsible for implementation of EMP at
package level.

14.0 GRIEVANCE REDRESS MECHANISM

The Package 4 of REN/UG cable project will not involve any land acquisition and therefore
grievances related to inadequate compensation and associated issues are not anticipated.
However, the most common/potential grievances could be but not limited to the following;

¢ Inadequate/inappropriate arrangements for access to occupants of buildings across
barricaded area

o Damaged utilities like water supply, sewer/sanitary/drainage pipes among others
during trench excavation and being non-responsive and/or time delays in restoration

e Noise and dust levels during construction

e Damaged ramps, steps and associated small structures during trench excavation,
which are being either shabbily restored and/or done without considering their views
and/or not matching with previous condition

e Safety to pedestrian and vehicular traffic and public safety as a consequence of
project operations

e Works are being executed at a slower pace, causing undue delays, which in turn
extended period of their inconveniences

APEPDCL through its PIU for REN/UG cable project will establish a robust and responsive
grievance redress mechanism to handle all types grievances within in a designated time
frame and in a responsible way. The absence of a responsive grievance mechanism could
trigger public resentment, despite the benefits, that the project can usher on society.

The PIU will be primarily responsible for implementing the GRM, the contractor will also be
severally and jointly responsible to receive and resolve complaints in a time-bound and
effective manner and in close co-ordination with PIU.

The PIU-EHS, the package level in-charge for EMP implementation and supervision will
establish a procedure for receiving grievances both online (through APEPDCL’s web site)
and offline at respective operational areas. APEPDCL will widely publicize and extend its
present online compliant registration system as well as 24x7 call centre number 1912
(displayed on barricades at operational areas) to receive complaints/grievances related to
REN/UG cable project. The GRM will include procedure for recording/documenting key
information, and evaluating and responding to the complaints as per time frame stipulated in
GRM. All concerns received/raised through the GRM are to be addressed earnestly,
transparently and in a time bound manner, without retribution to the grieved/affected
person(s).
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The PIU and contractor periodically will inform the general public along the cable route
alignments, which have been opened up for cable laying on the available grievance redress
procedure(s), whom to contact and when, where and how to file a grievance, time likely to be
taken to redress minor and major grievances, etc.

The type and number of grievances received, resolved and outcomes are to be displayed
/disclosed at PIU and included in the periodic progress reports and documented for the
entire project implementation phase.
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CHAPTER 1
INTRODUCTION

1.1 Background

The Eastern Power Distribution Company of Andhra Pradesh Limited (APEPDCL) is the
designated Project Implementation Unit (PIU) for implementation of the Resilient Electrical
Network or Underground Cable Project under the Andhra Pradesh Disaster Recovery
Project (APDRP), with funding assistance of the World Bank. The Resilient Electrical
Network(REN) or Underground(UG) cable project is one of the seven components under
APDRP and constitutes conversion of all existing 33kV, 11 kV and 415 volts overhead (OH)
lines into underground cable network within the municipal limit of Visakhapatnam city. The
REN or UG cable project has been divided into four packages for operational requirements.

APEPDCL is responsible for managing sub-transmission, distribution and bulk supply of
power in the operation circles of Srikakulam, Visakhapatnam, Vizianagaram, East and West
Godavari districts and 20 Operation Divisions of Coastal Andhra Pradesh. APEPDCL is
mandated to supply power to over 5.107 million consumers of different categories through a
network consisting of 656 sub-stations of 33/11 KV level, 2704 feeders of 11 KV level and
more than 151,447 distribution transformers of different levels and capacities.

APEPDCL had appointed M/s Power Finance Corporation (PFC) Consulting Limited, New
Delhi in order to study the existing OH system and prepare DPR for replacement of existing
OH system with underground cables in entire Visakhapatnam city area, duly carrying out the
load flow studies of existing OH system (at 2015 levels) and propose underground cable
network for load condition of year 2022.

PFC has prepared the REN/UG cable project in four packages to convert all OH 33KV, 11KV
and 415V distribution network into underground cable network. At present, APEPDCL is
preparing to implement Package 4 of the REN/UG project and envisage completing all 4
packages by August 2018.

1.2 ABOUT REQUIREMENT OF ESIA

APEPDCL desired to conduct an Environmental and Social Impact Assessment (ESIA) of
the REN/UG cable project, covering all four packages spread across Visakhapatnam city
municipal limit (GVMC area).

The ESIA study is aimed at effective assessment of the likely environmental and social
impacts and their management through efficient and appropriate management measures, in
order to protect or enhance the quality of the environment and social settings within the
REN/UG cable project influence area and also facilitate implementation of REN/UG cable
project in an environmentally and socially sustainable manner.

The ESIA study has also been carried to ensure the implementation of REN/UG cable
project in compliance with the environmental and social management framework under
APDRP as well as in compliance with the environmental and social safeguards requirements
of the World Bank.

Page | 1



1.3

OBJECTIVES OF ESIA

APEPDCL has set out the following objectives of the ESIA studies:
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To conduct an Environmental and Social Impact Assessment (ESIA) of each package of
the REN/UG cable project by collecting required data, conducting necessary field
investigations and primary surveys and assessing environmental, social, health and
safety impacts of each package

To recommend suitable mitigation measures; both for environmental and social impacts
based on the detailed ESIA.

To identify and recommend suitable measures for the disposal of various unserviceable
materials generated due to the project such as electrical cables, transformers, electric
poles, soil and other waste or recyclable/reusable materials.

To submit compliance report after completion of REN/UG cable works of each of the four
packages.

SCOPE OF ESIA

The scope of the ESIA studies includes:

Preparation of transect walk strip plans (based on strip plans provided by APEPDCL)
with all features along the UG cable alignment to be marked on the plans.

Taking videograph of entire UG cable alignment.

Develop a detailed strip plan of the proposed underground cable alignment providing
various features that are located along alignment and its immediate vicinity, at least
double the width of the trench

Preparation of environmental and socio-economical profile of the project (corridor of
impact), through primary and secondary information (comprising demographic, socio-
economic, physical, biological and ecological environmental features, etc).

Conduct a socio-economic survey of the households along the alignment duly covering
all indicators for the present and future evaluation and assessment.

Preparation of a questionnaire or instruments for the ESIA study and share the same
with World Bank for review.

Based on the strip plan and field visits, develop an inventory of impacts of both
temporary and permanent structures, trees and other environmental sensitive
receptors such as schools, religious places and other common property resources and
any other issues, which may be affected, while laying the underground cable network
and during operation and maintenance.

Identification of various other issues such as disposal of excess excavated earth,
waste, disposal/ reuse of old overhead electric cables, dismantling/ disposal of
electrical poles, disposal of excess transformers (if any), disposal of transformer oil (if
any), etc.

Assessment of the health and safety impacts of laying the underground cable network,
both during construction and operation phase of the project.
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. For all the impacts/ issues identified above, recommend elimination or mitigation/
management measures to be implemented by the project implementation agencies
and the construction contractors, in line with the Environmental and Social
Management Framework (ESMF) of APDRP.

o Study & inclusion of measures and plans mitigating temporary/ permanent impacts to
the structures and communities along the cable alignment and prepare site specific
EMP to mitigate environmental impacts, RAP (if there are resettlement/ rehabilitation
issues) and/or Social Management Plan (SMP) for mitigating social impacts and
community engagement.

. Identify various regulatory clearances that may be required for the project, such as
CRZ clearances, tree cutting permissions, “no objections” from state / national
agencies, utility agencies, etc.

. Preparation of a monitoring plan with reference to ESIA.

. A grievance redressal mechanism (GRC) is to be developed in accordance with the
ESMF under APDRP and as per World Bank guidelines.

. Conduct formal stakeholder public consultations (minimum of three), to understand the
impacts anticipated by the communities and also to explain measures proposed under
project to implement to mitigate such impacts. These public consultations are to be
conducted with the communities for information dissemination and their feedback. At
least one such consultation will be carried with women in each community. The World
Bank and the APEPDCL need to be informed before conducting these consultations for
possible participation.

° Finalize EMP and RAP/SMP for implementation incorporating comments received from
APEPDCL and the World Bank.

1.5 CONSULTANT’S APPOINTMENT AND MOBILIZATION

APEPDCL appointed M/s Deccan Consulting Engineers Private Limited (Consultants) to
carryout ESIA studies of the proposed REN/UG cable project in accordance with the set out
scope of work and Terms of Reference (ToR) issued as part of RFP.

The agreement between APEPDCL and Consultants was signed on 19" December 2015
and Consultants mobilized their team on 22" December 2015 and initiated activities in
accordance with the set out scope of work for ESIA studies. The Consultants team
constituted key experts; HARI PRAKASH, Environmental Expert and DINESH GODIYAL,
Social Expert. The key experts were supported by other junior professionals (non-key
experts) and field personnel as indicated in the proposal on requirement basis.

Upon mobilization, key experts of Consultants held a startup meeting chaired by ED/WB
Projects & QC, Divisional Engineer (DE), Assistant Divisional Engineer (ADE and Assistant
Engineer (AE) along with other with concerned officials of APEPDCL.

During the meeting, the consultants were briefed by PIU officials about the REN/UG cable
project, status of project preparation activities and package wise DPRs prepared and
submitted by PFC for REN/UG cable project along with and APEPDCL’s intended work
program for an early implementation of this underground cable project and therefore the
requirement of preparation of the ESIA in timely manner.
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1.6 DATA/DOCUMENTS REVIEW BY CONSULTANTS

Subsequent to start up meeting, APEPDCL provided the following data/documents as
available with PIU, APEPDCL for Consultants review and understanding of the envisaged
project.

e Cable route/drawings showing proposed for all 33/11KV lines under each of the 4 sub-
stations within Package 4

e Environmental and Social Management Framework for the Andhra Pradesh Disaster
Recovery Project (APDRP)

1.7 CONSTRAINTS OF DATA BASE

The Consultants have the following observations on the drawings of Package 4: 33/11kV
Substations at Adibatlanagar, Rushikonda, Yendada and VIMS.

e The alignment of cable routes indicated in the drawings are deemed to have been
finalized after due consideration of several factors like most optimal length, analysis of
alternatives, minimum obstacles among other influencing factors. Therefore, UG cable
routes as proposed in the DPR drawings is considered as final for assessment of the
likely environmental and social impacts. This is also evident from the fact that scope of
work for preparation of drawings includes consideration of all such factors for finalization
of cable alignment

o Drawings does not provide information of the underground utilities along as well as
across the proposed UG cable routes. Understandably, no Ground Penetrating
Radar(GPR) surveys have been conducted under this component of APDRP, which
could have otherwise provided information about the pre-existing underground utilities
along and across the proposed cable routes

e The GIS maps show only the road and proposed cable alignments and does not contain
information on existing utilities along cable routes like drains, obstacles among others,
which are along cable routes, although this is one of the obligations of APEPDCL to
provide such information to Consultants under this assignment

o APEPDCL has informed that it has no other information about the existing underground
utilities along or across the proposed UG cable routes

1.8 STRUCTURE OF ESIA REPORT

The ESIA for REN/UG cable project — Package 4 area has been structured into four
standalone volumes as hereunder:

i. Volume |- Environmental Screening Report (ESR)

ii. Volume 1l - Environmental Impact Assessment (EIA) Report and Environment
Management Plan (EMP)

iii. Volume Il - Social Impact Assessment (SIA) Report
iv. Volume IV - Resettlement Action Plan (RAP)

This report presents the Volume 1l - Environmental Impact Assessment (EIA) Report  and
has been structured into 9 Chapters as hereunder.
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Executive Summary

Chapter 1 - Introduction: This chapter describes background of project and its
components; need/requirement, objectives and scope of ESIA studies; and structure of the
EIA report.

Chapter 2 - Project Description: This chapter summarizes the REN/UG cable project
design and proposed configurations for laying of underground cables under the resilient
electrical network component of APDRP.

Chapter 3 - Environmental Regulatory Framework:  This chapter describes the applicable
environmental policies and regulations of Government of India, Govt. of Andhra Pradesh and
the World Bank Policies, which are applicable to the REN/UG electrical cabling project.

Chapter 4 - Existing Environment al Profile: This chapter describes baseline
environmental profile of the Package 4 area, within which the REN/UG cable project will be
implemented. The baseline environmental conditions of the Package 4 area have been
assessed based on both secondary data base and supplemented by primary investigations
wherever required.

Chapter 5- Environmental Impacts:  This chapter identifies and evaluates the anticipated
environmental impacts due to the proposed REN/UG cable project. The Chapter also
includes suggested mitigation measures in order to avoid/minimize the likely impacts during
pre-construction, construction and operation phases of REN/UG cable project.

Chapter 6- Analysis of Alternatives:  This chapter describes the alternatives considered in
the project design in order to minimize and/or avoid the potential environmental as well as
social impacts due the implementation of REN/UG cable project.

Chapter 7- Public Consultations and Information Disclosure: This chapter provides
information on the public consultations carried out along underground cable routes as well
as multi stakeholder consultations at city level. The chapter summarizes the various
issues/concerns raised by general public at large and how the same has been addressed in
EMP.

Chapter 8- Environmental Management Plan:  This chapter describes an Environmental
Management Plan (EMP) in order to minimize and/or avoid the impacts of the REN/UG cable
project. The chapter also includes budgetary provisions as required for implementing the
EMP and its supervision by PIU.

Chapter 9- Institutional Arrangement for EMP Implementation Supervision & GRM:
This chapter provides a suggested institutional arrangement for EMP implementation
supervision and monitoring mechanism during REN/UG cable project implementation phase.

This chapter also include a responsive grievance redress mechanism, given the nature of
this project, which will be implemented within city limits and along busy roads/commercial
areas and residential areas and therefore its potential to disrupt public utilities, water,
sanitary utilities, impact upon street vendors/squatters among others and trigger public
resentment, despite the benefits, that the project can usher on society.

Page | 5



CHAPTER 2
PROJECT DESCRIPTION

2.1 VISAKHAPATNAM - VULNERABILITY TO CYCLONES AND HIGH WINDS

Andhra Pradesh is endowed with 972 kms of coastline, the second largest in the country
after Gujarat. By virtue of its long coastline and geographical location, many stretches of its
coastal line are vulnerable to multiple natural disasters in India.

Visakhapatnam city is designated to be highly prone to cyclones by the National Disaster
Management Authority. An expert sub-committee constituted by the National Disaster
Management Authority, has proposed a rating of P2 for Visakhapatnam coast based on
the hazard criteria, P4 being highest for coastal stretches in Gujarat, Karnataka, Tamil
Nadu, Kerala, Odisha among others.

The wind and cyclone hazard map prepared by the Building Materials and Technology
Promotion Council (BMTPC) has placed Visakhapatnam under Very High Damage Risk
Zone with high speed winds ranging between 180 to 200 kmph, the highest along the east
coast of India. The Government of India has mandated BMTPC, among other objectives to
advise on vulnerability and risk assessment and on formulation of relief, reconstruction and
rehabilitation programs for disaster mitigation and assist in capacity building for disaster
preparedness for coastal states across India.

Thus, Visakhapatnam coast is vulnerable to both cyclone and high speed wind hazards. The
historical data indicate that September and October are the most probable months for
occurrence of depressions, cyclones and severe cyclonic storms in Visakhapatnam and
other coastal districts of the state.

2.2 HUDHUD, 2014

On October 12, 2014, a very severe cyclonic storm “Hudhud” made landfall on the coast of
Visakhapatnam. At the time of landfall, the maximum sustained surface wind speed
associated with the cyclone ranged between 180-220 kmph and height of the waves surged
up to 3 meters. The tide gauge at Visakhapatnam reported maximum storm surge of 1.4
meters above the astronomical tide. By October 14, “Hudhud” drifted northwards toward
Uttar Pradesh and weakened into a well-marked low-pressure area over east Uttar Pradesh
and neighbourhood.

The Government of Andhra Pradesh (GoAP) was proactive in preparing for cyclone
“‘Hudhud”. With continuous updated and feedback from India Meteorological Department
(IMD), the intensity and magnitude of the cyclone were continuously tracked at Andhra
Pradesh State Disaster Management Authority (APSDMA) and a range of advance
actions/preparatory measures were launched to face the cyclone. Relief and rescue team
were deployed in the coastal districts most likely to be impacted and regular warnings to
vulnerable populations were issued through various channels. These timely advance
actions, supplemented by the evacuation of about 250,000 persons, mostly living in
vulnerable kutcha houses or low-lying areas, helped in limiting death toll from the cyclone to
just less than 100.

Cyclone “Hudhud” and the floods that followed the associated heavy rainfall caused
extensive devastation in all the affected districts, uprooting vast number of trees, damaging
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roads, public buildings, livelihoods and disrupting telecommunications and power
infrastructure transmission and distribution network.

2.3 ECONOMIC IMPACTS OF NATURAL CALAMITIES

The Hudhud in October 2014 has caused a loss of nearly Rs 8,000 Crores affecting the
infrastructure, public and private properties within Visakhapatnam and elsewhere in Andhra
Pradesh alone. This is apart from the loss of lives, livestock, damages to standing crops and
farm land among others. Such is the extent of the damages caused; Prime Minster of India
visited the affected areas and announced an interim relief of Rs 1000 Crores for immediate
relief works and to bring back normalcy to the state.

During Hudhud, APEPDCL also suffered extensive loss to the tune of Rs 500 crores due to
the damages caused to its power distribution infrastructure in Visakhapatnam. As many as
4800 transformers, 50 sub stations and 57,000 electric poles among other utilities were
damaged during Hudhud and several kilometres of transmission line conductors were
disrupted /damaged and had to be restored on a war footing to restore power to the affected
areas at an earliest possible time. The damages and restoration costs incurred by
APEPDCL during Hudhud is given in Table 2.1.

Table 2.1: Damages and Cost of Restoration of Electrical Distribution (OH)
Infrastructure due to HUDHUD in Visakhapatnam

Full Damage Partial Damage Total
S.No. Name of the Asset Amount Amount Amount
Nos in Rs. Nos in Rs. in Rs.

Lakhs Lakhs Lakhs

1 33/11 Substation 6 750 44 1540 2290

5 33 kv Transmission 4 50 0 0 50
Tower

3 Electrical Poles 44401 13320 12407 3722 17042
4 Conductors 830 830 4470 4470 5300
5 Insulators 161187 2015 2015
6 Transformers 3439 18915 1353 4283 23197
Restoration Cost of Damages (in Rs Crores) 498.94

Source: APEPDCL
In summary, despite taking advance preventive actions by the State Government, Hudhud
caused an estimated economic loss to the State to the tune of 8,000 Crores, as per the
information released in the media by the State Government during and after Hudhud.

2.4 VISAKHAPATNAM - THE FINANCIAL HUB

After the formation of the new state, Visakhapatnam has reinforced its position and
importance as financial hub or commercial capital of Andhra Pradesh. Visakhapatnam has
also been selected to be developed as one of the SMART cities by the Government of India
under its SMART CITIES MISSION. The core infrastructure elements in a smart city
essentially include uninterrupted and assured electricity supply among all other
infrastructure.

Thus, Visakhapatnam needs to have a resilient urban infrastructure that can withstand the
frequently recurring natural calamities, assure safety to public life and property during
calamities with least down time and save recurring the losses to state exchequer.
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2.5 THE PROJECT- APDRP

The Andhra Pradesh Disaster Recovery Project (APDRP) constitutes a large multi-sector
engagement on risk and vulnerability reduction, with assistance for restoring and improving
rural connectivity, public services and livelihood opportunities in targeted communities of
Andhra Pradesh, and increase the capacity of the State Entities to respond promptly and
effectively to an eligible crisis or emergency. APDRP is part of a broader package to support
the GoAPs reconstruction and recovery efforts and to strengthen its capacity to manage
future events.

The APDRP through its different components will provide both direct and indirect bengfits to
49.4 million inhabitants of Andhra Pradesh state. Direct beneficiaries include populations of
the vulnerable coastal areas, particularly the four heavily impacted districts of Srikakulam,
Vizianagaram, Visakhapatnam and East Godavari with a total approximate population of
13.3 million residents.

The APDRP has the following seven components:
I.  Resilient electrical network/underground cable project;

Il.  Restoration of connectivity and shelter infrastructure;

lll.  Restoration and protection of the beach front;

IV. Restoration of environmental services and facilities and livelihood support;
V. Capacity building and technical support for disaster risk management;

VI.  Project implementation support; and

VII.  Contingency emergency response.

Among these, the resilient electrical network/underground (REN/UG) cable project is
earmarked to be exclusively implemented within Visakhapatnam city limits.

2.6 BENEFITS OF REN/UG CABLE PROJECT

The most notable and anticipated benefits of proposed REN/UG cable project to
Visakhapatnam City and its residents are described below:

e The areas covered under REN/UG cable project is expected to practically remain
unaffected in future from power disruptions and associated implications during or after
cyclone/high wind speeds or natural calamities/inclement weather conditions, hence
resilient to natural disasters, the main project development objective of APDRP

e Underground cables have lower transmission losses and can absorb emergency power
loads. Underground cables have lower maintenance costs and emit no electric field and
can be engineered to emit a lower magnetic field than an overhead line;

e While the upfront investment required for an underground cable distribution system is
higher, the recurring expenses are lower and therefore a fair financial comparison with
overhead lines should consider the NPV of both types of costs over a long planning
period e.g. 25 to 30 years. In most cases, underground cabling turns out to be cost
effective in a financial sense.

e It is established fact that REN/UG Cable network will lower the transmission losses,
which will result in energy saving and subsequently reduction in greenhouse gases
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(GHG) for generation of saved energy/electricity for REN/UG Cable network.

REN/UG cable network is safer to public lives and property particularly of vulnerable
sections of society, during calamities/disasters/thunders/lightening instances.

The implementation of REN/UG cable project will not result in enhancement of power
tariff for local consumers and costs are entirely borne by the State’s resources.

Save state’ revenue in re-construction of damaged electrical network during every
calamity — CONSERVES STATE’s Resources

Resilient underground electrical cable network will help to retain/restore water and
sanitation of the city during or after calamities/cyclones.

Helps State administration to restore other damaged infrastructure during natural
calamities with least down time.

Visakhapatnam, being now the financial hub or commercial capital in the newly formed
Andhra Pradesh will essentially need such resilient electrical distribution network and
thus aid in State’s economic growth and enable to become attractive and destination to
investors.

Will help in improving aesthetic of the city through conversion of all over ground
electrical distribution network into resilient underground infrastructure.

Visakhapatnam has already been selected for developing it into one of the SMART cities
under its SMART CITIES MISSION by Gol. The REN/UG cable project is another
forward step in developing Visakhapatnam into a definite SMART CITY, an ambitious
program of both GoAP as well as Gol.

The present REN/UG cable project will concurrently enable to up-rate transmission and
distribution network to future demands by at least 10 years by installing the XLPE
cables, which are far superior then the conventional overhead conductors, thus will avoid
upgrading/up-rating of existing OH network

Trefoil configuration of underground cables in REN/UG cable project will enable to
improve current distribution, reduce sheath losses, minimize magnetic field around
conductor and reduce heat-up of cables, all of which will further improve efficiency of
underground cable network

Underground cables do not require any dedicated corridor to be kept permanently clear
as in case of an overhead line for safety, maintenance and repair

Underground cables will vacate space over ground, which improves aesthetics, higher
public acceptance, convey environmental benefits and as well spurt an increase in
property values. Thus, underground cable projects have a potential to induce knock-on
effect” - that all other local communities might want “their” network put underground.

Underground cables do not create obstacles over ground like in case of overhead lines.
Also, underground cables pose no hazard to avifauna and low flying aircraft

Underground cables are not affected by momentary interruptions, occurring from
lightning, crow faults and falling of tree branches on overhead lines, which de-energize
and then re-energize the circuit moment later, a most common feature in overhead lines

Typically, outrages in underground cable network are about half of their equivalent
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overhead networks. Also, operating and maintenance costs are estimated to be around
one tenth of the cost of overhead network. Thus, underground network results in fewer
interruptions and lower maintenance costs.

e Underground cable network eliminates the possibility of electrical accidents due
electrocution and electrical shock, resulting saving of lives.

e Underground cables have no pilferage, whereas overhead cables has scope for
pilferage/power thefts, which can lead to safety hazards and accidents at times

2.7 RESILIENT ELECTRICAL NETWORK (REN)/ UG CABLE PROJECT

The objective of the REN/UG cable project is to reduce the vulnerability of the
Visakhapatnam city’s overhead electrical distribution network by its conversion to
underground the power distribution system through laying of underground cables. Under this
component, all 33kV, 11 kV and 415 volts network lines are to be converted to underground
cable network starting from consumers meter board and going up to 11kV and 33 kV
feeders, prioritised from seaside to landward areas. The REN/UG cable project will also
include provision for high-speed data/voice transmission cables along with the underground
power cables.

The REN/UG cable project has been divided into four packages for operational
requirements as shown in Figure 2.1 .

APEPDCL had appointed M/s Power Finance Corporation (PFC) Consulting Limited, New
Delhi in order to study the existing overhead (OH) distribution system and prepare DPR for
replacement of existing OH distribution system with underground cable network within the
entire Visakhapatnam city area, after duly carrying out the load flow studies of existing OH
system (at 2015 levels) and propose underground cable network for load condition of year
2022.

2.8 PROJECT IMPLEMENTING UNIT

The Government of Andhra Pradesh (GoAP) has designated APEPDCL as the Project
Implementation Unit (PIU) for implementation of the REN/UG cable project within
Visakhapatnam under APDRP.

Within Andhra Pradesh, APEPDCL is responsible for managing sub-transmission,
distribution and bulk supply of power in the operation circles of Srikakulam, Visakhapatnam,
and Vizianagaram, East and West Godavari districts and 20 Operation Divisions of Coastal
Andhra Pradesh. APEPDCL supplies power to over 5.107 million consumers belonging to
different categories through a network consisting of 656 Sub-stations of 33/11 KV level,
2704 feeders of 11 KV level and more than 151,447 distribution transformers of different
levels and capacities.

2.9 RESILIENT ELECTRICAL NETWORK/ UG CABLE PROJECT (Package 4 )

APEPDCL in accordance with the objectives of APDRP has drawn up an ambitious
implementation schedule for REN/UG cable project within Visakhapatnam. The intended
implementation schedule for REN/UG cable project is given in Table 2.2.

The Package 4 area of REN/UG cable project has four substations at areas namely
Adibatlanagar, Rushikonda, VIMS and Yendada. The package 4 area of REN/UG cable
project is shown in Figure 2.2 .
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Administratively, Package 4 area covers GVMC municipal covers part wards number 5 & 6
of Zone 1. The GVMC municipal area is spread over 682 Sq. Km and has been demarcated
into 72 wards, grouped into 6 zones for administrative purposes.

1
N R
l“' '.."'\.v 2 - — )

.....

=

INDEX
M Proposed 33/11 Kv Substations Area for UGCP
M 33/11 KV Substations Area not covered in UGCP

Figure 2.1: Package wise spread of REN/UG Cable Project within Visakhapatnam
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Table - 2.2: REN/UG Cable Project Implementation Schedule

Schedule for

S.No | Package Associated Substations .
Implementation

1 package 1 MVP .C?olony, P.edziwaltalr, KGH, RCD Hospital Dec 2016 to May 2018
and Siripuram, Sivaji Park
Pandurangapuram, RK Beach, Ramnagar, Vidyut

2 Package 2 | Sakha, TSR Complex, Dondaparty Indoor and Feb 2017 to July 2018
Maddilapalem
Kotha Road, Port, Police Barracks and
Saraswathi Park, Outer Harbour,

3 Package 3 Venkateswarametta, Saraswathi Park and Feb 201710 July 2018
Chitralaya

4 Package 4 | Rushikonda, Adibhatlanagar, Yendada & VIMS March 2017 to Aug 2018

Source: APEPDCL

2.10 REN/UG CABLE ROUTE ALIGNMENT - PACKAGE 4 AREA

The project preparation studies for REN/UG cable project has proposed to lay the
underground cables alongside of footpath and along road edge in case where footpaths
don’t exist. The alignment of cable routes has been finalized after due consideration of
several factors like most optimal length, analysis of alternatives, minimum obstacles among
other influencing factors. Therefore, underground cable routes as proposed in the DPR
drawings in all four substation areas within Package 4 area are considered as final for
assessment of the likely environmental and social impacts.

The substation area wise cable route alignments are given in Figure 2.3 to 2.7 Enlarged
view of these cable route alignments with more details, substation area wise is provided in
Volume | - Environmental Screening Report
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2.11 GENERAL ARRANGEMENT OF REN/UG CABLES

The project preparation for REN/UG cable project in Package 4 area has considered four
types of cable trench configuration for laying of underground cables as shown in Figure 2.8 .
The cumulative length of cable trenches Package 4 is 77.20 km (including 2.40 Km of RCC
Duct) and the configuration wise break-up is given in Table 2.3. No provision of OFC and /or
other communication cables have been included in the REN/UG cable project. This was
warranted to minimize down time during restoration of faults in UG cables (in case), avoid
multiplicity of required coordination during UG cable routine maintenance, particularly during
cable fault repairs, to limit the width of the trench to bare minimum as trenches are along
road and most importantly to maintain exclusivity as a safety requirement.

The REN/UG cable project also includes construction of 299 inspection chambers, at a
spacing of 250 metres, all along the 74.80 km long underground cable route to facilitate
maintenance and repairs of the damaged underground cable joints, if any during the
operation phase. Inspection chambers are not warranted along RCC ducts.

Table 2.3: Substation Area wise Type and Length of Cable Trenches
under Package 4

Trench Length in Km

x
< <
0] @) < =
S.No. | Trench Configuration < g o) 0 E
< X a = =
= I E > g
= 2 > P
3 x
<
1 Type 1: 1000mm X 1250mm 2.84 6.90 3.98 0.07 13.79

2 Type 2: 600m X 1000mm 8.11 | 8.98 8.04 8.40 33.54

4 Type 4: 500 X 850mm 3.03| 1.95 2.08 0.10 7.15

5 RCC Duct 24 0 0 0 2.4

6 Total Trench Length (km) 239 | 2289 | 1597 | 1445 | 77.20

Source: APEPDCL
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Figure 2.4: REN/UG Cable Route within Adibatlanagar Substation Area
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2.12 ACCIDENTS/FATALITY RECORD OF APEPDCL’S OPERATIONS

APEPDCL has a built-in safety practices/standard operating procedures to prevent electrical
accidents in all its operations as per Indian Electricity Regulations. Nevertheless, accidents
(both fatal and non-fatal) do occur, which can be attributed to various reasons including
human errors, natural calamities and un-authorized work on APEPDCL particularly on
overhead conductors by third parties. APEPDCL has an established procedure to assess
and compensate for the fatalities of all types through payment of ex-gratia. The accidents
and compensation paid by APEPDCL between 2010 and 2016 (up to 31st March) is given in
Table 2.4.

Table 2.4: Electrical Accidents/Fatality of APEPDCL’s Operations
No. of accidents occurred No. of cases. for V.VhICh e
gratia paid
SI.No. Financial Due to Dept. Faults | Not due to Dept.
vear (Snapping of Faults Total No. of i I'IA\ITQOEQIZhs)
conductor, defective (unauthorised cases
appliances etc.,) work etc.,)
1 2010-11 16 69 85 36 36
2 2011-12 35 78 113 80 68.1
3 2012-13 45 64 109 79 69.2
4 2013-14 49 104 153 27 26.7
5 2014-15 54 94 148 74 153.7
6 2015-16 49 102 151 66 131.5
Total 248 511 759 362 485.20*
* Including previous years’ sanction

Source: APEPDCL,

2.13 DECOMMISSIONING OF EXISTING OH SYSTEM INFRASTRUCTURE

In addition, REN/UG cable project also envisage to decommission and dismantle all existing
overhead infrastructure (includes overhead conductors, insulators, straight and V cross
arms, guy wires, poles, power and distribution transformers along all associated
accessories), after the commissioning of the newly laid underground cable network.

APEPDCL intends to redeploy usable(s) in its non-cyclone affected operational areas
elsewhere and scarp the unusable materials through approved vendors.

2.14 ACTIVITY FLOW CHART FOR UG CABLE LAYING OPERATIONS

The envisaged activity flowchart for laying of cables under REN/UG cable project — Package
4 area is given in Figure 2.9.

The 77.20 km long cable trench including RCC ducts under Package 4 is scheduled to be
completed in about 18 months between March 2017 and August 2018.
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2.15 Maintenance of Underground Cable Network

The underground cables network is less maintenance intensive than one with overhead
lines. However, it is necessary to have clear procedures for preventive, corrective and
condition based maintenance in order to ensure a long trouble free operational life for the
underground cables.

2.15.1 Preventive Maintenance

Preventive maintenance will need to be carried out annually comprises:

o Visual inspection of structures, fixtures, transformers, switchgear and cables for signs of
deterioration/damage, cleanliness, physical condition & corrective action as necessary.

e Visual inspection of cable joints, splices and ground connections for integrity and
condition and cleaning of termination joint outer surfaces of dust and contaminant
deposits.

e Testing contact resistance of terminations for signs of deterioration.

¢ Insulation test between conductors, and resistance to ground using a Megger.

e Infra-red thermal scanning of all joints. If a poor electrical contact is detected through an
increase in temperature, it should be cleaned, re-torqued and re-scanned.

e Repairs / replacement of faulty cable sections and re-jointing where necessary.

2.15.2 Corrective Maintenance

Corrective maintenance is required in response to a fault that could occur due to an internal
failure (e.g. due to improper handling and installation, manufacturing defects, overloading
etc.) or externally caused damage (e.g. due to digging). The objective is to identify the
nature and location of fault and take remedial action in the quickest possible time. The
recommended steps are:

o Visual and physical inspection of the cable route for signs of possible damage e.g. due to
road works or digging.

e Insulation resistance tests between conductor and shield ground, shield ground and
cable ground to identify the presence of a fault.

e Use of cable fault locator and sheath tester to determine the location of the fault.

¢ Repairs followed by testing and recommissioning.

¢ Root cause analysis and remedial measures to prevent / minimize future occurrence.

2.15.3 Condition Based Maintenance

Condition based maintenance is based on assessing the condition of cables and equipment
that have already suffered partial damage and thereby predicting the need and timeline for
future maintenance or replacement. Equipment such an Oscillating Wave Testing System
(OWTS) can be used to identify, evaluate and detect partial discharge conditions in cables,
joints and terminations. Depending on the magnitude of partial discharge conditions, a
decision can be made to either replace the faulty cable section immediately or to test it again
after an interval that can stretch from a week to 12 months.

During the maintenance of underground cable network, necessary Health, Safety &
Environment (HSE) measures will be taken as described in EMP.
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CHAPTER 3
ENVIRONMENTAL REGULATORY FRAMEWORK

3.1 APPLICABLE ENVIRONMENTAL REGULATIONS

This chapter presents the national and state levels environmental policies, legislations and
regulations and World Bank Policies relevant to the proposed REN/UG cable project. The
various regulatory clearances required for the proposed REN/UG cable project are also
included in this chapter.

3.1.1 Legal Framework

The Government of India has laid out various policy guidelines, acts and regulations
pertaining to environment. The Environment (Protection) Act, 1986 provides umbrella
legislation for the protection of environment. As per this Act, the responsibility to administer
the legislation has been jointly entrusted to the Ministry of Environment, Forests and Climate
Change (MoEF & CC) and the Central Pollution Control Board (CPCB) at National level,
whereas Andhra Pradesh Pollution Control Board (APPCB) at State level in the present
context to REN/UG cable project.

3.1.2 Environmental and Other Regulations Relevant to REN/UG Project

Table 3.1 presents the key environmental and other regulations relevant to REN/UG cable
project.

Table 3.1: Environmental Regulations Relevant to REN/UG Cable Project

Sl. | Environmental Relevance to REN/UG Cable Regulatory Clearances Authority
No and Other Project Required, if any
Regulations
1 | EIA Noaotification,| This notification is NOT NONE MoEF, Gol and
14" Sept 2006 and| applicable as REN/UG cabling SEIAA, GoAP
subsequent project is not listed in the
amendments Schedule of the notification and
therefore out of the purview of
notification
2 | Coastal The Package 4 area of REN/UG | CRZ clearance is NOT | APCRZMA,
Regulation cable project is within 500 metres | required for REN/UG | Government of
Zone(CRZ2) from High Tide Line. The | cable project as it does | Andhra Pradesh
Notification, landward area of REN/UG cable | not require water front and | and MoEF&CC,
2011 and | project, which is within 500 | foreshore facilities. The | Government of
subsequent metres from HTL is in municipal | UG cabling work will be | India
amendments limits, fully developed and has | confined on existing paved
been provided with drainage and | road
approach roads. As per the
notification, such areas are

classified under CRZ-Il areas.

Laying of underground cables
under REN/UG cable route will be
confined to the existing city roads
and will not ingress into beach
areas (shoreline) along coastline.
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Table 3.1: Environmental Regulations Relevant to REN/UG Cable Project
Sl. | Environmental Relevance to REN/UG Cable Regulatory Clearances Authority
No and Other Project Required, if any
Regulations
3 |[The Forest| This Act is NOT applicable as the Principal Chief

(Conservation) alignment of cable routes under Conservator of

Act. 1980 with| package 4 area of REN/UG cable Forests, Andhra

amendments project is along existing city NONE Pradesh Forest

made in 1988 and| roads, which are under Department,
subsequent jurisdiction of Greater Government of
amendments Visakhapatnam Municipal Andhra Pradesh
thereof Corporation and does not pass

through forest areas or require

diversion of forest land for laying

of UG cables (non-forest

purposes).

4 | wild Life | This act is NOT applicable as the Chief Wildlife

Protection  Act | alignment of cable routes under Warden,

1972 REN/UG cable project is along NONE Government  of
existing city roads, which are Andhra Pradesh
under jurisdiction of Greater
Visakhapatnam Municipal
Corporation and does not pass
through forest areas, national
parks, sanctuaries or known
wildlife crossing points.

5 | Air (Prevention | This act is applicable for APPCB,

and Control of | construction phase to manage | Consent for Establish | Government of

Pollution)  Act, | ambient air quality at work camp | (CFE) is to be obtained | Andhra Pradesh

1981 sites with hot mix plants, | prior to establishing work
macadam mix plants and | camp sites.
concrete batch mix plants etc for
road restoration work. Consent for  Operate

(CFO) is to be obtained
prior to
commencement of
operations at work camp
sites
6 | Water This act is applicable for APPCB,

Prevention and | construction phase to manage to| Consent for Establish | Government of

Control of [ manage liquid waste discharges| (CFE) is to be obtained | Andhra Pradesh

Pollution) at work camp sites with hot mix| prior to establishing work

Act,1974 plants, macadam mix plants and| camp sites.
concrete batch mix plants etc. Consent  for  Operate

(CFO) is to be obtained
prior to
commencement of
operations at work camp
sites
7 | Noise Pollution | This act will be applicable for all [ NONE but noise levels are | APPCB,
(Regulation and | construction equipment/plant and | to be regulated during | Government of
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Table 3.1:

Environmental Regulations Relevant to REN/UG Cable Project

Sl. | Environmental Relevance to REN/UG Cable Regulatory Clearances Authority
No and Other Project Required, if any
Regulations
Control machinery including vehicles | construction and | Andhra Pradesh
Act),2000 deployed for implementation of | maintenance of proposed
REN/UG cable project-package 4 | REN/UG cable project in
area for regulation of ambient | conformity with
noise levels permissible standards

8 | Construction & | This rule shall be applicable to |Construction waste| Greater
Demolition waste resulting from excavation |management plan, prior to| Visakhapatnam
Waste of trenches for cable laying [commencement of| Municipal
Management operations such as excavated |construction (cable laying| Corporation
Rules, 2016 pavement materials, cement |operations) (GVMCQC)

concrete roads, other
construction debris and rubble etc

9 | e-waste This rule shall not be applicable NONE Andhra Pradesh
(Management) as the Package 4 area of Pollution
Rules, 2015 REN/UG cable project involves Control Board

only decommissioning and/or
shifting of electrical utilities from
cyclone affected areas to non-
cyclone affected areas and does
not involve dismantling of
electrical equipment into its
components.

10 | Ancient This act is not applicable as the NONE National
Monuments and | Package 4 area of REN/UG cable Monument
Archaeological project does not have any ancient Authority,

Sites and | monuments and archeological constituted
Remains sites protected under the Act. under the Act
(Amendment

and Validation)

Act, 2010

11 | Public Liability | To protect damage to the public | NONE. However, Project | Insurance
and Insurance | life and/or property as a result of | operations are to be | Regulatory and
Act 1991 negligence/accidents during | insured to cover damage | Development

implementation of REN/UG cable | to the public life and/or | Authority of
project (package 4 area) property due to | India
accidents/negligence
during implementation of
REN/UG cable project
(Package 4 area)
12 |Central Motor | This act will be applicable for all [ NONE  but  vehicular | State Transport
Vehicle Act 1988| construction equipment/plant and | emissions are to be | Authority/
and Central Motor| machinery including vehicles | regulated by  project | Motor Vehicles
Vehicle deployed during implementation | proponent in conformity | Department
Rules1989 of REN/UG cable project | with permissible

(package 4 area)

levels/emission norms
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Table 3.1: Environmental Regulations Relevant to REN/UG Cable Project
Sl. | Environmental Relevance to REN/UG Cable Regulatory Clearances Authority
No and Other Project Required, if any
Regulations
13 |Building and Other| To ensure safety and welfare | NONE. Safety and welfare | Andhra Pradesh
Construction measures for workers employed | measures for work force | Building and
Workers at building and other construction | employed at construction | Other
(Regulation of| sites. The REN/UG project is | sites are to be regulated in | Construction
Employment and| covered under Other construction | conformity with the Act Workers'
Conditions of | category Welfare Board
Service) Act, 1996
14 |Andhra Pradesh| This act is not applicable to NONE Chief
Water, Land and| REN/UG cable project (Package Conservator of
Trees Act, 2002| 4 area). The cable routes will be Forests, Andhra
(APWALTA —| aligned to bypass trees of all Pradesh Forest
2002) types and sizes. Therefore, no Department,
tree felling/cutting is required for Government of
implementation of REN/UG cable Andhra Pradesh
project within package 4 area.
The water requirements of
package 4 area, will be met from
ground water sources, through
existing tube wells and entire
Visakhapatnam is under safe
category for ground water
extraction by CGWB.
15 |Indian Electricity| This stipulates all technical and NONE Central
Rules, 1956 and| safety requirements during cable Electricity Board
amendments laying, testing and operation of and Govt. of
thereof and BIS| the REN/UG cable project. Andhra Pradesh
1255;1983 and
amendments
thereof
16 [Hazardous Waste | The rules will be applicable to NONE APPCB
(Management, oils/lube wastes from construction
Handling and equipments /machinery during
Transboundary construction phase (cable laying)
Movement) and discarded/waste transformer
Rules,2008 and oils during decommissioning
amendments phase of existing overhead
thereof infrastructure. The rule include
storage, handling, transportation
procedures and requirements for
safe disposal of all hazardous
wastes.
17 (Solid Waste| This rules are applicable to all NONE APPCB
Management forms/types of solid waste
Rules, 2016 generated at operational areas
and work camp sites under
REN/UG cable project
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3.1.3 World Bank Environmental Requirements

The safeguard policies of the World Bank relevant to proposed REN/UG cable project are
given in Table 3.2.

Table 3.2: Relevant and Applicability of WB Safeguard Policies for REN/UG Project-Package 4

S.No| World Bank Policy Objective Policy Applicability to Policy
Safe Guard REN/UG Project Triggered
Feliey Or Not
1 Environmental |Overall governing policy intended to|All potential impacts due to| Triggered
Assessment [ensure Bank-financed projects are|REN/UG cable project are to be
(OP/BP 4.01) envirgnmentally sound and aggesged and necessary
sustainable mitigation measures are to be
incorporated
2 | Natural Habitats |Policy is intended to prohibit Bank|[REN/UG cable routes will be| Not Triggered
(OP/BP 4.04) financing of projects that degrade or|along existing city roads, which
convert critical habitats and supports|are under the jurisdiction of
projects that affect non-critical|Greater Visakhapatnam
habitats only if no alternatives are|Municipal Corporation and does
available and if acceptable mitigation|not pass through  forest
measures are in place. areas/national
parks/sanctuaries or known
wildlife crossing points.
3 Forests Policy is intended to support|REN/UG cable routes will not| Not Triggered
(OP/BP 4.36) sustainable and conservation-oriented |pass through or involve in any
forest management, harness potential |activity in  forests/plantation
of forests to reduce poverty in alareas.
sustainable manner, integrate forests
into sustainable economic
development, and protect vital local
and global environmental services
and values of forests.
4 [Physical Cultural |Policy is intended to ensure that{The REN/UG cable routes will Triggered

Resources
(OP/BP 4.11)

projects identify and inventory cultural
resources that are potentially affected
by the project. Projects should include
mitigation measures, when there are
adverse impacts on physical cultural
resources.

be along city roads and will be
aligned to avoid/bypass all
cultural  property resources
(CPR) and therefore does NOT
warrant shifting or affect CPRs.
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CHAPTER 4
BASELINE ENVIRONMENT PROFILE

4.1 GENERAL

This chapter defines the operational area required for laying of underground cables, which is
also the corridor of impact as a consequence of cable laying operations under REN/UG
cable project. The findings of environmental screening of the operational area or corridor of
impact in particular, project influence area and beyond in general are summarized in this
chapter. The baseline environmental profile of the Visakhapatnam city, which includes the
Package 4 area of REN/UG cable project, is also described in this chapter.

4.2 OPERATIONAL AREA/CORRIDOR OF IMPACT

The underground cables under the REN/UG project are envisaged to be laid along side of
the roads as per the alignment/routes finalised during project preparation. However, almost
all roads under Package 4 area has pre-existing road side over ground infrastructure like
electric/ telecom/street light poles, road side trees and underground OFC cables laid by multi
telecom operators.

Most of the pre-existing roads side infrastructure/utilities are within a maximum of 0.45 metre
from the foot path or road edge, towards the roadside. Therefore, trench for the REN/UG
cable project has to be essentially at least 0.45 metre away from the footpath or road edge,
towards roadside, in order to avoid fouling of cable trenches under REN/UG project with
other pre-existing infrastructure/utilities and roadside trees. However, this strip of 0.45 metre
can serve as space for requirements like stacking of material, etc and thus can be included
within the operational area for REN/UG cable project. Field assessments have indicated that
in smaller or narrower roads, this 0.45 metre can reduce to even 0.3 metre and can be
included within operational area. Hence, it is considered to demarcate a 2.5 m wide strip as
operational area , one side of strip being footpath or road edge, and other side of strip
extending towards the other side of road or median, in case of dual carriageway (including
0.45 metre wide strip with pre-existing infrastructure).

This 2.5 metre wide strip is bare minimum space required as operational area to
mechanically excavate required size of cable trenches, stacking and handling of all
materials, cable pullout and lowering operations, backfiling of trenches, construction of
inspection chambers and road restoration works.

During cable laying, this operational area is to be barricaded on both sides, with intermediate
access provided to buildings, wherever required and all cable laying operations are to be
limited to this barricaded operational area. Thus, the barricaded operational area will also be
the direct Corridor of Impact (COI), as a consequence of cable laying operations. The
entire road width (in case of single carriage way) or up to middle of road/median (in case of
divided carriageway) along cable routes is considered as Project Influence Area, which will
be subjected to some incidental construction phase impacts and inconveniences like
increased dust, noise levels and traffic disruptions due to constricted carriageway due to
barricading of operational area among others.

The barricaded operational area/corridor of impact for cable laying operations is shown in
Figure 4.1.
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Figure 4.1: Barricaded operational area/COI for UG cable laying operations
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4.3 ENVIRONMENTAL SCREENING OF REN/UG PROJECT- PACKAGE 4 AREA

As part of the baseline assessment, an environmental screening was carried out during 28"
June-18" July, 2016 comprising;

e Environmental screening within a 10 km radius of Package 4 area of REN/UG cable
project. Screening formats as per ESMF under APDRP was used. The screening was
carried based on latest secondary data base available in public domain, supplemented
by field visits for ground truth verification, wherever required

e Environmental screening of corridor of impact and project influence area, in order to
prepare an inventory of environmental features, sensitive receptors and physical cultural
resources along the cable routes. The screening was carried out through transect walks
and the features along cable routes were captured in specially prepared strip plans as
well as formats for enumeration of sensitive receptors and physical cultural resources. A
videography of the corridor of impact area was also carried out during this screening
exercise.

4.3.1 Summary of Environmental screening within 10 km radius of Package 4 area

The findings of the environmental screening surrounding the Package 4 area, up to 10km
radius are;

e The package 4 area skirts along NH 5, which incidentally also serves as the boundary of
Kambalakonda wild life sanctuary whereas the Indira Gandhi Zoological Park is within
the Package 4 area. The laying of underground cables under package 4 will however be
confined to the existing city roads and will not ingress/extend into Indira Gandhi
Zoological Park or into Kambalakonda wild life sanctuary in any way. The UG cable
routing plan within Package 4, locational plan of Indira Gandhi Zoological Park and the
boundary of Kambalakonda Wildlife Sanctuary skirting along NH5 along with part of
package IV area, which is close to these sensitive areas is shown in Figure 4.2 . On the
contrary, the Gazette notification of January 2016 on the Kambalakonda Wild Life
Sanctuary by MOEF&CC promotes laying of underground cabling works in the eco-
sensitive zone of the sanctuary. The Gazette notification on Kambalkonda wild life
sanctuary is given in Annexure 1 .

e The coastline along Visakhapatnam between R K beach and Bheemili is known to have
sporadic nesting sites for Olive Ridley turtles (Lepidochelys olivacea), which are
protected under Schedule | of Wildlife Protection Act and listed as vulnerable in IUCN
list. Within this coastal stretch, the known nesting sites at Rushikonda and
Jodugullapalem fall within the Package 4 area, where VSPCA has an ex-situ and in-situ
hatchery facility, due to excessive beach front activities on like tourism, heavy lighting,
pollution and predators such as crows, eagles, jackals and beach dogs. However, Cable
routes under Package 4 of REN/UG project are limited to already existing city roads
through fully developed areas and do not extend into coastal sands (beach areas) and
therefore, underground cable laying works under this project will not cause any impacts
on any of these areas.

e Apart from this, there are no biosphere reserves, national parks, tiger/elephant reserves,
coastal areas with coral reefs, wetlands, important bird areas and/or any other
ecologically sensitive areas within a radius of 10km of the Package 4 area of REN/UG
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cable project.

e The Package 4 area of REN/UG cable project skirts within 500 metres from High Tide
Line and thus will be under the purview of CRZ Notification. The landward area of
REN/UG cable project, which is within 500 metres from HTL is in municipal limits, fully
developed and has been provided with drainage and approach roads. As per the
notification, such areas are classified under CRZ-Il areas. Laying of underground cables
under REN/UG cable project will be limited to existing roads, which are pre-existing to
the date of CRZ notification and does not extend into sand and/or beach areas
(shoreline) along coastline.

The filled in environmental screening formats as per ESMF under APDRP along with
location maps of above mentioned sensitive areas with respect to Package 4 area are given
in Annexure | of Volume | - Environmental Screening report

4.3.2 Summary of Environmental Screening within COl/Project Influence area

The environmental screening of the operational area/corridor of impact and project influence
area along cable route corridors has indicated that cables under the REN/UG project can be
laid along the proposed routes without resorting to shifting of any of the pre-existing road
side over ground infrastructure and/or felling of road side trees (all types and sizes). At all
such locations, the cable routes can be re-aligned with minor deviations, to avoid any such
requirements.

The underground cable routes do pass through existing roads, which have sensitive
receptors like hospitals, schools / educational institutions and temples, however none of
them will be affected as cable routes are away from them and neither require shifting of any
physical cultural resources. The construction phase impacts and inconveniences in terms of
dust, noise levels and traffic disruptions at all such stretches are to be managed through
appropriate management measures.

The underground cable routes will intersect various underground utilities like sewer lines,
water supply lines, telephone lines, etc. These underground utilities will be avoided, shifted
and restored to its previous state by the contractors as part of cable laying operations
through deployment of a dedicated crew, which will be provided with all resources. Before
laying of underground cable, underground utilities will be shifted in consultation with GVMC
and or respective building owners as may be required.

The REN/UG cable project is also likely to affect above ground utilities. The enumeration of
such utilities have been carried out and presented in Volume | as Environmental Screening.

The REN/UG cable project will however require demolition of ramps/steps and part structure
of shops/kiosks of street vendors, many of which are illegal and have been extended onto
roads. During the screening survey, all such extensions within the corridor of impact,
irrespective of whether they are legal or illegal have been enumerated.

The strip plans of cable routes showing sensitive receptors and other road side
infrastructure, summary of enumeration surveys of physical structures, which are within the
operational area/corridor of impact and are likely to be affected during cable laying
operations is given in Annexure Il of Volume | - Environmental Screening report

Page | 33



/1 [ e y J Ty
\ "\
\ s v AL <} /
S : Y ]
\ @0&" . p ; Z\/t
\ -7 art o e . ~
o ﬂ} W Package IV Area, & / ; = R a }@
fHop';:EéJ:A’AN S (close to Sensitive Areas) oY t;:\_ 4 \\\ |
) s >/ L ON Cv \ /'A\/,/ {7 .4\7’ {
/\ ,'/ bs N L OLO f l\ 3 /
e oo® ~ P /\L\T
SR U — = /.
N OUT | == ' \—\—\ / /\\ Ei/ /
: LJT_T\T r—'r—l 4 }\ "\—« J /[
KAMBALKONDA WILDLIFE SANCTUARY ) / > S
> P %
Q@ j 3 \ / I,\‘l //\ f/_ /
ﬁ»wﬁ-ih ; g
\ X % \
Animal Rescue Centre AS (\JS / NATUR
(within Kambalkonda WLS) \ N \\\ X 7/ AR
WL/ \
A SS /
ta . ( = ~s
&3 2 / —\l'/g: { N ‘ AL
Eco Tourism Park At - 15 g HARBOR
(within Kambalkonda WLS) /\ , ) | 7‘[}“;,\ NATURAL
\ | L 3 Sfif S HARBOR
~ ) SR — /,.":
x > N o/
Indira Gandhi Zoological Park Cea 'S ‘ ——/
(within Eco Fragile Zone of Kambalkonda WLS) . D ,gs’:go <l
\ ) J
““ s ‘~\_
WATER = <
XA
H L
TA S
>
\
zod'LA
CRQCOBILE ~
(_  ZOOLAKE Legend
i
\ — Road
$ ——— Cable Route - Adibatlanagar
~—— Roap M S “ Sl — Cable Route - Yendada
Figure 4.2: Locational plan of Indira Gandhi Zoological Park and the boundary of Kambal konda Wildlife Sanctuary along Cable routing plan within Package IV area
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44 ENVIRONMENTAL PROFILE OF REN/UG PROJ ECT- PACKAGE 4 AREA

The climate and weather conditions are significant in this project as it can influence the
progress of work and implementation schedule of REN/UG cable project. The following
sections describe the key elements of the climate, viz., temperature, wind, rainfall and
relative humidity and evaporation recorded at meteorological observatory at Visakhapatnam
established by the IMD (India Meteorology Department), Government of India. The other
relevant environmental attributes like geology, soils, ground water, prevailing ambient air
guality and ambient noise levels, ecologically sensitive areas, physical cultural resources are
also described hereunder.

44.1 Climate

Climatologically, Vishakhapatnam experiences tropical sub-humid type of climate with
moderate summer and good seasonal rainfall. The southwest monsoon sets in the second
week of June and lasts till September end. October and November months receive rainfall
from northeast monsoon. Winter seasons are generally cool and fine weather prevails from
December to February followed by summer season extending up to early or middle of June.

4.42 Temperature

The annual daily mean temperature within Visakhapatnam city ranges between 23.7°C and
32.5°C. May is the hottest month with a daily mean maximum at 36.2°C and January is the
coldest month with the daily mean minimum at 18.0°C. The highest and lowest temperature
ever recorded in Visakhapatnam is 45.3 °C in June and 13.6 °C in January months.

4.4.3 Wind Speed and Direction

The wind speed in Visakhapatnam ranging between 1-19 kmph occurs for about 250 days in
a normal year. The wind speed ranging between 20-61 kmph occurs for about 50 days in a
normal year and remaining are calm days/period.

Generally, during post-monsoon and winter season (November to February), wind blows
from east or north-east directions. With the onset of summer, (March onwards), south
westerlies and westerlies are dominant winds and continue during the rest of summer upto
May end or early June. The south west monsoon season winds are mostly from directions
between South-west and North West. The general dominant wind flow pattern is south
westerly during monsoon, whereas the wind direction is easterly in the post-monsoon and
winter seasons.

4.4.4 Cloud Cover

Visakhapatnam has nearly 270 days of clear sunshine in a year i.e., with low cloud cover
between 0-2 Oktas. As per the data recorded by the India Meteorological Department, the
region has a cloud cover of 8 Oktas (i.e., 100% of sky is covered with clouds or complete
overcast) over 57 days in a normal year and for the remaining 38 days, the cloud cover
generally ranges between 2 and 7 Oktas in a year (i.e., 25%-75% of sky is covered with
clouds).

4.45 Rainfall

The mean annual rainfall in Vishakhapatnam is 968.8 mm, occurring over 52 days in a year.
In a normal year, October is the wettest month with an average rainfall of 205 mm over 10
rainy days. Visakhapatnam receives lowest monthly rainfall of less than 10 mm per day in
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between December and March. The highest ever recorded rainfall in 24 hours is 293 mm
(October, 1958) and highest ever recorded rainfall in a year is 1442 mm (Year 1910).

4.4.6 Humidity

Visakhapatnam experiences humid conditions ranging between 64% - 79% throughout the
year. August being the most humid month with 79% and December is the lowest with 64%
humidity. The mean humidity of Visakhapatnam is 72% both during morning and evening
hours.

4.4.7 Thunder, Dust Storms and Visibility

As per the weather data recorded at meteorological observatory, Visakhapatnam,
experiences thunders over 62 days in a year, squall over 10 days in a year but no dust
storms have ever been recorded. Visakhapatnam has visibility of over 20 km for about 46
days in a year. The visibility reduces to a range of 4-20 km for about 311 days (evenly
distributed throughout the year) and for about just 3 days in a year (in months of November,
December and January), the visibility ranges between 1 km to 4 km.

4.4.8 Vulnerability of Visakhapatham to Cyclones and Natural Disasters

Andhra Pradesh is endowed with 972 km of coastline, the second largest in the country
after Gujarat. Because of its long coastline and geographical location, Andhra Pradesh has
some of the most vulnerable coastal stretches to multiple natural disasters in India.

Visakhapatnam, located within the northern coastal stretch of the State is designated to be
highly prone to cyclones by the National Disaster Management Authority (Figure 4.3).

DIVISIONS OF INDIAN COASTAL AND SEA AREAS

REN/UG CP PACKAGE IV AREA4J

3 T 3

Source: Proposed by expert Sub-Committee, NDMA
Figure 4.3: Vulnerability of Visakhapatnam Coast to Cyclones

The frequency of depressions, cyclonic storms and severe cyclonic storms along the
Visakhapatnam along with other coastal districts of Andhra Pradesh based on the historic
data is given in Table 4.1 & 4.2. The historical data indicates that September and October
months are the most probable months for occurrence of depressions, cyclones and severe
cyclonic storms in Visakhapatnam and other coastal districts of the State. The occurrence of

Page | 36



major cyclones along Visakhapatnam and other the coastal districts of Andhra Pradesh
between 1977 and 2014 are given in Figure 4.4 .

Table 4.1: Frequency of Depressions, Cyclonic and Severe
Cyclonic Storms along Visakhapatnam District

L . Cyclonic Severg
S.No. District Depressions Cyclonic
Storms
Storms
1 Srikakulam 19 7 7
2 Vizianagram 6 3 2
3 Visakhapatnam 32 8 5
4 East Godavari 5 7 1
5 West Godavari 11 9 5
6 Krishna 24 17 8
7 Guntur 7 6 6
8 Prakasam 9 5 4
9 Nellore 14 11 13

Source: Data compiled from histograms depicted in ESMF, APDRP

(Between 1891 to April 2014)

Table 4.2: Month Wise Storms That Crossed Andhra Pradesh Coast

: Cyclonic Severg
S.No. Month Depressions Storms Cyclonic
Storms

1 January 1 - -

2 February - - -

3 March . - -

4 April 1 1 -

5 May 2 3 5

6 June 5 4 -

7 July 6 1 -

8 August 11 - -

9 September 36 4 3
10 October 35 23 6
11 November 5 9 18
12 December - 1 2

Source: Data compiled from histograms depicted in ESMF, APDRP
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Figure 4.4: Major Cyclones along Coastlines of Andhra Pradesh in Recent Years

An expert sub-committee constituted by the National Disaster Management Authority, has
proposed a rating of P2 for Visakhapatnam coast based on the hazard criteria (P4

being

highest) (Table 4.3). Within Andhra Pradesh, Vizianagaram has been rated the

highest at P3 and none of the coastal stretches within Andhra Pradesh has been rated

under

P4 category. The highest P4 rating has been proposed for certain coastal stretches

of Kerala, Tamil Nadu, Odisha, Karnataka, Gujarat among others.

Table 4.3: Cyclone Prone Districts* of Andhra Pradesh

Ratings Based on Hazard Criteria

S.No. Districts No.of Total No. Wind Mean Category
Severe of Speed PMSS it of

Cyclones Cyclones Proneness
1 Nellore 7 10 10 7 8.5 P1
2 East Godavari 5 10 10 7 8 P1
3 Srikakulam 5 7 10 5 6.7 P2
4 Guntur 3 3 10 10 6.5 P2
5 Visakhapatnam 5 5 10 5 6.3 P2
6 Krishna 3 5 10 7 6.3 P2
7 West Godavari 3 3 10 7 5.7 P2
8 Prakasam 3 3 10 7 5.7 P2
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Table 4.3: Cyclone Prone Districts* of Andhra Pradesh

Ratings Based on Hazard Criteria
S.No. Districts No.of Total No. wind Mean Category
Severe of Speed PMSS Ratin of
Cyclones Cyclones P g Proneness
9 Chittor 7 7 10 0 6 P2
10 Vizianagram 0 3 10 5 4.5 P3

Source: extracted from Cyclone prone districts of India
*  Proposed by an Expert Sub-Committee Constituted by NDMA

4.4.9 Vulnerability of Visakhapatnam based on Wind Speed

The wind and cyclone hazard map prepared by the Building Materials and Technology
Promotion Council (BMTPC) has placed Visakhapatnam under Very High Damage Risk
Zone with wind speeds ranging between 50-55 metres/sec (180 kmph to 200 kmph), the
highest along the east coast of India.

BMTPC has been mandated (among other objectives) by Gol to advise on vulnerability and
risk assessment and on formulation of relief, reconstruction and rehabilitation programs for
disaster mitigation and assist in capacity building for disaster preparedness. Thus,
Visakhapatnam coast is vulnerable to both cyclone and wind speed hazards (Refer Figure
4.5).

4,410 Seismic Hazard Risk and Vulnerability:

Vishakhapatnam falls under the stable zone Il of seismic zoning classification as notified by
the Seismic Zoning Committee, Government of India. Seismic Zone Il is the most stable and
Zone V is considered to be least stable. The seismic Zones | and Il were merged during
reorganization of seismic zones in year 2000.

The entire REN/UG cable project is within the most stable seismic zone 1l and therefore not
susceptible to any seismic risks.
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4411 Geology and Soil

Geologically, Visakhapatnam district can be divided into three regions, viz., and northern
hilly terrain with valleys, middle pediplains and alluvial coastal plains. The entire REN/UG
cable routes under Package 4 fall under the middle pediplains and coastal plains.

The soil of Visakhapatnam district as a whole including the Visakhapatnam city area is pre-
dominantly covered by red loamy soils (nearly 70% of the area), whereas sandy loamy soils
are the next dominant soils, followed by sandy soils and black cotton soils. The coastal
stretches of the district including certain parts of Visakhapatnam city is dominant with sandy
loamy soils. Generally, the soil are poor textured, easily drained with low fertility index (low
Nitrogen, Phosphorus and Potassium values).

4.4.12 Ground Water

4.4.12.1 Hydrogeology

The Visakhapatham (both Urban & Rural) district is underlain by variety of geological
formations from the oldest Archaeans to Recent Alluvium. The Archaean group of rocks
includes Khondalites and Charnockites of Eastern Ghat super group and Granitic gneisses
of Migmatite group. The Gondwana rocks which are represented by sandstones are in very

limited aerial extent. The recent alluvium is prevalent along the rivers (Figure 4.6).
N

A
wl_E
¥

Figure 4.6: Hydrogeology of Visakhapatnam District
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Ground water occurs in almost all geological formations. From the ground water point of
view, the aquifers in Visakhapatnam can be broadly classified into hard formations
(Khondalites, Charnockites, Granitic, Gneisses etc.) and soft formations (Sand stones and
Alluvium). Ground water occurs under unconfined to semi-confined conditions in the hard
formations, while it occurs under unconfined to confined conditions in soft formations. The
groundwater yield potential in Visakhapatnam district is given in Figure 4.7 . Based on the
yield potential of the aquifers, the district is classified as low (1 to 3 Ips), low to moderate (1
to 5 Ips) and moderate (3 to 5 Ips) yield potential areas.
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Source: Groundwater Brochure of Visakhapatnam, CGWB 2013
Figure 4.7: Ground Water Yield Potential - Visakhapatnam District
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4.4.12.2 Water Level Scenario

The depth to ground water level within Visakhapatnam, including the REN/UG project area
(Package 4) as of January 2016 varies between 3-8 m bgl (below ground level), assessed by
Ground Water Department, Govt. of Andhra Pradesh. The seasonal fluctuation of ground
water levels between May 2015 to January 2016 (pre-monsoon and post monsoon) within
Visakhapatnam indicates rise between 2-4 meters, indicating a good level replenishing of

ground water resources (Figures 4.8 & 4.9 ) within the district.

A comparison of average depth to ground water levels vis-a-vis rainfall between January

2015 and January 2016 is given in Table 4.4.

Table 4.4: Comparison of Average Depth to Ground Wa

ter Levels & Rainfall of January 2015 to 2016, Visa khapatnam,

/
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/
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] District Soundary

T

T ]

300 Kio

meters

‘ REN/UG CP PACKA

Depth to water level in meters bgl

Andhra Pradesh
Rainfall Fluctuation in water
Average Depth to o .
S . . . Deviation with | level between May-
District Rainfall in mm ground water levels in .
m.bal Normal in % 2015 and January-
09 upto 2016 (m)
Actual Actual
Normalfor | 51445 | o156 | S | 9 | 2 | S| 9 | S a9 ]9
Water Year c > 8] c c c > o c
water year) | Water Year) | < < © © © (o] o s
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Andhra Pradesh 860 551 814 109| 14 | 899|974 36 | 5 | 424 |-076]| 1.1
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Source: Groundwater Level Scenario in Andhra Pradesh, January 2016
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Source: Groundwater Level Scenario in Andhra Pradesh, Ground Water Department, GOAP

Figure 4.8: Depth to Groundwater Level in Andhra Pradesh
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GROUNDWATER LEVELS FLUCTUATION IN ANDHRA PRADESH
MAY-15 AND JANUARY-16
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Figure 4.9: Groundwater Levels Fluctuation in Andhra Pradesh
4.4.12.3 Status of Groundwater Development

The present level of groundwater development in Visakhapatnam urban district is just 28%
of the annual replenishable resource as compared to 23% in Visakhapatnam rural District
and 32% in Visakhapatnam district as a whole. The Visakhapatnam is placed under safe
category (Table 4.5) as per the Ground Water Profile published by CGWB. Thus, the district
presents scope for harnessing groundwater for developmental needs.

Table 4.5: Status of Groundwater Development in Visakhapatham

Existing
- . Net Annual Stage of
Administrative ground water | Ground water
S.No. P ground water ground water |Category
unit/District - draft for all balance (ham)
availability (ham) development %
uses (ham)
1 Visakhapatnam Rural 1386 323 1063 23 Safe
2 Visakhapatnam Urban 1699 480 1219 28 Safe
3 |Visakhapatnam District 71689 23100 48589 32 Safe
as a whole
Source: |Ground Water Brochure of Visakhapatnam, CGWB 2013

4.4.13 Ambient Air Quality:

Ambient air quality within Visakhapatnam city is being monitored at 8 locations by CPCB
under the National Ambient Air Quality Monitoring Program (NAAQMP). APPCB is

Page | 44




monitoring ambient air quality at 1 location under the State Ambient Air Quality Program. In
addition, APPCB is also monitoring ambient air quality at 2 locations within Visakhapatnam
on a continuous basis with the funding assistance of CPCB. The ambient air quality data
(annual averages) of all these 11 locations for year 2014-15 are given in Table 4.6.

Table 4.6: Ambient Air Quality Monitoring Data (Annual Averages) of Visakhapatnam (2014- 15)
S.No. Siilion e Type/ PM1o PM; 5 SOz N02 NH3 CcO 03
Code Category
A Ambient Air Quality Monitoring Data of Stations under NAMP at Visakhapatnam
Mindi — 234 Residential 61 - 11.2 | 17.2 74 11 -
2 Marripalem - 233 Industrial 58 - 106 | 171 87 1.1 -
g | Pedagantyada— |\ 4 hial 56 | - 10 | 15 | 100 | 3.2 .
584
g4 | PoliceBarracks = | pogidential | 99 | - | 173 | 321 | 72 | 1 i
371
5 Gnanapuram - 467 | Residential 81 - 155 | 29.1 77 1.1 -
6 Ramky - 585 Industrial 49 - 10.2 | 134 100 1.9 -
7 ESI - 387 Sensitive 58 - 11.3 | 18.2 79 1.6 -
g | Seetammadnara- | o iential | 50 | - | 123 | 166 | 88 | 1.1 i
388
B Ambient Air Quality Monitoring Data of State Ambient Air Quality Monitoring Statio ns
9 Madhavadhara Res/Com 53 - 13.6 | 184 - - -
c Ambient Air Quality Monitoring Data of Continuous Ambient Air Quality Monitoring
Stations
10 APIIC (104, area) Industrial 107 47 16.6 | 34.6 | 11.26 | 3.33 7.41
11 GVMC Building Commercial | 106 54 12.69 | 4452 | 12.43 | 0.77 | 41.06
D National Ambient Air Quality Standards, CPCB, 2009
. Time weighted average - Annual
60 40 50 40 100 2 100
I (except for CO & Oz-ghours)
Time weighted average - 24
ii hours 100 60 80 80 400 4 180
(except for CO & Oz— 1 hour)
. All values are expressed in pg/ms except CO which is expressed in mg/m3
Note: . . .
"' indicates data not available/not monitored
Source: | Annual Report - 2014-15, APPCB

The annual average PMsg levels in Table 4.6 indicate that out of the 11 locations, the levels
exceed NAAQ standards in 5 locations, whereas it is within limits in 6 locations. Out of these
5 locations, where PMyg levels exceed NAAQS, 3 are residential, 1 is commercial and 1 is
industrial category. The 6 locations, where the PMyo levels are within NAAQS include 3 are

industrial, 1 sensitive and 2 are under residential category.

The annual average levels for PM .5 are available only for two locations and the levels
exceed the NAAQS for PM 25 at both these locations, one being commercial and the other is
industrial category. The SO, Os and NHs levels at all 11 monitored locations are within the
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NAAQS for respective parameters irrespective of their type/category of the sampling
location. The NO: levels is exceeding in only one location, which is under commercial
category, out of the 11 locations monitored. The CO levels are exceeding in 2 out of 10
locations, for which data is available and both of these locations are under industrial
category.

4.4.13.1 Ambient Air Quality in and around Package 4 area

Assessment of the ambient air quality monitoring was carried out at 9 locations during March
to July 2016. The monitoring covered 2 commercial areas, 1 commercial cum/residential
area, 4 sensitive areas, and 2 residential areas.

The ambient air quality monitoring during March 2016 was carried out by independent
environmental monitoring laboratories namely Bhagavathi Ana Labs Private Limited, a
Bureau Veritas Group Company and M/s TEAM LABS, both are accredited by NABL and
MoEF & CC. Bi-weekly samples were collected from each location, based on 24 hour
duration per sample. The test reports furnished by these accredited agencies along with their
credentials are given in Annexure 2 . The summary of the ambient air quality monitoring
results is given in Table 4.7.

Table 4.7: Ambient Air Quality Monitoring Data, March-July 2016

Station Typel PM1o PM s SO, NO; (6{0)
S.No. Name & Catedor
Code gory | Il | ] | ] | Il | Il
1 Dabagardens Sensitive 127 | 132 | 40 45 | 155 | 128 | 199 | 158 | 1.2 1.1
2 Velampeta Commercial | 102 98 33 31 14 122 | 186 | 174 | 1.0 1.2
3 Old Post Office Sensitive 140 | 125 | 55 47 | 198 | 179 | 18.2 | 194 | 1.3 1.3
4 Dwarkanagar Commercial | 110 | 105 | 38 32 7.8 88 | 276 | 289 | 14 15
5 Maddilapalem Residential 102 | 105 | 27 32 7 6.5 122 | 128 | 11 11
6 Siripuram Res/Comm 115 | 120 | 41 40 | 254 | 234 | 31.3 | 354 | 0.81 | 0.93
7 Sivaji Palem Residential 122 | 117 | 44 38 | 271 | 243 | 345 | 356 | 0.85 | 0.89
8 Pedawaltair Commercial | 130 | 122 | 35 41 | 269 | 274 | 37.3 | 369 | 0.86 | 0.82
Sensitive &
9 MVP Sector 7 : 110 | 114 | 32 38 | 256 | 239 | 335 | 348 | 0.84 | 0.84
Commercial
National Ambient Air Quality Standards, CPCB, 2009
Time weighted average -

10 Annual 60 40 50 40 2

(except for CO & Oz-ghours)

Time weighted average - 24
11 hours 100 60 80 80 4

(except for CO & Oz - 1 hour)

Source: Environmental Monitoring During EIA Studies, March-July 2016,
Note: All values are in ug/mé except CO which is in mg/m?® (1 mg/m®=1000 ug/mq) & | & Il indicate biweekly samples

The ambient air quality monitored during March-July, 2016 indicate that PMio levels exceed
the NAAQS at all nine locations. The PM.s levels and other monitored parameters like SO,
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NO., CO during the same period are within the respective permissible limits as prescribed in
National Ambient Air Quality Standards.

4.4.14 Ambient Noise Levels in Visakhapatnam

Andhra Pradesh Pollution Control Board has established Real Time Noise Monitoring
Stations (RTNMS) at 2 locations in Visakhapatham. Details of the ambient noise levels for
year 2014-15 (annual averages) recorded at these locations are given in Table 4.8.

Table 4.8: Annual Average Values of Ambient
Noise Levels at Visakhapatnam & Suburbs

(2014-15)
: Day | Night
S.No. Stations Category Time | Time
1 Zoo Park Sensitive 68 65
Andhra
2 University, | Residential | 75 67
Siripuram

Ambient Air Quality Standards for Noise, CPCB

1 Industrial 75 70
2 Commercial 65 55
3 Residential 55 45
4 Sensitive 50 40

Values are expressed in dB (A). Day time: 6.00
Note: am to 10.00 pm. Night Time: 10.00 pm to 06.00
am.
Source: Annual Report - 2014-15, APPCB

As per the available ambient noise level data for year 2014-15, the annual average ambient
noise levels at both monitored locations exceed during day time as well as night time, one of
these locations being the zoo, which is quite away from the urban settings.

As per other secondary data available in the public domain and noise level monitoring
carried out by independent scholars/researchers within Visakhapatnam city indicate,
generally noise levels exceed the permissible limits for both day and night times at all
monitored locations barring a very few. The monitored locations include sensitive receptors
like hospital (RCD hospital), residential area (Lawson's Bay Colony), city roads with
vehicular traffic (Jagadamba junction, Andhra Pradesh State Road Transport Corporation
Complex junction and Seethammadhara junctions), sea side and coastal stretch (Santhi
Ashram) and industrial zone (sea port area).

The ambient noise level monitored at RCD hospital was more than 10 dBA above the
permissible limits at any time. The ambient noise level at Santhi Ashram was 3 dBA less at
night time and 2 dBA less at day time, when compared to ambient air quality noise standards
for silent zone. The ambient noise levels at busy roads and junctions were in the range of
between 80+dBA, among which 75% values were found in the range of 110 +dBA, clearly
beyond permissible ambient noise levels.

In summary, ambient noise levels across Visakhapatnam city, particularly the commercial
areas, roads and junctions well as industrial zones exceed the permissible levels, compared
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to coastal stretches, which still have relatively low ambient noise levels due to large expanse
and quick dissipation.

4.4.14.1 Ambient Noise Level in Package 4 area

Out of the two real time noise monitoring stations of APPCB, the monitoring station at zoo
(which is a sensitive area) lie within the boundary of the Package 4 area and the recorded
noise levels were found to be exceeding the ambient noise levels. Apart from this, the
ambient noise level monitoring was carried out through accredited agencies at 9 locations
during March-July 2016. The summary of the ambient noise levels at these 9 monitored
locations in and around Package 4 area is given in Table 4.9.

The test reports furnished by accredited monitoring agencies along with their credentials are
given in Annexure 2 .

Table 4.9: Ambient Noise Levels Monitoring Data within
Package 4 Area, March-July 2016

S.No. Stations Category T[i)r?])é l_\ll_:gqh;
1 Dabagardens Sensitive 67.4 55.1
2 Velampeta Commercial 63.1 53.7
3 Ogﬁi?t Sensitive 69.7 56
4 Dwarkanagar Commercial 66.8 56.8
5 Maddilapalem Residential 64.1 54.3
6 Siripuram Res/Commercial 62.5 49.8
7 Sivaji Palem Residential 58.2 47.6
8 Pedawaltair Commercial 66.5 46.5
9 | MVP Sector 7 ggr?fn'qtg’rié‘l 60.2 44.8

Ambient Air Quality Standards for Noise, CPCB

1 Industrial 75 70
2 Commercial 65 55
3 Residential 55 45
4 Sensitive 50 40

Note: Valueg are (_axpressed in Leq dB (A). Day time: 6.00 am to 10.00

pm. Night Time: 10.00 pm to 06.00 am.
Source: | Environmental Monitoring During EIA Studies, March-July 2016

The day time ambient noise levels at 2 (one commercial and one residential cum commercial
area) out of 9 locations exceed the permissible limits. Whereas the night time ambient noise
levels exceed the limits at 4 (2 commercial, 1 residential/commercial area and 1
sensitive/commercial area) out of 9 locations.
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4.4.15 National Parks, Wild Life Sanctuaries and Important Bird Areas

Andhra Pradesh has 6 national parks and 21 wildlife sanctuaries, out of which only one i.e.
Kambalakonda Wildlife Sanctuary is in Vishakhapatnam.

Kambalakonda Wildlife Sanctuary (KWS) is on the northern side of Visakhapatnam city
along NH-5, geographically spread over an area of 70.70 sgkm between northern region of
Visakhapatnam and southern region of Vizianagaram districts in Andhra Pradesh. The KWS
is dry evergreen forest mixed with scrub and meadows and the terrain is hilly with steep
slopes. The KWS has a high floral diversity and includes Tectona grandis, Catunaregam
spinosa, Grewiatili aefolia and Abruspre catorius among others.

The Forest Department, Government of Andhra Pradesh has carved out an area of 0.8 sq
km for community based eco-tourism activities within the sanctuary and it is popularly known
as Kambalakonda Eco Tourism Park. Across NH-5 and opposite to eco-tourism park is the
Indira Gandhi Zoological Park, another most popular and tourist attraction place within
Visakhapatnam. The zoo has enclosures for nearly 80 species of primates, carnivores,
lesser carnivores, small mammals, reptiles and birds aviaries.

Indira Gandhi Zoological Park and some part of Kambalakonda Wildlife Sanctuary lies within
the boundary of Package 4 area, whereas, Ecotourism Park is located at an aerial distance
of more than 1 km away from the outer edge of Package 4 area of REN/UG cable project.
(Figure 4.10).

Visakhapatnam including its suburbs is not known to have designated Important Bird Areas,
although Andhra Pradesh has 13 such designated Important Bird Areas.

4.4.16 Olive Ridley Turtle Nesting Sites

The coastline along Visakhapatham between R K beach and Bheemili is known to have
sporadic nesting sites for Olive Ridley turtles (Lepidochelys olivacea), which are protected
under Schedule | of Wildlife Protection Act and listed as vulnerable in IUCN list, which
include the nesting sites at Rushikonda and Jodugullapalem lying within the Package 4
area, where VSPCA has an ex-situ hatchery facility, due to excessive beach front activities
on like tourism, heavy lighting, pollution and predators such as crows, eagles, jackals and
beach dogs. Cable routes under REN/UG project are limited to already existing city roads
through fully developed areas and do not extend into coastal sands (beach areas) and
therefore, underground cable laying works under this project will not cause any impacts on
any of these areas. The Package 4 area under REN/ UG cable project and the known turtle
nesting sites along Visakhapatnam coastline is shown in Figure 4.11 .

Visakha Society for the Protection and Care of Animals (VSPCA), an animal welfare
organization based in Visakhapatnam has deployed a beach surveillance team, designated
as Sea Turtle Protection Force (STPF) for protection of mother turtles and their eggs during
nesting activities, spread between January and March month (breeding season). The turtle
conservation efforts of VSPCA during the year 2014-15 are given in Table 4.10.

As per the information available in the public domain, VSPCA’s STPF is an eleven-member
team, comprising trained local fishermen and volunteers who are tasked to comb the
beaches night and day on patrol, to protect the turtle rookeries from predators, poachers
and generally careless beachgoers. The STPF protects not only the turtle eggs and the
hatchlings, but also the mother turtles that come to nest.
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The entire coastline between Visakhapatnam to Bheemili, has been assigned with STPF
members (two per every 4 Km stretch), who mark the eggs and monitor their progress on a
regular basis. Further, the team also involved in rescue and facilitate safe release of the
turtles as soon as they are hatched, guiding the weaker ones to the ocean; knowing well
that we are ensuring that the females among these hatchlings would return 15 years later
by virtue of their inherent “nesting site fidelity” which means that adult turtles always, go
back to nest where they were hatched.

VSPCA has an ex-situ facility at locations like RK beach and Jodugullapalem also and an
in-situ facility at locations like Rushikonda and Bheemili, as these areas are not yet
exposed to excessive beach front activities like Visakhapatnam.

Table 4.10: Turtle Nesting and Conservation along Vishakhapatnam Coastline- 2015

Location of Area along Eggs Undeveloped Dead Hatchlings

S, Nesting sites coastline received Eggs Hatchlings Released

R.K.Beach
1 Area covered — 123 15,016 1,101 730 13,105
Coastal Battery to

VUDA Park

Jodigullupalem
Area covered —
2 VUDA Park to 197 23,777 2,113 1,274 20,390
Rushikonda upto
Bheemli

Total 320 38,793 3,294 2,004 33,495

Source: VSPCA Sea Turtle Report, 2014-15. Complete report can be accessed at www.vspca.org

Page | 50



/~"\, Gudiova
Kanamam ) .\
] '| PR
: o N,
! I p S RS
i ‘.
Mudepaka e ,.-w..j !
00/ L -
ontya 7 i
s \
/ J
>, .' ’ Kapul uppada
\. v '
..... ~.} /
."', 4
' £~ i
J . i R
/ '\,. |
.I. 1\ Martkavalasa
O,. o
2 - Kommad :
Sowbhagya 1 ) )
Rayapuram ‘. ! 3
s \\’..-,. F
n" - ﬂ‘
Putagalipalem [‘ 8"“"?"“]""
g 7 :
! KAMBALAKONDA i o
- WILDLIFE SANCTUARY e, /"“ P o gl R
] . 4
Puruiho tham ! Fushihonda
Puram ]
i
i
/
| et {
..... - . . . w0 % Animal Rescue Centre
B ~ X e P e e——
i 3 3 f 2
"N S Y \/
- S &
o Yoy S £ >
Vepagunta p—_ i N 2 \y \x ad
_ TN, T, - e Eco Tourism Park
Simhachalam “w, Sundar R A {
(g L T, ~ -
~~.. . )  —
I REN-UG CP - PACKAGE IV
GOpN At T % Seethammadhara o !

Figure 4.10: Kambalakonda Wild Life Sanctuary, Ecotourism Park & Zoological Park in V isakhapatnam

Page | 51



; Y Villa
) > W, oge 9e S

Rell bl ] Vellanki -
Kanamam "““Gum lova §
] \ o= ’ 4
i, / 4 | Bheemili
Mudapaka -~ \ & —
Sontyadi ™ : & »
ty'l.“ !' “v 0.3"
7 \
o f ,-"/’ Kapuluppada
I" .. \;' g .,.. Y
A T4 7
- . 4 o0 )
/ s’ 08
’.-’ ‘-i U Martkavalasa
Sowbh.p’gya 3 Komm adi f‘
o thi Rayapgram § '
;
Pulagalipalem /4
! KAMBALAKONDA
! WILDLIFE SANCTUARY
Purushotham '
Puram !
!
/
W s
balle Lo,
~.
h‘v '\,_‘ v
o ROSY L W o
4 9
7 Simhachalam Pore
£
Jodugulla Palem
Gopalapg;mm:,_\ ! s
v 4 T : Seethamm adhara
i e, T P
o L R REN-UG CP - PACKAGE IV
4 2 ) ‘D'ﬁagrakrt
Ve Visakhapatnam
Alrpont port Ro-’ﬂ

Figure 4.11: Location of Turtle Nesting Sites along coastline of Visakhapatnam

Page | 52



4.4.17 Archaeological Monuments and Excavation Sites

The Package 4 area of the REN/UG cable project does not have any ancient monuments
and/or archaeological site(s), protected under the Ancient Monuments and Archaeological
Sites and Remains (Amendment and Validation) Act, 2010 or by the Department of
Archaeology and Museums, Government of Andhra Pradesh.

4.4.18 Heritage Resources

The Package 4 area has none of the heritage structures within the Package 4 area
boundary.

4.4.19 Flora & Fauna

The environmental screening of the operational area across all 4 substations areas in
Package 4 area has indicated the trees and other road side infrastructure/utilities are
generally within 0.45 metre from the foot path/road edge. Therefore, cable routes will be
aligned beyond this 0.45 m from footpath/road edge to avoid trees (irrespective of size) and
no tree will be felled for this project.

Although, underground cables will be aligned to avoid trees (of all types and sizes), an
enumeration of trees, within the 2.5m wide operational area has indicated that there are 71
trees. The substation area wise tree enumeration data is given in Table 4.11.

Table 4.11: Enumeration of Trees within 2.5 m wide Operational Area of Package 4 Area

S.No. Sub Station Area DBH <0.3m | DBH: 0.03m - 0.45m | DBH > 0.45m | Total
1 Adibatlanagar 1 0 1 2
2 Rushikonda 0 4 5 9
3 VIMS 5 5 1 11
4 Yendada 6 14 29 49
Total 12 23 36 71

Source: Field enumeration survey, June-July, 2016; DBH: Diameter at Breast Height

As the underground cables will be laid along existing city roads and does not traverse
through forest/plantation areas or stretches with green cover, collection of information on
fauna was not considered warranted.

4.4.20 Sensitive Receptors

The 78.20 km long underground cables, spread across 4 substations areas in Package 4
area has several sensitive receptors along the cable routes. Some receptors are on the
same side of the road along which cable routes are aligned while some are on the other or
opposite side of the road. The sensitive receptors include educational institutions, hospitals,
religious places, function halls among others.

During the environmental screening and baseline surveys, an enumeration of all such
sensitive receptors was carried out. The Package 4 area sensitive receptors as given in
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Table 4.12 and all of these are well encased within their respective property boundaries and
away from cable routes. During cable laying operations, some of these might get exposed to
inconvenience in terms of constricted traffic movement, dust and noise levels, if not

managed.

Table 4.12: List of Sensitive Receptors & Other Structures along Cable Route Corridor

. Educational Public Utility . .
*
Hospitals Institutions Buildings** Substation wise Total
On On On
S.No Category of Or:()s:(;ne o %gite same o ((D)gite same o ?)gite On same | opposite
: Receptors . ppos road ppos road ppos road side road
side of road side side of road side side of road side of cable side of
cable of cable cable of cable cable of cable route cable
route route route route
route route route
1 Adibatlanagar - 1 10 8 8 3 18 12
2 Rushikonda - - 1 2 - 1 1 3
3 VIMS - 1 14 5 17 4 31 10
4 Yendada - - 11 11 4 4 15 15
Total - 2 36 26 29 12 65 40

*includes Govt. hospitals, private hospitals, clinics/diagnostic centres/pathologies/blood banks etc
“includes parks, function hall, clubs etc

Source: Environmental Screening Survey, June-July, 2016

4.4.21 Over Ground Pre-Existing Infrastructure within Operational Area

The 2.5 metre wide operational area/corridor of impact within Package 4 area has pre-
existing over ground infrastructure like telecom poles, electricity distribution poles, street light
poles among others. Table 4.13 present the summary of all such over ground pre-existing
infrastructure enumerated during screening surveys. The corridor of impact/operational
areas and cable routes will be aligned so as to avoid any such over ground pre-existing
utility infrastructure (Ref sub section 4.2).

Package 4 Area

Table 4.13: Enumeration of Poles along Cable Route Corridor under

Poles

S.No. Sub Station Area (All Types & Sizes)
1 Adibatlanagar 19
2 Rushikonda 11
3 VIMS 16
4 Yendada 53
Total 99

Source: Environmental Screening Survey, June-July, 2016
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4.4.22 Underground Pre-Existing Infrastructure within Operational Area

The pre-existing underground infrastructure along the roads, in which cable routes have
been aligned, were considered (manhole chambers as an indicator) during environmental
screening surveys and are shown in strip plans of respective substation wise maps in
Annexure Il of Environmental Screening Report (Volume 1). This apart, information about any
other underground infrastructure like water supply pipes, sanitary and drainage pipes laid
across the corridor of impact /operational area could not be captured since, no physical
evidence or marking is available/visible at road surface level. Interactions with GVMC
officials at respective ward levels indicated it is nearly impossible for them to provide street
/road wise information on such existing underground utilities, particularly relating to water,
sanitary/drainage connections to individual buildings either in commercial or in residential
areas.

4.4.23 Ramps/Steps/Other Structures within Operational Area

The underground cable routes under Package 4 area can be aligned to avoid pre-existing
over ground structures like poles & trees (of all types & sizes). However, cable trench
excavation within the operational area will require part dismantling/demolition of ramps,
steps and other minor extensions of shops/kiosks of street vendors. Most of these are illegal
and have been extended on to roads over the years. Enumeration of all such structures,
which are likely to be damaged during cable trench excavation, is given in Table 4.14. As
part of the REN/UG cable project, these structures will be restored to its previous state, after
completion of cable laying and prior to road restoration works.

1 | VIMS 175 175 2698.72 | 10 10 33.07 2731.79 19 17.88
2 | Adibatlanagar 109 109 1491.23 | 34 34 155.17 | 1646.39 27 104.4
3 Rushikonda 88 88 1014.77 | 45 45 59.49 1074.26 26 142.92
4 | Yendada 604 | 604 7461.31 | 102 102 | 282.36 | 7743.67 84 431.28
Total 976 | 976 | 12666.03 | 191 | 191 | 530.09 | 13196.12 156 696

Source: Socio-Economic Survey, June— July, 2016

Note: * Indicate other structures like base of hand pump, water tank, part of small walls of extended shops, signboards,
boundary walls of public utilities etc.
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CHAPTER 5
ENVIRONMENTAL IMPACT S AND MITIGATION MEASURES

5.1. GENERAL

This section summarizes the impacts and mitigation measures due to implementation of the
REN/UG cable project within Package 4 area.

5.2. IMPACTS AND MITIGATION MEASURES DUE TO PROJECT LOCA TION
5.2.1. Impacts on Land use

The Package 4 of REN/UG cable project, with a cumulative length of 77.20 kms (74.80 kms
of cable trench and 2.40 kms of RCC duct) will be laid along the existing roads within the
municipal limits of Visakhapatnam city. The city roads are largely bitumen paved and cement
concrete roads particularly in narrow lanes and by-lanes and sporadic stretches of even
kutcha roads at some locations. The Package 4 of REN/UG cable project is scheduled for
completion between March 2017 and August 2018. Once the cable laying operations are
completed, the roads will be restored to its previous condition. The work camp sites, store
yards and hot mix plant areas will also be restored to its previous state after demobilisation.
The REN/UG cable project does not involve any land acquisition or diversion of land for
permanent change in land use. Thus, there will not be any long term impact or change in the
land use as a consequence of this project.

5.2.2. Impacts on Surface Water Resources

The REN/UG cable project (Package 4) will require water during initial site preparation and
cable trench excavation apart from consolidation/compaction of soil during back filling
operations of cable trenches, apart from dust suppression measures at different stages of
the project implementation. Provision of onsite sanitation facility through mobile toilets for
workforce will also require water.

No fresh surface water sources will be used for meeting the water requirements of the
project. Thus, there will be no impact on surface water resources of the area as a
consequence of this project implementation.

5.2.3. Impacts on Ground Water Resources

The water requirements of the REN/UG cable project (Package 4) is intended to be met
through ground water resources (existing tube wells). Visakhapatnam urban area is
categorized under safe category for ground water extraction as per assessment carried out
by CGWB (ref Chapter 4.4.12- Baseline Environment Profile).

The total water requirement of REN/UG cable project for Package 4 area is estimated at
4.60 kId, which includes both operational and onsite sanitation requirements. This is an
insignificant quantity (equals daily water requirement of 7 households with 5 persons per
household as per national standards) and very minimal as compared to the presently
available ground water resources within Visakhapatnam. The total water requirement of the
entire package as well as water requirement for every 500 metres long cable laying segment
is given in Tables 5.1 and 5.2.
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Table 5.1 Total Water Requirement for REN/UG Cable Project -Package 4
Total Water
T-rrgrg?:lh Total Duration R(gqgloroeg
S Sub-Station Lenath for Cable Laying litre/500m Average Water
No. Area/Zone (ir% (in working length required/Day
Kms) CEDS) Cable
Trench
1 Adibatlanagar 21.50 400 258000 645
2 Rushikonda 22.89 400 274644 687
3 Yendada 15.97 400 191592 479
4 VIMS 14.45 400 173376 433
6 SUB TOTAL 74.80 897612 2244
7 RCC Ducts 2.40 300 28800 96
8 Total 926412 2340
Add Contingency 10% 92641 234
Total Water Reqwrement for Cable Laying 1019053 2574
operations under Package 4 Area
Water Requirements for onsite sanitation and drinking

water facility at 4 operational area @ 15 litres/person/day 1800

for 120 workforce

Total Water Requirements for Operations, Onsi  te sanitation
and drinking water facility with 5% contingencies and 4593

rounded off to

Note: Total Water Requirement is for Total Project Period of 18 months

Table 5.2: Water Requirements for Laying of 500m Length

of Under Ground Cable

Total
S.No. Activiti es Water Requirement Quantity
(in litres)
1 Initial Site Clean up 0.5 litre/sgm X 2.5m wide operational 625
area X 500m
. 1 litre/sgm X 1.0m trench width X
2 Trench Excavation (asphalt layer) 500m X 2 times 1000
. . 1 litre/sgm X 1.0m trench width X
3 Trench Excavation (WBM/Soil Layer) 500m X 3 times 1500
. . . 1.5 litre/sgm X 1.0m trench width X
4 Consolidated & Backfilling Operations 500m X 2 times 1500
5 Wetting of Net Cloth Covered over Tipper 50 litreftruck X 25 trucks/day 1250
Trucks
Rounded off to 6000

The REN/UG cable project does not involve any operations, which lead to generation of
effluents/emissions that may directly or indirectly impact either surface and/or ground water
resources. All other off-site operational areas under REN/UG cable project like store yards,
work camp sites, which are likely to have potential for pollution, if any will be provided with
provisions to avoid soil, surface water and/or and ground water contamination. Thus,
REN/UG cable project will not impact ground water sources.
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5.2.4. Impacts on Soil and Geology

The underground cables under this project will be laid along the existing bitumen and/or
cement concrete roads, within the municipal limits of Visakhapatham city. The maximum
depth of cable trenches will be 1.25 metres from existing road level. The roads will be
restored to its previous state after cable laying operations. No top soil will be disturbed or
any virgin areas will be opened up for cable laying operations. The work campsites and
other off site areas also will be restored to its previous state. Debris generated during laying
underground cables will be collected and disposed in environmental sound manner.
Therefore, the REN/UG cable project will not cause any impacts on soil and/or geology of
the area.

5.2.5. Impacts on Flora and Fauna

The operational area, within which underground cables will be laid under this project, will be
limited to a 2.5 metres wide corridor along the footpath and/or road edge (Chapter 4.1 for
details on operational area/corridor of impact). The environmental screening has indicated
most of the pre-existing road side infrastructure/utilities including road side trees are within
maximum of 0.45 metre from the foot path or road edge. Therefore, cable routes within the
operational area will be aligned beyond this 0.45 m from footpath/road edge to avoid trees
(irrespective of size) and no tree will be felled for this project.

The tree enumeration survey during environmental screening has indicated that 77.20 km
long cable route corridor under Package 4 area has 71 trees of different sizes (ref Chapter
4.4.19 - Baseline Environment Profile). At stretches, where fully grown trees exist,
mechanical excavation will be avoided and trenches will be excavated through manual
means. Even lopping of trees to facilitate movement of mechanical excavators along cable
trenches will be avoided and manual excavation will be resorted at such specific
stretches/locations. During trench excavation, utmost care will be taken to avoid damage to
the root zone of trees, irrespective of its size. Thus, REN/UG cable project will have no
impact on flora of the region.

As the REN/UG project is limited to existing city roads and does not traverse through
forest/plantation areas or stretches with green cover, impacts on fauna is not anticipated.

5.2.6. Impacts on Weather and Climate

The REN/UG cable project will not cause any impact on weather and climate. Also, the
project does not involve large scale construction activities like area development or industrial
or other infrastructure development projects, which can induce some impacts on the local
climate.

5.2.7. Impacts on Ancient Monuments/Archaeological Sites

The Package 4 area of the REN/UG cable project does not have any ancient monuments
and/or archaeological site(s), protected under the Ancient Monuments and Archaeological
Sites and Remains (Amendment and Validation) Act, 2010 or by the Department of
Archaeology and Museums, Government of Andhra Pradesh.

Thus, there will no impacts on ancient monuments and archaeological sites due to the
REN/UG cable project.

5.2.8. Impacts on Heritage Structures

The Package 4 area has no heritage structures within its boundary (ref Chapter 4.4.18 —
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Baseline Environment Profile). Therefore, cable laying along the road will not impact
heritage structures.

5.2.9. Impacts on Ecologically Sensitive Areas

The package 4 area skirts along NH 5, which incidentally also serves as the boundary of
Kambalakonda wild life sanctuary whereas the Indira Gandhi Zoological Park is within the
Package 4 area. The laying of underground cables under package 4 will however be
confined to the existing city roads and will not ingress/extend into Indira Gandhi Zoological
Park or into Kambalakonda wild life sanctuary in any way. Apart from this, there is no
ecologically-sensitive, wetland, protected areas and important bird areas (IBA), within
Package 4 area of the REN/UG cable project. The coastline between Visakhapatnam and
Bheemili has sporadic nesting sites of Olive Ridley turtles (Lepidochelys olivacea), which are
along sandy areas of coastline (along beach areas), which include the nesting sites at
Rushikonda and Jodugullapalem, where VSPCA has an ex-situ and in-situ hatchery facility,
due to excessive beach front activities on like tourism, heavy lighting, pollution and
predators such as crows, eagles, jackals and beach dogs. Cable routes under REN/UG
project are limited to already existing city roads through fully developed areas and do not
extend into coastal sands (beach areas) and therefore, underground cable laying works
under this project will not cause any impacts on any of these areas.

5.3. Hazard Risk and Vulnerability

The REN/UG cable project is spread across Visakhapatnam city, which is under a low risk
seismic zone (Zone Il). Further, project in itself does not involve any super structures, which
warrant earthquake resistant designs.

Historical data indicates September and October months are the most probable months for
occurrence of depressions, cyclones and severe cyclonic storms in Visakhapatnam (Ref
Chapter 4.4.8 Baseline Environment Profile for details). Therefore, cable laying operations
could get stalled for brief periods, in the event of any occurrence of cyclones/inclement
weather conditions during the implementation phase.

On the contrary, the REN/UG cable project is being implemented in order to have a resilient
underground electrical network, to counter damages, during and after cyclones and other
such natural calamities along coastline of Visakhapatnam.

5.4. Beneficial Impacts of REN/UG Cable Project

The most notable and anticipated benefits of REN/UG cable project to Visakhapatham City
and its residents are hereunder

e REN/UG cable network is safer to public lives and property, particularly of people
belonging to lower economic strata of society during calamities/disasters/thunders
/llightening instances

e Areas covered under Package 4 of REN/UG cable project is expected to practically
remain unaffected in future from power disruptions and associated implications during
or after cyclone/high winds or natural calamities/inclement weather conditions, hence
resilient to natural disasters, the main project development objective of REN/UG cable
project component under APDRP

e Resilient underground electrical cable network will help to retain/restore water,
sewerage and sanitation services across city during or after calamities/cyclones
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Resilient underground electrical cable network will help state administration to restore
other damaged infrastructure during natural calamities with least down time.

Conserve state’s resources in re-construction of damaged electrical network during
every calamity. During Hudhud, 2014, the state government had incurred nearly INR
500 Crores for restoration of damaged power distribution system in Visakhapatnam
alone.

Visakhapatnam being the largest city and financial hub or commercial capital in the
newly formed Andhra Pradesh, stands vulnerable to natural calamities, will essentially
need such resilient electrical distribution network, thus aid in State’s economic growth
and enable to become attractive and destination to investors

Will help in improving aesthetics of the city through conversion of all over ground power
distribution network into resilient underground infrastructure. All overhead power
distribution infrastructure will be dismantled, after commissioning of the REN/UG cable
project.

Visakhapatnam has already been selected for developing as one of the SMART cities
by Government of India (Gol) under its SMART CITIES MISSION. The REN/UG cable
project is another step forward in developing Visakhapatnam into a definite SMART
CITY, an ambitious program of both GoAP as well as Gol.

The present REN/UG cable project will concurrently enable to up-rate distribution
network to future demands by at least 10 years by installing the XLPE cables, which are
far superior than the conventional overhead conductors, thus will avoid upgrading/up-
rating of existing OH network

Trefoil configuration of underground cables in REN/UG cable project will enable to
improve current distribution, reduce sheath losses, minimize magnetic field around
conductor and reduce heat-up of cables, all of which will further improve efficiency of
underground cable network

Underground cables do not require any dedicated corridor to be kept permanently clear
as in case of an overhead line for safety, maintenance and repair

Underground cables will vacate space over ground, which improves aesthetics, higher
public acceptance, convey environmental benefits and as well spurt an increase in
property values. Thus, underground cables have a potential to induce knock-on effect” -
that all other local communities might want “their” network put underground.

Underground cables do not create obstacles over ground like in case of over head
lines. Also, underground cables pose no hazard to avifauna and low flying aircraft

Underground cables are not affected by momentary interruptions, occurring from
lightning, crow faults and falling of tree branches on overhead lines, which de-energize
and then re-energize the circuit moment later, a most common feature in over head
lines

Typically, outrages in underground cable network are about half of their equivalent
overhead networks. Also, operating and maintenance costs are estimated to be around
one tenth of the cost of overhead network. Thus, advantage of underground network is
of fewer interruptions and lower maintenance costs.
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¢ Underground cables will have no pilferage, whereas overhead cables have scope for
pilferage/power thefts, which can lead to safety hazards and accidents at times

5.5.

IMPACTS AND MITIGATION MEASURES DURING CONSTRUCTION STAGE

The cable laying activities under Package 4 of REN/UG project comprise sequential
activities like initial site preparation, onsite cable route demarcation, trench excavation, cable
pullout and lowering, cable jointing, backfilling of trenches, construction of cable joint
inspection chambers, road restoration works and finally site cleanup operations. Each of
these activities will be normally completed within 2-3 days and therefore the impacts for very
limited duration and transitory. A typical work completion time for laying of underground
cable in a 500 metres long segment is given in Table 5.3.

Table 5.3: Work Completion Time UG Cable Laying in a 500 metre long Segment

No. of Days Required for

Work Completion
S.No. Activities Cable Cable Trench Relevant Construction/Machinery
Trench (Type 3 & 4)
(Type 1 & 2) yp
Site Preparation & ;Iilpsi(teer Jggﬁj for tranF;c(;rtgti_on of
1 Excavation of 4 3 p materials/debris
Road/Pavement . . -
Cold milling machines or mini
excavators fitted with attachments
for road/pavement cutting/breaking
Excavators, for loading the
5 Excavation of Earth & 3 3 excavated materials on to tipper
WBM Layers trucks to transport it to central work
campsite or to disposal location per
requirement
Mini excavator fitted with
3 Cable Laying (Pullout 4 3 attachments for cable pull out, as
& Lowering) required
Rotating transit mixers fitted with
hoses for delivery of fine sand into
cable trench
Refilling of Sand &
4 Laying of Concrete 2 2 Cement Concrete slabs are laid
Slabs manually in cable trench but
brought to site by trucks and
unloaded & stacked manually
alongside of cable trench
Rotating transit mixers fitted with
hoses for delivery of WMM into
Backfilling of cable trenches in un-segregated
5 3 2
Trenches form
Vibratory compactors cum rollers,
suitable for working in cable
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Table 5.3: Work Completion Time UG Cable Laying in a 500 metre long Segment

No. of Days Required for

Work Completion
S.No. Activities Cable Relevant Construction/Machinery
Cable Trench
Trench (Type 3 & 4)
(Type 1 & 2) yp
trenches (1.0 m wide)
Tipper trucks for transportation of
asphalt materials to operational
area and also removal of all
debris/waste materials
6 Road Restoration 5 3
works & Site Clean up e Pavers for laying of Bituminous

Concrete

e Rollers for
Bituminous concrete layers

compacting the

Total Time Required
7 for Cable Laying 21 16

(500m segment) approved disposal location

stacking area, prior to disposal

e Tipper trucks for transportation of
all debris & waste materials to

Time Required for
Construction of Cable o
Joint Inspection

Chamber, concurrent 21 21
to UG cable laying
operations

RCC. joint inspection chambers

Rotating transit mixers for pouring
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Moreover, all these activities will be confined to 2.5 metres wide barricaded operational area,
which would keep shifting ahead in 500 metres long segments as the work progress. As per
the project implementation schedule, only one such operational areas of 500 metres long
segment will be opened up per substation area at any given point of time. All works, except
laying of bituminous layers to allow for natural compaction is to be MANDATORILY
completed in the previous segment, prior to opening up of next operational area segment.
The laying of the bituminous layer is to be subsequently taken up immediately after the
natural compaction, expected to take place within 3-4 weeks or as determined based on site
conditions. The entire 77.20 km length of cable laying in Package 4 area of REN/UG cable
project is scheduled to be completed in 18 months of time (March 2017 and August 2018).

Other than this, REN/UG cable project will require store yards at 3 locations across city, to
cater for all 4 substation areas, which is primarily intended to store cable coils and other
inventory required for cable laying operations. Such store yards will enable to avoid on-site
storage along cable routes (to extent possible) and thereby avoid inconvenience/disruptions
to pedestrian as well as vehicular traffic. The project will also require one work camp site for
establishing macadam mix plant and bitumen mix plant for road restoration works. The
impacts and mitigation measures, for each of the sequential cable laying activities are given
hereunder.
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5.5.1 Site Clearance and Preparation

The site clearance and preparation activities along each of the 500 metres long operational
area segment will comprise the following:

Onsite marking of the cable routes as per cable alignment plan in the respective
substation area

Erect barricades on either side of the 2.5 metres wide operational area

Clearing of barricaded area, for any unwarranted/waste materials, to ensure entire
barricaded operational area is available for cable laying operations

Provision of intermediate access, wherever required access across barricaded area for
adjacent building occupants as per requirements

5.5.1.1 Impacts

The impacts of site clearance and preparation of operational area will be as hereunder:

Site clearance operations may cause a marginal increase in dust levels, although for a
very limited time in and around barricaded operations area

Access to buildings across barricaded operational area will be constricted
Pedestrian traffic across and along barricaded area will get constricted

Road side parking (both authorised and unauthorised) will get constricted as a result of
barricading of operational areas in 500 metres long segments

Vehicular traffic along the road will also get constricted as a result of reduced width of
carriageway due to barricading

Road side storm water drainage along 500 metres long segment might get slightly
affected, since some drainage chutes might get blocked under barricaded operational
area

Seepage and water logging of cable trenches may occur affecting the cable laying
operations

5.5.1.2 Mitigation Measures

The mitigation measures required during the site clearance and preparation are:

Cable route, cable trench of 1.0 metre width as well as 2.5 metres wide operational area
is to be preferably demarcated on ground with yellow paint (7.5 cm wide minimum). The
location of cable joint inspection chambers (size 2.0x2.5x2.0 metres deep or as per
requirement) at every 250 metres interval along cable route, also to be marked on
ground with yellow paint,

While, demarcating the cable route and cable trench, shall mandatorily avoid removal
/shifting of any of over ground road side infrastructure like poles (all types and sizes) and
trees (all types and sizes), with exception of ramps, steps which are extending onto road,

Ensure, centreline of 1.0 metres wide cable trench coincide with centreline of 2.5 metres
wide operational area, with 750 mm wide working space availability on both sides of
cable trench (Refer Figure 4.1 under chapter 4.0 — Baseline Environment Profile),

The cable routes and strip plans for entire Package 4 area is provided in Volume | -
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Environmental Screening Report. The cable route plans are also provided in bid/contract
documents of REN/UG cable project

In case, cable routes are along commercial and busy roads, requisite approvals from
traffic police shall be obtained at least 7 days in advance prior to start of site clearance
operations in such stretches. The strip plans provided in Volume | can be used in
planning of any traffic diversions, if required and /or for seeking approvals from traffic
police

The environmental screening has identified 105 sensitive receptors along 74.41 km of
roads in which cable routes are aligned, the receptors include like hospitals,
schools/educational institutions/ function halls etc along cable routes in all seven
substations areas. The locations of all such receptors are provided in strip plans in
Volume 1. Details of information about cable laying operations, scheduled work
completion time in such specific stretches shall be shared with all such
institutions/occupants of buildings at least 7 days in advance, prior to commencement of
works. Their requirements with respect to access or traffic diversions or any other
concerns shall be considered in operations planning and scheduling of work and
adhered to without any lapses on any account

The occupants of other buildings/establishments along operational areas to be
barricaded shall be informed 7 days in advance about cable laying operations, scheduled
work completion time, restriction in access for limited time and their specific
requirements, if any with respect to temporary access and arrangements shall be
discussed and finalised prior to barricading and commencement of trench excavation

Prior to commencement of excavation works, carry out minor repairs to foot paths
(including making good all uneven surfaces along 500 metres cable route segment)
adjacent to barricaded area (wherever applicable) to ensure pedestrian safety as a result
of reduced walkway due to barricading on the road side

All operations shall be restricted to only day hours in residential areas. Only in case of
commercial areas, which are most unlikely to disturb residential pockets, the operations,
can be carried out at night hours with adequate floodlit arrangements and ensure
operations are not a hazard to night traffic

At any given point of time, only 500 metre length operational area shall be opened up for
cable laying operations at a particular location and a maximum 1 such operational area
per substation zone. Prior to moving to next 500 metre segment, all works in the
previous segment shall be completed in all respects, except laying of bituminous layers,
which shall be taken up after achieving a natural compaction within 3-4 weeks. The
worksite shall be completely cleared, prior to opening to traffic

Prior to commencement of excavation operations, permission for road cutting from
GVMC and approvals from traffic police, wherever required shall be obtained in advance.
The telecom department shall be informed about the cable laying operations

Once required permissions from GVMC and traffic police are in place, barricade(s) shall
be placed on either side of the 2.5 metre demarcated operational area. A suggested
typical design for barricade, suitable for city roads is given in Figure 5.1. The barricade
will not only help to significantly limit impacts of cable laying to the operational area but
will also act as a noise barrier. Therefore, the specifications indicated for the barricade
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shall be strictly adhered to (ref Chapter 5.8 for noise attenuation effect of barriers)

Sand/earth filled polypropylene bags (used cement bags) are to be placed along inner
side of both barricades, to prevent seepage and water logging of cable trenches during
rainy days. Seepage and water logging will not only prolong cable laying operations but
will also prolong inconvenience to public and vehicular traffic as a result of barricaded
operational area for extended period

The barricades shall be provided with energy efficient LED strip lighting system (only
towards roadside) as a hazard safety for traffic moving at nights and late nights. The
LED lighting system shall be switched on between sunset and sunrise hours mandatorily,
for the entire duration of cable laying operations in any segment

All work force deployed for cable laying operations shall be provided induction training,
which shall include awareness about safety practices at work places, safe distances to
maintain around moving equipment like excavators etc, health and safety issues with
particular emphasis on public safety and on-site sanitation practices at worksite during
cable laying operations

Every 500 metres segmental operation area shall be stationed with one mobile water
tanker of 6000 litres capacity to meet all operational water requirements. The water
tanker shall be fitted with a pressurized fine spray system and a hose reel of 600 metres
length. Typically, water is required for dust suppression during site preparation,
excavation, consolidation of backfilling layers and wetting of net cloth covered over tipper
trucks, prior to their dispatch from operations site and site clean up after completion of
cable laying

All workforce deployed at site irrespective of level, shall mandatorily wear personnel
protective equipment (PPE) like safety helmets, face masks, ear plugs, protective gear
with reflective jackets and safety shoes

Use of well-maintained and less than 5-year old earth excavators/moving equipment will
enable to limit the noise levels to a large extent

At some locations like busy roads with commercial complexes and particularly near or
ahead of junctions, location specific traffic diversion plans are to be planned and
implemented to ensure smooth passage of traffic and avoid congestion. Same may be
finalised in consultation/approval of traffic police, well in advance of at least 7 days.

Page | 65



TROG

2000

a | NAME & LOGO OF PIU | NAME & LOGO OF PIU | NAME & LOGO OF PIU
;. a. . |
WORK IN PROGRESS
] CABLE PROJECT
I N |
W /Al 0

2500

2500

//////////////\///

2500

ELEVATION OF BARRICADING

1750

230

ISMC 75 IEMC: 75 FRAME
| f’/l_
IZMC TS FRAME
20 GAUGE MS SHEET WELDED TO 206 WS SHEET WELOED T0—.._ |
ISMC FRAME IN PANEL 45 SHOWN ISMG 75 FRAME .y
=
— = BlrrnXBOrar It
=)
125 135 o
[ —isve 20
1
= - 3 20 GAUGE WS SHEET WELDED TO
e ISMG_FRAME AND PAINTED WITH T IROLLED STEEL BEs
WATER PROGF ENMEL PAIN WITH LOGOS
! 2500 ! 550

lllr—‘r'ELI_CIW BACKGROUND WITH
BLACEK DOLOUR STRIFS

1EMC 76 PANEL FRAME FOR BARBICADING

PLAN FOR BARRICADING

SECTION DETAIL OF BARRICADING

Figure 5.1: Typical Design for Barricade for Operational Area

Page | 66



Diversion notice boards, or caution notice boards for both pedestrian as well as vehicular
traffic at all appropriate required locations, both on upstream and downstream both sides
of the barricaded area shall be installed, so that approaching traffic can move with
caution. All boards shall be as per code of practice for road signs IRC: 67-2012

Trained traffic wardens with reflective hand held batons and jackets, helmets and safety
shoes are to be deployed at places, wherever barricaded operation areas are near to
road junctions/intersections in order to ensure smooth movement of traffic.

An on-site crew group, comprising mason, plumber, carpenter/sheet metal fabricator,
with mobile van (MUV type) and all required tools/equipment/materials shall be provided
on full time basis and common to all operational areas to rectify the damages to
underground utilities like water supply pipelines, sewer lines, drainage and/or sanitary
connections or provide temporary access during excavation. The crew shall be provided
with all resources by contractor to restore damaged utilities with least down time. The
same crew group shall be deployed to restore the damaged steps, ramps during trench
excavation works to ensure proper drainage alongside barricaded operational area
during and after rains.

Every 500 metres segment operation area shall be stationed with one mobile toilet (1
seat for men and 1 seat for women with separate entrances) and parked at a suitable
place within a maximum distance of 100 metres from the operational area. The mobile
toilet shall have at least 1000 litres capacity overhead water tank and replenished
regularly. The toilet shall be well maintained and in usable condition at all times. The
bottom tanks shall be emptied on a regular basis.

The workforce shall be instructed to use the mobile toilets, specially provided under the
project and not to use any other public/open places or public toilets.

Each operational area shall have at least two waste collection bins (25 litres capacity
each) installed at entry and exit points for use by workforce. The bins shall be regularly
emptied and kept in clean conditions at all times

Every 500 metres operational area shall be stationed with one drinking water kiosk with
minimum 300 litres capacity, replenished regularly. The kiosk shall be placed at a
suitable place within 100 metres from operational area

The operational area shall display/maintain list of nearby hospitals for attending to any
injury/ fatalities either to workforce and/or to public as a result of cable laying activities.
The site shall also have a first aid kit and field level supervisory staff shall have
undergone first aid training/orientation.

Since the work is being carried out along roads in commercial as well as residential
areas, utmost attention shall be exercised to swiftly complete all operations including
road restoration, prior to opening up the barricaded area for public use with shortest
possible time.

5.5.2 Excavation of Pavement/Asphalt Layers

After the site preparation, first activity at operational area will be excavation of pavement
(asphalt) layers, which can be done either by using cold milling machines and /or the
specially designed accessory fitted to mini-excavators or backhoes of excavators itself,
suited for 2.5m wide operational areas.
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Cold milling machines will have a milling drum with tungsten carbide teeth, which effectively
bite into asphalt pavement to desired pre-determined depth and also ensure the cut as per
cross slope of existing road. The milled materials, passing through 40mm sieve can be
directly loaded onto the tipper trucks prior to transporting it to the central asphalt plant, if
recycling of the materials needs to be carried out for road restoration or transport to a safe
disposal point, if re-cycling of excavated asphalt materials is not desired.

The cold miling machines will leave a clean road cut edge, which is an essential
requirement for the subsequent road restoration stage. Cold milling machines, which can
do the milling operations within limited widths between 1 to 1.5 m and pavement thickness
up to 330 mm, are available in India either for outright purchase or on hire basis.

Alternatively, pavement (asphalt) can be cut using specially designed accessory for road
cut (pavement breaker) fitted onto the mini excavators or even with the back hoe of the
excavators itself. Both of these will generate chunks of pavement material with irregular
sizes, which are to be transported to a central plant for further crushing so that at least 95%
of the materials pass through 40mm sieve, if the material is to be recycled back for road
restoration or transported as it is for safe disposal, if re-cycling is not desired.

5.5.2.1 Impacts

Irrespective of methods deployed, excavation of pavement will generate 11056 cum of
asphalt materials and 816 cum of cement concrete road cut materials from all 4 substations
areas spread across Package 4 area. The summary of excavated asphalt and cement
concrete pavement cut materials is given in Table 5.4.

Table 5.4: Pavement (Asphalt & Cement Concrete) Cut Materials for Package 4 - REN/
UG Cable Project
Excavated Quantities of Bitumen & Cement
Concrete along cable Routes
Sno Trench Configuration (in cu.m)
‘ (Width X Depth in mm)
Bituminous Roads Cement Concrete Roads
1 Type 1: 1000mm X 1250mm 2688 0
2 Type 2: 600m X 1000mm 3403 292
3 Type 3: 600mm X 1000mm 1900 336
4 Type 4: 500 X 850mm 513 0
5 Total (in cu.m) 8504 627
Total Quantity (Add 30%
6 for Voids Volume) 11056 816

Note: * Pavement cut materials are estimated based on 150mm thickness for bituminous roads and
200mm thickness for cement concrete roads for the respective trench lengths and width substation
area wise

The pavement cut materials estimated in Table 5.4, will need to be either recycled/reused to
the extent possible for road restoration works or safely disposed off to avoid adverse impacts
on environment.

Other than this, pavement excavation operations will contribute to dust and noise levels,
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which are to be managed. Since the pavement excavation will largely be restricted to
barricaded operational area, disruptions to local traffic will not be significant, except during
loading of pavement cut materials to tipper trucks.

5.5.2.2 Mitigation Measures
a) Management of excavated pavement materials:

The pavement excavated materials, particularly asphalt contain significant quantities of
bitumen (up to 4%) and stone aggregates (up to 96%), which can be re-deployed (as
recycled asphalt pavement) during the road restoration works under REN/UG cable project.
The recycling/reuse of construction waste materials is now mandatory with the newly notified
Construction and Demolition Waste Management Rules, 2016

The recycled asphalt pavement have the following advantages:

e Avoid utilization of newer resources of bitumen and stone aggregates, through recycle
and reuse of excavated pavement/road cut materials, which adequately contains
required bitumen and stone aggregates

e Will avoid or minimise the quantities of asphalt materials for transport as well as, safe
disposal apart from associated costs, involved thereof.

o Will avoid or minimise movement of tipper trucks in and out of city as well as avoid
carriage cost for transportation of excavated asphalt materials. The 11056 cum of
excavated asphalt materials will involve in totality about 1842 tipper trucks (@ 6 cum per
tipper truck) for entire Package 4 and an average 10-12 tipper truck trips/day for every
500 metres segment of operational area. The GVMC approved disposal locations for
waste disposal are at Kapulauppda/Tangudubilli/Giddijala are located between 25 and
40 km north of Visakhapatnam. On the other hand, if the material is to sent for recycling,
central plants (modified bitumen hot mix plants) for processing of excavated asphalt
materials will be located within city limits at less than 10 km.

Although, there are four principal recycling methods, central plant cold recycling (CPCR) is
best suited for REN/UG cable project, since this facilitate recycling of maximum quantity of
excavated asphalt materials. Details of CPCR along with other recycling methods are given
in Annexure 3 .

Deploying CPCR will enable to completely utilize all excavated asphalt pavement materials
for road restoration. Also, deploying CPCR will not warrant either transportation over long
distances or safe disposal of excavated asphalt materials. Therefore, recycling of asphalt
materials through CPCR has been considered for road restoration under Package 4 of the
REN/UG cable project (ref Table 5.4 for excavated pavement materials and Table 5.9 in
subsequent sections for estimated requirement of recycled asphalt pavement for road
restoration works).

The pavement cut materials of cement concrete roads, cannot be economically
recycled/reused for pavement reconstruction. It can be used for filling low-lying areas or
disposed as construction debris.

Consultations with GVMC officials indicate that all three disposal locations require large
guantities of construction debris/soil either for closure of existing dumpsites at Kaupaluppda
or construction of approach road and other infrastructure at the two other locations at
Tangudubilli/Giddijala, where GVMC is developing new waste disposal sites. In any case,
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GVMC shall have to establish facility to receive and process all such waste as per recently
notified Construction and Demolition Waste Management Rules, 20186,

b) Other mitigation measure s during pavement excavation operations

The dust levels during pavement cut operations shall be controlled by through periodical
sprinkling of water through 6000 litres capacity mobile water tankers stationed at
operational areas tankers stationed at work site and fitted with pressurized fine spray
with hose reel arrangement. Pressurized water spray will enable to conserve water and
avoid excess use of water for sprinkling at work sites/operational areas.

The tipper trucks, which carry the excavated asphalt materials to a central plant for
processing shall be covered with net cloth and wetted with sprinkling of water, prior to
dispatch of every trip, to prevent en-route spills as well as airborne dust during transit.
Tipper trucks shall not be overloaded beyond designated capacities, to avoid en-route
spills.

The noise levels during pavement cut operations can be limited/reduced through
deployment of well-maintained and relatively newer (less than 5-year old vehicles) and
all excavation operations are conducted at normal work pace. Moreover, barricades
provided for the operational area itself will act as noise barriers as per the noise
modelling results. Noise modeling assessments conducted indicate that noise levels
attenuate upto 12 dB A as a consequence of using the proposed barricades for
operational requirements. (refer 5.8.1 for details on noise model and attenuation effect of
noise barriers)

All work force involved in pavement excavation operations will be provided with PPEs
like safety shoes, helmets, face masks, ear plugs, reflective jackets mandatorily. All
personnel exposed to noise levels for prolonged duration shall be provided with one
additional break in the pre and post lunch sessions, to limit their exposures.

The road/pavement excavation at some specific locations may warrant partial removal of
unauthorized ramps/steps along cable routes, but all such ramps, steps and other
infrastructure shall be restored to its previous state and temporary access across
barricaded area is to be provided as an interim measure to avoid/minimize
inconvenience to occupants of the buildings along REN/UG cable route corridor.

A dedicated crew group comprising mason, plumber and carpenter/sheet metal
fabricator with all resources including a mobile van (SUV type) is to be stationed
(common for all operational areas across the package) to restore any damaged
underground utilities like water/sewer/sanitary lines as a consequence of excavation
works. In case of any un-foreseen utilities get damaged, the same shall be restored as
per the time line provision made in the grievance redress mechanism (ref Chapter 9 for
details). Normally, pavement excavation operations (upto maximum depth of 150mm in
present case) is unlikely to damage to any pre-existing underground utilities.

5.5.3 Excavation of sub -base and base layers

The sub base and base layers, which are beneath asphalt/cement concrete pavement
layers are also to be excavated as per the trench type configuration. The estimated quantity
of sub base and base layers, which is to be excavated as per project design is estimated at
81374 cum as given in Table 5.5.
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Table 5.5: Excavated Quantities of Base & Sub  -Base Layers under Package 4 - REN UG
Cable Project

Excavated Quantities of Sub Base & Base Layers along Cable Rou tes*

S.No Volume (in cu.m)
Pavement Type along Total
cable trench (in cu.m)
Type 1 Type 2 Type 3 Type 4
1 Bituminous Roads 19715 19285 10764 2395 52159
o | Cement Concrete 0 1167 | 1343 0 2510
Roads
3 Kacha Roads 0 6036 3952 1954 11943
4 Footpaths (CC Roads) 1200 1200
5 Total (in cu.m) 67812
6 Total Quantity (Add 20% for Voids Volume) 81374

Note: * Materials are estimated based respective trench dimensions excluding the top pavement layers

The excavated base and sub-base layers, may largely contain natural sandy sails,
prevalent in Visakhapatnam region, interspersed with water bound macadam layers
(graded stone aggregates mixed with coarse soil). Much of this materials can be re-used,
depending upon its gradation and composition, which is to be determined during the
excavation operations.

If the excavated materials found to be useful for reusing as wet mixed macadam (WMM),
then it can be transported to a central WMM mix plant, to make it suitable for reuse as
WMM with additional material as per required gradation in accordance with IRC guidelines
or MoRTH (Ministry of Road Transport and Highways).

The estimated quantity that can be used as recycled WMM during road restoration under
Package 4 of REN/UG cable project is given in Table 5.9 under chapter 5.5.7. Even if the
material is determined to be reusable after carrying out required gradation adjustments,
only some 30% of the materials can be reused and balance 70%(56962 cum), would still
needs to be disposed off as construction waste materials/debris or reused elsewhere.

5.5.3.1 Impacts

The surplus base and sub-base layers (after re-using to extent possible 30%) will need to
be disposed off as construction waste and/or debris. Given that this excavated material is
almost akin to natural soil, will not cause any adverse impacts and can be beneficially used
in embankment construction or filling low lying areas and/ or can be sourced to other area
development projects, commanding commercial value.

5.5.3.2 Mitigation Measures

e The surplus base and sub-base layers (after re-using to the possible 30%) is to be
disposed off as construction wastes/debris at approved disposal locations unless any
taker is found within Visakhapatham. The approved disposal locations are at
Kapulauppda/Tangudubilli/Giddijala, situated between 25-40 Km north of
Visakhapatnam.
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Consultations with GVMC officials indicate that all three disposal locations require large
guantities of construction debris/soil either for closure of existing dumpsites at
Kaupaluppda or construction of approach road and other infrastructure at the two other
locations at Tangudubilli/Giddijala, where GVMC is developing new waste disposal
sites. In any case, as per the Construction and Demolition Waste Management Rules,
2016, GVMC shall have to establish facility to receive and process the waste.

Considering that only 70% of materials needs to be disposed off, which translates to
average 10 tipper truck trips (@10 cu.m capacity trucks) per day spread over project
implementation phase of entire Package 4 of REN/UG cable project. All tipper trucks,
carrying excavated materials shall be covered with net cloth and wetted prior to dispatch
of every trip, to prevent en-route spills as well as airborne dust during transit. Tipper
trucks shall not be overloaded beyond designated capacities, to avoid en-route spills.

The dust levels during excavation of sub-base and base layers shall be controlled
through periodical sprinkling of water through 6000 litres capacity mobile water tankers
stationed at operational areas and fitted with pressurized fine spray with hose reels.
Pressurized water spray will conserve water and avoid unwarranted use of water for
sprinkling at work sites/operational areas.

The noise levels during excavation can be reduced through deployment of well-
maintained and relatively newer (less than 5-year old vehicles) and all excavation
operations are conducted at normal work pace. Moreover, barricades provided for the
operational area itself will act as noise barriers as per the noise modelling results. (refer
Chapter 5.8.1 for details on noise model and attenuation effect of barricades).

All work force involved in excavation operations are to be sensitised to keep safe
distances from moving equipment and provided with PPEs like safety helmets, safety
shoes, face masks, ear plugs, and protective gear with reflective jackets mandatorily. All
personnel exposed to noise levels for prolonged duration will be provided with one
additional break in pre and post lunch session breaks, so as to limit their exposures.

The excavation at some specific locations along operational area may warrant partial
removal of unauthorized ramps/steps along cable routes, but all such ramps, steps and
other infrastructure are to be restored to its previous state and temporary access across
barricaded area are to be provided as an interim measure to avoid/minimize
inconvenience to occupants of the buildings along REN/UG cable route corridor.

Further, the excavation of sub-base and base layers at some locations may foul with
some of the underground utilities like water supply, sewerage connections across
barricaded operational area. Damage to pre-existing underground utilities are to be
avoided through resorting to manual excavation at all such locations.

In case of any damage to utilities like water/sewer/sanitary lines as a consequence of
excavation works, same is to be restored through dedicated crew group comprising
mason, plumber and carpenter/sheet metal fabricator stationed at operational area with
all resources at earliest time line but not later than provision made in the grievance
redress mechanism (ref Chapter 9 for details).
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5.5.4 Cable Pull -out, Lowering and Jointing

Once the trench excavation is completed to required dimensions and checked for grading,
cavities and sharp objects/edges, cables (as per required sizes and configuration) are
transported and pre-tested at work site specific operational area for IR (insulation
resistance) and CT (continuity test) as per BIS 7098 Part | and Il, prior to lowering in cable
trenches.

The tested cables are mounted on cradles and pulled out from coils over rollers (of required
type and size) using mini excavator as a prime mover. Once the cables are pulled out and
directly lowered into trenches as per required configuration, cables are tested once again for
IR and CT to rule out damages to cable during pull out and lowering operations. During
cable pull-out and lowering, the intact and safety of cable end caps are to be ensured. In
case of damages, if any, same shall be made good with insulation tape, to avoid
water/moisture getting into the core parts of cables, through damaged cable end caps. In
case of cessation of works (for whatever reason), the cable trenches are to be covered with
water proof tarpaulins, to avoid seepage or water getting into cable trenches, in case of
rains.

Visakhapatnam has with 52 rainy days in a normal year and October being wettest month
has more than 10 rainy days and lowest monthly rainfall for about half a day per month
between December and March.

5.5.4.1 Impacts

The impacts of cable pullout and lowering operations are very limited and do not contribute
to increase in ambient noise levels as excavator is just being deployed as a prime mover to
pull out cables from coils and lower them into trenches.

Since the cable lowering operations are limited to barricaded operational areas, disruptions
to both pedestrians and vehicular traffic are unlikely. The cable pullout and lowering over
500 metres long segment can be completed in 2-3 days, depending upon trench
configuration and therefore any inconveniences are only for a limited period.

5.5.4.2 Mitigation Measures

¢ All cable laying operations shall be in conformance with safety precautions laid down in
Indian Electricity Regulations, 1956 (with latest amendments) and BIS1255;1983(with
latest amendments)

e Prior to cable pull-out, the excavated cable trenches are to be checked for any cavities
on sides and same are to be filled up with rich cement concrete, to avoid entry of any
rodents into trench at a later date. Also, cable trenches are to be properly graded to have
an even surface all through and devoid of any sharp objects/metal pieces/protruding
stores at trench bottom/sides, to rule out damages to cables at a later date.

e During cable pull out and lowering operations, the work site shall have water proof
transparent tarpaulins, as a contingency measure to cover cable trenches in case of
rains (seasonal or unseasonal). Any slippages on this account may lead to water logging
of cable trenches, which will delay cable laying operations, and as a consequence will
further prolong the work completion time, thereby inconvenience to both public and
vehicular movement gets extended.

e The transparent tarpaulins can be hung across 2.5 metre wide barricaded operational
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area (in small lengths), which will facilitate work even during rainy/cloudy days.

e The work sites during cable lowering and backfilling shall be completely access
controlled to prevent theft and vandalisation of cables. The barricaded operational areas
are to be mandatorily access controlled and barred for entry by un-authorized persons
from public safety point of view as well.

¢ The cable pull out, lowering operations can pose safety concerns and therefore all work
force deployed in operations are to be properly trained to keep safe distances and
provided with all required PPEs like safety helmets, face masks, ear plugs, protective
gear with reflective jackets and safety shoes mandatorily.

e All cables in the lower tier (11 and 33KV cables in Trench Type 1 and 2) shall be drawn
through cable conduits (of any suitable type and material); having a minimum of 40%
extra space and conduit ends are embedded in the walls of the inspection chambers on
either side. This will facilitate attending to cable fault at places other than joints, without
resorting to opening up entire cable stretch and gain easy access to cables in lower tier.

e In case of any faults in such lower tier cables, which are in conduits, cables can be
pulled out for repairs outside and pushed back into conduits and joints can be redone at
both ends, all of which require least effort.

5.5.5 Backfilling of Cable Trenches with Fine Sand

Once the cable lowering as per project design is completed and tested for IR and CT, the
trenches are to be backfilled with fine sand followed by fixing/laying of concrete slabs in
layers as per project design (Ref Chapter 3.11 for details of trench and cable
configurations).

The total sand requirement for backfilling of cable trenches is 24361 cum for the entire 74.80
km length of cable trenches (all types and configurations excluding RCC ducts) as given in
Table 5.6.

A 500 metres length of cable trench will require on an average 163 cum of sand, depending
upon the trench type and cable configuration, which translates to 25-30 truckloads/day (6
cum per load) and sand back filling operations can be completed in a maximum of 2 days.

5.5.5.1 Impacts

The trench backfilling operations do not cause any on site impacts, except for marginal
increase in dust levels due to handling of fine sand. However, there could be some offsite
impacts, if the sand is sourced from unauthorized sources and locations.

5.5.5.2 Mitigation Measures

e In order to limit off-site impacts, sand is to be mandatorily sourced from sand mining
operators, licensed and approved by the Department of Mines, GoAP.

e The sand backfilling operation, brought to site in tipper trucks is normally carried out
through manual means; which is time consuming and will involve double handling of
materials at site with additional space requirement.

e In order to avoid on-site space requirements and pace up operations, back filling is to be
carried out using transit mixers, normally used to transport and pour ready mix concrete.
Use of transit mixers fitted with flexible hoses for delivery of sand directly into cable
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trenches will enable to swiftly complete sand back filling operations, with minimal manual

labour.

Table 5.6: Sand Requirements for Backfilling of Cable Trenches for Package 4

S.No (Sjirr:;jigfﬂlrigtgi]o-{]r\?v?gg Adibatlanagar | Rushikonda | Yendada VIMS (inTc?ljérL])

1 Type - 1: 1000mm X 675mm 1918 4654 2689 45 9306

2 Type - 2: 600mm X 475mm 2312 2560 2292 2394 9558

3 Type - 3: 600mm X 275mm 1240 835 307 972 3354

4 Type - 4: 500mm X 275mm 417 268 286 13 983
Total 5887 8317 5574 3423 23201
Requirement of Fine Sand with 5% contingencies and rounded off to 24361

The marginal increase in dust levels due to fine sand can be contained through use of
pressurized fine spray of water. All work sites will be stationed with one water tanker
(6000 litres cap.) fitted with arrangements for pressurized fine spray with 600 metres of

hose reel.

5.5.6 Laying of Cement Concrete Slabs

Once the back filling of sand is completed, pre-cast M 20 grade cement concrete slabs are
to be placed over the sand as per project design for cable trenches. The estimated
requirement of pre-cast slabs is given in Table 5.7. (Ref Chapter 3.11 for details of trench

and cable configurations).

Table 5.7 Requirement of Cement Concrete Slabs for Laying in Cab  le Trenches
Substation Area
Sizes of CC 5 - Total
S.No T{_enc;h Slabs as per g 1= 5 - (in
yp design 3 2 3 = cu.m)
= d=
s g g g
2 x
1 Type -1 0.9m X 0.05m 128 310 179 3 620
2 Type-2 | 0.450m X 0.05m 183 202 181 189 755
3 Type-3 | 0.450m X 0.05m 169 114 42 132 457
4 Type-4 | 0.450m X 0.05m 68 44 47 2 161
Total 548 670 449 327 1993
Volume of CC Slabs with 5% contingency for damages during transpor t& 2093
laying

The pre-cast slabs will act as a protective layer for cables and prevent damage to cables due
to accidental excavation at a later stage. The M 20 grade cement concrete slabs can be cast
at work camp sites material yards under REN/UG cable project and /or can be procured from
pre-cast material suppliers as a customized requirement.
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5.5.6.1 Impacts

The laying of pre-cast concrete slabs do not cause any on site impact and involves just
laying of slabs in place manually as per project design. There could be off-site impacts, if the
pre-cast slabs are not sourced from well-established and licensed/approved sources.

5.5.6.2 Mitigati on Measures

o The pre-cast slabs can be stored along side of trenches within the barricaded operational
area and therefore no additional space beyond operational area (at work site) is
required.

o The off-site impacts can be limited by sourcing the pre-cast slabs from well established
and approved/licensed sources.

o Damaged and/or broken pre-cast slabs, if any during laying of pre-cast slabs is to be
stored aside and transported back to work camp sites for disposal as construction debris,
eventually.

5.5.7 Road Restoration Works

After the completion of the trench backfilling with sand and laying of pre-cast slabs, the
roads are to be restored to its previous state (after allowing for natural compaction with an
anticipated time frame of 3-4 weeks or as per site conditions) and to evenly match newly laid
surface with existing old surfaces along the excavated cable trench.

The pavement excavated materials, particularly asphalt contain significant quantities of
bitumen (up to 4%) and stone aggregates (up to 96%), which can be re-deployed (recycled
asphalt pavement) during the road restoration works under REN/UG cable project (ref Table
5.4 under 5.5.2 for excavated quantities of asphalt materials in previous sub-sections).

Although, there are four principal recycling methods, central plant cold recycling (CPCR) is
best suited for REN/UG cable project, since this facilitate maximum recycling of excavated
asphalt materials. Details of CPCR along with other recycling methods are given in
Annexure 3.

Deploying CPCR will enable to completely utilize excavated asphalt materials for road
restoration, which is nearly equivalent to required quantity of pavement materials. Also,
deploying CPCR will not warrant either transportation of excavated materials over long
distances or safe disposal of excavated asphalt materials. Therefore, recycling of excavated
asphalt materials through CPCR may preferably be considered for road restoration under
Package 4 of the REN/UG cable project. The road restoration using the redeploying
excavated asphalt materials will involve laying of fine sand, wet mixed macadam, recycled
asphalt mix followed by hot recycled bituminous concrete (BC) mix in different layers.
However, the decision to use either recycled materials or new materials for road restoration
shall rest with APEPDCL.

Alternatively, if decided not to opt for recycled asphalt pavement and use only newer
materials, then the trench will have to be filled with available excavated soil followed by
WMM and bituminous concrete mix in different layers using all new materials/resources. The
pavement composition and estimated pavement quantities for road restoration under both
options is given in Table 5.8 & 5.9.

Based on environmental requirements and the mandatory requirement of the newly notified
Construction and Demolition Waste Management Rules, 2016, use of recycled WMM, cold
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recycled asphalt mix and hot recycled bituminous concrete mix as per option 1 shall be
adopted for Package 4 area. However, the decision to use either recycled materials or new
materials for road restoration shall rest with APEPDCL.

Although, this method is being widely practiced for more than 30 years in developed
countries like U.S., it is not yet fully /widely used in India but required technical know how as

well as plant and equipment is available in India.

Table 5.8: Pavement Types & Options for Road Restoration under REN/ UG Cable Project
(Package 4)
Pavement Thickness in mm
S No Pavement Pavement (Trench Type wise)
T Type Composition
Type -1 | Type -2 | Type -3 | Type -4
Option 1
Road Sand 0 0 125mm 0
Restoration Recycled WMM 225mm | 175mm | 250mm | 225mm
with Recycled
1 |wvm& Cold Recycled 260mm | 260 mm | 260mm | 260 mm
. Asphalt mix
Reclaimed
Asphalt Hot Recycled
Pavement Bituminous 40 mm 40 mm 40 mm 40 mm
concrete
Option 2
Backfilling with
Natural/Excavated 290 mm 175mm 315mm 225mm
Road .
) Soil
Restoration
i WMM
, | with new (new 145mm | 250 mm | 270mm | 250 mm
WMM & material)
Bituminous Bituminous
Concrete Concrete in 2 layers 90 mm 50 mm 90 mm 50 mm
(45 mm) - new
material
Table 5.9: Estimated Quantities of Pavement  -Layer wise for Road Restoration under REN/UG Cable
Project (Package 4)
Estimated Pavement Quantities - Layer wise in CU.M
Pavement _
S.No. | Layers for Road (Trench Type wi se) Remarks/Notes
Restoration
Type -1 | Type —2 | Type -3 | Type -4 Total
OPTION 1 - Road Restoration with Recycled WMM & Reclaimed Asphalt Pavement
New
1 Sand 0 0 1525 0 1525 Material/Fresh

Requirement

Page | 77




Table 5.9:

Estimated Quantities of Pavement

-Layer wise for Road Restoration under REN/UG Cable
Project (Package 4)

S.No.

Pavement
Layers for Road
Restoration

Estimated Pavement Quantities

(Trench Type wi se)

- Layer wise in CU.M

Type -1

Type — 2

Type -3

Type - 4

Total

Remarks/Notes

Recycled WMM

3102

3521

3055

804

10483

Material

requirement can
be obtained
through processing
of excavated base
and sub-base
layers with
additional material
supplement (stone
aggregates) if any
required

Cold Recycled
Asphalt mix

3585

5232

3177

930

12923

Can be obtained
through processing
100% of excavated
asphalt  material
through CPCR
methods and
reused as recycled
asphalt pavement

Hot Recycled
Bituminous
Concrete

551

805

488

143

1987

Can be obtained
through processing
100% of excavated
asphalt  material
through CPCR
methods and
reused as recycled
asphalt pavement

OPTION 2 - Road Re

storation with new WMM

& Bituminous Concrete

Backfilling with
Natural/Excavated
Soil

3998

3521

3842

804

12166

Material

requirement can
be obtained
through processing
of excavated base
and sub-base
layers with
additional material
supplement (stone
aggregates) if any
required

WMM (new
material)

1999

5031

3293

894

11216

New
Material/Fresh
Requirement
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Table 5.9: Estimated Quantities of Pavement  -Layer wise for Road Restoration under REN/UG Cable

Project (Package 4)
Estimated Pavement Quantities - Layer wise in CU.M
Pavement
S.No. | Layers for Road (Trench Type wi se) Remarks/Notes
Restoration Type -1 | Type —2 | Type -3 | Type -4 Total
Bituminous
Concrete in 2 New
7 layers (45 mm 1241 1006 1098 179 3523 Material/Fresh
each) - new Requirement
material

5.5.7.1 Impacts

The impacts of road restoration can be either due to re-deploying excavated bituminous
materials as recycled asphalt pavement or use of entirely newer materials for road
restoration and dispose-off all the excavated asphalt materials as a construction
waste/debris.

The use of newer materials/resources in terms of bitumen, stone aggregates, and sand for
road restoration is likely to cause more impacts as compared to re-deploying excavated
bituminous materials.

The other associated common impacts of road restoration will be due to setting up and
operation of work camp sites for wet macadam mix plants, bitumen mix plants and/or
concrete mix plants and handling of bitumen, cement, sand, stone aggregates along with
batch mixing operations for bitumen/concrete production, which will be common to both
options of road restoration mentioned above.

5.5.7.2 Mitigation Measures

¢ Road restoration with Option 1 will involve laying of four layers namely; sand, recycled
wet mixed macadam, cold recycled asphalt mix and final layer with hot recycled
bituminous concrete. Road restoration with option 2 will involve backfilling of cable
trenches with soil/sand followed by laying WMM & bituminous concrete layers. The
pavement layers for road restoration under both options are given in Table 5.9.

¢ The laying of sand during road restoration is very similar to backing filling of trenches
with sand after laying of cables (Ref chapter 5.5.5) and is to be carried out using transit
mixers, fitted with flexible hoses for delivery of fine sand directly into cable trenches. This
will enable to swiftly complete a uniform sand back filling operations and with minimal
manual labour

e The marginal increase in dust levels due to fine sand can be contained through use of
pressurized fine spray of water. All work sites will be stationed with one water tanker
(6000 litres cap.) fitted with arrangements for pressurized fine spray with 600 metres of
hose reel.

e The sand backfilling operation, using tipper trucks and laying of sand through manual
means is to be avoided as it is time consuming and involves double handling of materials
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at site with additional space requirement.

e In order to limit off-site impacts, sand is to be mandatorily sourced from sand mining
operators, licensed and approved by the Department of Mines, Government of Andhra
Pradesh.

e The recycled WMM, from the central plant, also is to be transported to operational area
in rotating transit mixers fitted with flexible hoses for delivery directly into cable trenches.
The un-segregated WMM shall be laid in two layers and compacted with suitable
vibratory rollers to achieve desired compaction levels under optimum moisture
conditions.

e The asphalt pavement and hot recycled bituminous concrete mix shall also brought to
site in tipper trucks in un-segregated form and laid in place using customized pavers
suitable for cable trench widths

e The laying of sand, wet mix macadam and asphalt pavement will not cause significant
on-site impacts except for increase in dust and noise levels, limited to 2-3 days for all
road restoration operations put together. The noise levels can be controlled through
deployment of well maintained vehicles and equipment and conducting operations in a
regulated and planned manner

o The traffic is to be regulated during the road restoration operations, in order to ensure
smooth traffic movement and avoid congestion as a consequence of road restoration
works

e In case of restoration of concrete roads, ready mix concrete shall be used, brought to the
site through transit mixer(s) from a ready mix plant (RMC) located elsewhere. However,
concrete will be sourced only from RMC plants having valid consents and permission or
authorization of APPCB.

e Considering the required concrete volume and availability of the ready mix plants in the
Visakhapatnam area, it will be economical and convenient to use the ready mix concrete
in place of batch mixing of concrete on site, which is to be avoided, to possible extent.
Such commercially operating ready mix concrete plants are available in Visakhapatnam.

5.5.8 Construc tion of Cable Joint Inspection Chambers

The REN/UG cable project will involve construction of cable joint inspection chambers at
every 250 metres along cable route. These inspection chambers are essential for
maintenance of underground cable network and house spare cable lengths (in loops) and
facilitate cable jointing as well as periodic inspection and trouble shooting of problems after
the underground cable network is commissioned. Normally, cable faults do occur at joints
due to over loading, poor quality of cable or its insulation and/or bad workmanship of cable
jointing itself.

The Package 4 of REN/UG cable project will require 299 inspection chambers, with clear
dimensions of 2mx3mx2m (deep) for HT (33KV & 11KV) cables. The trenches which carry
only LT cables might require a relatively smaller size inspection chamber with clear
dimension of 1.5mx2.0mx1.5m (deep). The substation areas wise inspection chambers
required under Package 4 area is given in Table 5.10. All inspection chambers will be
provided with one manhole cover of 560mm diameter and constructed with M25 grade RCC
(reinforced cement concrete).
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Table 5.10: Cable Joint/Inspection Chambers under Package 4 - REN UG Cable Project
No. of Chambers - Trench Typewise
S.No. SubStation Area Total
Type -1 | Type -2 | Type -3 | Type -4
1 Adibatlanagar 11 32 30 12 86
2 Rushikonda 28 36 20 8 92
3 Yendada 16 32 7 8 64
4 VIMS 0 34 24 0 58
8 Total 55 134 81 29 299

5.5.8.1 Impacts

The environmental impacts due to construction of RCC inspection chambers are not
significant, generally transitory in nature and limited to 21 days. Moreover, these chambers
will be constructed within the barricaded operational area, along cable trench and will be
completed simultaneously along with cable laying works in a 500 metre long segment (ref
Table 5.3 for scheduled completion time for inspection chambers and cable works).

5.5.8.2 Mitigation Measures

The mitigation measures during construction of inspection chambers shall comprise.

Location of inspection chambers are to be pre-determined during on-site marking of
cable route itself during site preparation activity itself and demarcated on road with
yellow paint (7.5 cm wide strips)

Location of inspection chambers shall not foul with any other underground utilities, sewer
manholes and/or chambers of telecom department and shall be at least 3 m away from
any other similar appurtenants. Accordingly, location of inspection chambers can be
marginally adjusted to avoid fouling with other pre-existing utilities

Construction of inspection chambers is to be commenced, concurrently with cable in
(500 metres segment) laying operations, so as to complete both inspection chamber and
cable laying works in the estimated 21 days. This will avoid lag in cable laying and
construction of inspection chambers and cable jointing works as well. Moreover, this will
also facilitate complete road restoration in one go and opening up of fully restored road
to public in all respects

The top level of inspection chamber is to be finished at least 40mm below the existing
road level, so that 40mm thick bituminous concrete as part of road restoration can be laid
over inspection chamber as well (excluding manhole cover), so that only the manhole
cover is visible after road restoration is completed

Under no circumstances, top level of inspection chamber shall be finished above the
existing road level and thus pose hazard to pedestrian as well as vehicular traffic, after
cable laying operations

Inspection chambers shall be provided with one 560mm extra duty manhole cover to
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withstand heavy traffic and shall avoid ingress of water into inspection chamber during
rains

o M25 grade ready mix concrete for inspection chambers shall be sourced from ready mix
concrete plants having valid consents and authorization of APPCB.

5.5.9 Cable Jointing

The underground cables, after laying in trenches are to be jointed in order ensure continuity.
Normally, cables are laid in such a way to ensure all cable joints can be essentially housed
at inspection chambers spaced at every 250 metres. Normally, straight through heat
shrinkable jointing kits of desired voltage grade are used for both HT and LT cable jointing
works.

The heat shrinkable joints have good insulating & sealing characteristics, high mechanical
strength and excellent resistance to weathering and chemical reaction like ultra violet
radiations and alkaline soils. More importantly, the heat shrinkable joints take just about 4 to
5 hours to complete one joint work and work can be completed swiftly unlike resin joints,
which takes nearly 24 hours.

5.5.9.1 Impacts

The cable jointing works does not cause any environmental impacts. Depending upon trench
and cable configuration, there could be cable joints at every 250 metres or at every 500
metres along cable route. Normally, cable faults do occur only at joints, thus cable joints
need access for repair or rejoining with additional spare lengths as a pre-requisite in
underground cable network. Thus, cable joints by design, are to be essentially housed only
in inspection chambers.

5.5.9.2 Mitigation Measures

e All cable jointing works are to be carried out as per recommended
procedures/specifications by the manufacturer with genuine cable jointing materials

e All cable jointing works are to be carried out in dry conditions and during clear days, with
no possibility of rains. In case of unseasonal rains, water proof tarpaulins shall be used
to cover the work site at inspection chamber.

e No cable jointing work is to be carried out during rains or under wet conditions. The
inspection chamber shall be in dry condition, before cable jointing work is resumed

e The cable joints within the inspection chamber shall be supported on steel portals on
either side of the cable trench, so that the no cable or joint within the chamber remain in
hanging position for more than 0.45m at a stretch.

o The inspection chamber frame and manhole cover shall fit together well and further joints
are sealed with water proof cement mortar (1 cement: 4 cement fine sand) to avoid
ingress of water into inspection chambers during rains and/or storm water blockages on
the road at a later stage.
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5.6  Opening of Operational Area/COI for Public Use

The barricaded operational area in 500 metres long segment shall be opened up only after
the road restoration works are completed. One of the most important requirements, prior to
opening of operational area is installation of cable route markers at every 250 m along the
work completed stretch.

5.6.1 Impacts

The impacts from opening of operational area could be in the form of remnants of road
restoration works, waste materials/rejects from road restoration works or cable laying
operations. Other impacts could be left out unpaved areas or uneven surfaces between old
and new surfaces and blockage of drainage outlets along road side of the barricaded
operational area.

5.6.2 Mitig ation Measures
e Ensure no area is left out unpaved during the road restoration within operational area,

e Ensure levels of newly laid or restored road level match with old and existing pavement
levels with no unevenness surfaces

e Hitherto, barricaded operational area is to be cleared of all remnants of road restoration
works, waste materials/rejects from road restoration works or cable laying operations
and all such debris are to be disposed off at approved locations

e In order to limits dust levels during clearing operations, gentle sprinkling of water with
fine spray to be carried out

e Prior to vacating the barricaded area, all road side outlets to storm drains alongside of
barricaded area are to be checked

e All road side drain chutes, both upstream and downstream of operational area shall be
checked and blockages, if any are to be cleared, so that road drainage will not be
affected aftermath of cable laying operations.

o All work force deployed in clearing operations shall be provided with PPEs like safety
helmets, face masks, protective gear with reflective jackets and safety shoes mandatorily

5.7 On site Workforce

The preparation of site, trench excavation, cable lowering, jointing, back filling of trenches,
and road restoration including site cleanup will require both skilled and un-skilled workforce.
The estimated work force requirement for completing all operations for laying of 500m length
underground cable will be 25, excluding supervisory/management staff. Considering that
only 1 operational area will be opened up per substation area at any given point of time, the
total workforce requirement for cable laying and construction of inspection chambers will be
180 as given in Table 5.11.
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Table 5.11: Workforce Requirements for UG Cable Laying under Package 4

On site Work Force (excluding Supervisory Staff)
Requirement*

S.No. | Substation Area Layln%ugsv%?:géigegg:ents) Cons_truction of
; Inspection Chamber Total*
operational area of 500m
(per chamber)
segment

1 Adibatlanagar 25 5 30
2 Rushikonda 25 5 30
3 Yendada 25 5 30
4 VIMS 25 5 30
Total 100 20 120

*excludes miscellaneous work force like mason/plumbing crew, watch & ward staff, traffic warden & others
**Considering max. 1 operational area of 500m long cable route segments per sub station area

5.7.1 Impacts

The most visible impact is safety at work place (operational area) and health issues for the
deployed work force for all levels and types (skilled and unskilled). Table 5.12 presents the
permissible durations of exposure to specific noise level. The workforce who are likely to
exposed beyond 100 dB(A) shall be given one break every two hours.

Other impacts could be due to inadequate facilities at workforce camps, if any established
and distances to be commuted to work site among others.

Table 5.12: Permissible Duration for Workers
Exposed to Specific Noise Levels
S.No. Permissible Duration Sound Level
(Hours/Day) (dBA)

1 16 85

2 8 90

3 4 95

4 2 100

5 15 102

6 1 105

7 0.5 110

8 0.25 115
Source: OSHA — Technical Manual

5.7.2 Mitigation Measures

o All work force shall be subjected to an orientation program, which familiarize them with
work requirements, safety practices at work, safe distances to keep from earth moving
equipment, first aid facilities, emergency response, on-site sanitation facilities and
practices to be adopted, rights and privileges of workforce among others. Orientation
shall also include concern for safety of public around operational areas as well

o All work force deployed in operational areas shall be provided with PPEs like safety
helmets, face masks, gloves, protective gear with reflective jackets and safety shoes. It
shall be mandatory to wear them at work site. The PPEs shall be provided at no cost to
workforce and shall be replaced once in six months. Any lost PPEs shall be provided at
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subsidized rates

e Visitors/officials to worksite are to be provided with PPEs (hard hats and safety shoes)
and shall be briefed ongoing operations on that specific time and related safety
requirement at work site including safe distances to keep, while at site visit

e Work force shall be subjected only to standard work shifts/hours. Overtime allowances
shall be paid with ceiling limits. Working beyond such ceiling limits shall be discouraged,
even if, so desired workforce or contractor

e All workforce deployed shall be governed by Building and Other Construction Workers
(Regulation of Employment and Conditions of Service) Act, 1996, with regards to safety
and welfare measures (including equal wages for men and women) for workers
employed at building and other construction sites.

e Provision of one mobile toilet of 2 seater capacity (1 men and 1 women with separate
entrances) shall be stationed at a suitable place within 100 metres from each operational
area of 500 m long segment. The mobile toilet shall have at least 1000 litres overhead
water storage, well maintained and in usable condition at all times. Bottom tanks shall be
regularly cleaned and over head tank replenished as per requirement. Work force shall
be oriented to use mobile toilets and avoid using public toilets and/or nearby open
places/parks

o Every operational area shall be provided with one mobile drinking water kiosk having a
storage of 300 litres and placed at a suitable place within 100 metres from work site

e The operational work site shall have first aid kits and details of major/nearby hospitals
displayed prominently in local language, in case of emergency and/fatalities to work
force and/or public, as a consequence of operations

e The supervisory staff shall be provided with wireless communication system (mobile
telephones for better communication at operational area and also with other operational
area within same substation area, in case of emergency or otherwise

e The work sites being within Visakhapatnam city limits, REN/UG cable project will provide
skilled and unskilled employment opportunities largely to the local people. All work force
is expected to return to their places of residence after work shift hours. For out station
workforce if any, contractor shall provide rented residential accommodation with water,
sanitation and allied facilities for comfortable stay. Pooled transportation facilities
wherever required shall be provided to workforce as a welfare measure

e No work force camps will be set up under the project and largely local work force shall be
employed.

5.8 Ambient Noise Levels at Operational Areas

Various rotating and moving equipment like excavators, tipper trucks, rollers, pavers and
transit mixers will be used during various stages of cable laying operations. The typical
time frame to complete laying of a 500 metres underground cable segment is 21 days (ref
Table 5.3). Moreover, many of these equipments will be deployed at different stages of
work, either on continuous or intermittent basis depending upon work requirements. The
activity wise deployment of equipments and respective sound pressure levels are given in
Table 5.13.
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Table 5.13: Potential Noise Sources & Corresponding Sound Pow er Level
(for cable laying operations in a 500 metre long segment)
Sound Sound
Power Power Cumulative
Level Level Combination Sound Power
S.No. Activity Noise Source (dB(A))* (dB(A))** of Sources Level (dB(A))
(at15m (at1.25 m (at 1.25 m from
from from source)
source) source)
1 Initial Site Clean up Nil - Only Manual - - -
Operations
Excavator (1 No.) 80 101
2 Trench Excavation ; Excavator + 110
Tipper Truck (1 No.) - Tipper Truck
. 88 109
not continuous
3 Backfilling Tipper Truck 88 109 109
Roller 74 95
4 Road Restoration Paver 89 110 Ro!ler +Paver 112
+ Tipper Truck
Tipper Truck 88 109
5 Site Clean up Nil - Only Manual - -
Operations
6 Constru_lctlon of Concrete Mixer 85 106 Concrete Mixer 106
Inspection Chamber
Note: Cumulative Sound Power Levels also include the background ambient noise levels

Cumulative Sound Power Levels are calculated using formula Ly = 10log10 (10L1/10 + 10L2/10 + ....10Ln/10)
Source: * http://www.fhwa.dot.gov/environment/noise/construction_noise/handbook/handbook09.cfm
** Computed using formula Lpd2 = Lpd1 +20 x log(d1 / d2)

5.8.1 Impacts

The deployment of excavators, other moving/rotating equipment at cable laying operational
areas will be for a maximum duration of 21 days and therefore it is unlikely to cause any
long term impacts on local people or the work force.

However, in order to assess the likely cumulative noise levels during cable laying
operations as a consequence of deploying different combination of equipments,
MASdBmap version 0.5 noise modeling tool was used, which is on the same platform of
CadnaA and Sound PLAN and suitable for linear sources.

The MASdBmap tool considered three different combinations or scenarios of cable laying
activities and associated equipments likely to be deployed. The tool also considered the
steel barricades provided on either side of operational area. The scenarios considered for
noise modeling tool is given in Table 5.14.

The MASdBmap tool predicted cumulative noise levels at different distances from
operational area for different cable laying activities as well as combination of sources and
is given in Table 5.14. The noise attenuation effect of steel barricades for operational area
can also be seen in the predicted noise levels at different distances in Table 5.14. The
noise contour maps for different scenarios, considered in the modeling tool are given in
Annexure 4.
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Table 5.14: Noise Modeling Scenario

S.No Scenario Activity Noise Source Barrier

1 Scenario 1 Excavation Excavator
5 Scenario 2 Excavation/ Excavator +

Backfilling Tipper Truck with barrier (2m height)

] . Roller + Paver + | with barrier (2.5m height)
3 Scenario 3 | Road Restoration Tipper Truck without barrier
Construction of

4 Scenario 4 Inspection Concrete Mixer

Chamber

Table 5.15: Noise Attenuation Effect of M.S Barricades used under RE N/UG Cable
Project
Cumulative Cumulative Distance from Source within
Sound Barricade Area
S.No. Activity Power Level
(dB(A)) at
source

A With Barrier - 2m Height
1 Excavation 110 82.3 79.5 77.4 75.2
2 Excavation/Backfilling 109 81.3 78.5 76.4 74.2
3 Road Restoration 112 84.3 81.5 79.4 77.2
4 Construction of Inspection 106 78.3 755 73.4 712

Chamber
B With Barrier - 2.5m Height
5 Excavation 110 81.7 79.1 77 75.3
6 Excavation/Backfilling 109 80.7 78.1 76 74.3
7 Road Restoration 112 83.7 81.1 79 77.3
8 Construction of Inspection 106 777 751 73 713

Chamber
@ Without Barrier
9 Excavation 110 97 90.1 85.9 83.1
10 Excavation/Backfilling 109 96 89.1 84.9 82.1
11 Road Restoration 112 99 92.1 87.9 85.1
12 Construction of Inspection 106 93 86.1 81.9 791

Chamber

The predicted cumulative noise levels due to cable laying operations given in Table 5.15

indicates the following

The cumulative sound pressure levels of equipment used for cable laying operations with
barricades on both sides is within 85 dB(A) even at 3 metres distance. At this noise
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level, the permissible duration for exposure is 16 hours per day and will have no impact
on workforce.

e The 2.0 metre height steel barricades, provided on either side of the operational area,
also serve as a noise barrier and are effective in bringing down levels by 20% of
cumulative sound pressure levels. (ref Chapter 4.4.14 for baseline ambient noise levels
prevailing in Package 4 area)

o Without the barricades, the cumulative sound pressure levels exceed 95 dB(A) even at
3.75 metres. In such case, workforce is to be provided with one short break in pre-lunch
and post lunch sessions or provided with ear muffs.

e The 2.5 metres height barricade is marginally more effective as a noise barrier than the
2.0 metres barricade but it will hinder loading and unloading operations into tipper trucks
and therefore not considered

5.8.2 Mitigation Measures

o The steel barricades, as per design given in Figure 5.1, shall be fabricated and installed
on either side and all along the 500 metres cable laying operational segment,

e The noise barriers shall be checked for its stability and bolted down on to ground, if
required as a safety requirement, given the inclement weather conditions coupled with
strong winds at Visakhapatnam, particularly between September and November as well
as heavy traffic on some roads,

o The barricades shall be maintained in shape and good condition, and painted at periodic
intervals as per approved design given in Figure 5.1 .

5.9 Establis hing of Store Yards and Work Camp Sites

The REN/UG cable project under Package 4 will require store yards and work camp sites.
APEPDCL has open space at three of their existing sub stations, namely: Kotha Road SS, G
J Hospital SS and Sagar Nagar Section Office, which are intended to be used as store yards
for materials, although final decision is yet to be made,

In addition, land will also be required for work camp site to establish wet mix macadam plant,
hot mix plants and all other activities like handling and storage of construction materials viz.
sand, cement concrete slabs, excavated earth soil, milling of excavated materials as may be
required,

At present, land for work camp sites is not yet identified. Most suitable location(s) will be in
and around those lands, where routinely GVMC and Public Works Department, Government
of Andhra Pradesh, establish their camp sites in Visakhapatnam.

5.9.1 Impacts

The impacts due to establishing store yards and work camp sites are transitory and quickly
dissipate, once the operations are over, provided the sites are managed and restored to its
previous state, after the project completion.

5.9.2 Mitigation Measures

o Essentially, barren lands or uncultivable lands and those away from human settlements
shall be the most preferred choice for establishing work camp sites

e The selected land shall not warrant significant change in land forms or terrain, to make it
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suitable for establishing work camp sites

e In case, land had been earlier used for establishing work camp site and meets the above
requirements, same shall be given preference

¢ Requisite consent to establish and consent to operate shall be obtained from APPCB

e The ambient air and noise levels within the work camps sites shall be monitored, once in
month and corrective measures if any required shall be taken in order to be complaint
with National Ambient Air Quality and Noise Standards

e All stipulated consent conditions by APPCB shall be strictly adhered and complied by
contractor

e The work camp sites shall be access controlled with fixed entry and exit points

e The dust levels at the work camps sites is to be controlled through regular sprinkling of
water through similar mobile tankers deployed at operational areas for cable laying

e Bitumen mix plants, deployed for REN/UG cable project shall conform to regulatory
norms/requirements

e The site shall be cleared from all remnants of construction and debris and site restored
to its previous state

e Surplus soil available from excavation of cable trenches (sub-base and base layers) can
be used to grade the site, as well as to restore the site after works completion, if required

e The work camp sites shall mandatorily have designated paved areas for storage of used
oils/lubes in plastic/HDPE drums, prior to their final disposal in APPCB approved
disposal locations

5.10 IMPACTS AND MITIGATION MEASURES DURING OPERATION STAGE

The commissioning and operation of the REN/UG cable project in Package 4 area will not
involve any activities that will have environmental impacts. On the contrary, the network will
be resilient and/unaffected due to any natural calamities/cyclones, in line with the project
development objective.

However, if underground cables are subjected to higher loads than design, or due to poor
quality of cables or due to poor workmanship of jointing, faults in cables may occur.

The underground cables are tested at various stages prior to laying and therefore under
normal circumstances, the only weak link is poor workmanship of joints, which can cause
cable faults. The cable joints normally are housed in cable joint inspection chambers and
therefore re-doing of cable joints will not require opening up of cable trench.

In case cable fault occur at places other than joints, either due to over load or poor cable
quality, the insulation gets heated up leading to puncture in insulation layer leading to direct
earthing, which will cause tripping of circuit breakers. In such an unlikely event, exact
location of faults can be identified through cable fault detector. Once, location is identified,
cable trench will have to be opened up at fault location for rectification of cable, followed by
restoration of all intermediate layers including road restoration as per project design.

The present cable configuration, particularly the cables laid in lower tiers (33KV and 11KV
cables in trench type 1 and 2), would be very difficult to repair or even to gain access, in
case of a fault at any intermediate location, other than the joints. The faults at any
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intermediate stretch in cables laid in upper tier in these trenches can be repaired through by
opening up small length of cable trench.

5.10.1 Impacts

The cable faults occurring at joints will not have any environmental impacts. Rectification of
joint can be completed in 3-4 hours and for this period, an area of 1.2 m x1.2 m, surrounding
the manhole cover needs to be cordoned off with temporary barricades and opened up after
work is done and site is restored. As result, there could be minor inconvenience to vehicular
and/or pedestrian traffic limited for few hours only, depending upon location of specific
inspection chamber.

Most importantly, fault in underground cables, either at joint or at any other location does not
cause fire or any other hazard.

The HT and LT cables used under package 4 will have XLPE insulation, which can withstand
higher loads as well as higher temperature as compared to cables with PVC insulation.
Moreover, HT and LT Cables will have two sheaths of PVC sheets (inner and outer), both of
which will be FRLS (fire resistant and low smoke), which prevent fire hazards.

In addition to these factors, even if the cable gets heated up due to over load and/or any
other factor, which could lead to damage of the insulation and sparks when conductor comes
in touch with armour, it will not erupt into a fire, because of lack of oxygen in the well packed
and backfilled trench at 1.25 m below ground level, which otherwise could be a cause for
fire, a common feature in over ground cables.

Thus, underground cables, by its nature do not result in fire hazard, except for developing a
fault in terms of puncture in the insulation, leading to direct earthing, which in turn trips the
circuit breaker (either earth fault relay/overcurrent relay/short circuit relay) at the respective
substation and therefore disruption in services.

5.10.2 Mitigation Measures

The impacts or inconveniences due to cable faults can be largely controlled and/or mitigated
as here under

e Cables shall be subjected to stringent quality checks at various levels viz testing at
factory prior to dispatch, testing at storage yards, at work site prior to pull out and
lowering and finally after lowering and before back filling of trenches

e Extreme care shall be taken not to over load the cables beyond its design load capacity,
even more importantly for prolonged periods

¢ Adequate supervisory checks during cable jointing work and adhering to manufacturer’s
specifications/procedures as per relevant Indian Electricity Regulation, 1956(with latest
amendments) and BIS 1255:1983

¢ In the event of cable faults at joints, the area around the man hole of inspection chamber
(about 1.2mX1.2m), shall be barricaded and caution boards shall be put up for the
public/vehicular traffic. Work shall be planned and swiftly completed. The work site
around chamber shall be restored to its previous state. All waste materials from work site
shall be removed with no trace any debris. The uneven surfaces, if any surrounding
inspection chamber due to opening up of chamber cover shall also be rectified with rich
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cement mortar, as may be required, suitably

e In case of faults in cables at locations other than joints, which are laid in upper tiers (11
KV and LT cables in trench type 1 and 2), the area around cable fault location (about
1.2mX1.5m), shall be barricaded and caution boards shall be put up for the
public/vehicular traffic. The cable trench shall be opened up at fault location for
rectification of cable, followed by restoration of all intermediate layers including road
restoration as per project design. Work shall be swiftly completed and work site shall be
restored to its previous state. All waste materials from work site shall be removed with no
trace any debris. The uneven surfaces, if any surrounding the opened up area shall also
be restored to its previous state, suitably

5.11 IMPACTS AND MITIGATION MEASURES DURING REMOVAL OF OH
INFRASTRUCTURE

5.11.1 General

Once the REN/UG cable project in Package 4 area is commissioned, the existing overhead
power distribution infrastructure, within the same package area is to be dismantled. The
existing overhead infrastructure, which is to be dismantled and transported to APEPDCL’s
designated store yards, is given in Table 2.4 under Chapter 2.12.

The overhead infrastructure comprises all types and sizes of conductors, insulators, straight
and V-cross arms, guard wires, cement concrete poles, guy wires, power and distribution
transformers and four pole structures for mounting of transformers among others.

At the store yards, all the removed infrastructure and brought to store yards will be subjected
to technical assessment for its serviceability and balance life. All serviceable materials will
be re-deployed elsewhere in non-cyclone affected areas and unserviceable materials will be
disposed off as scrap by APEPDCL. The dismantled OH infrastructure under Package 4 is
intended to be brought to APEPDCL’s existing store yard at Simhachalam substation and
special maintenance shed for transformers.

5.11.2 Impacts

None of the overhead infrastructure, which is removed and transported to designated store
yards, will cause significant environmental impacts, except for the insulating oil in the
transformers, which needs to be handled with adequate caution.

5.11.3 Mitigation Measures

e During removal of over ground infrastructure like poles, conductors, transformers and
other related accessories, adequate safety precautions are to be taken to ensure public
safety and the places shall be cordoned off with hazard tapes and caution boards

o Workforce, guy ropes and other appropriate tools required for safely bringing down the
poles on to ground shall be deployed and ensure no damage to public property and/life
shall occur during these operations

e All such removed infrastructure shall be transferred to designated store yards in
appropriate transport vehicles, without endangering the public life and property during
transit

o After removal of overhead infrastructure, the places shall be restored to match with
surrounding places viz, when a pole has been dismantled, the pole location shall be
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restored to match with surrounding place, including filling up the foundation pit of the
pole with sand/cement concrete and finishing to match with surrounding surfaces as
may be required

All transformers brought to store yards are to be technically tested for its usability and
balance life at designated store yard at Simhachalam substation. All serviceable
transformers will be redeployed elsewhere and unserviceable transformers will be
deposed off through APPCB approved scrap dealers

All other disposables and/or debris (after scavenging for scarp valuables) shall be
disposed off at approved waste disposal sites at Kapulauppda/Tangudubilli/Giddijala,
located between 25- 40 km north of Visakhapatnam.

5.12 WORKS SITE SAFETY DURING LAYING OF UNDERGROUND CABLES

5.12.1 Safety in Pits and Trenches
All pits and trenches works shall comply with works safety requirements but limited to:

When a pit is to be left open overnight, proper barrier mesh and flashing lights, etc as
required must be attached to pickets at least 300mm from the edge of the excavation or
the pit must be covered

Soil must be piled back from the edge of the pit at least 600mm

Pits or trenches deeper than 1500mm, in normal soil may require a ladder for access
and require shoring, benching or sloping of the sides of them. Pits or trenches may
require shoring even if less than 1500mm deep and the soil is unstable.

Undermining walls, foundations, streets or pavements are to be avoided otherwise
proper shoring is required.

Barriers shall be erected to prevent vehicles inadvertently falling into the excavation.

5.12.2 Occupational Health and Safety During Laying of Underground Cables

All trenches to have safety barricades when left open for an extended period of time.
Necessary Personnel Protective Equipment (PPE) to be provided to all work force
engaged in laying of underground cables

No materials/cables to be placed or stacked near the edge of any excavation.

No load to be placed or moved near the edge of excavation, where it is likely to collapse
on the work side

Safe distance shall be maintained from edge of trench

Materials will not to be placed or stacked near the edge of trench.

No load to be placed or moved near the edge of trench, where it is likely to cause
collapse of the trench

No load/personnel movement across trench

Manual handling awareness will be spread for load and electrical cables.

Adequate rest periods shall be allowed, job rotation, minimize repetitious twisting and
shoveling
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5.12.3 Safety Working in the Vicinity of Traffic

When working on road or in the vicinity of traffic, traffic management must be carried.
Prior to commencing underground cable laying works, approval shall be obtained from
the agency responsible for the care, control and management of the roads.

Care should also be taken to ensure that all other required authorizations are obtained
prior to the commencement of works.

Lengthy delays may be experienced, if all necessary approvals are not obtained,
increasing the risk of undesired traffic incidents.

In addition, other agencies such as emergency services, police, public transport etc. in
the area may need to be informed in advance of the underground cable laying works
Where the proposed traffic management involves modification to existing signal phasing,
number of traffic lanes and / or timing on roads; are to be approved through traffic police
Work zone Road Safety Barrier will also be provided

5.12.4 Public Safety

Cable markers shall be installed to indicate the location of all underground power cables.
Compaction to specified standard

Site cleared of debris and refuse

Restoration of site after laying underground cables

Proper marking with danger sign over electrical cable route and emergency numbers.

5.13 Occupational Health & Safety During  Maintenance

A hazard assessment must be carried out by the work crew prior to commencement of

maintenance work to ensure that:

o All hazards have been identified and assessed.

The appropriate controls have been put in place to mitigate the hazards.

All members of the work crew are aware of the hazards.

The safety of the public and other workers has been ensured.

APEPDCL has been notified of any proposed work in the vicinity of underground

cables

Necessary personnel protective equipment (PPE) shall be provided to work.

o No workers shall physically handle a distribution cable of any type, if its condition is
suspect or doubtful unless the cable is proved to be de-energized.

o No personnel shall physically handle a high-voltage cable, while it is live unless it is
completely surrounded by an earthed sheath or screen, or both, and precautions are
taken, where necessary, to avoid danger from induced voltages and transferred earth
potentials. A high-voltage cable shall be isolated, earthed and proved to be de-
energised on site prior to commencing maintenance work on the cable.

o0 Placing any pressure or load on exposed cables and or cable joints is not permitted.

0 This is inclusive of stepping on to or using the cable or cable joint for support whilst
working on or near the asset. If this is physically impractical, APEPDCL must be
consulted on an alternate work method.

(0]
(0]
(0]
(0]

(@]
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CHAPTER 6
ANALYSIS OF ALTERNATIVES

6.1 GENERAL

This chapter presents an analysis of alternatives considered in the project preparation to
avoid or minimize both environmental and social impacts that would be inevitable, if
technically optimal cable route alignment is followed. An analysis of various alternatives has
been carried out prior to arriving at the technically best fit option with minimal environmental
and social impacts.

The main issues along the operations area/COIl along underground cable routes are the
physical obstacles like unauthorized ramps/steps of private and/or government buildings,
which have been extended on to roads for ease of access, existing over ground poles
(telecom/ electricity/street light) and road side trees among others. The other issues are
disruptions to underground public utilities like water supply, sanitary and drainage
connections across cable route corridor, safety to pedestrians as well as road users apart
from work force, who are directly involved for cable laying operations.

The social issues due to the UG cabling project are;
» Temporary loss of access to residential and commercial buildings
» Temporary impact on livelihood of squatters/street hawkers/vendors.

The route alignments considered in the REN/UG cabling project (as indicated in Chapter 2)
is flexible and therefore this factor has been used to avoid most of the above mentioned
obstacles within the operational area/corridor of impact (COl), while finalizing the cable route
corridor.

6.2 WITH OR WITHOUT PROJECT SCENARIO

The ‘with’ and ‘without’ project scenarios are analyzed with respect to the development of
the state by the backdrop of requirement of resilient electrical distribution infrastructure for
sustained growth economy and consequent well-being of its citizens in the aftermath of
cyclones/natural disasters.

The ‘with’ scenario of the REN/UG cabling project is expected to provide a resilient electrical
network even if the coast of Visakhapatnam is struck with another cyclone/natural disaster,
like the Hudhud in October 2014. The REN/UG cabling project is expected to minimize the
miseries of people at large, minimize the damages to public and private property, help the
state to handle the after effects of natural disaster(s), which the coastline of Andhra Pradesh,
including Visakhapatnam stands exposed and most importantly help the state economy
recover faster in the aftermath of natural disasters. The project also helps to upgrade the
existing over head network to construct an upgraded underground electrical network, which
can cater to the projected power demand as of year 2025.

The main objective of this component under APDRP is the conversion/replacement of all
existing over head electrical network into underground cabling network so as have a resilient
electrical network (REN), which can stand the vagaries of cyclones and reduce/prevent the
miseries of people and resources for reconstruction including helping the state economy to
recover faster in the aftermath of natural disasters.

If the REN/UG cabling project is not implemented, there is every likelihood that the existing
over head electrical network within Visakhapatnam will stand exposed to damages and
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destruction that comes along with the cyclones, the last being the Hudhud in October 2014.
Moreover, existing OH electrical network would need investments for up-gradation to meet
increasing power demand of Visakhapatnam in the coming years. Any further investments
on the existing OH electrical infrastructure can’t be justified, given the looming threat of
cyclone disasters and the damages that comes along with that.

Therefore, the “with” project scenario, with its minor adverse impacts is more acceptable
than the “without” project scenario which would mean an aggravation of the existing
problems. Potential benefits of the proposed REN/UG cabling project are substantial and far-
reaching in order to achieve all-round development of the State economy and progress for
its people.

6.3 CABLE ROUTE ALTERNATIVES

The project preparation has considered several options/alternatives, during finalization of
route alignment of the REN/UG cable project. The factors, which were considered included
most optimal cable length, avoid or minimize relocation/shifting requirements of existing
utilities along route alignment, avoidance of trees, which otherwise need felling, avoid or
minimize road crossing points, minimum diversions to traffic as well as pedestrian traffic
among others.

Any route alternatives, without considering optimal cable length, relocation/shifting
requirements of utilities, avoidance of trees, minimum diversions of pedestrian and vehicular
traffic will cause severe disruptions not only for project implementation but also for vehicular
and pedestrians traffic, since cable routes are all spread across Visakhapatnam city’s busy
main roads to lanes and by-lanes. No provision of OFC and /or other communication cables
have been included in the REN/UG cable project. This was warranted to minimize down time
during restoration of faults in UG cables (in case), avoid multiplicity of required coordination
during UG cable routine maintenance, particularly during cable fault repairs, to limit the width
of the trench to bare minimum as trenches are along road and most importantly to maintain
exclusivity as a safety requirement.

6.4 'OPERATIONS AREA’ ALTERNATIVES

The project preparation has proposed four configurations of cable laying, but with varying
depth and width in all cases under the project. In order to minimize disruptions to both
pedestrian as well as to vehicular traffic, it is utmost necessary to limit the area of operation
required for trenching, cable pullout, lowering, jointing, prior to refilling and restoring trench
to its previous state and at the same time ensure minimum working space is available for
completing work in a timely manner.

In order to limit the area of operations, several cable trench excavation methods were
assessed for minimal operations area requirement and a 2.5 meters wide corridor as
‘operational area or corridor of Impact’ along the footpath, has been considered, which are to
be opened up for cable laying operations in 500 meters long segments. The 2.5 meters wide
corridor in 500 meters long segments is to be barricaded on both sides considering the
following;

e The corridor of impact/operations area will be along footpath, with footpath/kerb being
one edge, and other edge of corridor extending on to road up to a maximum of 2.5 m.
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In case of roads which do not have foot paths, the line of sight with trees/poles shall be
considered as one edge of the 2.5 m wide corridor and other edge of corridor extending
on to road up to a maximum of 2.5 m.

The 2.5 meter wide corridor of impact/operations area is to be barricaded on both sides
in 500 meters long segments along cable alignment with provision for temporary access
at regular intervals to cross over across barricaded area for pedestrians as shown in
Figure 6.1 & 6.2 (Figure 4.1 reproduced as 6.1 for ready reference).

Within the barricaded operational area, 1 meter wide cable trenches are to be excavated
using mini excavators/ skid steer loaders like chain mounted Bobcat model E26 or Wheel
mounted Vectra- model HEMAN 175 or wheel mounted model-JCB 155, trenchers,
among others. Such mini excavators are especially designed and suited for excavations
within limited operational areas and are commercially available with options for different
attachments suited for operations like for rock breaking, trenching, cable pulling, earth
back filling and compacting operations.

The mechanical excavations are to be essentiality supplemented by manual excavation
at some places in order to maneuver minor obstacles within the barricaded operational
area like kerb/road side small trees/saplings, telephone/electric poles, which will
otherwise require shifting or removal for movement of excavators, if mechanical means
of excavation is to be adhered all through the alignment.

Other operations like cable pull out, lowering, refilling of trenches, removal of excess
earth, compacting of backfilled earth etc can be done by using the same mini excavators,
with additional accessory attachments. Thus, no operations related to cable laying work
is ordinarily expected to spill out on to either footpath or the road, outside the barricaded
area.

The operational areas can be moved ahead in 500 meter long segments, once all
required cable laying operations are completed including restoration of trenched area to
its previous state as required/specified.

The contractors shall be provided with adequate open areas (at least two to three
locations per package) to store inventories like cable rolls, cement concrete slabs,
earth/sand for refilling, cement concrete batch mixers for restoration of trench area
among others. The provision of open areas for inventories will minimize disruptions to
vehicular/pedestrian movement near barricaded operational areas and avoid
unwarranted storage of construction materials on roads.

The barricaded areas in each segment shall be provided with fixed exit and entry points
for bring in required inventories and taking out debris or disposables out of the
operations area.

The operational areas can be either on left or right side of the road depending upon of
the cable route alignment considered in the project preparation.

In case, excavations are to be carried out using standard/full size excavators, the corridor of
impact or required width of operations area required will be at least 3.5 m, which will further
reduce the available lane space for traffic movement and can lead to disruptions to vehicular
traffic.
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Figure 6.1: Barricaded operational area/corridor of impact for UG cable laying
operations
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Figure 6.2: Corridor of Impact/ Operational Area for trench Excavation

Alternatively, if corridor of impact/operations area is to be limited to bare minimum, even
then, required width will be 1.6 m and in such case trench excavation needs to be carried out
through manual excavation. In case manual excavation is adopted, other operations like
cable pull out; lowering into trenches will spill out on to roads and outside the barricaded
area for limited periods during cable laying, which can lead to traffic disruptions. The manual
excavation may be essentially required in narrow roads, where LT cables are required to be
laid. Also, manual excavation of cable trenches for the entire UG cabling work will be time
consuming and prolong the implementation of project.

6.5 ECONOMIC IMPACTS & BENEFITS OF REN/UG CABLE PROJECT

The economic impacts of recurring natural calamities along coast line of Visakhapatnam and
the benefits of REN/UG cable projects are given in sub chapter 2.3 & 2.6 of chapter 2-
Project Description
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CHAPTER 7
PUBLIC CONSULTATION AND INFORMATION DISCLOSURE

7.1. General

This chapter summarizes public/stakeholder consultations undertaken as part of
environmental and social impact assessments of REN/UG cable project within Package 4
area of Visakhapatnam City.

7.2. Stake Holder Consultations

The stake holder consultation meetings were conducted at two stages: one at package area
level to involve a broader section of stake holders at package or even beyond at city level
and second stage consultations at respective substation areas along the UG cable routes, to
involve directly the community, who will be in some way or the other will be affected by the
project.

The package level consultations were conducted on 21% October, 2016 wherein local
leaders, elected representatives, prominent persons, NGO representatives, concerned govt.
department officials from across the city were invited. All the invitees were handed over
project brochures both in local language and English at the venue of consultation meeting
and prior to the commencement of the consultation meeting. During the public consultation
meeting, a comprehensive power point presentation was made to enable invitees a complete
understanding of the project dimensions and its possible implications. Altogether, 116
people, comprising both women and men, constituting elected representatives (member of
parliament, member of legislative assembly, present and past municipal corporation council
members), local people/residents including women, Residents (Colony) Welfare Association
Representatives, Public Representatives, telecom department(BSNL), Traffic Police and
officers from APEPDCL among others attended consultation meeting.

The stake holder consultations at respective substation area levels were conducted at 4
locations namely Golayendada (Yendada), Ramalayam Street (VIMS), Lalitha Temple
(Rushikonda) and Sagar Nagar (Adibatlanagar) on 26" July, 27" July, 30" July and 31 July,
2016. All the stakeholders attended the consultation meeting were handed over handouts
providing information about the project and requirement for laying of underground cables
under the project.

The summary of stakeholders’ composition at both package and at respective substation
area consultations are given in Table 7.1.
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Table 7.1: Summary of Stakeholders’ Composition at Both Package & Substation Area Consultations

Stake Holder Total Persons No. of
0, 0,
SINo Consultations Attended Males | Females % Males | % Females Locations

A Sub-station area wise Consultations along cable rou  tes
Golayendada

1 (Yendada) 14 3 11 21.43 78.57 1
Ramalayam Street

2 (VIMS) 17 7 10 41.18 58.82 1
Lalitha Temple

3 : 12 7 5 58.33 41.67 1
(Rushikonda)
Sagar Nagar

4 . 14 9 5 64.29 35.71 1
(Adibatlanagar)

B Package Level - Multi Stake Holders
Vaisakhi Jala

p | Ydyanavanam, 116 85 31 73 27 1
Suryabagh,
Visakhapatnam
Total Number of

Total | Stake Holders at 173 111 62 51.65 | 48.35 5

Package and
Substation area level

7.3. Issues Raised During Stakeholder Consultations

The issues raised by the stakeholders at both package as well as at substation area level
were almost similar except for the intensity and depth of awareness of project dimensions
and associated issues. The stakeholders at package level were more outspoken, completely
aware of the project dimensions and issues associated with project whereas the
stakeholders at substation area levels were directly concerned with the likely inconveniences
that they are likely to face during project implementation. Thus, two stage stakeholder
consultations gave an insight to a wide ranging perception of the community about project.

Table 7.2 presents the most prominent and common issues raised during stakeholder
consultations at both levels. The EMP proposed under the REN/UG cable project has
considered all relevant issues/concerns that surfaced during stake holder consultations.

The EMP has included adequate cost provision, wherever required to ensure all issues
raised during stakeholder consultations are addressed/implemented during project
implementation.
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Table 7.2: Issues Raised During Public Consultations and its Reply/ Redress in EMP

SL
No

Issues Raised During Public Consultations

Reply to Issues Raised/Redress in EMP

Is there any provision for optical fibre cable
within the underground cable trenches?

No provision of OFC and /or other communication
cables have been included in the REN/UG cable
project. This was warranted to minimize down time
during restoration of faults in UG cables (in case), avoid
multiplicity of required coordination during UG cable
routine maintenance, particularly during cable fault
repairs, to limit the width of the trench to bare minimum
as trenches are along road and most importantly to
maintain exclusivity as a safety requirement.

Is the future load growth taken into account?

The load flow studies of existing OH system (at present
levels) and load condition of year 2022 has been duly
carried out. The HT and LT cables used will have XLPE
insulation, which can withstand higher loads as well as
higher temperature as compared to cables with PVC
insulation. Moreover, HT and LT Cables will have two
sheaths of PVC sheets (inner and outer), both of which
will be FRLS (fire resistant and low smoke), which
prevent fire hazards.

Is there any equipment for identification of
cable faults

Under the REN/UG cable project, cable fault locating
instruments will be deployed, which can detect the exact
location of the cable fault with less than 1 metre
accuracy. Once, the location has been detected, faulty
sections will be isolated and cable restoration works will
be undertaken with minimum down time through
dedicated O & M team.

What is the procedure of laying cables in
narrow streets and slum areas?

Cable laying in narrow streets and slum areas will be
done through manual digging with minimum cable
trench width. Even, if this NOT feasible, then cables will
be laid over head hung on EXTRA strong overhead
poles up to individual customer end, to ensue minimum
inconvenience to local people.

There should be a Social Expert from
Implementation Unit to resolve social issues

Dedicated social officers will be deployed for the entire
duration of the project implementation stage to address
and resolve all complaints with minimum time frame.
UG cable project will also have dedicated Grievance
Redressal Mechanism to resolve social issues.
Adequate fund provisions have been accordingly made
in EMP.

Will there be any effect of UG Cable system on
proposed metro rail system?

Metro rails are generally being aligned along the
median/centre of the road whereas underground cable
under REN/UG project is being aligned along edge of
the road. Therefore, there will be any direct conflict of
alignments. However, as and when required adequate
coordination will be ensured with Metro authorities at all
levels for resolution of matter, if any
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Table 7.2: Issues Raised During Public Consultations and its

Reply/ Redress in EMP

SL
No

Issues Raised During Public Consultations

Reply to Issues Raised/Redress in EMP

Is there any proposal for concrete duct or cable
directly buried in ground?

Cables will be laid in underground trenches with 1 meter
wide and maximum depth of 1.25 metre and cables will
be laid in layers as per predetermined configuration.
Four types of UG cable trenches are considered for 33,
11 and LT cables. No provision for concrete ducts have
been considered for laying of UG cables on an all
through basis as it is expensive.

Whether the UG Cable system has any effect
on water supply lines and underground
drainage system?

During excavation utmost care will be taken, as a pre-
cautionary measure to ensure no public utilities like
water supply pipes, sanitary/sewer pipes, telecom,
electric cables and any other utilities are
disrupted/damaged. In case any such
disruption/damage, on-site crew comprising mason,
plumber, carpenter/sheet metal fabricator with all
required resources will be deployed to restore the
damaged utility with least down time. Adequate cost
provisions have been included in the EMP to address
this concern.

Is there any proposal to lay underground
cables to individual services?

REN/UG cable project is being implemented to convert
all over head 33,11KV and LT cables into underground,
to nullify or minimize the damages during natural
calamities like HUDHUD. The individual customers will
also be connected through underground cables from the
distribution transformers points.

10

Is there any detailed survey and blue print
prepared in co-ordination with GVMC?

The underground cable route alignments have been
prepared on a very detailed GIS based city maps, which
shows all existing utilities. Required co-ordination with
GVMC has been carried out and same will be
maintained throughout the project implementation stage

11

What precautions will be taken to protect other
utility services from damage due to laying of
UG cables?

During excavation utmost care will be taken, as a pre-
cautionary measure to ensure no public utilities like
water supply pipes, sanitary/sewer pipes, telecom,
electric cables and any other utilities are
disrupted/damaged. In case any such
disruption/damage, on-site crew comprising mason,
plumber, carpenter/sheet metal fabricator with all
required resources will be deployed to restore the
damaged utility with least down time. Adequate cost
provisions have been included in the EMP to address
this concern.
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Table 7.2: Issues Raised During Public Consultations and its Reply/ Redress in EMP

SL
No

Issues Raised During Public Consultations

Reply to Issues Raised/Redress in EMP

12

The corridor of UG Cables shall be marked
clearly above the ground level so as to avoid
possible accidents while digging by other
utilities.

Cable markers will be installed to indicate the location of
all underground power cables all along cable route
alignment. Also, colour coding of cables are being
followed to easily identify the cable type. i.e. different
colours for 33KV, 11KV and LT cables are being used.
Further, all UG cable trenches are being provided with
RCC cable covers and warning tapes, which will help in
easy detection of cables during any digging/excavation
works.

13

After charging the cable, the faults are to be
attended immediately and faulty sections are to
be isolated automatically.

Under the REN/UG cable project, cable fault locating
instruments will be deployed, which can detect the exact
location of the cable fault with less than 1 metre
accuracy. Once, the location has been detected, faulty
sections will be isolated and cable restoration works will
be undertaken with minimum down time through
dedicated O & M team.

14

The detailed execution plan shall be shared
with traffic police so as to arrange for diversion
of traffic.

Traffic diversion plans, wherever required for a specific
site/stretch, will be prepared in consultation and/under
approval of traffic police well in advance and No work
will be undertaken in anticipation of permissions and
approvals

Some of the photographs, depicting stake holder consultations at different levels are given
here under. The project information brochure provided to all stakeholders at consultation
meeting along with list of attendees is given in Annexure 5.
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CHAPTER 8
ENVIRONMENTAL MANAGEMENT PLAN

8.1 GENERAL

This chapter summarizes an environmental management plan (EMP), which includes
measures for avoiding or mitigating environmental impacts, anticipated during construction,
operation and maintenance of the REN/UG cable project in Package 4 area. The chapter
also includes the budgetary provisions for implementing the EMP.

8.2 BUDGETARY COSTS FOR EMP IMPLEMENTATION AND SUPERVISION

The implementation of many of the measures included in EMP largely constitutes good
construction practices and therefore, there are considered as incidental to works. However,
some measures are considered as additional requirement to mitigate or avoid
environmental, health and safety concerns during the implementation of REN/UG cable
project. Adequate cost provisions have been included for such measures, which are
considered as additional requirement whereas measures and these are incidental to work
are deem to have been included in the quoted tender/bid price by the contractor.

The budgetary provision for EMP implementation in Package 4 area of REN/UG cable
project is estimated to be INR 321 lakhs, as given in Table 8.1. Break-up of budgetary
provisions for EMP is given in Table 8.2.

The EMP will be integrated in the contract/bidding documents as MANDATORY
CONTRACTUAL OBLIGATIONS. Thus, the EPC contractor is expected to be fully
conversant with the EMP requirements of REN/UG cable project and accordingly make
required provisions for implementing the EMP at the bidding stage itself.

8.3 ENVIRONMENTAL MANAGEMENT PLAN

The Environmental Management Plan includes the measures for avoiding or mitigating
environmental impacts during pre-construction, construction and post-construction phases of
the project.

The EMP is summarized in Table 8.3. The EMP also indicate the role and responsibilities of
PIU and EPC contractor for planning and implementation of suggested measures in the
EMP.
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Table 8.1: Abstract of Budgetary Provision for EMP Implementatio
Cable Proj ect

n for Package 4 Area under REN/UG

S Budgetary
: Item Particulars Provision Remarks/Notes
No. :
Rs in Lakhs
These measures are to be essentially
A EMP Measures, considered incidental to works, Nil implemented by contractor and costs
deem included in quoted bid price deem included in quoted bid price by
contractor
EMP Measures, considered additional requirement Costs ~ are  budgetary pr.OVISIOI’lS.
. Contractor can make his own
to be implemented by contractor (excludes cost of . . .
B ) . 311.33 assessment and accordingly include in
road restoration, cost of which shall be as per . .
uoted bid price by contractor) bid price. Payment shall be made as
q P y per actual by PMC /PIU
This shall be the responsibility of PMC
under PIU. The cost of EMP
C | EMP Implementation Supervision by PMC/PIU Nil Implementation Supervision shall be
borne by PMC as per their quoted
rates.
Total Cost of EMP Implementation and Supervision
D 311.33 N
(Total of A + B +C) one
Add Contingencies @3% of 383 Lakhs 9.34
TOTAL COST of EMP IMPLEMENTATION 321

(rounded off) — Rs in Lakhs
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Table 8.2: Summary Budgetary Provision for EMP & RAP Implementa  tion and Supervision for Package 4 Area under REN/UG Project
(This Budgetary provision shall operate in conjunction with EMP Provisions in Table 8.3 of EIA Report as wel | as EIA Report as a whole)

S.No.

Rate
Iltem Particular. nit . Total ntit
e articulars U (in Rs.) otal Quantity

Total Amount
(in Lakhs)

EMP MEASURES, CONSIDERED INCIDENTAL TO WORKS AND DEEM INCLUDED IN THE QUOTED TENDER / BID PRICE BY
CONTRACTOR

Site cleanup and removal of all waste materials/debris lying within each 2.5 metre wide and 500 metre long operational area /cable laying
segment

Ensure roadside drain chutes are cleared on both upstream and downstream sides of operational area, prior to commencement of cable
laying operations and these drains are to be periodically cleaned throughout the cable laying phase, followed by final cleanup just prior to
opening the operational area(s) for traffic. Also, ensure no water logging occurs along barricaded operational area during rainy
days/season

Stacking of sand bags in polypropylene (used cement) bags, along inner side of barricades as required, preventing seepage /water logging
of cable trenches in wet season/rainy days. In case of excess water logging, trenches shall be emptied using dewatering pump, as may be
required

Ensure all tipper trucks are loaded only up to permitted capacities and adequately covered with wetted net cloth, so that en-route dust and
spills avoided. Alternatively, water resistant tarpaulins can also be used to cover trucks. In such case, the top surface of loaded material(s)
viz. excavated soil or bitumen chunks or debris shall be wetted, prior to covering with tarpaulins

Provision of safe and adequate temporary intermediate access (fabricated MS planks of adequate size, strength and build) across
barricaded area for adjacent building occupants as per requirements

Ensure utmost care is taken that no underground utilities are damaged during trench excavation. In case of damage to any utilities like
water/sewer/sanitary lines as a consequence of trench excavation works, same is to be restored with least down time through deployment
of dedicated on-site crew group comprising mason, plumber, carpenter and sheet metal fabricator stationed at operational areas with all
required tools and equipments. The onsite crew shall be provided with mobile van (MUV type) for ease of movement across operational
areas within the package. The number of crew group(s) deployed shall commensurate with number of active operational areas so as to
ensure no unwarranted/undue delay in restoration of damaged utilities due to inadequate crew group(s). Note: Provision of crew and with
mobile van (MUV type) for ease of movement is a paid item as per the quoted price by bidder.

During all excavation operations, regular sprinkling of water with pressurized fine spray shall be carried out to contain/limit dust levels within
APPCB norms as may be required

After the completion of underground cable laying works and prior to opening up of operational area for traffic, the site has to be cleaned
and all waste materials/ debris are to be removed and disposed at approved locations/sites

All types of excavated materials from operational areas are to be transported either to work camp sites for reuse and /or to approved
locations for safe disposal

EMP MEASURES, CONSIDERED INCIDENTAL TO WORKS AND D EEM TO BE INCLUDED IN
THE QUOTED TENDER / BID PRICE BY CONTRACTOR
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Table 8.2: Summary Budgetary Provision for EMP & RAP Implementa  tion and Supervision for Package 4 Area under REN/UG Project

(This Budgetary provision shall operate in conjunction with EMP Provisions in Table 8.3 of EIA Report as wel | as EIA Report as a whole)

10 All vehicles /equipment deployed at operational areas shall be in good working condition and mandatorily have valid Pollution under control
certificates, while being deployed on this project.

11 Establishing work camp sites for macadam mix plants, hot mix plants and stacking of inventories for cable laying operations and restoring it
to previous state, in all respects
No workforce camps shall be set up at any of the operational areas. All work force are to be provided with suitable type of rented

12 accommodation, if required or can return to normal places of residence. Pooled transportation facilities as may be required, shall be
provided by contractor
All traffic diversion plans (specific site/stretch wise) wherever required are to be prepared by contractor, shall be prepared in consultation

13 with APEPDCL and requisite approvals from traffic police shall be sought by APEPDCL well in advance (at least 7 days). Approved traffic
diversion plans are to be implemented by the contractor during entire duration of cable laying operations, at a specific site/stretch

14 All road cutting permissions shall be obtained at least 7 days in advance from GVMC and no excavation shall be commenced without
requisite permission and approvals and intimation to PIU

15 All operational areas shall be access controlled with fixed entry and exit points and shall have watch and ward facilities at all times. All
workforce shall be provided with identity cards.
After dismantling of overhead infrastructure, the places shall be restored to match with surrounding places viz, when a pole has been

16 dismantled, the pole location shall be restored to match with surrounding place, including filling up the foundation pit of the pole with
sand/cement concrete and finishing to match with surrounding surfaces as may be required.

17 All roads shall be restored to its previous condition and ensure that old and newly laid surfaces match without any uneven surfaces. The
road restoration cost is a paid item as per the quoted price by bidder.

18 First aid facilities and free emergency care shall be provided to all workforce and third party and no cost shall be recovered from them on
this account — The contractor shall have CAR policy to cover both Contractor and APEPDCL.

19 Transit mixers with delivery hoses shall be used for backing filling of trenches with sand, to minimize space requirements at operational
areas and avoid double handling of materials

20 All supervisory staff shall be provided with mobile phones for better communication across all operational areas, in case of emergency or

otherwise
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ESTIMATED COSTS FOR IMPLEMENTATION OF EMP MEASURES CONSIDERED AS ADDITI ONAL REQUIREMENTS TO BE IMPLEMENTED BY
CONTRACTOR (EXCLUDES COST OF ROAD RESTORATION USING RECYCLED WMM AN D RECLAIMED ASPHALT PAVEMENT, COST OF WHICH
SHALL BE AS PER QUOT ED BID PRICE BY CONTRACTOR

EMP Item Particulars Basis of Estimation Units and Cost per unit Tot.al Amount
(in lakhs)

Considering 4 operational areas within the package at 192.00
any given point of time & 500m Iengt_h of _barrlcad'e per 4,000 metres
operational area, Total length of barricading required
(4x500x2 sides)
Total no. of barricades required, considering 2.5m
long x 2.0m height barricade 4,000/2.5
Total no. of barricades 1,600

Fabrication and Erection of MS — - — )

barricades on both sides of the cable | Fabrication Cost of each barricade as specified Rs 20,000/barricade

trench alignment Total Cost of barricades 20,000x1600
Total Cost Rs 32000000
Total cost of barricading for package 4, considering
50% of the cost of charged for package 4 area,
balance being residual value + 10% for shifting Rs 32000000x0.6
barricades from one to next operational
area(rehandling)
Length of Barricading for installing LED Strip lighting 5.00
(only towards roadside to be provided) per operational 500m
area
Total no. of operational areas permitted at any given 4

Provision of LED strip lighting to MS | time in all 4 substation areas of package 4

barricades as a safety measure during [ Toa| length of Barricading for which LED strip lightin

night hours o b pm?/i o g P lighting 500x4 = 2000 metre
Cost of LED Strip lighting Rs 250/ metre
Total cost of LED Strip lighting 2000x250
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ESTIMATED COSTS FOR IMPLEMENTATION OF EMP MEASURES CONSIDERED AS ADDITI ONAL REQUIREMENTS TO BE IMPLEMENTED BY
CONTRACTOR (EXCLUDES COST OF ROAD RESTORATION USING RECYCLED WMM AN D RECLAIMED ASPHALT PAVEMENT, COST OF WHICH
SHALL BE AS PER QUOT ED BID PRICE BY CONTRACTOR

EMP Item Particulars Basis of Estimation Units and Cost per unit Tot.al Amount
(in lakhs)
' [ [ i [ , . , , .40
Lnos;?(ljlstlonon of bo&autlzr;)/;lrgen;gqlvers;gg No. of Caution/ Diversion Boards required per 500m 4 8
downstream sides of operational area as operational area/ segment
per requirement of specific stretch .
Total no. of operational areas/segment of 500 metres 24.80x1000 / 500 =150
each, considering 74.80 km of UG cable trench length ' -
Qon3|der|ng each board. can be reused maximum 5 150x4/5 =120
times, Total Boards required
Total boards required say 120
Average cost of each board as per IRC Specifications Rs 7000/- Board
Total cost of boards (after deducting 10% for salvage
value and adding 10% for shifting cost across different 120 X 7000
sites/operational areas)
. . 33.17
Total no. of operational areas/segments at any point 4
Provision of 4 mobile toilets - 2 wet type | in time
and 2 dry type(bio-digester) of DRDO
approved design and each mobile toilet | Considering 1 mobile toilet/operational area, total 4
fitted with 2 seats (1 seat for male and 1 | mobile toilets required (2 wet type and 2 dry type)
seat for female) with separate i i _
entrances), wet type toilets fitted with Cost of one wet type mobile toilet (MS fabricated) 2
1000 litres overhead water storage tank, | seats (1 male& 1 female with separate entry), fitted Rs 300000
and all toilets stationed at a suitable | with 1000 litre overhead tank and 500 litre cap. bottom
place within 100 metres from operational | tank
area, with one attendant
Total cost of mobile toilets- 2 no.s of wet type Rs 600000
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ESTIMATED COSTS FOR IMPLEMENTATION OF EMP MEASURES CONSIDERED AS ADDITI ONAL REQUIREMENTS TO BE IMPLEMENTED BY
CONTRACTOR (EXCLUDES COST OF ROAD RESTORATION USING RECYCLED WMM AN D RECLAIMED ASPHALT PAVEMENT, COST OF WHICH
SHALL BE AS PER QUOT ED BID PRICE BY CONTRACTOR

EMP Item Particulars

Basis of Estimation

Units and Cost per unit

Total Amount
(in lakhs)

Cost of water @ 150 litre/day for 2ldays
duration/operational area x 75 operational areas (for
50% wet type toilet) @ Rs. 0.5 /litre

Rs 118125

Cost for emptying of bottom tanks through mobile
suction machine @ 3 times/21 days/75 operational
areas @ Rs 750/emptying operation

Rs 168750

Total cost of 2 dry type (bio digestor) of DRDO
approved design with 2 seats (one male and 1 female)
@ Rs 4,50,000 per toilet

Rs 900000

Shifting Cost of Mobile toilet from one operational
area to another @ Rs 750/shift/150 operational areas

Rs 112500

Man day cost of mobile toilet attendants @ Rs
450/day/21/150 operational areas

Rs 1417500

Total Cost

Rs 4056675

Total cost of deploying mobile toilet at all operational
areas after deducting 20% salvage value

Rs 3316875

Provision of mobile drinking water
counter/kiosk, fabricated from stainless
steel with 300 litre capacity, with at least

two taps, with bottom tank to collect
waste water and stationed at a suitable
place within 100 metres from operational

area, with one common attendant for

Fabrication cost of one mobile drinking water kiosk
made of S.S. with at least two taps, 300 litre water
holding capacity & bottom tank (300 litre holding
capacity) to collect used water

1,25,000/kiosk

Total cost of Kiosks for 4 operational areas

Rs 500000

10.12
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ESTIMATED COSTS FOR IMPLEMENTATION OF EMP MEASURES CONSIDERED AS ADDITI ONAL REQUIREMENTS TO BE IMPLEMENTED BY
CONTRACTOR (EXCLUDES COST OF ROAD RESTORATION USING RECYCLED WMM AN D RECLAIMED ASPHALT PAVEMENT, COST OF WHICH
SHALL BE AS PER QUOT ED BID PRICE BY CONTRACTOR

EMP Item Particulars

Basis of Estimation

Units and Cost per unit

Total Amount
(in lakhs)

both Mobile toilet and drinking water
kiosk

Cost of  Water @ 200 litre/day/kiosk/21
days/operational area/150 operational areas @ Rs 0.5
llitre -

Rs 315000

Shifting cost of Kiosk from one operational area to
other - 150 operational areas @ Rs 750/shift

Rs 112500

Emptying of bottom tanks through sewer suction
machine 3 times over 21 days of operational area/150
segment (3x750x150)

Rs 337500

Attendant cost is not considered separately. Already
included under mobile toilet (common attendant for
mobile toilet and drinking water kiosk)

Total cost of drinking water kiosk at all operational
areas

12,65,000

Total cost of deploying drinking water kiosk at all
operational areas after deducting 20% salvage value

10,12,000

Deploying a on-site crew group,
comprising mason, plumber,
carpenter/sheet metal fabricator at all
operational areas, on full time basis,
provided with mobile van(MUV type) and
all required tools/equipment/materials

Total cost of deploying 3 skilled workers with 3
assistants (Carpenter, mason and metal
sheet/fabricator for 18 months at Rs 750 per day for
skilled worker and Rs 450 for unskilled worker

1944000

Total cost of providing one multi utility pick-up van
with 6 seats and provision for keeping tools and
equipments including driver, fuel and routine vehicle
maintenance for 18 months at Rs 1,00,000 per month.
Moble pick up van also shall have one operational

18,00,000

37.44
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ESTIMATED COSTS FOR IMPLEMENTATION OF EMP MEASURES CONSIDERED AS ADDITI ONAL REQUIREMENTS TO BE IMPLEMENTED BY
CONTRACTOR (EXCLUDES COST OF ROAD RESTORATION USING RECYCLED WMM AN D RECLAIMED ASPHALT PAVEMENT, COST OF WHICH
SHALL BE AS PER QUOT ED BID PRICE BY CONTRACTOR

EMP Item Particulars

Basis of Estimation

Units and Cost per unit

Total Amount

(in lakhs)
mobile number
Total cost of deployment of on-site crew for restoring
damaged utilities and provided with mobile van
. . 37,44,000
excluding cost of damaged materials (only labour
cost)
Provision of traffic wardens along ) ) 25.20
operational areas, near to | No. of Persons/location/8-hour shift 2
junctions/intersections
Duration 3 weeks x 7 days
No. of Locations 100
Total Mandays 4200 mandays
Cost Rs 600/manday
Total cost Rs 2520000
TOTAL COST OF EMP IMPLEMENTATION (Total of B) 311.33
Add Contingencies @3% 9.34
TOTAL COST OF IMPLEMENTATION (Total of B) in Lakhs (rounded off to) 321
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(This shall be read and operated in conjunction with EIA Report an

Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Sl.

No.

Project
Stage/Activity

Environmental Management Measures

Responsibility

Planning and
Execution

Supervision/Mo
nitoring

PRE-CONSTRUCTION STAGE- REGULATORY REQUIREMENTS PRIOR TO TENDER AWARD

Package 4 area

Obtain if any clearance or permission is required.

Team Leader/
Environment and
Social Safeguards
Specialist, PIU-EHS
PIU

Team Leader/
Environment
and Social
Safeguards
Specialist, PIU-
EHS PIU

CONSTRUCTION STAGE

Orientation for
EPC Contractor

e Conduct briefing and/or orientation for EPC Contractor on the extent of the areas covered
under package 4 of REN/UG Cable Project, regulatory compliance requirements, EIA/EMP
provisions and requirements under the project, grievance redress mechanism for both social
and environmental issues, public safety aspects at work place and reporting requirements
under the project. The orientation shall also include

>

>

requirement of mandatory induction training requirements by Contractor for workforce, at
all levels (including induction training and/or orientation for new entrants and/or different
disciplines throughout construction phase) covering the EIA and EMP requirements of the
REN/UG Project

To record and maintain safety at workplace & fatalities of all types, particulars of public
utilities damaged/restored, grievances received/resolved and any other matter of
relevance to EMP, provisions under the project

Contractor shall designate a dedicated senior level functionary to function as EPC-EHS
officer and EPC-Social Officer, who shall solely be responsible for implementation of all
EMP and RAP provisions in close co-ordination/consultation with PIU-EHS. The EPC-
EHS shall also be responsible in resolving all complaints/grievances with respect to
disruption of utilities from affected building owners and/or local people or any related
matter in a time bound manner as stipulated in the GRM. The GRM is provided in EIA

Team Leader/
Environment and
Social Safeguards
Specialist, PIU-EHS
PIU

Environmental
Officer and
Safety Officer
and field level
PIU-EHS
officers under
the overall
guidance of
Team Leader,
PIU-EHS
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(This shall be read and operated in conjunction with EIA Report an

Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Responsibility

Sl. Project Envi tal M ‘M
No. Stags/Adtivity nvironmental Management Measures Planning and Supervision/Mo
Execution nitoring
report.
Briefing shall include strict compliance against child labour, bonded or forced labour,
minimum wages and awareness about sexually-transmitted disease such as HIV/AIDS to
prevent potential incidence.
Contractor shall be clearly made aware of the EMP measures, considered incidental to
works and deem to be included in the quoted tender/bid price by contractor and EMP
measures, which are considered as additional requirement, for which cost provisions
have been included. Accordingly, contractor shall be encouraged to implement the
provisions and achieve the expected outcome. These are given as part of the EMP cost
estimates and Annexed to this EMP.
Consent to Establish and Consent to Operate (CTE & CTO) shall be obtained, for work Environmental
camp sites established for macadam mix plants and hot bitumen mix plants under the Officer and
project. All consent conditions stipulated by APPCB are to be compiled EPC-EHS Safety Officer
Regulatory No work camp sites for macadam or bitumen hot mix plants are to be set up or operated and angI{iJeIg:'eSvel
i by contractor prior to obtaining the CTE and CTO from APPCB. . )
gg:tfz:?trc])(r:es by y P 9 and field Ieyel PIU- officers under
EHS officers the overall
guidance of
Team Leader,
PIU-EHS
PIU in consultation and requisite approvals from GVMC shall identify suitable lands, EPC-EHS Environmental
Establishing which can be used as material stock yards and work camp sites for establishing Officer and
work camp sites macadam mix plants, hot mix plants and storage of construction materials by the EPC and Safety Officer
and material contractor during construction phase and field IeY6| PIU- and field level
stacking yards Under no circumstances, contractor shall use the cable laying route alignments as an EHS officers PIU-EHS
interim stack yard for materials of any kind /type even for limited durations of less than a offrl]cers und“er
the overa
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day

Essentially, barren lands or uncultivable lands and those away from human settlements
shall be the given selected for establishing work camp sites

The selected land shall not warrant significant change in land forms or terrain, to make it
suitable for establishing work camp sites

In case, land had been earlier used for establishing work camp site and meets the above
requirements, same shall be given preference

Requisite consent for establishing(CFE) and consent for operate(CTO) shall be obtained
from Andhra Pradesh Pollution Control Board

The ambient air and noise levels within the work camps sites shall be monitored, once in
month and corrective measures if any required shall be taken in order be complaint with
National Ambient Air Quality and Noise Standards

All stipulated consent conditions by APPCB shall be strictly adhered and complied by
contractor

The work camp sites shall be access controlled with fixed entry and exit points

The dust levels at the work camps sites is to be controlled through regular sprinkling of
water through similar mobile tankers deployed at operational areas for cable laying

Bitumen mix plants, deployed for REN/UG cable project shall conform to regulatory
norms/requirements

The site shall be cleared from all remnants of construction and debris and site restored to
its previous state, after completion of REN/UG cable project

Surplus soil available from excavation of cable trenches (sub-base and base layers) can
be used to grade the site, as well as to restore the site after works completion, if required

guidance of
Team Leader,
PIU-EHS
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Table 8.3: Environmental Management Plan (EMP) for  Package 4 of REN/UG Cable Project, Visakhapatnam
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e Cable route, cable trench of 1.0 metre width as well as 2.5 metre wide operational area is
to be demarcated on ground with yellow paint (7.5 cm wide minimum). The location of
inspection chambers (size 2.0x2.5x2.0 metres deep or as per requirement) at every 250
metres interval along cable route, also to be marked on ground with yellow paint

e While, demarcating the cable route and cable trench, shall mandatorily avoid removal
/shifting of any of over ground road side infrastructure like poles (all types and sizes) and
trees (all types and sizes), with exception of ramps, steps which are extending onto road.

e Ensure, centreline of 1.0 metre wide cable trench coincide with centreline of 2.5 metre

wide operational area, with 750mm wide working space availability on both sides of cable Environmental

trench (Refer Figure 4.1 of EIA report). Officer arld
Safety Officer
e The cable routes and strip plans for entire package 4 area is provided in Volume | - EPC-EHS and field level
Environmental Screening Report. The cable route plans are also provided in bid/contract and PIU-EHS
4 | Site Clearance documents of REN/UG cable project _ officers under
and preparation and field level PIU-
i Qi . the overall
e In case, cable routes are along commercial and busy roads, requisite approvals from EHS officers )
traffic police shall be obtained at least 7 days in advance prior to start of site clearance guidance of
operations in such stretches. The strip plans provided in Volume | can be used in planning TGSTCJ L:Hager’

of any traffic diversions, if required and /or for seeking approvals from traffic police.

e The environmental screening has identified 167 sensitive receptors along 74.41 km of
roads in which cable routes are aligned, the receptors include like hospitals,
schools/educational institutions/ function halls etc along cable routes in all four substation
areas (Ref Volume | Environmental Screening Report for locations of all such receptors).

e Details of Information about cable laying operations, scheduled work completion time in
such specific stretches shall be shared with all such institutions/occupants of buildings at
least 7 days in advance, prior to commencement of works. Their requirements with
respect to access or traffic diversions or any other concerns shall be considered in
operations planning and scheduling of work and adhered to without any lapses on any
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account

The occupants of other buildings/establishments along operational areas to be barricaded
shall be informed 7 days in advance about cable laying operations, scheduled work
completion time, restriction in access for limited time and their specific requirements, if any
with respect to temporary access and arrangements shall be discussed and finalised prior
to barricading and commencement of trench excavation

Prior to commencement of excavation works, carry out minor repairs to foot paths
(including making good all uneven surfaces along 500 metre cable route segment)
adjacent to barricaded area (wherever applicable) to ensure pedestrian safety as a result
of reduced walkway due to barricading on the road side.

All operations shall be restricted to only day hours in residential areas. Only in case of
commercial areas, which are most unlikely to disturb residential pockets, the operations,
can be carried out at night hours with adequate floodlit arrangements and ensure
operations are not a hazard to night traffic

At any given point of time, only 500 metre length operational area shall be opened up for
cable laying operations at a particular location and a maximum one such operational
areas per substation zone. Prior to moving on to next 500 metre segment, all works in the
previous segment shall be completed in all respects including road restoration (excluding
bituminous layers) and worksite shall be completely cleared, prior to opening to traffic. The
laying of the bituminous layer is to be subsequently taken up immediately after the natural
compaction, expected to take place within 3-4 weeks or as determined based on site
conditions.

Prior to commencement of excavation operations, permission for road cutting from GVMC
and approvals from traffic police, wherever required shall be obtained in advance. The
telecom department shall be informed about the cable laying operations.

Once required permissions from GVMC and traffic police are in place, barricade(s) shall

Page | 120




(This shall be read and operated in conjunction with EIA Report an

Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Sl.

No.

Project
Stage/Activity

Environmental Management Measures

Responsibility

Planning and
Execution

Supervision/Mo
nitoring

be placed on either side of the 2.5 metre demarcated operational area. A suggested
typical design for barricade, which is suitable for city a road, is given in Figure 5.1 of EIA
report. The barricade will not only help to significantly to contain and limits the impacts of
cable laying to the operational area itself but will also act as a noise barrier.

Sand/earth filled polypropylene bags (used cement bags) are to be placed along inner
side of both barricades, to prevent seepage and water logging of cable trenches during
rainy days. Seepage and water logging will not only prolong cable laying operations but
will also prolong inconvenience to public and vehicular traffic as a result of barricaded
operational area for extended period

The barricades shall be provided with energy efficient LED strip lighting system (on only
roadside) as a hazard safety for traffic moving at nights and late nights. The LED lighting
system shall be switched on between sunset and sunrise hours mandatorily, for the entire
duration of cable laying operations in any segment.

All work force deployed for cable laying operations shall be mandatorily provided induction
training, which shall include awareness about the safety practices at work places, safe
distances to be maintained around moving equipment like excavators etc, health and
safety issues with particular emphasis on public safety and on-site sanitation practices at
worksite during cable laying operations.

Every 500 metre segmental operations area shall be stationed with one mobile water
tanker of 6000 litres capacity to meet all operational area water requirements. The water
tanker shall be fitted with arrangements for a pressurized fine spray and a hose reel of
600 metre length. Typically, water shall be used for dust suppression during site
preparation, excavation, consolidation of backfilling layers and wetting of net cloth covered
over tipper trucks, prior to their dispatch from operations site and site clean up after
completion of cable laying

All workforce deployed at site irrespective of level, shall mandatorily wear personnel
protective equipment (PPE) like safety helmets, face masks, ear plugs, protective gear

Page | 121




(This shall be read and operated in conjunction with EIA Report an

Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Sl.

No.

Project
Stage/Activity

Environmental Management Measures

Responsibility

Planning and
Execution

Supervision/Mo
nitoring

with reflective jackets and safety shoes.

Use of well-maintained and less than 5-year old earth excavators/moving equipment shall
be ensured to limit the noise levels to a large extent.

At some locations like busy roads with commercial complexes and particularly near or
ahead of junctions, location specific traffic diversion plans are to be planned and
implemented to ensure smooth passage of traffic and avoid congestion. Same may be
finalised in consultation/approval of traffic police, well in advance of at least 7 days.

Diversion notice boards, or caution notice boards for both pedestrian as well as vehicular
traffic at all appropriate required locations, both on upstream and downstream both sides
of the barricaded area shall be installed, so that approaching traffic can move with caution.
All boards shall be as per code of practice for road signs IRC: 67-2012

Trained traffic wardens with reflective hand held batons and jackets, helmets and safety
shoes are to be deployed at places, wherever barricaded operation areas are near to road
junctions/intersections in order to ensure smooth movement of traffic.

One crew group comprising mason, plumber and carpenter/sheet metal fabricator (with
required labour assistants) shall be assigned with two 500 metre long segment operation
areas within same substation areas to rectify the damages to underground utilities like
water supply pipelines, sewer lines, drainage and/or sanitary connections or provide
temporary access during excavation. The crew shall be provided with all resources by
contractor to restore damaged utilities with least down time. The same crew group shall be
deployed to restore the damaged steps, ramps during trench excavation works to ensure
proper drainage alongside barricaded operational area during and after rains.

Every 500 metre segment operation area shall be stationed with one mobile toilet and
parked at a suitable place within a maximum distance of 100 metres from the operational
area. The mobile toilet shall have at least 1000 litres capacity overhead water tank and
replenished regularly. The toilet shall be well maintained and in usable condition at all
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times. The bottom tanks shall be emptied on a regular basis.
The workforce shall be instructed to use the mobile toilets, specially provided under the
project and not to use any other public/open places or public toilets
Every 500 metre operational area shall be stationed with one drinking water kiosk with
minimum 300 litres capacity, replenished regularly. The kiosk shall be placed at a suitable
place within 100 metres from operational area
The Operational area shall display/maintain list of nearby hospitals for attending to any
injury/ fatalities either to workforce and/or to public as a result of cable laying activities.
The site shall also have a first aid kit and field level supervisory staff shall have undergone
first aid training/orientation.
Since the work is being carried out along roads in commercial as well as residential
areas, utmost attention shall be exercised to swiftly complete all operations including
cable trench backfilling, prior to opening up the barricaded area for public use with
shortest possible time.
Excavation of pavement (asphalt) layers, shall preferably carried out through cold milling Environmental
machines, suited for operations within 2.5m wide operational areas, since these machines Officer and
leave a clean road cut edge, which is an essential requirement for the subsequent road Safety Officer
_ restoration stage. Cold milling machines, which can do the milling operations within limited EPC-EHS and field level
Excavation of widths between 1 to 1.5 m and pavement thickness up to 330 mm are available in India and PIU-EHS
Cable Trenches either for outright purchase or on hire basis. , officers under
(Asphalt/Bitume and field level PIU- h I
n Layers) Alternatively, pavement (asphalt) can be cut using specially designed accessory for road EHS officers the overa
cut (pavement breaker) fitted onto the mini excavators or even with the back hoe of the guidance of
excavators itself. Team Leader,
PIU-EHS

All pavement cut materials are to be transported to work camp sites for milling and
processing through CPCR (central plant cold recycling) method for redeployment as
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reclaimed asphalt pavement during road restoration works, if decided to be reused.

The base and sub base materials are to be excavated through compact mini excavators to
the extent possible. Mini excavators, which can excavate trenches within 2.5 m wide
barricaded operational area are commercially available viz Bobcat 450, Vectra 175, JCB
Robot 135 Skid steers with trencher and backhoe attachments/accessories

Deploying mini excavators will enable to carry out all excavation operations within
barricaded operational area and thus avoid disruptions/diversion to both pedestrian and
vehicular traffic.

Mechanical excavations are to be essentiality supplemented by manual excavation at
some stretches in order to manoeuvre minor obstacles within the barricaded operational
area like kerb/road side small trees/saplings, telephone/electric poles, which will otherwise
require shifting or removal for movement of excavators, if mechanical means of
excavation is to be adhered all through the alignment.

The excavated material from sub base and base layers is to be tested and if found to be
useful for reusing as wet mixed macadam (WMM), then it needs to be transported to a
central WMM mix plant, to make it suitable for reuse as WMM as per required gradation
requirements in accordance with IRC guidelines or MORTH (Ministry of Road Transport
and Highways).

The excavated material (base and sub base layers) is almost akin to natural soil, can be
beneficially used in embankment construction or filling low lying areas and/ or can be
sourced to other area development projects, commanding commercial value. Therefore,
options for deploying these excavated material, to the extent of nearly 61314 cu.m needs
to be explored.

Another possible option is transportation of surplus excavated material to GVMC'’s
disposal locations, which require large quantities of construction debris/soil either for
closure of existing dumpsites at Kaupaluppda or construction of approach road and other
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infrastructure at the two other locations at Tangudublli/Giddijala, where GVMC is
developing new waste disposal sites. During EIA studies, GVMC has confirmed such
requirements. In any case, GVMC shall have to establish facility to receive and process
the waste, as per the recently notified Construction and Demolition Waste Management
Rules, 2016 either directly or through an operator.

The tipper trucks, which carry the pavement cut materials or the sub base and base
materials, are to be covered with net cloth and wetted by water sprinkling by pressurized
system prior to dispatch at all times. Alternatively, top surface of the loaded material can
also be wetted through water sprinkling and covered with water proof tarpaulins to avoid
enroute spills and dust. All tipper trucks shall be mandatorily loaded only up to designated
capacities.

The excavation at some specific locations along operational area may warrant partial
removal of unauthorized ramps/steps along cable routes. At all such locations, temporary
access across barricaded area are to be provided as an interim measure to
avoid/minimize inconvenience to occupants of the buildings along REN/UG cable route
corridor.

During excavation utmost care shall be taken to ensure no public utilities like water supply
pipes, sanitary/sewer pipes, telecom, electric cables and any other utilities are disrupted
/damaged. In case any such disruption/damage, contractor shall immediately deploy the
EMP provisioned on-site crew comprising mason, plumber, carpenter/sheet metal
fabricator with all required resources to restore the damaged utility with least down time

Except for damaged public utilities, EMP includes cost provision for
restoration/replacement of all such ramps/steps/other structures, damaged due to cable
trenching operations. All payments shall be made as per actual measures at site and
approval of PIU-EHS

All work force involved in excavation operations are to be sensitised to keep safe
distances from moving equipment and provided with PPEs like safety helmets, safety
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shoes, face masks, ear plugs, and protective gear with reflective jackets mandatorily. All
personnel exposed to noise levels for prolonged duration will be provided with one
additional break in pre and post lunch session breaks, so as to limit their exposures.
In order to suppress dust levels during trench excavation, periodical sprinkling of water
through tankers fitted with pressurized fine spray has to be carried out, through mobile
water tankers fitted with pressurized spray system with hose reel.
Any grievance related to disruption of services/utilities/damaged structures due to
REN/UG project be attended and resolved with least downtime as per GRM and records
shall be maintained
Prior to cable pullout, the excavated cable trenches are to be checked for any cavities on
sides and same are to be filled up with rich cement concrete, to avoid entry of any rodents
into trench at a later date. Environmental
Also, cable trenches are to be properly graded to ensure an even surface all through and Officer and
devoid of any sharp objects/metal pieces/protruding stores at trench bottom/sides, to rule Safety Officer
out damages to cables, while laying or at a later date. EPC-EHS and field level
PIU-EHS
Once the trench excavation is completed to required dimensions, cables (as per required and officers under
Cable Pullout sizes and configuration) need to be pulled out from cable coils through mini excavators ,
i . : , " - and field level PIU- the overalll
and Laying used for trench excavation fitted with required additional accessories. ; id f
EHS officers guigance o
To the extent possible, cable pull out and lowering operations shall be limited to Team Leader,
barricaded operational area and manual operations are avoided PIU-EHS

During cable pull out and lowering operations, the work site shall have water proof
transparent tarpaulins to cover cable trenches to prevent seepage or water logging of
trenches due to rains (seasonal or unseasonal), as a contingency measure. Any slippages
on this account will not only delay cable laying operations, but as a consequence will
further prolong the work completion time, thereby inconvenience to both public and
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vehicular movement gets extended.

The transparent tarpaulins can be hung across 2.5 metre wide barricaded operational
area (in small lengths), which will facilitate work even during rainy/cloudy days.

The work sites during cable lowering and backfilling shall be completely access controlled
to prevent theft and vandalisation of cables. The barricaded operational areas are to be
mandatorily access controlled and barred for entry by un-authorized persons from public
safety point of view as well.

The cable pull out, lowering operations can pose safety concerns and therefore all work
force deployed in operations are to be properly trained to keep safe distances and
provided with all required PPEs like safety helmets, face masks, ear plugs, protective gear
with reflective jackets and safety shoes mandatorily

All cables in the lower tier (11 and 33KV cables in Trench Type 1 and 2) shall be drawn
through cable conduits (of any suitable type and material); having a minimum of 40% extra
space and conduit ends are embedded in the walls of the inspection chambers on either
side. This will facilitate attending to cable fault at places other than joints, without resorting
to opening up entire cable stretch and gain easy access to cables in lower tier.

In case of any faults in such lower tier cables, which are in conduits, cables can be pulled
out for repairs outside and pushed back into conduits and joints can be redone at both
ends, all of which require least effort.

Trench
Backfilling
Operations with
Sand and other
back filling
layers as
required

In order to avoid on-site space requirements and pace up sand filling operations, sand
back filling is to be carried out using transit mixers, normally used to transport and pour
ready mix concrete.

Use of transit mixers fitted with flexible hoses for delivery of fine sand directly into cable
trenches will enable to swiftly complete a uniform sand back filling operations and with
minimal manual labour

EPC-EHS

and

and field level PIU-

EHS officers

Environmental
Officer and
Safety Officer
and field level
PIU-EHS
officers under
the overall
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The marginal increase in dust levels due to fine sand can be limited through use of
pressurized fine spray of water. All work sites will be stationed with one water tanker
(6000 litres cap.) fitted with arrangements for pressurized fine spray with 600 metres of
hose reel.

In order to limit off-site impacts, fine sand is to be mandatorily sourced from sand mining
operators, licensed and approved by the Department of Mines, Government of Andhra
Pradesh. A copy of the license for sand mining has to be submitted to PIU-EHS, prior to
procurement.

The sand backfilling operation, brought to site in tipper trucks is normally carried out
through manual means; which is time consuming and will involve double handling of
materials at site with additional space requirement and therefore shall be avoided, the
extent possible.

Backfilling operations, particularly WMM shall be carried out in layers not exceeding 15 cm
along with required level of consolidation and compaction at optimum moisture content to
achieve maximum density

Proper compaction at optimum moisture content(OMC) will enable a firm base and sub
base and prevents cracking of upper bitumen pavement layers and increase life and
smooth riding surface, benefitting road users

Mechanical compactors with vibratory rollers (width of sub 1 metre) are available, which
can work effectively for trench backfilling operations shall be deployed for better results.
Models like ATLAS COPICO LP 6500 Double drum Rollers are best suited for compacting
trenches with limited width such as in present case

guidance of
Team Leader,
PIU-EHS

Construction of
Inspection of

Location of inspection chambers are to be pre-determined during on-site marking of cable
route itself during site preparation activity itself and demarcated on road with yellow paint

EPC-E

and

HS Environmental
Officer and
Safety Officer
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Chambers (7.5 cm wide strips) and field level PIU- and field level

Location of inspection chambers shall not foul with any other underground utilities, sewer
manholes and/or chambers of telecom department and shall be at least 3 m away from
any other similar appurtenants. Accordingly, location of inspection chambers can be
marginally adjusted to avoid fouling with other pre-existing utilities

Construction of inspection chambers is to be commenced, concurrently with cable in (500
metre segment) laying operations, so as to complete both inspection chamber and cable
laying works in the estimated 21 days. This will avoid lag in cable laying and construction
of inspection chambers and cable jointing works as well. Moreover, this will also facilitate
complete road restoration in one go and opening up of fully restored road to public in all
respects.

The top level of inspection chamber is to be finished to be at least 40mm below the
existing road level, so that 40mm thick bituminous concrete as part of road restoration can
be laid over inspection chamber as well (excluding manhole cover), so that only the
manhole cover is visible after road restoration is completed

Under no circumstances, top level of inspection chamber shall be finished above the
existing road level and thus pose hazard to pedestrian as well as vehicular traffic, after
cable laying operations.

Inspection chambers shall be provided with one 560mm extra duty manhole cover to
withstand heavy traffic and shall avoid ingress of water into inspection chamber during
rains

M25 grade ready mix concrete for inspection chambers shall be sourced from ready mix
concrete plants having valid consents and authorization of APPCB

EHS officers

PIU-EHS
officers under
the overall
guidance of
Team Leader,
PIU-EHS

Cable Jointing at
Inspection

All  cable jointing works are to be carried out as per recommended
procedures/specifications by the manufacturer with genuine cable jointing materials

EPC-EHS

and

Environmental
Officer and
Safety Officer
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Chambers All cable jointing works are to be carried out in dry conditions and during clear days, with | and field level PIU- and field level
no possibility of rains. In case of unseasonal rains, water proof tarpaulins shall be used to EHS officers PIU-EHS
cover the work site at inspection chamber. officers under
L ) ) ) , " the overall
No cable jointing work is to be carried out during rains or under wet conditions. The guidance of
inspection chamber shall be in dry condition, before cable jointing work is resumed
Team Leader,
The cable joints within the inspection chamber shall be supported on steel portals on PIU-EHS
either side of the cable trench, so that the no cable or joint within the chamber remain in
hanging position for more than 0.45m at a stretch.
The inspection chamber frame and manhole cover shall fit together well and further joints
are sealed with water proof cement mortar (1 cement: 4 cement fine sand) to avoid
ingress of water into inspection chambers during rains and/or storm water blockages on
the road at a later stage
Road restoration, particularly bituminous layers shall be taken up only after 3-4 weeks of
cable trench backfilling to allow for natural compaction or as determined based on site
conditions. Environmental
] ] ) ) ) Officer and
Road restoration with new materials or with recycled WMM and reclaimed asphalt Safety Officer
pavement, as the case may be will involve laying of four layers namely; sand, fresh/new or EPC-EHS and field level
Road recycled wet mixed macadam, cold new or recycled asphalt mix and final layer with hot and PIU-EHS
10 Restoration and new or recycled bituminous concrete as per details given in Table 5.9 of EIA report. o field level PIU. officers under
clean l_Jp The laying of sand during road is to be carried out using transit mixers, fitted with flexible EHS officers the overall
operations hoses for delivery of fine sand directly into cable trenches. This will enable to swiftly guidance of
complete a uniform sand back filling operations and with minimal manual labour. In order Team Leader,
to limit off-site impacts, sand is to be mandatorily sourced from sand mining operators, PIU-EHS

licensed and approved by the Department of Mines, Government of Andhra Pradesh.

The increase in dust levels due to fine sand can be contained through use of pressurized
fine spray of water. All work sites will be stationed with one water tanker (6000 litres cap.)
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fitted with arrangements for pressurized fine spray with 600 metres of hose reel.

The recycled WMM, from the central plant, also is to be transported to operational area in
rotating transit mixers fitted with flexible hoses for delivery directly into cable trenches. The
WMM shall be laid in two layers and compacted with suitable vibratory rollers to achieve
desired compaction levels under optimum moisture conditions.

The asphalt pavement and hot bituminous concrete mix shall also brought to site in tipper
trucks in un-segregated form and laid in place using customized pavers suitable for cable
trench widths

The laying of sand, wet mix macadam and asphalt pavement will not cause significant on-
site impacts except for increase in dust and noise levels, limited to 2-3 days for all cable
trench backfilling (excluding bituminous layers) operations put together.

The noise levels during this operation shall be controlled through deployment of well-
maintained vehicles and equipment and conducting operations in a regulated and planned
manner

The traffic is to be regulated during the road restoration operations, in order to ensure
smooth traffic movement and avoid congestion as a consequence of road restoration
works

In case of restoration of concrete roads, ready mix concrete shall be used, brought to the
site through transit mixer(s) from a ready mix plant (RMC) located elsewhere. However,
concrete will be sourced only from RMC plants having valid consents and permission or
authorization of APPCB.Such commercially operating ready mix concrete plants are
available in Visakhapatnam.

Care shall be taken during the road restoration works so as not to leave out any areas
unpaved within the operational area and bordering the operational areas.

Also, care shall be taken to match the levels of old and newly restored surfaces, so as to
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have an even surface after restoration
o All damaged ramps, steps and other structures, within operational area are to be restored
to its previous state per requirements and in consultation with respective building owners,
e The operational area is to be thoroughly cleaned for all debris, either un-unusable
materials or all unwanted materials are to be collected and disposed in approved locations
by GVMC located at Kapulauppada, Tangudubbipalli/Giddijala, between 25-40 km north of
Visakhapatnam.
e All drainage outlets into storm drains along barricaded area are to be checked for
blockages, if any and cleared.
e The barricaded area shall be opened up only after ensuring these measures and site
cleanup, prior to moving on to next 500 metre cable route segment.
e All vehicles, equipment, and machinery deployed for cable laying operations shall be in good Environmental
condition, maintained and preferably not less than 5 years old. Officer and
, , , EPC-EHS Safety Officer
. e The EPC Contractor shall ensure that all vehicles, equipment and machinery used for .
Construction _ . T o and and field level
. construction are regularly maintained and meet emission limits set by APPCB and Motor
11 vehicles, Vehicles Acts & RUl . PIU-EHS
equipment and ehicles ACts & Rules. and field Ieyel PIU- | officers under
machinery eThe Contractor shall keep a record of the PUC certificates for all EHS officers the overall
vehicles/equipment/machinery used for the Project and will be made available to PIU-EHS guidance of
Team Leader,
PIU-EHS
e Water requirements of project are to be met from only existing tube wells, with the approval EPC-EHS Environmental
Water of PIU-EHS and Officer and
12 req_uwement of ¢ Visakhapatnam falls under safe category and therefore sourcing of ground water shall not , Safety Officer
project pose any restrictions to REN/UG Project. and field level PIU- | and field level
EHS officers PIU-EHS
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Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Responsibility

Sl Project Environmental Management Measures : o
No. Stage/Activity Planning and Supervision/Mo
Execution nitoring
e Surface water bodies SHALL NOT be chosen for sourcing or meeting requirements of the officers under
REN/UG project. the overall
guidance of
Team Leader,
PIU-EHS
All work force shall be subjected to an orientation program, which familiarize them with
work requirements, safety practices at work, safe distances to keep from earth moving
equipment, first aid facilities, emergency response, on-site sanitation facilities and
practices to be adopted, rights and privileges of workforce among others. Orientation
shall also include concern for safety of public around operational areas as well
All work force deployed in operational areas shall be provided with PPEs like safety Environmental
helmets, face masks, gloves, protective gear with reflective jackets and safety shoes. It Officer and
shall be mandatory to wear them at work site. The PPEs shall be provided at no cost to Safety Officer
workforce and shall be replaced once in six months. Any lost PPEs shall be provided at EPC-EHS and field level
Workforce for subsidized rates and PIU-EHS
13 cable I.aylng Visitors/officials to worksite are to be provided with PPEs (hard hats and safety boots & | .4 field level PIU- officers under
operations safety jackets) and shall be briefed ongoing operations on that specific time and related EHS officers the overall
stockyards safety requirement at work site including safe distances to keep, while at site visit guidance of
] ] ) Team Leader,
Work force shall be subjected only to standard work shifts/hours. Overtime allowances PIU-EHS

shall be paid with ceiling limits. Working beyond such ceiling limits shall be discouraged,
even if, so desired workforce or contractor

All workforce deployed shall be governed by Building and Other Construction Workers
(Regulation of Employment and Conditions of Service) Act, 1996, with regards to safety
and welfare measures (including equal wages for men and women) for workers employed
at building and other construction sites

One mobile toilet of 2 seater capacity (1 men and 1 women with separate entrances)
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Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Sl.
No.

Project
Stage/Activity

Environmental Management Measures

Responsibility

Planning and
Execution

Supervision/Mo
nitoring

shall be stationed at a suitable place within 100 metres from each operational area of 500
m long segment. The mobile toilet shall have at least 1000 litres overhead water storage,
well maintained and in usable condition at all times. Bottom tanks shall be regularly
cleaned and overhead tank replenished as per requirement. Work force shall be oriented
to use mobile toilets and avoid using public toilets and/or nearby open places/parks

e Every operational area shall be provided with one mobile drinking water kiosk having a
storage of 300 litres and placed at a suitable place within 100 metres from work site

e The operational work site shall have first aid kits and details of major/nearby hospitals
displayed prominently in local language, in case of emergency and/fatalities to work force
and/or public, as a consequence of operations

e  The supervisory staff shall be provided with wireless communication system(walkie-talkie)
supplemented with mobile phones for better communication at operational area and also
with other operational area within same substation area, in case of emergency or
otherwise

e  The work sites being within Visakhapatnam city limits, REN/UG cable project will provide
skilled and unskilled employment opportunities largely to the local people. All work force
is expected to return to their places of residence after work shift hours. For out station
workforce if any, contractor shall provide rented residential accommodation with water,
sanitation and allied facilities for comfortable stay. Pooled transportation facilities
wherever required shall be provided to workforce as a welfare measure

e No work force camps will be set up under the project and largely local work force shall be
employed.

14

Transport of
Materials to
Operational
areas

e Public safety has to be ensured at all times during transportation and protruding of
materials outside the body line of the trucks/vehicles shall be strictly prohibited and suitable
size of trailers shall be used in such cases

e Contractor shall only deploy well-maintained and less than 5-year old vehicles for

EPC-EHS
and

and field level PIU-

Environmental
Officer and

Safety Officer
and field level
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Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Responsibility

Sl Project Environmental Management Measures : o
No. Stage/Activity Planning and Supervision/Mo
Execution nitoring
transportation of construction materials, cable coils etc, to ensure reduced noise levels and EHS officers PIU-EHS
vehicular emissions. officers under
the overall
guidance of
Team Leader,
PIU-EHS
EPC Contractor shall ensure that no construction materials like earth, stone, or are PIU-EHS and
Strom Water disposed off in a manner that can block the flow of drainage in and around the operational Independent 3rd
. areas. Party agency
Drainage appointed by
15 | Management at All road side drain chutes on either side of the barricaded operational area (longitudinally) EPC -EHS PIU and PIU-
Operational shall be checked and cleared for any blockages, so as to ensure free flow of storm water Site In charge
areas and prevent stagnation of water near or after the barricaded operational area and (at Package
inconvenience thereof to vehicular as well as pedestrian traffic. level)
EPC Contractor shall take pre-cautionary measures to ensure that no water pollution occurs Environmental
Potential water through surface runoff from construction vehicle parking areas, fuel/lubricants storage sites, Officer and
pollution from vehicle, and machinery/equipment maintenance sites. EPC-EHS Safety Officer
IL:JSberi(?;::sl,and EPC Contractor shall ensure that all vehicle/machinery and equipment operation, and anglze_lltzjl_liesvel
16 their ’ mai.ntenance and refueIIi.ng shal! be carried out in such a manner that spillage of fuel and | gnd field level PIU- officers under
storage/handling lubricants do not contaminate soil and groundwater. EHS officers the overall
areas at material Areas used for handling of fuel and lubricants, wherever applicable shall be lined with guidance of
stock yards impermeable material to prevent groundwater and soil contamination in the event of Team Leader,
accidental spills. PIU-EHS
Potential EPC Contractor shall take every precaution to reduce the level of dust from operational EPC-EHS Environmental
17 | increase of dust areas thorough regular sprinkling water through water tankers fitted with pressurized fine Officer and
level at work spray system and stationed at all operational areas. and Safety Officer
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Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Responsibility

S Project Environmental Management Measures : o
No. Stage/Activity Planning and Supervision/Mo
Execution nitoring
sites The frequency of water sprinkling shall be determined based on site-specific requirements | and field level PIU- | and field level
to contain dust generated from cable laying activities. EHS officers PIU-EHS
officers under
the overall
guidance of
Team Leader,
PIU-EHS
All construction waste materials shall be disposed of at locations approved by GVMC Environmental
located at Kapulauppada, Tangudubbipalli/Giddijala, between 25-40 km north of Officer and
Visakhapatnam EPC-EHS Safety Officer
Construction All vehicles carrying such waste materials for disposal shall be covered with net cloth and and anglle_lltzj;esvel
18 | debris and wetted prior to dispatch to avoid enroute spillages on roads, causing inconvenience and | and field level PIU- officers under
waste disposal visual impacts to local population. Alternatively, tarpaulins can be used. In such cases, top EHS officers the overall
surface of loaded materials is to be wetted and then covered with tarpaulins. All tipper guidance of
trucks shall be loaded only to their designated capacities and no over loading shall be
Team Leader,
allowed PIU-EHS
EPC Contractor shall undertake site clean-up of operations as approved by PIUI-EHS. Environmental
The clean-up operations by EPC Contractor prior to demobilization and shall include EPC-EHS (S):;gte; Off?::nedr
removal of construction debris, unused/waste materials, etc. and disposal of same at ,
Clean-up d locations by GVMC/PIU-EHS and and field level
19 operations, approve _ PIU-EHS
restoration and and field level PIU- | qfficers  under
rehabilitation EHS officers the overall
guidance of
Team Leader,
PIU-EHS
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Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Responsibility

Sl. Project Envi tal M ‘M
No. Stage/Activity nvironmental Management Measures Planning and Supervision/Mo
Execution nitoring
e Monthly monitoring of ambient air quality, noise level, at selected sampling locations across Envir_onmental
package area representing different categories like residential, commercial, sensitive areas | gie|d d Level Officer and
Environmental along cable routes, work camp sites and during different stages of of cable laying operations | oicers of PIU-EHS :r?(];e#(/algflzt\:/eerl
20 monitoring at shall be undertaken through an external laboratory approved by APPCB. and Independent PIU-EHS
construction e This item shall be operated by PIU-EHS. The EPC-EHS shall only provide required | 3rd Party APPCB officers under
sites assistance at site and facilitate monitoring activities and further take any corrective measures | @gency appointed the overall
. : . . . . . ) by PIU guidance of
required to main ambient air and noise levels at operational areas, if any required as may be | Y Team Leader
determined by PIU-EHS PIU-EHS
e Communication channel will be kept open with local people around and along operational Environmental
areas to ensure that cable laying activities are not causing undue inconvenience to the local Officer and
people. EPC-EHS Safety Officer
. . . . - and field level
Community ¢ All grievance(s) related to disruption of services/utilities/damaged structures due to REN/UG and PIU-EHS
21 L i [ [ i .
participation pro!e;:t. bed attended and resolved with least downtime as per GRM and records shall be | gnd field |eye| PIU- officers under
maintaine EHS officers the overall
guidance of
Team Leader,
PIU-EHS
e PIU-EHS in coordination with EPC Contractor shall set-up a GRM as given in EIA report as Environmental
i ilizati . _ Officer and
Implementation soon as contract is awarded and mobilization of contractor Field level PIU-EHS Satet; Offieer
of Grievance e PIU-EHS and EPC-EHS shall inform the affected persons (APs) on the grievance redress officers in and field level
22 | Redress procedure, who to contact and when, where and how to file a grievance, time likely to be coordination with PIU-EHS
Mechanism taken for redress of minor and major grievances, etc. The number of grievances recorded EPC-EHS officers under
(GRM) and resolved and the outcomes will be disclosed in the PIU office and also included in the the overall
periodic progress reports of EMP implementation monitoring and audit reports submitted to guidance of

PMU for review.

Team Leader,
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Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Responsibility

Sl Project Environmental Management Measures : o
No. Stage/Activity Planning and Supervision/Mo
Execution nitoring
e Package-level GRM shall receive any complaints/grievances (either orally or in documented PIU-EHS
form) from local people/adjacent building owners) related to EHS and PAP issues or
disruption of services/utilities and resolve matters expeditiously in a time bound manner.
REN/UG CABLE PROJECT OPERATION PHASE - PACKAGE 4 AREA
e Once the REN/UG cable project is commissioned, the existing overhead electrical
distribution infrastructure shall be dismantled
o All reusable equipment as determined by PIU shall be stacked in approved locations in the
manner as decided by PIU for redeployment in non-cyclone affected areas as determined
by APEPDCL
o All disposable equipment as determined by PIU shall be stacked in approved locations in
the manner as decided by PIU Environmental
Officer and
o e Contractor shall ensure public safety as well as safety of work force during the dismantling EPC-EHS Safety Officer
Shifting of of the existing overhead electrical distribution infrastructure as well as its transport to and field level
existing approved locations and PIU-EHS
23 | overhead utilities _ _ _ _ _ and field level PIU- officers under
and handling of | ® Trained and experienced work force shall be deployed for dismantling OH infrastructure. EHS officers
transformer oil The work force shall be provided with all required safety gears for working at height and the overall
other PPEs like safety boots, reflective jackets, hard hats, among others guidance of
Team Leader,
¢ After dismantling of overhead infrastructure, the places shall be restored to match with PIU-EHS

surrounding places viz, when a pole has been dismantled, the pole location shall be
restored to match with surrounding place, including filling up the foundation pit of the pole
with sand/cement concrete and finishing to match with surrounding surfaces as may be
required.

e The serviceable materials like transformers, which have pollution potential due to leakage
of oils/lubes, shall be stored on impermeable surfaces areas within store yards prior to
redeployment or disposal as scarp, as the case may be. All such impermeable surfaces
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Table 8.3: Environmental Management Plan (EMP) for

Package 4 of REN/UG Cable Project, Visakhapatnam

d the budgetary cost provisions made for EMP implementation by C

ontractor under

supervision of PIU -EHS)

Responsibility

Sl Project Environmental Management Measures : o
No. Stage/Activity Planning and Supervision/Mo
Execution nitoring
shall be covered
o All other disposables and/or debris (after scavenging for scarp valuables) shall be disposed
off at approved waste disposal sites at Kapulauppda/Tangudubilli/Giddijala, located
between 25- 40 km north of Visakhapatnam.
e Cables shall be subjected to stringent quality checks at various levels viz testing at factory
prior to dispatch, testing at storage yards, at work site prior to pull out and lowering and
finally after lowering and before back filling of trenches, to rule out damages to cables due
to handling at each stage
e Extreme care shall be taken not to over load the cables beyond its design load capacity,
even more importantly for prolonged periods
e Adequate supervisory checks during cable jointing work and adhering to manufacturer’s Environmental
specifications/procedures as per relevant Indian Electricity Regulation, 1956, and latest Officer and
amendments thereof. EPC-EHS Safety Officer
o ) ) and and field level
Cable Faults e In the event of cable faults at joints, the area around the man hole of inspection chamber PIU-EHS
24 | during Operation (about 1.2mX1.2m), shall be barricaded and caution boards shall be put up for the | and field level PIU- | qficers under
Stage public/vehicular traffic. Work shall be planned and swiftly completed. The work site around EHS officers the overall
chamber shall be restored to its previous state. All waste materials from work site shall be guidance of
removed with no trace any debris. The uneven surfaces, if any surrounding inspection Team Leader,
chamber due to opening up of chamber cover shall also be rectified with rich cement PIU-EHS

mortar, as may be required, suitably.

In case of faults in cables at locations other than joints, which are laid in upper tiers (11
KV and LT cables in trench type 1 and 2), the area around cable fault location (about
1.2mX1.5m), shall be barricaded and caution boards shall be put up for the
public/vehicular traffic. The cable trench shall be opened up at fault location for
rectification of cable, followed by restoration of all intermediate layers including road
restoration as per project design. Work shall be swiftly completed and work site shall be
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restored to its previous state. All waste materials from work site shall be removed with no
trace any debris. The uneven surfaces, if any surrounding the opened up area shall also
be restored to its previous state, suitably
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CHAPTER 9

INSTITUTIONAL ARRANGEMENTS FOR EMP IMPLEMENTATION SUPERVISION
&

GRIEVANCE REDRESS MECHANISM

9.1. GENERAL

This chapter summarizes an institutional arrangement for EMP implementation supervision
along with a grievance redress mechanism for the package 4 area of REN/UG cable project.

9.2. INSTITUTIONAL ARRANGEMENTS FOR EMP IMPLEMENTATION MONITORING

The REN/UG cable project will be implemented by the APEPDCL and a dedicated PIU will
be housed within APEPDCL.

Within the PIU, the EMP implementation supervision is proposed to be carried out through
a two tier system. At tier 1, PIU will appoint one position; One Environmental cum Social
Safeguards Specialist position. This functionary will be the team leader for overseeing the
implementation of EMP as well as RAP (resettlement action plan) at field level through the
second tier positions.

The second tier positions for field level supervision of EMP will comprise one
environmental officer and one EHS/Safety officer. Each of these officers will be designated
to supervise EMP implementation in two packages. The EPC contractor will also designate
one EHS Officer for each package, who will be primarily responsible for implementation of
EMP at package level. The field level EHS officers at tier 2 level will report to the team
leader at tier 1 level.

The proposed institutional arrangement is given in Figure 9.1, which also include a similar
2 tier arrangement for implementation supervision of RAP through social specialist
positions.

All the environmental and social specialist positions required for EMP and RAP
implementation supervision will be provided by PMC, appointed by PIU under APEPDCL.

9.3. ROLES AND RESPONSIBILITIES

The roles and responsibilities of the team leader and EHS officers are to essentially
commensurate to implement the EMP provisions. Accordingly, the day to day functioning,
roles and responsibilities of the respective positions are to be chartered out by the respective
designated team leaders. However, the broadly expected roles and responsibilities of the
each of the positions during EMP implementation supervision are listed hereunder but
limited to the following;

9.3.1. Role of Team Leader - Environment and Social Specialist, One Position

e Finalize Implementation Supervision Monitoring Checklist/Formats to be
adopted/followed by Contractor during project implementation phase in accordance
with EMP and with further modifications, if any required

e The formats/checklists shall cover all crucial phases like initial site cleanup, on site
marking of cable routes/trenches, demarcation of area to be barricaded and
adequately cover all other stages of project completion stage, up to opening up the
barricaded area to traffic
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Specialist positions, are

PIU
(APEPDCL)

Specialist positions, are

l PIU — EHS
provided by PMC appointed >i Team Leader — Environmental & Social Specialist < provided by PMC appointed
by PIU | l : _ by PIU |
e : EHS & e 1
] Public :
! l : Griejance ! l !
i PIU — EHS PIU — EHS i | ' : PIU — Social PIU — Social :
' | Environmental Officer 1 EHS/Safety Officer 2 | : : Officer 1 !
, ! Social & , ,
e ! RAP R e et CE e :
Issues
: Package | Package Il Package Il Package IV Package | Package Il Package I Package IV
' | EPC —EHS EPC — EHS EPC — EHS EPC — EHS EPC — Social EPC — Social EPC — Social EPC - Social
: (Officer 1) (Officer 2) (Officer 3) (Officer 4) (Officer 1) (Officer 2) (Officer 3) (Officer 4)

Figure 9.1: Institutional Arrangement for Implementation & Supervision of EMP & RAP
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9.3.2.

Organize an orientation/training to contractor’s personnel at project management and
supervisory staff levels to sensitize EMP requirements of the REN/UG cable project
and compliance thereof off at every stage of project implementation and adherence
of the same by the workforce at all times

Provide guidance to filed level EHS officers in capturing the information from the
operational areas as per the developed formats and documentation

Preparation of periodic progress reports viz, monthly, quarterly, half yearly and yearly
reports as per PMU’s requirements and interface with PMU as required

Conduct EHS safety awareness campaign periodically at work places/operational
area so as to increase awareness and sensitize of workforce and keep up tempo of
workforce

Carryout refresher orientations to project management and supervisory staff levels to
sensitize EMP requirements at least once in six months

Celebrate safety weeks, award work force, who have been tracked/identified to follow
and adopt EMP practices and on site sanitation practices

Ensure all required resources for implementation of EMP are provided by Contractor
at all operational areas, through PIU-In-charge

Document the performance /achievement/results obtained in terms of environment,
safety health and safety issues as a consequence of implementation of the EMP
measures for the REN/UG cable project and also identify any new set of measures,
required to improve the EMP or improve its implementation supervision

Ensure REN/UG cable project is compliant with all regulatory /statutory compliances
at all times including compliances by Contractor

As a member of the grievance redress committee, resolve any grievance, which has
been escalated to GRC, within the stipulated time frame as per GRM

Role of Environmental and EHS/Safety Officers - Two Positions

Assist team leader in all aspects of developing checklists, provide orientation to
workforce and contractor's personnel abut EMP requirements, health and safety
aspects at worksites among others

Prepare daily, weekly and monthly progress reports of EMP implementation
supervision and assist team leader in preparing monthly, quarterly and half-yearly
progress reports

Based on the checklist formats, establish the stages, at which contractor has to seek
prior approvals at various stages of project implementation issues and ensure
adherence by contractor to the same

Organize an orientation/training to contractor's personnel at workforce level to
sensitize EMP requirements of the REN/UG cable project and compliance thereof off
at all different stages of project implementation and adherence of the same by the
workforce at all times
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Ensure contractor submit all information for which prior approvals and/clearances are
required from PIU-EHS, based on the established stages and agreed upon with
contractor

Assist Team Leader in conducting EHS safety awareness campaign at work
places/operational area so as to increase awareness and sensitize of workforce

Ensure documentation of the EMP implementation by Contractor on a daily basis
through actual field visits and correlate with the data submitted by Contractor’s
Environmental Officers

Interact with contractor’s counterpart to keep abreast of the work progress and any
potential issues which requires advance actions by PIU-EHS

Coordinate with Contractor’s counterpart in seeking timely approvals/consent from
traffic police and other local authorities

Document the performance /achievement/results obtained in terms of environment,
safety health and safety issues as a consequence of implementation of the measure
of the REN/UG cable project and also identify any new set of measures are required
to improve the EMP or improve its implementation supervision

Ensure REN/UG cable project is under regulatory /statutory compliances at all times
including the compliances by Contractor

Ensure and oversee the efforts of contractor's EHS officer in resolving all grievances
within the time frame stipulated in GRM, as a routine and top priority task

Explore additional options and resolve the grievances, which remains un-resolved at
package level, prior to escalating it to GRC

Ensure contractor make available all required resources at operational areas for
implementation of EMP

Ensure contractor deploy required staff for EMP implementation, including its
supervision

Make field visits to all operational areas at least once on a daily basis and ensure the
EMP measures are being implemented as per requirements

Ensure Contractor's Environmental Officer submits filled in checklists as per actual
EMP implementation, on a daily basis

Mandatorily all operational area to be visited during site cleanup, and onsite marking
and demarcating the area to be barricaded, and prior to opening up of area for traffic
and ensure all required EMP provisions are in compliance

Non-compliance by contractor on any of the issues relating to EMP implementation at
any stage, shall be escalated to Team Leader for appropriate intervention and
corrective measures

Document daily, weekly progress made for EMP implementation supervision and
assist team leader in preparing daily, weekly and monthly reports

Ensure mobile toilets, mobile drinking water kiosks and mobile water tankers for dust
control are being replenished regularly and are maintained and used appropriately
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o Ensure dust control measures are being followed as per requirement and no undue
dust levels prevail/or seen at operational areas

e Ensure workforce are provided with all required/appropriate PPEs and same is being
used while at work

o Ensure Contractor’'s Environment Officer is documenting all Environment, Health and
Safety issues at Operational areas including injuries, fatality to workforce and/or
public as consequence of project operations

e Ensure the Operational Area specific crew like mason/plumber/carpenter and sheep
metal fabricator are available at site all times and any damage to utilities are being
attended without any unreasonable delays and well within time fame stipulated in
GRM

e Resolve all grievances received at the package level, under assistance from EPC-
EHS Officer of Contractor, within the stipulated time frame in GRM

9.4. Quialification and Experience Requirements

Environmental and Social Safeguards Officer (Safeguards Management Lead
Person /team leader ): The designate shall be a post graduate in environment engineering
/science with at least 10 years of experience in environmental management of
infrastructure development projects, out of which at least 5 years shall be in linear projects
or equivalent experience in any type of laying underground utilities.

Environmental Safeguards Officer: The designate shall be a post graduate in
environment engineering /science with at least 5 years of experience in environmental
management of infrastructure development projects, out of which at least 3 years shall be
in linear projects or equivalent experience in any type of laying underground utilities

EHS Officers: The designate shall be a graduate in civil/environmental engineering
/science with at least 5 years of experience in environmental management of infrastructure
development projects, out of which at least 3 years shall be in linear projects or equivalent
experience in any type of laying underground utilities. In case of candidates with OHSAS
training/certification and specific work experience as an EHS officer at any major
construction work sites, the qualifications and experience can be relaxed suitably.

Social Safeguards Officers: The designate shall be a post graduate in social sciences
with at least 7 years of experience in preparation of Social Impact Assessment and
implementation of Resettlement Action Plans for infrastructure development projects, out of
which at least 3 years shall be preferably in linear projects

EHS Officers to be deployed by Contr actor: The EHS designate officers to be deployed
by Contractor shall be graduate in civil/environmental engineering/science with at least 5
years of experience in environmental or construction management of infrastructure
development projects, out of which at least 3 years shall be in linear projects or equivalent
experience in any type of laying underground utilities. In case of diploma holders, the
candidate shall have a minimum of 7 years of similar experience. The qualifications and
experience of the candidates with OHSAS training/certification and specific work
experience as EHS/safety officer at any major construction work sites, can be relaxed
suitably.

Page | 145



9.5. Monitoring Frequency and Responsibility

The monitoring responsibility and frequency of monitoring EMP implementation supervision
in line with the suggested institutional arrangements (Figure 9.1) is given in Table 9.1. The
various aspects that are to be monitored during EMP implementation supervision are also
given in Tables 9.2 and 9.3. The checklist for development of Worksite Safety
Management Plan also is given in Table 9.4.

The checklists given in Tables 9.1 to 9.4 are illustrative and to be finalized by PIU-EHS unit
within PIU prior to mobilization of contractor.

Table 9.1: Monitoring Frequency and Responsibility for REN/UG Cabling Project

S.No. Particulars Frequency Reporting Monitoring
Responsibility responsibility
Operational Area — PIU-EHS. officers Team Leader —
. under guidance of .
1 Commencement At every instance Environmental &
Report Team Leader - Social Specialist
P Environmental & P
Social Specialist
Team Leader
(Environmental &
Daily Progress Daily by close of . Social Specialist)
. PIU-EHS off
2 Report Working Hours-6 PM orncers under the
assistance of PIU-
EHS officers
PIU-EHS officers Tegm Leader
under auidance of (Environmental &
Weekly Progress Weekly, by end of Week 9 Social Specialist)
Team Leader -
Report - Saturday 6PM . under the
3 Environmental & .
Social Specialist assistance of PIU-
P EHS officers
PIU-EHS officers Team Leader -
. Environmental &
. under guidance of . .
Operational Area — . Social Specialist
4 . At every instance Team Leader -
Closing Report . under the
Environmental & .
Social Specialist assistance of P1U-
P EHS officers
Team Leader -
Monthly Progress | Monthly, by last working Env!ronmen.tal.& Tea}m Leader -
Social Specialist Environmental &
Report day of the month . . -
5 under the assistance Social Specialist
of PIU-EHS officers
T Leader -
Quarterly, by last e"?‘m eader Team Leader —
Quarterly Progress . Environmental & .
Renort working day of month, Social Specialist Environmental &
6 P every Quarter P Social Specialist

under the assistance
of PIU-EHS officers

Annual Consolidated
Report

Annual, by last working
day every year or every

Team Leader -
Environmental &

Team Leader —
Environmental &
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3 quarter as required

Social Specialist
under the assistance
of PIU-EHS officers

Social Specialist

Project Completion
Report - EMP
Implementation

As and when Project is
declared commissioned

Team Leader -

Environmental &

Social Specialist
under the assistance
of PIU-EHS officers

Team Leader —
Environmental &
Social Specialist

Environmental
Monitoring covering
areas in and around
all operational areas,

work camp sites. The
parameters
monitored shall be
ambient air quality
and ambient noise
level

Monthly
(AAQ Parameters shall
cover PMyg, PM,5 SO,
NO,, CO,
Noise levels shall
include Leq Day and Leq
Night)

Independent
NABL/MOEF&CC
accredited
Laboratory and
appointed by PIU-
EHS

Team Leader-
Environmental &
Social Specialist

Note:

The periodic progress report shall capture status of EMP measures, implemented by
contractor and shall list compliance(s) and non-compliance(s), to respective measures as
well as compliance(s) to consent conditions stipulated by APPCB. The report shall include
a list of Actions to be Taken and Action Taken Report by the contractor, which shall also be
monitored by the PIU-EHS.

The periodic progress report shall cover all operational areas as well as designated work
camp sites and store yards along with the environmental monitoring carried out covering all
operational areas, where work is under progress and work camp sites as may be required.
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Table 9.2 lllustrative Checklist for Opening Up of Operational Area

(Similar checklists are to be prepared by PIU-EHS, for different stages of the project including Operational area

closing report based on EMP for compliance monitoring by EPC Contractor)

S| No

Provided

Checklist Items prior to Operational Area Commencement
Yes | No

Remarks/Notes

Site cleanup and removal of all waste materials/debris lying within the 2.5
metre wide operational area

Minor Repairs to footpath to remove all unevenness, alongside of
barricaded area for pedestrian safety in 25mm thick PCC(1:4:8) or 20mm
thick cement concrete mortar(1:6)

On-site marking of cable route, cable trench and 2.5 metre wide area to be
barricaded, with 7.5 cm wide strip of yellow paint, at each of the 500 metre
length operational area

Fabrication and Erection of MS barricades on both sides of the cable
trench alignment as per design

Stacking of sand bags in polypropylene (used cement) bags, along inner
side of both barricades, to prevent seepage /water logging of cable
trenches

Provision of LED strip lighting to MS barricades as a safety measure
during night hours (on road side only)

Installation of caution/sign/diversion boards on both upstream and
downstream sides of operational area as per requirement of specific
stretch as per site assessment/requirement of traffic police

Obtaining requisite approvals from traffic police for traffic diversions at
least 7 days in advance. Traffic diversion plans, wherever required for a
specific site/stretch, shall be prepared in consultation and/under approval
of traffic police well in advance and No work shall be undertaken in
anticipation of permissions and approvals

Obtaining requisite approvals from GVMC for road cutting permissions at
least 7 days in advance. No work shall be undertaken in anticipation of
permissions and approvals

10

Inform telecom and other departments, at least 7 days in advance prior to
site clean-up and commencement of excavation of road

11

Cleaning of roadside drain chutes on both upstream and downstream
sides of operational area

12

Ensure, no water logging occurs along barricaded operational area during
rainy days

13

Provision of Mobile Water Tanker of 6000 litres capacity, at Operational
Area, fitted with pressurized spray system and 600m hose reel

14

Provision of 2 seater Mobile Toilet (1 seat for men and 1 seat for women)
with separate entrances), fitted with 1000 litres overhead water storage
tank, and stationed at a suitable place within 100 metres from operational
area, with one attendant

15

Provision of Mobile Drinking Water Counter/Kiosk, fabricated from
stainless steel with 300 litre capacity, with at least two taps, with bottom
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Table 9.2 lllustrative Checklist for Opening Up of Operational Area

(Similar checklists are to be prepared by PIU-EHS, for different stages of the project including Operational area
closing report based on EMP for compliance monitoring by EPC Contractor)

SI No

Checklist Items prior to Operational Area Commencement

Provided | Remarks/Notes

tank to collect waste water and stationed at a suitable place within 100
metres from operational area, with one common attendant for both Mobile
toilet and drinking water kiosk

16

Deploying a on-site crew group, comprising mason, plumber,
carpenter/sheet metal fabricator at Operational area, on full time basis but
common for two operational areas within the same sub-station areas. The
crew shall have access to all required resources are provided to restore
the damaged utilities like water supply connections, sanitary/sewer
connections etc, with least down time, once excavation commences

17

Provision of water resistant tarpaulins at Operational area to cover
barricaded area, during rainy days (as a contingent measure)

18

Provision of water resistant tarpaulins at Operational area to cover tipper
trucks carrying excavated material either to central work camp sites and/or
to approved disposal sites to prevent enroute dust and spills

19

Provision of personal protection gear(PPE) for all workforce at operational
area

20

Provision of traffic wardens along operational areas, near to
junctions/intersections, wherever required

21

All vehicles /equipment deployed at operational areas shall be less than 5
years old, in good working condition and mandatorily have valid Pollution
under Control Certificates, while being deployed on this project

22

Provision of intermediate access across barricaded area for adjacent
building occupants as per requirements

23

No workforce camps shall be set up at any of the operational areas. All
workforce are to be provided with suitable type of rented accommodation,
if required or can return to normal places of residence.

24

All supervisory staff shall have wireless communication system(walkie-
talkie) supplemented with mobile phones for better communication at
operational area and also with other operational area within same
substation area, in case of emergency or otherwise

25

First aid facilities and free emergency care facilities at operational area.
Contents of first aid box shall be as per attached list)

26

All operational areas shall be access controlled with fixed entry and exit
points, and shall have watch and ward facilities at all times. At least 2
Waste bins (25 litre capacity beach) shall be kept at entry and exit points
of operational area, regularly emptied and cleanly maintained

Signature of EPC -EHS

Signature of PIU -EHS
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Table: 9.3 |lllustrative Checklist for Closing of Operational Area

(Similar checklists are to be prepared by PIU-EHS, for different stages of the project including Operational area
closing report based on EMP for compliance monitoring by EPC Contractor)

S| Provided
No Checkilist Items prior to Operational Area Closing Report Remarks/Notes
Yes | No

1 Whether Road Restoration works has been completed without any left
out or unpaved areas within the 2.5 metre wide operational area

5 All restored paved surfaces matches with evenly with old surface without
any unevenness

3 Whether Operational area has been cleared off all types of waste
materials

4 Whether MS barricade have been moved to next segment of the
operational area and site cleared

5 Whether drain chutes along hitherto barricaded operational area has
been checked for any blockages and cleared thereof if any. This shall
also include drain chutes on both upstream and downstream sides of
barricaded area up to at least 100 meters on either sides

6 Whether all diversion and caution boards have been removed and
previous boards has been restored, if any

7 Whether all other site infrastructure like mobile tankers, Toilets, Drinking
water kiosks have been moved to new places as per requirements

8 Whether all intermediate access provided across hitherto barricaded
area for adjacent building occupants as per requirements have been
removed including all remnants

9 Whether all ramps/steps/minor extensions of structures, although illegal
have been restored to its previous state as per requirements of the
building occupants

10 Whether all grievances/complaints/requests/concerns received from
people during the cable laying operational phase have been resolved.
And confirm if any such issue /matter pending

11 Whether construction of inspection chamber has been completed and is
provided with manhole cover. The operational area shall not be declared
open, unless inspection chambers are provided with manhole covers
and fixed properly as a safety requirement

12 Whether any damaged kerb/footpath edges and/or any other over

ground pre-existing infrastructure has been restored, if any damaged
during cable laying operations within hitherto barricaded operational
area

Signature of EPC -EHS

Signature of PIU -EHS
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Table 9.4 Checklist for Development of Work Site Safety Management Plan

(This Worksite Safety Management Plan shall be prepared in conjunction with EMP
measures provided in Tables 8.2 & 8.3 of EIA report)

The worksite safety management plan (WSMP) shall be prepared by the contractor and get
it approved by the PIU-EHS, during mobilization period and prior to commencement of site
operations. The WSMP shall essentially address the following

1.

10.

All operational areas (every 500 metre cable laying segment is construed as one
operational area), shall have a designated one safety officer and one social officer. The
safety officer shall be versed with all safety requirements in a similar working
environment and preferably have undergone OHSAS 18001-Occupational Health and
Safety Management Systems — Implementation Training. The social officer shall be
primarily responsible to handle all public concerns/requirements/grievances with regard
to requirements for intermediate access walkways, restoration of damaged utilities,
ramps steps etc among other social and safety issues

All workforce deployed (at all levels), shall have demonstrated experience in
underground cable laying operations, excavation of trenches in urban areas for similar
utilities like water supply, sewerage and drainage projects, road construction and /or
paving works. The work force shall also have experience in operation and maintenance
of underground cables per requirement of work.

Induction training of all workforce (at all levels), with particular emphasis on expected
EMP measures as well as environmental, health and safety requirements under the
project

Operational areas shall have fixed access controlled entry and exit points with adequate
lighting arrangements at night. All visitors to operational areas are to be briefed about
safe distances and emergency response mechanism available at site and provided with
safety boots, helmets and mandatorily accompanied by designated official, prior to
getting into/ around operational area.

All construction and earth moving equipment deployed shall be less than 5 years, well
maintained and good working condition at all times

Barricading operational areas with intermediate access to adjacent building occupants as
per requirements. Barricading shall have LED lighting as a hazard prevention measure
for traffic during night hours. If required barricades shall be bolted/anchored down on to
ground for stability and safety, during inclement weather conditions

The workforce shall strive to maintain a cordial communication channel with the building
occupants along operational areas, and any contentious issue(s) raised shall be
responded politely and matter escalated to concerned designated safety officer /social
officer

Provision of safe and adequate walkway plat forms, properly rested on firm ground/base
across barricaded operational areas. The walkway platforms shall be made of wooden
planks or MS plates of adequate strength (at least 3 times more than requirement)

To ensure public safety at all stages of cable laying operations, minimal disruptions to
traffic movement along barricaded area, minimal inconveniences to pedestrian and
occupants of buildings along cable routes

Provision of on-site crew at all operational areas, comprising mason, plumber,
carpenter/sheet metal fabricator with all resources to repair any damaged underground
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11.

12.

13.

14.

15.

16.

17.

18.

19.

utilities with least down time in close coordination with social officer and concerned
building owner/occupant

Ensure safety of public and no undue inconvenience is caused to vehicular traffic
during movement of materials in and out of operational areas through deployment of
traffic wardens

All cable rolls, cradles and hauler(s) for cable pullout shall all be placed on firm ground
and properly anchored so that it does not get toppled and/or sets into motion, which
could pose a safety issue and can cause hazard

Provision of personal protection equipment(PPEs) for all workforce and to make it
mandatory for the workforce to wear them at all times during working hours

Orientation of workforce to keep safe distances from moving equipments and all such
areas shall be access regulated only for authorized workforce

Provision of fully equipped First Aid Post and all required emergency numbers of nearby
hospitals, at all operational area(s), in case of any injury/fatal accident to workforce or to
public as a consequence of cable laying operations

Provision to record/document all types of incidents, which has led to some form of injury
(irrespective of minor/major/fatal) to workforce or to bystanders as a consequence of
cable laying operations. The cause(s) of such incidents shall be investigated and
corrective measures identified, shall be immediately implemented to prevent recurrence
of such incidents.

Deployment of Traffic wardens at or near road intersections(junctions) to ensure smooth
movement of traffic alongside of barricaded area

Provision of onsite sanitation facility through deployment of well-maintained mobile toilet
and mobile drinking water kiosk and ensure it is used by workforce

Conduct safety awareness drill periodically and award workforce who adhere and
practice safety measures at operational areas

All cable testing, jointing, testing and commissioning shall be conducted in strict

conformance to India Electricity Regulations Act, 1956, with its latest amendments

9.6. GRIEVANCE REDRESS MECHANISM

The REN/UG cable project will not involve any land acquisition and therefore grievances
related to inadequate compensation and associated issues are not anticipated. However, the
most common/potential grievances could be but not limited to the following;

e Inadequate/inappropriate arrangements for access to occupants of buildings across
barricaded area

o Damaged utilities like water supply, sewer/sanitary/drainage pipes etc during
excavation and being non-responsive and time delays in restoration

¢ Noise and dust levels during construction

¢ Damaged ramps, steps and associated small structures during excavation, which are
being shabbily restored and/or done without considering their views and/or not
matching with previous condition

e Safety to pedestrian and vehicular traffic and public safety as a consequence of
project operations

e Works are being executed at a slower pace, causing undue delays, which in turn
extended period of their inconveniences
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APEPDCL through its PIU for REN/UG cable project will establish a robust and responsive
grievance redress mechanism to handle all types grievances within in a reasonable time
frame and in a responsible way. The absence of a responsive grievance mechanism could
trigger public resentment, despite the benefits, that the project can usher on society.

The REN/UG cable project will establish a package wise grievance redress mechanism
(GRM) as shown in the Figure 9.2. The PIU will be primarily responsible for implementing
the GRM, the contractor will also be severally and jointly responsible to receive and resolve
complaints in a time-bound and effective manner and in close co-ordination with PIU.

The PIU-EHS, the package level in-charge for EMP implementation and supervision will
establish a procedure for receiving grievances both online (through APEPDCL’s web site)
and offline at respective operational areas. APEPDCL will widely publicize and extend its
present online compliant registration system as well as 24x7 call centre number
1912(displayed on barricades at operational areas) to receive complaints/grievances related
to REN/UG cable project. The GRM will include procedure for recording/documenting key
information, and evaluating and responding to the complaints as per time frame stipulated in
GRM. All concerns received/raised through the GRM are to be addressed earnestly,
transparently and in a time bound manner, without retribution to the grieved/affected
person(s).

The PIU and contractor periodically will inform the general public along the cable route
alignments, which have been opened up for cable laying on the available grievance redress
procedure(s), whom to contact and when, where and how to file a grievance, time likely to be
taken to redress minor and major grievances, etc.

The type and number of grievances received, resolved and outcomes are to be displayed
/disclosed at PIU and included in the periodic progress reports and documented for the
entire project implementation phase.
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Figure 9.2: Grievance Redressal Mechanism under REN/UG Project
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ANNEXURE 1
The Gazette notification on Kambalkonda wild life
sanctuary
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€. 56] =% faoelt, IERAR, SHERT 8, 2016919 18, 1937
No. 56] NEW DELHI, FRIDAY, JANUARY 8, 2016/ PAUSA 18 , 1937

TEROT, g AR Srerary aRadea #rerr
arfergEa

LY

TS Eedll, 7 SAadl, 2016

FLIAT. 62(37).— Arafaf@d g&d fUgEe, S8 Feda R, 9dieRor (a0 fafaasn, 1986
(1986 @ 29) & gRT 3 & IYURT (2) F W3 (v) 3 WS (xiv) AR 39uURT (3) & @ ufda 39amy (1)
GaRT Yecd ATFAAT T JAT HI §U, SN A FT GEAd FA &, qATaqor (&eron) s, 1986 &
@9 5 & 3ufdad (3) H IHIETTER, FAAIROT H SRR & AT JHiAT Hi St 8 oeh 309
THITad glel o HemaeT g, AR Tg Geer & Sl § fh 3od IRy ARG W, 37 dakg 4, Saar 59
HROGIAT aTel HRA & TT9d &I I STAAETIROT T 3ot T & St §, |6 foeT & ey &
FACT WX IT 38 9aTd faar fRar smoem;

var S cafed, St ged AfRgEer A siafdse geaEl & "@ew A HS meld AU gea oA A
fRaeg 8, 30 9hR fafafdse 3@ & ik, $d WHR gaRT R e o= & fore, 3mey ar geia
110003 IT 3-A Ud: esz-mef@nic.in IR AT T & &5 Fham |

g JrfrgEeT

3R FHidelhlsT dedolld IHARTY, MY YU AT & TAME@ICAA FAIM AT & e fdog
3afeyd ¢ 3R 83.04" & 83.20" ek 3R 17.34° & 17.47 37872 & &g 7139 gaedX & &1 H Hherr
B

3R, 3ARCT A Sio-fAfaudr sgd @g § ofel 73 98T enfoan, SE-gfedt qur snfsAt Hir
39 genfaat 3R oam3i & 18 yenfasl aur aral & 7 yoiiadl, 23 Eaurl gernfasl, adgdr @
7 gontaat afga aferar i 90 & 31f¥e genfaar FfAfaf@a $r o § |

108 GI/2016 (@))]
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3R, IARUT H goeafaend & g37 fafauar § 3R s arer Sorer, fera sweif@w, steifaar
SgHIBITCrAT, eI yol, dAWsE sARTS-ecE 3R Rufesm ReaRar scare @ &7 &1 yog@ g
genfaar § |

3R, &7 & yof-ard B sga ffavar ¢ Sras dgan, ore], Soren oTe], AR, aifths 8w, Ae
3o, ey foor, AR 3R Serelr e anfdrer € |

3R, 3@ &1F o1 gRETOT AR ERETOT e § aur SEdr At s dftgEer & Ry o1 A
FTIhIST Todolld IIRTT  F IRI IR aRTufas T I & & #§ [Rfcse fovar = ¢ 3k
gRfeafas 3k gafaror & e @ oRTURFE d3 T & T F FiaadisT dodelld FHIARY,
famaread & Wwiad a7 i et & art AR & a7 F1 Afafise Far = § 3R 3e@er ar gt
& AT I qUT 3oTehT AlehaT3ll AR IfRam3ft &1 3oa TIRRUfAFT d@adr s 7 gfaftg war smaas §

3, 39, Peald TR, TATERUT (TRET0T) f3aa, 1986 & s 5 & 3ufayger (3) 3R gdmEror
(TeTor) fAfager, 1986 (1986 T 29) & €RT 3 H 3IUYRT (2) & s (v) IR TS (xiv) & Y ufdd
3UURT (1) EIRT Yecd AFAAT FT T A §C Y TN T H FIGerhisT Jodoiid  IHAR0T
gifFufada @adr I (9 39 @& 92ard TIRFEATART FAGT JT FHgl T §) FiSehisT AR
WA ¥ 4.33 FAAR d& F FEaR @ a7 #7 3R &= ¢ e e feeEr g
37T -

1. TRfEyfaF §3d A &1 REar it 3dr @iamw--(1) 37+ g T57 & oor Amadead #
qﬁﬁuﬁﬁmsﬂﬁsomaﬁﬁwﬂmmwwgméﬁiﬁmﬁzmmﬁm@mﬁ?
eTarfRrel forem Qem@rdeadw & 14 aH giFAfad € |

(2) uREfas Fadr ST #I TATAR 4.33 fhaldey Hr TAT doh FiFaRhisT dodeiid FHIRTT  dh
telT g3 & |

(3) uRfeufds @adr S i AT &1 9ol Uy | & ®9 # 3Ueg ¢ 3R aA] i gl sumEe i
Hamia g |
(4) wIRTEUTAT GAr T HAT & TTY 3FETA-GAR FHT AT U [l & FT F 396 ¢ |

2. yRFEufAF @3 9 F AT srafas Feer - (1) 57 WR, TR Ta8 AT F e &
T oo A JfRgEeT & foH g S akE & ar a¥ Y et & iy, TUEhg caidaat & weEe
q, 38 ARG H ForoeT el & THET § JHrafeleh HFRSTA dAR AL |

2) 3 ANofell Tod TWHR H TEIH YMASRT caRT A gram |

(3) aRffufdes §ad S & fav mfos AR s@ fageer & RfAfise &0 7 o 3fa &
TS WIHR TG FEIT S iR o [t & amwieed & off qur & SR garT Sl Amaey,
g #IS 8, GaRT AR gl |

(4) Jafos AR T3 Tag o WHR & FHET & wreaed & 9R geft, 3raTd;--
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[T I-'vs 3(ii) ] RA hT SIS : STHIERO] 3

(vii) T FEyoT fFAIF0T S

(ix) s ; 3k

(x) over AT 9T,

s Aoy 3R aiRfEufadr faart & gaefad & & o gt

(5) HETASTAT JTAIGd faegAE §-3ualer, aEtaaicAs 3R fhamepemdl W 1S fadua sfRRNa
A& N S A 6 3w ftgEen # fafafdse 7 gt ik mfos Agrieen F | srawTEeT fharweat
# gefdr 3R aRTETARRT 3efeheldl &1 Hatie Ham |

(6) rafes ARSIl H AATcolicd & & SNvuilgR, faeaas o fAemr & wefor, 3mare &= &
TS, STol-HIRT & GeUe, $[cTel STl & FaUed, HeT 3R A TEI0T, TARNT FHerT Y a3 qur
aiRfeafadr 3R eror & Fafta 0 3 qgest, i R €T & 3maeds §, & fw 3uawy gher |

(7)  3rafoes AgRISEr |l [aeART Ta gediiad Yol ¥dl, AT 3R TR delaedl, del & JhR
IR freAl, SN &6, FuaTs oA, R & S 3T AR IW gER & TUE, 3T N &,
nfdst, shel 3R 37 ST ARl &1 35wl |

(8) srafeas Agrer aIRfEufds @adr s & fasrm & aiRfeufds seqee o ik v
FHErT T Sfghei H GRARYd #d gu fafAafAd g |

3. ST WFHR @RI fFU I 9@ 39-- Tod WHR 38 G & 3uatl ®l Gl ot & fov
Arafaf@a 3ur w6, 30T -
(1) -39ahr - aRfEAfas Fadr S & oo, Seaa-3iN aiEl, $¥ &, AHEe-vHE & gdieT & fav
fRfegd fhv 1T gt AR o wuEt @1 arofsas 3R efden dag faw hamhardl & foe 3o
1T FuRadsT ALt 8w :

W IR §adr S & Mok N A &1 FuRads ARy afafa @ Aeme w R
ToT WHR & Y4 Al ¥, T i@l & 3adg Swdt @ Q@ e & for 3R R 4 #&
ROl & TG (2) & T wA F0 10, 16,22,28%31$mmmﬁ3#93'rmﬂ3
forT sregamma gien, 3rd -

(i) uRTEAfds gpa Thea fharmaml § Foftd gdest & 3eurl sifgser & fav fav
aIRfEAfas el R S Ee, ofhst & Hhre IS |

(ii) TaeTA HSH AT BT HET IR 3¢ Geo o,

(iii) JGNUT 3cTeel o el dlel T 3T,

(iv) a9 St @99, AR

(v) TER 3t 7 I 3T, $isRoT i giaar 3R wei gu-gfaun sFAfaq §

g TE IR N fF ToT WHR & 99 oAl dAT WA & Hefeoe 244 AR Fc@HT Yged
fafr & 3udul & e & 9, fSEd 3ideia eqERd Seenfa iR 3 WREd g Harl (a6
SR T Aadn) fafaga, 2006 (2007 & 2) o §, aroifsgs ar 3¢ faw fhampemdr & fou
SITSITCT ${f& T YT 3FeaTcl =TEl gl :

W ¥5 AR o fr aRfeufaes @adr e & e o-31fedl & 3udaa #18 IR Aed afafa
& TR IIed e & 99Ul AT BIHN SaRT Yoddh HFHd # HMfAT gl 3 3ad 3T & daes &
FT THR & GAER0T, g 3R Forarg aRade FAFrerT B G it gl |
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W FE 3R A 6 3uderd e a1 wAe F 5@ 39 U & el gur suetd & f@arg el o
GRAT 3 $-39ANT &7 IRad afFAfad 7@ g :

W I8 AR N T orad gRa &7 # o9 oo &7, $¥ &7 & F1$ qRonfAs wldr 787 grem 3R
IAGYFT AT efcdiceh Y &= 7 Gof: Telleor kel &y fhu el |
(2) 9rpfas ST W - ifeleh ARt # @ Irpfaeh STel Gl S Ggared & Sl 3R 3o T&ToT
3R GAeTdor & T Ao @ @fFAfad R S sk e SR ganr v Ofa & Anleds R
FATT SUer oad fF 39 & & a1 s@e @Hg foerd foharshard & AT ST T Sif 07 8T & fow
g § |
(3) wdeat - () uRfFufds HA&r ST & Mo T Haell fharehed, ST 9ded AgR & 3JaR
g, 3afoies AGRISAT &7 HI9T & H giar
(@) 9 AT qdee fAHET, SanT Aoy U Id AR & dd AR gAtaRor faamer & wAST &
TR gl |

(1) Tt Teelt framsmey Reafaf@a & el RJfaafaa @, i -

(i) oRFufas g S & fiax Tl a0 sdea rampremdl a1 a9 fhammemal &1

AR $ig WER & 90T, g AR SForarg aRadd #Aed & Arfeds Bgial & qanr aur

T Sy W0 Tieer & aiRfFufos e AR gart Ay (§RT-EAT W F9m

wenfee) Rl & eqar, aRfRufas odea, aifFafas Rear ik oRkfeafos Gew @ #@ga

& gu IRTEUfA® A St Y dgel &FAdT & HeTFT 9 IR g,

(i) TRTEATIRT 3efepel T Tharhardl & Faer & IRl iftsier & foav arg glaer & fag
HIThiS] Togolld AIRVY  H AAT F U fhelidAIey T glear AR R &1 73 @A 17
TET g,

W WA & A AT § T el el B gt § R uRFAfoh @3dr S i dar aw au
glcel 3R RAE & TUUar qdead AgRISl & IR IREYTahg gdea giaur & fav qg gRenfya
3R ffAfése T & & egara fhar Seer |

(iii) 3afos AGRNSAT &1 3efAled fhU o dd, wded & fav Rew iR Regae odea
fhammemdr & fOFraR &I aafds Toa Afafise ddem aur aAeed afdfa & fefRer ww mafika
et fafeams aitieiEl earT 3fgeira fohar S |
@) dufiie Rwa - TREAfs @38 A 7 Agcaqet Aafis fawad & aaft suat S @l Sier e
& ugHle T SeI IR 3o T fRAT Suem qUr 3o gRaT R EeT & fAv sa fegEer &
YR N AR @ ©F A & R, 3UYFd ool Fareaht AR A Aretar rafas Jgralsier & s
grem |

(5) AT AT Rywa Ty« - TREufad Tadr e #§ waa1, waani, Rev-azg, e, sercas
3R AERiash Heead & &1 HI GgH HE N IR FH ARG & YR H dRIG d BF AR $
IR 3eTeh TIETOT FT AISATT IR et g9 T Jrafores At # afFAferd $r el |
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(6) eafr wg@ur -- TRFEUfAF TG T 7 Lafed FgWor & AT & v To7 TWER F 26T Famr
I ToF YeuOT fAdF0r 18, Ay (Jeuor fFarer R faeon) sfafaws, 1981 (1981 &1 14) 3R 3@
3ol §ATC A0 AT & UG & HFEor # Anledd gl 3R RAfAH AR R |

(7) g wquor -- UIRTEUTo Hadr SiieT & arg weuuT & 0T & v IoT EhR T qATaRor fasmr ar
T FeWoT foaor 18, ag (Jeuor fAaror 3R fag=on) sifefags, 1981 (1981 &1 14) 3R 3@« el
FATT A AT F UGt F IFEer J AneeE Rgia 3R fame R e |

(8) afgwma #1 fawwror - qRFEAfAE GA St A 3uaRa afgara &1 AR Ster (Yquor fFaror qur
fag=on) sifafaea, 1974 (1974 &7 6) 3R 38 3T =0 A0 @A & 3Gt & HFAR gram |

(9) B HUMASET -- 3T IUfASET T e Hoafaiad & & gH -

(i) oREufdF T T &F 39 3fRAsel F1 AU HRT TWHR & doeshlelld JATROT 3R Tt
FATGT I FAG-FAT W JAT GAS AT |, FH.37. 908(37), dk@ 25 fAder, 2000 seRurfers
3 JafRIse (998 AR gUTelel) f@7#, 2000 & 3u«el & IFAR Fhar Sirwar ;

(i) TR FfRor Sig Aol 3R 3ot Aol daest & o/ 3qRIsel & dqUeha
F fAT AT R S ;

(i) Sta ey aeel & AR e §de I FA Odl F AGH F gAfhd R
SITQAT ;

(iv) 3Efae @@t 1 e aIRRTufas Tadr Iid & S ugae fhu v Toer 9 fRar
el E&ihd Ofa A gl 3 aRfeufas Fadr Siie # 31 3rafAsel & STamer a1 ssaientor 1egara
ST grem |
(10) stla RfFcT e gRfEafas s S & Sa RfeaT 3uiiset &1 [Aues aIRa WP &
dedhlelldd qdfator 3R g AFem i gAT-gAT W IR sfgEar @ #am 630(3), an@
20 Jer$, 1998 ZaRT YAl Sta fafhcda 3afIse (vaer 3R gure) f@9#, 1998 & 3ustl & 3ETER
foRar ST |

(11) I aRaear - 9Raed & e afafafedr smaw & eqha AEg@a gl 3k s@ dau &
Jafos FEReE # fadY 3uey #fFAfod fFr ameer R nafas FEReer & IR gw 3R T
WHER & F&H TSR @RI epAfed gl as, ARl afAfa gaera st 3R ygea st it
ga% el gare v Rt & srefa aeh afafefeet & seqaree @t Anfier wEh |

(12) sitlgafrs s -

() wEdriaa aiRiEfdes 8 e & iy AT HIes MR 3@ H Tumer @ & 3ear
T faegare $1c6 IR 3T & FarT 1gad 1 v S |

(@) wEdrida TRFEfas §4ST S & o) Sfef, aig, Hal, tdfel YeuuT & HI$ AT 3T
TYIIAT 3Tl AT B |

4. sRfeufas w3d e & wfafg ik R framwamet & g= - aRfFufas @@ sha 7 i
fohaTehey gaTaRoT (TReT0T) rfafaTs, 1986 (1986 & 29) & 3usyl 3R z@eh 3regehd saAw arv fAgst
ZanrT anfad gl 3R A § 7 afow & RRfse 3y & JfFaf@Ea g, e -
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arvft

F9 9.

Ar-feogofy

gfalg fFama

(1)

giftifcas @ad, gk T W, 3o
drex fr seEE, mEda B 3k
IGES Il

(@) v 3R faegAeT @ae (g 3R ged @ider), g #
@t 3R 3R Ay i shsan, e B 3R Ao
W &7 & dar ¥ 1 Fareex fiaw wfaftg gel;
g @, e e ik e R of #
oRREIfdS TIE ST & 1 Fheldler sy @A de
e alieh @ 3igarrd foham S @k,

(@) WA THHAW, AGAT ITadd ~ged f Re
ot (RfFe) & 1995 &1 202 &ua. s
RTHAeUE & HRT WHR & AAS § AT dlg
4 3rEq 2006 3R Re arfaer (@) &, 2012 & 435 aar
FE3AA FATH AR TWHR & AT H aR@ 21378
2014 & 3R A & AT # WGl FATeRT gram |

IRT Hrer Hr U |

TR FAEr S & MR 78 3R faggaa 3mr #er
&I TaEAR 3Tl w761 g |

Siel I arg AT HeT AT Al TNl HIRC
e dTel 3NN 1 TG |

aiRfEufdes @ S & ek @it AR faggas yeuor
HIR el Tl 3TN T [AEAR AT ET g |

STATd sl &l dTiolfedsh 3TN |

o] fafeat & seqar gfdftg (3egr 3uefad & am) |

3R ¥ IRASTAT T TG |

o] fafeat & seqar gfdftg (3egr 3udfad & am) |

WaRsTeh Yert &1 3uANeT AT 31T |

o] faftet & seqar gfdftg (3egr suefaa & Rar)|

ghfaeh oo et ar #@adr &7 A
o afgeta 3R o afdser @
AT |

o] faftat & seqar gfdftg (3egr suefad & fam) |

@)

gded @ HefUd fharhed S argan,
I A T[EEART HT AT Gih &7 & I
¥ 35T |

o] faftat & 3e7ar wfdftg (3egr sudfd & f@am) |

ST HS3 IMUTRA 31T |

oRfEfds FAadr S Hr dHAET F iR JU s
3R 3ENIT T TUTAT T AT wET FhT ST
W fAegdET #r5e JmRa 3e@er oey @ & 3eER
e ¥ @ ;

Rfafaa e

(10)

gicdt 3R At &1 e |

aiRfEfF e Tdee frameeny & wafid 9wt @t
reurly fRser & fav o glawr & o @@ &
AT A T ey & faw &g a3 aiftificas gea 3
REAIE 3regred =7t gl |

W Th Ry @ W iR oRf&fas d@adr de &
fGFarR a& @l @t Wew fraemaa @ fGegAe
haaT @ fararR wded Agrieen 3R TET ey
TRETOT GITROT & 3THR g
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(1)

AT haeReT |

@ B FeA @ FS T avifcas GEAr WEa
& T WA @ 1 Fheer & T 3T w7 g |
W W @fFd & 3 F sw (1) # geee
frarmardl @fed va manhT suAler @ wew iR A
T fFT e & AT gana g |

(@) 99Ul 3cUeel o Hel dld oF 3eAEN d Hefd
gfedAor Ghaeraa RIfFafAa gl aur eep B ik
ffdt & Iqer, R #% &, www wRed & g
AT @ 3eTeh TGUT Y A fhar ST |

wq AR TE o & wfRgEer i alw w@ @A &
3R fafeeslt & 3egaR Jregand ghr |

(@) WET &7 fi @ ¥ o ey @ W REafas
FAT ST 1 WA ok adids FEE @En & faw
fAAfor SR e fRar S smarge gem 3R e
aifofogs |fF#or fharmerd rafes AgrISHT & 3R
faferafaa g |

(@) aRfEafas @adr S 7 a@faAr fhaemag srafos
FERASTT & TR BT |

(3) famaEmeas el T arfteor 817 & faera Jister
H 3tafors AGRIISTAT Sl TAThToId ST |

(12)

geit #T Fr |

(@) ToT WHR A F&A GG B q@ AT & f§ar
g, TR AT Tored AT fAsl off 9 a1 a=t # ey gl
&1 FerS g g,

(@) gait &1 Fers FEftd g a1 Tsg IfAFga ar 3us
3ehet gae A et & 3uEy F sgar AfafEa geh;
(M) IR ad R WG a7 f gear d FuiRa FF
ST T 3efdTelel foham fohar e |

(13)

gffeas I FOeea S9%  3iaeda
-t FaaeT o § |

@) #fA & el & awdfdw R AR W Tua &
T Ster &1 fashdor (et 3R o{fATd STe) 3regere g |
@) e, aftifcas 3w & v @ad iR sfaea
ST 7 fashdor & fov deftd fafgmes gieeter gd
faf@a s smfaa el Sws s fhaer oRome &
a5 forsensor R, o § |

(3T) TET A AT ST T AHT AT TG g |

(T) ST & HGUOT AT yguur, forEd e H o §, @
et & fow @t 3ura fve Smear |

(14)

fdegd &eal 3N qTEAR et &
aRferafor |

AT deel H WcdHTE 3ol |

(15)

gieat 3R dfst & fezaAe TRt & s
ST |

o R & sreher R g |

(16)

fegAe sl &1 dist & AR 3%
geo L |

faerEea gl o wifteRor #i1 AT & AR
faegArET Hghl 1 AT FEA HR 308 Fee wA F o
3faa ateor FaTETd fAERor 3R SgEieRor 3Urr Ier &g
TR B |
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(17)

ufy & afas arara &1 d9ad |

o [AftEt & Irele arviieges wdee & fov fAfafad
BT |

(18)

el gt & e |

o et & eher RfafHa g |

(19)

YEIar erell 3R FAEr dei T TREToT |

A Rt & e R @ |

(20)

urpfder Sfer At ar @dEr e A
3yRa sfgata &1 AearT |

39 afgdid & Yoashor & NedfRd #e iR 3eae
a1 o 3RSt & fAves & fov Rggae [_fawAr @&
HeTdTeleT &l BT |

(21)

ST arsaas 3R g |

o] Rftat & aehe RSt g |

(22)

UGNUT 3ceed & HIA dTel o 3T |

aIiRf&fas dadr S @ IR gequor, IR aREwesad, oy 3R
T 3T, N e, FN a1 HW menriRa My A &
g REE 3curel @ 3curesT 3eheT AR S TR W Fg
faudid verma €l 31 &, JrgArd T Sea |

(23)

g 3l 3R R FRS g Icuer @
TAGUT (TAETEAT) |

o] Rt % srher R @ |

(24)

arg 3R AT JguoT |

o) fafert & 3T fafeafaa ghar |

(25)

qQiferdis & At &1 39T |

o R & e R g |

(26)

FY YUl 7 Joel seerd |

o] Rt & e R @ |

wafta

FrafFam

(27)

YT FHEET @RI ud W@ OB IR
EEET gUSt & @Y gaERmer, E
39T, TFdThedX AR ASe arde |

e faftt & i srgara gy |

(28)

et ST O |

FfehT &7 O Sorar f&ar S |

(29)

Sfas Tdr |

Ffeh 7 F Femar f&ar Jw |

(30)

el arfafafet & faw gRa weanfadr =
IUEUT e |

gfeh T @ Ferar fear aw |

(31)

e

Ffehd &7 § Ferar Gam AT |

(32)

ANONT FAT W HT 3T |

raetE, I e e A sear 3 sy

5. A FRfA-Fr TR aRfEufas @3 T & g9 Al & Or e Al afafa &

TS HET A AFAfatEd & Ao saef, 3rafq -

(@) oo Foeex, Am@Emdeas - 3reasy

(@) N TWFRT dusa FT T JAfAT S TR0 & 87 F 1T & W § O 3+ 9T TWHR
EaART YAF AFAC H Th ¥ &I 3af & fow 17 Afdse o Jmeen - w8 ;

(@1) aRiEfas 3R gde]or & &1 # T f[Adve B 31U YU WHR G@RT Yods HAAS H T
¥ 1 yafa & fow aw Afdse fFar smeen - &7 ;

(&) &g HRSRY, ToT Jeuor fFg=or 1S, Ass - HeH T ;
(3) &9 & SIS IR TISTADR/HET G AISTATDR/AIRT ATARR - HEE;
() 39U-a+T TIETH (AAIRNTY I AREIYS), [Gr@IeTH - eeg g

6. a&er et

(1) ARl GfAfY 3@ ARG & 3T & 3He[dTelel HI Al HIN|
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(2) aRfeafas @3 A 7 6Rd WHER & deprelled qAdaor AR g F@Arerg @1 AR €.
H1.3M. 1533(31) dE 14 e, 2006 1 g # GiFafaa fharrard 3R sa sfRgeen & &R0 4 &
e arofr & Rfafisee yfafg afafefat & e 3 g W fradeeml & gar #§ aedfas
fafafése Tuela gemsit W JmenRa aeied GfAfd qarT dder #ir sTeal iR 3od g & 3uael &
3ol g gerer Tl & T e WER & 9awen, a9 3R Seary Rade #@Fe #F Afdse @
e

(3) 39 fRyaar & W 4 F 3refieT wRolt 7 Fur Ffafdse gfafeg Brarwerdt & e, #Rd AR
& qATaRer 3R @ FAer H AT FEAiF FLI. 1533(3) @ 14 RAdeR, 2006 H dfRgEer &
I & N A ke, e afFAfaa 78 fhar sr §, g aRfeufas @38 s & 3ma €,
0 frarRerdt i aeafas Rfafdse wuea gt w smaRa ARl afafa qarr d@der fr sl ik
38 dog fafame witeot & Afése frar smeem |

(4) Al Gfafa &1 geeg-afag a1 Fafa Fadet a1 Gafa 36T & 39-a4 TETH, His Afad
St 30 AT F R 3UGY F Ioodd HAT ¢, 306 [aeg g0 (Haton) IfRafaTa, 1986 (1986
&1 29) &I 4RT 19 & T IRAG Fgdl Fel & [T F&H g |

(5)ﬂmmﬁﬁﬁwwmﬁﬁﬁwﬁmﬁm@mﬁmﬁ%mﬁmmw,
3T FamaAt a1 Heg gorTRET & gfafafer gfd #2 v et & IgER fauR-faAst & werar &
T 3mART FT Tl |

(6) A FATT Tds a¥ T 31 AR T & Tod & HATT Todoild a5 I AT dl¥eh HRATS
RAE 39y IV 9T 3uTag 9T 9T 30 S ek GEJ L |

(7) FET FIHR HT GATEROT, a1 R STeary IRaca HIT Al AT HT 30 Fcdl & gerrar
fageT & T TAT-T7T W 0 Ay & ke, S ag S gAsT |

7. 38 AT & 3udul # 96 o & AT ST @R AR T WHR HARET 3ur, Iy
#1s gi, fAfafdse v g |

8. HRA & AT 3Tadd aed A7 3T AT A7 TS gRa IIfeor garT aid &g
IR AT IR gt arel fordly 3meer, afe 18 gi, & e, 5@ fegaem & 3user g |

[®1. F. 25/53/2015-30HE-31RE]
3. <F digelr, daiasd S

3qTaY-|
aRREufas @3 e F1 dar Raor:

FE@ g fHASaEiueld A & 3cak-qd # 17.87953° 3call 31 83.31665° qdf fAdera & ey
T ¥ YT BT g1 FE AT W@ TATE-38 F fFAR & Sl § R iR ReEhr &
g feeted & NS @ e 17.87368° 3ol 3R 83.36599° qdi fAderms & oy
A '@ F P B F AT RUT B F g 6.985 Al Bl sw uRfFufae @@
ST s 9Rf&r 200-780 #Hiex ofell &1 adA H Tog TotATE AR TSET TsTATET Foehi i

BIgH FET &9 & IRt 3R gearaa aRfEufas dadr et & qfr 200 #Hex &1
gam Ig W INCHITH WA ¥ g9 TATE-5 3R 3caw 17.85700° & 83.36642° &
fAEATRT q T F. I O IFIRCT WAT & Y- IR §1 AT T T 7 1 gl
fra. 1854 81 s& uRf®ufas @3 Sa &1 oRfr & owar$ 140-308 #ex &

wEdfad aRfEafas @3 Se & afara afF & ari 3R A @A 100 HeX ¢ |
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TR

gH 5

TE

TH S

T

gkl F

ik i H

TH S

Ig HIAT W@ &RT FAATeH g & NS @ g afaror gikue fEer @ R S § 3R
&dAET & IRT R® gl 3cal 17.83320° qd 83.32771° Fdenat & WU &S § W
qgaC § S Pt i & NS R Aded SonfAaRe dies & ow Bud gl T d @
AT AT FeT g0 5.469 Fhelidiey &1 aRfEufas #3adr S a7 T faq s 100-690
e B1 searfad aRfEufas @3 e & wfaa & & IRt 3R @ 100 e §
|

g @1 9T AA W gRY ai@ior qdit  fgum & 3R KA, Yareveld amAt Ho@relr
At § g S @ oA gfom gRietor dg 3R rer diedfdeh e faee deune
AMAT § AT TE 3l 17.79258° qd 83.35585° faderiespt & g3fHar a1 wfeeh wa
WEAT-OIIECH @ gl TRl Bl 7 F 5T WU H Pl g 5.121 fhelidex gl
aiRfeafae wad Sher it aRfer it ofars 100-286 Hie & WA &1F & IRT 3R yedfad
gr 100 #ex &

@I TATa-5 & Efaor T 3 @ 3ccR feem &1 3R R § 3R Aurehist IR g i
AT § g IR & Tored gfexr amel 9ol 3eue, faurameH anfder g, 3R 3.
17.75352° ¢, 83.35258° & foAderienl & Tt &' A SSIST WA & GRAT F gy IRl
g1 RFufas Tadr e & aRfr fr @@ e$ 100-1360 #Hiex &1 Rod a1 & & #r
BISHY BT &1 & TRT 3 1 FEaiad gl 100 #Hrex Bl

Ig Y@ HUeisT ARTE Weg AR, AT Hletfadl & afaror # qiResr fGar & 3%
St & 3R 3. 17.76622° 4. 83.30101° & fdenel & HsRRHEr Redr # ®uw &
Wﬁﬂ?ﬁ%l?&%ﬁﬂﬁ&ﬁ@@ﬁam%wm%mmmaﬁr
aRfer & @& oes 127-1280 Mex g1 Wi &7 & R 3R g&aiiad gl 300 #Hrex g
Tg W1, UA TS Hiclel HR GROAT & Gy qfRmelr fawm @ AR el § 3R
MIRETH T HR Fd U 9T ISHARA SRl 1 Fel & dar 3. 17.77881° ¢
83.25546° & fAguTRl & T o HI Fell &1 of & 5 TUA & Fol ¥ 3.375 fhal gl
3 uRfEufas H@adr Siie & gRfer &1 daAr @ars 240-418 Hie &1 W& &7 & =Rl
3R gEarfad g 300 #Hrex g

@I, WHIST HRTH AT A P §C 3eadt fGam f 3R S § AR aRgAr A
HChIST TFHACAU HRTE AT § IoRA & @A gediel, Headeld, IMecllellbold,
ATeTeel, FCARSTA IH AT § 3 3.17.84462° . 83.27127° & fAderal W
FAA-| T Bl § ST Fidolehis] TFACAS, INUE T TAF H. 2 §| AT o7 & &7
o g0 8513 fhell &1 5@ uRRPyfas @Ay e & aRfyr & AT ofrs -1782386
e §1 RSd a7 & &9 &1 o Wiad &7 & ari 3R 7 3iaa 7e7 gl 200 #Hex
J

Tg Y@r, ARSI I F NS Bsd §U TR H. 7 T FiGehIST TFHC HRTH
AT & wry-ary qdf faem #r 3 Sl § 3k 3. 17.85074° 1.83.30030° & faderiet @
Bearfifsqed a1e & 3T 83 S WX T 5 & Tl &1 F A 5T TAA deh AT Fol J-
3.190 #rex B 38 uiRfFufas w@ady Sher @ aRfer v @ «ar$ 604-2003 #ex 81 Rerd
g & &9 H SIgH WaTT & & IRT IR & gEdrad g 300 e Bl

TE (W1, Peiged & HY-ARY & FTAhIST dodolld IHIRVT AT & ST FAGICR
3eall fem # S @ 3R 3. 17.87953° ¢, 83.31665° & AR W FRAA F I IgaH
g1 T ¥ 5 ®UA dh H FoI g 3.80 Al ¥l 3@ GREUfR dady ST i aRfer &r
AT warS 216-578 Hiex &1 AT &1F & uRT 3R vedifad g 300 #HeX g
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veafad aikfeufas w3 9 & siaw user arer amat & g

3qTEE-1|

1. IEERA AST—SAIRHA, INERATH, Gsais], AMedrelied, ISASTAH, Hededl, TSI,

FealUol

AR fBsarifEue# |

2. R=ERe m:—mﬁgq?m, JASTET, INAET, SRIaH 3T Fffgare|

IHETET- AT & AT IIRFEUfAF A AT 1 AT FT AGRT

MMap of Eco-Sensifive-Zone of Kambalakonda Wildlife Sanciuary

............ i il

IuTae-1l

nd
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AT 7ESS ||
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FITARIST gedS1d FHIRVY FHT HeTer i Ta=ar

F.9. 378TTer AT

1 17.88060 83.31984

2 17.85744 83.36535

3 17.83585 83.32507

4 17.78551 83.35677

5 17.76376 83.34200

6 17.77050 83.29449

7 17.79918 83.25824

8 17.80969 83.29415

9 17.81966 83.29074

10 17.85210 83.30638

FEARIST qedsiig AR qIRFUfAs T3 AT & Famer-ganar
A H A 3redier gare’
1 T 17.87692 83.31600
2 & 17.87368 83.36599
3 @ 17.85700 83.36642
4 f 17.83320 83.32771
5 § 17.79258 83.35585
6 % 17.75352 83.35258
7 Eil 17.76622 83.30101
8 T 17.77881 83.25546
9 g 17.84462 83.27127
10 a 17.85074 83.30030
3qTEY 1V

#1 75 FRae A RO F1 70 Quer akFafadr q3d aa aeiecd afbfa

1.
2.

doal &1 Fear IR arg|

ST T HEAGA : FIAT AET Seol@eld A3 &1 auid # | 45 & Fged H Th GUH
ety & 3uTag A |

Jafos Agdieer fT I fr wieafa Sas 37d9d e A v 8 B
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 7th January, 2016

S.0. 62(E).—The following draft of the notification, which the Central Government proposes to issue in
exercise of the powers conferred by sub-section (1), read with clause (v) and clause (xiv) of sub-section (2) and
sub-section (3) of section 3 of the Environment (Protection) Act, 1986 (29 of 1986) is hereby published, as required
under sub-rule (3) of rule 5 of the Environment (Protection) Rules, 1986, for the information of the public likely to be
affected thereby; and notice is hereby given that the said draft notification shall be taken into consideration on or after
the expiry of a period of sixty days from the date on which copies of the Gazette containing this notification are made
available to the public;

Any person interested in making any objections or suggestions on the proposals contained in the draft
notification may forward the same in writing, for consideration of the Central Government within the period so specified
to the Secretary, Ministry of Environment, Forest and Climate Change, Indira Paryavaran Bhawan, Jorbagh Road,
Aliganj, New Delhi-110 003, or send it to the e-mail address of the Ministry at esz-mef@nic.in

Draft Notification

WHEREAS, the Kambalakonda Wildlife Sanctuary is situated in the heart of Visakhapatnam Mega City in
Andhra Pradesh and is spread over an area of 7139 hectares between 83.04’ to 83.20" Longitudes and 17.34’ to 17.47’
Latitudes;

AND WHEREAS, the Sanctuary maintains very rich bio-diversity comprising 73 tree species, 39 species of
herbs and shrubs, and 18 species of climbers, 2 species of Bamboos and 7 species of grasses, 23 mammal species,
7 species of reptiles and more than 90 species of birds have been documented from the Sanctuary;

AND WHEREAS, the Sanctuary harbours large variety of flora and is characterised by a scrub jungle the major
tree species of the area are Ficus banghlensis, Acacia lucophloea, Acacia chundra, Sapindus emarginatas, and Wrightia
tinctoria etc;

AND WHEREAS, the area harbours a rich faunistic diversity which includes, Panther, Bear, Wild Boar,
Sambhar, Barking Deer, Mouse Deer, Spotted Deer, Jackal, and Wild Dog;

AND WHEREAS, it is necessary to conserve and protect the area the extent and boundaries of which is
specified in paragraph 1 of this notification around the boundary of the protected area of Kambalakonda Wildlife
Sanctuary, Visakhapatnam as Eco-sensitive Zone from ecological and environmental point of view and to prohibit
industries or class of industries or/and their operations and processes in the said Eco-sensitive Zone ;

NOW THEREFORE, in exercise of the powers conferred by sub-section (1) read with clause (v) and clause
(xiv) of sub — section (2) of section 3 of the Environment (Protection) Act, 1986 (29 of 1986) read with sub-rule (3) of
rule 5 of the Environment (Protection) Rules, 1986, the Central Government hereby notifies an area to an extent of up to
4.33 kilometers from the boundary of the Kambalakonda Wildlife Sanctuary in the State of Andhra Pradesh, as the
Kambalakonda Wildlife Sanctuary Eco-sensitive Zone (hereinafter referred to as the Eco-sensitive Zone) details of
which are as under, namely:—

1. Extent and Boundary of Eco-sensitive Zone.—(1) The Eco-sensitive Zone is spread over an area of 30.51
square kilometers in Visakhapatnam District of Andhra Pradesh and includes 14 villages of 2 Mandals viz.
Anandapuram and Chinagadhili in Visakhapatnam District.

2) The extent of Eco-sensitive Zone varies up to 4.33 kilometer from the boundary of Kambalakonda Wildlife
Sanctuary.
3) The boundary description of the Eco-sensitive Zone is appended as Annexure I and the list of villages are given

in Annexure-II.
@) The map of Eco-sensitive Zone boundary together with latitudes —longitudes is appended as Annexure III;

2. Zonal Master Plan for the Eco-sensitive Zone.-(1) The State Government shall, for the purposes of the
Eco-sensitive Zone prepare, a Zonal Master Plan, within a period of two years from the date of publication of final
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notification in the Official Gazette, in consultation with local people and adhering to the stipulations given in this
notification.

2) The said Plan shall be approved by the competent authority in the State Government.

3) The Zonal Master Plan for the Eco-sensitive Zone shall be prepared by the State Government in such manner as
is specified in this notification and also in consonance with the relevant Central and State laws and the guidelines issued
by the Central Government, if any.

“4) The Zonal Master Plan shall be prepared in consultation with all concerned State Departments, namely:-
(i)  Environment,

(i1) Forest,

(iii) Urban Development,

(iv) Tourism,

(v)  Municipal,

(vi) Revenue,

(vii) Agriculture

(viii) State Pollution Control Board,

(ix) Irrigation, and

(x)  Public Works Department,

for integrating environmental and ecological considerations into it.

(&) The Master Plan shall not impose any restriction on the approved existing land use, infrastructure and
activities, unless so specified in this notification and the Zonal Master Plan shall factor in improvement of all
infrastructure and activities to be more efficient and eco-friendly.

6) The Zonal Master plan shall provide for restoration of denuded areas, conservation of existing water bodies,
management of catchment areas, watershed management, groundwater management, soil and moisture conservation,
need of local community and such other aspects of the ecology and environment that need attention.

(7 The Zonal Master Plan shall demarcate all the existing worshipping places, village and urban settlements, types
and kinds of forests, agricultural areas, fertile lands, green area, such as, parks and like places, horticultural areas,
orchards, lakes and other water bodies.

®) The Zonal Master Plan shall regulate development in Eco-sensitive Zone as to ensure eco-friendly development
for livelihood security of local communities.

3. Measures to be taken by State Government.-The State Government shall take the following measures for
giving effect to the provisions of this notification, namely:-

(1) Land use.- Forests, horticulture areas, agricultural areas, parks and open spaces earmarked for recreational purposes
in the Eco-sensitive Zone shall not be used or converted into areas for commercial or industrial related development
activities:

Provided that the conversion of agricultural lands within the Eco-sensitive Zone may be permitted on the
recommendation of the Monitoring Committee, and with the prior approval of the State Government, to meet the
residential needs of local residents, and for the activities listed against serial numbers 10, 16, 22, 28 and 31 in column (2)
of the Table in paragraph 4, namely:-

@) Eco-friendly cottages for temporary occupation of tourists, such as tents, wooden houses, etc. for eco-friendly
tourism activities,

(ii) Widening and strengthening of existing roads.

(iii) Small scale industries not causing pollution,

(iv) Rainwater harvesting, and

) Cottage industries including village industries, convenience stores and local amenities:

Provided further that no use of tribal land shall be permitted for commercial and industrial development
activities without the prior approval of the State Government and without compliance of the provisions of article 244 of
the Constitution or the law for the time being in force, including the Scheduled Tribes and other Traditional Forest
Dwellers (Recognition of Forest Rights) Act, 2006 (2 of 2007):
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Provided also that any error appearing in the land records within the Eco-sensitive Zone shall be corrected by
the State Government, after obtaining the views of Monitoring Committee, once in each case and the correction of said
error shall be intimated to the Central Government in the Ministry of Environment, Forest and Climate Change:

Provided also that the above correction of error shall not include change of land use in any case except as
provided under this sub-paragraph:

Provided also that there shall be no consequential reduction in green area, such as forest area and agricultural
area and efforts shall be made to reforest the unused or unproductive agricultural areas.

(2) Natural springs.—The catchment areas of all natural springs shall be identified and plans for their conservation and

rejuvenation shall be incorporated in the Zonal Master Plan and the guidelines shall be drawn up by the State
Government in such a manner as to prohibit development activities at or near these areas in such a manner as which are
detrimental to such areas which are detrimental to such areas.

(3) Tourism.—(a) The activity relating to tourism within the Eco-sensitive Zone shall be as per Tourism Master Plan,
which shall form part of the Zonal Master Plan.

(b) The Tourism Master Plan shall be prepared by Department of Tourism, in consultation with Department of Forests
and Environment, Government of Andhra Pradesh.

(c) The activity of tourism shall be regulated as under, namely:—

@) all new tourism activities or expansion of existing tourism activities within the Eco-sensitive Zone shall be in
accordance with the guidelines issued by the Central Government in the Ministry of Environment, Forest and Climate
Change and the eco-tourism guidelines issued by National Tiger Conservation Authority, (as amended from time to time)
with emphasis on eco-tourism, eco-education and eco-development and based on carrying capacity study of the Eco-
sensitive Zone;

(ii) new construction of hotels and resorts shall not be permitted within one kilometer from the boundary of the
Kambalakonda Wildlife Sanctuary except for accommodation for temporary occupation of tourists related to eco-
friendly tourism activities:

Provided that beyond the distance of one kilometer from the boundary of the protected areas till the extent of
the Eco-sensitive Zone, the establishment of new hotels and resorts shall be permitted only in pre-defined and designated
areas for eco-tourism facilities as per the Tourism Master Plan;

(iii) till the Zonal Master Plan is approved, development for tourism and expansion of existing tourism activities
shall be permitted by the concerned regulatory authorities based on the actual site specific scrutiny and recommendation
of the Monitoring Committee.

“) Natural heritage.—All sites of valuable natural heritage in the Eco-sensitive Zone, such as the gene pool
reserve areas, rock formations, waterfalls, springs, gorges, groves, caves, points, walks, rides, cliffs, etc. shall be
identified and preserved and plan shall be drawn up for their protection and conservation, within six months from the
date of publication of this notification and such plan shall form part of the Zonal Master Plan.

5) Man-made heritage sites.- Buildings, structures, artefacts, areas and precincts of historical, architectural,
aesthetic, and cultural significance shall be indentified in the Eco-sensitive Zone and plans for their conservation shall be
prepared within six months from the date of publication of this notification and incorporated in the Zonal Master Plan.

(6) Noise pollution.- The Environment Department of the State Government or State Pollution Control Board shall
draw up guidelines and regulations for the control of noise pollution in the Eco-sensitive Zone in accordance with the
provisions of the Air (Prevention and Control of Pollution) Act, 1981(14 of 1981) and the rules made thereunder.

@) Air pollution.- The Environment Department of the State Government or State Pollution Control Board shall
draw up guidelines and regulations for the control of air pollution in the Eco-sensitive Zone in accordance with the
provisions of the Air (Prevention and Control of Pollution) Act, 1981 (14 of 1981) and the rules made thereunder.

®) Discharge of effluents.- The discharge of treated effluent in Eco-sensitive Zone shall be in accordance with the
provisions of the Water (Prevention and Control of Pollution) Act, 1974 (6 of 1974) and the rules made thereunder.

) Solid wastes. - Disposal of solid wastes shall be as under:—

(i) the solid waste disposal in Eco-sensitive Zone shall be carried out as per the provisions of the Municipal Solid
Waste (Management and Handling) Rules, 2000 published by the Government of India in the erstwhile Ministry of
Environment and Forest vide notification number S.0. 908 (E), dated the 25% September 2000 as amended from
time to time;

(ii) the local authorities shall draw up plans for the segregation of solid wastes into biodegradable and non-
biodegradable components;

(iii) the biodegradable material shall be recycled preferably through composting or vermiculture;
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(iv) The inorganic material may be disposed in an environmental acceptable manner at site identified outside the
Eco-sensitive Zone and no burning or incineration of solid wastes shall be permitted in the Eco-sensitive Zone

(10) Bio-medical waste.—The bio-medical waste disposal in the Eco-sensitive Zone shall be carried out as per the
provisions of the Bio-Medical Waste (Management and Handling) Rules, 1998 published by the Government of India in
the erstwhile Ministry of Environment and Forest vide notification number S.O. 630(E), dated the 20 July, 1998 as
amended from time to time.

11 Vehicular traffic—The vehicular movement of traffic shall be regulated in a habitat friendly manner and
specific provisions in this regard shall be incorporated in the Zonal Master Plan and till such time as the Zonal master
plan is prepared and approved by the competent Authority in the State Government, the Monitoring Committee shall
monitor compliance of vehicular movement under the relevant Acts and the rules and regulations made thereunder.

(12) Industrial units.—(a) No establishment of new wood based industries within the proposed Eco-sensitive Zone
shall be permitted except the existing wood based industries set up as per the law.

(b) No establishment of any new industry causing water, air, soil, noise pollution within the proposed Eco-sensitive Zone
shall be permitted.

4. List of activities prohibited or to be regulated within the Eco-sensitive Zone.—All activities in the Eco
sensitive Zone shall be governed by the provisions of the Environment (Protection) Act, 1986 (29 of 1986) and the rules
made thereunder and be regulated in the manner specified in the table below, namely:—

TABLE
S.No. Activity Remarks
ey @) (€))
Prohibited activities
1. Commercial mining, stone quarrying, | (a) New and existing mining (minor and major minerals),
crushing units, oil drilling and dredging. stone quarrying, crushing units, oil drilling and dredging

shall be prohibited within 1 kilometer from the boundary
of the protected area:

Provided that mining, oil drilling and dredging may be
permitted beyond 1 kilometer upto the extent of Eco-
sensitive Zone in a regulated manner.

(b) The mining operations shall strictly be in accordance
with the interim order of the Hon’ble Supreme Court dated
4t August, 2006 in the matter of T.N. Godavarman
Thirumalpad Vs. Union of India in Writ Petition (Civil)
No.202 of 1995 and order of the Hon’ble Supreme Court
dated 21* April, 2014 in the matter of Goa Foundation Vs.
Union of India in Writ Petition (Civil) No.435 of 2012.

2. Setting up of saw mills. No new or expansion of existing saw mills shall be
permitted within the Eco-sensitive Zone.

3. Setting up of industries causing water or air | No new or expansion of polluting industries in the Eco-
or soil or noise pollution. sensitive Zone shall be permitted.
4. Commercial use of firewood. Prohibited (except as otherwise provided) as per applicable
laws.
5. Establishment of new major hydroelectric | Prohibited (except as otherwise provided) as per applicable
projects and irrigation projects. laws.
6. Use or production of any hazardous | Prohibited (except as otherwise provided) as per applicable
substances. laws.
7. Discharge of untreated effluents and solid | Prohibited (except as otherwise provided) as per applicable
waste in natural water bodies or land area. laws.
8. Undertaking activities related to tourism like | Prohibited (except as otherwise provided) as per applicable

over-flying the national park area by aircraft,
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hot-air balloons. laws.

9 New wood based industry. Establishment of new wood based industry shall not be
permitted within the limits of Eco-sensitive Zone:

Provided the existing wood-based industry may continue
as per applicable laws.

Regulated activities

10. Establishment of hotels and resorts. No new commercial hotels and resorts shall be permitted
within one kilometer of the boundary of the protected area
except for accommodation for temporary occupation of
tourists related to eco-friendly tourism activities.

Provided that beyond one kilometre and upto the extent of
the Eco-sensitive Zone all new tourism activities or
expansion of existing activities would in conformity with
Tourism master Plan and national Tiger Conservation
authority.

11 Construction activities. (a) No new commercial construction of any kind shall be
permitted within one Kilometer from the boundary of the
protected area:

Provided that, local people shall be permitted to

undertake construction in their land for their residential use
including the activities listed in sub - paragraph (1) of
paragraph 3.
(b) The construction activity related to small scale
industries not causing pollution shall be regulated and kept
at the minimum, with the prior permission from the
competent authority as per applicable rules and regulations,
if any:

Provided further that existing multistoried and
non-multistoried buildings, as on date of notification,
under construction may be allowed as per applicable rules
and regulations .

(c) Beyond one kilometer from the boundary of the
protected area upto the extent of Eco sensitive Zone,
construction for bona fide local needs shall be permitted
and other commercial construction activities shall be
regulated as per Zonal Master Plan.

(d) construction activity in the Eco-sensitive Zone shall be
as per Zonal Master Plan

(e) The Visakhapatnam Urban Development Authority
shall integrate the Zonal master Plan into the development
plan of the area.

12. Felling of trees. (a) There shall be no felling of trees on the forest or
Government or revenue or private lands without prior
permission of the competent authority in the State
Government.

(b) The felling of trees shall be regulated in accordance
with the provisions of the concerned Central or State Act
and the rules made thereunder.

(c) In case of Reserve Forests and protected forests, the
working plan prescriptions shall be followed.

13. Commercial water resources including | (a) The extraction of surface water and ground water shall
ground water harvesting. be permitted only for bona fide agricultural use and
domestic consumption of the occupier of the land.

(b) Extraction of surface water and ground water for
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industrial or commercial use including the amount that can
be extracted, shall require prior written permission from
the concerned regulatory authority.

(c) No sale of surface water or ground water shall be
permitted.

(d) Steps shall be taken to prevent contamination or
pollution of water from any source including agriculture.

14. Erection of electrical cables and | (a) Promote underground cabling.
telecommunication towers.
15. Fencing of existing premises of hotels | Regulated under applicable laws.
and lodges.
16. Widening and strengthening of existing | Widening and strengthening of existing roads shall be done
roads. as per plans of Visakhapatnam Urban Development
Authority, with proper Environment Impact Assessment
and mitigation measures, as applicable.
17. Movement of vehicular traffic at night. Regulated for commercial purpose, under applicable laws.
18. Introduction of exotic species. Regulated under applicable laws.
19. Protection of hill slopes and river banks. | Regulated under applicable laws.
20. Discharge of treated effluents in natural | Recycling of treated effluent shall be encouraged and for
water bodies or land area. disposal of sludge or solid wastes, the existing regulations
shall be followed.
21. Commercial Sign boards and hoardings. | Regulated under applicable laws.
22. Small scale industries not causing | Non polluting, non-hazardous, small-scale and service
pollution. industry, agriculture, floriculture, horticulture or agro-
based industry producing products from indigenous goods
from the Eco-sensitive Zone, and which do not cause any
adverse impact on environment shall be permitted.
23. Collection of Forest produce or Non- | Regulated under applicable laws.
Timber Forest Produce (NTFP).
24 Air and vehicular pollution Regulated under applicable laws.
25 Use of polythene bags Regulated under applicable laws.
26 Drastic change of agriculture systems. Regulated under applicable laws.
Promoted activities
27. Ongoing agriculture and horticulture | Permitted under applicable laws.
practices by local communities along
with dairies, dairy farming, aquaculture
and fisheries.
28. Rain water harvesting. Shall be actively promoted.
29. Organic farming. Shall be actively promoted.
30. Adoption of green technology for all | Shall be actively promoted.
activities.
31. Cottage industries including village | Shall be actively promoted.
artisans, etc.
32. Use of renewable energy sources Bio gas, solar light etc., shall be promoted.

S.

Monitoring Committee:- The Central Government hereby constitutes a Monitoring Committee, for effective

monitoring of the Eco-sensitive Zone, which shall comprise of the following namely:—

()

District Collector, Visakhapatnam

—Chairman
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(b) One representative of Non Governmental Organization working in the field of environment to be nominated by
the Government of Andhra Pradesh for a term of one year in each case —Member

(c) one expert in the area of ecology and environment to be nominated by the Government of Andhra Pradesh for a
term of one year in each case —Member

(d) Regional Officer, State Pollution Control Board, Medak —Member.

(e) Senior Town Planner of the area/Chief Urban Planner/City Planner —Member.

(f)  Deputy Conservator of Forests (In Charge of the Sanctuary), Visakhapatnam —Member-Secretary.

6. Terms of Reference:-

1) The Monitoring Committee shall monitor the compliance of the provisions of this notification.

2) The activities that are covered in the schedule to the notification of the Government of India in the erstwhile

Ministry of Environment and Forest number S.O. 1533 (E), dated the 14%® September, 2006, and are falling in
the Eco-sensitive Zone, except for the prohibited activities as specified in the Table under paragraph 4 thereof,
shall be scrutinised by the Monitoring Committee based on the actual site-specific conditions and referred to
the Central Government in the Ministry of Environment, Forest and Climate Change for prior environmental
clearances under the provisions of the said notification.

3) The activities that are not covered in the Schedule to the notification of the Government of India in the
erstwhile Ministry of Environment and Forests number S.O. 1533 (E), dated the 14" September, 2006 and are
falling in the Eco-sensitive Zone, except for the prohibited activities as specified in the Table under paragraph
4 thereof, shall be scrutinised by the Monitoring Committee based on the actual site-specific conditions and
referred to the concerned regulatory authorities.

4) The Member-Secretary of the Monitoring Committee or the concerned Collector(s) or the concerned park
Deputy Conservator of Forests shall be competent to file complaints under section 19 of the Environment
(Protection) Act, 1986 against any person who contravenes the provisions of this notification.

(&) The Monitoring Committee may invite representatives or experts from concerned Departments, representatives
from industry associations or concerned stakeholders to assist in its deliberations depending on the
requirements on issue to issue basis.

(6) The Monitoring Committee shall submit the annual action taken report of its activities as on 31* March of
every year by 30™ June of that year to the Chief Wildlife Warden of the State as per pro forma appended at

Annexure IV.

(7)  The Central Government in the Ministry of Environment, Forest and Climate Change may give such
directions, as it deems fit, to the Monitoring Committee for effective discharge of its functions.

7. The Central Government and State Government may specify additional measures, if any, for giving effect to
provisions of this notification.

8. The provisions of this notification shall be subject to the orders, if any, passed, or to be passed, by the Hon’ble
Supreme Court of India or the High Court or National Green Tribunal.

[F. No. 25/53/2014-ESZ-RE]

Dr. T. CHANDINI, Scientist ‘G’

Annexure I

Boundary description of Eco-Sensitive Zone:

AtoB: Starting from a point with co-ordinates N 17.87953° E 83.31665° E on the North- East of
Mindivanipalem Village. A line runs along the SH-38 and passes behind hillocks adjacent to
Gambhiram Reservoir and touches the station ‘B’ with co ordinates N 17.87368 E 83.36599. The total
distance from A to B station is 6.985 Kms. The Range of radius of the Eco-Sensitive zone is 200-780
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Bto C:

CtoD:

DtoE:

EtoF:

F to G:

G to H:

Htol:

Ito J:

JtoA:

mtrs on along the length. The proposed Eco-sensitive zone distance is 200 mtrs surrounding the
protected area excluding the present existing State and National highways road.

The line runs along the NH-5 passing through Paradesipalem Village and along Sanctuary boundary
upto station no ‘C’ with co-ordinates N 17.85700° E 83.36642°. The total distance from B to C station
is 1.854 Kms. The Range of radius of the Eco-Sensitive zone is 140-308 mtrs on along the length. The
proposed Eco-sensitive zone distance is 100 mtrs surrounding the protected area.

The line runs South westerly direction behind Boravaniapalem Village and runs around the Devimetta
and reaches at station ‘D’ with co-ordinates N17.83320° E 83.32771° near Sri Chaitanya Engineering
College behind Kommadi Village. The total distance from C to D station is 5.469 Kms. The Range of
radius of the Eco-Sensitive zone is 100-690 mtrs on along the length. The proposed Eco-sensitive zone
distance is 100 mtrs surrounding the protected area.

The line runs South Easterly direction runs through patta lands and vacant lands of Kommadi,
Revallapalem Villages which includes Police Training Centre and Baba Institute of Technology and
Sciences and passes through Housing Board Colony and Private layouts with co-ordinates N 17.79258°
E 83.35585°. The total distance from D to E station is 5.121 Kms. The Range of radius of the Eco-
Sensitive zone is 100-286 mtrs on along the length. The proposed distance is 100 mtrs surrounding the
protected area.

The line runs north along NH-5 Southerly and runs along the boundary of Seethakonda Reserve Forest
which includes Indira Gandhi Zoological Park, Visakhapatnam and passes through outskirts of Endada
Village at station ‘F’ with co-ordinates N 17.75352° E 83.35258°. The total distance from E to F
station is 6.335 Kms. The Range of radius of the Eco-Sensitive zone is 100-1360 mtrs on along the
length. The proposed distance is 100 mtrs surrounding the protected area excluding the area of Reserve
Forest.

The line runs Westerly direction all along the Southern boundary of Seethakonda RF Ravindranagar,
Aarilova Colonies and reaches at station ‘G’ at Mudasarlova Reservoir with co-ordinates N 17.76622°
E 83.30101°. The total distance from F to G station is 6.692 Kms. The Range of radius of the Eco-
Sensitive zone is 127-1280 mtrs on along the length. The proposed distance is 300 mtrs surrounding
the protected area.

The line runs Westerly direction behind Pineapple colony and Darapalem and touches Pata
Adavivaram Junction covering BRTS roads and touches station H with co-ordinates N 17.77881° E
83.25546". The total distance from G to H station is 3.375 Kms. The Range of radius of the Eco-
Sensitive zone is 240-418 mtrs on along the length. The proposed distance is 300 mtrs surrounding the
protected area.

The line runs Northerly direction touching Yerrakonda RF boundary and runs along the Western
boundary Kambalakonda Extn RF boundary which includes Dabbanda, Mannepalem, Gollalapalem,
Malapalli, Appikondapalem Villages and touches Station I which is station no.1 of Kambalakonda
Extn., RF with co-ordinates N 17.84462° E 83.27127°. The total distance from H to I station is 8.513
Kms. The Range of radius of the Eco-Sensitive zone is 178-2386 mtrs on along the length. The mean
distance is 200 mtrs surrounding the protected area excluding the area of Reserve Forest.

The line runs Easterly direction along the Kambalakonda Extn RF boundary upto Station no.7 leaving
Mamidilova Village behind and touches Station J at over head tank of Dibbameedipalem Village with
co-ordinates N 17.85074° E 83.30030". The total distance from I to J station is 3.190 Kms. The Range
of radius of the Eco-Sensitive zone is 604-2003 mtrs on along the length. The proposed distance is 300
mtrs surrounding the protected area excluding the area of Reserve Forest.

The line runs Northerly direction almost all parallel to Kambalakonda Wildlife Sanctuary Boundary
along the foothills reaches Station A with co-ordinates N 17.87953° E 83.31665". The total distance

from J to A station is 3.80 Kms. The Range of radius of the Eco-Sensitive zone is 216-578 mtrs on
along the length. The proposed distance is 300 mtrs surrounding the protected area.

Annexure I1
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List of Villages falling within the proposed Eco sensitive Zone

1. Anandapuram Mandal:—Boyapalem, Paradesipalem, Dabbanda, Gollalapalem, Gandreddipalem, Malapalli,
Appikondapalem, Mannepalem and Dibbameedipalem.

2. Chinagadhili Mandal:—Latchakodupalem, Yendada, Aarilova, Darapalem and Adivivaram.

Annexure IIT

Map of Eco-sensitive Zone boundary together with latitudes —longitudes
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Lat-Long of Kambalakonda Wildlife Sanctuary

SL No. Latitude Longitude
1 17.88060 83.31984
2 17.85744 83.36535
3 17.83585 83.32507
4 17.78551 83.35677
5 17.76376 83.34200
6 17.77050 83.29449
7 17.79918 83.25824
8 17.80969 83.29415
9 17.81966 83.29074
10 17.85210 83.30638

Lat-Long of Kambalakonda Eco-sensitive Zone

SI. No. Name Latitude Longitude
1 A 17.87692 83.31600
2 B 17.87368 83.36599
3 C 17.85700 83.36642
4 D 17.83320 83.32771
5 E 17.79258 83.35585
6 F 17.75352 83.35258
7 G 17.76622 83.30101
8 H 17.77881 83.25546
9 I 17.84462 83.27127
10 J 17.85074 83.30030

Annexure IV

Proforma of Action Taken Report: - Eco-sensitive Zone Monitoring Committee.-

1.
2.

Number and date of meetings.

Minutes of the meetings: mention main noteworthy points. Attached minutes of the meeting on separate
Annexure.

Status of preparation of Zonal Master Plan including Tourism Master Plan.

Summary of cases dealt for rectification of error apparent on face of land record.

[Details may be attached as Annexure]

Summary of cases scrutinised for activities covered under Environment Impact Assessment notification, 2006.
[Details may be attached as separate Annexure]

Summary of case scrutinised for activities not covered under Environment Impact Assessment notification,
2006.

[Details may be attached as separate Annexure]
Summary of complaints ledged under section 19 of Environment (Protection) Act, 1986.

Any other matter of importance.

Printed by the Manager, Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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ANNEXURE 2
Test Reports of Ambient Air Quality & Noise
Monitoring by Bhagavathi Ana Labs & Teamlabs
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BHANAVATH| AMA LEBS

TEST REPORT

| Name & Address of the Customer

Form No.7/A-TSR (Rev.03)

M/s Deccan Consuiting Engineers Pwvt Lab Reference No: BALPL/2015-16/ENV-0172 __|
Ltd.
B-98/5A- 3rd Floor, Joshi Colony, Behind | Test Report Issue Date: 31.03.2016
BALCO Market, IPE Extension, New
Delhi: 110092 Your Ref: Email
Kind Attn: Mr.Hari Prakash = o
Sample Particulars: Email Dated 10.03.2016
Noise Level Monitoring Date of Registration 20.03.2016
Dt of Safmpling : 16.03.2016 to S
17.03.2016 Date of commencement of 20.03.2016
Analysis
Date of completion of 22.03.2016
Analysis _
Sample condition at receipt | OK
Sample Collected by Bhagavathi Ana Labs Pvt Ltd Page:1 of 1
S.No. ‘Date  |Locatien Noise dB(A) Longitude Latitude
Day Time [ Night Time
Lday Lnight
16 /03 /2016 [Siripuram 62.5 49.8 N17° 41" 411" E 83° 14' 195"
2 | 16/03/2016 |Shivajipalem 58.2 47.6 N 17° 44’ 064" E 83° 19' 628"
Peddawaltair -
3 17703 /2016 |East Point 66.5 46.5 N 17° 43' 558" E 83° 20" 190"
Colony
4 17/03/2016 [MVP - Sector7 60.2 44 .8 N 17° 44’ 529" E 83° 20" 197"
Lday Laay is defined as the equivalent noise level measured over a period of time during day (6am to 10pm) ,
by recording 15 readings per hour,
J Lnight Lnight is defined as the equivalent noise level measured over a period of time during night(10pm to 6am),
by recording 15 rea]dings per hour.

Instrument Used for Monitoring : Lutron SL 4001 - Sound Level Meter.

Bhagavathi Ana Labs Pvt. Ltd. Central Laboratory - Industrial Testing Division

(A Bureau Veritas Group Company)

Plot No. 7-2-C 14, Industial Estate, Sanathnagar, Hyderabad - 500 018 INDIA
Tel : +91 40 23811535, 23711536 @ www.bhagavathianalabs com e centrallab hyderabad('in.bureauveritas com

Note: This Repoit is subject to the terms and conditions mentioned overleaf

Authorized Signatory

4

P

/e
E. Shyam Stndar

Head Environment.

Paf'80l 564
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BHAGAVATHI SMA LASS

FEST-REPORTE

Form No.7/A-TSR (Rev.03)

Bhagavathi Ana Labs Pvt. Ltd. Central Laboratory - Industrial Testing Division

(A Bureau Veritas Group Company)

Plot No. 7-2-C 14, Industrial Estate, Sanathnagar, Hyderﬁbad 500018 INDIA
Tel : +91 40 23811535, 23711536 e www.bhagavathianalabs com e centrallab hyderabadin.bureauveritas com

Note: This Report is subject to the terms and conditions mentioned overleaf

Name & Address of the Customer -
M/s Deccan Consulting Engineers Pvt Ltd. Lab Reference No: BALPL/2015-16/ENV-0172
B-98/5A- 3rd Floor, Joshi Colony, Behind
BALCO Market, IPE Extension, New Delhi: | Test Report Issue Date: 31.03.2016
110092
Kind Attn: Mr.Hari Prakash Your Ref: Email
= Email Dated 10.03.2016
Sample Particulars: Ambient Air Quality for
PM 10, PM 25, SO2, NOx,CO
! =
Date of Registration 20.03.2016 N
| Dt of Sampling : 16.03.2016 to 19.03.2016.
Date of commencement of 20.03.2016
Analysis
Date of completion of 22.03.2016
Analysis
o Sample condition at receipt | OK -
Sample Collected by Bhagavathi Ana Labs Pvt Ltd Page:1 of 1
TEST RESULTS
S.No. |Date Location PMi | PM2s | SO2 | NOx | CO Longitude Latitude
uglm3. ug/m?® | ug/m? [ ug/m?| PPM
1 |16/03/2016|Siripuram 115 41 | 254 | 31.3 | 0.81 | N17°41'411" |E 83° 14' 195"
2 116 / 03 / 2016(Shivajipalem 122 44 271 | 345 | 0.85 | N17°44' 064" |E 83° 19" 628"
3 17/03/2016 gi?odnaywa'ta'r EastPoint | 155 | 35 | 269 | 37.3 | 0.86 | N17°43' 558" [E 83° 20" 190"
4  17/03/2016{MVP - Sector 7 110 32 | 256 | 335 | 0.84 | N17°44'529" |E 83° 20" 197"
5 18/ 03/ 2016|Siripuram 120 40 234 | 354 | 0.93 | N17°41'411" |E 83° 14' 195"
6 18/ 03/ 2016[Shivajipalem 117 38 243 | 356 | 0.89 | N17°44'064" |E 83° 19' 628"
7 |[9/03/2016 gifodnaywa"a'r EastPoint! o5 | 41 | 274 | 369 | 0.82 | N17°43 558" |E 83° 20" 190"
B 19/ 03/ 2016|MVP - Sector 7 114 38 | 239 | 348 | 0.84 | N17°44 529" E§3° 20" 197"

Authorized Signatory

I-‘-l—

-

E. Shyam Sundar
Head Environment.
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CThe Gazette of Iudia

STHTTOT
EXTRAORDINARY
it [I—avg 3—3u-wue (i)
PART II—Section 3—Sub-section (ii)
putcail R i
PUBLISHED BY AUTHORITY

| 21] 7% faeett, IEhar, a3, 2014/419 13, 1935
No. 21] NEW DELHI, FRIDAY, JANUARY 3,2014/PAUSHA 13, 1935

TR 3R a9 HAT

RIBECE
% foeehl, 3 S, 2014

B3, 21 (31).—DT WHR, gafawer (deron) 9, 1986 & 99 10 & Arer ufed qataRor (w=eqon)
AR, 1986 (1986 T 29) B &RT 12 3R &R 13 B IWIRT (1) & W (W) N U AfRAT HT TIRT
B, WU R 99 HARE, WRA  ARPR Bl AOgEAT WP B AL 1174(3) AR
18 TS, 2007 I 3R HLMEH B ©, AAT —

S AT A e A H, —
(B) ®H @S 3, ARH 46, ARD 55, ARD 57, ARD 58, ARh 61, A&TH 65 WD 68 3HR

D 69 iR IHA WS wfafeedi & wm W ffalea dwiie ik ufafseat @ s, srerfq —

(1) (2) 3) (4)

“3 o WAt o= e wio fao, (1) # et B8R a1g, 3.01.2014
FREPT BT 3R S WAETena, e | (2) s . ggHa 19 A

do 7-2 A7 3R 8, UHW® Efe Uwce

o %aw—soomg ) S (3) it &t xreraraT 2.01.2019

46 I9d BEE BT R IR “|d | (1) o SiamaeseR 3.01.2014
T # 121, 2nd H4, T BT, IAR- | (o) st & <avieran kil

563103 (¥ie®) (3) 5t & AWRIER 9 2.01.2019

55 AT SFIHA AdRGIS Wofeo, (1) =1 (gsM) Jrtem S 3.01.2014
THH-34, 35 TS UTd, 5 R ARG e, | (2) Gt wfaar demaas il

AR, TMYR-441122 (AERTS) (3) 57 & .dwewR WG 2.01.2019

32 G1/2014 @
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57 Fqd IS TR st faL gewEre | (1) s dfasm R 3.01.2014
e AR Wolge, A4 A, 684/1, SSHTA (2) # e PR & R N
(@) Pg¥eX  (TH) TR Rl .
. (3) 8t ®.ddwceaR @ 2.01.2019
500 043 (a1fer T
58 T g SRt Wer (1) ST, TRTI DR 3.01.2014
wie H0 86, SeWGAA TRAT HA-1, T=Pe- | (2) 57 ¥H FAR Kl
134109 (&farom) (3) gt g et 2.01.2019
61 #94 © far ta.@. wigde fa. (JETen deRg) | (1) o gEv g 3.01.2014
620, SITHS TR IS JETAT SSRITA TRT, (2) it g s N
TH WA A 2/3/, 2/4 3R 2/5, HAGNEI- I
700034 (TRt e (3) gt At A 2.01.2019
65 AT ATERISSTET ST ofsd DEEAGAC 3.01.2014
BT T[AR, ST ST, (2) =N g AeEH 3
JARIAITH, BIed-682025 B (3) gt el . 2.01.2019
68 Fof wisfefes Rag oRRSGW  “samen | (1) SI SABHAR A9HER 3.01.2014
JUET 90, o FwC 4" A WANER | () s gemor w@Y A
700075 (3% ) (3) gt gaf Gaoff 2.01.2019
69 I AeHR Ay g wrfer, @- | (1) s Rene araet ae et 3.01.2014
306/307, TIC . 61, WA TRE, X AN, (2) &t o= TRE PSR I
URATRH, TUSi-403101 (¥7re) ®) " 2.01.2019”;

(@) ® w113 R IR wafda wfafeal & uvar, Frafolea ow deie sk wfafeat sia:wnfia ot

g, srrfe -
(1) (2) (3) (4)

“114 | A9 ST ddRGS wLfel, Wete | (1) gait =1 s 3.01.2014
S0 8, 2nd AR, ARG Favy, | (2) 10 IATH FbT kel kil
Jaqee- H, aferie, ovaTer226024 | (3) H1 70T HAR ga 2.01.2019
(SR w<2)

115 d9d 9 s Us  dgaced | (1) s SfEradt /A gae $EAR 3.01.2014
d-115 qAT 509, SIMUUMYU &AM | (2) 5 UA. AW kil
SR U=held, MRUe | (3) sft &:fa fosm 2.01.2019
BERMETG-500038 3TiT T

116 d9d Sgdt vagSl Arsy ulRw | (1) S vEe $aR 3.01.2014
wo oo,  W-153/1, SN | (2) #ft 31T HHR FHIOIB Kl
SIBIEED TR, -1, | (3) it fasrarg 2.01.2019”;
T8 faeet-110020

[®1.9. F7-15018/23/2013-Hdfiey]
S1. MG 89, AATBDR
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femut : o ARLAT WRA & ISIUH, SR, § WRATH. BT, 1174 (%), ARG 18 Jels, 2007 GRT HHIRAT B
TS off 3R TTaTq JATAGETT WO HI.3T. 1539(3)), AN 13 RAiar, 2007, P37, 1811(3)), TN 24 JHRER, 2007,
P3N, 55(31), NG 9 I-dWl, 2008, H1.3M. 428(31), TNIEG 4 ATH, 2008, HI.3M. 865(3f), TR 11 31, 2008,
P, 1894(31), TNIE 31 S[ells, 2008, HI3M. 2728(30), TNIE 25 Tdd%, 2008, HI.3M. 1356(30), NG 27 w3,
2009, HL3M1802(31) TG 22 a8, 2009, HI.3M2399(37) TNE 18 ey, 2009, 1.l 3122(37), dRE
7 fQEER, 2009, P13 3123(30), TRIE 7 fQHER 2009, B3 142(31), IRIE 21 S9aY, 2010, B3I 619(30),
dRIE@ 19 A, 2010, HL3M. 1662(37), NG 13 Tolls, 2010, HL.3M. 2390(37), IRE@ 30 FAdaR, 2010, HI.3.
2904(37), IRE 8 fAHaR, 2010, HI.M. 181(37), TNE 28 AW, 2011, HL3M. 692(1), IRE 5 3, 2011,
P13, 1537(37), TRG 6 JaTs, 2011, HILIM. 1754(3), dRIE@ 28 T, 2011, BLIM. 2609(31), TRE 22 Tdax,
2011, BL3M. 264(37), TRE 13 HRAY, 2012, BN 1150(37), ANE 22 #S, 2012, HLM. 2039(30), TNE 5
fideR, 2012, ®I1.3M. 2802(37), ARG 27 Tdax, 2012 3R H13M. 2850(31), ARG 7 fSHER 2012 TAT HI.aM.
592(37), dNI@ 8 WG, 2013, HI3M. 945(3)), dNIE@ 8 3, 2013, HI.3M2287(37), TNE 27 TS, 2013,
P1.377.2288(31), ARG 27 S[ATs, 2013, 3iR H1.371.3489(31), TNIE 26 e, 2013, §RI IAD! Hee o T o |

MINISTRY OF ENVIRONMENT AND FORESTS
NOTIFICATION
New Delhi, the 3rd January, 2014

S.0. 21 (E).—In exercise of the powers conferred by clause (b) of sub-section (1) of section 12 and section 13 of
the Environment (Protection) Act, 1986 (29 of 1986) read with rule 10 of the Environment (Protection) Rules, 1986, the
Central Government hereby makes the following further amendments in the notification of the Government of India in the
Ministry of Environment and Forests, number S.O. 1174(E), dated the 18th July, 2007, namely :—

In the Table appended to the said notification,—

(a) for serial numbers 3, 46, 55, 57, 58, 61, 65, 68 and 69 and the entries relating thereto, the following serial
numbers and entries shall be substituted, namely :—

1 (2) 3) )
"3 M/s Bhagavati Ana Labs Pvt. Ltd., (1) Mr. Bhagavathi Hari Babu
Regd. Office and Central Laboratory (2) Mr. A.V. Hanumantha 3.01.2014
Plot No. 7-2-C7 & 8/4, Industrial Rao to
Estate Near Agromech Industries (3) Mr. V. Raghavacharyulu 2.01. 2019
Santhnagar, Hyderabad - 500018
(Andhra Pradesh)
46 M/s Cosmo Conscious Research Laboratory" (1) Mr. G. Dhavaleshwar
SURVEY HOUSE" # 121, 2nd Cross, Nehru (2) Smt. V. Swarnalatha 3.01.2014
Colony, Bellary - 583103 (Karnataka) (3) Mr. K. Somasekhar Rao to
2.01.2019
55 M/s Anacon Laboratories Pvt. Ltd., FP-34, 35 (1) Dr. (Ms.) Sugandha D.
Food Park, 5 Star Industrial Estate, Butibori, Garway 3.01.2014
Nagpur - 441122 (Maharashtra) (2) Ms. Kavita Saygaonkar to
(3) Mr. Yogesh Dhoke 2.01.2019
57 M/s. Ramky Enviro Engineers Ltd. Hyderabad (1) Mr.V. Vijay Kumar
Waste Management Project, Survey No.684/1, (2) Mr.Madan Kumar D. Tiwari 3.01.2014
Dundigal (V), Qutabullapur (M) Rangareedy (3) Mr. K. Venkateswara Rao to
District — 500 043 (Andhra Pradesh) 2.01.20197;
58 M/s. International Testing Centre, Plot No. 86, (1) Dr. Prakash kaur
Industrial Area Phase-1, Panchkula-134109 (2) Mr. Prem Kumar 3.01.2014
(Haryana) (3) Ms. Poonam Sharma to
2.01.2019
61 M/s Mitra S.K. Private Ltd., (Behala (1) Mr. Sudip Mukhuty
Laboratory) , 620, Diamond Harbour Road, (2) Ms. Sutapa Bhowmik 3.01.2014
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(b)

Behala Industrial Estate, Tool Room No. 2/3, (3) Ms. Mousumi Sengupta to
2/4 & 2/5, Kolkata — 700034 2.01.2019
(West Bengal)

65 M/s Envirodesigns Eco Labs (1) Mr. K.L. Antony 3.01.2014
Eco Tower, Janatha Jn. Palarivattom, Kochi — (2) Ms. Susan Abraham to
682025 Kerala (3) Ms. Simi K.K. 2.01.2019

68 M/s Scientific Research Laboratory (1) Dr. Jyotirmoy Majumdar
"SHYAMALI APARTMENT" 90, Lake East (2) Shri Kalyan Ghosh 3.01.2014
4th Road 'Santoshpur, Kolkata - 700075 (3) Ms. Purba Mukherjee to
(West Bengal) 2.01.2019

69 M/s Sadekar Enviro Engineers Pvt. Ltd., B- (1) Mr. Vishal Basawanni Sannakki
306/307, Plot No.61, Patel Estate, Reis Magos, | (2) Mr. Vinayak Gangaram Kudkar 3.01.2014
verem, Alto, Old Betim Road, Bardez, (3) Ms. Swati Vaibhav More to
Porvorim, Panaji — 403101 (Goa) 2.01.2019

after serial number 113 and the entries relating thereto, the following serial numbers and entries shall be

inserted, namely :—

@ 2) 3) )
“114 | M/s Ecomen Laboratories Pvt. Ltd., Flat No. 8, | (1) Ms. Reena Tripathi
2nd Floor, Arif Chamber - V, Sector - H, Aliganj| (2) Dr. Om Prakash Shukla 3.01.2014
Lucknow - 226024 (Uttar Pradesh) (3) Mr.Praveen Kumar Dubey to
2.01.2019
115 M/s Team Labs and Consultants (1) Mr. Ambati Ravi Pavankumar
B-115 & 509, Annapurna Block (2) Mr. S. Ramesh 3.01.2014
Aditya Enclave, Ameerpet (3) Mr. T. Ravi Kiran to
Hyderabad — 500038 Andhra Pradesh 2.01. 2019
116 | M/s TUV SUD South Asia Pvt. Ltd., C-153/1, (1) Mr. Pramod Kumar 3.01.2014
Okhla Industrial Estate, Phase-1, New Delhi - (2) Mr. Ajay Kumar Pramanik to
110020 (3) Mr. Vijayanand 2.01.2019";

[ F. No. Q.15018/23/2013-CPW ]
Dr. RASHID HASAN, Advisor

Note.- The principal notification was published in the Gazette of India, Extraordinary vide number S.O. 1174 (E), dated
the 18th July, 2007 and subsequently amended vide notification numbers S.O. 1539 (E), dated the 13th September, 2007,
S.0.1811(E), dated the 24th October, 2007, S.0.55(E), dated 9th January, 2008, S.0.428(E), dated the 4th March, 2008,
S.0.865(E) dated the 11th April, 2008, S.0.1894(E), dated the 31st July, 2008, S.0.2728(E) dated the 25th November,
2008, S.0.1356(E), dated the 27th May, 2009, S.0.1802(E), dated the 22nd July, 2009, S.0.2399(E), dated the 18th
September, 2009, S.O. 3122(E), dated the 7th December, 2009, S.O. 3123(E), dated the 7th December, 2009,
S.0.No.142(E), dated the 21st January, 2010, S.O.619(E), dated the 19th March, 2010, S.0.1662(E) dated the
13rd July, 2010, S.0.2390(E), dated the 30th September, 2010, S.0.2904(E), dated the 8th December, 2010, S.O.181(E),
dated the 28th January, 2011, S.O. 692(E), dated the 5th April, 2011, S.0.1537(E), dated the 6th July, 2011,
S.0.1754(E), dated the 28th July, 2011. S.0.2609 (E) dated the 22nd November, 2011, S.0.264 (E), dated the
13 February, 2012, S.0.1150(E), dated the 22nd May, 2012, S.0.2039(E), dated the 5th September, 2012, S.O. 2802(E)
dated the 27th November, 2012, S.0. 2850(E), dated the 7th December, 2012, S.0. 592 (E), dated the 8th March, 2013,
S.0.945(E), dated the 8th April, 2013,S.0.2287(E), dated the 27th July, 2013, S.0.2288(E), dated the 27th July, 2013 and
S.0.3489(E) dated the 26th November, 2013.

Printed by the Manager, Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054
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7 &
National Accreditation Board for [
Testing and Calibration Laboratories ‘

(An Autonomous Body under Department of Science & Technology, Govt. of India)

CERTIFICATE OF ACCREDITATION

BHAGAVATHI ANA LABS PVT, LTD., CENTRAL LABORATORY

has been assessed and accredited in accordance with the standard

[SOMEC 17025.2005

“General Requirements for the Competence of Testing & Calibration Labretois

for it factlities at :
Plot Nos. 7-2-C/7 & 8, Sanath Nagar Industrial Estate, Sanath Nagar, Hyderabad Telangana

in the discipline of |
CHEMICAL TESTING E

(To see the scope of accreditation of this laboratory, you may also visit NABL website www.nabl-india.org)

Certificate Number T-1861 I
Issue Date 08/12/2014 Valid Until 07/12/2016 i
!

This certificate remains valid for the Scope of Accreditation as specified in the annexure subject to
continued satisfactory compliance to the above standard & the additional requirements of NABL.

Signed for and on behalf of NABL

A Ak I pm———

il

7 Q4 i [ I-

-: 'It-"'\«_l:'_-"\-\:“';'.-'h.-'t:_':.'-'_ M%/ A—:ﬁﬁ- e E
| N. Venkateswaran Anil Relia Prof. Ashutosh Sharma 'r
. Program Manager Director Chairman '

\ _J

e e — =
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| NEGBL

National Accreditation Board for
Testing and Calibration Laboratories
@rﬂon_omog Body under Department of Science & Technology, Govt. of India)

CERTIFICATE OF ACCREDITATION

BHAGAVATHI ANA LABS PVT, LTD., CENTRAL LABORATORY

has been assessed and accredite in accordance with the standard

[SOMEC 17025:2005

*General Requirements for the Competence of Testing & Calibration Liboratore’

for its facilities at |
PIo Nos 7007 & 8, Sanath Nagar Industrial Estate, Sanath Nagar, Hyderabad Telangana

in the disciplineof
MECHANICAL TESTING

(To see the scope of accreditation of this laboratory, you may also visit NABL website www.nabl-india.org)

Certificate Number  1-2605
| Issue Date 08/12/2014 Valid Ungil  07/1212016

This certificate remains valid for the Scope of Accreditation as specified in the annexure subject to
continued satisfactory compliance to the above standard & the additional requirements, of NABL.

Signed for and on behalf of NABL

___.'f:ll-""-f.- "'—|'_._-'r.|_'."‘;,_ WM{;—-“ M%&}_"%’.«?
' N. Venkateswaran Anil Relia Prof. Ashutosh Sharma
. Program Manager Director Chairman

\§ o = )
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National Accredltatlon Board for
Testing and Calibration Laboratories

(An Autonomous Body under Department of Science & Technology, Govt. of India)

CERTIFICATE OF ACCREDITATION

BHAGAVATHI ANA LABS PVT. LTD., CENTRAL LABORATORY
has been assessed and accredited in accordance with the standard

ISO/MEC 17025.2005

"Genetd Reqmrements for the Competence of Testing & Calibration Hboratoﬁ%

P for its facilities at
Plot Nos. 7-2-C/7 & 8. Sanath Nagar Industrial Estate, Sanath Nager, Hyderabad, Telangana

in the disciplineof
BIOLOGICAL TESTING

(To see the scape of accreditation of this laboratory, you may also visit NABL website www.nabl-india.org)
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Certificate Number T1-1862

Issue Date 08/12/2014 Valid Until  07/12/2016
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This certificate remains valid for the Scope of Accreditation as specified in the annexure subject to
continued satisfactory compliance to the above standard & the additional requlrements of NABL.

Signed for and on n behalf of NABL
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TEA M M Form-Mo. TCLAL/GF/RF-138

Labs and Consultants 83 l

Registered Office ;

B-115, 116, 117 & 509, Annapoorna Block, Aditya Enclave, Ameerpet, H
. . ‘ b , Hyderabad - 530038.
Ph. : (O) 040-23748555 / 23748616, Fax : 040-23748666, Email : teamlabs@gmail.com

I1SQ 9001 : 2008, ISO 14001 : 2004 and OHSAS 18001 : 2007 Certified zati
d 01 : : Organization
Laboratory Recognised by Ministry Environment, Forests and Climate Change, Gol, New Delhi

TEST REPORT

Test Report No. TLC/V/Env/DCEPL/02/0616 dt.11.07.2016

Description of Test: Ambient Noise level Monitoring inside Visakhapatnam city

Name of the client: Deccan Consulting Engineers Private Limited, NewDelhi

Location of sampling: Asper detais given

Date of Collection: As per details given
Time Dwarakanagar | Dabagardens Velampeta Maddilapalem | Old post office
Date 28.06.2016 28.06.2016 | 28.06.2016 02.07.2016 02.07.2016
6:00 60.8 60.1 59.6 57.4 64.4
7:00 61.4 60.6 60.4 58.1 67.1
§:00 61.8 62.4 61.6 59.6 66.4
9:00 62.8 68.6 64.4 61.6 69.0
10:00 64.0 70.2 65.6 63.4 71.4
11:00 65.6 67.6 65.2 64.4 72.0
12:00 68.0 69.8 66.1 65.0 72.4
13:00 68.6 70.4 65.6 65.1 71.0
14:00 69.6 70.6 65 65.0 71.6
15:00 69.0 69.8 64.4 66.3 70.0
16:00 69.1 68.6 65.1 64.0 72.2
17:00 68.6 66.4 66.1 63.1 69.6
18:00 69.0 64.4 640 64.0 68.0
19:00 67.6 62.6 63.1 62.6 67.4
20:00 66.4 61.4 60.4 60.1 66.4
21:00 60.0 60.4 60.0 59.0 63.0
22:00 59.6 58.2 57.1 56.1 60.0
23:00 60.1 57.6 56.4 55.1 57.4
0:00 58.2 55.4 54.4 54.0 56.0
1:00 54.4 54.6 53.1 53.0 53.4
2:00 51.1 52.1 52.0 52.2 52.0
J:00 50.2 50.1 50.0 50.6 51.4
4:00 53.6 51.6 51.4 51.1 51.0
5:00) 56.8 54.6 55.1 54.3 57.6
Min 50.2 501 50.0 50.6 51.0
Max 69.6 70.6 66.1 66.3 724
Ld 66.8 67.4 64.1 63.1 69.7
Ln 56.8 55.1 | 543 53.7 56.0
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TEAM M Farm-No. TCLIL/GF/RF-138

Labs and Consultants 8 31
Registered Office :

B-115, 116, 117 & 509, Annapooma Block, Aditya Enclav
; i 0 0 E. Ammh H El'ﬂbaﬂ i 53[!]33.
Ph. ; (O) 040-23748555 / 23748616, Fax : 040-23748666, Emall :warz?am@gmil,mm

ISO 9001 : 2008, ISO 14001 : 2004 and OHSAS 18001 : 2007 C '
08, : 200+ 01 : ertified Organization
Laboratory Recognised by Ministry Environment, Forests and Climate Change, Gol, New Delhi

TEST REPORT

Test Report No. TLC/V [Env/DCEPL/01/0616 dt11.07.2016
Description of Test: Ambient Air Quality Monitoring inside Visakhapatnam city
Name of the client: Deccan Consulting Engineers Private Limited, NewDelhi
Location of sampling: Asper detais given
Date of Collection: As per details given
“Dateof |  Location —Gps | pm2s co
monitoring coordinates Limit 60 Limit 2000
—— _P I R - . == _pg/m
28.06,2016 | Dwarakanagar N1T2662500 38 1400
P L | eeanesaeee | | -
Q4072016 | DO- L n 1540
28.06.2016 Dabagardens N1771R8T5662 40 1200
i | " E8330136333 | 1
T 04.07.2016 -DO- ] N - | T ; 1250
02.07.2016 | Maddela palem N1773350167 7 i ; 100
T e s F8332522500 | o | .
gseTa016 | PO- | a2 | es | s | uso |
28.06.2016 Velampeta N1770505700 33 g 8 1050
i | E8329663330 | M =
_““-ﬂ:lﬂﬁ_- e e I ) DR . S S . 1200
02.07.2016 | OId post office N1769341833 55 ; 3 1300
S == EB3320118667 | | ——
05.07.2016 -DO- L o a7 | 125 | U3 L _ = 1350
Protocol Grayi IS5182 155182 GC

melric, PART-23 | PART-2 -
CPCB -2006 200 2004
Manual

| agel5-30 B A ST

All values a;gan_in_pgfmj
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National Accreditation Board for
Testing and Calibration Laboratories
(An Autonomous Body under Department of Science & Technology, Gowvt. of India)

CERTIFICATE OF ACCREDITATION

TEAM LABS AND CONSULTANTS

has been assessed and accredited in accordance with the standard

[SOMEC 17025.2005
“General Requirements for the Competence of Testing & Calibration Laboratories”

for its facilities at
B-115, 116, 117 & 509, Annapuma Block, Aditya Enclave, Ameerpet, Hyderabad, Telangana

in the discipline of
CHEMICAL TESTING

{To ses the scope of accreditation of this laboratory, you may also visit NABL website www.nabl-india.org)

Certificate Number 15244
Issue Date 19/12/2014 - Valid Until 18/12/2016

This certificate remains valid for the Scope of Accreditation as specified in the annexure subject to
continued satisfactory compliance to the above standard & the additional requirements of NABL.

Signed for and on behalf of NABL
Lo hm— ﬁ““*‘llgr-:"" M=L,C‘—--"
N. Venkateswaran Anil Relia Prof. Ashutosh Sharma
Program Manager Director Chairman
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I o Blo TeA0-33004/99 REGD. NO. D. L.-33004/99

d ShT
CThe Gazette of Iudia

STHTTOT
EXTRAORDINARY
it [I—avg 3—3u-wue (i)
PART II—Section 3—Sub-section (ii)
putcail R i
PUBLISHED BY AUTHORITY

| 21] 7% faeett, IEhar, a3, 2014/419 13, 1935
No. 21] NEW DELHI, FRIDAY, JANUARY 3,2014/PAUSHA 13, 1935

TR 3R a9 HAT

RIBECE
% foeehl, 3 S, 2014

B3, 21 (31).—DT WHR, gafawer (deron) 9, 1986 & 99 10 & Arer ufed qataRor (w=eqon)
AR, 1986 (1986 T 29) B &RT 12 3R &R 13 B IWIRT (1) & W (W) N U AfRAT HT TIRT
B, WU R 99 HARE, WRA  ARPR Bl AOgEAT WP B AL 1174(3) AR
18 TS, 2007 I 3R HLMEH B ©, AAT —

S AT A e A H, —
(B) ®H @S 3, ARH 46, ARD 55, ARD 57, ARD 58, ARh 61, A&TH 65 WD 68 3HR

D 69 iR IHA WS wfafeedi & wm W ffalea dwiie ik ufafseat @ s, srerfq —

(1) (2) 3) (4)

“3 o WAt o= e wio fao, (1) # et B8R a1g, 3.01.2014
FREPT BT 3R S WAETena, e | (2) s . ggHa 19 A

do 7-2 A7 3R 8, UHW® Efe Uwce

o %aw—soomg ) S (3) it &t xreraraT 2.01.2019

46 I9d BEE BT R IR “|d | (1) o SiamaeseR 3.01.2014
T # 121, 2nd H4, T BT, IAR- | (o) st & <avieran kil

563103 (¥ie®) (3) 5t & AWRIER 9 2.01.2019

55 AT SFIHA AdRGIS Wofeo, (1) =1 (gsM) Jrtem S 3.01.2014
THH-34, 35 TS UTd, 5 R ARG e, | (2) Gt wfaar demaas il

AR, TMYR-441122 (AERTS) (3) 57 & .dwewR WG 2.01.2019

32 G1/2014 @
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THE GAZETTE OF INDIA : EXTRAORDINARY

[PART II—SEC. 3(ii)]

57 Fqd IS TR st faL gewEre | (1) s dfasm R 3.01.2014
e AR Wolge, A4 A, 684/1, SSHTA (2) # e PR & R N
(@) Pg¥eX  (TH) TR Rl .
. (3) 8t ®.ddwceaR @ 2.01.2019
500 043 (a1fer T
58 T g SRt Wer (1) ST, TRTI DR 3.01.2014
wie H0 86, SeWGAA TRAT HA-1, T=Pe- | (2) 57 ¥H FAR Kl
134109 (&farom) (3) gt g et 2.01.2019
61 #94 © far ta.@. wigde fa. (JETen deRg) | (1) o gEv g 3.01.2014
620, SITHS TR IS JETAT SSRITA TRT, (2) it g s N
TH WA A 2/3/, 2/4 3R 2/5, HAGNEI- I
700034 (TRt e (3) gt At A 2.01.2019
65 AT ATERISSTET ST ofsd DEEAGAC 3.01.2014
BT T[AR, ST ST, (2) =N g AeEH 3
JARIAITH, BIed-682025 B (3) gt el . 2.01.2019
68 Fof wisfefes Rag oRRSGW  “samen | (1) SI SABHAR A9HER 3.01.2014
JUET 90, o FwC 4" A WANER | () s gemor w@Y A
700075 (3% ) (3) gt gaf Gaoff 2.01.2019
69 I AeHR Ay g wrfer, @- | (1) s Rene araet ae et 3.01.2014
306/307, TIC . 61, WA TRE, X AN, (2) &t o= TRE PSR I
URATRH, TUSi-403101 (¥7re) ®) " 2.01.2019”;

(@) ® w113 R IR wafda wfafeal & uvar, Frafolea ow deie sk wfafeat sia:wnfia ot

g, srrfe -
(1) (2) (3) (4)

“114 | A9 ST ddRGS wLfel, Wete | (1) gait =1 s 3.01.2014
S0 8, 2nd AR, ARG Favy, | (2) 10 IATH FbT kel kil
Jaqee- H, aferie, ovaTer226024 | (3) H1 70T HAR ga 2.01.2019
(SR w<2)

115 d9d 9 s Us  dgaced | (1) s SfEradt /A gae $EAR 3.01.2014
d-115 qAT 509, SIMUUMYU &AM | (2) 5 UA. AW kil
SR U=held, MRUe | (3) sft &:fa fosm 2.01.2019
BERMETG-500038 3TiT T

116 d9d Sgdt vagSl Arsy ulRw | (1) S vEe $aR 3.01.2014
wo oo,  W-153/1, SN | (2) #ft 31T HHR FHIOIB Kl
SIBIEED TR, -1, | (3) it fasrarg 2.01.2019”;
T8 faeet-110020

[®1.9. F7-15018/23/2013-Hdfiey]
S1. MG 89, AATBDR
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[wrt II-@ve 3(ii)] IR k1 TSIYS : STHIYRO 3

femut : o ARLAT WRA & ISIUH, SR, § WRATH. BT, 1174 (%), ARG 18 Jels, 2007 GRT HHIRAT B
TS off 3R TTaTq JATAGETT WO HI.3T. 1539(3)), AN 13 RAiar, 2007, P37, 1811(3)), TN 24 JHRER, 2007,
P3N, 55(31), NG 9 I-dWl, 2008, H1.3M. 428(31), TNIEG 4 ATH, 2008, HI.3M. 865(3f), TR 11 31, 2008,
P, 1894(31), TNIE 31 S[ells, 2008, HI3M. 2728(30), TNIE 25 Tdd%, 2008, HI.3M. 1356(30), NG 27 w3,
2009, HL3M1802(31) TG 22 a8, 2009, HI.3M2399(37) TNE 18 ey, 2009, 1.l 3122(37), dRE
7 fQEER, 2009, P13 3123(30), TRIE 7 fQHER 2009, B3 142(31), IRIE 21 S9aY, 2010, B3I 619(30),
dRIE@ 19 A, 2010, HL3M. 1662(37), NG 13 Tolls, 2010, HL.3M. 2390(37), IRE@ 30 FAdaR, 2010, HI.3.
2904(37), IRE 8 fAHaR, 2010, HI.M. 181(37), TNE 28 AW, 2011, HL3M. 692(1), IRE 5 3, 2011,
P13, 1537(37), TRG 6 JaTs, 2011, HILIM. 1754(3), dRIE@ 28 T, 2011, BLIM. 2609(31), TRE 22 Tdax,
2011, BL3M. 264(37), TRE 13 HRAY, 2012, BN 1150(37), ANE 22 #S, 2012, HLM. 2039(30), TNE 5
fideR, 2012, ®I1.3M. 2802(37), ARG 27 Tdax, 2012 3R H13M. 2850(31), ARG 7 fSHER 2012 TAT HI.aM.
592(37), dNI@ 8 WG, 2013, HI3M. 945(3)), dNIE@ 8 3, 2013, HI.3M2287(37), TNE 27 TS, 2013,
P1.377.2288(31), ARG 27 S[ATs, 2013, 3iR H1.371.3489(31), TNIE 26 e, 2013, §RI IAD! Hee o T o |

MINISTRY OF ENVIRONMENT AND FORESTS
NOTIFICATION
New Delhi, the 3rd January, 2014

S.0. 21 (E).—In exercise of the powers conferred by clause (b) of sub-section (1) of section 12 and section 13 of
the Environment (Protection) Act, 1986 (29 of 1986) read with rule 10 of the Environment (Protection) Rules, 1986, the
Central Government hereby makes the following further amendments in the notification of the Government of India in the
Ministry of Environment and Forests, number S.O. 1174(E), dated the 18th July, 2007, namely :—

In the Table appended to the said notification,—

(a) for serial numbers 3, 46, 55, 57, 58, 61, 65, 68 and 69 and the entries relating thereto, the following serial
numbers and entries shall be substituted, namely :—

1 (2) 3) )
"3 M/s Bhagavati Ana Labs Pvt. Ltd., (1) Mr. Bhagavathi Hari Babu
Regd. Office and Central Laboratory (2) Mr. A.V. Hanumantha 3.01.2014
Plot No. 7-2-C7 & 8/4, Industrial Rao to
Estate Near Agromech Industries (3) Mr. V. Raghavacharyulu 2.01. 2019
Santhnagar, Hyderabad - 500018
(Andhra Pradesh)
46 M/s Cosmo Conscious Research Laboratory" (1) Mr. G. Dhavaleshwar
SURVEY HOUSE" # 121, 2nd Cross, Nehru (2) Smt. V. Swarnalatha 3.01.2014
Colony, Bellary - 583103 (Karnataka) (3) Mr. K. Somasekhar Rao to
2.01.2019
55 M/s Anacon Laboratories Pvt. Ltd., FP-34, 35 (1) Dr. (Ms.) Sugandha D.
Food Park, 5 Star Industrial Estate, Butibori, Garway 3.01.2014
Nagpur - 441122 (Maharashtra) (2) Ms. Kavita Saygaonkar to
(3) Mr. Yogesh Dhoke 2.01.2019
57 M/s. Ramky Enviro Engineers Ltd. Hyderabad (1) Mr.V. Vijay Kumar
Waste Management Project, Survey No.684/1, (2) Mr.Madan Kumar D. Tiwari 3.01.2014
Dundigal (V), Qutabullapur (M) Rangareedy (3) Mr. K. Venkateswara Rao to
District — 500 043 (Andhra Pradesh) 2.01.20197;
58 M/s. International Testing Centre, Plot No. 86, (1) Dr. Prakash kaur
Industrial Area Phase-1, Panchkula-134109 (2) Mr. Prem Kumar 3.01.2014
(Haryana) (3) Ms. Poonam Sharma to
2.01.2019
61 M/s Mitra S.K. Private Ltd., (Behala (1) Mr. Sudip Mukhuty
Laboratory) , 620, Diamond Harbour Road, (2) Ms. Sutapa Bhowmik 3.01.2014

Page 198




4 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)]

(b)

Behala Industrial Estate, Tool Room No. 2/3, (3) Ms. Mousumi Sengupta to
2/4 & 2/5, Kolkata — 700034 2.01.2019
(West Bengal)

65 M/s Envirodesigns Eco Labs (1) Mr. K.L. Antony 3.01.2014
Eco Tower, Janatha Jn. Palarivattom, Kochi — (2) Ms. Susan Abraham to
682025 Kerala (3) Ms. Simi K.K. 2.01.2019

68 M/s Scientific Research Laboratory (1) Dr. Jyotirmoy Majumdar
"SHYAMALI APARTMENT" 90, Lake East (2) Shri Kalyan Ghosh 3.01.2014
4th Road 'Santoshpur, Kolkata - 700075 (3) Ms. Purba Mukherjee to
(West Bengal) 2.01.2019

69 M/s Sadekar Enviro Engineers Pvt. Ltd., B- (1) Mr. Vishal Basawanni Sannakki
306/307, Plot No.61, Patel Estate, Reis Magos, | (2) Mr. Vinayak Gangaram Kudkar 3.01.2014
verem, Alto, Old Betim Road, Bardez, (3) Ms. Swati Vaibhav More to
Porvorim, Panaji — 403101 (Goa) 2.01.2019

after serial number 113 and the entries relating thereto, the following serial numbers and entries shall be

inserted, namely :—

@ 2) 3) )
“114 | M/s Ecomen Laboratories Pvt. Ltd., Flat No. 8, | (1) Ms. Reena Tripathi
2nd Floor, Arif Chamber - V, Sector - H, Aliganj| (2) Dr. Om Prakash Shukla 3.01.2014
Lucknow - 226024 (Uttar Pradesh) (3) Mr.Praveen Kumar Dubey to
2.01.2019
115 M/s Team Labs and Consultants (1) Mr. Ambati Ravi Pavankumar
B-115 & 509, Annapurna Block (2) Mr. S. Ramesh 3.01.2014
Aditya Enclave, Ameerpet (3) Mr. T. Ravi Kiran to
Hyderabad — 500038 Andhra Pradesh 2.01. 2019
116 | M/s TUV SUD South Asia Pvt. Ltd., C-153/1, (1) Mr. Pramod Kumar 3.01.2014
Okhla Industrial Estate, Phase-1, New Delhi - (2) Mr. Ajay Kumar Pramanik to
110020 (3) Mr. Vijayanand 2.01.2019";

[ F. No. Q.15018/23/2013-CPW ]
Dr. RASHID HASAN, Advisor

Note.- The principal notification was published in the Gazette of India, Extraordinary vide number S.O. 1174 (E), dated
the 18th July, 2007 and subsequently amended vide notification numbers S.O. 1539 (E), dated the 13th September, 2007,
S.0.1811(E), dated the 24th October, 2007, S.0.55(E), dated 9th January, 2008, S.0.428(E), dated the 4th March, 2008,
S.0.865(E) dated the 11th April, 2008, S.0.1894(E), dated the 31st July, 2008, S.0.2728(E) dated the 25th November,
2008, S.0.1356(E), dated the 27th May, 2009, S.0.1802(E), dated the 22nd July, 2009, S.0.2399(E), dated the 18th
September, 2009, S.O. 3122(E), dated the 7th December, 2009, S.O. 3123(E), dated the 7th December, 2009,
S.0.No.142(E), dated the 21st January, 2010, S.O.619(E), dated the 19th March, 2010, S.0.1662(E) dated the
13rd July, 2010, S.0.2390(E), dated the 30th September, 2010, S.0.2904(E), dated the 8th December, 2010, S.O.181(E),
dated the 28th January, 2011, S.O. 692(E), dated the 5th April, 2011, S.0.1537(E), dated the 6th July, 2011,
S.0.1754(E), dated the 28th July, 2011. S.0.2609 (E) dated the 22nd November, 2011, S.0.264 (E), dated the
13 February, 2012, S.0.1150(E), dated the 22nd May, 2012, S.0.2039(E), dated the 5th September, 2012, S.O. 2802(E)
dated the 27th November, 2012, S.0. 2850(E), dated the 7th December, 2012, S.0. 592 (E), dated the 8th March, 2013,
S.0.945(E), dated the 8th April, 2013,S.0.2287(E), dated the 27th July, 2013, S.0.2288(E), dated the 27th July, 2013 and
S.0.3489(E) dated the 26th November, 2013.

Printed by the Manager, Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054
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ANNEXURE 3
Methods for Recycling of Existing Asphalt Pavement
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Recycling of Existing Asphalt Pavement for Underground Cable
Project in Visakhapatnam, Andhra Pradesh

By
Prof. Prithvi Singh Kandhal

Background

Dueto the frequentlyrecurring incidences of cyclones in ttmastal cityof
Visakhapatnam, Andhra Pradeshais been decided tonvert alloverhead
electrical distribution system into underground network. The Packafjthis
project involves about 150 kof city roads, whicharepaved with asphalhaterials
andthe underground cables is tola&l under thesasphaltroads.

It has been planned to excavate cable trenches of 1.0 wide and 1.25 metre deep along
the city roads of Visakhapatnam to lay underground cables. It is estimated that the
average thickness of asphalt (mix of stone aggregate and bitumen binder) on the
streets is about 250 mm because of repeated asphalt resurfacings placed on the
streets in the past.

Digging the trench would require removal of this 250 mm thick asphalt and 1,250 mm
of unbound material which probably consists of about 250 mm of Water Bound
Macadam (WBM) which is primarily crushed stone base course, and about 1,000 mm
of native soil subgrade.

It is quite common in India to use trench digging equipment such as excavator (for
example, backhoe) or pavement breaker, which results in messy slabs or chunks of
asphalt material, which are then transported and disposed off in a low lying area or
landfill outside the city limits.

However, it is a common practice in developed countries like the US to recycle the
reclaimed asphalt pavement (RAP) material (asphalt is 100% recyclable). In rare
cases, limited quantities of broken asphalt are placed in approved landfills. However,
such landfills must be encapsulated so that any leachate from petroleum based asphalt
does not contaminate the groundwater. Finding suitable landfills is also becoming
increasingly difficult in most countries.

There is no reason as to why the asphalt removed from the proposed trench in
Visakhapatnam cannot be recycled in India considering the significant adverse effect
on environment, which would result from not recycling. This is discussed in the
following section.

Why Recycle?

The primary purpose of asphalt recycling in this project is to minimize adverse effect
on environment. However, the financial implications will be discussed first.

This project involves removal of existing asphalt which is estimated to be 45,000 cu
m in volume calculated as follows:
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Length of project in km x 1000 x thickness of asphalt (m) x width of trench (m)
150 x 1000 x 0.258 1.2 = 45,000 cu m

The amount of RAP in metric tons (MT) = 45,000 cu m x 2.356 = 1,06,020 MT

Assuming that average bitumen binder content in the existing asphalt pavement
layer(s) is 4 percent by weight and average stone aggregate is 96% by weight, the
guantities and their respective costs of bitumen binder and stone aggregate are as
follows:

4% Bitumen = 4,241 tons @ Rs. 50,000 per ton = Rs. 21.20 crores
96% Aggregate = 1,01,779 tons @ Rs. 500 per ton = Rs. 5.09 crores

Therefore, the total cost of bitumen binder and aggregate = Rs. 26.29 crores say Rs.
26.3 crores.

Theprecedingcostsfor Packaget only arevery high and significant especially
because thbitumen binder is vergxpensive. That is why; bitumen is also called
“black gold”; it is expensive than sugar on per kg basis. This has led to recycling of
asphalt pavements a normal procedure in developed countries. Tastrecycled
material in thdJS at the present time is asphlaésed on total tonnage.

Not only the quantities and costs of bitumen and aggregate are significant there are

also problems of their availability. Bitumen is refined from petroleum crude which

largely is imported in India from other countries. Also, sources (quarries) of good

guality aggregate are depleting in India and it is difficult to open new quarries. For
example, there are few sources of stone in Haryana and Punjab; stone aggregate has to
be transported over very long distances from adjoining states.

If the existing asphalt is not recycled, it also presents the following environmental
problems:

1. Dumping RAP in low lying areas or landfills has the potential of
contaminating groundwater due to leaching of petroleum products from
bituminous materials in RAP.

2. If the trench is filled back with new asphalt only it would require virgin
bitumen binder and new aggregate. It requires considerable amount of energy
to import crude oil, refine bitumen from it, and then transport the bitumen
from the refinery to the project site. Likewise, it requires energy in quarrying,
crushing/processing, and transporting the new aggregate from the quarry to
project site. Unnecessary use of energy does impact the environment adversely
and leaves carbon footprints.

3. India would unnecessarily lose carbon credits if asphalt recycling is not done
on this project.

Recycling Strategies

The existing asphalt on the streets, which is estimated to be about 250 mm thick, will
be removed by cold milling, which yields RAP of suitable size (about 40 mm
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maximum) for both cold and hot recycling, usually without any further processing.
Cold milling machines are easily available in India.

Cold milling machines have a cutting drum with tungsten carbide teeth (Figure 1
which effectively bite into the asphalt pavement to the desired exact depth.

Figure 1. Milling drum with tungsten c

N

arbide teeth

Cold milling machines have numerous models based on their capabilities in terms of
width and depth of milling. Machines which can do milling in narrow widths ranging
from 1.0 m to 1.5 m and depth up to 330 mm for trenches are suited for the
Visakhapatnam project and are available in India.

During cold milling operations, these machines simultaneously load the trucks with
RAP thus causing minimal disruption to traffic on the streets (Figure 2). Thus there is
no need to pile the RAP along the trench. Trucks transport the RAP to central plants
for both cold recycling and hot recycling.

Figure 2. Cold milling machine loading RAP directly onto truck

There are four principal asphalt recycling methd@dshot mix recycling at central

plant; (b) hot in-place recycling; (c) cold recycling at central plant; (d) cold in-place
recycling; and (e) full depth reclamation. However, for this project, central plant cold
recycling (CPCR) is most suited for the cold recycled base course to be placed in the
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trench in about 240 mm thickness. For the 40 mm thick bituminous concrete (BC)
wearing (surface) course, it is recommended to use hot mix recycling at central plant.
Both are discussed below.

Central Plant Cold Recycling (CPCR)

Portable mixing plant suitable for CPCR is used for mixing RAP, mixing water, and
new bitumen binder. A typical plant which is available in India is shown in Figure 3.
Although bitumen emulsion (mixture of bitumen and water) can be used as new
binder in cold recycling, it is recommended to use foamed bitumen for this project.
This is because the cold recycled mix made with foamed bitumen can be stored at the
plant site whenever required, thus providing flexibility in paving operations
considering traffic on streets.

g~ —
Foa 2

Figure 3. Typical portable mixing plant used for central plant cold recycling

Foamed bitumen is produced by injecting cold water in hot bitumen within a foaming
device (Figure 4).

Hot Bitumen
160 °C - 180 *C)

L

Figure 4. Foaming device for producing foamed bitumen
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Normally, about 2 to 2.5 percent new bitumen (VG-30 Grade) is used. Foaming
causes the bitumen to expand significantly and therefore coat RAP particles despite its
relatively small amounts. Portland cement is sometimes required to be added to RAP
to facilitate production of cold recycled mix using foamed bitumen. As mentioned
earlier, the cold recycled mix can be stored at the plant or transported to the project
site for laying it in the 1.2 m wide trench. Special pavers are available for filling
trenches with asphalt mix (cold or hot).

In this project, loose cold recycled mix will be laid flush to the existing road surface.
Small vibratory steel wheel roller will be used to compact the cold mix which will

leave about 40 mm space at the top after compaction so that hot recycled BC Grading
2 mix can be placed later as wearing course.

Hot Mix Recycling

Part of the RAP at the central plant will be used to produce hot recycled BC Grading
2 mix to be placed 40 mm thick over the recycled cold base course in the trench. A
batch type hot mix plant needs to be used after it is retrofitted for hot mix recycling.
The retrofitting (Figure 5) involves providing two RAP supply bins one on the ground
and the other on top of tower and a conveyor system for the RAP. The one-time cost
of retrofitting a batch plant is about 25 lakh rupees at the present time.

Steam Release
to Emissions
Control
Equipment

Aggregate

Figure5. Modification to hot mix asphalt plant for hot recycling
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Normally, 20-30% RAP is used in hot recycled asphalt mix; remaining being new
aggregate and virgin bitumen binder. The hot recycled mix will be transported to the
project site, laid over the cold recycled base course and compacted while it is hot. The
40 mm thick recycled BC Grading 2 mix will serve as wearing (surface) course and
will be flush with the existing street surface after compaction. The hot recycled mix
can be produced and placed after sufficient length of the trench (say 1 or 2 km) has
been partially filled with cold recycled base course.

It should be mentioned that the hot recycled BC mix is considered equal or better than
100% virgin BC mix based on research conducted in the US because both have to
meet the same standards of properties and quality. However, if it is not desired to
retrofit the batch plant for hot recycling, using 100% virgin BC mix is also an option
for this project.

Unbound Material under Existing Asphalt

After about 250 mm of existing asphalt is removed by cold milling, the remaining
1,250 mm of unbound material will need to be removed by conventional excavating
methods. This will consist of probably 250 mm of water bound macadam (WBM)
(crushed stone base course) and about 1,000 mm of natural soil subgrade.

After the underground cables are placed in the trench, both the natural soil and the
WBM material can be placed in the trench and recompacted with a small steel roller.
It would most likely be necessary to add water to both so that compaction can take
place at optimum moisture content to achieve optimum density.

Recycling Guiddines and Specifications

Detailed recycling guidelines for cold recycling at central plant and hot recycling at
central plant to be used on this project are available in the following two references:

1. Kandhal, Prithvi S. and Rajib B. Mallick. Pavement Recycling Guidelines for State
and Local Governments. Federal Highway Administration Publication No. FHWA-
SA-98-042, December 1997.

This US manual can be downloaded free at the following link:
http://www.scribd.com/doc/47299513/Pavement-Recycling-Guidelines-for -State-

and-L ocal-Gover nments-Feder al-Highway-Administr ation-Publication-No-
FHW A-SA-98-042-December-1997

2. Recommended Practices for Recycling of Bituminous Pavements. Indian Roads
Congress Publication IRC:120-2015, 2015.

Specifications for cold milling of trench for this project have been developed and are
included in Annexure A.
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ANNEXURE 4
Noise Level Contour Maps
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Scenario 4: Noise Source — Concrete  Mixer with Barrier height 2m
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Scenario 4: Noise Source — Concrete  Mixer with Barrier height 2.5m
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ANNEXURE 5
Details of Public Consultation along with list of
Participants
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MULTI-STAKEHOLDER PUBLIC CONSULTATION AT VAISAKHI JALA UDYANAVANAM, SURYABAGH, VISAKHAPATNAM

INVITATION

You are cordially requested to artend the
Public Consultation Workshop conducted by
APEPTMIL on 21.10.2006 by 1kl AR at
Vaisakhi Jdala Udyanavanam, Suryabagh,
Visakhoapamam on the “Envirommental and
Social concerns/impacts during the proposed
nplementaton of underground cabling (UG)
project in Visakhapatmam city under the Andhra
Pradesh Disasier Recovery Project (APDRP)
Ananced by Woeld Bank.™

M.M.MAYAK, 144

Chairman & Mangging Threcion
AFEFIDCLs FISAKHAPATHNAM
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Underground Power Cable Works
of Visakhapatnam city
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APEPDCL PUBLIC CONSULTATION

Don’t leave open trenches dug

EXPRESS NEWS SERVICE ﬁi-\'lnhh.ultn.Im

ﬁgﬂ‘b‘ Fmﬂ‘.ah Hﬁmm Homer Distrine.
praniy Lim Jon Friday
organized a ‘FPubiic &m Warkshop
here toelicit opinions and suggesHons on the
environmental and social con im

pacts on the propesed implern :gg
ﬂemrmmdl:l.'ﬂj calle project inthe !"It!!

’l‘he profect was taken up by the Andhra
Pradesh Disaster Recovery Project (APDRP)
and financed by World Bank

Visakhapatnam MP K Haribaba suggested
that the cable trenches should not be kept
oper for longer periods and complete the ca-
ble laying warks atthe emdliest.

Visakhapatnam Ssuth MLA Vasupaili
Ganesh Kumar sugpested tha the srea-wiss
detailed plan of execution of the under-
ground cable works along with time schad-
wles should bo shared with the local public
tmmhmth ;?1::1':'“ ifethut ares In advance =5

oy take necessary precantions o
edgeate priblc of the area;

The partlcipants discussed fhe issues, in-
chading how the cablss will be badd in the par
o siresets and slom areas mastly inthe one
towm. The participants asked the officials of

for power cables: MP Haribabu

SUGGESTIONS Flnﬂlrmm

m Take precautions while marking
cable roaste 1o accidents whiile
digging ground

® Create mech finding fauits
I the cabile systefrimmaediately

® Ensure [ittle or noBamage to the

ic and private properties during |
¥ rEenches
g sue ne o e utility service (e

cahble sefvices are damaged.
[ T Ty

the APEPDCL to takd precautions while
marking the calile r & i and
grauin so that public ca any accident

while digring ground ae frcas

Thespeakers also informed the APEPDCL
to greate smme mechanism For finding Gailts

aturtsehces in the cable systom inmse

iately and s Ltthe oo i dlamige fo
the public and private properties dosing
EMergency times

Officials-of the BENL, Traffic Police and
serlor citizans were present

—

THE HINDU |
EPDCL holds warkshﬂp
on UG cable project

SiEEaAl, CORRISPONTHNT

VISARHAPATHEM; Andhea Pra-
desh Eastern Power Distri-
bufion Company  Limited
(APEPDCL) organised a
public consultation  work-
shiyp on Friday (o invite opin-
iom and sugrestbons on emi-
rmulhufutal amlﬁ.;ﬁimpan
on FOPOES comWne-
ation ul;'pndufg:mnd (LG
cable project in the city:
The project ks part of

sovery Project  (APDRP),
by the World Banke.

? puﬂngaﬁﬁthﬂ'ﬂrhhﬂt!
E. Haribabu
the Discom ﬂwﬁﬁ&ﬂ-
gure that the cable trenches
shall not be kept open for
I i

ML Vasupall Ganesh
Kumar H{Eﬂédl’hﬂﬂ!ﬂ‘ﬂ.‘[‘
ea wize detatled plan of exe-
cution should be shared with
loeal public in advance, so
that they can take necessary
pmn:mmp::;. i

Assls General Man-
ager B. Ravindra Kumar, who
spoke on behalf of BSNL,
gaid the public sector

The mdmgrnund

cable project is part
of APDRP and
financed by the World
Bank

telecom network had esrab-
lished ks cable network
across the city in' a phased
manner. Hec
coordination  between  the
various stakeholders to pre-
vent ﬂ.:.ﬂ].ﬂge‘h:lmlcﬁ.
Recalling that the Workd
Bank had suggested inchs-
shon of telecom network in
the ct, he sought that
Bs should be allowed
A network in the sume
duct. B, Ramesh Prasad, Ex-
ecutive Diregtor of APEP-
DCL, gave a detailed report
on how the cables will be laid
in marrow streets and® all:lm
areas, what fype of precau-
tinn will be taken to mark the |
cable route, mechanism to
identify cable faulfs and as
sured tlat care will be taken
to cause no damage to other
utilicy services d l::r.-I
ecution of the work.

=
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