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1 DRAFT MASTER PLAN 2041

1.1 BACKGROUND

Visakhapatnam Metropolitan Region (VMR), comprising of 4,873 sq.km, refers to the ‘development area’ of
the Vishakhapatnam Metropolitan Region Development Authority (VMRDA) constituted under the provision
of section 4, APMR&UDA Act 2016. As stipulated in the section 5 — Functions of the authority — “Planning -
to prepare and revise the Perspective Plan [PP], Master Plan [MP], Infrastructure Development Plan [IDP] or
Area Development Plan or Zonal Development Plan duly carrying out surveys in order to achieve ecological
balance for sustainable development and for providing other facilities for liveable environment”, the
preparation of Master Plan for the horizon year 2041 has been initiated in the year 2016. The Master Plan
2041 has been prepared in conformity with the VMR Perspective Plan 2051 as stipulated in the section 11 of
APMR&UDA Act 2016. This document is the statutory draft Master Plan 2041 for VMR that has been
prepared with due regard to the provisions of section 11 of APMR&UDA Act 2016.

VMR has been one of the two Metropolitan regions of the Andhra Pradesh State. In addition to the two
Metropolitan regions, 14 Urban Development Authorities (UDAs) have been declared in the Andhra Pradesh
State (Figure 1-1).
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Figure 1-1: Development Authorities of Andhra Pradesh

1.2 PREPARATION OF MASTER PLAN

The detailed preparation of Master Plan 2041 highlighting the key stages, consultations, and outcomes have
been illustrated Figure 1-2. The Master Plan 2041 has considered the vision, policies, schemes, and
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programmes that government have been implementing in VMR to retain the position of Vishakhapatnam as
a global investment destination in the state of Andhra Pradesh. The notable infrastructure investments being
implemented include Visakhapatnam-Kakinada Petroleum, Chemicals and Petrochemicals Investment
Region (VK-PCPIR), Visakhapatnam Chennai Industrial Corridor (VCIC), Bhogapuram greenfield international
airport, SMART Cities Mission, AMRUT Mission, etc.,
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13 OBJECTIVES OF MASTER PLAN

The Master Plan 2041 for VMR, aims at sustainable development by evolving a vision and road map for
promoting future spatial development. The Master Plan will be a constitutional instrument as it conforms to
the provisions stated in the APMR&UDA Act 2016. The objectives of the Master Plan 2041 (Figure 1-3) are as
follows:

1. Review and integration of in-force Master Plan: This Master Plan reviewed and appraised the plans
within VMR.

2. Integration of existing and proposed development within VMR: Andhra Pradesh State’, global
destination for investments in the AP state, Smart City, AMRUT, Bhogapuram greenfield
international airport, VK-PCPIR, SDA Draft Master Plan, VCIC corridor and others. All these
projects/programmes will have an impact on development structure of VMR. The potential
implications of these projects have been assessed and integrated in this Master Plan.

3. A Road Map for promoting future growth: Prepare a Master Plan, in accordance with provisions of
APMR&UDA Act 2016, envisaging a compact land use plan, considering potential growth and
emerging development pressure. To provide a road map for promoting future growth in a planned
manner for the VMR.

4. Environmental Sustainability: VMR known for its natural resources need to be protected. Prepare a
sustainable Master Plan, avoiding potential implications on environmental resources including
coastal resources, water bodies, forest areas, bio-diversity areas, and agriculture areas.

5. Locational Plan: Through a realistic estimated demand, prepare a Master Plan, which suggests
appropriate locations for future employment areas, new growth centers, counter magnets, and
provide adequate land for developing infrastructure including public transportation system, water
supply system, waste water and solid waste management system and disposal areas, power supply,
institutional, social and recreational facilities.

6. Participatory and Consultative Plan: Prepare a Master Plan, by developing vision and goals from the
discussions with citizens and various stakeholders. It is a shift-over from traditional approach to
citizen focused and market-driven approach to build a livable city. Various modes of communication
are adopted to inform, engage, educate and envision the development of VMR for 2041.

7. Investment Plan and Resource Mobilization Strategies: Prepare a Master Plan, which identifies key
infrastructure projects, estimated investment, resource mobilization strategies and realistic
implementation plan. To facilitate VMRDA and GoAP, in resource mobilization and implementation
of short, medium and long-term projects translated from Master Plan.

8. Planning strategies on conservation zones and archaeological protection areas: To protect/
conserve and facelift various archaeological/ heritage and culturally significant areas.

9. Housing Strategies: to facilitate affordable housing, social housing in VMR modern concepts of
Mixed-Use spines, Growth Corridors, Transit Oriented Development, integration of land use and
transportation, urban renewal Urban Design Principles and others shall be adopted.
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Figure 1-3: Objectives of the Master Plan 2041
1.4 STRUCTURE OF THE REPORT

VOLUME 1 - Draft Master Plan - 2041: This volume presents the context of VMR in overall national, state
and district perspective to contextualise the development of the region. Its objective is to present the
existing situation of the region in terms of the physical, social, economic, and environmental parameters and
overall SWOT analysis. The volume also presents the vision, strategies, and stakeholder aspirations for the
region. It finalises the strategies adopted in terms of population, employment, landuse, transportation, and
environmental sustainability for the region. The strategies are further translated into spatial plans in the
form of Master Plan for horizon year 2041. The chapterisation is accordingly indicated below.

Chapter 1: Background

Chapter 2: Regional Setting

Chapter 3: Demography & Socio-Economic Characteristics
Chapter 4: Environmental Characteristics

Chapter 5: Review of Key Economic Sectors

Chapter 6: Existing Land Use, 2018

Chapter 7: Traffic & Transportation Sector Scenario
Chapter 8: Physical Infrastructure

Chapter 9: Housing and Real Estate Scenario

Chapter 10: Social Infrastructure Facilities
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Chapter 11: SWOT Analysis

Chapter 12: Vision 2041 and Development Strategies

Chapter 13: Economic Development Strategy & Product Mix

Chapter 14: Population and Employment Forecast

Chapter 15: Spatial Growth Scenario

Chapter 16: Transportation Sector Strategies & Plan

Chapter 17: Master Plan Development Strategy & Proposed Land Use Plan, 2041
Chapter 18: Housing & Social Infrastructure Requirements

Chapter 19: Urban Regeneration and Heritage Conservation Areas

Chapter 20: Physical Infrastructure

Chapter 21: Strategic Environmental Action Plan & Climate Change Strategy

Chapter 22: Capital Investment Plan
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2 REGIONAL SETTING

The purpose of this chapter is to present the initial understanding of project area and its surroundings. The
chapter also presents the linkages of the study area with the rest of the state and its regional characteristics
with respect to the districts of the study area. There are various advantages as well as issues for the area
with respect to its regional location. This chapter examines in detail these aspects to enable further
understanding of the VMRDA in its regional context.

2.1 SIGNIFICANCE OF THE REGION

Visakhapatnam Metropolitan Region (VMR) is one of the largest urban development regions in Andhra
Pradesh State. Figure 1-1 shows the UDAs of Andhra Pradesh with its area. Recent dynamics in the state
reveals the significance of the region at state level, while the international connectivity through major port,
airport and proposed airport makes it a gateway to global market. Post bifurcation, Visakhapatnam has been
the focus of development and has been in top priority as per the state investment agenda.

Its advantageous location coupled with export-import facilitation by the ports played key role in attracting
major investments in industrial, real estate and tourism sectors. Visakhapatnam is a major urban node for
all level of facilities in the region and this city serves as a nodal center for Visakhapatnam-Kakinada
Petroleum, Chemicals and Petrochemicals Investment Region (VK-PCPIR) as well as Visakhapatnam Chennai
Industrial Corridor (VCIC).

2.2 REGIONAL NETWORK & CONNECTIVITY

The VMR is well connected with road, rail, air and sea ports. It is located on the 'Golden Quadrilateral' with
the NH-16 traversing through out the length of the VMR connecting Kolkata in the East and Chennai in the
South. Vizianagaram is also well connected to National Highway through NH 26. The region is also well
connected with State Highways and Major District Roads (MDRs), Arterial roads to access other Transport
nodes rail and sea ports (see Figure 2-1).

The Chennai - Howrah main line of Indian Railways along the East Coast traverses through the VMR with rail
sidings to Visakhapatnam Port, Gangavaram Port, NTPC and Visakhapatnam Steel Plant. The VMR is served
by the East Coast Railway upto Duvvada on Northern stretch of the region and South-Central Railway towards
the southern stretch.

Air connectivity to the VMR is through airports at Visakhapatnam and Rajahmahendravaram. The airport in
Visakhapatnam is a naval base airport while the Rajahmahendravaram airport is a civilian airport. Majority
of the traffic from these airports is limited to passenger traffic. The Visakhapatnam airport is located at a
distance of 7 Km from city on NH-16. The upcoming international airport at Bhogapuram at a distance of 40
km from the city of Visakhapatnam.

VMR has an advantage of being served by two major ports of Visakhapatnam (Visakhapatnam Port and
Visakhapatnam Container Terminal), and Gangavaram Port. Situated on the east coast of India,
Visakhapatnam serves as the gateway for waterways for the state of Andhra Pradesh. Visakhapatnam has
one of the country’s biggest ports and oldest Shipyard. The Visakhapatnam port is one of the busiest ports
in India.

Connectivity to Visakhapatnam and Gangavaram Port was developed under the National Highways
Development Program (NHDP), port connectivity project by National Highway Authority of India (NHAI).
Visakhapatnam Port is connected at a distance 12 km and Gangavaram Ports at 3.5 km to NH-16 through a
12 km.
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Figure 2-1: Location and Regional Connectivity of VMR

2.3 KEY POTENTIALS OF VMR

VMR has a well-connected road network. The National Highway 16 acts as the main spine along the entire
VMR. The VMR is also bestowed with strategic railway network. The proposed metro rail corridor in the
region creates a huge impact on the current real estate and promotes new development all along the
corridors. The proposed International Airport at Bhogapuram area, the Greenfield International Airport
provides the opportunity to the citizens of the region to connect with different parts of the country and the
world.

The VMR provides an opportunity to expand existing ports with an extended coastal stretch. Connectivity
between the ports and hinterland with good logistic infrastructure plays a major role in industrial growth.
The VCIC and VK-PCPIR corridor, which starts from Visakhapatnam to Kakinada paves a way for stimulating
industrial development all along the corridor.

Large parcels of land are available in the VMR, which can be developed in a planned manner through land
pooling and developing the necessary infrastructure. The land parcels available in the southern part of the
region from Visakhapatnam towards Yelamanchili and Nakkapalli can boost development of industrial
establishments with the influence of VCIC and VK-PCPIR, also utilizing the available vacant lands in APIIC.In
the northern part Boghapuram influence area can boost development. The northern parts of the region are
rich agriculture lands with high yielding capacities which should be conserved from urbanization and
promote agro based industries nearby.

The picturesque landscape and the fascinating beaches all along the region have a huge potential to attract
a large tourist footfall and boost local economies. Along with the natural features, there are many historic
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and religious places which are present in the region that invites religious tourism. The health city in Arilova
of Visakhapatnam caters to the medical needs of the surrounding states for medical tourism.

24

VISAKHAPATNAM — CHENNAI INDUSTRIAL CORRIDOR

KEY INITIATIVES & PROJECTS OF NATIONAL & STATE IMPORTANCE

The VCIC, part of East Coast Economic Corridor (ECEC), promoted by Government of India in partnership with
Asian Development Bank (ADB), is the first coastal economic corridor in the country. It is aligned with the
golden quadrilateral and covers more than 800 kilometers of the state of Andhra Pradesh’s coastline. The
VCIC is poised to play a critical role in driving India’s economy and to further integrate the Indian economy
with the dynamic global production network of East and Southeast Asia. Greater connectivity and economic
integration between South and Southeast Asia are likely to contribute to significant benefits for both sub-
regions and foster regional cooperation. As a coastal corridor, VCIC can provide multiple access points to
international gateways to these geographies. Figure 2-2 shows the delineated area of the VCIC.

3 Anandap p = 4 BAY
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Figure 2-2: VCIC region

The expected impact of VCIC will be an increased contribution of the manufacturing sector to the state’s
GDP, trade, and employment. VCIC has the advantage of a long coastline, the presence of key ports and
urban agglomerations, and a workforce that will help it achieve the following industrial transformation

objectives:

>

>
>
>
>

Achieve accelerated industrial output

Expand employment opportunities

Increase labor productivity & wages

Diversify the range of manufacturing products

Expand exports over the next two decades
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» Link the corridor with Global Production Networks

These objectives are aimed to be achieved by stimulating economic activities, increased connectivity with
global production network and improved transport connectivity.

The current industrial output of the corridor of ~14 USD billion supported through the envisaged
interventions under VCIC program is expected to rise to ~USD 295 billion over a period of 30 years in
comparison to ~USD 117 billion expected in the business-as-usual scenario.

USD Bn INDUSTRIAL OUTPUT (USD Bn)
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Figure 2-3: Industrial output in Business as usual and Business induced scenarios

VCIC has identified its projected targets as follows:

P Increase the share of manufacturing GDP to 16% by 2020

P Increase the manufacturing GVA (Gross Value Addition) by 30% by the end of projection
period

> Generate additional 15 lakh jobs by 2025 in manufacturing sector

P> Support the firms to achieve structural scaling up.
As a part of industrial development, the corridor focuses on seven industries that have attracted an
investment of more than X 30,000 crore over the past decade with recent shift to high value-added

industries. The corridor thus emerges as one of the strategic programs to achieve the long-term state
objectives of industrial development. The focus sectors are:

» Chemical and Petro-chemical
Metallurgy

Textiles

Food processing

Pharmaceutical

vvyyvyyvyy

Automobiles

» Electronics

Based on these priority sectors, VCIC envisages high contribution to the manufacturing GVA of the corridor.
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Figure 2-4: Investment in priority sectors in the corridor (2005-15)
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Figure 2-5: Contribution to Corridor’s manufacturing Gross Value Addition

Key locations that will drive this output include Visakhapatnam the largest hub for manufacturing sector in
the corridor contributing 49% of the industrial output. Though the development of the corridor shall provide
the opportunity for dispersing this output, there are nodes identified in VCIC for focused development of
industries (Figure 2-6). The identified nodes within VMR are the Visakhapatnam and the Kakinada node.

Visakhapatnam Node

Iron & Steel

Refined Petroleum
Motor Vehicles

Marine Mood
Electronic components

Kakinada Node

Grain Mill
Chemicals
Dairy
Vegetable Oils

ettt
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. { Communication equipment

- Dairy Top 5 manufacturing
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<5 IReau:!‘y t:ze ezlat foods output projected
ron & steel i :
r"‘"“\“ﬂ Spinning & weaving industries 2045

&/
Figure 2-6 VCIC Nodes with priority industries (2045 projection)

Visakhapatnam Node: Strategically located with key access points to the eastern and central hinterlands of
India, it is located close to Visakhapatnam and Gangavaram ports. Coal, iron ore, and petroleum are the
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major types of cargo handled by the node. These ports’ cluster is expected to reach its capacity threshold by
2025 itself, despite the assumed commencement of the Bhavanapadu port. The existing plans for
augmenting the cargo handling capacity of ports in the cluster may thus need to be advanced to handle the
forecastincrease in throughputs. From the aspect of airport infrastructure, Visakhapatnam airport is also the
largest airport in VCIC. An airport in Visakhapatnam is likely to have the least competition from regional
airports (i.e. Hyderabad, Bangalore and Chennai) as they are located more than 400 km away. The proposed
airport at Bhogapuram is thus well positioned to cater to the increased air passenger traffic in the future and
become a regional aviation hub for the state. The major concern for the road network is the hinterland
gateway connectivity, indicative of poor connectivity to Chhattisgarh and Telangana. The development of
the industries in the node has taken place due to the port and national highway connectivity. The present
spread of industries is depicted in map.
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Figure 2-7 Present spread of industries in the Visakhapatnam Node

The airport is foreseen to see steep growth in traffic, with the passenger share among VCIC airports expected
to double to 15% by 2045. The current airport capacity is however expected to be sufficient in the medium
term. Immediate intervention is recommended in improving the intra-node road network and connectivity
to Telangana in the short-term. The railway sections in the node are among the most congested sections of
Vijayawada division, with utilization levels ~140% of charted capacity. The proposed implementation of anti-
lock braking system for enhancing the track capacities should be prioritized on these sections. In the scenario
of increased industrialization and implementation of PCPIR, freight handled by the railways is expected to
increase. But the high utilization of existing railway infrastructure will impact the logistic transport system in
the node. The benefits of both rail and roadways are present in the node as seen in Figure 2-7.

Visakhapatnam node houses more than 2,700 industries (under the shortlisted sectors) providing
employment of more than 190,000 direct jobs. This is the most industrialized node of the corridor presently
generating a manufacturing output of nearly 49% of the entire corridor. The district of Visakhapatnam
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presently contributes maximum to the GSDP in manufacturing sector and also the maximum output of
State’s manufacturing.
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Figure 2-8: Manufacturing sector’s contribution to GSDP by District.
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Figure 2-9: Contribution to State’s manufacturing output and employment by district

For the targeted growth in the manufacturing sector, the estimation of investment of majorly depending on
the incremental demand of industrial land for the manufacturing projects followed by the investment on
infrastructure projects like logistics hubs, transportation projects and water supply projects. A shortlist of
projects relevant to the VCIC under the sector specific policies has been populated in the following Table 2-1.

Table 2-1: Industrial Projects at VCIC Nodes (as per various industrial / sectoral policies) influencing VMR

Relevant

Project Description \ERQGE] District

Sector

Proposed Aerocity at Aerospace & Bhogapuram Vizianagaram
Bhogapuram spread over Defense

7500 acres

Plan to Develop food testing labs Food Visakhapatnam,
in Sri Venkateswara Processing

University in lupati, Andhra
University in

Visakhapatnam and upgradation
of testing lab in

IJNTU, Kakinada

GOAP envisages

developing an Information Technology and
Investment Region (ITIR) in Visakhapatnam
with two clusters to be developed as

Electronic Hubs (Visakhapatnam to be

IT & Electronics

Visakhapatnam
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Relevant

Project Description Mandal District
Sector

developed as electronic Mega Hub of the

state)

Growth of APSEZ at Atchutapuram spread | Multi Sector Atchutapuram Visakhapatnam

over 5,595 Acres

Development of AP-PCPIR along VCIC | Petroleum, Visakhapatnam and

covering an area of 250 sq.km. planned for | Chemicals and East Godavari

manufacturing facilities Petro-chemicals (between
Visakhapatnam and
Kakinada)

Development of Eco-Industrial Parks — | Multi Sector Across Corridor

within (MSME)

existing 4 industrial parks (based on study

under the International Climate Initiative)

Development of MMPL by VPT on an area of | Logistics and Anakapalli Visakhapatnam

500 Acres with an estimated investment of | Supply Chain

INR 600 Crore

Source: VCIC Development Plan

Beyond the projects stated above, other projects identified by various departments for industrial
development proposed under the corridor program have been shown in the list below with their estimated
capital cost. These projects have been identified and shortlisted by various agencies like APIIC, GVMC,
Department of Industries etc.

Table 2-2: Projects identified by various departments for industrial development

; A . Proj
Name of the Project Description of the Project el (b

(INR Crores)
AP SEZ-Water supply 95 MLD Bulk Water Supply and 5 MLD Water Treatment Plant 240.9
distribution
AP SEZ-Water supply Balance Internal Water Supply 7.61
distribution Distribution System (12.35 km)
AP SEZ-Storm water Balance Storm Water Drainage System (17.5 km) 36.1
drains
AP SEZ-Utility corridor | Utility Corridor/Cable Duct (45 km) 134.5
AP SEZ-CETP Common Effluent Treatment Plant (CETP) — 3 MLD 133.6

Source: VCIC Development Plan

Several industrial clusters have been studied in the node to analyze the potential of development in the
sectors. These clusters were Bheemunipatnam Cluster, Pydibheemavaram Cluster, Atchutapuram Cluster
and Nakkapalli Cluster among others. Emphasis has been given on the Anakapalli cluster due to its potentials
for the factors like connectivity, availability of workforce, surrounding industrial scenario like presence of
JNPC and other manufacturing units outside the industrial park.

Priority sectors in Visakhapatnam node with their estimated output and employment over the projection
period are presented in Table 2-3. Anakapalli shall be one of the potential destinations given the limited land
for developing industries in Visakhapatnam city.

Table 2-3: Target industries and estimated employment (average output) in Visakhapatnam Node

Estimated Average Output /
Employment (2046) Employee (X
(Nos) Lakh)

Estimated Output

Priority Sectors (2046) (USD Million)

Iron & Steel Industry 16,151 142,102 68
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Refined Petroleum 13,143 25,289 311
Products

Motor Vehicles 4,600 53,509 52
Marine Processing 3,690 218,790 10
Electronic 2,972 139,409 12
Components

TOTAL 40,556 579,099

Source: VCIC Development Plan

The challenge faced by the industrial clusters which may be similar in case of the clusters in the node has
been identified under the heads of Business operation, Industrial infrastructure and supply chain. For these
issues, a list of projects has been recommended.

Projects recommended at Anakapalli cluster for industrial development are:
P> Saturating capacity of Visakhapatnam port coupled with inadequate land calls for

augmenting capacity through high-capacity evacuation PEM with least turnaround time

» Minimizing dirty cargo operations by shifting them to Gangavaram port and expanding
container cargo capacity at Visakhapatnam port

» Augmentation of rail capacity supported by rake availability between Visakhapatnam and
Gangavaram serving primarily the local region

P> Present civil aviation at Visakhapatnam airport may be augmented to introduce support
facilities for cargo services

» Development of a Common Facilities Center dedicated to sectors like Pharmaceuticals, Iron
& Steel, Food Processing, Electronics that provides common facilities like testing centers,
R&D labs, common processing areas (pay per use based), incubation center for micro and
start-up enterprises with IT facilities (location may be situated between Pedagantyada and
Anakapalli

P Prioritize and develop the Raiwada and Yeleru water supply / canal project on fast track to
bridge the water demand gap creating a surplus to service future demand

» Industrial water being supplied by VIWSCO to ensure reliability quality and a 100 MLD
desalination plant planned at Pudimadaka should be realized faster

P> Airport may introduce testing labs and approval facilities to service pharma sector cargo
demand

P Restoration and De-silting of the source reservoirs and lakes (Yeleru reservoir,
Atchutapuram)

Augmenting the last mile connectivity through following road projects
» 4-lane to 6 lane conversion of entire stretch on NH-16 from Visakhapatnam to
Rajamahendravaram.

» Four / Six Lane conversion of the Anakapalli-Pendurti- Anandapuram bypassing
Visakhapatnam

P Four/Six lane conversion of existing 48 km stretch bypassing Visakhapatnam and providing
direct connectivity between NH-16 and Visakhapatnam Port.
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» Improving the linkage between — Bheemunipatnam — Sabbavaram — Narsipatnam —
Koyyuru — Addateegala — Rampachodavaram — Maredumili — Chinturu - Joining NH 326
connecting to Chhattisgarh

» Improving the linkage between Visakhapatnam — Tallapalem — Narsipatnam —Chintapalli —
Sileru - Uppersileru — Donkarai — Mothigudem — Lakkavaram -Chinturu

These projects are aimed at developing the industrial scenario in VCIC and which will in-turn influence growth
in the VMR by attracting investment. VMRDA being the authority for development projects through the
Master Plan will lead to an overall development of the entire region including the disjointed projects, which
comes as government initiatives.

SAGAR MALA PROJECT

The Government of India with the Ministry of Shipping has rightly identified Sagar mala as a crucial
infrastructure initiative whose development has the potential to boost India’s GDP by 2%.

THE GOVENMENT OF INDIA HAS UNVEILED
“SAGAR MALA*
A MASTER PLAN TO DEVELOP
INDIAN PORTS, TRANSPORT THROUGH
WATERWAYS AND PROMOTE SHIPPING.

B MAJORCITES
W MAJORPOATS

© NONMAIORPOATS

= = INDUSTRIAL CORRIDORS
wen FAEIGHT CORRIDORS
#7 PETROLEUM, CHEMICALS

.+ AND PETROCHEMICALS
INVESTMENT REGION

— MAJOR INLAND WATERWAYS
Figure 2-10: Sagar Mala Project Network Map
Source: Sagar mala National Perspective Plan

o KASHNAPATNAM
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With the long coastline of 7,516.6 km, the Indian ports handle 90% of the export-import trade volume.
Inspite of this, railways contribute 9% to the GDP, the road sector contributes 6%, whereas the ports’ share
of GDP is only 1%. This contradiction reflects the vast potential for development of coastal cities and ports.

India has 12 major ports and about 200 non-major ports with the cargo traffic expected to grow from 976
MMTin 2012 to 1,758 MMT by 2017. But India suffers from poor port linkages, under performance of existing
port infrastructure and lack of developed infrastructure near ports, for value addition of inbound or
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outbound merchandise. Along with this, an inefficient inter-modal transport connectivity results in high cost
of logistics and exports. The share of merchandise trade in GDP for India is only 42%, quite low as compared
to European countries where it is above 70%. The Sagarmala project aims to improve this.

The Sagarmala Project has three clear objectives:
» Supporting port-led development with pro-active policy initiatives and providing
institutional framework to assist all stakeholders.
» Modernizing port infrastructure.

» Developing integrated transport infrastructure for connecting the coast to the hinterland.

Port Modernisation Port Connectivity Port Led Industrialisation Coastal Communitybevéi‘bpment J

Under the project, 12 smart cities will be developed near ports with an investment of 250,000 crore. These
will be integrated townships that will have affordable housing and implement green initiatives for
sustainable living.

Coastal Economic Zones (CEZs) will be established near coastal locations to boost economic activities. These
CEZs will be planned with modern support infrastructure and adequate fiscal incentives to attract
investment.
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Figure 2-11: Proposed coastal economic zones under Sagar Mala Proposed
Source: Sagarmala National Perspective Plan
The potential benefits that the coastal states will receive from the project are:

» Development of Coastal Economy

e Integrating the coastal economy with the ports through development of Coastal Economic Regions &
projects with synergies to Coastal Industrial Corridors

e Development of port-based smart cities and other urban infrastructure to improve standards of living
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e Implementation of skill development/livelihood generation projects for coastal community
development, E.g. - Coastal Tourism Development projects (Lighthouses & Mainland Islands) - Fisheries
sector development

» Maritime Sector & Infrastructure Development

e Modernization/capacity expansion of existing ports and creation of greenfield ports to reduce
bottlenecks for future growth

e Development of port evacuation (road/ rail/inland waterways) and logistics infrastructure to reduce
overall logistics cost and to increase cargo movement to-and-from the hinterland

e Development of maritime sector leading to new economic activity in the region - e.g. Ship Building and
Repair Cluster

P Easing the Project Development Process

e Integrated approach to project identification and implementation through coordination between Line
Ministries, State / UT Governments and Private Agencies

e Easing of policy and institutional bottlenecks for — Obtaining project approvals — Accessing project
funding and implementation partners — Project implementation and monitoring

Union Minister for Shipping, Road Transport, and Highways announced allocation of X 8,400 crore to Andhra
Pradesh under the Sagarmala project. Of the X 8,400 crore, a sum of X 3,000 crore would be spent on LNG
terminal at Kakinada, Coastal Food Export berth there at the cost of X 150 crore, X100 crore for additional
oil jetty at the Visakhapatnam Port. The union minister also announced the development of a stacking yard
at Visakhapatnam, and facilities at Vadarevu.

The state is ahead in proposing a number of projects to be taken up under Sagarmala. High level meetings
were held on Friday, 24" February 2017 at AP secretariat on Sagarmala programme and the National
Perspective Plan (NPP) for comprehensive development of coast line and the maritime sector. Andhra
Pradesh, with India’s second longest coastline of 974 km comprising 1 major and 4 operational non-major
ports, has the opportunity to create international gateways with the rest of the world. The Andhra Pradesh
government has proposed as many as 36 projects to be taken up under Sagarmala project.

Major part of the economy of VMR is dependent on the ports and supporting logistics. Moreover, the region
has a 251 km long coastline which will be largely affected by the Sagar Mala project. Making provision for
the new proposed ports and the rejuvenation of the existing ports will increase the throughput. This has to
be supported with the infrastructure through Master Plan proposals to make the projects successful as well
as to take the maximum benefits of the upliftments. The provision for the increase in flow of traffic will be
taken into consideration and the impact of these projects on the urban life to be regulated.

BHARATMALA PROJECT

Bharatmala Pariyojana is a project for the roads and highways sector that focuses on optimizing efficiency of
freight and passenger movement across the country by bridging critical infrastructure gaps through effective
interventions like development of Economic Corridors, Inter Corridors and Feeder Routes, National Corridor
Efficiency Improvement, Border and International connectivity roads, Coastal and Port connectivity roads
and Green-field expressways.

The highlights of the project are:

» Improvement in efficiency of existing corridors through development of Multimodal
Logistics Parks and elimination of choke point

» Enhance focus on improving connectivity in North East and leveraging synergies with
Inland Waterways
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Emphasis on use of technology & scientific planning for Project Preparation and Asset
Monitoring

Delegation of powers to expedite project delivery - Phase | to complete by 2022

Improving connectivity in the North East

Key features of the scheme:

>

Improving the quality of roads - The launch of the scheme has been done for bring a new
wave of development in the nation in the form of well-maintained and developed roads.
Under this project, the construction of roads, in all parts of the nation will be undertaken.

Total road construction - As per the draft of the scheme, government and the ministry will
strive to complete new roads, which will add up to a whopping 34,800 kms.

Integrated scheme - The Bharatmala is the name that is given to the road development
and it will include many other related schemes as well. With the completion of all the
schemes, the overall success of the scheme will be guaranteed.

Total tenure of the program -The central government has the plans of finishing the scheme
within a span of five years. Thus, all is set for finishing the first phase before the end of
2022.

Segmentation in phases - Due to the sheer magnitude and spread of the scheme, it will be
divided into seven distinct phases. As of now, the first phase in under construction.

Constriction on a daily basis - To finish the first phase in time, the respective department
has made efforts of constructing at least 18 km of path on a daily basis. To beat the clock,
inued efforts are being made to raise it to 30 km/day.

Different categories of road construction - It has been highlighted in the official draft of the
scheme that to provide better connectivity, the construction of various categories of roads
will be undertaken.

Multi-source of finding - One source will not be enough for funding a mammoth project.
Thus, the government will have to depend on other sources for generating adequate
money to meet the expenses.

Categories of projects coming under Bharatmala

>

Economic Corridor - As per the guidelines of the road construction project, the
construction of 9,000kms of Economic Corridors will be undertaken by the central
government.

Feeder Route or Inter Corridor - The total length of the roads, which fall under the Feeder
Route or Inter Corridor category, is a whopping 6000kms.

National Corridor Efficiency Improvement — 5,000kms of roads, constructed under the
scheme will fall in the category of National Corridor for the better connection between
roads.

Border Road and International Connectivity - Connecting the cities and remote areas,
which are situated in the border regions, the project has kept provision for constructing
2,000kms roads that fall in the Border Road or International Connectivity category.

Port Connectivity and Coastal Road - To connect the areas that are dotted along the
shorelines and important ports, the central government has ordered the construction of
2,000km of roads.

Greenfield Expressway - The main stress will be given on the construction and
development of Greenfield Expressway for better management of traffic and freight.
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» Balance NHDP Works - Under the last segment, the project will see a construction and
maintenance of about 10,000kms of new roads.

Sections in VMR that are to be taken up in the first phase of Bharatmala project are:

» Raipur-Visakhapatnam Economic Corridor development
» Lane expansions and flyover in Visakhapatnam under Chennai Kolkata corridor

» Four lane Beach Road of 30.00 Km connecting Gangavaram Port to the SEZ proposed at
Atchuthapuram in Visakhapatnam District

> Development of greenfield bypass road for better connectivity of Gangavaram port in
Visakhapatnam District.
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3 DEMOGRAPHY & SOCIO-ECONOMIC CHARACTERISTICS

The analysis of population characteristics and trends of development that have taken place over the last three
decades are presented in this chapter. It also presents possible reasons for the growth trends, spatial spread
of various communities within VMR to assess the existing situation and guide future course of the project.

3.1 POPULATION GROWTH TRENDS

VMR has witnessed an increase in population from 3.62 million in 2001 to 4.07 million in 2011 according to
Census of India. Urban area has an increase in population from 1.48 million in 2001 to 1.94 million in 2011
while rural area has decrease in population from 1.87 million in 2001 to 1.8 million in 2011.

VMR experiences annual average growth rate of 1.2% which is same that of the state. Urban area has an
average annual growth rate of 2.7%. In the last two decades
VMR has experienced a decline in growth rate from 16.4 %
(census 2001) to 11.2% (census 2011) which is slightly higher
than that of the state’s growth rate (9.2%) and significantly
lower than that of country’s growth rate (17.64%) according
to census 2011.

Figure s-1: Fopulation growtn in’ vivik un mimon)  Dynamicincrease in growth rate is witnessed in mandals of,

Garividi and Yellamanchili is evident in growth trends of last
two decades. By virtue of high number of metallurgical industries in Garividi which also has major
connectivity of state highway junction and railways. Yellamanchalli, on the other hand being an urban centre
has attracted population by virtue of its connectivity with national highways and presence of urban
infrastructure. Visakhapatnam district have higher growth rate due to more concentration of industries
which form the main source of employment opportunity and economic activities in this region.

Visakhapatnam district has higher growth rate due to more concentration of industries which forms the main
source of employment opportunity and economic activities in this region.

3.2 POPULATION DISTRIBUTION AND DENSITY

VMR has an urban population of 55.8% and rural population of 44.2%. Visakhapatnam district has 70% of
VMR’s population followed by Vizianagaram with 30% Greater Visakhapatnam Municipal Corporation has
greater share of Urban population. Visakhapatnam district has highest share of Rural population 51%
followed by 49% of Vizianagaram.

Population density of VMR is 819 persons per sq.km which is much higher than the Nation’s (382 persons
per sq.km) and state’s density (308 persons per sq.km) according to Census 2011.Visakhapatnam district has
higher density of 1058, persons per sq.km owing to its rapid development and highest share of urban area
while Vizianagaram has a density of about 536 persons per sg.km.

Visakhapatnam rural mandal has greater increase in density during 2001 - 2011 due to upcoming projects
and development of three IT hills and SEZ located in this region. Pedagantayada mandal experiences
burgeoning density while Munagapaka mandal also has significant increase in density due to the
establishment of three large scale (chemical, automobile and power) industries near Munagapaka.
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Table 3-1: Population Density in districts of VMR (Persons per sq.km.)

1991 2001 2011
DISTRICTS
persons per sg.km persons per sg.km persons per sg.km
Vizianagaram 474 498 536
Visakhapatnam 767 938 1,058

Source: Primary Census Abstract Andhra Pradesh 1991, 2001, 2011

3.3 MIGRATION

Visakhapatnam being a port city attracted more industries in the region. In late 80’s steel plant was
established. Many other industrial giants like HPCL, Andhra petrochemicals, Essars steel, etc., came up in the
region. This led to migration in search of employment opportunity during 1991 to 2001, which ultimately
resulted in higher population growth rate. During 2001 to 2011 it is observed that not much of big players
came into picture, providing bulk employment and the existing industries had already employed the required
number of people and did not provide with much additional employment. Hence the growth rate was lower
compared to that of the previous decade. IT/ITES which was expected to generate higher employment did
not meet the expectation and is still getting delayed to take off. The inadequate infrastructure and current
government policies are greater drawbacks weighing down the venture of IT sector.

34 SOCIO-ECONOMIC CHARACTERISTICS

According to census, VMR has 63% literacy rate which is lesser than the state and national literacy rate of
67.41% and 64.8% respectively. Among the districts Visakhapatnam has higher. Significant increase in
decennial literacy rate is observed in mandals adjoining the urban areas like Garividi and Cheepurupalli in
the north of VMR and Payakaraopeta, Rambilli, Atchutapuram and Munagapaka.

Male and Female literacy rate is higher in Visakhapatnam district. Male literates are less in mandals of
Nakkapalli (24%) and Pusapatirega (25%) while female Literacy rate is less in Gurla mandal (17.6%) and
Pusapatirega (17.9%) in Vizianagaram district.

Work force participation rate of VMR is 41% (Census 2011). Vizianagaram has higher work force participation
rate of 46.6% followed by 45.8%. Visakhapatnam district has major work force in secondary and tertiary
sector. Other than House hold industries have 72.3% of the workforce in Visakhapatnam district.
Visakhapatnam houses more secondary sector industries which is responsible for huge share of employment.
Port, railways and logistics also contributes to considerable employment in tertiary sector. Primary workers
(24.3%) constitute of major agriculture and substantial workforce is involved in fishing activities.
Vizianagaram (56.6%) has highest share of primary workers. The North of the region is more fertile and
majorly an agrarian economy. The secondary sector employment in Vizianagaram has 43.4% of the total
workforce.
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3.5 URBAN CENTRES AND SETTLEMENT SYSTEM
URBAN CENTERS

VMR has 4 urban centres currently, among which 2 urban centres each are located in Visakhapatnam and
Vizianagaram district. Visakhapatnam district had a high growth (65%) in urban population from 1991 to
2001 whereas the other district had less growth. (Table 3-2)

In the decennial year 2001-2011, Vizianagaram and Visakhapatnam districts had moderate growth in urban
population. It is evident that because of the rapid developments that had taken place in Visakhapatnam
district.

Table 3-2: Number of Urban Centers and Urban Population in districts of VMR

DISTRICTS Number of Urban Centers Urban Population
2001
Vizianagaram 1 1 1 1,61,331 1,76,023 2,43,285
Visakhapatnam 3 4 2 8,78,454 14,53,090 19,14,220
TOTAL 4 5 3 1039785 1629113 2157505

Source: Primary Census Abstract Andhra Pradesh 1991, 2001, 2011

Though Visakhapatnam district has moderate growth rate, GVMC had high increase in growth rate due to
the extension of GVMC jurisdiction that includes Gajuwaka. Minimal growth has been recorded in other
urban centres of VMR excluding Vizianagaram. (Table 3-3).

Table 3-3: Urban Population in VMR and its percentage share to total

Urban Areas Urban Population % Share to Total
1991 ‘ 2001 2011 1991 2001 2011
Vizianagaram 1,61,331 176,023 2,43,285 13.9% 10.1% 10.4%
Bheemunipatnam 42,061 48,664 55,082 3.6% 2.8% 2.4%
Visakhapatnam 7,52,037 10,42,388 17,33,501 64.7% 59.7% 74.3%
Gajuwaka - 2,76,552 - 0.0% 15.8% 0.0%
Anakapalli 84,356 85,486 94,762 7.3% 4.9% 4.1%
Yelamanchili - - 30,875 0.0% 0.0% 1.3%
TOTAL Urban Population 1039785 1629113 2157505 100% 100% 100%

Source: Primary Census Abstract Andhra Pradesh 1991, 2001, 2011

NOTE: As per census 2001 Amadalavalasa did not qualify to be an Urban Centre. Gajuwaka became part of GVMC as
per census 2011

SETTLEMENT SIZES AND PATTERN

In VMR, there had been a major increase in population in villages, which leads to increase in size of the
settlement. The major decrease in number of small sized villages (<1000 population) had been recorded in
1991-2001 and in 2001-11, decrease in both small and medium sized villages (< 1000 & 1000-2500
population) is seen. More shifts are evident in number of small and medium sized villages to large villages
(2500-5000 population) in 2001-11 (Table 3-4).

Shift from small to large level villages is evident in Vizianagaram and Visakhapatnam districts in two decades,
which shows the increase in population from less than 1,000 to more than 2,500. Increase in number of
towns (5000-10,000 population) had been witnessed within two decades in Vizianagaram followed by
Visakhapatnam districts.
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Table 3-4: Settlement sizes in Districts of VMR

Districts

<1000 202 189 183
1000-2500 221 232 225

2500-5000 78 77 87

Vizianagaram

5000-10000 15 19 21

10000 & above 5 4 5
Total 521 521 521

<1000 115 109 98
1000-2500 155 148 144

2500-5000 76 85 96

Visakhapatnam

5000-10000 24 29 30

10000 & above 4 3 6
Total 374 374 374

Source: Primary Census Abstract Andhra Pradesh 1991, 2001, 2011
SETTLEMENT HIERARCHY

GVMC is the only metropolitan city with population range of 10 - 50 lakh within VMR. Vizianagaram
Municipal Corporation falls under the category of medium town as per URDPFI guidelines. It is evident that
small towns in Visakhapatnam district is high, revealing substantial development taking place in this region
in recent years. Vizianagaram has higher number of villages depicting comparatively lesser scale of
urbanisation in this district (Table 3-5).

Table 3-5: Settlement Hierarchy in VMR

Small Town | Small Town - Medium Town Medium Town -

Village - n -I n Large City Metropolitan city-I
District
<5000 z'ggg . 25((’)',‘:)%‘:)' 51(,)6%(,)84:: 1lakh to 5 lakh ° 'a'l‘:k:f 10 10 lakh to 50 lakh
VIZIANAGARAM 495 25 2 0 1 0 0
VISAKHAPATNAM 338 34 3 0 0 0 1
Grand Total 833 59 5 0 1 0 1

Source: Primary Census Abstract Andhra Pradesh 1991, 2001, 2011
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3.6 KEY CHALLENGES

Visakhapatnam being the biggest urban area in the region acts as a pull factor and attracts more migrants in
search of employment and better services. The rural area is experiencing a very low growth rate because of
the shift to urban areas for better quality of life and lesser per capita income in the rural areas. Majority of
the rural shift will end up in slums by virtue of low cost housing facilities and affordability. Growing
population will create load on the current infrastructure facilities and will result in unorganized growth if not
planned and organized in prior. The huge availability of human resource is an asset that is not well
channelized for the development of the VMR.

3.7 CONCLUSION

Urbanisation is skewed in Visakhapatnam. High population growth rates are observed in specific mandals
showing increased urbanization induced by the industrial growth. Larger share of population in the age group
of 10 - 25 years (28%) is foreseen as potential work force. Of 4 ULBs within VMR 2 in Vizianagaram, and 2 in
Visakhapatnam districts. Channelization of available human resource and accommodating the increasing
population without compromising on the quality of life is possible only through planned development
considering the needs of future growth within in VMR.
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4 ENVIRONMENTAL CHARACTERISTICS

This chapter presents the existing natural, physical, biological, and environmental features of VMR. The VMR
located in confluence of hills and coast in a tropical climatic region, it has a rich and sensitive ecology /
environment. The Master Plan assessed climate, coastal environment, water bodies, mangroves, flora and
fauna within VMR and presented in this chapter.

4.1 INTRODUCTION

Preservation of existing beauty and diversity of the environment within VMR is necessary along with the
desired development. Haphazard development insensitive to the environmental conditions lead to the
ecological calamities and disasters. In the process of development, preservation of sensitive natural systems
in the area is necessary.

The data in need for this analysis is collected from various secondary sources like district handbooks, ground
water data by CGWB, EIA reports in the region prepared for various projects. Oceanography, ecological
sensitivity and environmental quality of the area is compositely studied considering different parameters
such as waves, tides, currents, reserve forests, air, surface, ground and marine water qualities in the study
area for better understanding of the existing environmental status. The baseline environment of the study
region defined by the physical, natural, and ecological features including the quality of various environmental
parameters are studied and presented in the following sections sequentially.

4.2 CLIMATE

The climate of the VMR is characterized by three different seasons namely summer, rainy and winter. This
region has high humidity nearly all around the year with an oppressive summer and good seasonal rainfall.
This region gets most of its rainfall from South-West and North-East monsoons. As this whole region is along
the coastal, line it has a moderate winter. The climate of the hilly places of the region is different to that of
the plains.

As per Kbppen — Geiger climate classification the coastal area of Andhra Pradesh State falls under Tropical
mega thermal climatic category. The system is based on the concept that native vegetation is best expression
of climate. Climatic zone boundaries have been selected considering vegetation distribution in the area. This
classification combines annual average and monthly averages of temperatures and precipitations, and the
seasonality of precipitation. Képpen — Geiger Climate Classification scheme broadly divides the climates of
the world into five major Climate types, several types and Sub - types; each type is denoted by a capital

letter.

A. Tropical moist climates: all months have average temperature above 180
B. Dry climates: with deficient precipitation during most of the year

C. Moist mid-latitude climates with mild waters

D. Moist mid — latitude climates with cold winters

E. Polar climates with extremely cold winters and summers

The considered Study region of VMR in Coastal Andhra Pradesh falls under Tropical moist climates, further
in sub groups it is classified under Tropical wet and dry or Savanna Forest (Aw). This type of climate is mostly
observed in outer margins of tropical zone, but occasionally in an inner tropical zone such as Coastal Andhra.
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The districts of VMR exhibit the characteristics of tropical climate. It has primarily tropical rainy to sub —

humid type of climate. Temperature observed is normally less along the coast getting warmer as observed
along the plains, and cools when it reaches the hills of Eastern Ghats. The temperature, wind, relative
humidity, and rainfall are studied in the following sections.

WIND

India has four seasons Summer, North — East Monsoon, South West monsoon, and Winter. The vegetation,
irrigation of the crops is majorly driven by monsoons. NE winds start past Himalayas travel through central
India and pass Deccan plateau and obstructed by Western Ghats, again cooled down and diverted by sea.
They enter in the south of the India and obstructed by Eastern Ghats, leading to precipitation in the southern
India.

Thus, the study area experiences a variety of winds from NE direction to South West direction depending on
the period and existing scenario of the area. The prominent wind directions observed in the three districts
of the VMR are SW, NE, S, N, and W with mean wind speeds of 9 kmph in Visakhapatnam area; 9.5 kmph in
Vizianagaram area; (Table 4-1).

Table 4-1: Predominant wind directions, Mean wind speeds, % of calm winds observed in VMR

District Predominant wind direction Mean Wind speed (kmph) Calm wind speed (%)
Visakhapatnam SW, S, N, W 9 16.67
Vizianagaram SW, NE 9.5 15.50

Source: Secondary sources from reports on Study area

The percentage of calm winds observed along the 2 coastal districts of study area of Andhra Pradesh are
16.67% and 15.50%, for Visakhapatnam and Vizianagaram, Districts respectively. The observed wind
direction is taken into consideration in designing the residential townships and other allied activities in the
study area.

CYCLONES

In the districts of VMR Vizianagaram and Visakhapatnam have a history of experiencing cyclones and storm
surges. In India cyclones are classified into five categories as

i. Tropical depressions wind speeds between 31 and 61 kmph (17 to 33 knots)

ii. Tropical cyclones if the winds speeds range between 62 and 89 kmph (34 to 48 knots)

iii. Severe cyclonic storm when wind speeds range between 89 and 118 kmph (48 to 63 knots)

iv. Very severe cyclonic storm with wind speeds ranging between 119 and 221 kmph (64 & 119 knots)

v. Super cyclonic storm when wind speed exceeds 221 kmph (119 knots)

Cyclone Hud-Hud in October 2014 that had devastated Visakhapatnam city is a very severe cyclonic storm; a
total of 9 cyclones had crossed with in the vicinity of coast line along Visakhapatnam.

RAINFALL

Rainfall distribution for Visakhapatnam and Vizianagaram districts for the period from 1999 to 2011 is
analyzed in the Table 4-2. It is observed that the annual rainfall varies between 1000-1200 mm. This region
receives between 60-70% of the rainfall in the North-East monsoon, 20-25% in the South-west monsoon,
and 8-15% during summers. September and October are the wettest month of the year in the VMR of
Visakhapatnam, and Vizianagaram districts. Thus, VMR gets abundant rainfall especially during the months
from June — October.
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Mandal wise rainfall is observed to be ranging from 986.6 mm in Rambili mandal to 1,431.6mm in
Padmanabham mandals of Visakhapatnam district. The wettest months for the VMR are September and

October.

Table 4-2: Annual Average Rainfall distribution and % of Rainfall in NE and SW monsoons in VMR

Visakhapatnam | 1,137.8 0-207.5 60.36 24.36 14.3 October
Vizianagaram 1,136.4 0-209.7 64.32 21.96 12.45 September
Source: District profiles from Central ground water board, and Statistical Handbooks of the districts
-
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Figure 4-1: Annual average rainfall at Mandal level

Source: Annual Average rainfall data from district statistical handbooks

TEMPERATURE AND RELATIVE HUMIDITY

The districts have differing climatic conditions in different parts. Near coast the air is moist and relaxing but
gets warmer towards the interior and cools down in the hilly areas on account of elevation and vegetation.
The months from April to June are the warmest months. The mean maximum and minimum temperatures
in VMR are following a trend of increase in temperature from month January to May, and a decreasing trend
from May to December as narrated in the Table 4-3. The hottest month identified is May in summer with
mean maximum temperature ranging 36.2 °C and 34°C; coldest month observed is January with a mean
minimum temperature ranging 18°C and 17.3°C. After May till december the temperatures are observed to
be in a decreasing trend because of the effect of the monsoons.
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Table 4-3: Monthly mean maximum and minimum temperatures in VMR by districts

Visakhapatnam Vizianagaram

Mean max (°C) Mean min (°C) Mean max (°C) | Mean min (°C)

Jan 27.2 17.5 28.9 18
Feb 29.2 19.3 31.3 19.9
Mar 31.2 22.6 33.8 23
Apr 32.8 25.9 35.3 26.1
May 34 27.8 36.2 27.7
Jun 33.7 27.4 35.3 27.3
Jul 32 26 32.9 26.1
Aug 31.6 26 32.7 26
Sep 30.9 25.6 32.5 25.6
Oct 29.3 24.5 31.7 24.3
Nov 31 21.2 30.4 21.6
Dec 27.7 18.3 28.9 19.7

Source: Statistical Handbooks of all three districts

A lowest of 0°C at lambasingi to a highest of 48°C in Rajahmundry is recorded in these districts, but they do
not fall in the study area taken up for VMR.

Table 4-4: Max temperature, Min Temperature, and relative humidity in VMR

Visakhapatnam 41.3 13.7 69 to 79

Vizianagaram 44.2 23.5 62to 79
Source: Statistical Handbooks of districts

Relative humidity levels in the VMR are ranging from 60% to 80% in less in warmer and cooler months, and
rising in the time of monsoons in Visakhapatnam and Vizianagaram Districts.
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SEISMICITY

As of June 2014 India is classified into four seismic

zones based on the probability of occurrence of an
earth quake, they are termed as Zone — Il (Least
active), Zone — lll (Moderate), Zone — IV, (high),
Zone —V (Highest) as of 2014.

Of these seismic zones two zones are observed in
Andhra Pradesh they are zone — Il, and Zone — I,
as shown in the Figure 4-2. Remaining state is
under Zone — Il which is least active. The VMR is
under Zone — Il which is least active.

4.3 DISASTER VULNERABILITY

People around the world are prone to frequent

and intensive hazards due to the global climate Cigend DA R
. . . Sesmic Zones

change scenario and human interventions. 4

Particularly, the coastal communities are always I e PAY

N

prone to various long-term coastal hazards like
sea-level rise, shoreline changes, and short-term Figure 4-2: Seismic zones of India

hazards like tsunami cyclone and storm surge.

VMR has 250 km long coastline and total coastal area spread over 550 km? comprising the 2 coastal districts.
Andhra Pradesh state is prone to various natural hazards, especially cyclone and associated storm surges.
There is an extreme loss of life and damage to properties caused by these cyclones. During the past 40 years
the coast experienced many cyclones including depression, cyclone surge, and severe cyclone surges.
Therefore, the area has been considered for this social vulnerability study to identify the cyclone vulnerable
villages. Geospatial applications are used in this study for spatial and non-spatial data processing and spatial
analysis along with CRZ considerations. The study indicated that the areas lying 500m from the coast lie in
high and moderate risk zones, to be observed under high vulnerability.

4.4 WATER RESOURCES

VMR has an abundant source of water in the form of rivers, rivulets and canals passing through the area and
in the end draining into the Bay of Bengal of the East Coast. Because of its location of the area on the downhill
of the Eastern Ghats surface, ground water and drains have a natural gravitational line of flow. Because of
the abundance of the water bodies there is a generous supply of water throughout year by means of surface
and ground water. Surface water in the area is mainly utilized for irrigational purposes, industrial purposes
and treated drinking water supply for population of ULB’s. Municipal administrations of the VMRutilize water
from major rivers, and reservoirs in the area to cater to the water demand of the people. Ground water in
the area is majorly utilized for the domestic water necessities of the people in rural and semi urban areas,
irrigational and industrial purposes.

Ground water in the area is majorly utilized for the domestic water necessities of the people in rural and
semi urban areas, irrigational and industrial purposes.
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SURFACE WATER

The minor rivers from south to the north of the VMRare Yeleru reservoir, Pampa river, Thandava river,
Varaha river, Sarada river, Meghadri gedda reservoir, Peddagedda, Gosthani river, Champavathi, Kandivalasa
gedda, Pedda gedda (Figure 4-3).

The Other principal water sources in this region are Suvarnamukhi, Vegavati, Champavati, Gosthani,
Kandivalasa, Mahendratanaya, Bahuda, and Kumbikotagedda. Main canals passing along VMR are Yeluru
and Polavaram canals.
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Figure 4-3: Rivers and water bodies in VMR
GROUND WATER

The vyield capacities in Visakhapatnam district Visakhaptnam rural, Visakhaptnam urban, Sabbavaram,
Pendurthi, Pedagantyada, Parawada, Padmanabham, Nakkapalli, Gajuwaka Bheemili, and Anandapuram,
mandals are solely dependent on surface water supplied from ULB’s. In Vizianagaram district Vepada,
Vizianagaram, Lakkavarapukota, Kothavalasa, Garividi, and cheepurupalli are not using ground water.

4.5 COASTAL ENVIRONMENT
COASTAL REGULATORY ZONE

Issued under the Environment (Protection) Act, 1986, and in supersession of coastal regulation zone
notification 2011, draft CRZ notification 2018; Central government has initiated to conserve and protect the
unique environment of coastal stretches, marine areas, livelihood of fishermen and other local communities.

Coastal stretches have been defined in Coastal Regulation Zone (CRZ) and restrictions have been imposed
on industries, operations and processes within the CRZ. The CRZ regulations are imposed on
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i Land areas from High Tide Line (HTL) to 500m on landward side of the sea front

ii. Land ward area between HTL to 50m or width of creek, whichever is less on landward side along
the tidal influenced water bodies that are connected to sea and the distance upto which the
salinity measured is 5 ppt during driest period of the year

iii. The intertidal zone between HTL and LTL

iv. Water and bed area between the LTL to the territorial water limit (12Nm)

For the better conservation and protection of coastal areas, the CRZ area is classified to four major
categories, which are sub categorized furthur as detailed below.

a. CRZ-1A: The areas that are ecologically sensitive and the geomorphological features which play a role in
the maintaining the integrity of the coast such as Mangroves, Corals and Coral reefs, Sand dunes,
Biologically active mudflats, National parks, marine parks, Sanctuaries, Reserve forests, Salt marshes,
Turtle nesting grounds, Horse shoes crab habitats, etc.

b. CRZ-IB: The inter tidal zone between Low tidelLine (LTL) and High tide Line (HTL)

c. CRZ-1l: The areas that have been developed up to or close to the shoreline within the existing municipal
limits or in other existing legally designated urban areas which are substantially built-up with a ratio of
builtup plots to the total plots being more than 50% and has been provided with drainage and approach
roads and other infrastructural facilities, such as water supply and sewerage mains.

d. CRZ-lll A: Land area that are relatively undisturbed (rural areas) and those do not fall under CRZ-Il are
considered for CRZ-IlI. In CRZ-1II, the areas with population density more than 2161 per Sq.km as per
2011 census are considered in CRZ-IIl A

e. CRZ-1ll B: The CRZ-1ll areas with population desnsity less than 2161 persons per Sq,km as per 2011
census are considered for CRZ-11l B

f. CRZ-IV A: The water area and sea bed area between LTL up to 12 nautical miles on seaward side

g. CRZ-IV B: The water ara and bed area between LTL at the bank of the tidal influenced water body to the
LTL on the opposite side of the bank, extending from mouth of water body to influence of sea tide
(salinity 5ppt during driest season of the year)

The activities elucidated furthur are in general prohibited in entire CRZ. The activities are

i. Setting up of new industries, expansion of existing industries, operations, processes
ii. Manufacture/handling of oil, storage/disposal of hazardous substances
iii. Setting up of new fish processing units

iv. Land reclamation, bunding/disturbing natural course of sea water
V. Discharge of untreated waste or effluents from industries, cities or towns and other settlements
Vi. Dumping of city or town wastes including construction debris, flyash and others
Vii. Port and harbour activities in high eroding parts of the coast
viii. Mining of sand, rock and other sub-strata materials
iX. Altering active sand dunes
X. Disposal of palstic and other inert wastes such as glass bottles

a. CRZ-1A: Eco tourism activities such as mangrove walks, nature trails etcas approved in CZMP (Coastal
Zone Management Plan). Construction of roads is allowed for exceptional cases such as defence,
stratergic purposes and public amenities. For effected magrove or other vegetation covers in the
process, three times the area effected is to be taken up for compensatory plantation

b. CRZ-1B: Land reclamation activities are permitted for foreshore activities like ports, harbours, jetties,
wharves, Quays, Slipways, bridges, and sea links etc. Projects for defense, stratergic purposes. Land
reclaimed may be permitted for public utilities like mass rapid transit system, construction and
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installation of all necessary public utilities or infrastructure. Storage of non-hazardous cargo, Hatchery

and natural fish drying, treatment facilities for waste and effluents, salt harvesting and desalination
plants

c. CRZ-1I: Construction of building for residential, school, hospitals, institutions, offices, public places etc
shall be permitted only on ladward side of existing road or authorized fixed structures. Development of
vacant plots in designated areas for construction of beach resorts/hotels permitted as per guidelines.
Temporary tourism facilities along beaches such as wash rooms, change rooms, shower panels etc.

d. CRZ-Ill: Agriculture, horticulture, gardens, pastures, parks, playfields, and forestry. Construction of
dispensaries, schools, public spaces, bridges, roads, infrastructure facilities as permitted by CZMA.
Facilities required for local fishing communities such as fish drying yards, auction halls, net mwnding
yards, boat building yards, ice plant, crushing units etc.

e. For CRZ-lll areas beyond Non-development Zone (NDZ), development of vacant plots in designated
areas for construction of beach resorts/hotels. Public amenities and fishing related infrastructure.

f.  CRZ—IV: Traditional fishing and allied activities, Land reclamation/bunding for foreshore activities,
defense projects, erosion control measures, non-conventional energy sources associated activities,
storage of non-hazardous cargo, facilities for intake of cooling water and outfall for discharge of treated
waste water from thermal power plants. Weather radar monitoring stations, pipelines, conveying
system including transmission lines.

All states and union teritories should have a Coastal Zone management Plan (CZMP) devised/prepared for
proceeding related to coastal areas. Presently, 80 villages are along the coast line in the CRZ of VMR. The
CRZ area is needed to be demarcated and only permitted establishments are to be allowed in the regulatory
zone. At present any industry, resorts/hotels that are proposed to be constructed in CRZ have to take
clearance from the State Pollution Control Board (APPCB) and the conditions fixed for the clearance need to
be complied.

The treated effluents of major industries/ SEZ’s are being released into the sea at 13 locations (Table 4-5).
The disposal of these effluents into the sea is also regulated and monitored by APPCB; the treated effluents
of respective industries are stored in designed tanks at the sites. Once in a week /fortnight based on quantity
generated; samples are taken from these tanks by Regional offices for quality analysis and permitted to
release if the effluent is as per PCB norms given during clearance.

Table 4-5: Outfall locations in the CRZ of the VMR

Sl. No. ‘ Industry/ SEZ Latitude Longitude
1. Hetero Infrastructure SEZ Ltd 17 21' 07" 82 44'31"
2. SMS Pharmaceuticals Limited Ltd 18 02'11.24" 83 37'1.22"
3. Industrial Pharma Complex by Vijaya sri Organics Ltd 18 04'10" 83 40'35"
4, Lan tech Pharmaceuticals Ltd 18 04'25" 8341'25"
5. Hyacinth Pharma Ltd 18 05' 18" 8304'51"
6. GVMC sewage release outfall 17 42'51.24" 83 19'26.54"
7. APSEZ, Outfall | 17 31'35" 83 04'00"
8. APSEZ, Outfall Il 17 31'06" 83 02'45"
9. APSEZ, Outfall Il 17 31'18" 83 03'13"
10. | NKSEZ, Outfall | 17 21'01" 82 43'02"
11. | NKSEZ, Outfall II 17 20'00" 82 41'05"
12. | NKSEZ, Outfall 1l 17 19'25" 82 39'55"
13. | NKSEZ, Outfall IV 17 21'24" 8243'51"

Source: From Secondary sources in reports on Study area
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Other than these outfall locations a total of 20 projects (industries, ports, jetties, hotels and resorts) are in
the CRZ mostly in CRZ— lll, in some cases in both CRZ — I, and CRZ — llI; As per the projects that have applied
for CRZ clearance to the AP Pollution Control Board. In the Coastal regulatory Zone of the Study area in any
locations hatcheries, fishermen villages, mega or small industries are observed along the coast line with in
200m of HTL. Presently National Institute of Oceanography (NIO, Visakhapatnam) is preparing a CRZ zones
map for the VK — PCPIR part of VMR for further notification and clearance of area as per regulations.

COASTAL EROSION AND ACCRETION

The landward displacement of the short line caused by the forces of waves and currents is termed as coastal
erosion. Natural forces such as wind, waves and currents are constantly shaping the coastal regions. A regular
and cyclic phenomenon like erosion and deposition is prevalent in many parts of Andhra Pradesh Coast.
Coastal erosion is one of the major reasons for deterioration of coastal Zones.

The AP coast has frequently been affected by Cyclone and inundated by storm surges. The Tsunami in 2004
and various cyclones, including Phailin and Hudhud, have drastically changed the beach profiles making them
vulnerable to erosion, drowning deaths due to increased slope at the coast, and significant changes in the
local wave climate. Many coastal areas along the AP coast are now distorted with the changed scenario.
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Figure 4-4: Erosion & Accretion along the coastal region of VMR
Source: Districtwise shoreline changes in AP from National centre for Sustainable Coastal Management, MoEF & CC

As per oceanography experts around 9.2 percent of the 973.3 km-coastline in Andhra Pradesh has been
facing erosion. The VMR inheriting 251.3km, contributes to 25.8% of AP’s Coastline. Heavy erosion has been
noticed at Visakhapatnam and Bheemunipatnam beaches in Visakhapatnam district (Figure 4-4).
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The coastal line in this region is undergoing both erosion and accretion. Medium erosion is observed in all

two districts, Cheepulupada, J. V. Agarharam, Cheepurupalle (east), of Visakhapatnam district;
Kongavanipalem of Vizianagaram.

WAVE SURGE AND FLOODABLE AREAS

The coast of VMR is highly prone to cyclones, and VMR has many water bodies draining to the coast. In this
scenario early warning maps are prepared by Andhra Pradesh State Development Planning Society for facing
a probable storm surge, flood, and drought in the state of Andhra Pradesh. Topo sheets updated under this
section for storm surge, flood prone areas are collected for VMR.

The probable area of the coast in VMR that could be affected by wave surge induced during a Super Cyclonic
Storm of wind speed 235 Kmph is studied in this section. The information for this observation is collected
from Storm surge inundation maps prepared by Andhra Pradesh State Development Planning Society.

A possible area that could be damaged by wave surge during a super cyclone of 235 kmph and tropical
cyclone of 65 kmph are identified in the maps. Coast line of VMR is not affected by a 65 kmph Tropical
cyclone, So the probable area that could be effected by a 235 kmph super cyclone is studied for VMR. As
shown in the Figure 4-5, the highly effected area are coastal mandals and river mouths of major rivers.

In Visakhapatnam district coastal mandals Payakaraopeta, Nakkapalli, S. Rayavaram, Rambilli,
Atchutapuram, Parawada, Pedagantyada, Visakhapatnam Urban, Visakhapatnam Rural, and
Bheemunipatnam are prone to damage of which Payakaraopeta and Bheemunipatnam show chances for
major damage.

Vizianagaram district is the least effected district of VMR because of a storm surge as it only has two mandals,
Bhogapuram, and Pusapatirega along the coast. This is also the reason for having no cyclone land fallings
along the coast of Vizianagaram district. Figure 4-5.
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Figure 4-5: Storm surge inundation in VMR for a super cyclone of 235 kmph speed

Source: Storm surge Inundation map prepared by Andhra Pradesh State Development Planning Society (APSDPS)

Minor rivers that pass through the study area are Gosthani, Sarada, Varaha, Thandava, Champavathi, and
other major geddas. A probable flood inundation map minor rivers Gosthani, Pedderu, Varaha, Sarada,
Thandava, and pampa are prepared for a probable flood of 100 year return period

A probable flood inundation map for both rivers at 100 years and 2 years return period is prepared from the
inundation map collected from flood inundation map by Andhra Pradesh State Development Planning
Society. List of villages that could possibly affected in the flood inundation are added in the Appendix B.
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Figure 4-6: Probable flood inundation area for river at peak discharges in VMR
Source: Probable Flood Inundation map prepared by Andhra Pradesh State Development Planning Society (APSDPS)

DRAINAGE

The study region has few minor non — perennial rivers following their natural terrain draining into the Bay of
Bengal. As we observed earlier in ground water table lineament in the study are majorly from NE — SW
draining in to Sea. The study area also has many geddas collecting water from catchments and follows their
natural stream / channel to drain into Bay of Bengal. The study area has many reservoirs like Meghadrigedda,
Kanithi, Mudasarlova, Gambheeram, Tatipudi. As VMR is monsoon dependent area in case of heavy rains in
a short duration Flood prone areas as shown in the Figure 4-6 are likely to be most affected areas in the

study area.
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4.6 ENVIRONMENTALLY SENSITIVE AREAS & BIODIVERSITY

An ecologically sensitive area is a bio — climatic unit home for many diverse species of flora and fauna
endemic to the area. Western Ghats and Eastern Ghats are such bio reserves in Southern India. These areas
are affected by locally caused human impacts, which are causing irreversible changes in the structure of
biological communities. Some such ecologically sensitive areas that are in the VMR in need of conservation
are discussed in this section.

RESERVE FORESTS

The forest of Andhra Pradesh is mostly deciduous in nature and its canopy density widely changes in different
months. This region has an area of 54,304.19 hectares as forest area. As per Champion and Seth’s
classification, the forests of this Region fall into the following classes- Tropical Semi Evergreen Forests,
Tropical Moist Mixed Deciduous Forests, Tropical Dry Deciduous Forests, Tropical Dry Evergreen Scrub,
Tropical Thorn Forests and Dry Savanna Forests.

In Vizianagaram and Visakhapatnam districts it is in Eastern Ghats and hills in an area of 15848.57 ha and
38455.62 ha respectively, with Visakhapatnam district having the highest area as forest in the study area.
(Figure 4-7).
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Figure 4-7: Forest cover map in VMR

The Forest area in VMR is under Visakhapatnam division with Visakhapatnam and Vizianagaram circles.
The vegetation cover of the forest areas in India are classified into 6 types. They are,

i VDF — HL: Very Dense Forest in Hill Areas
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ii. PF — HL/WB: Other than very dense forest in hilly areas or 20m buffer around streams
or water bodies
iii. VDF — PL: Very dense forest in Plain areas

iv. MDF — PL: Moderate dense forest in plain areas
V. OF/SF — PL: Open/Scrub Forest in plain areas
Vi. NF — PL: Non-Forest in plain areas

Table 4-6: Vegetation cover in the forest areas of VMR by circles

Visakhapatnam 1.12 24,048.73 2,778.99 8,222.35 3,404.43 38,455.62
Vizianagaram 0 11,303.35 1,731.48 2,407.58 406.16 15,848.57
Total 1.12 35835.77 4510.47 13179.15 5376.83 58903.34

Study area has highest area of its Forest vegetation cover as (PF HL/WB) Other than very dense forest in hilly
areas or 20m buffer around streams or water bodies (Table 4-6).

VMRhas 1.12 Ha of its area as VDF-HLin Nakkapalli mandal; 36794. 91 Ha PF-HL/WBwith highest area in
Srungavarapukota mandal (4471.81 ha) and smallest in Anakapalle (1.06 ha); 14900.24 ha of OF/SF — PL,
highest in Anandapuam (1639.13 ha) and lowest in Bhogapuram mandal (2.17 ha); 5578.74 ha in NF - PL
highest in Gara mandal (591.39 ha) and lowest in Gantyada manadal (0.18 ha). Mandal wise compartment
vegetation covers are included in the Appendix C.

FLORA AND FAUNA

In VMR a total of 526 species of flora, 36 families and 86 species of mangrove trees, 34 species of mammals,
10 species of amphibians, 108 species of avi fauna, and 22 species of reptiles are identified excluding the
species of flora and fauna in protected areas like Kambalakonda and Kondakarla sanctuaries.

In the fish hatcheries, 8 types of fishes are cultivated they are Barbus, Carps, Cat fishes, common carbs,
Murrel, Mullets, Prawns, and Hilsa. 18 species of fresh water fishes are identified either caught or reported
in the VMR. 62 species of marine fishes are identified in the sea waters of VMR.

A total of 15 groups and 142 species of macrobeths, 28 groups, 270 species of Meso Zooplankton; 5 groups
of Phytoplankton, 10 groups of Zoo Plankton are identified in VMR.

MANGROVES

Mangroves are a group of trees and shrubs that live along the coastal areas inter tidal zones and estuarine
systems where river join sea. Andhra Pradesh state has a long and smooth coastal line of 973.3 km with
continuous inundation due to storm surges. AP coast line is segregated into three types Rocky coast (North
of Godavari Delta), Vegetated coast of Krishna and Godavari delta, Sandy coast of South of Krishna Godavari
basin. VMR has Rocky coast comprising of tidal creeks, and small patches of wetlands at the mouth of rivers
like Sarada, Vamsadhara, and Nagavali.

The Krishna Godavari deltaic region, and Coringa Wild life Sanctuary cover major mangrove population and
cover of the state, VMR has very small patches with light vegetation covers. The study has mangroves at 6
locations, they are Pentakonda mangrove swamp, PudimadakaMangroove swamp, Sarada River estuary
mangroves, Visakhaptnam mangroves, Sabbammapeta mangroves, Kuppili mangroves in kotapalem reserve
forest. 36 families and 86 species of mangrove trees are found in VMR.
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Figure 4-8: Pudimadaka Mangrooves

KAMBALAKONDA WILDLIFE SANCTUARY

It is a forest located near Visakhapatnam. It is under the control of Andhra Pradesh Forest Department since
March 10, 1970. Earlier the land was under the control of Maharajah of Vizianagaram. It was named after
the local hillock Kambalakonda. It is a dry evergreen forest mixed with scrub and meadows and covers an
area of 71.39 sq. km. The indicator species is the Indian leopard.

Figure 4-9: Kambalakonda Wildlife Sanctuary

The sanctuary maintains very rich bio-diversity comprising of 73 tree species, 39 species of herbs and shrubs,
and 18 species of climbers, 2 species of bamboos and 7 species of grasses, 23 mammal species, 7 species of
reptiles and more than 90 species of birds. the Sanctuary harbors large variety of flora and is characterized
by a scrub jungle the major tree species of the area are Ficus banghlensis, Acacia lucophloea, Acacia chundra,
Sapindusemarginatas, and Wrightiatinctoria.
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The area harbors a rich faunistic diversity which includes Panther, Bear, Wild Boar, Sambhar, Barking Deer,
Mouse Deer, Spotted Deer, Jackal, and Wild Dog.

KONDAKARLA BIRD SANCTUARY

Located at a distance of 48 kilometers from Visakhapatnam, the Kondakarla Bird Sanctuary in the Kondakarla village
(Atchuthapuram mandal), is the largest fresh-water lake in the state of Andhra Pradesh. The sanctuary, surrounded by
green hills, with 70 species of endemic and migratory birds.

Figure 4-10: Kondakarla Bird Sanctuary

This lake is a home to winged visitors and a feeding and breeding habitat to migratory birds other than home Avifauna.
19 families, 27 species of aquatic plants are identified in and around the sanctuary; 19 families, 60 species of
Zooplankter are identified from the littoral and limnetic regions of the lake.

INDIRA GANDHI ZOOLOGICAL PARK

It is one of the protected national parks of the country situated in the Kambalakonda Wild life sanctuary of
Visakhapatnam in an area of 250ha (625 acres). This park is a house for 92 species, 851 in number of fauna
and avifauna in 63 enclosures. It has 29 species, 272 numbers of mammals; 11 species, 91 numbers of birds;
52 species, 488 numbers of birds.

The zoo park has different sections for birds, reptiles, mammals, ungulates, primates, carnivores, lesser
carnivores. Primate section is home for various species of monkeys such as common langur, rhesus monkey,
bonnet monkey, and exotic fauna like Mandrills, Olive baboons, and sacred baboons. Carnivores section
holds tigers, lions, panthers, and lesser carnivores are wild dogs, hyenas, jackals, and wolves. Reptiles section
has water monitor lizards, land tortoises, pythons, and snakes. The Hippopotamus is one of the important
attractions for children in the zoo. Other attraction is walkthrough aviaries designed by Salim Ali, birds
section is a wonderful collection of bird species of Eastern Ghats. They are Rosy pelicans, Grey pelicans, Love
birds, Ducks, Peacocks, Budgerigars, Cockateels, and Painted storks.

This park suffered a major loss due to cyclonic storm Hud Hud on Oct 12, 2014. The park experienced a major
plantation loss at once about 40% of the trees have been completely uprooted, remaining 60% also suffered
heavy damages. A total of 11 animals died and about 180 birds/ reptiles escaped from the damaged
enclosures.
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TURTLE NESTING GROUNDS

Majorly four species of marine turtles having significant nesting/ feeding grounds observed along Indian
coast line, they are Leather Sea turtle (Dermochelys Coriacea), Green turtle (Cheloniamydas), Hawhsbill
turtle (Eretmochelys imbricate), and Oliver ridley (Lepidochelys Olivacea). Of these Species Oliver Ridley
turtles have a special habit coming back to their place of birth in the time of breeding and nesting.

The importance of the Oliver ridley turtles are that they present themselves as a flagship species for the vast
kind of habitats they occupy. The habitats are coral reef eco systems, sea grass meadows, open seas, and
sandy beaches. In Indian Sub — continent the threats faced by Oliver ridley turtles are a representative of the
threats faced by other coastal flora and fauna. The Oliver ridley Sea Turtles are considered the most
abundant turtles, still globally their number has declined by more than 30% from historic levels. These are
presently considered endangered because of the few nesting sites in the world.

CONSERVATION

Eggs laid by the mother turtles are conserved in two ways by in —situ conservation and ex —situ conservation.
In in — situ conservation eggs are protected in their natural Habitat, where as in ex — situ conservation eggs
are moved out of their natural habitat like hatcheries. In both cases once the baby hatchlings emerge, they

are helped to sea

i

Table 4-7: Sea turtle consevation record in the past 6 years by VSPCA

1 2010-2011 | Visakhapatnam | 184 19,966 16,183 1,713 2,070
2 2011-2012 | Visakhapatnam | 181 21,343 13,460 7,116 764

3 2012-2013 | Visakhapatnam | 187 22,362 13,722 6,209 2,431
4 2013-2014 | Visakhapatnam | 319 37,078 34,056 2,726 1,140
5 2014-2015 | Visakhapatnam | 320 38,793 33,495 3,294 2,004
6 2015-2016 | Visakhapatnam | 343 39,604 32,742 4,263 2,559
7 2016-2017 | Visakhapatnam | 705 78,494 65,044 9,777 3,675
8 2017-2018 | Visakhapatnam | 677 77,344 | 70,360 6,136 2,842

Source: Annual Turtle Conservation reports of Visakhapatnam Society for Protection and Care of Animals (VSPCA)

Main threats being faced by the sea turtles are toxic substances being released in to the sea, use of fishing
nets without turtle escape, eggs being consumed by predators such as dogs, and foxes. One other major
threat is consumption of adults which is observed in other countries than India.
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4.7 ENVIRONMENTAL QUALITY STATUS

AMBIENT AIR QUALITY

In the recent year, studies have been conducted to understand the effect of pollutants, as well as RSPM (2.5)
on the health of the people that are exposed to high concentrations of pollutants for long periods. The
conclusions of these studies say that over a million deaths in India are due to the direct consequence of air
pollution. It is also the cause for more than one million pre-mature births in the last year of India.

ANNUAL AVERAGE CONCENTRATIONS FROM APPCB DATA

For strategical planning of any region an understanding of Ambient air quality is mandatory. In that light
Ambient Air Quality Monitoring concentrations of RSPM, SO2, NOx, and NH3 for last 7 years from the year
2011 to2017 are observed in the VMR. The data being collected in Visakhapatnam from National Air Quality
Monitoring Programme (NAMP) and Port stations. The locations of the NAMP stations studied are ESI
hospital(s), Mindi (R), Seethammadhara (R), Gnanapuram (R), Police Barracks (C), Industrial Estate (l),
Pedagantyada (l), and Ramky (l). Locations of PORT monitoring Stations are St'Alyosius School, St'John's
Parish School, MCV /AOB.

The ambient air quality in the VMR are compared relative to Indian Ambient Air quality standards. The
standards are detailed seperately for Ecologically sensitive areas, and other industrial, residential, rural and
others (Table 4-8).

Table 4-8: Air pollutant limits as per National Ambient Air quality Standards

PM1o 60 100 60 100
PM;.s 40 60 40 60
SO, 50 80 20 80
NO, 40 80 30 80

Source: National Ambient Air quality standards as per Air (Prevention and control of Pollution) act, 1998 of Gol

Annual’: Annual arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24
hourly at uniform intervals

24 hours™": 24 hourly or 08 hourly or 1 hourly monitored value as applicable, shall be complied with 98% of the time,
they may exceed limits but not on two consecutive days of monitoring.

The monthly Average of Ambient Air quality monitoring at NAMP monitoring stations in Visakhapatnam and
Vizianagaram. SO2, NOx, RSPM and Ammonia, levels that are monitored by APPCB are analyzed (Figure 4-11).

As per the study of the air quality in the region for last 7 consecutive years it is observed that the RSPM
concentrations are higher than standard in the whole region, and highest concentration is observed in year
2016. SO2, NOx, and NH3 concentrations are less than standards and in a fluctuating trend.
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Figure 4-11: Annual Average Concentrations (ug/m3) of RSPM , SOz, NOx, and NHs at NAMP monitoring stations
from 2011 to 2017

The higher RSPM concentrations in the region are due to higher concentration of industries such as HNPCL,
Port activities, Visakhapatnam steel plant and others. Mitigatory measures need to be adopted for reducing
the RSPM levels with augmenting green covers and better filtering of effluents before release to atmosphere.

PARTICULATE MATTER CONCENTRATIONS

To understand the pollution levels in the other non - NAMP monitored areas of the VMR a rigorous exercise
of is done to extract ten ambient air quality sample locations from the air quality monitoring study conducted
samples in various EIA reports submitted to AP Pollution Control Board.

The sample locations identified are either near SEZ’s, near Reserve forest, ports, or near coast. The PM 2.5,
PM10, SO2, NOx concentrations of ambient air monitored in these locations is taken as reference for air
quality in the project area (Figure 4-12).
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The particulate matter concentrations in the sample locations are under standards when compared to

concentrations of pollutants for an exposure period of 24 hours. The locations taken for ambient air quality
monitoring is listed in the Table 4-9. (Figure 4-12)

Table 4-9: Ambient air quality sampling locations

Location No ‘ Name
A2 Pudimadaka
A3 JNPC parawada
A4 Yelamanchili
A5 port administrative building
A6 Srirampuram
A7 Konada
A8 Nellimarla
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Figure 4-14: Concentrations of PMz.s and PMio at ambient air quality sample locations in VMR

Both PM2.5 and PM10 concentrations observed at the ambient air quality monitoring locations in the study
area are compared with *24 hour exposure standards of 60 and 100 (ug/m3) for PM2.5 and PM 10
respectively, and *annual exposure standards 40 and 60 (ug/m3) for PM2.5 and PM10 respectively (Figure
4-14).

PM2.5: Relative to *Annual standards, the PM2.5 concentrations at JNPC Parawada, Visakhapatnam port
administrative building, and Nellimarla are higher than standard; relative to *24 hour exposure standards,
the PM2.5 concentrations at JNPC Parawada are higher than standard concentrations.

PM10: Relative to *Annual standards, the PM10 concentrations at JNPC Parawada, Visakhapatnam port
administrative building and Nellimarla, are higher than the standard; relative to *24 hour exposure
standardsPM10 concentration at JNPC parawada is almost equal to the standard concentrations.
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GASEOUS POLLUTANTS

To determine the gaseous pollutants concentrations in the VMR the concentrations of SO2, and NOx at the
ambient air sample locations are observed, and these concentrations are compared to *annual exposure
standards 50 and 40 (ug/m3) for SO2, and NOxrespectively and *24 hour exposure standards of 80 (ug/m3)
for both SO2, and NOx.
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Figure 4-15: Concentrations of NOy, and SOz at Ambient air quality sample locations in VMR

SO2: relative to *Annual standards the concentration of SO2 at JNPC parawada is almost equal to the
standard; relative to * 24-hour standards SO2 concentrations in all sample locations are below standards.
NOx: relative to both annual and 24 hour standards the concentrations of NOx are within the limits (Figure
4-15).

AMBIENT NOISE QUALITY

Noise pollution can be a serious health to all living beings either humans or animals and birds. The
Government of India has developed noise pollution (regulation and control) rules 2000 to overcome the issue
of noise pollution. Standards for Ambient noise quality are shown in for residential, commercial, industrial
and silent zones during both day and night. Ten samples are taken study noise standards in both day and
night for the study area.

Table 4-10: Noise levels at the sample locations identified

Noise Location Location name Day Noise levels dB Night noise levels
no (A) dB (A)
N2 Nellimarla MIMS 51 43.2
N3 Pudimadaka 45.7 42.5
N4 HPCL inside control room 82 79.2
N5 Yelamanchili 46 33
N7 Sreerampuram 53 44
N8 Konada 48 38
N10 Appikonda 50.5 41.8
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The noise regulation standards as per Noise Pollution (regulation and Control) rules, 2000 are listed in the
Table 4-11
Table 4-11: Noise level standards

Limits in dB(A)
Category of area /Zone

Industrial area 75 70
Commercial area 65 55
Residential area 55 45
Silence zone 50 40

Source: Noise pollution (Regulation and Control), Rules, 2000 as per Gol

The noise locations identified, and actual noise levels at the sample locations are listed in the Table 4-10, and
marked in the Figure 4-12. In the ten sample locations noise levels are observed to be higher in Industrial
areas, and commercial areas within the study area. Especially noise levels in HPCL are higher than permissible
limits for 8-hour exposure period. Other residential and sensitive areas are well within the limits during both
day and night times.

INLAND WATER QUALITY

Water is used for domestic, drinking, irrigation and industrial purposes majorly in the study area. Due to
unscientific disposal of industrial effluents by some of the industries a frequent quality check of surface
waters is necessary considering the industrial and infrastructural growth anticipated in the study region in
this regards water quality of both surface rivers and ground water are analyzed.

GROUND WATER

Ground water quality in the study is on deteriorating trend in the study especially ground water in the Visakhapatnam
district is most affected. When compared to IS 10500: 2003, when pH values of the ground water were in a range of
7.26 to 8.9. Whereas the permissible limits are 6.5 — 8.5. In all the regions of the VMR the ground water seems to have
high concentration of total dissolved solids than the permissible limits (Figure 4-16). Total hardness was also found out
to be more than permissible limits in almost all the regions. Of which Visakhapatnam area has highest levels of TDS and
TH concentrations. Even though high concentration of TDS is not harmful to human health, utilization of ground water
also without proper treatment is not recommendable.
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Figure 4-16: pH, TDS, and TH concentrations at GW sample Locations
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Figure 4-17: Cl, F, NO3 - N, SO4 concentrations at GW sample locations

Nitrate and fluoride concentrations in the study were found out in permissible limits in all regions, whereas

chloride and fluoride concentrations were found out to be higher in Visakhapatnam and Vizianagaram areas
(Figure 4-17). The sample locations identified for quality analysis of ground water in VMR are shown in the

Figure 4-18.
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Figure 4-18: Ground water quality sampling locations

Considering all parameters ground water in the Visakhapatnam is found to be most polluted especially in

Nakkapalli, Munagapaka, and Atchutapuram mandals w.r.t permissible limits. Ground water quality was

found to have deteriorated rapidly in Visakhapatnam area. This was mainly due to the nature of aquifer rocks

which have a natural accumulation of the salts due to the presence of alkaline and laterite rocks. Considering
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all parameters, the quality of ground water in the study area suggests suitable treatment of water to make

them potable. A map of identified ground water sampling locations is added in the Figure 4-18.

Water quality indicators are considered as specified in IS 10500: 2003 standards. pH values were found to
be in a range of 7.22 to 8.2. Identified rivers water quality is within the limits. Iron concentration is found to
be high in Kanithi and Meghadri gedda reservoir. Total dissolved solids, Total hardness, chloride, Fluoride,
Sulphate, and Nitrate were found out to be in permissible limits. Due to the pollutants in the water it is
mandatory to treat the water before use to make it potable for any necessary purpose. The sample locations
identified for the surface water quality analysis in VMR are shown in the Figure 4-12.

Considering all variables water is found out to be most polluted near Payakaraopeta, Visakhapatnam, and
along the coast High salinity is observed due to sea water intrusion. Though high levels of the salinity, TDS
and alkalinity may cause health hazards, measures have to be taken to avoid further contamination in surface
water by strictly monitoring the water quality.

MARINE WATER QUALITY

Marine water is an important factor for the existing SEZ’s and ports, and other major projects. This is because
of the fact that most of the core industries along the coast are dependent on water. The coastal water is
highly vulnerable to contamination because of the industrial concentration pollution along the coast. Power
generation industry, petroleum industries are dependent on this source. Effluent discharge from core and
ancillary industries are being monitored. All the industries that are releasing effluents into the sea after
treatment are being stored into storage tanks. Every week samples from these tanks are collected by AP
pollution control board and analyzed. Only after confirming the effluents are up to the standards they are
allowed to be released into the sea.

In case of zoo plankton, phytoplankton, and macro benthos are high in coastal waters. At present the marine
ecosystem is in good health recording high plankton, benthic diversity, and individual count. It is under the
impact of effluents that are being released in to the sea through the outfalls by some of the mega industries
along the coast. So, a continuous monitoring of marine water quality, and ecosystem health is necessary to
preserve the bio — diversity of the sea. In this regard, sample locations are identified along the coast of the
VMR to analyze the Sea water quality (Figure 4-19).

At present, the quality of marine environment is healthy. pH is nearly alkaline ranging between 7.2 to 8.2.
All other physio — chemical parameters are same as terrestrial water and within acceptable limits.
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Figure 4-19: Marine water sample locations in VMR

CONCLUSION

Environmental quality within VMR is studied from the secondary information collected from published
studies. As a result, a composite status of air, ground water, surface water, noise levels, and marine sea
water quality levels are obtained. In all the parameters except marine water quality Visakhapatnam and VK-
PCPIR areas are most polluted zones because of vast industrial cluster concentration which are consuming
the existing natural resources at high rate. This is leading to the imbalance in the existing environmental
quality of the region. Immediate actions to analyze the existing pollution levels and taking necessary
pollution mitigation measures is necessary to avoid further deterioration of environmental quality of the

region.
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5 REVIEW OF KEY ECONOMIC SECTORS

The purpose of this chapter is to understand the economy of the region. The contribution of various districts
to the economy of the region have been analysed in the light of the economy of the state as indicated in the
regional economic base. The analysis evolves the key sectors of economy based on which the planning
parameters like workers, employment, WFPR etc., will be determined during the further stages of the study
during employment and population projections.

5.1 INTRODUCTION

India is presently the third largest economy of the world having a Gross Domestic Product of X 794.47 lakh
crores ($10.57 trillion) based on purchasing power parity as per International Monetary Fund estimates for
2018. Since economic liberation of India in 1991, it has achieved an average growth rate of 6-7% in GDP. It
has grown at an impressive rate of 8.2 in the first quarter of FY 2018-2019.

Service sector contributes to the major portion of the Indian economy in 2016-2017 as per constant prices
of 2011-12. Total GDP being X121.65 lakh crores, the tertiary sector contribution amounts to about 60 lakh
crores with a share of 53.77% whereas the secondary sector has a share of 31.12% contributing around
%34.75 lakh crores and primary sector having the lowest contribution of 15.11% and with a gross value
addition of X16.84 lakh crores. This shows the flourishing of the service sector in India with major economic
activities of real-estate and financial services.

According to the current prices, the Gross Value Added by the State of AP is %6.75 lakh crores for FY 2016-
17 and %5.32 lakh crores as per constant price of 2011-2012. This constitutes 5% of the National GVA. The
sector-wise contribution shows a similar trend as of India as a whole. Service sector has a leading
contribution of 46%. But primary sector is the second largest contributor in the state economy with a share
of 28% very close to the secondary sector contribution of 27%. This composition of the state economy will
be subject to change due to the influence of rapid urbanisation, the effects of bifurcation of Andhra Pradesh
and policy boost from State Government.

Visakhapatnam has taken momentum as a port city and due to the locational advantage; it has gradually
evolved as an industrial hub. A rapid growth in the manufacturing sector has been evident in the last four
decades starting from major anchor industries like Hindustan Shipyard, Hindustan Petroleum Corporation
Ltd., Bharat Heavy Plates and Vessels (now under BHEL), Visakhapatnam Steel Plant, NTPC, etc. With
influence from key projects like Visakhapatnam Chennai Industrial Corridor, Petroleum Chemical and
Petrochemical Investment Region and Sagarmala, there will be a boom in employment generation in
manufacturing sector.

5.2 CONTRIBUTION OF VMR TO DISTRICT & STATE ECONOMY

Visakhapatnam being a port city and having a good global and hinterland connectivity has evolved as an
industrial town with manufacturing sector flouring around the city. The city by virtue of its urbanisation due
to the economic activities has also developed the tertiary sector. Manufacturing activity forms the
stronghold for the regional economy along with the transportation and logistics. Real-estate sector also
comes up as a major contributor to the economy in VMR.
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Figure 5-1: VMR by districts

Two districts of VMR have been contributing significantly to the domestic product.

Vizianagaram District: Agriculture is the major producer of district income, after Trade and Hotels. Because
of the new airport which is going to be established in Bhogapuram, the economy is likely to get a boost,
especially in areas of industries and tertiary sector.

Visakhapatnam district: This district has better connectivity in this entire region by land, sea and air. Due to
the city’s ideal location between major road and rail corridors, especially the Chennai - Kolkata corridor, the
industrial sector has been showing major development. Further earmarking land for various industries,
establishment of various SEZ and IC also contributed to the increase in industries. The district has two major
ports of which one has been established recently to reduce the load on the existing port of Visakhapatnam.
Agriculture has least share and contributes least to the district income, when compared with the other
districts in the region.

5.3 AGRICULTURE

The primary sector contributes 23.1% to the GSDP of Andhra Pradesh, of which the project region alone constitutes
8.1% (which includes the entire districts of Vizianagaram and Visakhapatnam). As per Census 2011, nearly 41% of the
working persons of these 35 mandals of VMRare engaged in agriculture sector. About 55% of the VMRis under
agriculture majorly contributed by Vizianagaram district.

After analysing the agriculture sector of VMR, it is found that Vizianagaram district is the most fertile area which has
more agricultural land and good irrigation facilities.
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Figure 5-2: Land under agricultural use in VMR

A detailed analysis has been done at mandal level taking the parameters of total Agricultural Area, total
Cropping Area, Cropping Intensity, total Irrigated Area, Irrigation Intensity and Land Holdings per farmer.
Figure 5-3 shows the agricultural potential area.
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Figure 5-3: Agriculture potential mapping in VMR
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Visakhapatnam (urban) mandal has zero agricultural activities since it is fully urbanized. Urban farming on

roof gardens can be encouraged, which has more potential to increase agricultural activities.

Gajuwaka, Pendurthi and Sabbavaram mandals of Visakhapatnam and Vizianagaram mandal of Vizianagaram
district are the least agricultural potential areas in VMR. This can be increased by effective use of resources
and utilizing various schemes of state and central government for the seeds and soil fertility.

5.4 FISHERIES

Fisheries are one of the traditional occupations and major source of economy for coastal population in India.
This sector provides 4.93% to GSDP, of which, 6.5% alone is from the project region. The economic
contribution of VMRto the State Agriculture sector has increased from 5.8% in 2010-11 to 6.5% in 2012-13.

In VMR, sea food industry is growing over years and is one of the growth engines in Agriculture sector
identified by Government of Andhra Pradesh (GoAP). There has been a shift from traditional crafts used for
fishing to motorized and mechanized crafts which boosted the economy of the fisheries sector and the
livelihood of the fishermen.

VMR has a coastline of 252 kms, which is 25.8% of total state coast length. There are 80 fishing villages
depending on fishing as their livelihood. (Marine Fishing Census-2010).
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Figure 5-4: Local markets and facilities provided to fishermen community

5.5 INDUSTRIES

Transformation of Visakhapatnam into a large manufacturing hub has taken place over the last four decades
along with supporting infrastructure and ancillary base. Major industries such as Hindustan Shipyard,
Hindustan Petroleum Corporation Ltd., Bharat Heavy Plates and Vessels (now under BHEL), Visakhapatnham
Steel Plant, NTPC, etc., with large base of supporting ancillary industries have been setup in the decades of
’81 and ‘91. This transformation continued with advent of Special Economic Zones (for instance, AP SEZ, in
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Visakhapatnam district) which has boosted the investment in industries in recent years. Presently, the
industrial sector of VMRcontributes 22% to the GVA by the industrial sector of state and 5.9% to the total
GVA.

The VMRhas a strong industrial base with distinct typology of industries which has been influenced by the
factors like the presence of port like the Visakhapatnam port, Gangavaram port and Kakinada deep water
port, the availability of resources of agricultural produce like jute, rice, sugar, cashew and even fisheries,
minerals in the Eastern Ghats and petroleum in the Krishna-Godavari basin, availability of labor and the
exposure to the global market. These have induced the development of industries like metal and metal
fabrication and machinery manufacturing, food processing units, textile industry, petroleum and
petrochemical units, and pharmaceutical and allied chemical manufacturing units.

The region has 7,316 manufacturing units, 23 industrial parks, 15 SEZs with total investment of X 71 thousand
crores and 2.3 lakhs employment. APIIC has 26,615 acres of land in the region out of which 38% is not yet
allotted and can be used for future developments.

With the help of the initiatives of Andhra Pradesh Government through agencies like APIIC and facilities like
single window clearances for setting up manufacturing units, the state is at a leading position at ease of
doing business (EoDB) and is attracting large investments even from the global market Figure 5-5 and Figure
5-6 shows the location of large and mega industries and industrial parks in VMR respectively.
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Figure 5-5: Location of Large and Mega Industries in VMR
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Figure 5-6: Location of Industrial Parks in VMR

With the help of the initiatives of Andhra Pradesh Government through agencies like APIIC and facilities like
single window clearances for setting up manufacturing units, the state is at a leading position at ease of
doing business (EoDB) and is attracting large investments even from the global market.

5.6 PORTS AND SUPPORT LOGISTICS

There are two sea ports falling within the VMR, Visakhapatnam port and Gangavaram port and Kakinada
deep sea port is about 10 km from the region. Hence, within the influence of the project area, three major
ports, a container terminal and two fishing harbours are present.

Visakhapatnam Port is located at 17°41’ N and 83°18’ E, is almost equidistant from Kolkata and Chennai
ports. Figure 5-7 shows the location of the port. The port is a premier port in the country, in terms of annual
traffic (cargo throughput). There is also a fishing harbour, spread over in 38 ha of area, which is presently
being used by local fishermen for fishing related activities and as shelter for their launches/crafts.
Visakhapatnam port facilities in inner and outer harbours are presented in Table 5-1.
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Figure 5-7: Visakhapatnam Port Area

1 Water Spread (Hectares) 100 200

2 Maximum Draft (in meters) 14.50 18.10

3 Length (in meters) 230 LOA 320 LOA

4 Beam (in meters) 325 50

5 Vessel Class PANAMAX Super Cape (up to 2 lakh DWT)
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Port facilities Inner Harbor Outer Harbor

6 Number of Berths 18 6

Source: Visakhapatnam Port Trust Annual Report, 2018

Visakhapatnam port majorly handles POL, iron ore, Fertilizer, Thermal Coal and Cooking Coal. Table 5-2
shows the principal commodity wise cargo traffic handled at Visakhapatnam Port for the years 2011-16
(Figure 5-8).

Table 5-2: Principal commodity wise cargo Traffic handled at Visakhapatnam Port (in lakh tonnes)

Fertilizer Coal Container
Iron Ore &
Pellets Th |
(Export) Finished Raw erma Tonnage TEUs
(Export)
1| 2011-12 184.4 161.54 37.17 | 8.32 31.89 67.8 42.14 | 234 100.5
2] 2012-13 150.4 123.09 20.23 | 5.65 29.51 | 68.35 45.54 | 247 | 104.56
3] 2013-14 10.09 129.99 17.71 | 7.95 27.44 | 69.28 49.16 | 262 | 109.37
4| 2014-15 146.4 83.01 18.38 7.2 27.79 | 60.74 43,73 | 248 99.12
5| 2015-16 169.4 59.79 19.96 | 7.99 33.93 | 50.81 51.45 | 293 96.78
6 | 2016-17 | 166.04 114.20 18.86 | 7.76 34.71 | 42.82 64.28 120.50
7 | 2017-18 | 160.50 106.46 19.53 | 9.20 29.48 | 57.64 68.35 125.86

Source: Visakhapatnam Port Trust Annual Report, 2018
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Figure 5-8: Commodity wise cargo Traffic handled at Visakhapatnam Port
Source: Visakhapatnam Port Trust Annual Report, 2018

Major development projects planned / initiated are as given below:

1. Development of East Quay — 1A berth in inner harbor for handling thermal / steam coal with a
capacity of 7.36 MTPA;

2. Upgradation of Ore Handling Complex (OHC) and creation of new facility (West Quay 1) for
handling iron ore with a capacity of 23 MTPA;

3. Extension of Visakhapatnam Container Terminal in the outer harbor with a capacity of 0.54
MTEUs and thus, enhancing the capacity to 2 MTEUs;
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Installation of mechanized fertilizer handling facility at East Quay — 7 berth in inner harbor with
a capacity of 5.21MTPA,;

Development of West Quay North berth (WQ — 7&8) in inner harbor with a capacity of 6.29
MTPA;

Replacement of existing East Quay berths to cater to 14.5 meters draft vesselsi.e., (E.Q. 2,3,4,5)
with a capacity of 6.00 MTPA;

Installation of Harbor Mobile cranes at East Quay and West Quay berths;

Development of Grade separation at Convent Junction through a flyover;

Development of multi model logistic hub as Joint Venture with M/s Balmier Lawrie & Co. in 100
acres of Visakhapatnam Port Trust land;

Development of multi modal logistic hub by M/s CONCOR in 100 acres of Visakhapatnam Port
Trust land;

Establishment of Container Freight station (CFS) on Visakhapatnam Port Trust land by
Visakhapatnam Container Terminal Pvt Ltd.;

Revamping of R&D yard to Railway standards; and

Electrification of Railway tracks of coal terminals.

Port is located within 15 km south of Visakhapatnam Port. Figure 5-7 shows the location of the

port. It is a newly developed greenfield port, which started operation in August 2008. It is a Joint Venture
(JV) between the State Government of Andhra Pradesh and a consortium led by Mr.D.V.S. Raju. Exports and

Imports Carg

o traffic handled by Gangavaram Port from 2009-10 to 2015-16 is given in Table 5-3.
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Figure 5-9: Gangavaram Port Area

Table 5-3: Exports and Imports Cargo traffic handled by Gangavaram Port

2009-10 12.58
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2 2010-11 13.91
3 2011-12 13.99
4. 2012-13 13.10
5 2013-14 15.81
6 2014-15 20.74
7. 2015-16 19.33

Source: Gangavaram Port Limited Office

To improve connectivity to port, following proposals were submitted to Government of Andhra Pradesh and
Director of Ports.

> Widening of existing 4 lanes road to 6 lane road connecting NH-16.
» From NH-16 to Port entry gate existing 2 lanes to 4 lanes.

» 4 lane beach road of 30 km connecting Port to Atchutapuram SEZ.

Coastal Railway line around 35 km from Gangavaram Port to Atchutapuram SEZ connecting NTPC Simhadri,
Hinduja Power Plant, Brandix, Pharma Park and other upcoming industries along the sea coast.

Besides the two functional ports, which are large and medium, two minor ports are proposed within the
VMR.

» Bheemunipatnam about 29 km north east of the port of Visakhapatnam and is proposed
to be developed as minor port on the southern bank near the mouth of river Gosthani. It
is proposed to develop Bheemunipatnam as a satellite terminal for the Visakhapatnam
Port.

> Kalingapatnam is about 83 km north east of the port of Visakhapatnam. The port is
proposed on the southern bank of the estuary of river Vamsadhara near its confluence
with the sea. It is proposed to be developed as lighterage port which is stated to be
suitable for development of good deep water, all weather port by Department of Port,
GOAP.

» Nakkapalliis proposed to be commissioned as a minor port situated in Nakkapalli village of
Visakhapatnam district within VK-PCPIR region. M/s. ANRAK Aluminum Limited has been
permitted for the construction of a captive jetty.

Meanwhile, high-level committee appointed by the Union Shipping Ministry for setting up a second major
sea port in the state of Andhra Pradesh. Apart from Nakkapalli, Duggarajapatnam of Nellore District and
Ramayyapatnam in Prakasam district are selected as the probable sites for the second major port in the
state. If Nakkapalli gets selected as the site for a second major sea port in the state, it could impact the region
in a large way.

Visakhapatnam is the only place where logistic hub is located in the region. It has both Container Freight
Station and Inland Container depot. Visakhapatnam ICD is a Combined (Both Exim & domestic) container
terminal. Container Freight Station, Visakhapatnam has started functioning in Dec ‘02. The new depot has
started functioning April ‘05 for both Exim and Domestic Traffic. The Clearing and Forwarding Service (CFS)
area is adjacent to VPT and hardly 3 km away from Visakhapatnam Railway Station. It has got a natural
advantage in terms of connectivity to both Port and Hinterland.
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M/S. Balmer Lawrie & Co Ltd (BL), in joint venture with Visakhapatnam Port Trust, have proposed to develop
a Multi-Modal Logistics Hub (MMLH) at Visakhapatnam in an area of 60 acres which is located near NH-16,
adjacent to the port connectivity road. As per the officials of Visakhapatnam Port the project is under active
consideration of the Govt. of India and is expected to take off soon.

5.7 MINING

Mining forms one of the major sectors of economy with the rich resources of minerals in the region owing
to the Eastern Ghats and the coastline. Minerals like bauxite, manganese graphite, chromite, iron, copper-
lead-zinc, apatite, mica, precious and semiprecious stones, granite (natural and commercial varieties),
feldspar, quarts and quartzite, beach sand places and ochres are commonly found in this whole region which
extends from Odisha in the north through Andhra Pradesh to Tamil Nadu and some portion in Karnataka.

The state of Andhra Pradesh alone produces 48 industrial minerals with extensive resources of building
materials. It stands first in the value of mineral production, contributing 9 to 10 per cent (Rs. 6,583 crores)
of the country’s mineral value production and approximately Rs.800 crores by way of foreign exchange. It
produces about 80 million tonnes of industrial minerals and 8 million cubic meters of dimensional stones
and building material.

The project region consisting of the two districts has reserves of significant quantities of minerals like
manganese, quartz and quartzite, various kinds of clay and beach sand. Minor minerals like gravel, granite,
sand, road metal and building stones are available in abundance. The minerals found in the three districts
are given in Table 5-4.

Table 5-4: List of minerals available in the Project Region

District Mineral Resources

Manganese, Limekankar, Quartzite, Moulding Sand, Road Metal/Building

Vizianagaram .
g Stone, Colour Granite, Gravel/Earth etc.,

Apatite, Laterite, Bauxite, Heavy Mineral Beach Sands, Semi-precious
Visakhapatnam Stones, Clays, Colour Granite, Road Metal/Building Stone, Colour Granite,
Gravel/Earth etc.

Source: Department of Mines and Geology

Quartzite
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Figure 5-10: Minerals predominantly mined in VMR

The production of major minerals in the districts of Vizianagaram are of similar quantities while the
amount of extraction in Visakhapatnam district is comparatively much low (Table 5-5). But the scenario is
just the reverse for the production of minor minerals in the region. The cause of this disparity may be the
presence of huge reserves of minor minerals located in the Visakhapatnam district.

Table 5-5: Major mineral production in the Project Region in 2013-2014

Major Minerals Minor Minerals
District . i
Production 2013-14 Value 2013-14 Production 2013-14 Value 2013-14 (Rs.
(Lakh Tonnes) (Rs. Lakhs) (Lakh Tonnes) Lakhs)
Vizianagaram 6.1 525.9 3.8 1536.1
Visakhapatnam 0.3 16.0 19.0 1,036.2

Source: District Statistical Handbooks

The production value in major minerals for three years from 2011 to 2014 has increased gradually in

Vizianagaram. But in the case of Visakhapatnam district both the production quantity and value has
decreased over the years. This is shown in Figure 5-11.
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Figure 5-11: Production of Major Minerals in Project Region

The scenario is opposite in the case of minor minerals with decreasing productivity in Vizianagaram while
Visakhapatnam experiencing fluctuation (Figure 5-12).
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Figure 5-12: Production of Minor Minerals in Project Region

The availability of the major minerals in the districts is assessed by the quantity of production of each mineral
in the respective districts. Manganese dominates in the mining sector in Vizianagaram.
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Figure 5-13: Distribution of major minerals in the Project Region
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Figure 5-14: Distribution of minor minerals in the Project Region

The VMR falls in the Northern Segment of the Eastern Ghats which has a narrow, rocky coast between
Ichapuram and Tuni and a small portion of the Central segment. Therefore, there is a major mineral deposit
that falls in the VMR, viz. Bheemunipatnam deposit. These deposits are rich in minerals namely ilmenite,
garnet, sillimanite, zircon, pyriboles, etc which are collectively called beach placer. limenite is an important
ore in making titanium dioxide pigment, titanium sponge, titanium chloride and titanium metal. Figure 5-15
shows the availability of minerals in the VMR.
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Figure 5-15: Mineral map of VMR
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According to the District Domestic Products of the 2 individual districts, two districts have seen a downfall in

the domestic product. This may have happened due to the ban on the sand mining in river beds during the
last few years because of over exploitation and theft. The detail of the district domestic product is given in
Table 5-6

Table 5-6: District Domestic Product of Mining and Quarrying year 2011 to 2013

District Domestic Product in Mining and Quarrying (in Rs. Crores)

DISTRICT \ 2010-2011 2011-2012 2012-13
Vizianagaram 41 20 22
Visakhapatnam 929 210 225
VMR Districts 970 230 247
State GSDP 4,560 5,314 5,692

Source: Directorate of Economics and Statistics, Andhra Pradesh

Presently VMR has large availability of manganese, quartz and quartzite and the minerals from beach sand.
There is high availability of bauxite in the region, which is still unexploited due to the regulations under
Agency Tracts Interest and Land Transfer Act, 1917. The large productivity of road metals and building stones
are consumed by the rapid urbanization in the surrounding area. Colour granite is also mined in considerable
guantity which finds export demands. With the recent notification of including 31 minerals under state
jurisdiction will benefit the state government more from the revenue from mining sector.

5.8 TOURISM & HERITAGE

VMR covers a long coast line and a large region comprising various scenic spots, culturally rich religious
destinations and several master pieces of great architectural heritage. Along with the urban attractions in
tourist destinations, there are untouched rural scenic spots and relatively less exploited heritage structures
located in rural hinterland that offer great potential to generate economic and employment opportunities.
The city of Visakhapatnam can be considered as the nucleus for tourist activity in this region.

The VMR offers naturally, ecologically, culturally and religiously diverse variety of tourist destinations that
present scope to explore continuously. The tourist destinations that are present in the region can be mainly
classified into the following:

P Resorts / Beach front
» Religious Tourism

P Cultural Tourism

P Hill Stations

» Nature / Eco-Tourism
» Adventure Tourism

BEACH FRONT

Sprawling along the coastal line with varied topographical features the VMR offers various options for eco
tourists. The coastal line embracing the VMR has a variety of beaches that have stark differences from one
another. The meeting point of the land and sea is ornamented with bays that offer visual grandeur for urban
beach fronts to ride, relatively shallow beaches that are favourable for water sports, rocky beaches that
would offer tranquil atmosphere to spend the leisure time. The rocky mounds near to the beaches have been
the adobes of the Buddhist monks from the times immemorial.
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The popular beaches adjoining the city of Visakhapatnam and Bheemili offer a varied experience to different
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tourists with in a span of 30 km. These include the quiet and untouched Yarada beach that welcomes troops
of tourists on a family trip, the active Rama Krishna Beach, quite Rushi Konda and Bheemili beaches. Along
this 30 km corridor there are many resorts and five-star hotels that are developed in the recent years. This
beach front also has parks that attract many city dwellers in the evening. Apart from the existing parks the
tourism department and the municipality has proposals to develop it into a continuous stretch of beach front
with parks and promenades under the World Bank Disaster resilience program. The other beaches like
Appikonda offer clean waters nearby few religious shrines that attract the regional tourists.

Out of the two districts in VMR, Vizianagaram has the shortest coastal line thus falls short of many beach
front recreations, yet the Mukkam beach and Chintapalle beach are marked as the beautiful beaches in this
district.

Yarada beach

Chintapalle Beach Baruva Beach Muthayalammapalem beach

RELIGIOUS TOURISM
BUDDHIST SOJOURN

The region was a cradle of Mahayana phase of Buddhism. Many mounds and hills that are near to the rivers
or along the sea side were homes to the monks who practiced Buddhism. During their stay the monks built
many structures of Stupas and Viharas which stand imposing even today.

The Sankaram Village 40 km away from the Visakhapatnam city has the dotted hill side with the small rock
Stupas dating back to 2nd Century BC. This Buddhist site is under the maintenance of Archaeological Survey
of India. Along the Bheemili beach road there are two Buddhist sites called Bavikonda and Thotla Konda are
located. The prolific finds of Buddhist period were excavated here. Further down the Bheemili Road is the
Pavurala Konda, where there are 16 awe inspiring rock cut cisterns meant for water harvesting. These three
sites are presently maintained by the State Archaeology Department.

Ramatheertham, a noted Buddhist site is located in Nellimarla Mandal of Vizianagaram District . Spread out
on three bare granite hills, Bodhikonda, Durgakonda and Gurubhaktula Konda are remains of an ancient Jain
temple and an extensive Buddhist monastery that dates back to 3rd century BC. About 118 km from
Visakhapatnam in the Srikakulam District is the village called Salihundam which housed a busy Buddhist
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centre that attracted many monks from all over. Apart from the Stupas and relics the giant monastic complex
is a sight to behold.

Sankaram Thotla Konda Bavikonda

Ramatheertham Salihundam Kalingapatnam
TEMPLES AND SHRINES

There are many temples in Vizianagaram district, which contribute to major tourist activity in the district.
The Pyditalli Ammavari temple is the most visited temple where the Pyditalli festival is celebrated at a
massive scale in the month of October after the Dussehra in Vizianagaram town. The huge temple complex
built for Lord Rama illustrating the Ramayana called Ramanaaryanam located on the way to Srungavarapu
Kota from Vizianagaram town attracts many visitors. Apart from these there are temples located in the scenic
spots like Punyagiri temple in S.Kota and Mani Nageswara Alayam in Kallepalli witness huge crowds in the
months of November where pilgrims come on a picnic or a day tour to these temples in the scenic spaces.

After the temple of Lord Venkateswara in Tirupathi, the Varaha Lakshmi Narasimha Swamy Temple in
Simhachalam temple is the most visited in the State of Andhra Pradesh. Along with the great architectural
character the view of the city of Visakhapatnam from the hill of Simhachalam gives delight to the pilgrims.
The temple of Kanaka Mahalakshmi located in the old town of the Visakhapatnam attracts many visitors
from the region in the month of December. There are some of the oldest temple complexes in the places like
Panchadarla. ISKCON is presently constructing a temple for the Lord Krishna on the way to Rushikonda.

The Sun temple located in Arasavilli is the second temple for the “’Sun God” in India. It is visited by many
pilgrims who pray the sun god for good health. The ancient temples of Madhukeswara Swamy in Sri
Mukhalingam and Sri Kurmanatha Swamy temple in Sri Kurmam attract many pilgrims in the auspicious
months of Hindu calendar. These two temples are great architectural marvels in stone construction.

The church on the Ross hill and the Dargah called Ishag Madina in the old city of Visakhapatnam attract many
visitors from the city and the regions. The Baba Dargah in the Vizianagaram town is witnessed by many
Muslim and Hindu tourists in the three districts of Vizianagaram and Visakhapatnam and Srikakulam. The
Jamia Masjid in the Firdausi garden sprawling for about 150 acre in the town of Srikakulam where the largest
burial ground for the Muslim community is located next to the big Mosque.

Page | 66



Draft Master Plan Report
June, 2021

Arasavilli temple Sri Mukhalingam Ross hill Church

CULTURAL TOURISM
ARTS AND CRAFTS

The brass ware made in Budithi village in Srikakulam is famous for its fine detailing. The finest Khadi woven
in the village called Ponduru is famous from Gandhi period and is exported to many foreign countries.

The Vizianagaram town has been the home to many performing arts like music dance and drama. There are
many famous music artists in classical music, Great dancers of Kuchipudi and Bharatanatyam hail from this
place. Etikoppaka is famous for its age-old tradition of wooden carvings.

i1¢

Etikoppaka Toys

Ponduru cotton
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Bobbili Veena Music college in Vizianagaram

FESTIVALS AND FAIRS

Vizianagaram: The department of Tourism and the district administration celebrate a three day annual
festival called Vizianagaram utsavalu where many art and cultural programs are conducted in the different
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venues. This Utsav is celebrated with the vision to celebrate the richness of the past and to support the

people to take it forward to future generations.

The Visakha Utsav: The AP tourism department and the district administration conduct the Visakha Utsav in
Visakhapatnam city along the beach road and some other venues. The Folk-dance forms and flower show
and active stage along the beach road for showcasing different performing arts. The beach road is
pedestrianized with vibrant art and cultural shows and decorations. This attracts people from other towns
and the people of Visakhapatnam at massive numbers to the beach road.

As the two districts in VMR contain significant tribal population with indigenous knowledge in medicine and
art forms annual tribal festivals or” Girijana Utsavalu” are celebrated in Seethammapeta of Srikakulam,
Parvathipuram of Vizianagaram, Araku and Paderu of Visakhapatnam. Though these areas are out of VMR,
there is a significant regional tourist activity that is associated with the VMR.

HERITAGE STRUCTURES

The region is rich in Buddhist heritage that was dating back to Mahayana period. There are many religious
temples which are great architectural heritage belonging to different time periods. The remnants of the
dynasties that have ruled this area in different time periods are present in the forms of forts and palaces of
Jamindars and Kings. The houses of great freedom fighters and poets are heritage where the association with
these eminent personalities is celebrated till date. Many institutions in the region are built under different
rulers and British which still continue to work as colleges and other offices of government and Private. The
details of the heritage monuments in the region are presented in the chapter covering heritage and
conservation in this report.

Visakhapatnam Collectorate Vizianagaram fort Sher Mohammadpuram

MUSEUMS

The artefacts and the historical evidences of the three districts are mostly stored in the Visakha Museum
located on the beach Road in Visakhapatnam. A 17th century Dutch building in Kiralampudi Layout is
converted to Museum in 1991. This houses the great naval history of Visakhapatnam and archaeological
objects and the pictures narrating the story of Visakhapatnam. State Archaeology department is opening up
a new district museum in Vizianagaram district.
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HILL STATIONS

Araku is one of the most important tourist destinations in Andhra Pradesh. The pleasant hill station is famous
for its scenic gardens with lush green nature, valleys, waterfalls and streams. It is situated at a distance of
112 km from Visakhapatnam. The journey to Araku valley on the Eastern Ghats with thick forest on either
sides is itself highly interesting and pleasant. The trip to Araku includes covering the locations like Chaparai,
Padmapuram gardens, viewpoint, and coffee plantations. The resort at Anantagiri gives a wonderful
experience to the visitors. There are many tourist packages which are originating in Visakhapatnam and are
covering few destinations like Anantagiri and Araku in a circuit.

NATURE OR ECO TOURISM
NATURAL AND SCENIC AREAS

The city of Visakhapatnam and the surrounding scenic spaces attract many tourists for a short retreat. The
hill next to the Visakhapatnam Port called Dolphin Nose, Kailasagiri hill, Erramatti Dibbalu or Red sand hills
and the large reservoir in Mudasarlova are the scenic spots which attract the visitors to the nature from the
busy urban areas. The other places like Thatipudi reservoir, Thotapalli reservoir, Jhanjhavathi rubber dam
are built on the water bodies on the Vizianagaram district are scenic spaces where there are some tourist
refreshments that rejoice the tourists in the tourists who come here for short trip. There are facilities like
boating and cottages arranged by AP tourism. The Indira Gandhi Zoological Park in Visakhapatnam and the
bird sanctuary in Kondakarla Ava present the experience of Biodiversity to the nature lovers. The forest trial
and trekking in the Kambalakonda hills offer a good nature experience to the visitors. Telineelapuram is a
village located 65 km from Srikakulam in Tekkali Mandal, while Telukunchi is at a distance of 115 km from
Srikakulam in Ichchapuram Mandal. Every year, over 3,000 Pelicans and Painted Storks visit from Siberia to
these villages during September and stay on till March. It is a paradise for bird observers.

.....

Tatipudi Reservoir

Araku Tyda Thatipudi reservoir

Thotapalli barrage Gotta barrage Telineelapuram

Tyda is a small village nestling in the wooded hills of the Eastern Ghats, on the way to Araku from
Visakhapatnam. Tyda is located 75 km from Visakhapatnam. This place is a natural bounty of flora and fauna.
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The place is over 3,200ft. the Padmapuram gardens, Chaparai, coffee plantations are most visited tourist
spots in this area.

ADVENTURE TOURISM

Apart from the Visual appeal to the visitors the city of Visakhapatnam is also offering other water sports at
Rushi Konda Beach Boating and fishing at Visakhapatnam Fishing Harbour. Recently the Scuba Diving also
encouraged in the Visakhapatnam sea waters where visitors get to experience the fun of scuba diving and
see the marine fauna in the months between October to March.

e

Rushi Konda Boating near fishing harbour Scuba diving

Rural tourism is given particular thrust to showcase arts, crafts, sculpture, handloom, textiles and other skills
in village locations that have core competence to develop as distinct economic and tourist destinations
exploiting local special talent and resources. Tourism attributed to medical services, health, wellness, study
and science centres for education purpose is growing significantly creating new centres of importance and
focus of attention.

5.9 TOURISM DESTINATIONS

Potential tourism attractions within VMR are detailed in Appendix D. Figure 5-16 presents their spatial
location.

The monthly foot falls recorded at the different destinations indicate the most visited destinations in both
districts to be religious destinations. According to the destination wise Tourist foot falls recorded and the
existing tourist Infrastructure available in destinations of VMR, it is seen that temple of Sri Varaha Narasimha
Swamy located at Simhachalam is recorded to be the destination with highest footfall, whereas the Pyditalli
Ammavari temple is most visited in Vizianagaram. The Ramanarayanam in Vizianagaram is recorded as the
second most visited destination in the recent two years. Most foreign footfall is recorded in the beaches
along Visakhapatnam and the Buddhist Monuments located along the coast in Visakhapatnam and Bheemili.

With the scenic landscapes and a number of proposed tourism development projects (Appendix D) in the
pipeline, VMR has the potential of turning into a world class tourism destination in the future years. It is also
going to be a significant contributor to the economy once the sector works in a more organized manner.
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Figure 5-16: Map showing the tourism locations in VMR
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5.10 OTHER KEY SECTORS
IT/ITES

Visakhapatnam being an established IT hub and also with the
Fintech valley, the city has already started development in
Rushikonda to attract IT companies. There are 3 IT Hills where
site has been developed for IT companies to put their units.
Though the growth has not been very high but there are
number of big firms operating from the area.

The stakeholder consultation has suggestions like improving the existing infrastructure at Rushikonda along
with public amenities and identifying new IT industry region for the future like Rajam.

UNORGANIZED LOCAL BUSINESSES

Unorganised sector forms a major part of the economy specially at a regional level, where rural areas with
higher involvement in the primary sector economy has allied activities based on agricultural produce
manufacturing edible end products. These areas develop indigenous skills which has high potential in
boosting the local economy.

In VMR, the gross value added by the unorganised manufacturing sector is 15% of the manufacturing sector
in the region. This is a significant amount considering the high contribution of VMR in secondary sector.
Unorganised sector in this region also includes various kinds of downstream ancillary industries for the
established large industries. The contribution of unorganised sector is graphically produced in Figure 5-17.
However, there are various prominent indigenous products and household industrial clusters that have
developed in the region from history. The same has been depicted in Figure 5-18.

Unorganized

\ Manfacturing
- /_ 4%

Industries
399% Organized

Manf.
nd 21%

.

Figure 5-17: Contribution of Unorganised sector in the Economy of VMR
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Figure 5-18: Indigenous unorganised sector and products of VMR

Conclusion

The VMR has a strong industrial base with distinct typology of industries which has been influenced by the
factors like the presence of port like the Visakhapatnam port and Gangavaram port, the availability of
resources of agricultural produce like jute, rice, sugar, cashew and even fisheries, minerals in the Eastern
Ghats and petroleum in the Krishna-Godavari basin, availability of labor and the exposure to the global
market. These have induced the development of industries like metal and metal fabrication and machinery
manufacturing, food processing units, textile industry, petroleum and petrochemical units, and
pharmaceutical and allied chemical manufacturing units. The warehousing and logistics have also been very
active complementing the port and manufacturing activities with the given global and hinterland
connectivity.

With the help of the initiatives of Andhra Pradesh Government through agencies like APIIC and facilities like
single window clearances for setting up manufacturing units, the state is at a leading position at ease of
doing business and is attracting large investments even from the global market. The prospect of the tertiary
sector is enormous with the brilliant connectivity. IT industries is bound to flourish with the proactive
initiatives, the scenic coast and Easter Ghats makes a great tourism attraction and real estate boomed. The
education, health and hospitality sector has also seen a rise in the recent years. With the varied kind of
investments in the recent time apart from the regular investment as per the trend, it is important to
streamline the growth to ensure a sustainable development of the potential sectors and the overall economy
of the VMR.
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6 EXISTING LAND USE, 2018

This chapter briefly presently the methodology adopted in preparation of existing land use for VMR, various
tools and techniques exercised, along with analysis of urban & rural areas. Base map is one of the major
outputs of the Master Plan preparation process. The base map provides the spatial information needed for
preparation of various developmental proposal and preparation of Master Plan and zonal development plans.
The base map is prepared based on the satellite imagery procured for the area and site visits conducted for
ground truthing. Apart from the satellite imagery and ground truthing, several maps and layers are collected
and brought to a common scale to generate the base map is prepared to include all the latest available data.
All data will be collected together and placed in a Geodatabase that can assist the users in extracting
necessary information in the shortest possible time. This section outlines the process for base map
preparation that will be adopted.

6.1 INTRODUCTION

Base map is one of the major outputs of the Master Plan preparation process. The base map provides the
spatial information needed for preparation of various developmental proposals and preparation of Master
Plan. The base map is prepared based on the satellite imagery procured for the area and site visits conducted
for ground truthing. Apart from the satellite imagery and ground truthing, several maps and layers are
collected and brought to a common scale to generate the base map is prepared to include all the latest
available data. All data will be collected and placed in a Geodatabase that can assist the users in extracting
necessary information in the shortest possible time. These layers help in identifying the environmentally
sensitive areas, areas which are already developed and the lands which are available for future development.

6.2 PREPARATION OF BASE MAP

The preparation of a good base map is crucial for the project based on which the spatial analysis is carried
out. The methodology adopted for the preparation of Base map and existing land use is represented in the
Figure 6-1 and Figure 6-2 respectively. Existing land use is interpreted through visual interpretation
techniques from satellite Imagery using ESRI’s ArcGIS. Various sources such as google maps and other open
geo-spatial databases available have been used for interpretation and cross referencing. The process
involves various steps like procurement of High-Resolution Satellite Imagery, rectification of the satellite
imagery through DGPS Survey, collection and overlay of secondary data from various departments,
vectorization of data and landcover, which is further verified through ground level surveys.
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Figure 6-1: Methodology for preparation of Base Map
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Figure 6-2: Methodology for the preparation of Existing Land Use

SATELLITE IMAGERY OF THE PROJECT AREA:

The satellite imagery for the project area was procured for an area of 4873.3 Sq. Kms with VMR and an
average buffer of 2 km on all sides. The imagery used is captured during the period of 2015 and 2017.

SATELLITE IMAGE OF VMRDA
(VIZIANAGARAM DISTRICT)

Satellite imagery for the district of
Vizianagaram has been procured
for an area of 2,209.8 Sq.Kms. this
consists of 16 Mandals and 539
villages.
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SATELLITE IMAGE OF VMRDA
(VISAKHAPATNAM DISTRICT)

Satellite imagery for the district of
Visakhapatnam has been procured
for an area of 2,663.5 Sq.Kms. this
consists of 19 Mandals and 463
villages.

DGPS SURVEY

GPS known as Global Positioning System is a collection of number of satellites in the space GPS signals coming
from satellites down to the ground have to travel through layers of the earth’s atmosphere, so they are
subjected to delays this effects errors in the measured position. Although DGPS is an enhancement to the
GPS system, based on the satellite technology can have the nominal location accuracy of 5 meter whereas
DPGS can bring accuracy around 1 meter. A total of 1081 GCPs have been taken collected to rectify the
Satellite Imagery which includes around 100 secondary control points and 6 Survey of India benchmarks
across the VMR.

All the benchmark points are connected to the International GNSS Service Station (IGS) located in Hyderabad.
Baselines have been formed for all the GCPs using the triangulation method and a minimum of three
baselines are formed for each of the GCPs.

B € Raiwada

VISAKHAPATNAM

Payakrarope!

FAST GODAVAR]

.
o

GLoRaL
L8 GROUND CONTROL POINT LOCATION . Konacs o w s

Figure 6-4: Maps showing GCPs and their triangulation
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DIGITIZATION AND ADDITION OF FEATURES

The elevation data and toposheets from Survey of India are used for extracting all the natural features from
the satellite imagery. The Revenue Village Maps are superimposed on the geo-rectified Satellite imagery for
vectorization of various layers along with the village survey boundaries.

Figure 6-5: Geo rectified revenue village map superimposed on ortho-rectified satellite imagery

The approved layouts provided by VMRDA are geo-referenced and vectorised on the satellite imagery. A
total of more than 3,750 layouts (including VMRDA, DTCP, LRS and EWS from the year 1983 to 2020) have
been incorporated into the base map.

Figure 6-6: Geo-referencing Approved Layout Figure 6-7: Vectorization of Approved Layout

P Digitization of landuse and land cover over the processed satellite imagery.

P Digitization of various built up elements like roads, building footprints, government offices,
temples, burial grounds etc. along with the natural features such as hills, waterbodies,
forests, etc. on the satellite imagery.

P Overlay of revenue villages on satellite imagery in cognisance with survey boundaries,
survey numbers, village and Mandal boundaries
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» All the features are further scrutinized using ground truthing and ground verification under
Quality Assessment and Quality control (QA/QC). With the inputs received through the site
visits involving the officials and the client, the draft base map is rectified, and the final base
map is generated. The Existing Landuse is prepared by overlaying various landuse
components on the base map.
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PUBLIC & SEMI PUBLIC ‘ i
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COMMERCIAL ’
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— — — 4 .
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Figure 6-8: Overlapping of various layers to arrive at an accurate landuse map
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Figure 6-9: Base Map of VMR
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6.3 EXISTING LANDUSE PLAN - VMR

The erstwhile VMR has a total area of 1,721 Sq.Km until 2008, which includes 5 urban centers viz.,

Visakhapatnam, Vizianagaram, Anakapalli, Bheemunipatnam and Gajuwaka and 287 villages.

The revised project area of VMR has a total geographical area of 4867.38 Sq.Kms consisting of 4 Urban

Local Bodies and 896 villages spread across two districts viz., Vizianagaram and Visakhapatnam. After

carefully analyzing the region, the existing land use is prepared using more than 40 land uses as shown

in Figure 6-10 comprising of more than 110 layers in ArcGIS.
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Figure 6-10: Image showing various landuse layers generated in the ELU

The Existing Land Use for VMR can be categorized into three broad heads viz. Environmental Sensitive

Areas, Developed Areas and Areas available for Development.
Table 6-1: Existing Land Use Statement of VMR 2019

VMR
LANDUSE CATEGORY . % of Development

Area in Ha % Area
A. Environmental Sensitive Area 115304 24%
1 Forest 37641 8%
2 Hills 38011 8%
3 Sandy Area 1420 0%
4 Water Bodies 38232 8%
B. Developed Areas 75982 16% 100%
1 Commercial 1004 0.2% 1%
2 Communications 32 0.01% 0.04%
3 Industries 14263 3% 19%
4 Mixed Use 721 0.1% 1%
5 Public & Semipublic 4121 1% 5%
6 Public Utilities 509 0.1% 1%
7 Recreational 4700 1% 6%
8 Residential 34188 7% 45%
9 Transportation 16445 3% 22%
C. Areas Available for Development 293059 60%
1 Agriculture 290290 60%
2 Vacant 2770 1%

Total 486,783

Page | 80



Draft Master Plan Report

June 2021

22%
1%
16%
60% 1%
1%
45%
= Environmental Sensitive Areas
® Commercial m Communications
Developed Area
B Industries Mixed Use
Land Available for Development m Public & Semi Public m Public Utilities
H Recreational Residential

B Transportation

Figure 6-11: ELU in Broad Categories of VMR Figure 6-12: ELU in Developed Areas of VMR

VMR has about 24% of Environmentally Sensitive areas in the total area which include Forests, Hills,
Water bodies and Sandy areas in the region. Whereas, the developed areas like Residential,
Commercial, Industrial, Mixed-Use, Public and Semi-Public, Recreational, Utilities and Transportation
constitute around 16% of the entire region. The rest of the region comprises of mostly Agriculture and
allied activities which is also the predominant land use having about 61% of the entire region. Among
the developed areas, Residential sector forms about 45%.

Based on the above Table 6-1, these are some key inferences from ELU of VMR:

P Agriculture is the predominant landuse with about 65% of the entire region.

» More than 38 Sq.Kms of rich natural water bodies comprising of lakes and rivers can
be found in the region which comprises to 8% of the total area.

»  Within the developed areas of VMR, more than 45% is of residential landuse
accounting from the large urban local bodies in the three districts, majorly Greater
Visakhapatnam Municipal Corporation (GVMC), Vizianagaram Municipal
Corporation (VMC).

» Transportation and Industrial are the second and third largest landuse after
Residential landuse respectively followed by Public and Semi-Public usage, in the
developed areas of the region.

P Industries are majorly concentrated in and around the urban areas of the region.
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6.4 EXISTING LANDUSE PLAN — URBAN CENTERS

There are 4 urban local bodies in VMR viz., Greater Visakhapatnam Municipal Corporation (GVMC),
Vizianagaram Municipal Corporation (VMC), Yelamanchili Municipality, and Nellimarla Nagar
Panchayat. The total area under these ULBs is 779 Sq.Kms, which accounts to around 12% of VMR.

More than 42% of the area is developed and around 28% is available for future development. The
lands which are available for development are mostly used for agriculture and allied activities.

Table 6-2: Showing Existing Land Use Statement of Urban Areas in VMR 2018

URBAN
S.No LANDUSE CATEGORY . % of Developed
Areain Sq.Kms %
Area
A. |Environmental Sensitive Areas 227.37 29.18
1 |Forests 86.74 11.13
2 |Hills 103.21 13.24
3 |Sandy Area 2.05 0.26
4 |Water bodies 35.38 4.54
B. |Developed Areas 328.77 42.19 100.00
1 [Commercial 6.75 0.87 2.05
2 |Communications 0.27 0.03 0.08
3 |Industries 64.68 8.30 19.67
4 |Mixed Use 6.51 0.84 1.98
5 |Public & Semi Public 24.19 3.10 7.36
6 [Public Utilities 7.35 0.94 2.24
7 |Recreational 8.39 1.08 2.55
8 |Residential 152.41 19.56 46.36
9 |Transportation 58.22 7.47 17.71
C. |Areas Available for Development 223.07 28.63
1 [Agriculture 205.09 26.32
2 |Vacant 17.98 2.31
TOTAL 779.21 100.00

KEY INFERENCES:

» Though there are many natural features, extended waterfront and scenic places
present in the region, the recreational use is limited to a mere 2.5% in the urban
areas as compared to the recommended value of 14 — 16 percent according to
URDPFI guidelines.

» GVMC has the largest ULB area in the region which has huge natural features like
Reserved Forests and Hills.

» A major portion of the developed areas are under Industrial landuse amounting to
nearly 20% of it, which is significantly higher as most of them are within the urban
areas.

P The transportation comes third with 17.7% constituting of the vast lands allocated
to the Railways, Port and the Airport.
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6.5 MAIJOR ISSUES

ENVIRONMENTALLY SENSITIVE ZONES:

More than 29% of the urban areas come under environmentally sensitive areas. With the steady
growth in port and Industrial sectors, which are the two main economies in the region, VMR faces
problems like encroachment of ecologically sensitive areas like hills and water bodies. Furthermore,
these natural environments are prone to pollution from the haphazard development of industries near
them.

Scarcity of land within the urban areas lead to unplanned commercial and residential development
along the region’s extended coastline, which is prone to storm surges and cyclones, without any
consideration of buffer zones mandated by CRZ normes.

DEVELOPED AREAS:

More than 50% of the population lives in the urban areas of the region. Urban Sprawl| can be observed
along the national and state highways in the region, which go beyond the ULB boundaries leading to
fragmented development. This in turn has a negative implication in providing quality urban
transportation service.

Many state level and central level PSUs in the city has created scarcity of land for development.

Many industrial estates, clusters, ports are not fully occupied increasing the amount of under-utilized
land in the urban areas.

LANDS AVAILABLE FOR DEVELOPMENT:

The region is privileged with vast fertile agricultural lands which have a high yielding capacity and can
produce up to 2 to 3 crops per annum. They constitute up to 65% of the land in the region, which are
susceptible to change from the rapid urbanization, sprawl and non-agricultural based industrial
growth.13% of this is available for development.
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7 TRAFFIC & TRANSPORTATION SECTOR SCENARIO

Master Plan for VMR is being prepared based on analysis of several secondary data, mapping &
analysis, while it is being strongly supported by extensive field surveys on key aspects of transport. This
chapter while presenting the secondary information on transportation in the region, it strongly
emphasizes the transportation surveys and presents the summary analysis of mobility levels of
passenger and good movements, travel desire lines, parking, intersections, passenger and goods
terminal surveys. Further, Calibration and Validation of travel demand models has been carried out by
making use of secondary and primary survey data and Base Year (2018) travel demand and network
analysis is presented in this chapter.

7.1 INTRODUCTION

Transport sector is one of the important sectors in preparation of Master Plan. Investments needs
point of view, similar studies indicate that, about 70% to 80% overall infrastructure cost of the city/
region is for traffic & transport infrastructure. In the past, transport sector plans are broadly road
based. However, with the advent of alternative public transport technologies i.e. bus, BRTS, LRT/
metro neo/ metrolite/ metro/, suburban train/ commuter rail, etc. which have higher capacity to
handle the travel demand, lead to detailed traffic & transport analysis in assessment of Transportation
infrastructure for the plan period. In fact, higher population and employment densities can be
achieved around/ along the high capacity public transport corridors. With time, transportation
planning discipline also evolved and now travel demand modeling approaches and software tools
available for detailed travel demand analysis and transport network assessment. Transport sector
strategies and plans prepared by making use of the calibrated travel demand models and following
the NUTP 2014 Guidelines, URDPFI Guidelines, etc. and the details are presented in the following
sections.

7.2 EXISTING TRANSPORT NETWORK IN VMR

Transportation is the lifeline for development of VMR. The region is endowed with a very well-
developed inter-city transport network by all modes of transport — road, rail, air and sea. Being a
coastal region and having natural harbour it has added advantage of three major ports in the region
and its vicinity. In terms of road and rail network, the region is well connected by the national highways
and trunk rail network. Within the region, various sub-regions/ urban settlements are well connected
through a combination of NHs, SHs, MDRs, ODRs and Village Roads. Within the urban areas, the road
network is reasonably well established. Existing transport network in VMR is described in the following
sections.

7.3 REGIONAL ROAD TRANSPORT NETWORK

The VMR spread across two districts has a road network of 2,400 km approximately (Ref. Figure 7-1).
NH- 16 (erstwhile NH- 5) is the major corridor, which connects the Project Area to the rest of the
nation. This corridor is the life line for the Project Area, which traverse through the east coast of the
states of Andhra Pradesh, Tamil Nadu and Odisha. NH 16 has 6 lane-divided carriageway and this
highway forms a part of the Golden Quadrilateral project undertaken by National Highways
Development Project (NHDP).
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Figure 7-1: Transport Connectivity of the VMR

Under NHDP Phase V, the Anakapalli-Anandapuram via Sabbavaram road is converted into a six-lane
and referred as National Highway (NH- 16). It would serve as a by-pass road for the passage of through
traffic going towards Visakhapatnam. The former NH 16 stretch, Anakapalli-Visakhapatnam-
Anandapuram Highway, passing through the city, would be an urban road under GVMC jurisdiction.

Apart from the NH-16 the other National Highway, which starts at junction on NH-16 near
Thagarapuvalasa approximately 50 km north east of Visakhapatnam is NH-26 (erstwhile NH-43). It
bypasses Vizianagaram and further leads to Jagdalpur and finally terminates at Raipur in the state of

Chhattisgarh (Ref.Figure 7-2).

NH-16 near Visakhapatnam NH-26 near Vizianagaram

Figure 7-2: National highways traversing through VMR
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STATE HIGHWAYS
The VMR has approximately 490 km of State Highways. Major State Highways are as follows:

a. SH-157 starting from Gajuwaka and traverses through Parawada and Atchuthapuram to reach
Yelamanchili and further to NH-16. It is a two-lane road, which serves the traffic from NTPC,
APSEZ, Steel Plant and Pedagantyada IDA;

b. SH-39 (Visakhapatnam-Ananthagiri-Araku) connects Visakhapatnam City to the Araku hill station;
and

c. SH-9 (Bheemunipatnam-Pendurthi-Chodavaram-Narsipatnam) connects Bheemunipatnam town
to the Narsipatnam which is divisional headquarters of Narsipatnam. Presently a section of this
State Highway between Anandapuram and Sabbavaram is NH-16.

SH-157 near Yelamanchili SH-39 near Kothavalasa
Figure 7-3: State highway traversing through VMR

OTHER ROADS

These roads form the major roads for the urban areas and the rest of the settlements in the VMR. The
next hierarchical roads such as Major District Roads (MDRs), Other District roads (ODRs) consist of
approximately 1,700 km in the VMR. Figure 7-1 shows the transport network in the VMR.

PORT CONNECTIVITY CORRIDORS

Visakhapatnam Port has port connectivity road about 12 km (including 4.87 km ROB), developed by
NHAI from Convent Junction to Sheela Nagar Junction. This would be further extended by 12.43 km
to meet NH-16 at Sabbavaram, under NHDP Phase V. The Gangavaram Port also has port connectivity
corridor with 4 lane 3.8 km long road developed by GoAP. Under Bharatmala programme, as a Port
connectivity corridor, a four-lane beach road (30 km) will connect Gangavaram Port and SEZ at
Atchuthapuram.

7.4 RAILWAY NETWORK

Chennai - Howrah main line of the Indian railways, serves the VMR. Currently, it falls under the
jurisdiction of both South Central Railway (SCR) and East Coast Railway (ECoR). Figure 7-4 shows the
railway network within the VMR and its surroundings. Approximately 350 km of railway network and
775 km of railway lines exists within the VMR.

a) SCR has its Jurisdiction from Duvvada in Gajuwaka Mandal towards Rajahmundry under
Vijayawada Division;

b) ECoR has its jurisdiction towards Visakhapatnam from Duvvada and further leading to Howrah,
under Waltair Division in VMR
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In ECoR, Rail network from Chennai Howrah main line branches out at Kothavalasa towards Araku
and at Vizianagaram towards Rayagada;
Apart from the main line, there are sidings to Visakhapatnam Port, Gangavaram Port, NTPC,
CONCOR and Visakhapatnam Steel Plant. Existing Sidings in Waltair Division are given in Table
7-1;
South Coast Railway (SCoR) is formed as a new zone with Waltair Division merging with
Vijayawada Division along with Guntur and Guntakal Divisions. Visakhapatnam will be
headquarters for the SCoR; and
The proposal of new passenger line/goods line sanctioned within the Division is:

e 3rdline between Vizianagaram to Bhadrak (Andhra Pradesh - Odisha)

e 3rdline between Vizianagaram to Titlagarh (Andhra Pradesh - Odisha) including tieline
between Gotlam to Nellimarla

° 3rd line between Visakhapatnam to Gopalapatnam

e  4th line between Kottavalasa to Visakhapatnam

e  Doubling of Kothavalasa - Kirandul (Andhra Pradesh - Odisha - Chattisgarh)

BAY OF BENGAL

Legend

—wees Railway Line
X Airports &

-3 ULB Boundary
~IN /
r / o & Port Mandal Bou:

,- s

’ National Highway [ ™~ 1 VMRDABo

P State Highway District Boundary
MOR
ODR
Other Roads

Figure 7-4: Railway Network in VMR
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Table 7-1: Existing Sidings in Waltair Division

Siding Name Name of the Siding Owner Serving Station

1 VZP VPT Railways Waltair Marshaling Goods Yard

(WMY)
2 CONCOR Containers Corporation of India Ltd Vishakapatnam Coaching Yard (VSKP)
3 | vsps Rastriya Ispath Nigam Limited Visakhapatnam Steel = Plant  Siding

(VSPS)

National Thermal Power Corporation

4 | STPP (NTPC) Duvvada (DVD)

Ltd
5 PSAS Andhra Cements Ltd Simhachalam North (SCMN)
APSWC(C'
6 ° AP State ware Housing Corporation Ltd | Pendurthi (PDT)
Investors
7 FACOR Ferro Alloys Corporation Ltd Garividi (GVI)
8 VSPV Visakhapatnam Sea Port Pvt Ltd/VSKP | Visakhapatnam Port (VZP)

Source: Divisional Railway Manager Office, Waltair Division

7.5 AIR CONNECTIVITY

The functional airport within the Project Area is
Visakhapatnam airport (Ref.Figure 7-5); it is a domestic
airport where international operations have started
recently. Visakhapatnam airport is located at a distance
of 7 km from city close to NH-16. It is connected by
flights to major capital cities (Hyderabad, Bengaluru,
Chennai, Mumbai, New Delhi, Kolkata, Ahmedabad,
Bhubaneswar and Raipur) and other cities (Vijayawada,

Tirupati, Coimbatore, Kochi, Mangalore, Agartala, Port
Blair) of India. International flights are operated to Dubai, Singapore and Kuala Lumpur. As per the AAl
statistics, the number of passengers handled during 2018-19 is 2.8 million, the number of aircrafts
handled is 24,182 and cargo tonnage is 3,513. Due to growing air traffic at the airport, the AAl has
made plans to construct six additional aircraft parking bays by extending the apron. N5 taxi track will
be commissioned in the airport soon. After commissioning with the new taxi track and expansion of
the terminal building, aircraft movements and passenger occupancy are expected to rise.

GREENFIELD BHOGAPURAM INTERNATIONAL AIRPORT LIMITED

Government of Andhra Pradesh has planned to build a Greenfield international airport near
Bhogapuram in Vizianagaram District. A Special Purpose Vehicle, Andhra Pradesh Airports
Development Corporation Ltd. (APADCL) formerly known as Bhogapuram International Airport
Company Limited (BIACL), will implement the Airport Project. The upcoming Airport site is located 40
kms from Visakhapatnam in North East direction on NH-16 and 25 kms from Vizianagaram via NH-26.
The site is located in East-West direction near Bhogapuram Village, on the East of NH-16 towards the
coast line.

The Greenfield International Airport at Bhogapuram provides the opportunity to the citizens of the
region to connect with different parts of the world. The new airport was announced in February 2015.
Once Bhogapuram airport becomes operational, Airports Authority of India will close Visakhapatnam
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airport for 30 years. As part of first phase of project, total land required for Airport construction is
2,624 acres out of which 2,400 acres have already been acquired for which Environmental clearance
was issued in April 2017. With this, AP Govt. awarded work to M/s GMR airports Limited to develop
and operate Bhogapuram Airport.
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Figure 7-5: Visakhapatnam Airport and Bhogapuram Airport in VMR
7.6 PORTS AND FISHING HARBOURS

There are two major sea ports falling within the VMR. Hence, within the influence of the project area,
two major ports, a container terminal and one fishing harbour are present.

Visakhapatnam Port is located at 17°41’ N and 83°18’ E, is almost equidistant from Kolkata and
Chennai ports. The port is a premier port in the country, in terms of annual traffic (cargo throughput).
There is also a fishing harbour, spread over in 38 ha of area, which is presently being used by local
fishermen for fishing related activities and as shelter for their launches/crafts. Visakhapatnam port

facilities in inner and outer harbours are presented in Table 7-2.

Table 7-2: Visakhapatnam Port Trust facilities

Inner Harbor Outer Harbor

Port facilities

1 Water Spread (Hectares) 100 200

2 Maximum Draft (in meters) | 14.50 18.10

3 Length (in meters) 230 LOA 320 LOA
4 Beam (in meters) 32.5 50
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5 Vessel Class PANAMAX Super Cape (up to 2 lakh
DWT)
6 Number of Berths 18 6

Source: Visakhapatnam Port Trust Annual Report 2017-18

Visakhapatnam port majorly handles POL, iron ore, Fertilizer, Thermal Coal and Coking Coal. Table 7-3
shows the principal commodity wise cargo traffic handled at Visakhapatnam Port for the years 2011-
18 (Figure 7-6).

Table 7-3: Principal commodity wise cargo Traffic handled at Visakhapatnam Port (in lakh tonnes)

Iron Ore & Fertilizer Coal Container
POL Pellets
(Export) Finished | Raw {::;2:; Coking Tonnage TEUs
2011 -
1 12 184.4 | 161.54 37.17 8.32 | 31.89 67.8 42.14 234 | 100.5
2012 -
2 13 150.4 | 123.09 20.23 5.65 | 29.51 68.35 | 45.54 247 | 104.56
2013 -
3 14 10.09 129.99 17.71 7.95 | 27.44 69.28 | 49.16 262 | 109.37
2014 -
4 15 146.4 | 83.01 18.38 7.2 | 27.79 60.74 | 43.73 248 | 99.12
2015 -
5 16 169.4 | 59.79 19.96 7.99 | 33.93 51.07 | 51.45 293 | 96.78
2016-
6 17 166.04 | 114.20 18.86 7.76 | 34.71 42.82 | 64.28 120.50
2017-
7 18 160.50 | 106.46 19.53 9.20 | 29.48 57.64 | 68.35 125.86

Source: Visakhapatnam Port Trust Annual Report 2017-18
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Figure 7-6: Principal commodity wise cargo traffic handled at Visakhapatnam Port
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Port of Visakhapatnam has contemplated the following expansion plans:

a) Extension of Container terminal on DBFOT in the outer harbor
b) Construction of Cruise terminal in the outer harbour

c) Additional oil jetty OR-3 along with OR-I & 2 berths
d) Mechanisation of WQ.7&8 berths

e) Development of Covered Storage for bulk cargoes
f) Development of Free Trade warehousing zone

Gangavaram Port is located within 15 km south of Visakhapatnam Port. It is a newly developed
greenfield port which started operation in August 2008. It is a Joint Venture (JV) between the State
Government of Andhra Pradesh and a consortium led by Mr. D.V.S. Raju. Exports and Imports Cargo
traffic handled by Gangavaram Port from 2009-10 to 2015-16 is given in Table 7-4.

Table 7-4: Exports and Imports Cargo traffic handled by Gangavaram Port

Sl. No. Year Imports & Exports in MMT

1. 2009-10 12.58
2 2010-11 13.91
3 2011-12 13.99
4. 2012-13 13.10
5 2013-14 15.81
6 2014-15 20.74
7. 2015-16 19.33

Source: Gangavaram Port Limited Office

To improve connectivity to port, following proposals were submitted to Government of Andhra
Pradesh and Director of Ports.

i.  Widening of existing 4 lanes road to 6 lane road connecting NH-16.
ii. From NH-16 to Port entry gate existing 2 lanes to 4 lanes.

iii. 4 lane beach road of 30 km connecting Port to Atchutapuram SEZ.

Coastal Railway line around 35 km from Gangavaram Port to Atchutapuram SEZ connecting NTPC
Simhadri, Hinduja Power Plant, Brandix, Pharma Park and other upcoming industries along the sea
coast.

Besides the two functional ports, which are large and medium, two minor ports are proposed within
the VMR.

a) Bheemunipatnam about 29 km north east of the port of Visakhapatnam and is proposed
to be developed as minor port on the southern bank near the mouth of river Gosthani.
It is proposed to develop Bheemunipatnam as a satellite terminal for the Visakhapatnam
Port.

b) Kalingapatnam is about 83 km north east of the port of Visakhapatnam. The port is

proposed on the southern bank of the estuary of river Vamsadhara near its confluence

Page | 92




Draft Master Plan Report

g d

June,2021

with the sea. It is proposed to be developed as lighterage port which is stated to be
suitable for development of good deep water, all weather port by Department of Port,
GOAP.

c) Nakkapalli is proposed to be commissioned as a minor port situated in Nakkapalli village
of Visakhapatnam district within VK-PCPIR region. M/s. ANRAK Aluminum Limited has
been permitted for the construction of a captive jetty.

Meanwhile, high-level committee appointed by the Union Shipping Ministry for setting up a second
major sea port in the state of Andhra Pradesh. Apart from Nakkapalli, Duggarajapatnam of Nellore
District and Ramayyapatnam in Prakasam district are selected as the probable sites for the second
major port in the state. If Nakkapalli gets selected as the site for a second major sea port in the state,
it could impact the region in a large way.

1.7 LOGISTIC HUBS

Visakhapatnam is the only place where logistic hub is located in the region. It has both Container
Freight Station and Inland Container depot. Visakhapatnam ICD is a Combined (Both Exim & domestic)
container terminal. Container Freight Station, Visakhapatnam has started functioning in Dec ‘02. The
new depot has started functioning April ‘05 for both Exim and Domestic Traffic. The Clearing and
Forwarding Service (CFS) area is adjacent to VPT and hardly 3 km away from Visakhapatnam Railway
Station. It has got a natural advantage in terms of connectivity to both Port and Hinterland.

Visakhapatnam Port Trust has set up a Multimodal Logistic Hub viz., Visakhapatnam Port Logistic Park
Ltd., (VPLPL) as a Joint Venture with M/s. Balmer Lawrie & Ltd., in an area of 53 acres of Port land.
The Project is operational w.e.f. March, 2019.

Visakhapatnam Port Trust is contemplating to develop a Free Trade Warehousing Zone in area of 100
acres. VPT has entrusted preparation of TEFR to M/s. IPA.

7.8 TRAFFIC SURVEYS AND ANALYSIS

Based on the review of past studies, database assembled by the consultants, site reconnaissance visits
etc., data gaps are identified for carrying out travel demand modeling and transport network analysis
to provide inputs on traffic & transportation infrastructure for Master Plan preparation for the VMR.
The following primary traffic and transportation surveys are identified. The survey locations and
process of each of these surveys have also been discussed with VMRDA Staff during the meetings held
in September and November 2016:

a) Classified traffic volume count and OD surveys at Outer Cordon locations for 24 hrs?. (14 Nos.);
b) Classified traffic volume count and OD surveys at Inner Cordon locations for 24 hrs. (8 Nos.);

c) Classified traffic volume count at Screen lines for 24 hrs. (29 Nos.);

d) Classified turning movement count surveys for 12 hrs. (40 Nos.);

e) Road network inventory survey of strategic network (about 2,800 km);

f) Speed & Delay surveys (about 2,800 km);

1 The ToR states conducting (a) 7 Day TVC and 1 Day OD at 3-5 locations, 3 Day TVC and 1 Day OD at 10 locations, 1 Day TVC and 1 Day
OD at 5 locations and 1 Day TVC at 75 locations. However, with our past rich experience of working in many urban areas in India and
abroad, on several comprehensive transportation studies and master plans, we strongly opine that conducting 7 —day and 3-day OD
surveys and volume counts do not yield any advantageous results, rather 1-day OD and TVC at more number of locations will provide
adequate results. Given this, we have proposed same approach here too. Similarly, on field visit to the Project area, the number of
locations of each of the surveys have been revised/increased, reflecting current conditions.

Page | 93




III Draft Master Plan Report

June,2021
VIVIXLI\ o

g) Parking surveys for 16 hrs. (60 Nos.);
h) Public Transport Terminal Surveys: Inter City Bus (6 Nos.);

i) Goods Terminal Surveys: Truck Terminals and Visakhapatnam Port entry/exit locations for 24 hrs.
(Classified volume count and OD Survey) (15 Nos.);

j)  Goods Terminal Surveys: Railway freight terminals for 24 hrs. (Classified volume count and OD Survey)
(5 Nos.);

k) Airport Terminal Surveys: Traffic Count and OD Survey of air passengers for 24 hrs;
|)  Establishment and Workplace Based Surveys (53 establishments and 1,100 samples); and
m) Home Interview Surveys/ Household Surveys (30,000 household samples).

A brief description of traffic survey locations and traffic analysis and findings is documented in
Appendix J.

7.9 BASE YEAR TRAVEL DEMAND MODELING AND NETWORK ANALYSIS

The road network not only helps in modeling the private modes travel demand but also serves as the
basis to model goods traffic and road based public transport trips by bus/ BRTS. EMME software
(Equilibre Multimodal Multimodal Equilibrium) which is used world over in more than 100 countries
for transport network analysis has been used for travel demand modeling and transport network
analysis in the present study. In EMME, transit routes are not maintained as separate database files.
Instead, a transit route (such as a bus route) is represented by identifying the highway links forming a
bus route.

g v

“Singgpére

Sydney

Consequently, many local roads in the urban area were added to the road network to represent bus
routes serving the neighborhoods. The transit route system was coded to include access/egress and
transfers to represent generalised travel time/cost by public transport system.
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Figure 7-7: Road Network of VMR considered for the Base Year

Centroid connectors, notional links from the centroid of TAZ, are created using the ARCGIS automated
connector placement process. This created centroid connectors are used to do network skimming.
The automated ARCGIS process can be applied in one of two ways. It can either draw one or more
centroid connectors to the closest line layer nodes; or it can draw a single centroid connector by
breaking the closest line and inserting a node which is then used mainly to accept the centroid
connector. When ARCGIS is used to draw connections to the closest node, most of the connections
are made at intersections. Attaching centroid connectors to line segments is more desirable because
the connectors could be used to represent local road loading points. Consequently, ARCGIS was used
to develop the centroid connectors by placing a single connector to the closest line layer segment.

It is not desirable to have centroid connectors attached to Highways, flyover/ramp or expressway
facilities. Therefore, prior to using the ARCGIS process, a selection set of roads eligible to receive
centroid connectors is made. When ARCGIS automated process is used, the centroid point ID is made
to be identical to the node ID in the line layer network. This provides consistency in later modeling
steps when trip tables are assigned on to the line layer network.

The first generation of the line layer (highway network) was completed by placing one centroid
connector per zone. Where appropriate, additional connectors have been added manually to provide
multiple connectors per zone. In addition, automated connectors were removed when the connectors
were placed inappropriately after reviewing access, local road network, and development density.

Within the major commercial/employment areas and most of the urban zones, additional walking
connectors are introduced. These connectors enhanced transit accessibility and serve to represent
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cross block pedestrian movements which cannot be accommodated by the highway centroid
connectors.

7.10 OPERATIONAL CHARACTERISTICS OF BUS SYSTEMS

Bus route system is coded and updated based on APSRTC provided schedules. Each route is coded as
having two travel directions: inbound/up and outbound/down. The headway data is also taken from
the APSRTC provided schedules. The road network catering to buses is shown in Figure 7-8. APSRTC
is operating with a fleet strength of 1,208 and operating nearly 174 routes with route length of nearly
13,260 km operating on 1,342 km of road network in VMR which is 35% of the overall VMR road
network considered in the study.
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Figure 7-8: Intra-city Bus Network of VMR

7.11 FARE MODELS

The traffic on the network is assigned by incorporating travel cost in terms of value of travel time. The
direct cost of travel or out-of-pocket expenses has been modeled separately for all the modes. In case
of public transport modes and intermediate public transport modes, the direct cost has been taken as
the fare charged (in INR.), while for the private vehicles, the vehicle operating cost has been estimated
and considered as the direct cost component in the generalised cost of travel. The fare structures
operating in the base year are considered for developing the fare models.

7.11.1.1 Public Transport Modes: Bus

The public transport bus service in the VMR is provided by APSRTC. Base fare is INR 5.9 and 8.6 for
ordinary and metro services respectively with minimum distance of 2 kms and the per km distance
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fare is INR 0.59 and 0.61 for ordinary and metro services respectively. The fare model assessed from
the fare structure of APSRTC operated buses is as follows:

Weighted Fare Model for Ordinary Services

Paise INR
D<2 km 589 5.89
D>2 km 589+59*(D-2) 5.89+0.59*(D-2)

Weighted Fare Model for Metro Services

Paise INR
D<2 km 855 8.55
D>2 km 855+61*(D-2) 8.55+0.61*(D-2)

(D — Distance in km)

7.11.1.2 Intermediate Public Transport

In the case of Intermediate Public Transport in VMR, there are basically two modes viz. Auto Rickshaw
and Taxi. Both these modes have separate fare structure and on that basis two separate fare models
were developed in terms of minimum fare and fare per km, since in VMR most of the services are on
shared basis with fixed routes, the per km fare is less compared with cities like Hyderabad were shared
auto rickshaw service are at very few places. Base fare of auto rickshaw is INR 20 with minimum
distance of 1.6 kms and the per km distance fare is INR 5. Base fare of taxi is INR 51 with minimum
distance of 3 kms and the per km distance fare is 14 rupees. Fare modes for Auto and Taxi modes are
as follows:

Fare Model for Auto
Paise INR
D<1.6 km 2000 20.00
D>1.6 km 2000+500*(D-1.6) 20.00+5.00*(D-1.6)

(D — Distance in km)

Fare Model for Taxi
Paise INR
D<2.0 km 5126 51.26
D>2.0 km 5126+1440*(D-3) 51.26+14.40*(D-3)
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7.11.1.3 Private Vehicles (Two Wheelers and Four Wheelers/Car)

In the case of private vehicles (Two Wheelers and Four wheelers/Cars), the average operating cost per
km has been considered as the direct cost of travel. The average operating cost was adjudged
separately for two-wheelers and four-wheelers which accounted for the running fuel cost,
maintenance cost, insurance and road tax of the vehicle. On this basis, an average operating cost for
the base year was estimated at INR 6 and INR 15 per km for two-wheeler and four wheelers/cars
respectively.

7.12 VALIDATION OF BASE YEAR TRAVEL DEMAND

a) For validation of travel demand estimated for the Base Year, 7 screen lines with 25 locations are
identified as part of the study for conducting the classified traffic volume counts;

b) Classified traffic count surveys are carried out at 25 screen line locations for 24 hours manually;
and

c) The summary of screen line locations and its traffic characteristics are discussed in Appendix J.

7.13 FRAMEWORK FOR TRAVEL DEMAND MODEL

The process followed for estimation of travel demand for the Base Year and development of travel
demand models is illustrated in Figure 7-9 and described in the following sections.

7.13.1.1 Travel Demand Models

This section documents the work undertaken for formation of Travel Demand Models as per the
modelling framework given the goals and objectives of the study, along with the identified issues and
constraints. The travel demand model estimation and its application process is included in the
following steps:

1. Assembly of model estimation data sets from the household and other survey trip records, zonal data;
2. Model estimation using all zonal alternatives for each purpose and mode using analytical tools; and
3. Model validation at each stage.
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Figure 7-9: Travel demand Validation and Calibration for the Base Year

Base Year (2018) internal travel desires — passenger travel by car, two-wheeler, auto, taxi and bus are
shown in Figure 7-10. External travel by passenger vehicles (excluding bus), Bus and goods vehicles
assessed from Outer Cordon surveys analysis is presented in Figure 7-11, Figure 7-12 and Figure 7-13
respectively. A snap shot of the daily and peak hour assigned traffic flows in the Base Year (2018)
expressed in PCUs are presented in Figure 7-14 and Figure 7-15 respectively. Level of Service on road
network is presented in Figure 7-16. A snapshot of the daily and peak hour Bus passenger flows on the
road network is shown in Figure 7-17and Figure 7-18 respectively. Details on Calibration and Validation
of Travel Demand Models are elaborated in Appendix K.

7.13.1.2 Summary on Base Year (2018) Travel Demand Modelling
Summary of the observations of validation process are presented as follows:

a) Base year road network for VMR was prepared using RNI data and ArcGlIS. The network
includes all roads of regional significance, including all Highways, Expressways and Arterials
within the study area. A total length of base year road network is 3,871 kms. Further bus route
network, rail system network and their services have been coded based on the data provided
by APSRTC and SCR/ECR;

b) Fare models were developed for various modes (bus, train, auto and taxi) and operating costs
(for private vehicle modes i.e. two-wheeler and car);

c) APSRTC is operating with a fleet strength of 1,208 and operating nearly 174 routes with route
length of nearly 13,260 km operating on 1,342 km of road network in VMR which is 35% of
the overall VMR road network considered in the study;
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Travel demand models were developed based on primary and secondary database, HIS
database, transport network and updated fare models;

Base Year daily travel demand for VMR is 4 million and the modal share of public transport by
Bus and Rail 23.9% and 1.2% respectively, modal share of Intermediate Public Transport i.e.
by