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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.   
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3.0 PROJECT DESCRIPTION 

The Package 2 of REN/UG cable project will cover seven substations areas namely Indoor 

Dondaparty, Kailasametta, Pandurangapuram, Maddilapalem, RK Beach, TSR Complex and 

Vidyut Sakha and is spread over an area of 5.19 sq.km. 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 87.61 km length and through 4.54 km of RCC ducts, where cable 

trenches are not feasible. Thus, the total length of underground cable under Package 2 will 

be 92.15 kms (Ref Table 1).   

 

Table 1: Substation Area wise Type and Length of cable Trenches under Package 2 

S.No 
Trench Configuration (Width 

X Depth in mm) 
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1 Type 1: 1000mm X 1250mm  5.5 0.81 1.63 3.8 0.6 5.82 0 18.16 

2 Type 2: 600m X 1000mm 7.67 3.24 2.44 11.28 5.86 9.48 3 42.97 

3 Type 3: 600mm X 1000mm 2.18 1.09 0.77 2.52 2.49 1.26 1.83 12.14 

4 Type 4: 500 X 850mm 4.66 0.81 0.25 2.69 0.91 2 3.02 14.34 

5 Total Trench Length 20.01 5.95 5.09 20.29 9.86 18.56 7.85 87.61 

6 RCC Duct 1.37 0.2 0.41 0.95 0.15 1.46 0 4.54 

7 Total Length in Km 21.38 6.15 5.50 21.24 10.01 20.02 7.85 92.15 

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: 

 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.  

 REN/UG cable network is safer to public lives and property during 

calamities/disasters/thunders/lightening instances.  

 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 
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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   

 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 

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.  

 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 

5.1 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 2 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. 
No 

Environmental 
and Other 

Regulations 

Relevance to REN/UG Cable 
Project 

Regulatory Clearances 
Required, if any 

Authority 

1 Environmental 
Impact 
Assessment 
Notification, 14

th
 

September 2006 
and subsequent 
amendments 

This notification is NOT applicable 
as REN/UG cabling project is not 
listed in the Schedule of the 
notification and therefore out of the 
purview of notification 

NONE MoEF, GoI 
and SEIAA, 
GoAP 
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Table 2: National and State Environmental Regulations Relevant to REN/UG Cable Project 

Sl. 
No 

Environmental 
and Other 

Regulations 

Relevance to REN/UG Cable 
Project 

Regulatory Clearances 
Required, if any 

Authority 

2 Air (Prevention 
and Control of 
Pollution) Act, 
1981 

This act is applicable for 
construction phase to manage 
ambient air quality at work camp 
sites with hot mix plants, 
macadam mix plants and 
concrete batch mix plants etc for 
road restoration work. 

Consent for Establish 
(CFE) is to be obtained 
prior to establishing work 
camp sites.  

Consent for Operate (CFO) 
is to be obtained prior to  

commencement of 
operations at work camp 
sites   

APPCB, 
Government of 
Andhra 
Pradesh 

3 Coastal 
Regulation 
Zone(CRZ) 
Notification, 
2011 and 
subsequent 
amendments 

The package 2 area of REN/UG 
cable project is within 500 metres 
from High Tide Line. 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-II 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. 

CRZ clearance is NOT 
required for REN/UG cable 
project as it does not 
require water front and 
foreshore facilities.  The 
UG cabling work will be 
confined on existing paved 
road  

 

APCRZMA, 

Government of 
Andhra 
Pradesh and 
MoEF&CC, 
Government of 
India 

4 Water 
Prevention and 
Control of 
Pollution) 
Act,1974 

This act is applicable for 
construction phase to manage to 
manage liquid    waste discharges 
at work camp sites with hot mix 
plants, macadam mix plants and 
concrete batch mix plants etc. 

 

Consent for Establish 
(CFE) is to be obtained 
prior to establishing work 
camp sites.  

Consent for Operate (CFO) 
is to be obtained prior to  

commencement of 
operations at work camp 
sites   

APPCB, 
Government of 
Andhra 
Pradesh 

5 Noise Pollution 
(Regulation and 
Control 
Act),2000 

This act will be applicable for all 
construction equipment/plant and 
machinery including vehicles 
deployed for implementation of 
REN/UG cable project-package 2 
area for regulation of ambient 
noise levels  

NONE but noise levels are 
to be regulated during 
construction and 
maintenance of proposed 
REN/UG cable project in 
conformity with permissible 
standards 

APPCB, 
Government of 
Andhra 
Pradesh 
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Table 2: National and State Environmental Regulations Relevant to REN/UG Cable Project 

Sl. 
No 

Environmental 
and Other 

Regulations 

Relevance to REN/UG Cable 
Project 

Regulatory Clearances 
Required, if any 

Authority 

6 Construction & 
Demolition 
Waste 
Management 
Rules, 2016 

This rule shall be applicable to 
waste resulting from excavation 
of trenches for cable laying 
operations such as excavated 
pavement materials, cement 
concrete roads, other 
construction debris and rubble etc   

Construction waste 
management plan, prior to 

commencement of 
construction (cable laying 

operations) 

Greater 
Visakhapatna
m Municipal 
Corporation 
(GVMC) 

8 Building and Other 
Construction 
Workers 
(Regulation of 
Employment and 
Conditions of 
Service) Act, 1996 

To ensure safety and welfare 
measures for workers employed 
at building and other construction 
sites.  The REN/UG project is 
covered under Other construction 
category 

NONE. Safety and welfare 
measures for work force 
employed at construction 
sites are to be regulated in 
conformity with the Act 

Andhra 
Pradesh 
Building and 
Other 
Construction 
Workers' 
Welfare Board 

 

5.2 World Bank Safeguards Policy Requirements 

The safeguard policies of the World Bank relevant to Package 2 of REN/UG cable project is given in 

Table 2. 

 

Table3:  Relevant and Applicability of WB Safeguard Policies for REN/UG Project-Package 2 

S.No 
World Bank 
Safe Guard 

Policy   

Policy Objective  

 

Policy Applicability to 
REN/UG Project  

 

Policy 
Triggered 

Or Not 

1 Environmental 
Assessment 

(OP/BP 4.01) 

Overall governing policy intended to 
ensure Bank-financed projects are 
environmentally sound and 
sustainable 

All potential impacts due to 
REN/UG cable project are to be 
assessed and necessary 
mitigation measures are to be 
incorporated 

Triggered 

2 Natural Habitats 

(OP/BP 4.04) 

Policy is intended to prohibit Bank 
financing of projects that degrade or 
convert critical habitats and supports 
projects that affect non-critical habitats 
only if no alternatives are available 
and if acceptable mitigation measures 
are in place. 

REN/UG cable routes will be 
along existing city roads, which 
are under the jurisdiction of 
Greater Visakhapatnam 
Municipal Corporation and does 
not pass through forest 
areas/national 
parks/sanctuaries or known 
wildlife crossing points. 

Not Triggered 

3 Forests 

(OP/BP 4.36) 

Policy is intended to support 
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. 

REN/UG cable routes will not 
pass through or involve in any 
activity in forests/plantation 
areas. 

Not Triggered 
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4 Physical Cultural 
Resources 

(OP/BP 4.11) 

Policy is intended to ensure that 
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. 

The REN/UG cable routes will 
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. 

Triggered 

 

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 2 AREA 

As part of the EIA, an environmental screening for Package 2 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 2 area, up to 10km radius indicate; 
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 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 2 area of REN/UG cable project 

 The Kambalakonda wild life sanctuary, Kambalakonda eco-tourism park and Indira 

Gandhi Zoological Park are at an aerial distance of 3 km from outer edge of Package 2 

area.  

 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 I of Wildlife Protection Act and listed as vulnerable in IUCN 

list. However, the nesting site within the package 2 area is Yoga village, 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).       

 The package 2 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-II 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 

2 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 2 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 GoI 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 II 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 2 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 2 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 2 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 PM10 levels exceed National 

standards in 5 out of 11 locations. The annual average levels for PM 2.5 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 SO2, O3 

and NH3 levels at all 11 monitored locations are within the National standards.  

As part of baseline assessment, ambient air quality in and around Package 2 area was 

monitored at nine locations and PM10 levels exceed the NAAQS at all nine locations, 

whereas PM2.5 levels and other monitored parameters like SO2, NO2, 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 and only one station (Andhra 

University) lies within the boundary of the Package 2 area. 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 2 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 Kambalakonda 

Wildlife Sanctuary (KWS), Kambalakonda Ecotourism Park and Indira Gandhi Zoological 

Park, are all located at an aerial distance of 3 km away from the outer edge of Package 2 

area of REN/UG cable project. Visakhapatnam including its suburbs is not known to have 

designated Important Bird Areas.    

Olive Ridley Turtle 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-I of 

Wildlife Protection Act, 1972 and listed as Vulnerable in IUCN red list). However, the nesting 

site within the package 2 area is Yoga village, 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).  

The Package 2 area of UG cable project has one known turtle nesting site i.e Yoga village, 

where VSPCA has an ex-situ hatchery facility, due to excessive beach front activities like 

tourism, heavy lighting, pollution and predators such as crows, eagles, jackals and beach 

dogs.   

Archaeological Monuments and Excavation Sites: The Package 2 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 
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Department of Archaeology and Museums, Government of Andhra Pradesh.   

Heritage Resources: The Package 2 area has 9 heritage structures and none of them are 

protected either at State or National level. However, these structures are guarded and well 

encased within their property boundaries, away from roadside as well as cable routes.  

Flora & Fauna: The environmental screening of operational area/corridor of impact across 

Package 2 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 208 trees along 

cable routes within Package 2 area.  

Sensitive Receptors:  The 92.15 km long underground cables under Package 2 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 2 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 2 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 2 area is estimated at 6.82 kld for both 

operational and onsite sanitation requirements, which is an insignificant quantity (equals 

daily water requirement of 10 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 
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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 

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 7 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 2 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 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 2 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 
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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.    

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. 
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For the package level consultations, which was held on 21st 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 

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 local residents including women, Residents (Colony) Welfare 

Association Representatives, Public Representatives, BSNL, Traffic Police and officers from 

APEPDCL among others attended consultation meeting.  

The stake holder consultations at respective substation area levels were conducted at 6 

locations on various dates between April 30, 2016 and May 4, 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 2 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 2 

area is estimated to be INR 490 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.  
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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 

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 2 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  

 Damaged utilities like water supply, sewer/sanitary/drainage pipes among others 

during trench excavation and being non-responsive and/or time delays in restoration  

 Noise and dust levels during construction  

 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  

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

project operations    

 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 
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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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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 2 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.    

 

 



1.3 OBJECTIVES OF ESIA  

APEPDCL has set out the following objectives of the ESIA studies: 

 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. 

 

1.4  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 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.  

 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 19th December 2015 

and Consultants mobilized their team on 22nd 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. 

 Cable route/drawings showing proposed for all 33/11KV lines under each of the 7 sub-

stations within Package 2 

 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 2: 33/11kV 

Substations at Indoor Dondaparty, Kailasametta, Maddilapalem, RK Beach, TSR Complex 

and Vidyut Sakha 

 The alignment of cable routes indicated in the DPR 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 DPR includes consideration of all such factors for finalization of 

cable alignment (ref Page 19/Chapter 3-Scope, Approach and Methodology of DPR for 

Package 2 submitted by PFC)     

 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   

 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  

 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 2 area has been structured into four   

standalone volumes as hereunder:  

i. Volume I - Environmental Screening Report (ESR) 

ii. Volume II - Environmental Impact Assessment (EIA) Report and Environment 

Management Plan (EMP) 

iii. Volume III - Social Impact Assessment (SIA) Report 

iv. Volume IV - Resettlement Action Plan (RAP) 
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This report presents the Volume II - Environmental Impact Assessment (EIA) Report and 

has been structured into 9 Chapters as hereunder. 

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 Environmental Profile: This chapter describes baseline 

environmental profile of the Package 2 area, within which the REN/UG cable project will be 

implemented. The baseline environmental conditions of the Package 2 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. 
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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 

S.No. Name of the Asset 

Full Damage Partial Damage Total 

Amount 

in Rs. 

Lakhs  

Nos  

Amount 

in Rs. 

Lakhs  

Nos  

Amount 

in Rs. 

Lakhs  

1 33/11 Substation 6 750 44 1540 2290 

2 
33 kv Transmission 

Tower 
4 50 0  0 50 

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 benefits 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; 

II. Restoration of connectivity and shelter infrastructure; 

III. 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:  

 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  

 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; 

 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. 

 It is established fact that REN/UG Cable network will lower the transmission losses, 

which will result in energy saving and subsequently reduction in green house gases 

Page 8



(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 GoI. 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 GoI.  

 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 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 
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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.  

 Underground cable network eliminates the possibility of electrical accidents due 

electrocution and electrical shock, resulting saving of lives.   

 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/ 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 over head (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 2)  

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 2 area of REN/UG cable project has seven substations at areas namely 

Indoor Dondaparty, Kailasametta, Maddilapalem, Pandurangapuram, RK Beach, TSR 

Complex and Vidyut Sakha and is spread over an area of 5.19 Sq.Km. The package 2 area 
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of REN/UG cable project is shown in Figure 2.2. 

Administratively, Package 2 area covers GVMC municipal covers part wards number 8,10 

and 13-18 of Zone 2, part wards number 19-21, 29-30 of Zone 3 and part wards number 31 

and 44 of Zone 4. The GVMC municipal area is spread over 682 Sq. Km and has been 

demarcated into 72 wards, grouped into 6 zones for administrative purposes. 

 

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 

S. No Package Associated Substations 
Schedule for 

Implementation 

1 Package 1 
MVP Colony, Pedawaltair, KGH, RCD Hospital 

and Siripuram, Sivaji Park 
Dec 2016 to May 2018 

2 Package 2 

Pandurangapuram, RK Beach, Ramnagar, Vidyut 

Sakha, TSR Complex, Dondaparty Indoor and 

Maddilapalem 

Feb 2017 to July 2018 

3 Package 3 

Kotha Road, Port, Police Barracks, Outer 

Harbour, Venkateswarametta, Saraswathi Park 

and Chitralaya 

Feb 2017 to July 2018 

4 Package 4 

Rushikonda, Adibhatlanagar, Yendada, 

Visalakshmi Nagar and Akkayyapalem, 

Thatichetlapalem, Nakkavanipalem, HB Colony, 

Rajendranagar and Seethammadhara Water 

works 

March 2017 to Aug 2018 

Source: APEPDCL 

2.10 REN/UG CABLE ROUTE ALIGNMENT - PACKAGE 2 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 seven substation areas within Package 2 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 2.10. Enlarged 

view of these cable route alignments with more details, substation area wise is provided in 

Volume I - Environmental Screening Report. 
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Figure 2.2: The package 2 area of REN/UG component 
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2.11 GENERAL ARRANGEMENT OF REN/UG CABLES 

The project preparation for REN/UG cable project in Package 2 area has considered four 

types of cable trench configuration for laying of underground cables as shown in Figure 

2.11. The cumulative length of cable trenches and RCC ducts under Package 2 is 92.15 km 

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 350 inspection chambers, at a 

spacing of 250 metres, all along the 87.61 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 2 

S.No 
Trench Configuration (Width 

X Depth in mm) 

V
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R
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T
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P
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N
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U
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A
N
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A

P
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R
A

M
 

T
o

ta
l 

L
e
n

g
th

(k
m
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1 Type 1: 1000mm X 1250mm  5.5 0.81 1.63 3.8 0.6 5.82 0 18.16 

2 Type 2: 600m X 1000mm 7.67 3.24 2.44 11.28 5.86 9.48 3 42.97 

3 Type 3: 600mm X 1000mm 2.18 1.09 0.77 2.52 2.49 1.26 1.83 12.14 

4 Type 4: 500 X 850mm 4.66 0.81 0.25 2.69 0.91 2 3.02 14.34 

5 Total Trench Length 20.01 5.95 5.09 20.29 9.86 18.56 7.85 87.61 

6 RCC Duct 1.37 0.2 0.41 0.95 0.15 1.46 0 4.54 

7 Total Length(km) 21.380 6.150 5.500 21.240 10.010 20.020 7.850 92.15 

Source: APEPDCL 

 

 

 

 



 

Figure 2.3: REN/UG Cable Route Alignment in all 7 Substation Areas within Package 2 
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Figure 2.4: REN/UG Cable Route within Kailasametta Substation Area 
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Figure 2.5: REN/UG Cable Route within Maddilapalem Substation Area 
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Figure 2.6: REN/UG Cable Route within Vidyut Sakha Substation Area 
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Figure 2.7: REN/UG Cable Route within Indoor Dondaparty Substation Area 
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Figure 2.8: REN/UG Cable Route within RK Beach Substation Area 

Page 20



 

Figure 2.9: REN/UG Cable Route within TSR Complex Substation Area 
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Figure 2.10: REN/UG Cable Route within Pandurangapuram Substation Area
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Source: APEPDCL 

 
   Source: APEPDCL 

Figure 2.11: Configuration of Cable Trenches under Package 2  
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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. 

 

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

248 511 759 362 485.20*Total

* Including previous years’ sanction 

Source: APEPDCL,

Amount

(in INR Lakhs)

Table 2.4: Electrical Accidents/Fatality of APEPDCL’s Operations 

Sl.No.
Financial 

Year

No. of accidents occurred
No. of cases for which ex-

gratia paid

Due to Dept. Faults 

(Snapping of 

conductor, defective 

appliances etc.,)

Not due to Dept. 

Faults 

(unauthorised 

work etc.,)

Total
No. of 

cases

 
 

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. The existing 

overhead infrastructure under Package 2 area, which will be decommissioned and 

dismantled after commissioning of the REN/UG cable project is given in Table 2.5.  
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Table 2.5:  Existing OH Infrastructure to be decommissioned under Package 2  

S.No. Particulars Unit Quantity 

1 Network Area of Package-2 Sq.km 5.19 

2 33/11 KV Substation No. 7 

3 11 kV Feeders No. 35 

4 33 kV Line Km 34.2 

5 11 kV Line Km 65.64 

6 Power Transformer    

6a Quantity No. 12 

6b Total Capacity MVA 78 

7 Distribution Transformers    

7a Quantity No. 999 

7b Total Capacity MVA 114.94 

8 LT Line Km 83.18 

9 Consumers No. 50,744 

9a HT Consumer No. 110 

9b LT Consumer (Three Phase) No. 12,827 

9c LT Consumer (Single Phase) No. 37,807 

Source: APEPDCL 

 

2.14 ACTIVITY FLOW CHART FOR UG CABLE LAYING OPERATIONS 

The envisaged activity flowchart for laying of cables under REN/UG cable project – Package 

2 area is given in Figure 2.12. 

 

The 92.15 km long cable trench and RCC ducts under Package 2 is scheduled to be 

completed in about 18 months between Feb 2017 and July 2018. 

 

Page 26



 
Site cleanup & on-site marking of cable route and 

cable trench as per alignment with yellow paint 

Excavation of Pavement (Asphalt/Cement 

Concrete) Layers within cable trench  

Transportation of site cleanup materials/debris, if 

any 

Excavation of Sub-base & Base Layers  

(within cable trench) 

Transportation of excavated material to central 

plant for recycling or approved disposal location 

Preparation of Cable trenches (grading, filing up of 

cavities and removal of any sharp objects/edges) 

Transportation of excavated material to central 

plant for recycling or approved disposal location 

Cable Pull out & lowering into cable trenches over 

rollers using mini excavators 

Testing of cables for IR & CT prior to pull out 

Backfilling with fine sand & covering with precast 

cement slabs 

Testing of cable for IR & CT after pullout & 

lowering to rule out damages 

Road Restoration with new materials or recycled 

WMM & Reclaimed Asphalt Pavement as per 

decision of APEPDCL 

Construction of Cable jointing chamber  

per requirement at every 250 m c/c 

Cable jointing at cable jointing chamber at every 

250 metres along Cable route 

O & M Phase 

Commissioning, of underground cable network 

De-commissioning of existing overhead 

infrastructures (poles, conductors, transformers etc) Faults at 

intermediate 

stretches other 

than joints due to 

overloading or 

poor insulation 

cover 

Faults can 

occur at joints 

due to poor 

workmanship 

and 

overloading of 

UG network 

 

 Stacking of reusable infrastructure at designated 

stores for redeployment in non-cyclone affected 

area 

 Disposal of non-reusable or scrapped 

infrastructure (with no reuse value) 

 Testing of Di-electric strength of transformer oil, 

and segregating into reusable and scrapped oil 

Testing of cable joints 

Restoration of sites, 
where in 
poles/transformers 
were removed. 
Restoration work shall 
be done in cement 
concrete or as 
required, matching 
with surrounding area 
without any uneven 
surfaces 

Operation & Maintenance Phase of REN/UG Cable 

Project 

Dispatch of scrapped 

transformer oil for safe 

disposal at APPCB 

approved Hazardous 

waste disposal 

facilities 
 

Figure 2.12: Activity Flowchart for Underground Cable Laying Operations – REN/UG 

Cable Project (Package 2 Area) 
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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: 

 

 Visual inspection of structures, fixtures, transformers, switchgear and cables for signs of 

deterioration/damage, cleanliness, physical condition & corrective action as necessary. 

 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. 

 Testing contact resistance of terminations for signs of deterioration. 

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

 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. 

 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: 

 

 Visual and physical inspection of the cable route for signs of possible damage e.g. due to 

road works or digging. 

 Insulation resistance tests between conductor and shield ground, shield ground and 

cable ground to identify the presence of a fault. 

 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. 

No 

Environmental 

and Other 

Regulations 

Relevance to REN/UG Cable 

Project 

Regulatory Clearances 

Required, if any 

Authority 

1 EIA Notification, 

14th Sept 2006 and 

subsequent 

amendments 

This notification is NOT 

applicable as REN/UG cabling 

project is not listed in the 

Schedule of the notification and 

therefore out of the purview of 

notification 

NONE MoEF, GoI and 

SEIAA, GoAP 

2 Coastal 

Regulation 

Zone(CRZ) 

Notification, 

2011 and 

subsequent 

amendments 

The Package 2 area of REN/UG 

cable project is within 500 metres 

from High Tide Line. 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-II 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.   

CRZ clearance is NOT 

required for REN/UG 

cable project as it does 

not require water front and 

foreshore facilities.  The 

UG cabling work will be 

confined on existing paved 

road  

 

APCRZMA, 

Government of 

Andhra Pradesh 

and MoEF&CC, 

Government of 

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

Sl. 

No 

Environmental 

and Other 

Regulations 

Relevance to REN/UG Cable 

Project 

Regulatory Clearances 

Required, if any 

Authority 

3 The Forest 

(Conservation) 

Act. 1980 with 

amendments 

made in 1988 and 

subsequent 

amendments 

thereof 

This Act is NOT applicable as the 

alignment of cable routes under 

package 2 area of REN/UG cable 

project is along existing city 

roads, which are under 

jurisdiction of Greater 

Visakhapatnam Municipal 

Corporation and does not pass 

through forest areas or require 

diversion of forest land for laying 

of UG cables (non-forest 

purposes).  

 

 

 

NONE 

Principal Chief 

Conservator of 

Forests, Andhra 

Pradesh Forest 

Department, 

Government of 

Andhra Pradesh  

4 Wild Life 

Protection Act 

1972 

This act is NOT applicable as the 

alignment of cable routes under 

REN/UG cable project is along 

existing city roads, which are 

under jurisdiction of Greater 

Visakhapatnam Municipal 

Corporation and does not pass 

through forest areas, national 

parks, sanctuaries or known 

wildlife crossing points.  

 

 

NONE 

Chief Wildlife 

Warden, 

Government of 

Andhra Pradesh  

5 Air (Prevention 

and Control of 

Pollution) Act, 

1981 

This act is applicable for 

construction phase to manage 

ambient air quality at work camp 

sites with hot mix plants, 

macadam mix plants and 

concrete batch mix plants etc for 

road restoration work. 

 

Consent for Establish 

(CFE) is to be obtained 

prior to establishing work 

camp sites.  

 

Consent for Operate 

(CFO) is to be obtained 

prior to  

commencement of 

operations at work camp 

sites   

APPCB, 

Government of 

Andhra Pradesh 

6 Water 

Prevention and 

Control of 

Pollution) 

Act,1974 

This act is applicable for 

construction phase to manage to 

manage liquid    waste discharges 

at work camp sites with hot mix 

plants, macadam mix plants and 

concrete batch mix plants etc. 

 

 

Consent for Establish 

(CFE) is to be obtained 

prior to establishing work 

camp sites.  

Consent for Operate 

(CFO) is to be obtained 

prior to  

commencement of 

operations at work camp 

sites    

APPCB, 

Government of 

Andhra Pradesh 

7 Noise Pollution 

(Regulation and 

This act will be applicable for all 

construction equipment/plant and 

NONE but noise levels are 

to be regulated during 

APPCB, 

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

Sl. 

No 

Environmental 

and Other 

Regulations 

Relevance to REN/UG Cable 

Project 

Regulatory Clearances 

Required, if any 

Authority 

Control 

Act),2000 

machinery including vehicles 

deployed for implementation of 

REN/UG cable project-package 2 

area for regulation of ambient 

noise levels  

construction and 

maintenance of proposed 

REN/UG cable project in 

conformity with 

permissible standards 

Andhra Pradesh 

8 Construction & 

Demolition 

Waste 

Management 

Rules, 2016 

This rule shall be applicable to 

waste resulting from excavation 

of trenches for cable laying 

operations such as excavated 

pavement materials, cement 

concrete roads, other 

construction debris and rubble etc 

Construction waste 

management plan, prior to 

commencement of 

construction (cable laying 

operations) 

Greater 

Visakhapatnam 

Municipal 

Corporation 

(GVMC) 

9 e-waste 

(Management) 

Rules, 2015 

This rule shall not be applicable 

as the Package 2 area of 

REN/UG cable project involves 

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. 

NONE Andhra Pradesh 

Pollution 

Control Board 

10 Ancient 

Monuments and 

Archaeological 

Sites and 

Remains 

(Amendment 

and Validation) 

Act, 2010 

This act is not applicable as the 

Package 2 area of REN/UG cable 

project does not have any ancient 

monuments and archeological 

sites protected under the Act.  

NONE National 

Monument 

Authority, 

constituted 

under the Act 

11 Public Liability 

and Insurance 

Act 1991 

To protect damage to the public 

life and/or property as a result of 

negligence/accidents during 

implementation of REN/UG cable 

project (package 2 area) 

NONE. However, Project 

operations are to be 

insured to cover damage 

to the public life and/or 

property due to 

accidents/negligence 

during implementation of 

REN/UG cable project 

(Package 2 area) 

Insurance 

Regulatory and 

Development 

Authority of 

India 

12 Central Motor 

Vehicle Act 1988 

and Central Motor 

Vehicle 

Rules1989 

This act will be applicable for all 

construction equipment/plant and 

machinery including vehicles 

deployed during implementation 

of REN/UG cable project 

(package 2 area)  

NONE but vehicular 

emissions are to be 

regulated by project 

proponent in conformity 

with permissible 

levels/emission norms 

State Transport 

Authority/ 

Motor Vehicles 

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

Sl. 

No 

Environmental 

and Other 

Regulations 

Relevance to REN/UG Cable 

Project 

Regulatory Clearances 

Required, if any 

Authority 

13 Building and Other 

Construction 

Workers 

(Regulation of 

Employment and 

Conditions of 

Service) Act, 1996 

To ensure safety and welfare 

measures for workers employed 

at building and other construction 

sites.  The REN/UG project is 

covered under Other construction 

category 

NONE. Safety and welfare 

measures for work force 

employed at construction 

sites are to be regulated in 

conformity with the Act 

Andhra Pradesh 

Building and 

Other 

Construction 

Workers' 

Welfare Board 

14 Andhra Pradesh 

Water, Land and 

Trees Act, 2002 

(APWALTA – 

2002) 

This act is not applicable to 

REN/UG cable project (Package 

2 area). The cable routes will be 

aligned to bypass trees of all 

types and sizes. Therefore, no 

tree felling/cutting is required for 

implementation of REN/UG cable 

project within package 2 area.  

The water requirements of 

package 2 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.  

NONE Chief 

Conservator of 

Forests, Andhra 

Pradesh Forest 

Department, 

Government of 

Andhra Pradesh 

15 Indian Electricity 

Rules, 1956 and 

amendments 

thereof and BIS 

1255;1983 and 

amendments 

thereof  

This stipulates all technical and 

safety requirements during cable 

laying, testing and operation of 

the REN/UG cable project.   

NONE Central 

Electricity Board 

and Govt. of 

Andhra Pradesh  

16 Hazardous Waste 

(Management, 

Handling and 

Transboundary 

Movement) 

Rules,2008 and 

amendments 

thereof 

The rules will be applicable to 

oils/lube wastes from construction 

equipments /machinery during 

construction phase (cable laying) 

and discarded/waste transformer 

oils during decommissioning 

phase of existing overhead 

infrastructure. The rule include 

storage, handling, transportation 

procedures and requirements for 

safe disposal of all hazardous 

wastes. 

NONE APPCB 

17 Solid Waste 

Management 

Rules, 2016  

This rules are applicable to all 

forms/types of solid waste 

generated at operational areas 

and work camp sites under 

REN/UG cable project  

NONE APPCB 
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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 2 

S.No World Bank 

Safe Guard 

Policy   

Policy Objective  

 

Policy Applicability to 

REN/UG Project  

 

Policy 

Triggered 

Or Not 

1 Environmental 

Assessment 

(OP/BP 4.01) 

Overall governing policy intended to 

ensure Bank-financed projects are 

environmentally sound and 

sustainable 

All potential impacts due to 

REN/UG cable project are to be 

assessed and necessary 

mitigation measures are to be 

incorporated 

Triggered 

2 Natural Habitats 

(OP/BP 4.04) 

Policy is intended to prohibit Bank 

financing of projects that degrade or 

convert critical habitats and supports 

projects that affect non-critical 

habitats only if no alternatives are 

available and if acceptable mitigation 

measures are in place. 

REN/UG cable routes will be 

along existing city roads, which 

are under the jurisdiction of 

Greater Visakhapatnam 

Municipal Corporation and does 

not pass through forest 

areas/national 

parks/sanctuaries or known 

wildlife crossing points. 

Not Triggered 

3 Forests 

(OP/BP 4.36) 

Policy is intended to support 

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. 

REN/UG cable routes will not 

pass through or involve in any 

activity in forests/plantation 

areas. 

Not Triggered 

4 Physical Cultural 

Resources 

(OP/BP 4.11) 

Policy is intended to ensure that 

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. 

The REN/UG cable routes will 

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. 

Triggered 
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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 2 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 2 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, backfilling 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 2 AREA 

As part of the baseline assessment, an environmental screening was carried out during 

February 1-20, 2016 comprising; 

 Environmental screening within a 10 km radius of Package 2 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  

 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 2 area 
 

The findings of the environmental screening surrounding the Package 2 area, up to 10km 

radius are; 

 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 2 area of REN/UG cable project 

 The Kambalakonda wild life sanctuary, Kambalakonda eco-tourism park and Indira 

Gandhi Zoological Park are at an aerial (as crow fly) distance of 3 km from outer edge of 

Package 2 area.  

 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 I of Wildlife Protection Act and listed as vulnerable in IUCN 

list. However, the nesting site within the package 2 area is Yoga village, 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).    

 The package 2 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-II 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 2 area are given 

in Annexure I of Volume I - Environmental Screening report.  
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4.3.2 Summary of Environmental Screening within COI/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 I 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 II of Volume I - Environmental Screening report.  

4.4 ENVIRONMENTAL PROFILE OF REN/UG PROJECT- PACKAGE 2 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 

quality and ambient noise levels, ecologically sensitive areas, physical cultural resources are 

also described hereunder.  

4.4.1 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 
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December to February followed by summer season extending up to early or middle of June.  

4.4.2 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). 

4.4.5 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 

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. 
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4.4.8 Vulnerability of Visakhapatnam 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 4.2).   

 
Source: Proposed by expert Sub-Committee, NDMA 

Figure 4.2: 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 

major cyclones along Visakhapatnam and other the coastal districts of Andhra Pradesh 

between 1977 and 2014 are given in Figure 4.3.   

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

S.No. District Depressions Cyclonic 
Storms 

Severe 
Cyclonic 
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 
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Table 4.2: Month Wise Storms That Crossed Andhra Pradesh Coast  
(Between 1891 to April 2014) 

S.No. Month Depressions Cyclonic 
Storms 

Severe 
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 

 

 

Figure 4.3: Major Cyclones along Coastlines of Andhra Pradesh in Recent Years 
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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 

S.No. Districts 

Ratings Based on Hazard Criteria 
No.of 

Severe 
Cyclones 

Total No. 
of 

Cyclones 

Wind 
Speed PMSS Mean 

Rating 

Category 
of 

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 

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 GoI 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 
4.4).  

4.4.10 Seismic Hazard Risk and Vulnerability:  

Vishakhapatnam falls under the stable zone II of seismic zoning classification as notified by 

the Seismic Zoning Committee, Government of India. Seismic Zone II is the most stable and 

Zone V is considered to be least stable. The seismic Zones I and II were merged during 

reorganization of seismic zones in year 2000.  

The entire REN/UG cable project is within the most stable seismic zone II and therefore not 

susceptible to any seismic risks. 



Page | 42   

 
Figure 4.4: Wind & Cyclone Hazard Map Relevant to Package 2 Area  
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4.4.11 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 2 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 Visakhapatnam (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 4.5).  

 
Figure 4.5: Hydrogeology of Visakhapatnam District 



Page | 44   

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 4.6. Based on the 

yield potential of the aquifers, the district is classified as low (1 to 3 lps), low to moderate (1 

to 5 lps) and moderate (3 to 5 lps) yield potential areas. 

 

 
 Source: Groundwater Brochure of Visakhapatnam, CGWB 2013 

 

Figure 4.6: Ground Water Yield Potential – Visakhapatnam District 

4.4.12.2 Water Level Scenario 

The depth to ground water level within Visakhapatnam, including the REN/UG project area 

(Package 2) 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 4.7 & 4.8) within the district.  
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A comparison of average depth to ground water levels vis-à-vis rainfall between January 

2015 and January 2016 is given in Table 4.4. 

District

Normal for 
Water Year 
(up to Jan)

Actual 
(2014-15 

water year)
(up to Jan)

Actual
 (2015-16 

Water Year) 
up to Jan Ja

n-
15

M
ay

-1
5

D
ec

-1
5

Ja
n-

16

Ja
n-

15

Ja
n-

16

M
ay

-1
5

D
ec

-1
5

Ja
n-

16

Visakhapatnam 1020 818 1042 5.25 7.86 5.87 5.74 -20 2 2.12 -0.37 -0.49

Andhra Pradesh

(state as a whole)
860 551 814 10.9 14 8.99 9.74 -36 -5 4.24 -0.76 1.1

Table 4.4: Comparison of Average Depth to Ground Water Levels & Rainfall of January 2015 to 2016, Visakhapatnam, 
Andhra Pradesh

Source: Groundwater Level Scenario in Andhra Pradesh, January 2016

Fluctuation in water 
level between May-
2015 and January-

2016 (m)

Rainfall 
Deviation with 
Normal in % 

upto

Average Depth to 
ground water levels in 

m.bgl.
Rainfall in mm

 
 

 
Source: Groundwater Level Scenario in Andhra Pradesh, Ground Water Department, GoAP 

 

Figure 4.7: Depth to Groundwater Level in Andhra Pradesh 
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    Source: Groundwater Level Scenario in Andhra Pradesh, Ground Water Department, GoAP 

 

Figure 4.8: 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. 

S.No. Administrative 
unit/District

Net Annual 
ground water 

availability (ham)

Existing 
ground water 

draft for all 
uses (ham)

Ground water 
balance (ham)

Stage of 
ground water 

development %
Category

1 Visakhapatnam Rural 1386 323 1063 23 Safe

2 Visakhapatnam Urban 1699 480 1219 28 Safe

3
Visakhapatnam District 

as a whole
71689 23100 48589 32 Safe

Source: Ground Water Brochure of Visakhapatnam, CGWB 2013

Table 4.5: Status of Groundwater Development in Visakhapatnam

 
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 

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 
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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. Station Name & 
Code 

Type/ 
Category PM10 PM2.5 SO2 NO2 NH3 CO O3 

A Ambient Air Quality Monitoring Data of Stations under NAMP at Visakhapatnam 

1 Mindi – 234 Residential 61 - 11.2 17.2 74 1.1 - 

2 Marripalem - 233 Industrial 58 - 10.6 17.1 87 1.1 - 

3 
Pedagantyada – 

584 
Industrial 56 - 10 15 100 3.2 - 

4 
Police Barracks – 

371 
Residential 99 - 17.3 32.1 72 1 - 

5 Gnanapuram - 467 Residential 81 - 15.5 29.1 77 1.1 - 

6 Ramky - 585 Industrial 49 - 10.2 13.4 100 1.9 - 

7 ESI – 387 Sensitive 58 - 11.3 18.2 79 1.6 - 

8 
Seetammadhara - 

388 
Residential 50 - 12.3 16.6 88 1.1 - 

B Ambient Air Quality Monitoring Data of State Ambient Air Quality Monitoring Stations 

9 Madhavadhara Res/Com 53 - 13.6 18.4 - - - 

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 44.52 12.43 0.77 41.06 

D National Ambient Air Quality Standards, CPCB, 2009 

i 
Time weighted average - Annual  

(except for CO & O3 - 8 hours) 
60 40 50 40 100 2 100 

ii 

Time weighted average - 24 

hours  

(except for CO & O3 – 1 hour) 

100 60 80 80 400 4 180 

Note: 

All values are expressed in µg/m
3 

except CO which is expressed in mg/m3 

'-' indicates data not available/not monitored 

*Monitoring location within Package 2 Area 

Source: Annual Report - 2014-15, APPCB 

 

The annual average PM10 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 PM10 levels exceed NAAQS, 3 are residential, 1 is commercial and 1 is 

industrial category. The 6 locations, where the PM10 levels are within NAAQS include 3 are 

industrial, 1 sensitive and 2 are under residential category.  

The annual average levels for PM 2.5 are available only for two locations and the levels 

exceed the NAAQS for PM 2.5 at both these locations, one being commercial and the other is 

industrial category. The SO2, O3 and NH3 levels at all 11 monitored locations are within the 

NAAQS for respective parameters irrespective of their type/category of the sampling 
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location. The NO2 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 Package 2 area 

Out of 11 ambient air quality monitoring stations being monitored by CPCB and APPCB, only 

one location (ie APIIC (104, area), which is an industrial area) is within the Package 2 area of 

REN/UG cable project. Therefore, assessment of the ambient air quality monitoring in and 

around package 2 area 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 selected locations for ambient air quality monitoring 

along with the most nearby monitoring stations of CPCB & APPCB are shown in Figure 4.9. 

The ambient air quality monitoring within Package 2 area during March 2016 was carried out 

by through independent environmental monitoring laboratories namely Bhagavathi Ana Labs 

Private Limited, a Bureau Veritas Group Company and 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 1. The summary of the ambient air quality 

monitoring results is given in Table 4.7.  

Table 4.7: Ambient Air Quality Monitoring Data within Package 2 Area, March-July 2016 

S.No. Station Name 
& Code 

Type/ 
Category 

PM10 PM2.5 SO2 NO2 CO 
I II I II I II I II I II 

1 Dwarkanagar
* 

Commercial 110 105 38 32 7.8 8.8 27.6 28.9 1.4 1.5 

2 Dabagardens Sensitive 127 132 40 45 15.5 12.8 19.9 15.8 1.2 1.1 

3 Maddilapalem
* 

Residential 102 105 27 32 7 6.5 12.2 12.8 1.1 1.1 

4 Velampeta Commercial 102 98 33 31 14 12.2 18.6 17.4 1.1 1.2 

5 
Old Post 

Office 
Sensitive 140 125 55 47 19.8 17.9 18.2 19.4 1.3 1.2 

6 Siripuram Res/Comm 115 120 41 40 25.4 23.4 31.3 35.4 0.81 0.93 

7 Sivaji Palem Residential 122 117 44 38 27.1 24.3 34.5 35.6 0.85 0.89 

8 Pedawaltair Commercial 130 122 35 41 26.9 27.4 37.3 36.9 0.86 0.82 

9 MVP Sector 7 
Sensitive & 

Commercial 
110 114 32 38 25.6 23.9 33.5 34.8 0.84 0.84 

  National Ambient Air Quality Standards, CPCB, 2009 

10 

Time weighted average - 

Annual  

(except for CO & O3 - 8 hours) 

60 40 50 40 2 

11 

Time weighted average - 24 

hours  

(except for CO & O3 - 1 hour) 

100 60 80 80 4 

Source: Environmental Monitoring During EIA Studies, March-July 2016,  

Note: All values are in µg/m
3 

except CO which is in mg/m3 & I & II indicate biweekly samples  

        *Monitoring Locations within Package 2 area 
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Figure 4.9: Ambient Air & Noise Monitoring Stations within Package 2 Area 
 

The ambient air quality in and around Package 2 area monitored during March-July, 2016 

indicate that PM10 levels exceed the NAAQS at all nine locations. The PM2.5 levels and other 
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monitored parameters like SO2, NO2, 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 Visakhapatnam. 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) 

S.No. Stations Category Day 
Time 

Night 
Time 

1 Zoo Park Sensitive 68 65 

2 

Andhra 

University, 

Siripuram
* 

Residential 75 67 

Ambient Air Quality Standards for Noise, CPCB 

1 Industrial 75 70 

2 Commercial 65 55 

3 Residential 55 45 

4 Sensitive 50 40 

Note: 

Values are expressed in dB (A). Day time: 6.00 

am to 10.00 pm. Night Time: 10.00 pm to 06.00 

am. 

*Monitoring Location within Package 2 Area 

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.  
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In summary, ambient noise levels across Visakhapatnam city, particularly the commercial 

areas, roads and junctions well as industrial zones exceed the permissible levels, compared 

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 2 area 

Out of the two real time noise monitoring stations of APPCB, only one station (Andhra 

University) lies within the boundary of the Package 2 area. Hence, an ambient noise level 

monitoring in and around Package 2 area was carried out through accredited agencies at 9 

locations during March-July 2016. The locations ambient noise level monitoring stations are 

shown in Figure 4.9 under the previous ambient air quality sub section. The summary of the 

ambient noise levels at these 9 monitored locations in and around Package 2 area is given 

in Table 4.9.    

The test reports furnished by accredited monitoring agencies along with their credentials are 

given in Annexure 1.  

Table 4.9: Ambient Noise Levels Monitoring Data within 
Package 2 Area, March-July 2016 

S.No. Stations Category Day 
Time 

Night 
Time 

1 Dwarkanagar
* 

Commercial 66.8 56.8 

2 Dabagardens Sensitive 67.4 55.1 

3 Maddilapalem
* 

Residential 64.1 54.3 

4 Velampeta Commercial 63.1 53.7 

5 
Old Post 

Office 
Sensitive 69.7 56 

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 
Sensitive & 

Commercial 
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: 

Values are expressed in Leq dB (A). Day time: 6.00 am to 10.00 

pm. Night Time: 10.00 pm to 06.00 am. 

*Monitoring Locations within Package 2 Area 

Source: Environmental Monitoring During EIA Studies, March 2016 
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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.   

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 sqkm 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.  

The KWS, Kambalakonda Ecotourism Park and Indira Gandhi Zoological Park, are all 

located at an aerial distance of 3 km away from the outer edge of Package 2 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 beach areas along the 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-I of Wildlife Protection Act, 1972 and 

listed as Vulnerable in IUCN red list). However, the nesting site within the Package 2 area 

is Yoga village, 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. Whereas, cable routes under REN/UG project are along city roads 

through fully developed areas and do not extend into coastal sands (beach areas).  The 

Package 2 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.  
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Table 4.10: Turtle Nesting and Conservation along Vishakhapatnam Coastline- 2015 

S.No. Location of 
Nesting sites 

Area along 
coastline 

Eggs 
received 

Undeveloped 
Eggs 

Dead 
Hatchlings 

Hatchlings 
Released 

1 

R.K.Beach 

Area covered – 

Coastal Battery to 

VUDA Park 

123 15,016 1,101 730 13,105 

2 

Jodigullupalem 

Area covered – 

VUDA Park to 

Rushikond upto 

Bheemli 

197 23,777 2,113 1,274 20,390 

  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 
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Figure 4.10: Kambalakonda Wild Life Sanctuary, Ecotourism Park & Zoological Park in Visakhapatnam 
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Figure 4.11: Location of Turtle Nesting Sites along coastline of Visakhapatnam
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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.  

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. The Package 2 area of UG cable project has one 

known turtle nesting site, which is in Yoga village, 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.   

VSPCA has an ex-situ facility at other locations like RK beach and Jodugullapalem also 

and an in-situ facility at other locations like Rushikonda and Bheemili, as these areas are 

not yet exposed to excessive beach front activities like Visakhapatnam.  

4.4.17 Archaeological Monuments and Excavation Sites   

The Package 2 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 2 area has 9 heritage structures and none of them are protected either at 

State or National level as given in Table 4.11. These structures are guarded and well 

encased within their property boundaries, away from roadside as well as cable routes. The 

Heritage Sites in Package 2 Area are shown in Figures 4.12 & 4.13. 

Table 4.11: Heritage Sites in Package 2 Area 

S.No Name of Heritage Site Substation Area  
1 St Paul’s Church Pandurangapuram 

2 Railway Guest House Pandurangapuram 

3 Railway Bungalows TSR Complex 

4 Light House Pandurangapuram 

5 Visakha Museum Pandurangapuram 

6 District Collector’s Office RK Beach 

7 Hawa Mahal RK Beach 

8 Pandu Ranga Swamy Temple Pandurangapuram 

9 
Tikkaravarapu Laxmi Narayana Reddy 
Sabha 

Pandurangapuram 
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Figure 4.12: Locations of Heritage Resources within Package 2 Area 
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Figure 4.13: Locations of Heritage Resources within Package 2 Area (shown along with cable route)
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4.4.19 Flora & Fauna 

The environmental screening of the operational area across all 7 substations areas in 

Package 2 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 208 

trees. The substation area wise tree enumeration data is given in Table 4.12. 

 

Table 4.12: Enumeration of Trees within 2.5 m wide Operational Area of Package 2 Area 

S.No. Sub Station Area DBH <0.3m DBH: 0.03m - 0.45m DBH > 0.45m Total 

1  Kailasametta & Vidyut Sakha 3 13 8 23 

2 R K Beach & Pandurangapuram 15 15 52 82 

3 Maddilapalem 4 11 6 21 

4 Indoor Dondaparty 20 11 18 49 

5 TSR Complex 12 12 8 32 

  Total 54 62 92 208 

Source: Field enumeration survey, Feb 1-20, 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 92.15 km long underground cables, spread across 7 substations areas in Package 2 

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 2 area sensitive receptors as given in 

Table 4.13 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. 
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Table 4.13: List of Sensitive Receptors & Other Structures along Cable Route Corridor 

S.No Category of 
Receptors 

Hospitals* Educational 
Institutions 

Public Utility 
Buildings** Substation wise Total 

On same 
road 

side of 
cable 
route 

On 
opposite 
road side 
of cable 

route 

On 
same 
road 

side of 
cable 
route 

On 
opposite 
road side 
of cable 

route 

On 
same 
road 

side of 
cable 
route 

On 
opposite 
road side 
of cable 

route 

On same 
road side 
of cable 

route 

On 
opposite 

road 
side of 
cable 
route 

1 Indoor Dondaparty 8 0 7 2 7 2 22 4 

2 Kailasametta 1 1 4 2 1 2 6 5 

3 Maddilapalem 5 2 6 14 7 2 18 18 

4 TSR Complex 1 2 8 6 4 1 13 9 

5 
Pandurangapuram 

1 0 4 4 3 3 8 7 

6 
RK Beach 

7 7 7 3 4 2 18 12 

7 
Vidyut Sakha 

16 6 12 8 5 4 33 18 

  Total 39 18 48 39 41 16 118 73 
*
 includes Govt. hospitals, private hospitals, clinics/diagnostic centres/pathologies/blood banks etc 

**
includes parks, function hall, clubs etc 

Source: Environmental Screening Survey, Feb 1 – 20, 2016 

 

4.4.21 Over Ground Pre-Existing Infrastructure within Operational Area 

The 2.5 metre wide operational area/corridor of impact within package 2 area has pre-

existing over ground infrastructure like telecom poles, electricity distribution poles, street light 

poles among others. Table 4.14 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). 

Table 4.14: Enumeration of Poles along Cable Route Corridor under 
Package 2 Area 

S.No. Sub Station Area Poles 
(All Types & Sizes) 

1  Kailasametta & Vidyut Sakha 81 

2 R K Beach & Pandurangapuram 116 

3 Maddilapalem 57 

4 Indoor Dondaparty 70 

5 TSR Complex 105 

  Total 429 
Source: Environmental Screening Survey, Feb 1 – 20, 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 II of Environmental Screening Report (Volume I). 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 2 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 4.15. 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. 

Table 4.15: Details of Structures likely to impacted under Project-Package 2 

S 
No. Substation Area 

Type of Structures 

Ramp Steps Others* 

No.s Area (Sq.mt.) No.s Area (Sq.mt.) No. Area (Sq.mt.) 

1 TSR Complex 173 2041 97 138.78 111 2887.82 

2 Dondaparty Indoor 312 3244 66 141.75 129 3326.7 

3 
CMR 
Maddilapalem 

367 3508 25 39.96 94 1872.78 

4 Vidyut Sakha 104 1206 7 18 34 1409.46 

5 RK Beach 77 794 6 11.79 54 155.54 

6 Pandurangapuram 185 2022 49 109.71 177 7387.2 

7 Kailasametta 79 831 8 17.64 60 970.5 

8 Total 1297 13646 258 477.63 422 18010 

Source: Socio-Economic Survey, Feb 1-20, 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 IMPACTS 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 2 area.  

5.2. IMPACTS AND MITIGATION MEASURES DUE TO PROJECT LOCATION 

5.2.1. Impacts on Land use 

The Package 2 of REN/UG cable project, with a cumulative length of 92.15 kms (87.61 kms 

of cable trench and 4.54 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 2 of REN/UG cable project is scheduled 

for completion between Feb 2017 and July 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 2) 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 2) 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 2 area is estimated at 

6.82 kld, which includes both operational and onsite sanitation requirements. This is an 

insignificant quantity (equals daily water requirement of 10 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 2 

S. 
No. 

Sub-Station 
Area/Zone 

Total 
Trench 
Length 

(in Kms) 

Total Duration 
for Cable 
Laying (in 

working days) 

Total Water 
Required 
@ 6000 

litre/500m 
length 
Cable 

Trench 

Average Water 
required/Day 

1 Vidyut Sakha 20.01 400 240120 600 

2 RK Beach 5.95 300 71400 238 

3 Kailasametta 5.09 300 61080 204 

4 TSR Complex 20.29 400 243480 609 

5 Indoor Dondaparty 9.86 350 118320 338 

6 Maddilapalem 18.56 400 222720 557 

7 Pandurangapuram 7.85 300 94200 314 

6 SUB TOTAL 87.61   1051320 2859 
7 RCC Ducts 4.54 300 54480 182 
8 Total 1105800 3041 
  Add Contingency 10% 110580 304 

  
Total Water Requirement for Cable Laying 

operations under Package 2 Area 1216380 3345 

  
Water Requirements for onsite sanitation and drinking water 

facility at 7 operational area @ 15 litres/person/day for 210 
workforces  

3150 

  
Total Water Requirements for Operations, Onsite sanitation 

and drinking water facility with 5% contingencies 6820 

Note : This water requirement is for total project period of 18 months    
 

 

Table 5.2:  Water Requirements for Laying 500m Length of Under Ground Cable  

S.No. Activities Water Requirement 
Total 

Quantity 
(in litres) 

1 Initial Site Clean up 
0.5 litre/sqm X 2.5m wide 

operational area X 500m 
625 

2 Trench Excavation (asphalt layer) 
1 litre/sqm X 1.0m trench width X 

500m X 2 times 
1000 

3 
Trench Excavation (WBM/Soil 

Layer) 

1 litre/sqm X 1.0m trench width X 

500m X 3 times 
1500 

4 

Consolidated & Backfilling 

Operations including Road 

Restoration 

1.5 litre/sqm X 1.0m trench width X 

500m X 2 times 
1500 

5 
Wetting of Net Cloth Covered over 

Tipper Trucks 
10 litre/truck X 100 trucks/Segment 1000 

6 Site Cleanup Operations  
0.3 litre/sqm X 2.5 wide operation 

area X 500m X 1 time 
375 

  Total Water Requirement for Laying 500m Segment of UG Cable 6000 
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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.  

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 Visakhapatnam 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 

under ground 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 92.15 km 

long cable route corridor under Package 2 area has 208 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 2 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 
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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 2 area has 9 heritage structures and none of them are protected either at 

State or National level (ref Chapter 4.4.18 – Baseline Environment Profile). These structures 

are guarded and well encased within their defined property boundaries, away from roadside. 

Therefore, cable laying along the road will not impact these heritage structures. Specific 

requirement/suggestions of the concerned authorities with these structures, if any, with 

regard to cable route alignment will be duly adhered during cable laying works at such 

locations. 

5.2.9. Impacts on Ecologically Sensitive Areas 

There is no ecologically-sensitive, wetland, protected areas and important bird areas (IBA), 

within Package 2 area of the REN/UG cable project.  The Kambalakonda wildlife sanctuary 

and Indira Gandhi Zoological Park are at an aerial distance of 3 km from Package 2 cable 

laying area. 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 Yoga village, 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.   

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 II). 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 Visakhapatnam City 

and its residents are hereunder 

 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 

/lightening instances 
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 Areas covered under Package 2 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  

 Resilient underground electrical cable network will help to retain/restore water, 

sewerage and sanitation services across city during or after calamities/cyclones 

 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 (GoI) 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 GoI. 

 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 
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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.  

 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 2 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 

S.No. Activities 

No. of Days Required for 
Work Completion 

Relevant Construction/Machinery Cable 
Trench  

(Type 1 & 2) 

Cable Trench  
(Type 3 & 4) 

1 
Site Preparation & 
Excavation of 
Road/Pavement 

4 3 

 Tipper trucks for transportation of 
all site cleanup materials/debris 

 Cold milling machines or mini 
excavators fitted with attachments 
for road/pavement cutting/breaking 

 Excavators, for loading the 
excavated materials on to tipper 
trucks to transport it to central work 
campsite or to disposal location per 
requirement 

2 
Excavation of Earth & 
WBM Layers 

3 3 

3 
Cable Laying (Pullout 
& Lowering) 

4 3 

 Mini excavator fitted with 
attachments for cable pull out, as 
required 

4 
Refilling of Sand & 
Laying of Concrete 
Slabs 

2 2 

 Rotating transit mixers fitted with 
hoses for delivery of fine sand into 
cable trench 

 Cement Concrete slabs are laid 
manually in cable trench but 
brought to site by trucks and 
unloaded & stacked manually 
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Table 5.3:   Work Completion Time UG Cable Laying in a 500 metre long Segment 

S.No. Activities 

No. of Days Required for 
Work Completion 

Relevant Construction/Machinery Cable 
Trench  

(Type 1 & 2) 

Cable Trench  
(Type 3 & 4) 

alongside of cable trench 

5 
Backfilling of 
Trenches 

3 2 

 Rotating transit mixers fitted with 
hoses for delivery of WMM into 
cable trenches in un-segregated 
form 

 Vibratory compactors cum rollers, 
suitable for working in cable 
trenches (1.0 m wide) 

6 
Road Restoration 
works & Site Clean up 

5 3 

 Tipper trucks for transportation of 
asphalt materials to operational 
area and also removal of all 
debris/waste materials 

 Pavers for laying of Bituminous 
Concrete  

 Rollers for compacting the 
Bituminous concrete layers 

7 
Total Time Required 
for Cable Laying 
(500m segment) 

21 16 

 Tipper trucks for transportation of 
all debris & waste materials to 
approved disposal location or 
stacking area, prior to disposal 

8 

Time Required for 
Construction of Cable 
Joint Inspection 
Chamber, concurrent 
to UG cable laying 
operations 

21 21 

 Rotating transit mixers for pouring 
ready mix concrete for casting of 
RCC. joint inspection chambers 

 

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 92.15 km length of cable laying in Package 2 area of REN/UG cable 

project is scheduled to be completed in 18 months of time (February 2017 and July 2018).  

Other than this, REN/UG cable project will require store yards at 3 locations across city, to 
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cater for all 7 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. 

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 
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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 2 area is provided in Volume I - 

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 I can be used in 

planning of any traffic diversions, if required and /or for seeking approvals from traffic 

police 

 The environmental screening has identified 191 sensitive receptors along 92.15 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 six 

substations areas. The locations of all such receptors are provided in strip plans in 

Volume I. 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 
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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 

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. 
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Figure 5.1: Typical Design for Barricade for Operational Area
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 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.       

5.5.1. 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 milling 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 12218 cum of 

asphalt materials and 1268 cum of cement concrete road cut materials from all 7 substations 

areas spread across Package 2 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 2 - REN/ 
UG Cable Project 

S.no Trench Configuration  
(Width X Depth in mm) 

Excavated Quantities of Bitumen & Cement 
Concrete along cable Routes 

 (in cu.m) 

Bituminous Roads Cement Concrete Roads 

1 
Type 1: 1000mm X 
1250mm  

3542 Not Applicable 

2 Type 2: 600m X 1000mm 4017 628 

3 Type 3: 600mm X 1000mm 987 347 

4 Type 4: 500 X 850mm 852 Not Applicable 

5 Total (in cu.m) 9399 975 

6 
Total Quantity (Add 30% 
for Voids Volume) 12218 1268 

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.  
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Other than this, pavement excavation operations will contribute to dust and noise levels, 

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: 

 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  

 Will avoid or minimise the quantities of asphalt materials for transport as well as, safe 

disposal apart from associated costs, involved thereof.  

 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 12218 cum of 

excavated asphalt materials will involve in totality about 2036 tipper trucks (@ 6 cum per 

tipper truck) for entire Package 2 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 2. 

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 2 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 

quantities 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 
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Tangudubilli/Giddijala, where GVMC is developing new waste disposal sites. In any case, 

GVMC shall have to establish facility to receive and process all such waste as per recently 

notified Construction and Demolition Waste Management Rules, 2016,  

b) Other mitigation measures 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 

87592 cum as given in Table 5.5.   
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Table 5.5: Excavated Quantities of Base & Sub-Base Layers under Package 2 - REN UG 
Cable Project 

S.no 

Excavated Quantities of Sub Base & Base Layers along Cable Routes* 

Pavement Type along 
cable trench 

Volume (in cu.m) 

Type 1 Type 2 Type 3 Type 4 Total  
(in cu.m) 

1 Bituminous Roads 25977 22764 5594 3976.145 58312 

2 Cement Concrete Roads 
Not 

Applicable 
2511 1390 

Not 
Applicable 

3900 

3 Kacha Roads 
Not 

Applicable 
6500 2008 

Not 
Applicable 

8508 

4 Footpaths (CC Roads) 2274 2274 

5 Total (in cu.m) 72994 

6 Total Quantity (Add 20% for Voids Volume) 87592 

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 soils, 

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 2 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%(61,314 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 

 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 Visakhapatnam. The approved disposal locations are at 

Kapulauppda/Tangudubilli/Giddijala, situated between 25-40 Km north of 
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Visakhapatnam.  

 Consultations with GVMC officials indicate that all three disposal locations require large 

quantities 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 20 tipper truck trips (@10 cu.m capacity trucks) per day  spread over project 

implementation phase of entire Package 2 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 I and II, 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)   

 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. 

 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.    

 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.  

 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.  

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 42000 cum for the entire 87.61 

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 240 cum of sand, depending 

upon the trench type and cable configuration, which translates to 40 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 

 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.   

 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.  

 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 2 

S.No 

Sand filling 
Trench 

Configuration 
wise 

Vidyut 
Sakha 

RK 
Beach 

Kailasa
metta 

TSR 
Complex 

Indoor 
Dondaparty 

Maddila
palem 

Panduranga
puram 

Total 
(in 

cu.m) 

1 
Type - 1: 1000mm 
X 675mm 

3713 547 1100 2565 405 3929 
Not 

Applicable 
12258 

2 
Type - 2: 600mm 
X 475mm 

3643 1539 1159 5358 2784 4503 1425 20411 

3 
Type - 3: 600mm 
X 275mm 

600 300 212 693 685 347 503 3339 

4 
Type - 4: 500mm 
X 275mm 

1282 223 69 740 250 550 831 3944 

    Total 9237 2608 2540 9356 4124 9328 2759 39951 

  Requirement of Fine Sand with 5% contingencies and rounded off to 42000 
 

 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 Cable Trenches  

S.No Trench 
Type 

Sizes of CC 
Slabs as per 

design 

Substation Area 

Total 
(in cu.m) 

VI
D

YU
T 

SA
K

H
A

 

R
K

 B
EA

C
H

 

K
A

IL
A

SA
M

ET
TA

 

TS
R

 C
O

M
PL

EX
 

D
O

N
D

A
PA

R
TY

  

M
A

D
D

IL
A

PA
LE

M
 

PA
N

D
U

R
A

N
G

A
PU

R
A

M
 

1 Type - 1  0.9m X 0.05m 248 36 73 171 27 262 
Not 

Applicable 
555 

2 Type - 2 0.450m X 0.05m 173 73 55 254 132 213 68 686 

3 Type - 3  0.450m X 0.05m 49 25 17 57 56 28 41 204 

4 Type - 4  0.450m X 0.05m 105 18 6 61 20 45 68 210 

  Total   574 152 151 542 235 549 177 1655 

  
Volume of CC Slabs with 5% contingency for damages during transport & laying 1737 
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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.     

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 Mitigation Measures 

 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.  

 The off-site impacts can be limited by sourcing the pre-cast slabs from well established 

and approved/licensed sources. 

 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 2. 

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 2 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 
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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 

recycled asphalt mix and hot recycled bituminous concrete mix as per option 1 shall be 

adopted for Package 2 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 2) 

S.No. Pavement 
Type 

Pavement 
Composition 

Pavement Thickness in mm 
 (Trench Type wise) 

Type - 1 Type - 2 Type - 3 Type - 4 

  Option 1 

1 

Road 

Restoration 

with 

Recycled 

WMM & 

Reclaimed 

Asphalt 

Pavement 

Sand 
Not 

Applicable  

Not 

Applicable 
125mm 

Not 

Applicable 

Recycled WMM 225mm 175mm 250mm 225mm 

Cold Recycled 

Asphalt mix 
260mm 260 mm 260mm 260 mm 

Hot Recycled 

Bituminous 

concrete 

40 mm 40 mm 40 mm 40 mm 

  Option 2 

2 

Road 

Restoration 

with new 

WMM & 

Bituminous 

Concrete 

Backfilling with 

Natural/Excavated 

Soil 

290 mm 175mm 315mm 225mm 

WMM (new 

material) 
145mm 250 mm 270 mm 250 mm 

Bituminous 

Concrete in 2 

layers (45 mm) - 

new material 

90 mm 50 mm 90 mm 50 mm 
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Table 5.9:    Estimated Quantities of Pavement -Layer wise for Road Restoration under REN/UG 
Cable Project (Package 2) 

S.No. 
Pavement 

Layers for Road 
Restoration  

Estimated Pavement Quantities - Layer wise in 
CU.M  

Remarks/Notes (Trench Type wise) 

Type - 1 Type – 2 Type - 3 Type - 4 Total  

OPTION 1 - Road Restoration with Recycled WMM & Reclaimed Asphalt Pavement 

1 Sand 
Not 

Applicable 
Not 

Applicable 
911 

Not 
Applicable 

911 
New Material/Fresh 
Requirement 

2 Recycled WMM 4086 4512 1821 1613 12032 

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

3 
Cold Recycled 
Asphalt mix 

4722 6703 1894 1864 15183 

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

4 
Hot Recycled 
Bituminous 
Concrete 

726 1031 291 287 2336 

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

OPTION 2 - Road Restoration with new WMM & Bituminous Concrete 

5 
Backfilling with 
Natural/Excavated 
Soil 

5266 4512 2294 1613 13686 

Material requirement 
can be obtained 
through processing of 
excavated base and 
sub-base layers with 
additional material 
supplement (stone 
aggregates) if any 
required 
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Table 5.9:    Estimated Quantities of Pavement -Layer wise for Road Restoration under REN/UG 
Cable Project (Package 2) 

S.No. 
Pavement 

Layers for Road 
Restoration  

Estimated Pavement Quantities - Layer wise in 
CU.M  

Remarks/Notes (Trench Type wise) 

Type - 1 Type – 2 Type - 3 Type - 4 Total  

6 
WMM (new 
material) 

2633 6446 1967 1793 12838 
New Material/Fresh 
Requirement 

7 

Bituminous 
Concrete in 2 
layers (45 mm 
each) - new 
material 

1634 1289 656 359 3938 
New Material/Fresh 
Requirement 

 

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  

 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 
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hose reel.   

 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 

at site with additional space requirement.  

 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.   

 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.  

 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  

 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  

 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.  

 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 Construction 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 2 of REN/UG cable project will require 350 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 
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required under Package 2 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). 

Table 5.10: Cable Joint/Inspection Chambers under Package 2 - REN UG Cable Project 

S.No. Substation Area 
No. of Chambers - Trench Type wise 

Total 
Type - 1 Type - 2 Type - 3 Type - 4 

1 Vidyut Sakha 22 31 9 19 80 

2 RK Beach 3 13 4 3 24 

3 Kailasametta 7 10 3 1 20 

4 TSR Complex 15 45 10 11 81 

5 Indoor Dondaparty 2 23 10 4 39 

6 Maddilapalem 23 38 5 8 74 

7 Pandurangapuram 
Not 

Applicable 
12 7 12 31 

8 Total 73 172 49 57 350 

 

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 
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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. 

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 

 All cable jointing works are to be carried out as per recommended 

procedures/specifications by the manufacturer with genuine cable jointing materials    

 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. 

 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 

 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.  

 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 
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the road at a later stage. 

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 Mitigation Measures 

 Ensure no area is left out unpaved during the road restoration within operational area, 

 Ensure levels of newly laid or restored road level match with old and existing pavement 

levels with no unevenness surfaces 

 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  

 In order to limits dust levels during clearing operations, gentle sprinkling of water with 

fine spray to be carried out  

 Prior to vacating the barricaded area, all road side outlets to storm drains alongside of 

barricaded area are to be checked  

 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. 

 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 

210 as given in Table 5.11. 
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Table 5.11: Workforce Requirements for UG Cable Laying under Package 2 

S.No. Substation Area 

On site Work Force (excluding Supervisory Staff) 
Requirement* 

Laying UG Cable (7 
Segments) @ 25 workforce/ 
per operational area of 500m 

segment 

Construction of 
Inspection Chamber 

(per chamber) 
Total* 

1 Vidyut Sakha 25 5 30 

2 RK Beach 25 5 30 

3 Kailasametta 25 5 30 

4 TSR Complex 25 5 30 

5 Indoor Dondaparty 25 5 30 

6 Maddilapalem 25 5 30 

7 Pandurangapuram 25 5 30 

  Total 175 35 210 
*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 substation 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. 

Table 5.12: Permissible Duration for Workers 
Exposed to Specific Noise Levels 

S.No. Permissible Duration  
(Hours/Day) 

Sound Level 
(dBA) 

1 16 85 

2 8 90 

3 4 95 

4 2 100 

5 1.5 102 

6 1 105 

7 0.5 110 

8 0.25 115 

Source: OSHA – Technical Manual 

 

Other impacts could be due to inadequate facilities at workforce camps, if any established 

and distances to be commuted to work site among others.  

5.7.2 Mitigation Measures  

 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 
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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 

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 

subsidized rates 

 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 

 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   

 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. 

 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 

 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   

 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 

 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 

 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 

 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 
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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.  

Table 5.13: Potential Noise Sources & Corresponding Sound Power Level 
(for cable laying operations in a 500 metre long segment) 

S.No. Activity Noise Source 

Sound 
Power 
Level 

(dB(A))* 
(at 15 m 

from 
source) 

Sound 
Power 
Level 

(dB(A))** 
(at 1.25 m 

from 
source) 

Combination 
of Sources 

Cumulative 
Sound Power 
Level (dB(A)) 

(at 1.25 m 
from source) 

1 
Initial Site Clean 

up 

Nil - Only Manual 

Operations 
 -    - - 

2 
Trench 

Excavation 

Excavator (1 No.) 80 101 
Excavator + 

Tipper Truck 
110 Tipper Truck (1 No.) -  

not continuous 
88 109 

3 Backfilling Tipper Truck 88 109   109 

4 Road Restoration 

Roller 74 95 
Roller +Paver 

+ Tipper 

Truck 

112 Paver 89 110 

Tipper Truck  88 109 

5 Site Clean up 
Nil - Only Manual 

Operations 
    - - 

6 

Construction of 

Inspection 

Chamber 

Concrete Mixer 85 106 
Concrete 

Mixer 
106 

Note: Cumulative Sound Power Levels also include the background ambient noise levels 

Cumulative Sound Power Levels are calculated using formula L∑ = 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.  
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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 3. 

Table 5.14: Noise Modeling Scenario 

S.No Scenario Activity Noise Source Barrier 

1 Scenario 1 Excavation Excavator 

with barrier (2m height) 

with barrier (2.5m height) 

without barrier 

2 Scenario 2 
Excavation/ 

Backfilling 

Excavator + 

Tipper Truck 

3 Scenario 3 Road Restoration 
Roller + Paver + 

Tipper Truck 

4 Scenario 4 

Construction of 

Inspection 

Chamber 

Concrete Mixer 

 

Table 5.15: Noise Attenuation Effect of M.S Barricades used under REN/UG Cable 
Project 

S.No. Activity 

 
Cumulative 

Sound 
Power Level 

(dB(A)) at 
1.25 m from 

source 

 
Cumulative Distance from Source within 

Barricade Area 

3.75 m 6.75 m 8.75 m 11.25 m 

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 

Chamber 
106 78.3 75.5 73.4 71.2 

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 

Chamber 
106 77.7 75.1 73 71.3 

C 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 
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Table 5.15: Noise Attenuation Effect of M.S Barricades used under REN/UG Cable 
Project 

S.No. Activity 

 
Cumulative 

Sound 
Power Level 

(dB(A)) at 
1.25 m from 

source 

 
Cumulative Distance from Source within 

Barricade Area 

3.75 m 6.75 m 8.75 m 11.25 m 

12 
Construction of Inspection 

Chamber 
106 93 86.1 81.9 79.1 

 

 

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 

level, the permissible duration for exposure is 16 hours per day and will have no impact 

on workforce.  

 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 2 area)  

 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.  

 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 

 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,  

 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,   

 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 Establishing of Store Yards and Work Camp Sites 

The REN/UG cable project under Package 2 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,   



Page | 95  
 

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  

 Essentially, barren lands or uncultivable lands and those away from human settlements 

shall be the most preferred choice 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 to establish and consent to operate shall be obtained from APPCB   

 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 

 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 

 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 

 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 2 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 



Page | 96  
 

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 

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 2 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. 
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5.10.2 Mitigation Measures  

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

as here under 

 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 

 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 

cement 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 

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 2 area is commissioned, the existing over head 

power distribution infrastructure, within the same package area is to be dismantled. The 

existing over head 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 over head 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 2 is 

intended to be brought to APEPDCL’s existing store yard at Simhachalam substation and 

special maintenance shed for transformers. 
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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  

 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 

 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 

 All such removed infrastructure shall be transferred to designated store yards in 

appropriate transport vehicles, without endangering the public life and property during 

transit 

 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 

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.  
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 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 

 

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. 

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

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

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

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

cables 

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

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

o 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. 
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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/COI 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 (COI), 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 a uniform 

trench width of 1 meter and varying depth 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; 

 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 

 



Page | 106  
 

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 2 

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 21st 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 6 

locations namely Ramalayam Veedhi (TSR Complex), Sri Yerukamanba Devasthanam 

Temple (Indoor Dondaparty), Kalabharat Auditorium (CMR Middlapalem), Dobi Colony 

(Pandurangapuram), Jagdhabba Back Side (Vidyut Sakha) and Sri Ranga Puram (RK 

Beach) on various dated between April 30, 2015 and May 4, 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  

Sl No Stake Holder 
Consultations  

Total Persons 
Attended Males Females % Males % Females No. of 

Locations 

A Sub-station area wise Consultations along cable routes 

1 
Ramalayam Veedhi 

(TSR Complex) 
15 9 6 60 40 1 

2 

Sri Yerukamanba 

Devasthanam Temple 

(Indoor Dondaparty) 

16 3 13 18 82 1 

3 
Kalabharat Auditorium 

(CMR Middlapalem) 
14 6 8 42 58 1 

4 
Dobi Colony 

(Pandurangapuram) 
15 6 9 40 60 1 

5 
Jagdhabba Back Side 

(Vidyut Sakha) 
15 5 10 33 67 1 

6 
Sri Ranga Puram (RK 

Beach) 
15 6 9 40 60 1 

  Sub Station wise Total 90 35 55 38 62 6 

B Package Level- Multi Stake Holders  

1 

Vaisakhi Jala 

Udyanavanam, 

Suryabagh, 

Visakhapatnam 

116 85 31 73 27 1 

Total 

Total Number of 
Stake Holders at 
Package and 
Substation area level 

206 129 86 55.5 44.5 7 

 

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.  
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The EMP has included adequate cost provision, wherever required to ensure all issues 

raised during stakeholder consultations are addressed/implemented during project 

implementation. 

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 

1 
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.  

2 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. 

3 
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. 

4 
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.   

5 
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.  
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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 

6 

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  

7 
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.   

8 

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.  

9 
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 
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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 

provisions have been included in the EMP to address 

this concern. 

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 4. 
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PUBLIC CONSULTATION AT SRI YERUKAMAMBA DEVASTHANAM TEMPLE, AKAYYAPALEM ROAD, INDOOR DONDAPARTY SS 

  
 

PUBLIC CONSULTATION AT KALABHARATI AUDITORIUM ROAD, RATHY MARKET, MADDILAPALEM SS 
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PUBLIC CONSULTATION AT DOBI COLONY, PANDURANGAPURAM SS 

 
 

PUBLIC CONSULTATION AT RAJKA STEET, SREE RANGA PURAM, RK BEACH FEEDER 
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INTERACTION WITH AMBULATORY VENDORS (Bundy owners/vendors) 

 

 
 

PUBLIC CONSULTATION AT RAMALAYAM VEEDHI, TSR COMPLEX FEEDER 
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PUBLIC CONSULTATION AT JAGDHABBA BACK SIDE VIDYUT SAKHA FEEDER 
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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 2 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 2 area of REN/UG cable 

project is estimated to be INR 490 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 Implementation for Package 2 Area under REN/UG 
Cable Project  

S.
No. Item Particulars  

Budgetary 
Provision  

Rs in Lakhs 
Remarks/Notes 

A 
EMP Measures, considered incidental to works, 

deem included in quoted bid price 
Nil 

These measures are to be essentially 

implemented by contractor and costs 

deem included in quoted bid price by 

contractor 

B 

EMP Measures, considered additional requirement 

to be implemented by contractor (excludes cost of 

road restoration, cost of which shall be as per 

quoted bid price by contractor) 

476 

Costs are budgetary provisions. 

Contractor can make his own 

assessment and accordingly include in 

bid price. Payment shall be made as 

per actual by PMC /PIU 

C EMP Implementation Supervision by PMC/PIU Nil 

This shall be the responsibility of PMC 

under PIU. The cost of EMP 

Implementation Supervision shall be 

borne by PMC as per their quoted 

rates. 

D 
Total Cost of EMP Implementation and Supervision 

(Total of A + B +C) 
476 None 

  Add Contingencies @3% of 476 Lakhs 14   

  

TOTAL COST of EMP IMPLEMENTATION 
(rounded off) – Rs in Lakhs 490   
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Table 8.2: Summary Budgetary Provision for EMP & RAP Implementation and Supervision for Package 2 Area under REN/UG Project  
(This Budgetary provision shall operate in conjunction with EMP Provisions in Table 8.3 of EIA Report as well as EIA Report as a whole) 

S.No. Item Particulars Unit Rate 
 (in Rs.) Total Quantity Total Amount 

(in Lakhs) 

A EMP MEASURES, CONSIDERED INCIDENTAL TO WORKS AND DEEM INCLUDED IN THE QUOTED TENDER / BID PRICE BY 
CONTRACTOR 

EM
P 
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1 
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 

2 

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   

3 

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  

4 

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 

5 
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   

6 

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.  

7 
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 

8 
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 

9 
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  
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Table 8.2: Summary Budgetary Provision for EMP & RAP Implementation and Supervision for Package 2 Area under REN/UG Project  
(This Budgetary provision shall operate in conjunction with EMP Provisions in Table 8.3 of EIA Report as well 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  

12 

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 

accommodation, if required or can return to normal places of residence. Pooled transportation facilities as may be required, shall be 

provided by contractor  

13 

All traffic diversion plans (specific site/stretch wise) wherever required are to be prepared by contractor, shall be prepared in consultation 

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.  

16 

After dismantling 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 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 Contactor 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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B 
ESTIMATED COSTS FOR IMPLEMENTATION OF EMP MEASURES CONSIDERED AS ADDITIONAL REQUIREMENTS TO BE IMPLEMENTED BY 
CONTRACTOR (EXCLUDES COST OF ROAD RESTORATION USING RECYCLED WMM AND RECLAIMED ASPHALT PAVEMENT, COST OF WHICH 
SHALL BE AS PER QUOTED BID PRICE BY CONTRACTOR 

  EMP Item Particulars Basis of Estimation  Units and Cost per unit Total Amount 
(in lacs) 

     
1 Fabrication and Erection of MS 

barricades on both sides of the cable 
trench alignment  

Considering 7 operational areas within the package at 
any given point of time & 500m length of barricade per 
operational area, Total length of barricading required  
(7x500x2 sides ) 

7,000 metres 

336.00 

Total no. of  barricades required, considering 2.5m 

long x 2.0m height barricade 
7,000/2.5 

Total no. of barricades 2,800 

Fabrication Cost of each barricade as specified  Rs 20,000/barricade 

Total Cost of barricades  20,000x2800 

Total Cost  Rs 56000000 

Total cost of barricading for package 2, considering 

50% of the cost of charged for package 2 area, 

balance being residual value + 10% cost for shifting 

barricades from one to next operational 

area(rehandling),  

Rs 56000000x0.6 

2 Provision of LED strip lighting to MS 
barricades as a safety measure during 
night hours 

Length of Barricading for installing LED Strip lighting 
(only towards roadside to be provided) per operational 
area 

500m 
8.75 

Total no. of operational areas permitted at any given 

time in all 7 substation areas of package 2 
7 

Total length of Barricading for which LED strip lighting 

to be provided  
500x7 = 3500 metre 

Cost of LED Strip lighting  Rs 250/ metre 

Total cost of LED Strip lighting  3500x250 
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B 
ESTIMATED COSTS FOR IMPLEMENTATION OF EMP MEASURES CONSIDERED AS ADDITIONAL REQUIREMENTS TO BE IMPLEMENTED BY 
CONTRACTOR (EXCLUDES COST OF ROAD RESTORATION USING RECYCLED WMM AND RECLAIMED ASPHALT PAVEMENT, COST OF WHICH 
SHALL BE AS PER QUOTED BID PRICE BY CONTRACTOR 

  EMP Item Particulars Basis of Estimation  Units and Cost per unit Total Amount 
(in lacs) 

3 Installation of caution/sign/diversion 
boards on both upstream and 
downstream sides of operational area as 
per requirement of specific stretch   

No. of Caution/ Diversion Boards required per 500m 
operational area/ segment 

6 

15.47 

Total no. of operational areas/segment of 500 metres 

each, considering 92.15 km of UG cable trench length 
92.15x1000 / 500 =184 

Considering each board can be reused maximum 5 

times, Total Boards  required  
184x6/5 =221 

Total boards required say 221 

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 sites/operational areas) 

221 X 7000 

4 Provision of  7 mobile toilets - 4 wet type 
and 3 dry type(bio-digester) of DRDO 
approved design  and each mobile toilet 
fitted with  2 seats (1 seat for male and 1 
seat for female) with separate 
entrances), wet type toilets fitted with 
1000 litres overhead water storage tank, 
and all toilets stationed at a suitable 
place within 100 metres from operational 
area, with one attendant  

Total no. of operational areas/segments at any point 
in time  

7 

38.78 

Considering 1 mobile toilet/operational area, total 

mobile toilets required (4 wet type and 3 dry type) 
7 

Cost of one wet type mobile toilet (MS fabricated) 2 

seats (1 male& 1 female with separate entry), fitted 

with 1000 litre overhead tank and 500 litre cap. bottom 

tank  

Rs 300000 

Total cost of mobile toilets-  4  no.s of wet type  Rs 1200000 
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B 
ESTIMATED COSTS FOR IMPLEMENTATION OF EMP MEASURES CONSIDERED AS ADDITIONAL REQUIREMENTS TO BE IMPLEMENTED BY 
CONTRACTOR (EXCLUDES COST OF ROAD RESTORATION USING RECYCLED WMM AND RECLAIMED ASPHALT PAVEMENT, COST OF WHICH 
SHALL BE AS PER QUOTED BID PRICE BY CONTRACTOR 

  EMP Item Particulars Basis of Estimation  Units and Cost per unit Total Amount 
(in lacs) 

Cost of water @ 150 litre/day for 21 days 

duration/operational area x 110 operational areas (for 

60% wet type toilet) @ Rs. 0.5 /litre 

Rs 173250 

Cost for emptying of bottom tanks through mobile 

suction machine @ 3 times/21 days/110 operational 

areas @ Rs 750/emptying operation 

Rs 247500 

Total cost of 3 dry type (bio-digestor) of DRDO 

approved design with 2 seats(one male and 1 

female)@ Rs 4,50,000 per toilet  

Rs 1350000 

Shifting Cost of Mobile toilet from one operational 

area to another @ Rs 750/shift/184 operational areas 
Rs 138000 

Man day cost of mobile toilet attendants @ Rs 

450/day/21/184 operational areas  
Rs 1738800 

Total Cost  Rs 4847550 

Total cost of deploying mobile toilet at  all operational 

areas after deducting 20% salvage value  
Rs 3878040 

5 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 

14.50 

Total cost of Kiosks for 7 operational areas  Rs 875000 
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  EMP Item Particulars Basis of Estimation  Units and Cost per unit Total Amount 
(in lacs) 

both Mobile toilet and drinking water 
kiosk  

 

Cost of Water @ 200 litre/day/kiosk/21 

days/operational area/184 operational areas @ Rs 0.5 

/litre -  

Rs 386400 

Shifting cost of Kiosk from one operational area to 

other - 184 operational areas @ Rs 750/shift 
Rs 138000 

Emptying of bottom tanks  through sewer suction 

machine 3 times over 21 days of operational area/184 

segment (3x750x184) 

Rs 414000 

Attendant cost is not considered separated. Already 

included under mobile toilet(common attendant for 

mobile toilet and drinking water kiosk) 

0 

Total cost of drinking water kiosk at all operational 

areas 
18,13,400 

Total cost of deploying drinking water kiosk at all 

operational areas after deducting 20% salvage value 
14,50,720 

6 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 

37.44 

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 
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  EMP Item Particulars Basis of Estimation  Units and Cost per unit Total Amount 
(in lacs) 

mobile number 

Total cost of deployment of on-site crew for restoring 

damaged utilities  and provided with mobile van 

excluding cost of damaged materials (only labour 

cost) 

37,44,000 

7 Provision of traffic wardens along 
operational areas, near to 
junctions/intersections 

No. of Persons/location/8 hour shift 2 
25.20 

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) 476 

 Add Contingencies @3% 14 

 TOTAL COST OF IMPLEMENTATION (Total of B) in Lakhs 490 
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Table 8.3: Environmental Management Plan (EMP) for Package 2 of REN/UG Cable Project, Visakhapatnam 

(This shall be read and operated in conjunction with EIA Report and the budgetary cost provisions made for EMP implementation by Contractor 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  

1 Package 2 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 

1  
Orientation for 

EPC Contractor  

 Conduct briefing and/or orientation for EPC Contractor on the extent of the areas covered 

under package 2 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 

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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Sl. 
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Project 
Stage/Activity  Environmental Management Measures 

Responsibility 

Planning and 
Execution 

Supervision/Mo
nitoring 

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 

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.   

2  

Regulatory 

Compliances by 

Contractor  

 Consent to Establish and Consent to Operate (CTE & CTO) shall be obtained, for work 

camp sites established for macadam mix plants and hot bitumen mix plants under the 

project. All consent conditions stipulated by APPCB are to be compiled 

 No work camp sites for macadam or bitumen hot mix plants are to be set up or operated 

by contractor prior to obtaining the CTE and CTO from APPCB. 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  

3  Establishing 

work camp sites 

 PIU in consultation and requisite approvals from GVMC shall identify suitable lands, 

which can be used as material stock yards and work camp sites for establishing 
EPC-EHS   Environmental 

Officer and 
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Planning and 
Execution 
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and material 

stacking yards  

macadam mix plants, hot mix plants and storage of construction materials by the EPC 

contractor during construction phase 

 Under no circumstances, contractor shall use the cable laying route alignments as an 

interim stack yard for materials of any kind /type even for limited durations of less than a 

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 

and  

and field level PIU-

EHS officers  

 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  
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Planning and 
Execution 

Supervision/Mo
nitoring 

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   

4  
Site Clearance 

and preparation  

 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 

 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 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 

trench (Refer Figure 4.1 of EIA report). 

 The cable routes and strip plans for entire package 2 area is provided in Volume I - 

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 I can be used in planning 

of any traffic diversions, if required and /or for seeking approvals from traffic police.  

 The environmental screening has identified 191 sensitive receptors along 92.15 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 

substation areas (Ref Volume I Environmental Screening Report for locations of all such 

receptors).  

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  
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 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 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. 
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 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, 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 
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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 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. 
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 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 

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.       

5  

Excavation of 

Cable Trenches 

(Asphalt/Bitume

n Layers)   

 Excavation of pavement (asphalt) layers, shall preferably carried out through cold milling 

machines, suited for operations within 2.5m wide operational areas, since these machines 

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 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 
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excavators itself.  

 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 

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. 

PIU-EHS  
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 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 

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 
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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 

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  

6  
 Cable Pullout 

and Laying  

 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.  

 Also, cable trenches are to be properly graded to ensure 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, while laying or at a later date. 

 Once the trench excavation is completed to required dimensions, cables (as per required 

sizes and configuration) need to be pulled out from cable coils through mini excavators 

used for trench excavation fitted with required additional accessories.  

 To the extent possible, cable pull out and lowering operations shall be limited to 

barricaded operational area and manual operations are avoided   

 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 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  
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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 

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. 

7  

Trench 

Backfilling 

Operations with 

Sand and other 

 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 

EPC-EHS   

and  

and field level PIU-

Environmental 

Officer and 

Safety Officer 

and field level 



 

Page | 136  
 

Table 8.3: Environmental Management Plan (EMP) for Package 2 of REN/UG Cable Project, Visakhapatnam 

(This shall be read and operated in conjunction with EIA Report and the budgetary cost provisions made for EMP implementation by Contractor under 
supervision of PIU-EHS)   

Sl. 
No. 

Project 
Stage/Activity  Environmental Management Measures 

Responsibility 

Planning and 
Execution 

Supervision/Mo
nitoring 

back filling 

layers as 

required  

trenches will enable to swiftly complete a uniform sand back filling operations and with 

minimal manual labour  

 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  

 

EHS officers  

 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  
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8  

Construction of 

Inspection of 

Chambers  

 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 

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 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  
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9  

Cable Jointing at 

Inspection 

Chambers  

 All cable jointing works are to be carried out as per recommended 

procedures/specifications by the manufacturer with genuine cable jointing materials    

 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. 

 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 

 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.  

 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 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  

 

10  

Road 

Restoration and 

clean up 

operations 

 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. 

 Road restoration with new materials or with recycled WMM and reclaimed asphalt 

pavement, as the case may be will involve laying of four layers namely; sand, fresh/new or 

recycled wet mixed macadam, cold new or recycled asphalt mix and final layer with hot 

new or recycled bituminous concrete as per details given in Table 5.9 of EIA report.   

  The laying of sand during road 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. In order 

to limit off-site impacts, sand is to be mandatorily sourced from sand mining operators, 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  
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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.) 

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. 
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 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 

have an even surface after restoration 

 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,  

  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.  

 All drainage outlets into storm drains along barricaded area are to be checked for 

blockages, if any and cleared.  

 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.  

11  

Construction 

vehicles, 

equipment and 

machinery 

 All vehicles, equipment, and machinery deployed for cable laying operations shall be in good 

condition, maintained and preferably not less than 5 years old. 

 The EPC Contractor shall ensure that all vehicles, equipment and machinery used for 

construction are regularly maintained and meet emission limits set by APPCB and Motor 

Vehicles Acts & Rules.  

 The Contractor shall keep a record of the PUC certificates for all 

vehicles/equipment/machinery used for the Project and will be made available to PIU-EHS 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  

12  Water 
 Water requirements of project are to be met from only existing tube wells, with the approval EPC-EHS   Environmental 
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requirement of 

project  

of PIU-EHS 

 Visakhapatnam falls under safe category and therefore sourcing of ground water shall not 

pose any restrictions to REN/UG Project. 

 Surface water bodies SHALL NOT be chosen for sourcing or meeting requirements of the 

REN/UG project. 

and  

and field level PIU-

EHS officers  

 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS   

 

 

13  

Workforce for 

cable laying 

operations 

stockyards  

 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 

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 

subsidized rates 

 Visitors/officials to worksite are to be provided with PPEs (hard hats and safety boots & 

safety jackets) 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 

 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, 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  
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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) 

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  

 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   

 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 

 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 

 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   



 

Page | 143  
 

Table 8.3: Environmental Management Plan (EMP) for Package 2 of REN/UG Cable Project, Visakhapatnam 

(This shall be read and operated in conjunction with EIA Report and the budgetary cost provisions made for EMP implementation by Contractor under 
supervision of PIU-EHS)   

Sl. 
No. 

Project 
Stage/Activity  Environmental Management Measures 

Responsibility 

Planning and 
Execution 

Supervision/Mo
nitoring 

 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 

 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    

 Contractor shall only deploy well-maintained and less than 5-year old vehicles for 

transportation of construction materials, cable coils etc, to ensure reduced noise levels and 

vehicular emissions.   

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  

15  

Strom Water 

Drainage 

Management at 

Operational 

areas 

 EPC Contractor shall ensure that no construction materials like earth, stone, or are 

disposed off in a manner that can block the flow of drainage in and around the operational 

areas. 

 All road side drain chutes on either side of the barricaded operational area (longitudinally) 

shall be checked and cleared for any blockages, so as to ensure free flow of storm water 

and prevent stagnation of water near or after the barricaded operational area and 

inconvenience thereof to vehicular as well as pedestrian traffic.  

EPC –EHS  

PIU-EHS  and 

Independent 3rd 

Party agency 

appointed by 

PIU and  PIU- 

Site In charge 

(at Package 

level) 

16  

Potential water 

pollution from 

use of fuel, 

lubricants, and 

their 

storage/handling 

areas at material 

 EPC Contractor shall take pre-cautionary measures to ensure that no water pollution occurs 

through surface runoff from construction vehicle parking areas, fuel/lubricants storage sites, 

vehicle, and machinery/equipment maintenance sites. 

 EPC Contractor shall ensure that all vehicle/machinery and equipment operation, 

maintenance and refuelling shall be carried out in such a manner that spillage of fuel and 

lubricants do not contaminate soil and groundwater. 

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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stock yards  Areas used for handling of fuel and lubricants, wherever applicable shall be lined with 

impermeable material to prevent groundwater and soil contamination in the event of 

accidental spills.   

guidance of 

Team Leader, 

PIU-EHS  

17  

Potential 

increase of dust 

level at work 

sites 

 EPC Contractor shall take every precaution to reduce the level of dust from operational 

areas thorough regular sprinkling water through water tankers fitted with pressurized fine 

spray system and stationed at all operational areas. 

 The frequency of water sprinkling shall be determined based on site-specific requirements 

to contain dust generated from cable laying activities.  

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS   

18  

Construction 

debris and 

waste disposal 

 All construction waste materials shall be disposed of at locations approved by GVMC 

located at Kapulauppada, Tangudubbipalli/Giddijala, between 25-40 km north of 

Visakhapatnam  

 All vehicles carrying such waste materials for disposal shall be covered with net cloth and 

wetted prior to dispatch to avoid enroute spillages on roads, causing inconvenience and 

visual impacts to local population. Alternatively, tarpaulins can be used. In such cases, top 

surface of loaded materials is to be wetted and then covered with tarpaulins. All tipper 

trucks shall be loaded only to their designated capacities and no over loading shall be 

allowed 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  
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19  

Clean-up 

operations, 

restoration and 

rehabilitation 

 EPC Contractor shall undertake site clean-up of operations as approved by PIUI-EHS. 

 The clean-up operations by EPC Contractor prior to demobilization and shall include 

removal of construction debris, unused/waste materials, etc. and disposal of same at 

approved locations by GVMC/PIU-EHS 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  

20  

Environmental 

monitoring at 

construction 

sites 

 Monthly monitoring of ambient air quality, noise level, at selected sampling locations across 

package area representing different categories like residential, commercial, sensitive areas 

along cable routes, work camp sites and during different stages of of cable laying operations 

shall be undertaken through an external laboratory approved by APPCB. 

 This item shall be operated by PIU-EHS. The EPC-EHS shall only provide required 

assistance at site and facilitate monitoring activities and further take any corrective measures 

required to main ambient air and noise levels at operational areas, if any required as may be 

determined by PIU-EHS   

Field d Level 

Officers of PIU-EHS 

and Independent 

3rd Party APPCB 

agency appointed 

by PIU 

Environmental 
Officer and 

Safety Officer 
and field level 

PIU-EHS 
officers under 

the overall 
guidance of 

Team Leader, 
PIU-EHS  

21  
Community 

participation 

 Communication channel will be kept open with local people around and along operational 

areas to ensure that cable laying activities are not causing undue inconvenience to the local 

people. 

 All grievance(s) 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 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 
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PIU-EHS  

22  

Implementation 

of Grievance 

Redress  

Mechanism 

(GRM) 

 PIU-EHS in coordination with EPC Contractor shall set-up a GRM as given in EIA report as 

soon as contract is awarded and mobilization of contractor.   

 PIU-EHS and EPC–EHS shall inform the affected persons (APs) on the grievance redress 

procedure, who to contact and when, where and how to file a grievance, time likely to be 

taken for redress of minor and major grievances, etc. The number of grievances recorded 

and resolved and the outcomes will be disclosed in the PIU office and also included in the 

periodic progress reports of EMP implementation monitoring and audit reports submitted to 

PMU for review. 

 Package-level GRM shall receive any complaints/grievances (either orally or in documented 

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. 

Field level PIU-EHS 

officers in 

coordination with 

EPC-EHS   

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  

REN/UG CABLE PROJECT OPERATION PHASE – PACKAGE 2 AREA 

23  

Shifting of 

existing 

overhead utilities 

and handling of 

transformer oil  

 Once the REN/UG cable project is commissioned, the existing overhead electrical 

distribution infrastructure shall be dismantled 

 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 

 All disposable equipment as determined by PIU shall be stacked in approved locations in 

the manner as decided by PIU 

 Contractor shall ensure public safety as well as safety of work force during the dismantling 

of the existing overhead electrical distribution infrastructure as well as its transport to 

approved locations 

 Trained and experienced work force shall be deployed for dismantling OH infrastructure. 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  
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The work force shall be provided with all required safety gears for working at height and 

other PPEs like safety boots, reflective jackets, hard hats, among others 

 After dismantling 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 

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.   

 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 

shall be covered    

 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. 

24  

Cable Faults 

during Operation 

Stage 

 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 

 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, and latest 

amendments thereof. 

 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 

EPC-EHS   

and  

and field level PIU-

EHS officers  

 

Environmental 

Officer and 

Safety Officer 

and field level 

PIU-EHS 

officers under 

the overall 

guidance of 

Team Leader, 

PIU-EHS  
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Table 8.3: Environmental Management Plan (EMP) for Package 2 of REN/UG Cable Project, Visakhapatnam 

(This shall be read and operated in conjunction with EIA Report and the budgetary cost provisions made for EMP implementation by Contractor under 
supervision of PIU-EHS)   

Sl. 
No. 

Project 
Stage/Activity  Environmental Management Measures 

Responsibility 

Planning and 
Execution 

Supervision/Mo
nitoring 

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 cement 

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 

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 2 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   

 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  

 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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Figure 9.1: Institutional Arrangement for Implementation & Supervision of EMP & RAP
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 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  

9.3.2. 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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 Ensure dust control measures are being followed as per requirement and no undue 

dust levels prevail/or seen at operational areas 

 Ensure workforce are provided with all required/appropriate PPEs and same is being 

used while at work 

 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 

 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 

 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. Qualification 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 Contractor: 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.   
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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 
Responsibility 

Monitoring 
responsibility 

1 

Operational Area – 

Commencement 

Report  

At every instance 

 

PIU-EHS officers 

under guidance of 

Team Leader - 

Environmental & 

Social Specialist 

 Team Leader – 

Environmental & 

Social Specialist  

 

2 

    Daily Progress 

Report  

Daily by close of 

Working Hours-6 PM 
PIU-EHS officers  

Team Leader 

(Environmental & 

Social Specialist) 

under the 

assistance of PIU-

EHS officers  

 

 

3 

Weekly Progress 

Report 

Weekly, by end of Week 

- Saturday 6PM 

PIU-EHS officers 

under guidance of 

Team Leader - 

Environmental & 

Social Specialist   

Team Leader 

(Environmental & 

Social Specialist) 

under the 

assistance of PIU-

EHS officers  

4 
   Operational Area – 

Closing Report   
At every instance 

PIU-EHS officers 

under guidance of 

Team Leader - 

Environmental & 

Social Specialist   

Team Leader – 

Environmental & 

Social Specialist 

under the 

assistance of PIU-

EHS officers 

 

 

5 

    Monthly Progress 

Report  

Monthly, by last working 

day of the month 

Team Leader - 

Environmental & 

Social Specialist 

under the assistance 

of PIU-EHS officers  

Team Leader – 

Environmental & 

Social Specialist 

 

 

6 

    Quarterly Progress 

Report   

Quarterly, by last 

working day of month, 

every Quarter 

 

Team Leader - 

Environmental & 

Social Specialist 

under the assistance 

of PIU-EHS officers  

Team Leader – 

Environmental & 

Social Specialist 

 

 

Annual Consolidated 

Report  

Annual, by last working 

day every year or every 

Team Leader - 

Environmental & 

Team Leader – 

Environmental & 
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7 3
rd

 quarter as required Social Specialist 

under the assistance 

of PIU-EHS officers  

Social Specialist 

 

 

8 

 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 

9 

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 PM10, PM2.5, SO2, 

NO2, 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:  

1. 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.  

2. 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 Illustrative 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) 

Sl No Checklist Items prior to Operational Area Commencement 
Provided 

Remarks/Notes 
Yes No 

1 
Site cleanup and removal of all waste materials/debris lying within the 2.5 

metre wide operational area 
   

2 
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) 

   

3 
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 

   

4 
Fabrication and Erection of MS barricades on both sides of the cable 

trench alignment as per design 
   

5 
Stacking of sand bags in polypropylene (used cement) bags, along inner 

side of both barricades, to prevent seepage /water logging of cable 

trenches  

   

6 
Provision of LED strip lighting to MS barricades as a safety measure 

during night hours (on road side only) 
   

7 
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 

   

8 
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   

   

9 
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 Illustrative 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) 

Sl 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    Illustrative 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) 

Sl 
No Checklist Items prior to Operational Area Closing Report 

Provided 
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 
   

2 
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. 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 

2. 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.  

3. 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 

4. 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.   

5. All construction and earth moving equipment deployed shall be less than 5 years, well 

maintained and good working condition at all times 

6. 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   

7. 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    

8. 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)  

9. 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   

10. Provision of on-site crew at all operational areas, comprising mason, plumber, 

carpenter/sheet metal fabricator with all resources to repair any damaged underground 



 

Page | 160  
 

utilities with least down time in close coordination with social officer and concerned 

building owner/occupant 

11. 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  

12. 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 

13. 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 

14. Orientation of workforce to keep safe distances from moving equipments and all such 

areas shall be access regulated only for authorized workforce 

15. 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  

16. 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.  

17. Deployment of Traffic wardens at or near road intersections(junctions) to ensure smooth 

movement of traffic alongside of barricaded area  

18. Provision of onsite sanitation facility through deployment of well-maintained mobile toilet 

and mobile drinking water kiosk and ensure it is used by workforce  

19. 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; 

 Inadequate/inappropriate arrangements for access to occupants of buildings across 

barricaded area  

 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  

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

project operations    

 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 



ANNEXURE 1 

Test Reports of Ambient Air Quality & Noise 

Monitoring by Bhagavathi Ana Labs & Teamlabs
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{ÉªÉÉÇ´É®hÉ +ÉÉè® ´ÉxÉ àÉÆjÉÉãÉªÉ 
+ÉÉÊvÉºÉÚSÉxÉÉ 

xÉ<Ç ÉÊnããÉÉÒ, 3 tuojh] 2014            
BÉEÉ.+ÉÉ. 21 (+É).—BÉEäxpÉÒªÉ ºÉ®BÉEÉ®, {ÉªÉÉÇ´É®hÉ (ºÉÆ®FÉhÉ) ÉÊxÉªÉàÉ, 1986 BÉEä ÉÊxÉªÉàÉ 10 BÉEä ºÉÉlÉ {ÉÉÊ~iÉ {ÉªÉÉÇ´É®hÉ (ºÉÆ®FÉhÉ)  

+ÉÉÊvÉÉÊxÉªÉàÉ, 1986 (1986 BÉEÉ 29) BÉEÉÒ vÉÉ®É 12 +ÉÉè® vÉÉ®É 13 BÉEÉÒ ={ÉvÉÉ®É (1) BÉEä JÉÆb (JÉ) uÉ®É |ÉnkÉ ¶ÉÉÎBÉDiÉªÉÉå BÉEÉ |ÉªÉÉäMÉ BÉE®iÉä 
cÖA, {ÉªÉÉÇ´É®hÉ +ÉÉè® ´ÉxÉ àÉÆjÉÉãÉªÉ, £ÉÉ®iÉ ºÉ®BÉEÉ® BÉEÉÒ +ÉÉÊvÉºÉÚSÉxÉÉ ºÉÆJªÉÉÆBÉE BÉEÉ. +ÉÉ. 1174(+É) iÉÉ®ÉÒJÉ  
18 VÉÖãÉÉ<Ç, 2007 BÉEÉ +ÉÉè® ºÉÆ¶ÉÉävÉxÉ BÉE®iÉÉÒ cè, +ÉlÉÉÇiÉÂ :—  
=BÉDiÉ +ÉÉÊvÉºÉÚSÉxÉÉ ºÉä ºÉÆãÉMxÉ ºÉÚSÉÉÒ àÉå, — 
(BÉE) µÉEàÉ ºÉÆJªÉÉÆBÉE 3, ºÉÆJªÉÉÆBÉE 46, ºÉÆJªÉÉÆBÉE 55, ºÉÆJªÉÉÆBÉE 57, ºÉÆJªÉÉÆBÉE 58, ºÉÆJªÉÉÆBÉE 61, ºÉÆJªÉÉÆBÉE 65, ºÉÆJªÉÉÆBÉE 68 +ÉÉè® 
ºÉÆJªÉÉÆBÉE 69 +ÉÉè® =ºÉºÉä ºÉÆ¤ÉÆÉÊvÉiÉ |ÉÉÊ´ÉÉÎ−]ªÉÉå BÉEä ºlÉÉxÉ {É® ÉÊxÉàxÉÉÊãÉÉÊJÉiÉ ºÉÆJªÉÉÆBÉE +ÉÉè® |ÉÉÊ´ÉÉÎ−]ªÉÉÆ ®JÉÉÒ VÉÉAÆMÉÉÒ, +ÉlÉÉÇiÉÂ :—  

 

(1) (2) (3) (4) 

  “3 àÉèºÉºÉÇ £ÉMÉ´ÉiÉÉÒ +ÉxxÉÉ ãÉè¤ºÉ |ÉÉ0 ÉÊãÉ0, 

®ÉÊVÉº]ÅÉÒBÉßEiÉ BÉEÉªÉÉÇãÉªÉ +ÉÉè® BÉEäxpÉÒªÉ |ÉªÉÉäMÉ¶ÉÉãÉÉ, {ãÉÉ] 

ºÉÆ0 7-2 ºÉÉÒ7 +ÉÉè® 8, AOÉÉäàÉäBÉE +ÉÉètÉÉäÉÊMÉBÉE Aº]ä] 

ºÉÆiÉxÉMÉ®, cèn®É¤ÉÉn-500018 (+ÉÉÆwÉ |Énä¶É) 

(1) gÉÉÒ £ÉMÉ´ÉiÉÉÒ cÉÊ® ¤ÉÉ¤ÉÚ 

(2) gÉÉÒ A.´ÉÉÒ.cxÉÖàÉÆiÉÉ ®É´É 

(3) gÉÉÒ ´ÉÉÒ.®ÉPÉ´ÉÉSÉÉªÉÇãÉÚ 

3.01.2014  

ºÉä  

2.01.2019 

46 àÉèºÉºÉÇ BÉEÉäºÉàÉÉä BÉEÉåÉÊ¶ÉªÉºÉ ÉÊ®ºÉSÉÇ ãÉè¤ÉÉä®]ÅÉÒ “ºÉ´Éæ 

cÉ=ºÉ” # 121, 2nd  µÉEÉìºÉ, xÉäcâó BÉEÉãÉÉäxÉÉÒ, ¤ÉèãÉÉ®ÉÒ-

583103 (BÉExÉÉÇ]BÉE)  

(1) gÉÉÒ VÉÉÒ.vÉÉ´ÉãÉä¶´É® 

(2) gÉÉÒàÉiÉÉÒ ´ÉÉÒ.º´ÉhÉÇãÉiÉÉ 

(3) gÉÉÒ BÉEä.ºÉÉäàÉ¶ÉäJÉ® ®É´É 

3.01.2014  

ºÉä 

 2.01.2019 

55 àÉèºÉºÉÇ +ÉxÉÉBÉEÉìxÉ ãÉè¤ÉÉä®]ÅÉÒWÉ |ÉÉ0ÉÊãÉ0, 

A{ÉE{ÉÉÒ-34, 35 {ÉÚEb {ÉÉBÉEÇ, 5 º]É® +ÉÉätÉÉèÉÊMÉBÉE Aº]ä], 

¤ÉÖ]ÉÒ¤ÉÉä®ÉÒ, xÉÉMÉ{ÉÖ®-441122 (àÉcÉ®É−]Å)  

(1) bÉ. (ºÉÖgÉÉÒ) ºÉÖMÉÆvÉÉ bÉÒ.MÉ´Éæ 

(2) ºÉÖgÉÉÒ BÉEÉÊ´ÉiÉÉ ºÉäMÉÉÆ´ÉBÉE® 

(3) gÉÉÒ BÉEä.´ÉåBÉE]ä¶´É® ®É´É 

3.01.2014  

ºÉä 

 2.01.2019 
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57 àÉèºÉºÉÇ ®ÉàÉBÉEÉÒ AxÉ´ÉÉ<Ç®Éä <ÆVÉÉÒÉÊxÉªÉºÉÇ ÉÊãÉ. cèn®É¤ÉÉn 

´Éäº] àÉèxÉäVÉàÉå] |ÉÉäVÉBÉD], ºÉ´Éæ xÉÆ. 684/1, bÆbÉÒMÉãÉ 

(´ÉÉÒ) BÉÖEiÉÖ¤ÉããÉÉ{ÉÖ® (AàÉ) ®ÆMÉÉ®ÉÒbÉÒ ÉÊVÉãÉÉ-®ÉàÉBÉEÉÒ- 

500 043 (+ÉÉÆwÉ |Énä¶É) 

(1) gÉÉÒ ´ÉÉÒ.ÉÊ´ÉVÉªÉ BÉÖEàÉÉ® 

(2) gÉÉÒ àÉnxÉ BÉÖEàÉÉ® bÉÒ.ÉÊiÉ´ÉÉ®ÉÒ 

(3) gÉÉÒ BÉEä.´ÉåBÉE]ä¶´É® ®É´É 

3.01.2014  

ºÉä 

 2.01.2019 

58 àÉèºÉºÉÇ <Æ]®xÉä¶ÉxÉãÉ ]äÉÏº]MÉ ºÉå]®  

{ãÉÉì] xÉÆ0 86, <ÆbºÉ]ÅÉÒªÉãÉ AÉÊ®ªÉÉ {ÉEäºÉ-1, {ÉÆSÉBÉÖEãÉÉ-

134109 (cÉÊ®ªÉÉhÉÉ) 

(1) bÉ. |ÉBÉEÉ¶É BÉEÉè® 

(2) gÉÉÒ |ÉäàÉ BÉÖEàÉÉ® 

(3) ºÉÖgÉÉÒ {ÉÚxÉàÉ ¶ÉàÉÉÇ 

3.01.2014  

ºÉä 

 2.01.2019 

61 àÉèºÉºÉÇ Ç ÉÊàÉjÉÉ AºÉ.BÉEä. |ÉÉ<´Éä] ÉÊãÉ. (¤ÉäcÉãÉÉ ãÉè¤ÉÉä®]ÅÉÒ) 

620, bÉªÉàÉÆb cÉ¤ÉÇ® ®Éäb ¤ÉäcÉãÉÉ <Æbº]ÅÉÒªÉãÉ Aº]ä], 

]ÚãÉ °ôàÉ xÉÆ. 2/3/, 2/4 +ÉÉè® 2/5, BÉEÉäãÉBÉEÉiÉÉ-

700034 ({ÉÉÎ¶SÉàÉÉÒ ¤ÉÆMÉÉãÉ) 

(1) gÉÉÒ ºÉÖnÉÒ{É àÉÖJÉÖ]ÉÒ 

(2) ºÉÖgÉÉÒ ºÉÖiÉÉ{ÉÉ £ÉÉäÉÊàÉBÉE 

(3) ºÉÖgÉÉÒ àÉÉèºÉàÉÉÒ ºÉäxÉMÉÖ{iÉÉ 

3.01.2014  

ºÉä 

 2.01.2019 

65 àÉèºÉºÉÇÇ AxÉ´ÉÉ<®ÉäÉÊbWÉÉ<xÉ <ÇBÉEÉä ãÉè¤ºÉ  

<BÉEÉä ]É´É®, VÉÉxÉlÉÉ VÉÆBÉD¶ÉxÉ, 

{ÉãÉÉ®ÉÒ´ÉÉäkÉàÉ, BÉEÉäSSÉÉÒ-682025 BÉEä®ãÉ  

(1) gÉÉÒ BÉEä.AãÉ.AÆ]xÉÉÒ 

(2) ºÉÖgÉÉÒ ºÉÖWÉxÉ +É¥ÉÉcàÉ 

(3) ºÉÖgÉÉÒ ÉÊºÉàÉÉÒ BÉEä.BÉEä. 

3.01.2014  

ºÉä 

 2.01.2019 

68 àÉèºÉºÉÇ ºÉÉÆ<ÇÉÊ]ÉÊ{ÉEBÉE ÉÊ®ºÉSÉÇ ãÉè¤ÉÉä®]ÅÉÒWÉ “¶ªÉÉàÉãÉÉÒ 

+É{ÉÉ]ÇàÉå]” 90, ãÉäBÉE <Çº] 4th
  ®Éäb ºÉÆiÉÉä−É{ÉÖ®, 

BÉEÉäãÉBÉEÉiÉÉ-700075 (´Éäº] ¤ÉÆMÉÉãÉ) 

(1) bÉ. VÉÉä<®àÉÉäªÉ àÉVÉÖàÉnÉ® 

(2) gÉÉÒ BÉEãªÉÉhÉ PÉÉä−É 

(3) ºÉÖgÉÉÒ {ÉÖ¤ÉÉÇ JÉÖJÉVÉÉÔ 

3.01.2014  

ºÉä 

 2.01.2019 

69 àÉèºÉºÉÇ ºÉÉbäBÉE® AxÉ´ÉÉ<®Éä <ÆÉÊVÉxÉÉÒªÉºÉÇ |ÉÉ.ÉÊãÉ., ¤ÉÉÒ-

306/307, {ãÉÉ] xÉÆ. 61, {É]äãÉ Aº]ä], ®ä<ºÉ àÉMÉÉäºÉ, 

´Éä®äàÉ, +ÉÉã]Éä, +ÉÉäãb ¤ÉäÉÊ]àÉ ®Éäb, ¤ÉbæWÉ, 

{ÉÉä®´ÉÉäÉÊ®àÉ,{ÉhÉVÉÉÒ-403101 (MÉÉä´ÉÉ) 

(1) gÉÉÒ ÉÊ´É¶ÉÉãÉ ¤ÉÉºÉÉ´ÉxxÉÉÒ ºÉxxÉÉBÉEÉÒ 

(2) gÉÉÒ ÉÊ´ÉxÉÉªÉBÉE MÉÆMÉÉ®ÉàÉ BÉÖEbBÉE® 

(3) gÉÉÒ º´ÉÉÉÊiÉ ´Éè£É´É àÉÉä®ä 

3.01.2014  

ºÉä 

 2.01.2019”; 

  

(JÉ) µÉEàÉ ºÉÆJªÉÉÆBÉE 113 +ÉÉè® =ºÉºÉä ºÉÆ¤ÉÆÉÊvÉiÉ |ÉÉÊ´ÉÉÎ−]ªÉÉå BÉEä {É¶SÉÉiÉÂÂ, ÉÊxÉàxÉÉÊãÉÉÊJÉiÉ µÉEàÉ ºÉÆJªÉÉÆBÉE +ÉÉè® |ÉÉÊ´ÉÉÎ−]ªÉÉÆ +ÉÆiÉ&ºlÉÉÉÊ{ÉiÉ BÉEÉÒ 

VÉÉAMÉÉÒ, +ÉlÉÉÇiÉÂ  :-- 

(1) (2) (3) (4) 

 “114 àÉèºÉºÉÇ <BÉEÉäàÉäxÉ ãÉè¤ÉÉä®]ÅÉÒWÉ |ÉÉ.ÉÊãÉ., {ÉDãÉè] 

xÉÆ0 8, 2nd {ÉDãÉÉä®, +ÉÉÉÊ®{ÉE SÉé¤É®-v, 

ºÉèBÉD]®- H, +ÉÉÊãÉMÉÆVÉ, ãÉJÉxÉ>ó-226024 

(=kÉ® |Énä¶É)  

(1) ºÉÖgÉÉÒ ®ÉÒxÉÉ ÉÊjÉ{ÉÉ~ÉÒ 

(2) bÉ0 +ÉÉäàÉ |ÉBÉEÉ¶É ¶ÉÖBÉDãÉÉ 

(3) gÉÉÒ |É´ÉÉÒhÉ BÉÖEàÉÉ® nÖ¤Éä 

3.01.2014  

ºÉä 

 2.01.2019 

115 àÉèºÉºÉÇ ]ÉÒàÉ ãÉè¤ºÉ AÆb BÉEÆºÉãÉ]å]ºÉÂ  

¤ÉÉÒ-115 iÉlÉÉ 509, +ÉhhÉÉ{ÉÚhÉÇ ¤ãÉÉBÉE 

+ÉÉÉÊniªÉ AxBÉEãÉä´É, +ÉàÉÉÒ®{Éä]  

cèn®É¤ÉÉn-500038 +ÉÉÆwÉ |Énä¶É 

(1) gÉÉÒ +ÉÆ¤ÉÉ´ÉiÉÉÒ ®ÉÊ´É {É´ÉxÉ BÉÖEàÉÉ®  

(2) gÉÉÒ AºÉ.®àÉä¶É 

(3) gÉÉÒ ]ÉÒ.®ÉÊ´É ÉÊBÉE®xÉ 

3.01.2014  

ºÉä 

 2.01.2019 

116 àÉèºÉºÉÇ ]ÉÒªÉÚ´ÉÉÒ AºÉªÉÚbÉÒ ºÉÉ=lÉ AÉÊ¶ÉªÉÉ 

|ÉÉ0 ÉÊãÉ0, ºÉÉÒ-153/1, +ÉÉäJÉãÉÉ 

+ÉÉätÉÉèÉÊMÉBÉE Aº]ä], {ÉEäºÉ-1,  

xÉ<Ç ÉÊnããÉÉÒ-110020  

(1) gÉÉÒ |ÉàÉÉän BÉÖEàÉÉ® 

(2) gÉÉÒ +ÉVÉªÉ BÉÖEàÉÉ® |ÉàÉÉÉÊhÉBÉE 

(3)  gÉÉÒ ÉÊ´ÉVÉªÉÉxÉÆn 

3.01.2014 

ºÉä 

 2.01.2019”; 

 

[{ÉEÉ.ºÉÆ. BÉDªÉÚ-15018/23/2013-ºÉÉÒ{ÉÉÒb¤ãªÉÚ]  
 bÉ. ®ÉÉÊ¶Én cºÉxÉ, ºÉãÉÉcBÉEÉ® 
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ÉÊ]{{ÉhÉ : àÉÚãÉ +ÉÉÊvÉºÉÚSÉxÉÉ £ÉÉ®iÉ BÉEä ®ÉVÉ{ÉjÉ, +ÉºÉÉvÉÉ®hÉ, àÉå ºÉÆJªÉÉÆBÉE. BÉEÉ.+ÉÉ. 1174(+É), iÉÉ®ÉÒJÉ 18 VÉÖãÉÉ<Ç, 2007 uÉ®É |ÉBÉEÉÉÊ¶ÉiÉ BÉEÉÒ 

MÉ<Ç lÉÉÒ +ÉÉè® iÉi{É¶SÉÉiÉÂÂ +ÉÉÊvÉºÉÚSÉxÉÉ ºÉÆ0 BÉEÉ.+ÉÉ. 1539(+É), iÉÉ®ÉÒJÉ 13 ÉÊºÉiÉÆ¤É®, 2007, BÉEÉ.+ÉÉ. 1811(+É), iÉÉ®ÉÒJÉ 24 +ÉBÉDiÉÚ¤É®, 2007, 

BÉEÉ.+ÉÉ. 55(+É), iÉÉ®ÉÒJÉ 9 VÉxÉ´É®ÉÒ, 2008, BÉEÉ.+ÉÉ. 428(+É), iÉÉ®ÉÒJÉ 4 àÉÉSÉÇ, 2008, BÉEÉ.+ÉÉ. 865(+É), iÉÉ®ÉÒJÉ 11 +É|ÉèãÉ, 2008, 
BÉEÉ.+ÉÉ. 1894(+É), iÉÉ®ÉÒJÉ 31 VÉÖãÉÉ<Ç, 2008, BÉEÉ.+ÉÉ. 2728(+É), iÉÉ®ÉÒJÉ 25 xÉ´ÉÆ¤É®, 2008, BÉEÉ.+ÉÉ. 1356(+É), iÉÉ®ÉÒJÉ 27 àÉ<Ç, 

2009, BÉEÉ.+ÉÉ.1802(+É)  iÉÉ®ÉÒJÉ 22 VÉÖãÉÉ<Ç, 2009, BÉEÉ.+ÉÉ.2399(+É) iÉÉ®ÉÒJÉ 18 ÉÊºÉiÉÆ¤É®, 2009, BÉEÉ.+ÉÉ. 3122(+É), iÉÉ®ÉÒJÉ  

7 ÉÊnºÉÆ¤É®, 2009, BÉEÉ.+ÉÉ. 3123(+É), iÉÉ®ÉÒJÉ 7 ÉÊnºÉÆ¤É®, 2009, BÉEÉ.+ÉÉ. 142(+É), iÉÉ®ÉÒJÉ 21 VÉxÉ´É®ÉÒ, 2010, BÉEÉ.+ÉÉ. 619(+É), 

iÉÉ®ÉÒJÉ 19 àÉÉSÉÇ, 2010, BÉEÉ.+ÉÉ. 1662(+É), iÉÉ®ÉÒJÉ 13 VÉÖãÉÉ<Ç, 2010, BÉEÉ.+ÉÉ. 2390(+É), iÉÉ®ÉÒJÉ 30 ÉÊºÉiÉÆ¤É®, 2010, BÉEÉ.+ÉÉ. 

2904(+É), iÉÉ®ÉÒJÉ 8 ÉÊnºÉÆ¤É®, 2010, BÉEÉ.+ÉÉ. 181(+É), iÉÉ®ÉÒJÉ 28 VÉxÉ´É®ÉÒ, 2011, BÉEÉ.+ÉÉ. 692(+É), iÉÉ®ÉÒJÉ 5 +É|ÉèãÉ, 2011, 

BÉEÉ.+ÉÉ. 1537(+É), iÉÉ®ÉÒJÉ 6 VÉÖãÉÉ<Ç, 2011, BÉEÉ.+ÉÉ. 1754(+É), iÉÉ®ÉÒJÉ 28 VÉÖãÉÉ<Ç, 2011, BÉEÉ.+ÉÉ. 2609(+É), iÉÉ®ÉÒJÉ 22 xÉ´ÉÆ¤É®, 

2011, BÉEÉ.+ÉÉ. 264(+É), iÉÉ®ÉÒJÉ 13 {ÉE®´É®ÉÒ, 2012, BÉEÉ.+ÉÉ. 1150(+É), iÉÉ®ÉÒJÉ 22 àÉ<Ç, 2012, BÉEÉ.+ÉÉ. 2039(+É), iÉÉ®ÉÒJÉ 5 

ÉÊºÉiÉÆ¤É®, 2012, BÉEÉ.+ÉÉ. 2802(+É), iÉÉ®ÉÒJÉ 27 xÉ´ÉÆ¤É®, 2012 +ÉÉè® BÉEÉ.+ÉÉ. 2850(+É), iÉÉ®ÉÒJÉ 7 ÉËnºÉ¤É®, 2012 iÉlÉÉ BÉEÉ.+ÉÉ. 

592(+É), iÉÉ®ÉÒJÉ 8 àÉÉSÉÇ, 2013, BÉEÉ.+ÉÉ. 945(+É), iÉÉ®ÉÒJÉ 8 +É|ÉèãÉ, 2013, BÉEÉ.+ÉÉ.2287(+É), iÉÉ®ÉÒJÉ 27 VÉÖãÉÉ<Ç, 2013, 

BÉEÉ.+ÉÉ.2288(+É), iÉÉ®ÉÒJÉ 27 VÉÖãÉÉ<Ç, 2013, +ÉÉè® BÉEÉ.+ÉÉ.3489(+É), iÉÉ®ÉÒJÉ 26 xÉ´ÉÆ¤É®, 2013, uÉ®É =ºÉBÉEÉ ºÉÆ¶ÉÉävÉxÉ ÉÊBÉEªÉÉ MÉªÉÉ lÉÉ * 

 

MINISTRY OF ENVIRONMENT AND FORESTS 

NOTIFICATION 

New Delhi, the 3rd January, 2014 

S.O. 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)                (4) 

"3 M/s  Bhagavati Ana Labs Pvt. Ltd., 

Regd. Office and Central Laboratory 

Plot No. 7-2-C7 & 8/4, Industrial  

Estate Near Agromech Industries 

Santhnagar, Hyderabad - 500018 

(Andhra Pradesh)  

(1) Mr. Bhagavathi Hari Babu   

(2)  Mr. A.V. Hanumantha  

      Rao      

(3)  Mr. V. Raghavacharyulu     

       

        3.01.2014 

             to        

        2.01. 2019 

 

46 M/s Cosmo Conscious Research Laboratory" 

SURVEY HOUSE" # 121, 2nd Cross, Nehru 

Colony, Bellary - 583103 (Karnataka)  

(1)  Mr. G. Dhavaleshwar 

(2)  Smt. V. Swarnalatha     

(3)  Mr. K. Somasekhar Rao 

       

        3.01.2014 

             to        

        2.01. 2019 

55 M/s Anacon Laboratories Pvt. Ltd., FP-34, 35 

Food Park, 5 Star Industrial Estate, Butibori,  

Nagpur - 441122 (Maharashtra)  

(1)  Dr. (Ms.) Sugandha D.  

      Garway 

(2)  Ms. Kavita Saygaonkar     

(3)  Mr. Yogesh Dhoke   

       

        3.01.2014 

             to        

        2.01.2019 

57 M/s. Ramky Enviro Engineers Ltd. Hyderabad 

Waste Management Project, Survey No.684/1, 

Dundigal (V), Qutabullapur (M) Rangareedy 

District – 500 043 (Andhra Pradesh)  

(1)  Mr.V. Vijay Kumar 

(2)  Mr.Madan Kumar  D. Tiwari      

(3)  Mr. K. Venkateswara  Rao 

       

        3.01.2014 

             to        

        2.01.2019”; 

58 M/s. International Testing Centre, Plot No. 86, 

Industrial Area Phase-1, Panchkula-134109 

(Haryana) 

(1)  Dr. Prakash kaur  

(2)  Mr. Prem Kumar     

(3)  Ms. Poonam Sharma  

       

        3.01.2014 

             to        

        2.01.2019 

61 M/s Mitra S.K. Private Ltd.,  (Behala 

Laboratory) , 620, Diamond Harbour Road,  

(1)  Mr. Sudip Mukhuty 

(2)  Ms. Sutapa Bhowmik       

       

        3.01.2014 
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Behala Industrial Estate, Tool Room No. 2/3, 

2/4 & 2/5, Kolkata – 700034  

(West Bengal)  

(3)  Ms. Mousumi Sengupta                to        

        2.01. 2019 

 

65 M/s Envirodesigns Eco Labs 

Eco Tower, Janatha Jn. Palarivattom, Kochi – 

682025 Kerala  

(1)  Mr. K.L. Antony 

(2)  Ms. Susan Abraham       

(3)  Ms. Simi K.K.   

              3.01.2014 

             to        

        2.01. 2019 

68 M/s  Scientific Research Laboratory 

"SHYAMALI  APARTMENT" 90, Lake East 

4th Road 'Santoshpur, Kolkata - 700075  

(West Bengal)  

(1)  Dr. Jyotirmoy Majumdar 

(2)  Shri Kalyan Ghosh      

(3)  Ms. Purba Mukherjee   

       

        3.01.2014 

             to        

        2.01. 2019 

 

69 M/s Sadekar Enviro Engineers Pvt. Ltd., B-

306/307, Plot No.61, Patel Estate, Reis Magos, 

verem, Alto, Old Betim Road, Bardez, 

Porvorim, Panaji – 403101 (Goa)  

(1)  Mr. Vishal Basawanni  Sannakki  

(2)  Mr. Vinayak Gangaram  Kudkar        

(3)  Ms. Swati Vaibhav More   

       

        3.01.2014 

             to        

        2.01.2019 

 

 

(b) after serial number 113 and the entries relating thereto, the following serial numbers and entries shall be 

inserted, namely :— 

 

(1)                  (2)                      (3)        (4) 

“114 M/s  Ecomen Laboratories Pvt. Ltd., Flat No. 8, 

2nd Floor, Arif Chamber - V, Sector - H, Aliganj, 

Lucknow - 226024 (Uttar Pradesh)  

 

(1)  Ms. Reena Tripathi 

(2)  Dr. Om Prakash Shukla    

(3)  Mr.Praveen Kumar  Dubey 

        

         3.01.2014 

             to        

         2.01.2019 

115  M/s Team Labs and Consultants 

B-115 & 509, Annapurna Block 

Aditya Enclave, Ameerpet 

Hyderabad – 500038 Andhra Pradesh   

(1)  Mr. Ambati  Ravi  Pavankumar   

(2)  Mr. S. Ramesh       

(3)  Mr. T. Ravi Kiran      

       

        3.01.2014 

             to        

        2.01. 2019 

116 M/s TUV SUD South Asia Pvt. Ltd., C-153/1, 

Okhla Industrial Estate, Phase-1, New Delhi - 

110020 

(1)  Mr. Pramod Kumar  

(2)  Mr. Ajay Kumar Pramanik        

(3)  Mr. Vijayanand    

      3.01.2014 

             to        

        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.O.1811(E), dated the 24th October, 2007, S.O.55(E), dated 9th January, 2008, S.O.428(E), dated the 4th March, 2008, 

S.O.865(E) dated the 11th  April, 2008, S.O.1894(E), dated the 31st July, 2008,  S.O.2728(E) dated the 25th November, 

2008, S.O.1356(E), dated the 27th May, 2009, S.O.1802(E), dated the 22nd July, 2009, S.O.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.O.No.142(E), dated the 21st January, 2010, S.O.619(E), dated the 19th March, 2010, S.O.1662(E) dated the  

13rd July, 2010, S.O.2390(E), dated the 30th September, 2010,  S.O.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.O.1537(E), dated the 6th  July, 2011, 

S.O.1754(E), dated the 28th  July, 2011. S.O.2609 (E) dated the 22nd November, 2011,  S.O.264 (E), dated the  

13  February, 2012, S.O.1150(E), dated the 22nd  May, 2012,  S.O.2039(E), dated the 5th September, 2012, S.O. 2802(E) 

dated the 27th November, 2012, S.O. 2850(E), dated the 7th  December, 2012,  S.O. 592 (E), dated the 8th  March, 2013,  

S.O.945(E), dated the 8th  April, 2013,S.O.2287(E), dated the 27th July, 2013, S.O.2288(E), dated the 27th July, 2013 and 

S.O.3489(E) dated the 26th November, 2013. 
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ANNEXURE 2 

Methods for Recycling of Existing Asphalt Pavement 
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1 

Recycling of Existing Asphalt Pavement for Underground Cable 

Project in Visakhapatnam, Andhra Pradesh 

By 

Prof. Prithvi Singh Kandhal 

Background 

Due to the frequently recurring incidences of cyclones in the coastal city of 

Visakhapatnam, Andhra Pradesh, it has been decided to convert all overhead 

electrical distribution system into underground network. The Package 2 of this 

project involves about 150 km of city roads, which are paved with asphalt materials 

and the underground cables is to be laid under these asphalt roads. 

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 these 

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 × 1000 × thickness of asphalt (m) × width of trench (m) 

150 × 1000 × 0.250 × 1.2 = 45,000 cu m 

The amount of RAP in metric tons (MT) = 45,000 cu m × 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 

quantities 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. 

The preceding costs for Package 2 only are very high and significant especially 

because the bitumen binder is very expensive. 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 as a normal procedure in developed countries. The most recycled 

material in the US at the present time is asphalt based 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 

quality 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 carbide 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 methods: (a) hot 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.  

 

 
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).  

 

 

 
Figure 4. Foaming device for producing foamed bitumen 

 

 

Page 180



 5 

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. 

 

 

 
Figure 5. 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 Guidelines 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-Local-Governments-Federal-Highway-Administration-Publication-No-

FHWA-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 3 

Noise Level Contour Maps 
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Scenario 1: Noise Source – Excavator with Barrier height 2m 
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Scenario 1: Noise Source – Excavator with Barrier height 2.5m 
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Scenario 1: Noise Source – Excavator without Barrier 
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Scenario 2: Noise Source – Excavator plus Tipper Truck with Barrier height 2m 
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Scenario 2: Noise Source – Excavator plus Tipper Truck with Barrier height 2.5m 

Page 188



Scenario 2: Noise Source – Excavator plus Tipper Truck without Barrier 
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Scenario 3: Noise Source – Roller, Paver and Tipper Truck with Barrier height 2m 
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Scenario 3: Noise Source – Roller, Paver and Tipper Truck with Barrier height 2.5m 

Page 191



Scenario 3: Noise Source – Roller, Paver and Tipper Truck without Barrier 
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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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Scenario 4: Noise Source – Concrete Mixer without Barrier 

 

Page 195



ANNEXURE 4 

Details of Public Consultation along with list of 

Participants  
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Annexure -2 Public Consultation (PRIMARY STAKEHOLDERS) 

 
PUBLIC CONSULTATION AT SRI YERUKAMAMBA DEVASTHANAM TEMPLE, AKAYYAPALEM ROAD, INDOOR DONDAPARTY SS 
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Page 199



PUBLIC CONSULTATION AT KALABHARATI AUDITORIUM ROAD, RATHY MARKET, MADDILAPALEM SS 
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PUBLIC CONSULTATION AT DOBI COLONY, PANDURANGAPURAM SS 

SS  
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PUBLIC CONSULTATION AT RAJKA STEET, SREE RANGA PURAM, RK BEACH FEEDER 
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PUBLIC CONSULTATION AT RAMALAYAM VEEDHI, TSR COMPLEX FEEDER 
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PUBLIC CONSULTATION AT JAGDHABBA BACK SIDE VIDYUT SAKHA FEEDER 
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MULTI-STAKEHOLDER PUBLIC CONSULTATION AT VAISAKHI JALA UDYANAVANAM, SURYABAGH, VISAKHAPATNAM 
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