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EXECUTIVE SUMMARY

A catastrophic deluge of September 2014 shows negative impact on economic aspects of
the State (now Union Territory) and massive infrastructure damages in which capital city
Srinagar was most affected and a trail of siltation in most of the water bodies as
environmental degradation which is always synonymous with major floods. In connection to
the catastrophic flood, a mission of the World Bank visited the State during February 1-6,
2015 on request of Government of India to review and assess the damages to produce a
rapid multi-sectoral assessment report of the damages and needs. The Rapid Damage and
Needs Analysis (RDNA) estimates the total damages and loss caused by floods at about
INR 211,975 million (US$ 3,550.45), most of it to housing, livelihoods, and roads and
bridges, which combined represent more than 70% of the damages in terms of value.
Public service infrastructure and equipment of hospitals and education centres were
also severely damaged and are still not fully operational. Based on the RDNA results,
restoration works underway, and discussions with the GoJ&K, "Jhelum and Tawi
Flood Disaster Recovery Project (JTFRP)" will focus on restoring critical infrastructure
using international best practice on resilient infrastructure.

The objective of this component is to restore and improve the connectivity disrupted
due to the disaster through the reconstruction of damaged roads and bridges. The
infrastructure will be designed to withstand earthquake and flood forces as per the
latest official design guidelines. The affected areas will benefit from the restored
access to the markets thereby increasing the economic growth in these areas and
timely access to health and education services. Restoration of roads will also serve as
supply/rescue lines in the event of a disaster.

Under Road Package-4, two subprojects have been identified in District Doda and DPR has
been prepared namely for 1) Chiralla Link Road with a total length of 10.139 Km and 2)
Malaini to Chakrabatti Road with a total length of 10.059 Km. The roads are having a hilly
terrain.

The environmental assessment scope includes screening and scoping, environmental
assessment and environmental management plan for the individual road subprojects
under Jhelum Tawi Flood Recovery Project. The objective of Environment and social
screening is to identify the potentially significant environmental/ social issues of the
sub-projects at an early stage for Environmental Assessment.

As per the EIA natification 2006 and subsequent amendment, environmental clearance
for the widening/ strengthening/ up-gradation and improvement works on the existing
road is not required. The subproject shall require to obtain Consent to Establish and
Consent to Operate under Water (Prevention and Control of Pollution) Act, 1974, Air
(Prevention and Control of Pollution) Act, 1981 and authorization under Hazardous and
Other Wastes (Management and Trans-boundary Movement) Rules, 2016 from
J&KSPCB for establishing and operation of Crusher Plant, Hot Mix Plant, and WMM
Plant for the subproject.

The World Bank safeguard policies are designed to prevent and mitigate undue harm to
people and their environment in the development process. The layout requirements that

i|Page
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must be complied with for all Bank-funded projects (refer to World Bank's Website on
Safeguard Policies). Environmental and Social Policies — OP/BP 4.01 Environmental
Assessment and OP/BP 4.11 Physical Cultural Resources are triggered in the project.

Project Location

The Sub-project of Chiralla Link Road is located in District Doda in Jammu region, having
geo-coordinates of 33°7'33.57"N (Latitude) & 75°37'39.14"E (Longitude) at Chiralla
(starting point) to 33°6'19.94"N (Latitude) & 75°41'39.28"E (Longitude) at Puneja
(endpoint) of the road. Malaini to Chakrabatti Road is having geo-coordinates of
33°5'31.95"N (Latitude) & 75°35'16.95"E (Longitude) at Malaini (starting point) to
32°57'42.45"N (Latitude) & 75°36'4.38"E (Longitude) at Chakrabatti (endpoint) of the
road.

The proposed subprojects “Improvement & Up-gradation of the Roads under Package-4”
are a rural roads passing through the hilly terrain. of Chiralla and Malaini-Chakrabatti
Road passes through villages where residents are primarily associated with agriculture
The improvement of these roads will help in socio-economic development in the region
besides give a major boost for creation of additional livelihood opportunities for local
people It will also provide the people of the region with better access to education and
health.

Screening and Environmental Assessment (EA)

Sub-projects under “Jhelum and Tawi Flood Recovery Project” commonly known as
JTFRP have a prior requirement of screening which is based on three categories; viz.,
nature of the project, size of the project and location of the project that is sensitive
area criteria. The objective of the Environment screening is to identify the potentially
significant environmental issues of the sub-project at an early stage for detailed
Environmental impacts. The EA for selected subproject includes establishing an
environmental baseline in the study area, identify the range of environmental impacts,
specify the measures to avoid, minimize, and mitigate negative impacts and maximize
positive impacts and integrate possible environmental enhancement measures. The
proposed measures will be formulated in the form of an environmental management plan
with the necessary budget and institutional roles for effective implementation. The EMP
developed shall form the part of the construction contract document.

Policy and Legal Regulatory Instruments

National and State Laws

EIA Notification, 14th Sept 2006 and Subsequent amendments
Jammu and Kashmir Forest (Conservation) Act, 1997

Jammu and Kashmir Wildlife (Protection) Act, 1978

Air (Prevention and Control of Pollution) Act,1981

Water (Prevention and Control of Pollution) Act,1974

Noise Pollution (Regulation and Control Act),2000
Construction & Demolition Waste Management Rules, 2016
e-waste (Management) Rules, 2015

Public Liability and Insurance Act 1991
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e Central Motor Vehicle Act 1988 and the Central Motor Vehicle Rules 2019

e Building and Other Construction Workers (Regulation of Employment and
Conditions of Service) Act, 1996/ Jammu and Kashmir Building and Other
Construction Workers (Regulation of Employment and Condition of Services)
Rules, 2006

e Jammu and Kashmir Electricity Act, 2010 and amendments thereof and BIS
1255;1983 and amendments thereof

¢ Hazardous Waste (Management, Handling and Trans-boundary Movement)
Rules,2008 and amendments thereof

e Solid Waste Management Rules, 2016

e The Jammu and Kashmir Preservation of Specified Trees Act, 1969

World Bank Operational Policies

OP/BP 4.01 Environmental Assessment
OP/BP 4.36 Forests

OP/BP 4.11 Physical Cultural Resources
OP/BP 4.12 Involuntary Resettlement

Project Description

The proposed Improvement and Up-gradation of the road under Package-4 in District
Doda comprise the construction of identified project Roads of “Chiralla Link Road and
Malaini to Chakrabatti Road” by way of Improvement & Up-gradation of existing roads,
drains, protective works, road profile, hillside stabilization and enhancement measures
etc., as per the best engineering practices, in compliance to the World Bank policies and
in synchronization with project environmental management strategies.

Scope of the Work

The scope of works for the proposed project will include but not limited to the
component which will finance the reconstruction of damaged roads, bridges and
associated drainage and slope stabilization works and environmental enhancement
measures, retaining walls, breast walls and other structures/ activities to increase
resilience.

Public Consultation

One of the important components of this study is the dissemination of project information
by way of “Consultation with stakeholders and the general public’. A public consultation
was done at Thalella, Bhella locations and Malaini, Berarrre locations of the project
corridor of Chiralla Link Road and Malaini to Chakrabatti Road respectively with local
people as part of the environment and social screening study. During the consultation
process, people have expressed keen interest in the proposed sub-project. Local people
were made aware of the upcoming work and World Bank funding and guidelines. People,
in general, were very enthusiastic about the benefits of the subproject as the project will
connect with the famous tourist and piligrimage destinations and will give connectivity to
the villages adjoining to Chiralla Link Road in District Doda.

Some of the positive response with suggestions received from the residents and
stakeholders during the consultation is summarized as, i) road safety measures to
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be applied at all curves especially at critical sharp points and executed with better-
designed features for the hilly road terrain, better riding surface, higher life period,
both cross and longitudinal drainage provision etc. ii) ensured full cooperation and
support for the successful execution of the project; ii) residents who are related to
the construction industry may be engaged with the proposed road works; iii) Road
section at the sensitive area with a history of landslip/ erosion to be provided with
best engineering protective measures, beautification process enhancement
measures, iv) built-up shall be provided with the provision of an effective drainage
system and designed in a manner to effectively manage stormwater episodes.

Assessment of Impacts

The environmental assessment study carried out for the Road Project under Package-4
namely; Chiralla Link Road and Malaini to Chakrabatti Road in District Doda in terms of
the potential environmental impacts that may occur as a result of the implementation of
the project. The anticipated environment impacts identified for the construction phase
which comprise of transitory/ insignificant increase in air and noise pollution, soil erosion,
a slight change in water quality near the construction area and these impacts are
temporary and site/time-specific in nature. The major impacts of the project are expected
to be during the construction phase leading to air and noise quality deterioration,
addressing slope stabilization issues, occupational, health and safety impacts to the
works and local communities, utility shifting, generation of construction debris and
disposal of waste material respectively. The project roads are hilly roads with rugged
terrain features. The proposed road projects will have significant positive impacts and to
address the problem of bad road condition through improved design and geometrics, hill/
valley side protective measures and environmental enhancement measures.

The project mitigation measures have been developed for evading, reducing and
regulating the adverse impacts on the environment impacts induced by the project
proposed with emphasis on slope stabilization/ protective measures. The policy, legal and
institutional framework under the ambit of which the EIA was undertaken, is also detailed
out in environmental assessment report. The Environmental Management Plan (EMP) for
the Improvement and Up-gradation of project road in District Doda has been developed,
which elaborates on the mitigation measures, means of implementation for the proposed
measures, monitoring strategy and the budgets about the implementation of the proposed
mitigation measures.
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1. INTRODUCTION

1.1. Project Background

The state, owing to its geographical and geo-climatic setting, is a multi-hazard prone region
that has experienced natural disasters like earthquakes, floods, landslides, avalanches,
high-velocity winds, and snowstorms. Most parts of the Kashmir Valley fall in Seismic Zone
V. The rest of the State falls in the Seismic Zone IV. The proposed roads under Package-4
in Doda District also falls in Seismic Zone-IV. Floods and flash floods are also frequent in
Jammué& Kashmir. Floods generally occur in the summer when heavy rains are followed by
snowmelt. Flooding of the river Jhelum is the main cause of floods in the Kashmir valley.
Floods also occur occasionally in the Jammu Province.

In September 2014, Jammu & Kashmir experienced torrential monsoon rains in the region
causing major flooding and landslides. The continuous spell of rains from September 2 to 6,
2014, caused Jhelum and Chenab Rivers as well as many other streams/tributaries to flow
above the danger mark. The Jhelum River also breached its banks flooding many low-lying
areas in Kashmir, including the capital. In many districts, the rainfall exceeded the normal by
over 600%. The Indian Meteorological Department (IMD) records precipitation above 244.4
mm as extremely heavy rainfall, and J&K received 558mm of rain in the June- September
period, as against the normal 477.4 mm. The district of Qazigund recorded over 550 mm of
rainfall in 6 days as against a historic normal of 6.2 mm over the same period.

Due to the unprecedented heavy rainfall, the catchment areas, particularly the low lying
areas, were flooded for more than two weeks and south Kashmir was badly affected by 2014
floods. Some areas stayed flooded for more than 1 month. Water levels were as high as 27
feet in many areas. The areas from the main tributaries of river Jhelum vis-a-vis Brengi
nallah, Vishav nallah, Lider nallah and Sandran nallah started overflowing due to the heavy
rainfall causing water levels in Jhelum river to rise. Subsequently, the discharge of the river
Suran was 200 thousand cusecs as against an average of 50 thousand cusecs. With the
excessive discharge of water, the river Suran affected the basin areas and also took a
different course at various locations causing damages to the surrounding villages in the
catchment area. Water levels also increased in the rivers of Chenab and Tawi, both of which
were flowing above normal levels. Due to the rivers overflowing nearly 20 districts of the
State were impacted.

Based on the Rapid Damage Needs Assessment (RDNA) results, restoration works
underway, and discussions with the GoJ&K, the project will focus on restoring critical
infrastructure using international best practices on resilient infrastructure. Given the
state’s vulnerability to both floods and earthquakes, the infrastructure will be designed
with upgraded resilient features and will include contingency planning for future
disaster events. Therefore, the project aims at both restoring essential services
disrupted by the floods and improving the design standard and practices in the state to
increase resilience.

The Project Development Objective (PDO) is to support the recovery and increase disaster
resilience in targeted areas of the State and increase the capacity of the State entities to
respond promptly and effectively to an eligible crisis or emergency.

1|Page
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The project comprises of the following seven components:

Reconstruction and strengthening of critical infrastructure (US$60 million)
Reconstruction of roads and bridges (US$80 million)

Restoration of urban flood management infrastructure (US$50 million)
Strengthening and restoration of livelihoods (US$15 million)
Strengthening disaster risk management capacity (US$25 million)
Contingent Emergency Response (US$0 million)

Implementation Support (US$20 million)

No gk owde

Under Jhelum Tawi Flood Recovery Project (JTFRP), component-2 aims at Improvement,
up-gradation of more than 300 km of roads in J&K that would be developed under different
packages covering a total of 19 roads. These roads were badly damaged during the 2014
floods and are mostly in poor condition concerning riding quality, geometry, pavement
strength, absence of longitudinal drainage, and road safety standards. The sub-projects
were selected based on flood damages incurred during September 2014 and findings of
environment and social screening exercise. The improvement and up-gradation of the
proposed roads will improve the efficiency and safety of transport on these roads. List of the
roads to be taken under Component-2 is provided in Table 1.1 below;

Table 1.1: List of the Road Projects (Package Wise) under Component-2 of JTFRP in
Jammu & Kashmir

S. Package Subprojects Length of District
No. Name the Road
(in Km)

Kashmir Region
Improvement & Upgradation of:

1. Package-1 Pampore-Pulwama Road 30.256 Pulwama
2. Rambagh-Lasjan-Kadalbal Road 12.978 Srinagar
3. Hamray-Sultanpora-Nowgam Road to 12.688 Baramulla/
Sumbal Bridge. Bandipora
Package-2 . .
4, Shadipora-Khanpeth-Sumbal Road 6.0 Bandipora
5. Shadipora-Khanpeth-Sumbal Road 6.0 Bandipora
6. Rigid Pavement of IG Road from 1.907 Srinagar
Rambagh to Civil Secretariat
7. Rigid Pavement of IG Road from 1.491 Srinagar
Package-3 Peerbagh to Humhama Chowk
8. Rigid Pavement of Eastern Foreshore 3.600 Srinagar
Road (Brari Nambal)
9. Parimpora-Soibugh Road 7.927 Srinagar/Budgam
10. Sangam Khudwani Road 4.793 Anantnag
11. Package-4 Bijbehara-Waghama Road via 8.396 Anantnag
Kitriteng Road
12. Package-5 Kawhar Bala Payeen Road (On Hold)  5.240 Baramulla

Jammu Region
13. Package-1 Sidra-Surinser Road 18.290 Jammu
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14. Tutain Di Khui to Khadamadana Road 11.0 Jammu

15. Package-2 Anji-Panasa Road 4.256 Reasi

16. Deva Mai to Ohli Mandir Road 4,999 Reasi

17. Package-3 Gulhati_ to . Shahdra Sharief Via 27.280 Rajouri
Ghambir Gali

18. Packaqe Chiralla Link Road 10.139 Doda

19. Malaini to Chakrabatti Road 10.059 Doda

This report pertains to environmental assessment and environmental management plan for a
road project under Package-4 covering Improvement & Up-gradation of Chiralla Link
Road(10.139 km) and Malaini to Chakrabatti Road(10.059 km) in District Doda (J&K)

1.2. Description of the Project

The Chiralla Link Road is proposed to be improved and upgraded with a total design length of
10.139 km. Project Road takes off from Km 61 of Batote-Kishtwar National Highway (NH-244)
and ends at 10" Km of this alignment near village Puneja. The existing road is single lane and
has 2.65m to 3.0m wide carriageway with an average shoulder width of 0.50 m and is
proposed to be upgraded as 3.75m . The terrain features are characteristic hilly with open,
mixed land use with sections of built-up and agricultural land. The Road traverses through hilly
area settlements of Chiralla, Kandosu, Himote, Sakia, Grondra, and Bhalara. Through this
alignment people of several villages namely Chhatra, Misratah, Sengoi, Jasolah, Deyoki,
Kundi, changnu, Manawa etc. will get connected with district town Doda & Jammu. From
Commercial Traffic point of view it has high importance as this road passing through
agricultural hub of Doda District. The existing surface of the carriageway is Flexible Broken BT
for a length of 5.5 Km and rest stretches are either Gravel or Earthen which is in poor
condition and eroded in most of the stretches. The existing formation width is 3.65m to 4m
with a ROW of 6m. Sliding continued from Km 2.000 to Km 2.400, Km 5.400 to Km 6.500 and
Km 7.100 to Km 7.700. Protection work is required at the particular land slide zones to protect
slope with inclusion of CC drain. Cleanliness of existing CC drains mandatory to avoid
damages of BT surface during rain. The proposed new flexible pavement thickness is OGPC-
25 mm; BM -50 mm, WBM - 225 mm; GSB-150 mm. 1 major junction exists in the proposed
road and cross drainage structures include proposed reconstruction of culverts of 14 no’s
which include Hume pipe culverts of 11 no’s and 2 no’s are Box culverts.

The proposed road of Malaini to Chakrabatti Road has a total length of 10.059 km and
transverses through hilly area settlements of Malaini, Jahnana, Sundra. Project Road takes off
from Km 7" of Pul-doda-Bhaderwah and ends at village Sundra. From connectivity point of
view, this particular road has high importance as through this alignment people of several
villages namely Jahnana, Dranga, Pendku, Mehrada etc will get connected with district town.
The existing surface of the carriageway is the pavement with mostly Earthen. Some stretches
are Flexible BT surface which is in poor condition and eroded in most of the stretches. . The
existing road is single lane and has 2.50m to 3.0m wide carriageway with an average shoulder
width of 0.50 m and is proposed to be upgraded as 3.75m. The existing formation width
varies between 3.50 to 3.00 m with a ROW of 6m. Protection work is required at some
particular land slide zone to protect slope with inclusion of CC drain. Overlay also proposes at
different stretches. Cleanliness of existing CC drains mandatory to avoid damages of BT
surface during rain. The proposed new flexible pavement thickness is OGPC-25 mm; BM -50
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mm, WBM - 225 mm; GSB-175 mm. 1 Major junction exist in the proposed road and cross
drainage structures include proposed HP Culverts of 9 no’s Slab Culverts 5 no’s.

1.3. Scope of Environmental Assessment

An environmental assessment study of the project roads, comprise of identification and
evaluation of impacts on the environment due to the various stages of the project
implementation and provide inputs to project road design team to incorporate necessary
measures in design to minimise such impacts through suitable engineering interventions.
The combined length of both roads is 20.198 Km under selected sub-projects under
Road Package-4 for its restoration of damage occurred during the floods and heavy
precipitation in September 2014. Hence, an Environmental Management Framework has
been designed for baseline environmental study, identifying impacts, mitigation
measures to avoid, minimize and mitigate anticipated negative impacts within the project
impact zone and project influence area. Accordingly, to minimize negative impacts
during the entire project cycle environmental management plan has been developed with
roles and responsibility for sound construction management during the project
implementation. Furthermore, the report covers major finding of existing environmental,
legal and administrative framework, monitoring programme, the cost for environmental
management and evaluation of potential environmental impacts due to the proposed
Road Sub-projects of Chiralla Link Road(10.139 Km) and Malaini to Chakrabatti
Road(10.059 Km) under Package-4 in District Doda in region of J&K.

In general, the broad scope of the Environmental Assessment study includes
following but not limited to:

e collect additional data relevant to the study area;

e undertake environmental monitoring so as to establish the baseline
environmental status of the study area;

e assess the impacts on environmental attributes due to the construction and
operation on of the proposed improvement work;

e prepare an Environmental Management Plan (EMP) outlining the measures for
improving the environmental quality and budgetary cost estimation for
implementation;

e identify critical environmental attributes required to be monitored subsequent to
the implementation of the proposed subproject

1.4. Need and Benefits of The Project Road

The prerequisite objective of this component is to restore and improve the connectivity
disrupted due to the disaster through the reconstruction of damaged roads. The infrastructure
will be designed to withstand earthquake and flood forces as per the latest official design
guidelines. The affected areas will benefit from the restored access to markets thereby
increasing the economic growth in these areas and timely access to health and education
services. Restoration of roads will also serve as supply/rescue lines in the event of a disaster.
The component will finance the reconstruction of damaged roads, bridges and associated
drainage and slope stabilization works, retaining walls, breast walls and other structures to
increase resilience.
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By improving and upgrading the existing roads which are in highly dilapidated condition will
facilitate better riding surface and the access to the education/ religious places, markets,
connecting villages and by inter-district connectivity which is the perceivable benefits.

1.5. The need for Environmental Assessment

The environmental impact assessment for the road Package-4 includes establishing the
environmental baseline conditions in the study area, identify the range of anticipated
environmental impacts during design, pre-construction, operation and maintenance phases
of the project, specifying the measures to avoid, minimize, and mitigate negative impacts
and maximize positive impacts and integrate possible mitigation measures, environmental
management plan and environmental enhancement measures.

The proposed mitigation measures will be formulated in the form of an environmental
management plan with necessary budget and institutional roles for effective implementation
of EMP for the “Improvement and Up-gradation of road Package-4 (Doda District) under
Jhelum and Tawi Flood Recovery Project (JTFRP) and integration of the same in project
implementation agreements, including construction contract documents.

1.6. Environmental Screening and Scoping

Environmental screening exercise of the proposed subproject projects was undertaken to
facilitate inputs on environmental, social and economic considerations for current and future
prospects. Further, this report also provides scoping inputs in determining the major
environmental issues and defines the scope of work for conducting an environmental
assessment. As per the findings and recommendations of the Environmental Screening
report, Environmental Assessment has been carried out for the subproject. The scoping
exercise defines geographical boundaries for the subproject for impact assessment as
well as defining the project influence area to assess the impacts due to project activities.

1.7. Environmental Assessment (EA)

The EA for selected subproject includes establishing an environmental baseline in the study
area, identify the anticipated environmental impacts, specify the measures to avoid,
minimize, and mitigate negative impacts and maximize positive impacts and integrate
necessary mitigation measures, environmental management plan and environmental
enhancement measures as required. The proposed measures will be formulated in the form
of an environmental management plan with necessary budget provisions and institutional
roles for effective implementation during various stages of the project. The EMP developed
shall form the part of the construction contract document.

1.8. Environmental Management Plan (EMP)

An Environmental Management Plan designed for the implementation of the subproject shall
consist of an overall framework which will be a guidance document providing environmental
planning and design criteria for the current subproject, generic environmental management
measures, institutional mechanism for implementation, capacity building and training
process, and resource materials to function adequately to mainstream the environmental
management and implementation of environmental management and monitoring plan.
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1.9. Study Approach

To accomplish the above objectives, studies were organised in line with the guidelines
stipulated by the World Bank and ESMF of JTFRP for environmental assessment.

a) Field Reconnaissance Survey

The approach to the entire study was formulated based on a detailed field
reconnaissance survey and a thorough understanding of the proposed project. The
reconnaissance survey was carried out for the project road to understand the salient
environmental features of the project area, sensitive areas with regards to the proposed
project activities, and a general understanding of the proposed subproject.

Based on the above an environmental profile of the project area, primary and secondary
data requirements for carrying out further activities of the study, environmental surveys
necessary for assessing the project impacts, and the project influence area were
identified.

b) Review and Assessment of Applicable Environmental Regulations

Discussions with different stakeholders and review of the various regulations and
guidelines for environmental assessment were conducted to assess the sampling and
analysis requirements for the project and the procedural requirements for conducting an
Environment Assessment. This primarily comprised of reviewing all relevant documents
available for the project area.

c) Delineation of Study Area for Assessment

The above tasks identified the survey and analysis requirements for baseline data
collection required for assessing the anticipated impacts of the proposed subproject
activities. Based on which, the study area that is critical for assessing the project
impacts was identified and delineated. The project influence area also considered those
areas that are directly or indirectly influenced by the project activities during pre-
construction, construction or operation of the proposed road improvement works.

d) Base Line Environmental Conditions

This activity comprised of field surveys for assessing the baseline environmental
conditions and collecting primary and secondary information regarding physical,
biological and socio-economic conditions of the study area. Besides, existing
environmental quality of the study area was assessed based on the field of
environmental monitoring. For monitoring the air, noise, and water quality, monitoring
was carried and samples were collected and analyzed for relevant parameters.

e) Prediction/Assessment of Potential Impacts

The activity identified the likely impacts through changes in the physical, biological or
socio-economic environment based on the analysis of the baseline environmental data
collected. The assessment considered both positive and negative impacts due to the
subproject activities and also due to the construction, and operation of the project
corridor.
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f)  Environment Management Plan

The major components of the environment management plan comprised preparation of
mitigation plan for all the negative impacts identified during study and to avoid,
minimize or compensate the impacts, and the post-project monitoring plan for the
measures suggested in the management plan to ensure that the impacts of the project
are within the regulatory standards.

1.10. Structure of Environmental Assessment Report

The structure of the EA report has been categorized in the following Chapters:

Executive Summary

=

Introduction

Approach & Methodology

Project Description

Policy, Legal and Administrative Framework
Baseline Environmental Condition

Potential Environmental Impacts

Analysis of Alternatives

Public Consultation & Disclosure

. Environmental Management Plan
Annexures

© NGO A®WDN
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2. APPROACH & METHODOLOGY

2.1. Reconnaissance Survey

A detailed reconnaissance survey was conducted in the project domain area of Chiralla Link
Road and Malaini to Chakrabatti Road in Jammu district. Detailed features such as land use,
habitation, intersecting roads, utilities etc. This enabled the Consultants to visualize the possible
problems to be encountered while selecting the realignments, as applicable. The detailed
ground reconnaissance of project influence area was utilized for planning and programming the
detailed surveys and investigations. All fieldworks involving topographic surveys and
engineering investigations are primarily based on the information obtained from the
reconnaissance survey.

2.2. Project Impact and Project Influence Area

In perspective of the environmental assessment study of above roads under Package-4, it
is important to define the area for environmental impacts are being considered. The project
will support infrastructure and the proposed improvement and up-gradation of roads under
Package-4 which are confined within the existing roads of the area. These roads are free
from any land acquisitions as no widening is involved.

The project impact area has been considered Right of Way (RoW) of the project corridor and
project influence area has been considered as 500 meter which is the hilly road from the
centre line of the road surface on both sides (LHS/RHS).

2.3. Screening Methodology

The screening exercise was done through reconnaissance survey. Public consultation
meetings were arranged with the local community and conducted in Thalella and Bhella
areas of Chiralla Link Road and Malaini and Berarre areas of Malaini to Chakrabatti Road
respectively. Field survey and data collection were carried out as per the screening
checklist provided in the Environmental & Social Management Framework (ESMF-2015) of
the project. The information has been collected through primary as well as secondary
sources, with the support of PMU/PIU team members. The objective behind the
environmental screening was to delineate affected environmental features and issues like
eroding of road surface/ de-stabilization of erosion-prone/ landslip areas due to the flash
floods during high precipitation episodes, sensitive receptors- schools/ religious places and
residential areas, scheduled trees protection, human settlements, water, natural resources
etc. in the project area in order to define impacts and to minimize the adverse environmental
impacts by suggesting best engineering solutions/options at optimal costs. The positive
actions not only to avoid adverse impacts but to capitalize on opportunities to correct
environmental degradation or improve environmental conditions were determined.

2.4. Detailed Baseline Environmental Surveys

A comprehensive survey was conducted for environmental impact and screening studies.
For this purpose, a data-sheet was devised to collect quantitative and qualitative social and
environmental data together with local subproject specific consultations. This will be the
basis for further investigations for future studies. Information collection, literature survey and
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analysis of data published and other recorded data e.g. on wildlife, forest flora, climate,
pollution along with socio-economic, demographic, land-use pattern, land ownership details
etc.,, about the subproject were also studied and reviewed. National and state
environmental guidelines were also reviewed before carrying out baseline studies. A
detailed survey has been carried out by the environmental and social experts who are
responsible for the documentation of the environmental and social investigations and issues,
to evaluate the existing environmental and social setting and conditions of the proposed
project area. Potential significant impacts were identified based on an analytical review of
project activities, baseline data, land use, environmental factors, socioeconomic conditions
and review of the assessment of potential impacts identified in previous similar kind of
projects. A participatory process was adopted while performing social screening of the sub-
project. The information has been gathered through primary as well as secondary sources
of information, with the support of PMU and PIU team members.

2.5. Collection of Data

Keeping in line with the proposed Improvement and Up-gradation of the existing roads in
Doda district under Package-4, various activities like specific literature reviews and surveys
were carried out referring publication & using the internet and useful information about the
project impact and influence area was collected. This includes both published and
unpublished environmental data. Literature searches were undertaken and relevant agencies
were contacted and apprised of the proposed subproject. The following data were collected
for the road projects during environmental screening/ assessment study: °

e Geo reference maps.

e Socio-economic data from the Planning Department and Census records.

e Geological data from the Geological Survey of India.

e Meteorological data from India Meteorology Department, Govt. of India.

o District Profile from District Statistics Department.

e Forestry and Wildlife Data from the Forest Department.

¢ Flora and fauna from various sources, including the State Forests Department and
Wildlife Department.

Readily available data were reviewed with the initial reconnaissance investigations, and the
need for primary data collection in some instances was determined.

2.6. Environmental Monitoring Data

Environmental monitoring (Air, Noise and Water quality) of the proposed roads under
Package-4 will be carried during pre-construction stage to generate the latest baseline data
so that it can be correlated for the comparative analysis with the monitoring during the
construction/ operation stages of the project

2.7. Assessment of Alternatives

Analysis of alternatives is an analytical comparison of the operational effectiveness, costs
and environmental and social risks of proposed development options. This helps to analyze
the options critically about its impacts on all physical, social and biological environments.
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The ‘no action option’ is to be considered among various options available. The process will
ultimately help to determine which option is comparatively better than the other various
options. For this project, alternative analysis has been made for three considerations, i.e.
strategic, planning and technology consideration. Since the project is improvement and up-
gradation of the existing road of Package-4 which was affected due to the incessant high-
intensity rains during the catastrophic floods of September 2014. The high-intensity
precipitation has damaged the road, drainage and stabilization issues of the hillside of the
project road. The road is completely passing through the hilly terrain and protection works
[stabilization measures and hill road safety aspects have been considered. Based on this
assessment the present option of improvement and up-gradation is the best applicable
solution and socio-economically viable option since does not involve any land acquisition/
displacement/ rehabilitation.

2.8.  Stakeholder consultation and participation

Stakeholder's view and perception were assessed through informal and formal public
consultation meetings. The different stakeholder’'s viz. government officials, local people
(both male & female) were contacted and consulted during the study. Stakeholders were
informed about the subproject components and likely environmental impacts before seeking
their views. In each consultation, all efforts were made to have adequate participation from
women as well. Consultations have been carried out for the project in two stages. First stage
consultation was undertaken during the impact assessment process to identify the concerns
of people, which were duly addressed through appropriate mitigation measures. Second
stage consultation was undertaken as part of the preparation of the EIA report to assess the
adequacy and acceptability of the proposed mitigation measures and management plan.
Public consultations ensured the involvement of the public, experts in the project's pre-
planning stage itself and redressal of their concerns and expectations from the subproject.
The community members, government officials members opined that the proposed
subproject would contribute to the social and economic development of the area. The
proposed project would contribute to increased employment opportunities for the local
people during and after subproject implementation. The communities welcomed the
subproject and all were in favour of the project. Issues raised by stakeholders were
analysed for practical and scientific basis, and for developing an appropriate mitigation,
management and monitoring plan, depending on its importance and practicality.

Environmental Assessment report for Improvement and Up-gradation of road Package-4
(Chiralla Link Road and Malaini to Chakrabatti Road) and its executive summary shall be
disclosed at JTFRP/PMU website as per provisions of World Bank disclosure policies.
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3. PROJECT DESCRIPTION

B P JAMMU & KASHMIR

Parfamentary Constituency Map 3 ANANTRAS

—_—
I ewe mmpRaca Lo

Fig 3.1: Location of the Doda District, J&K
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3.1. Project Area
3.1.1. Component A of Package-4: Chiralla Link Road

The proposed Chiralla Link Road starts from Chiralla and terminates at Puneja of Doda
District. It is a village road, the existing road is single lane and has 2.65m to 3.0m wide
carriageway. This particular road has high importance and gives connectivity to Chhatra,
Misratah, Sengoi, Jasolah, Deyoki, Kundi, changnu, Manawa etc. During September 2014
high intensity and prolonged rains like seasonal torrential rains resulted in damage / eroding of
the pavement surface. Due to non-existence of CC drain, the existing road is badly damaged
and slope eroded at several locations. Necessary protection works required at several
stretches with the provision of CC drain.

3.1.2. Component B of Package-4: Malaini to Chakrabatti Road

Project Road Malaini to chakrabatti Road takes off from Km 7th of Pul-Doda-Bhaderwah and
ends at village Sundra. From connectivity point of view, this particular road has high
importance as through this alignment people of several villages namely Jahnana, Dranga,
Pendku, Mehrada etc will get connected with district town. The existing surface of the
carriageway is the pavement with mostly Earthen. Some stretches are Flexible BT surface
which is in poor condition and eroded in most of the stretches. The existing road is single
lane and has 2.50m to 3.0m wide carriageway with an average shoulder width of 0.50 m and
is proposed to be upgraded as 3.75m. Due to non existence of throughout CC drain,
pavement badly damaged and slope eroded at several locations. Necessary protection work

1l1|Page
Environmental Assessment (EA) Report- Improvement & Up gradation of Chiralla Link Road and

Malaini to Chakrabatti Road in District Doda (Package-4) in J&K



Jhelum Tawi Flood Recovery Project (JTFRP)

require at several stretches with provision of CC drain. After development of this road,
significant traffic flows through the routes which will enhance the economy of that area as well.

3.2. Project Location and Outline

3.2.1. Component A of Package-4: Chiralla Link Road

The proposed subproject of Chiralla Link Road is having geo-coordinates of 33°7'33.57"N
(Latitude) & 75°37'39.14"E (Longitude) at Chiralla (starting point) to 33°6'19.94"N
(Latitude) & 75°41'39.28"E (Longitude) at Puneja (endpoint) of the road. This road has
importance from pilgrim, tourist as well as traffic point of view. The total length of the Road is
10.139 Km. It traverses through the settlements of Chiralla, Bhela, Bhalara, and Gosti.

3.2.2. Component B of Package-4: Malaini to Chakrabatti Road

The Malaini to Chakrabatti Road is having geo-coordinates of 33°5'31.95"N (Latitude) &
75°35'16.95"E (Longitude) at Malaini (starting point) to 33°5'56.10"N (Latitude) & 75°36'4.38"E
(Longitude) at Chakrabatti (endpoint) of the road. Project Road takes off from Km 7th of Pul-
Doda-Bhaderwah and ends at village Sundra. From connectivity point of view, this particular
road has high importance as through this alignment people of several villages namely
Jahnana, Dranga, Pendku, Mehrada etc will get connected with district town. The proposed
Sub-project has the total length of 10.059 Km.
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Component A: Chiralla Link Road (10.139 Km)

Sharara

Component B: Malaini to Chakrabatti Road (10.059 Km)

End of Project Road

—

e Project Read Stedch

Figure 3.2: Index Map of the Subproject Roads under Package-4 (Component A & B)
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3.3.

Technical Description of the Package-4 (Component A & B)

Table 3.1: Component A (Improvement & Up-gradation of Chiralla Link Road)

S. No. Description of item Details

Existing Design

1 | Road length 10.185 10.139

2 Road Configuration E>_<|st|ng:—_ 265 mto 3.0 m Propose:- 3.75 m wide
wide carriageway carriageway

3 Terrain Hilly

4 Land use pattern Mixed land use between Open, Built Up, and Agricultural

5 Existing Surface of the | Flexible Broken BT surface exists for a length of 5.5 Km and

carriageway rest stretches are either Gravel or Earthen.

7 Existing Formation Width Varies from 3.65 m to 4.00 m

8 Right of Way (ROW) 6.0m

9 Pavement Condition Poor

10 | New ~Flexible —Pavement | ozpe o5 mm; BM -50 mm, WBM - 225 mm; GSB-150 mm

thickness

11 Design CBR 8.1 % (Av CBR)

12 Junctions Major- 01

13 Traffic T9 (15 ESAL to 20 EASL) — IRC SP 72 -2015
Existing Culvert- 23 Proposed Culvert- 14

14 Cross drainage structures (HP Culvert - 17 Nos. (Reconstruction

9 Slab Culvert - 5 Nos HP Culvert - 11 Nos

Causeway —1no) Box Culvert —2 no)

15 Settlement Chiralla, Gosti, Rukali via Ponchai, Bhella, Bhalara

Table 3.2: Component B (Improvement & Up-gradation of Malaini to Chakrabatti Road)

S.No. Description of item Details
Existing Design
1 Road length 10.056 Km 10.059 Km
5 Road Configuration E?(lstlng:-_2.50 mto 3.0 m P_roposed:- 3.75m
wide carriageway wide carriageway
3 Terrain Hilly
4 Land use pattern Mixed land use between open
5 Existing Surface of the | The pavement is mostly Earthen and some stretches
carriageway are Flexible BT surface
Existing Formation :
7 Width Varies from 3.50 m to 4.00 m
8 Right of Way (ROW) 6.0 m
9 Pavement Condition Poor
New Flexible OGPC-25 mm; BM -50 mm, WBM - 225 mm; GSB-
10 .
Pavement thickness 175 mm
11 Desigh CBR 7.40 % (Avg. CBR)
12 Junctions Major- 01
13 Traffic T9 (15 ESAL to 20 EASL) — IRC SP 72 -2015
Existing Culvert- 19 Proposed Culvert- 14
. (HP Culvert - 9 Nos
Cross drainage HP Culvert - 10 Nos. .
14 Reconstruction & Slab
structures Slab Culvert - 8 Nos
; Culvert 5 Nos
Bridge — 1 no )
Reconstruction
15 Settlement Malaini, Jahnana, Dranga, Pendku, Mehrada
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3.4. Project Features and Design Aspects

3.4.1 Existing Cross Drainage Structures

In Chiralla Link Road, there are 23 nos. of cross drainage structures. There are 17 no’s hume
pipe culverts, 05 no’s slab culverts, and 1 no’s of Causeway. Out of these 17 no’s hume pipe
culverts 12 are having lesser dia than 900 mm and are chocked by siltation and poor
condition; needs to be replace by 1200 mm dia hume pipe culverts and causeways converted
into Box culverts of suitable size. The details are given in the Table 3.3 below;

There are 19 no’s. of cross drainage structures in the Malaini to Chakrabatti Road project, out
of which 10 no’s are HP Culverts, 8 no’s are Slab culvert and 1 no. Major Bridge (60m Span).
Out of these 10 no’s of HP Culverts 9 are chocked by siltation; need to replace by 1.2 m dia
HP Culverts. The details are given in the Table 3.4 below;

Table 3.3: Component A (Chiralla Link Road): List of Existing Cross Drainage Structures

S No - Structures -
’ Chainage Types Dia/Span(m)
1 1+210 HP Culvert 1x0.90
2 1+410 HP Culvert 1x1.20
3 1+490 Slab Culvert 1x3.01
4 1+630 HP Culvert 1x0.90
5 1+800 HP Culvert 1x0.90
6 1+930 HP Culvert 1x0.90
7 2+120 HP Culvert 1x1.20
8 2+160 Causeway 1x8.61
9 3+090 HP Culvert 1x1.20
10 3+680 Slab Culvert 1x3.01
11 5+080 HP Culvert -
12 5+250 HP Culvert -
13 5+425 HP Culvert -
14 6+300 HP Culvert -
15 6+490 HP Culvert -
16 6+980 HP Culvert -
17 7+710 HP Culvert -
18 8+490 HP Culvert 1x1.2
19 8+830 HP Culvert 1x0.6
20 9+120 HP Culvert 1x1.2
21 9+270 Slab Culvert 1x2.0
22 9+750 Slab Culvert 1x2.0
23 9+890 Slab Culvert 1x2.0

Table 3.4: Component B (Malaini to Chakrabatti Road): List of Existing Cross Drainage
Structures

S No . Structures .
| Chainage Types Dia/Span(m)

1 0+084 HP Culvert 1x0.9
2 0+172 HP Culvert 1x1.2
3 0+320 Bridge 60.0

4 0+525 Slab Culvert 1x2.8
5 0+710 Slab Culvert 1x24
6 0+915 Slab Culvert 1x15
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S No _ Structures .
' Chainage Types Dia/Span(m)

7 1+125 Slab Culvert 1x3.2
8 1+380 Slab Culvert 1x3.2
9 1+870 Slab Culvert 1x27
10 3+050 Slab Culvert 1x2.8
11 4+450 Slab Culvert 1x27
12 5+570 HP Culvert 1x0.9
13 6+360 HP Culvert -

14 6+915 HP Culvert 1x0.9
15 7+180 HP Culvert 1x0.9
16 8+460 HP Culvert 1x0.9
17 9+225 HP Culvert 1x0.9
18 9+600 HP Culvert 1x0.9
19 9+780 HP Culvert 1x0.9

3.4.1. Improvement of Cross Drainage Structures

There are 23 nos. of CD structure in the Chiralla Link Road project. Out of which 17 no’s of
HP Culverts, 05 no’s of Slab culverts, and 1 no. of Causeway exists on the project stretch.
Out of these 17 no’s of HP Culverts, 12 no’s are having lesser dia than 900 mm and are
choked due to siltation and are in very poor condition so needs to be replaced by HP of 1200
mm dia. In addition to that, 1 causeway is proposed to be replaced and reconstructed by Box
culvert. The details are given in the Table 3.5 below;

Table 3.5: Component A (Chiralla Link Road): Details of Proposed Culverts

Existing Structure Proposed Structure
S No. ] Type of Span / Total - Type of Span/ | Proposed
Chainage | giicture | Dia (mm) | width (m) | €Ondition S¥r%cture Dia | Structure
1 1+210 HP 1% 0.90 HP 1x1.2
Culvert 1.250 C&P Culvert R & NC
HP
2 | 410 cuvert | 1X120 14 450 Good . - | Retained
Slab
3 | 1490 1 cuert | 1X301 1 53550 Good . - | Retained
HP HP
4 1+630 cuvert | 1X090 11419 ca&P cuvert  1*12 | renc
5 1+800 HP 1x0.90 HP 1x1.2
Culvert ) 1.150 C&P Culvert ) R & NC
6 1+930 HP 1x0.90 P 1x12
Culvert ) 1.110 C&P Culvert ) R & NC
HP
7 2+120 culvert | 1*120 1.400 Good - - Retained
Box
8 | 2+160 | Causeway | 1x8.61 | 4000 : Cuvert  2x2 | R&NC
HP
° 3+090 culvert | 1*120 1.400 Good - - Retained
Slab
10 3+680 Culvert 1X3.01 3.250 Good - - Retained
HP Box
L] 54080 | et - - C&P | Culvert 2x2 | R&NC
HP HP
12154250 | o vent - - cap | cuvert X2 | renc
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Existing Structure Proposed Structure

>N | chainage S DiSap?r: r¢1) Wi-g?lga(lm) Semiion | e e | Structure
18 | 5H25 | e ] ' cer | cuven  2*1? | ranc
14| 64300 | i ] ' car | cuven X122 | Ranc
15 | 6490 | e ] ' car | cuven X122 | Ranc
16 | 64980 | i ] ' cer | cuven 212 | ranc
17 | TTI0 | Clven ) ' car | cover  2*1? | Ranc
18 | 8+490 CL|1-||vPert 1x12 1 1450 Good - - Retained
19 | 8+830 CL|1-I|vPert 1x06 | 1005 c&P CL|I-||\IIDert 1x12 1 ranc
20 9+120 CL|1-||\I/Dert 1x1.2 1.400 Good - - Retained
21 9+270 Cﬁligrt 1x2.0 2.350 Good - - Retained

Annotations: R&NC — Replaced and New Construction

There are 19 no’s of CD structure in the Malaini to Chakrabatti Road project, out of which 10
no’s of HP Culverts, 8 nos Slab culverts and 1 Major Bridge exist on the project stretch. Out
of these 10 nos HP culverts 9 nos are replaced by 1200 mm dia HP as all the existing are
choked due to siltation and in poor condition. In addition to that, 5 nos of Slab Culverts also
proposed to replaced and reconstructed by Box culvert. The details are mentioned in Table
3.6 below;

Table 3.6: Component B (Malaini to Chakrabatti Road): Details of Proposed Culverts

Existing Structure Proposed Structure
S
No. . Type of Span / Total . Type of . Proposed
| Cheliege Structure | Dia (m) | Width (m) etz Structure S Structure
1 | o+084 PIPe | 1510 | 1089.812 HP
Culvert 8.865 | Culvert 1x1.2 | Replaced
Pipe
2 0+172 Culvert 1x12 | 1086.107 8.537 Retained
3 0+320 Bridge 60.0 1076.264 4.71 -
Slab Box
4 0+525 Culvert 1x28 | 1087.055 5.591 | Culvert 3x3 Replaced
Slab
i 0+710 Culvert 1x24 | 1099.664 6.357 Retained
Slab
6 0+915 Culvert 1x15 | 1111.863 6.402 Retained
Slab Box
/ 14125 Culvert 1x3.2 | 1121.564 5.627 | Culvert 3x3 Replaced
Slab
8 1+380 Culvert 1x3.2 | 1130.124 6.846 Retained
Slab Box
9 1+870 Culvert 1x2.7 | 1146.858 5.484 | Culvert 3x3 Replaced
Slab Box
10 3+050 Culvert 1x328 | 1221.22 5.291 | Culvert 3x3 Replaced
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Existing Structure TSRS SHEITE
No. | cranage | qpest | soens | ot | congon | T | spanmia | Boposed
11 | 4+450 Cﬁbgrt 1x2.7 | 1309.804 5.35 (B;aTvert 3x3 | Replaced
12 | 5+570 C'Z;sgrt 1x1.0 | 1375.752 7 482 ?;Ewen 1x1.2 | Replaced
13 | 6+360 Cz;sgrt i j 5.868 ?;Evert 1x1.2 | Replaced
14 | 6+915 C'Z;sgrt 1x0.9 | 1482.617 9437 ?;Ewen 1x1.2 | Replaced
15 | 7+180 czﬁn 1x0.9 | 1499.887 8.742 ngert 1x1.2 | Replaced
16 | 8+460 cz;ﬁin 1x09 | 1568273 | 11507 | Clvent  1x12 Replaced
17 | 9+225 ci;ﬁin 1x09 | 1614732 | ., ooo (|_:|LF:Ivert 1x1.2 | Replaced
18 | 9+600 cz;ﬁin 1x1.0 | 1634.03 0883 | uvert  1x12 Replaced
19 | 9+780 | P | 1x10 | 1647.708 0.687 | Cavert  1x12 Replaced

3.4.2. Existing Road Drains

In the Chiralla Link Road, from Ch 0.00 Km to Ch 10.139 Km, there are 352.34 m Earthen
(unlined) drains existing at different stretches. In addition to that, 2555 m length drain is
required at different stretches. Existing Drains are in good condition but filled with siltation,
clearance of drain is very much required. Details are shown in Table 3.7 below;

In the Malaini Chakrabatti Road project road from Ch 0.00 Km to Ch 10.059 Km, there are
3237.75 m Earthen (unlined) drains existing at different stretches. Existing Drains are in
good condition but filled with siltation, clearance of drain is very much required. Details are
shown in Table 3.8 below;

Table 3.7: Component A (Chiralla Link Road): List of Existing Drains

Existing Existing Existin
S.No. Stretches Stretches Length (m) Side 9 Type of Structure
(Starting) (Ending)
1 7+115 7+171 55.575 RHS Unlined
2 8+490 8+539 49.322 RHS Unlined
3 8+575 8+626 51.093 RHS Unlined
4 8+830 8+961 131.052 RHS Unlined
5 9+270 9+335 65.298 RHS Unlined
Total 352.34
Table 3.8: Component B (Malaini to Chakrabatti Road): List of Existing Drains
Existing Existing .
Existing
S.No. Stretches Stretches Length (m) sid Type of Structure
ide
(Starting) (Ending)
0+108 0+150 41.766 RHS Unlined
0+350 0+480 130.155 RHS Unlined
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Existing Existing Existing
S.No. Stretches Stretches Length (m) side Type of Structure
(Starting) (Ending)
3 0+564 0+744 180.322 RHS Unlined
4 0+766 0+798 32.056 RHS Unlined
5 04815 1+089 293.409 LHS Unlined
6 1+100 1+117 17.245 RHS Unlined
7 1+139 1+425 286.06 LHS Unlined
8 1+471 1+534 62.857 LHS Unlined
9 1+780 1+817 37.883 LHS Unlined
10 1+862 2+258 395.528 LHS Unlined
11 4+481 4+762 280.572 LHS Unlined
12 5+343 5+428 84.555 RHS Unlined
13 5+568 5+882 314.56 RHS Unlined
14 6+368 6+717 349.131 LHS Unlined
15 6+966 7+010 44.829 LHS Unlined
16 7+682 7+799 117.245 RHS Unlined
17 7+835 7+933 97.951 LHS Unlined
18 7+974 8+064 90.620 RHS Unlined
19 8+479 8+678 198.926 LHS Unlined
20 9+771 9+934 163.293 RHS Unlined
21 10+037 10+056 18.783 RHS Unlined
Total 3237.75

3.4.3. Proposed Drains at Different Road Stretches

In Malaini to Chakrabatti Road from Ch 0.000 Km to Ch 10.059 Km, there are 3237.75 m
existing Earthen (unlined) drains at different stretches. In addition to that, 885 m length drain
is required at different stretches. Existing Drains are in good condition but filled with siltation,
clearance of drain is very much required. Details are shown in Table 3.9 below;

Table 3.9: List of the Proposed Drains of Malaini to Chakrabatti Road

Sl Starting Chainage | Ending Chainage Length (m) Side
1 1+000 2+500 1500 LHS
2 3+450 3+750 300 LHS
3 3+750 4+050 300 LHS
4 4+250 5+000 750 LHS
5 6+200 7+040 840 LHS
6 7+400 7+650 550 LHS
7 7+800 7+950 150 LHS
8 8+150 8+900 750 LHS
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Sl Starting Chainage | Ending Chainage Length (m) Side
9 0+050 0+250 200 RHS
10 0+450 0+800 350 RHS
1 2+600 3+250 650 RHS
12 3+450 3+750 300 RHS
13 34750 4+050 300 RHS
14 5+000 5+500 500 RHS
15 74050 7+400 350 RHS
16 74650 7+800 150 RHS
17 74950 8+150 200 RHS
18 9+900 10+060 160 RHS
Total 8000

3.4.4. Existing Protection Walls (Breast Wall and Retaining Wall)

The proposed Chiralla Link Road under Package-4, have existing 644.99 m of Retaining Wall
in the form of stone masonry at different stretches. Existing Breast Wall are fully collapsed
and requires reconstruction.

In the Malaini to Chakrabatti Road project from Ch 0.00 Km to Ch 10.059 Km, there are
901.100 m of existing Breast Wall in the form of stone masonry at different stretches. Length
of existing Retaining Wall is 1142.36 m and are in god condition. Details of the existing
protection works of these roads are shown in Table 3.10 & Table 3.11 below;

Table 3.10: Component A (Chiralla Link Road): List of Existing Protection Works

S.No. sEt)r(cle?ct:It? 6s S "e(rr}%th Side Type of Frotection
(Starting) (Endng)
1 5+075 5+08l 5.575 LHS Retaining Wall
2 5+085 5+095 9.907 LHS Retaining Wall
3 6+133 6+151 18.016 LHS Retaining Wall
4 7+265 7+280 14.771 LHS Retaining Wall
5 7+510 7+532 21.622 LHS Retaining Wall
6 8+485 8+495 9.553 LHS Retaining Wall
7 8+883 8+918 34.567 RHS Retaining Wall
8 8+975 9+109 133.711 RHS Retaining Wall
9 9+010 9+020 9.879 LHS Retaining Wall
10 9+115 9+124 8.772 LHS Retaining Wall
11 9+250 9+264 13.578 RHS Retaining Wall
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O B B e e
(Starting) (Endng)
12 9+265 9+299 33.866 LHS Retaining Wall
13 9+275 9+329 53.560 RHS Retaining Wall
14 9+375 9+523 147.535 LHS Retaining Wall
15 9+540 9+565 24.626 LHS Retaining Wall
16 9+575 9+603 27.838 RHS Retaining Wall
17 9+890 9+909 19.479 LHS Retaining Wall
18 9+910 9+952 41871 LHS Retaining Wall
19 9+960 9+976 16.271 LHS Retaining Wall
Total | 644.99

Table 3.11: Component B (Malaini to Chakrabatti Road): List of Existing Breast Wall

S.No. E’i(rI:ttcl:gges gi(rlgttcl:%%s I(‘n(:;]gth Side wgﬁ(m PraEmien
(Starting) (Endng)
A. Breast Wall

1 0+000 0+077 76.983 LHS Stone Masonry
2 0+100 0+121 20.886 LHS Stone Masonry
3 0+130 0+167 37.394 LHS Stone Masonry
4 0+190 0+225 34.614 LHS Stone Masonry
5 0+255 0+279 24.387 LHS Stone Masonry
6 0+261 0+279 18.174 RHS Stone Masonry
7 0+345 0+352 6.9195/12.305 LHS/RHS Stone Masonry
8 0+360 0+390 30.106 LHS Stone Masonry
9 0+418 0+443 25.418 LHS Stone Masonry
10 0+451 0+477 25.382 LHS Stone Masonry
11 0+484 0+511 27.108 LHS Stone Masonry
12 0+518 0+525 7.119/8.480 LHS/RHS Stone Masonry
13 0+534 0+552 18.039/3.035 LHS/RHS Stone Masonry
14 0+630 0+656 25.988 LHS Stone Masonry
15 0+700 0+707 6.906/2.618 LHS/RHS Stone Masonry
16 0+768 0+804 36.271 LHS Stone Masonry
17 0+905 0+912 6.644 RHS Stone Masonry
18 1+029 1+048 18.799 RHS Stone Masonry
19 1+140 1+154 8.715/14.240 LHS/RHS Stone Masonry
20 1+490 14545 55.382 RHS Stone Masonry
21 2+073 2+090 16.653 RHS Stone Masonry
22 2+164 2+185 20.814 RHS Stone Masonry
23 2+225 2+230 5.351 RHS Stone Masonry
24 24266 2+371 105.000 RHS Stone Masonry
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S.No. gi(rI:ttg;lges gi(;:ttclz?l%s I(‘rﬁ';gth Side wgﬁ(m PUEIEEIE
(Starting) (Endng)
25 2+674 2+718 43.970 LHS Stone Masonry
26 24779 2+821 42.305 LHS Stone Masonry
27 3+900 3+911 11.103 LHS Stone Masonry
28 5+191 5+200 9.431 LHS Stone Masonry
29 5+914 5+929 15.397 LHS Stone Masonry
30 5+986 6+000 14.363 LHS Stone Masonry
31 6+900 6+911 11.425 RHS Stone Masonry
32 7+160 7+171 11.248 LHS Stone Masonry
33 8+450 8+469 19.215 RHS Stone Masonry
34 9+218 9+224 6.052 LHS Stone Masonry
35 9+588 9+592 4.077 LHS Stone Masonry
36 9+785 9+798 12.789 LHS Stone Masonry
Total 901.10
B. Retaining Wall
1 0+100 0+142 42.122 RHS Stone Masonry
2 0+635 0+711 76.354 RHS Stone Masonry
3 0+725 0+795 69.718 RHS Stone Masonry
4 0+820 0+962 141.719 LHS Stone Masonry
5 1+021 1+060 39.018 LHS Stone Masonry
6 1+382 1+410 28.444 LHS Stone Masonry
7 1+450 1+529 78.964 LHS Stone Masonry
8 1+671 1+700 28.813 LHS Stone Masonry
9 2+074 24216 142.451 LHS Stone Masonry
10 2+289 2+304 15.181 LHS Stone Masonry
11 2+795 2+853 57.791 RHS Stone Masonry
12 3+573 3+640 67.162 LHS Stone Masonry
13 3+790 3+825 35.499 RHS Stone Masonry
14 3+854 3+906 52.192 RHS Stone Masonry
15 5+565 5+666 101.105 RHS Stone Masonry
16 6+210 6+309 99.312 LHS Stone Masonry
17 9+350 9+384 34.35 RHS Stone Masonry
18 9+630 9+662 32.163 RHS Stone Masonry
Total 1142.36

3.4.5. Proposed Protective Works

As the River Chenab flows parallel with the project Chiralla Link Road upto Ch 1+500,
henceforth Retaining walls are required at several location at valley side. In addition to that,
Breast Wall will also provided at some stretches. Total length required for Retaining and
Breast Wall are 518 m & 3280 m respectively.

Chainage-wise details of Proposed Protective works are shown in Table 3.12 below;.

22| Page
Environmental Assessment (EA) Report- Improvement & Up gradation of Chiralla Link Road and

Malaini to Chakrabatti Road in District Doda (Package-4) in J&K



Jhelum Tawi Flood Recovery Project (JTFRP)

Table 3.12: List of Proposed Protective Work Stretches (Chiralla Link Road)

A Breast Wall Details (Hill Side)
S.No C?Fa:i(;]:]g);e Ch?_li_r:)ige Length (m) Height (m) Type
1 3975 4670 695 15 Breast Wall
2 5175 5625 450 15 Breast Wall
3 5775 6025 250 15 Breast Wall
4 6595 6970 375 15 Breast Wall
5 7275 8135 860 15 Breast Wall
6 9875 9925 50 15 Breast Wall
7 9839 10039 600 15 Breast Wall
Total Length 3280
B. Retaining Wall Details (Valley Side)
1 2658 2668 10.00 3 Retaining Wall
2 3803 3817 14.00 2 Retaining Wall
3 3913 3927 14.00 2 Retaining Wall
4 3950 3960 10.00 2 Retaining Wall
5 4074 4084 10.00 ) Retaining Wall
6 4142 4154 12.00 ) Retaining Wall
7 4218 4234 16.00 ) Retaining Wall
8 4272 4288 16.00 ) Retaining Wall
9 4519 4531 12.00 2 Retaining Wall
10 4909 4919 10.00 2 Retaining Wall
11 4966 4986 20.00 2 Retaining Wall
12 5115 5125 10.00 2 Retaining Wall
13 5265 5275 10.00 2 Retaining Wall
14 5305 5310 5.00 2 Retaining Wall
15 5344 5356 12.00 2 Retaining Wall
16 5414 5424 10.00 2 Retaining Wall
17 5269 5287 18.00 2 Retaining Wall
18 5748 5758 10.00 2 Retaining Wall
19 5909 5921 12.00 2 Retaining Wall
20 5952 5966 14.00 2 Retaining Wall
21 6009 6021 12.00 2 Retaining Wall
22 6109 6121 12.00 2 Retaining Wall
23 6272 6282 10.00 2 Retaining Wall
24 6289 6301 12.00 2 Retaining Wall
25 6646 6658 12.00 2 Retaining Wall
26 6902 6914 12.00 2 Retaining Wall
27 6962 6974 12.00 2 Retaining Wall
28 7017 7029 12.00 2 Retaining Wall
29 7059 7072 13.00 2 Retaining Wall
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30 7146 7163 17.00 2 Retaining Wall
31 7273 7283 10.00 2 Retaining Wall
32 7823 7835 12.00 2 Retaining Wall
33 8201 8215 14.00 2 Retaining Wall
34 8350 8360 10.00 2 Retaining Wall
35 8550 8560 10.00 2 Retaining Wall
36 8687 8697 10.00 2 Retaining Wall
37 8815 8831 16.00 2 Retaining Wall
38 9725 9742 17.00 2 Retaining Wall
39 0817 0837 20.00 2 Retaining Wall
40 0858 9878 20.00 2 Retaining Wall
41 10130 10140 10.00 ) Retaining Wall
Total Length 518

As the alignment is totally collapsed from Km 2.450 to Km 4.990, New construction concept
has been adopted for the entire stretch of Malaini to Chakrabatti Road project. From Km 0.000
to Km 2.450, existing protective structures which are in good condition is retained. Apart from
that, additional protective structures are proposed at different stretches as per site condition.
PCC Breast Walls are required about 1944 m length, (Proposed 1344m for 1.5m height and
600m for 2.0m height). PCC Retaining Wall required about length 919m of height 2.0m and
160m length of 3.0m height. Detail of protective works is shown in Table 3.13

Table 3.13: List of Proposed Protective Works Breast Wall & Retaing Wall (Malaini to
Chakrabatti Road)

SI. No. Stalg::]ng Enpéirinng Le(rrlng)th Side Type of Structure StrHueci:?uhrteo(%)
A. Breast Wall
1 1+650 14900 250 LHS 1.500
2 2+400 2+600 200 LHS 1.500
3 3+000 3+150 150 LHS 1.500
4 4+000 4+100 100 LHS 1.500
5 4+200 4+350 150 LHS 1.500
6 4+450 4+550 100 LHS 1.500
7 4+650 4+850 200 RHS 1.500
8 5+300 5+400 100 RHS 1.500
9 7+390 7+450 60 LHS 1.500
10 7+620 7+660 40 LHS 1.500
11 7+760 7+840 80 LHS 1.500
12 7+920 7+990 70 LHS
13 8+050 8+200 150 LHS

Total Length 1650

B. Retaining Wall
Retaining walls are proposed about 1120m length along the project road.
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3.4.6. Improvement of Geometrics
Component A (Chiralla Link Road)

Carriageway width

In general, the proposed cross-section comprises of 3.75 m wide carriageway with 1.0 m
wide granular hard shoulder on either side of the c/w. The camber on either side of the
carriageway and hard shoulder is 2.5 % & on shoulder it is 3.0 %. The proposed cross-
sections are presented in TCS”s in Fig 3.3 and Fig 3.4.

Hade;
1. PCC upte 75mm thick 1kl de dere &y BM.
2. PCC from 7S5mm lo 22%rm Mick shel bw done by

§

4.75m Readway Width P

L 1755:" l} o.
T OB

WEM offar clamenting Existing Efumineus Su-face.

3.PCC of thickness mare than Z2S5mm shell be done
GSE affer disrauelling Exisling Biluminous Surface.

APCC aholl decided based on differance In level of FRL
ond edisting level ard/or level after &Fsmantfng ond
recomgestion of Evisting Bitwmnous Surfaoe,

Poropet Waoll”

—WBN 0 {Crede 11} 75mm

e WBM | (Grade NI} Z3mren A “:
G5a {Grode 0} (50mm A g Auiisan
LYre-v Dl\(_ ALul K58 SLLL KON uuu\hu LANE L 'q_hukg.t WAY A1 -~ v \\ )
NEW CUN=ULLC TIN5 1) MUt NDE DRAIN beis g y "~—‘
3 ’T:m::r;::?.::m—'
& n< o
475 9oqn~w wigt e 3
¥ e .
22‘;_; on.___ alV 9:%0 - Titeees Fr e e Mot (o
W 1%
» H 1 (s g
= Se! c..v—-. = 140 -
5 |
s 2 ; < 25 | —PCE M5
Poroput ‘Mall— g .__-r.o.-‘ wall S| l.q—iiat,’
. .
| NB :__'1 I.:‘,
COPE20min WEER KO e, [ r ‘1 8'
BN &Groem y, Q_‘_L Wt |
WBM |l (Grade 1) 73ram b:\s*— - | o
e WM | {Grede ®) 150mm e ot i R |
3B {Grode 1) {50mem Bty SO R ¥
TYPE 221 MCAL LROSS SECTIDN OF SO E LANE CARRIAGENAY AT
NEW LN SULG TLIN WE 1] IRPIAT SOE IHLAIY ANG ML ART WAL Detail -A

Figure 3.3: Typical Cross-Section of Single Lane carriageway at New Construction with Right
side Drain and Breast Wall.
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Figure 3.4: Typical Cross-Section of Single Lane carriageway at New Construction with Left
side Drain and Breast Wall.

Horizontal & Vertical Alignment

Existing alignment is followed to upgrade and strengthening of the existing road and it is
found that mostly the required ruling design speed of 40 km/hour is maintained. The existing
carriageway will be provided with required grade after making the provision of profile
corrective course with proper cambers over the existing carriageway surface. Due to land
constraint, most of the curve radius is less than 60, henceforth 0.6 m to 0.9 m extra
widening provide at that location as per IRC norms.

Improvement of Sight Distance

Improvement of sight distance on the proposed alignment has been taken care while
designing the alignment. However, necessary road sign has to be provided where speed is
restricted wherever required.

Component-B (Malaini to Chakrabatti Road)

In general, the proposed cross-section comprises of 3.75 m wide carriageway with 1.000 m
wide granular hard shoulder on either side of the c/w. The camber on either side of the
carriageway and hard shoulder is 2.5 % & on shoulder it is 3.0 %.

The proposed cross-sections are presented in TCS-1 & TCS - 2 having 3.75 m CW in Fig
3.5 10 3.7 below;
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Figure 3.7 : Typical Cross-Section of Single Lane Carriageway at New construction
with Left Side Drain & Breast wall and Right Side Retaining Wall

Horizontal & Vertical Alignment

Existing alignment is followed for the purpose of widening and strengthening of the existing
road and it is found that mostly the required ruling design speed of 40 kmph is maintained.
The existing carriageway will be provided with required grade after making the provision of
profile corrective course with proper cambers over the existing carriageway surface. Due to
land constraint, most of the curve radius is less than 60, henceforth 0.6 m to 0.9 m extra
widening provides at those location as per IRC norms.

Improvement of Sight Distance

Improvement of sight distance on the proposed alignment has been taken care while
designing the alignment. However, necessary road sign has to be provided where speed is
restricted wherever required.

3.5. Traffic Safety and Other Appurtenances

Following road furniture and miscellaneous items have been designed keeping the safety
aspect on top priority for the proposed roads of Chiralla Link Road and Malaini to Chakrabatti
Road.

Road Markings

Road Markings on the carriageway and the objects within and adjacent to the roadway are
used as a means of guiding. They promote road safety and ensure smooth flow of traffic in the
required paths of travel.
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The location and type of marking lines, material and colour are followed using IRC: 35-2015 —
“Code of Practice for Road Markings”. The road markings were carefully planned on
carriageways, intersections and bridge locations.

Road Signs

Road signs were planned to supply information, to regulate traffic by imparting messages to
the drivers. The type, locations, sizes were planned using IRC: 67-2012 “Code of Practice for
Road Sign”.

Delineators

The role of delineators is to provide visual assistance to the driver about the alignment of the
road ahead, especially at night. Reflectors are used on the delineators for better night
visibility. IRC: 79-1981 “Recommended Practice for Road Delineators” was followed to plan
locations details. Two types of road delineators were planned i.e. hazard markers and object
markers. Hazard markers are to define obstructions like guardrails, and abutments adjacent to
the carriageway, for instance at culverts and bridges. Object markers are used to indicate
hazards and obstructions within the vehicle flow path, at channelling islands close to
intersections.

Crash Barrier

W Type Metal crash barriers are proposed/ provided for the safety of the traffic on the
stretches on approaches of bridges. It is also proposed on the curves for the safety of traffic
irrespective of embankment height as per NHAI Circular (NHAI/PH-II/NHDP/ADB/GM (NS)-I
dated May 19, 2004).

Parapet Wall

Parapet walls are provided along the edge of the shoulders at the valley side throughout the
project stretch excluding the settlement areas. These are provided to prevent the vehicles
toppling over.

Convex Mirror

Roadside Convex Safety Mirrors are widely used by both commercial and private properties to
help eliminate blind spots on approach roads, junctions and entrances. Convex mirrors are
ideal for use in road safety applications because the domed effect of the mirror will give a
wider angle view and allows the driver to see down the road from a wider range of parked
positions.

Typically a 600mm diameter convex mirror is useful when viewed no more than 6 Metres or
20 feet away. Above this distance, you need to use a bigger mirror. Convex mirror required
along the project road at the following chainages of the respective Road projects as given
shown Table 3.14 and 3.15 below;.

Table 3.14: Chainage details of proposed convex mirrors for Chiralla Link Road

S.No. Location S.No. Location S.No. Location
1 0+100 13 4+100 25 9+000
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S.No. Location S.No. Location S.No. Location
2 0+300 14 4+500 26 9+500
3 1+000 15 4+800 27 9+700
4 1+100 16 5+080
5 1+480 17 5+850
6 1+800 18 5+900
7 2+160 19 6+000
8 2+500 20 6+400
9 2+580 21 6+700

10 3+090 22 7+350
11 3+600 23 8+600
12 3+900 24 8+700

Table 3.15: Chainage details of proposed convex mirrors for Malaini to Chakrabatti

Road
S.No. Location S.No. Location | S.No. Location S.No. Location
1 0+250 5+000 13 0+750 19 7+400
2 2+200 7+900 14 3+350 20 9+800
3 4+450 0+525 15 7+000 21 1+870
4 7+800 10 3+050 16 8+900 22 4+150
5 0+350 11 6+000 17 1+125 23 7+600
6 2+500 12 8+200 18 3+700
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4. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

This chapter presents the national and state-level environmental legislation and regulations;
and World Bank Policies relevant to the “Improvement and Up-Gradation of Chiralla Link Road
and Malaini to Chakrabatti Road District Doda, in J&K. The various regulation applicable and
regulatory clearances required for the road improvement and up-gradation are also been
incorporated in this section.

4.1. Legal Framework

The Government of India has laid out various policy guidelines, acts and regulations about the
environment. The Environment (Protection) Act, 1986 provides umbrella legislation for the
protection of the environment. As per this Act, the responsibility to administer, the legislation
has been jointly entrusted to the Ministry of Environment, Forests and Climate Change (MoEF
& CC) at National level, whereas Jammu & Kashmir Pollution Control Board (J&KPCB) at
State level in the present context to “Improvement and Up-gradation of Chiralla Link Road and
Malaini to Chakrabatti Road in District Doda under Package-4.

4.2. Applicable National and State Regulations

The key environmental and other regulations relevant to Improvement and Up-gradation of
subproject road under Package-4 in District Doda in Jammu division in J&K is presented in
Table 4.1 below;

Table 4.1: Environmental Regulations Relevant to Up-gradation of subproject roads under

S.  Environmental Relevance to Improvement & Regulatory Authority

No. and Other Up-gradation of Subproject Clearances
Regulations Road (Package-4), Jammu Required, if any

1. EIA Notification, The subproject is not The project road is MoEF & CC,
14th Sept 2006 and  covered in the ambit of the not covered under Goland
subsequent EIA Notification 2006 as this the preview of EIA SEIAA/DEIAA,
amendments is not covered under Notification 2006 GoJ&K

Category of the notification. and subsequent
As a result, the amendments.
categorization, and the
subsequent  environmental However, for the
assessment and clearance opening of new
requirements, either from the borrow areas and
state or the Government is stone quarry, prior
not triggered. environmental
clearance will be
required from
SEIAA/DEIAA, which
is to be obtained by
the contractor.

2. Jammu and This Act is NOT applicable as NONE Principal Chief
Kashmir the proposed roads of The improvement & Conservator of
Forest (Conservatio  Package-4 in Doda District up-gradation of the Forests, J&K
n) Act, 1997 does not require diversion of roads under Forest

forest land. Package-4 are in Department,
existing roads and Government
are not located in of J&K
protected/ reserved
forest area.
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3. Jammu and Kashmir

Wildlife (Protection)
Act, 1978 as
amended, J&K
Wildlife

(Protection) Act
1978, as amended

provide for
protection &
management of

Protected Areas

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

5. Water
Prevention and
Control of
Pollution)

Act, 1974

6. Noise Pollution
(Regulation and
Control
Act),2000

This act is NOT applicable as
the proposed roads of
Package-4 in Doda District are
not passing through any
National Parks and Wild
Sanctuary.

This act is applicable for the
construction phase to manage
ambient air quality at the
project site and ancillary sites
like camp, crusher plant, hot
mix plant, concrete batch mix

plant, DG Set etc, for the
roads under Package-4 in
Doda District

The NAAQ standards
(CPCB) for Ambient Air
Quality have been
promulgated by the

MoEF&CC for various land
uses.

This act is applicable for the
construction phase of the
roads under Package-4 in
Doda District to manage liquid
waste discharges from a work
camp, concrete batch mix
plant, etc.

This act will be applicable for
control of water pollution
from project activity. during
the construction phase

This act will be applicable for
all  construction equipment/
plant and machinery including
vehicles deployed for
implementation of the
proposed roads under
Package-4 in Doda District to
regulate ambient noise levels

The standards for noise for
day & night have been
promulgated by the

NONE

YES

Consent to
Establish (CTE) and
Consent to
Operation (CTO)
from the JKSPCB

for setting up of hot
mix plant, wet mix
plant, stone crusher

and diesel
generators. To be
obtained by the
Contractor, before

construction works.

YES

Consent to
Establish (CTE) and
Consent to
Operation (CTO)
from the JKSPCB

for setting up of hot
mix plant, wet mix
plant and stone
crusher. To be
obtained by the
Contractor, before

construction works.

Noise levels are to be

controlled during
construction  works
for the proposed road
Package-4 in
conformity with
permissible
standards

Chief Wildlife
Warden,
Government
of J&K

J&KSPCB,
Government
of J&K

J&KSPCB,
Government
of

J&K

J&KSPCB,
Government
of J&K
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10.

11.

Construction &
Demolition
Waste
Management
Rules, 2016

Wetland
(Conservation and
Management) Rules,
2017

Public Liability
and Insurance
Act of 1991

Central Motor
Vehicle Act 1988
and Central Motor
Vehicle

Rules 2019

Building and Other
Construction
Workers

(Regulation of
Employment and
Conditions of
Service) Act, 1996/
Jammu and Kashmir
Building and Other
Construction
Workers (Regulation
of Employment and

Condition of
Services) Rules,
2006

MoEF&CC for various land
uses. This act will be
applicable to regulate noise
nuisance during the
construction phase

This rule shall apply to the
generation of wastes
resulting from the demolition
of bridge and culvert
structures and scarifying of
the surface of the existing
road and from road
construction activities. This
will be mitigated within the
ambit of this rule.

This rule prohibits a range of
activities in  wetlands like
settling up and expansion of
industries, waste dumping,
effluent discharge.

To protect damage to the
public life and/or property as a
result of negligence/accidents
during the construction of
proposed roads under
Package-4 in Doda District.

This act will be applicable for
all construction
equipment/plant and
machinery including vehicles
deployed during construction
of roads under Package-4 in
Doda District

To ensure safety and welfare
measures for the workers
employed at construction sites.
Compliance to provisions of
health and safety measures
for the construction workers
in conformity with BOCW
rule concerning safety and
health in construction. These
regulations to be complied
with during the construction
of proposed road works of
Package-4.

Construction and
Demolition Waste
Management Plan
shall be prepared
and implemented by
the contractor,
before the
commencement of

works

There is no wetland
in the project road.

Project operations
are to be insured by
the contractor to
cover damage

to public life and/or

property due to
accidents/ negligence
during the

construction of the
proposed road.
Vehicular

emissions are to be

regulated by project

proponent in
conformity with
permissible

levels/ emissions

PUC to be obtained
by the contractor.

Safety and welfare
measures for workfo
rce employed at
construction sites are
to be regulated by the
contractor in
conformity with the
Jammu and Kashmir
Building and Other
Construction Workers

(Regulation of
Employment and
Condition of
Services) Rules,
2006

Municipal
Corporation

State Wetland
Authority

State Labour
Department

J&K Motor
Vehicles
Department

Labour and

Employment
Department,
Govt. of J&K
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12. Hazardous and
Other Waste
(Management,
and
Transboundary
Movement)
Rules,2016

13. Solid Waste

Management
Rules, 2016

14 The Jammu and
Kashmir
Preservation of
Specified Trees Act,
1969

15 The Ancient
Monuments and

Archaeological
Sites and Remains
Act, 1958, and the
rules, 1959

4.3.

The rules will apply to used oil
generated from construction
equipment/ machinery during
construction works. The rule
includes storage, handling,
transportation procedures and
requirements for safe disposal
of hazardous wastes.

This rule applies to all
forms/types of solid waste
generated at construction
activities, campsite, plant sites,
etc.

The act preserves specified
trees and for cutting of such

trees, permission will be
required from Forest
Department.

This act provides guidelines
for carrying out activities,
including conservation,
construction and reuse in
and around the protected
monuments.

World Bank Safeguard Policies

Hazardous Waste
Authorisation with
CTE and CTO by the
contractor.

Solid Waste
Management Plan
shall be prepared
and implemented by
the contractor,
before the
commencement of
works

NONE

For cutting off any
specified trees
permission will be
obtained from the

Forest Department.
No ASI site located
within  the  project
influence area.

J&KSPCB

Municipal
Corporation

J&K Forest
Department

ASI
Archaeologic
al Survey of
India

World Bank safeguard policies are designed to prevent and mitigate undue harm to people
and their environment in the development process. The layout requirements that must be
complied with for all Bank-funded projects (refer to World Bank’s Website on Safeguard
Policies). The safeguard policies of the World Bank relevant to the “Improvement and Up-
gradation of the Chiralla Link road and Malaini Chakrabatti Road” are given in Table 4.2.

Table 4.2: Relevant and Applicability of WB Safeguard Policies for Improvement & Up-gradation
of Chiralla Link Road and Malaini to Chakrabatti Road under Package-4 in District Doda, J&K

S. World Bank

No. Safeguard
Policy

1. OP/BP 4.01
Environmental
Assessment

2. OP/BP
Natural
Habitats

4.04

Key Features

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

The policy is intended to
prohibit Bank financing of
projects that degrade or

convert critical habitats and
supports
projects

Policy Applicability to

Sub Project

All potential impacts due to
the construction of
under Package-4 by way of
improvement
gradation of

roads

and up-
the existing

roads are to be assessed

and

necessary mitigation
measures

are to be

incorporated accordingly.

that affect non- are

The construction of roads
under Package-4 by way of
improvement
gradation of
roads and the project sites
not

and up-
the existing

located in any

Policy
Triggered
Or Not

Triggered

Not Triggered
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3. OP/BP
Forests

4.36

5. OP/BP 4.11
Physical
Cultural
Resources

4.4,

critical habitats

only if no alternatives are
available

and if acceptable mitigation
measures

are in place.

The policy is intended to
support  sustainable and
conservation-oriented forest
management, harness
potential of forests to reduce
poverty sustainably,
integrate forests into
sustainable economic
development and protect
vital local and global
environmental services and
values of forests.

The policy is intended to
ensure that projects identify
and inventory cultural
resources that are potentially
affected

by the project. Projects
should include mitigation
measures when there are
adverse impacts on physical
cultural resources.

MoRTH & IRC Specifications

Table 4.3: Specifications of MORTH and IRC
Precautions for safeguarding the environment

Section 111
Clause 201.2
Clause 202
Clause 301.3.2

Clause 302.4
Clause 304.3.6
Clause 305.2.2.2
Clause 305.3.3
Section 306
Clause 407.4.2
Clause 701.2.1
Section 810

4.5,

Preservation of Property/Amenities during clearing and grubbing

Dismantling of Culverts

protected area/ national park
or wild sanctuary.

The improvement & up-
gradation of the roads under
Package-4 are in existing
roads and are not located in
any protected/ reserved
forest area.

Construction of road will be
on existing road corridor and
will avoid cultural property
resources (CPR) and
therefore does NOT warrant
shifting or affect CPRs.
However, there may be a
direct or indirect impact on
nearby cultural properties
along the road.

Not Triggered

Triggered

Stripping and storing of topsoil for reuse during excavation for roadway and

drains

Restriction on timings for blasting operations

Public safety near towns/villages where excavation is carried out

Locations of borrowing and relevant regulations

Stripping and storing of topsoil at borrow locations

Soil erosion and sedimentation control

Provisions for turfing on median and islands

Use of geotextiles (Jute or Coir ) for control of soil erosion
Use of Metal beam crash barriers for safety, relevant regulations and

specifications

Applicability of International Conventions

Ramsar Convention on Wetlands of International Importance, 1971 — not Applicable

The Ramsar Convention is an international treaty for the conservation and sustainable
utilization of wetlands i.e. to stem the progressive encroachment on and loss of wetlands now
and in the future, recognizing the fundamental ecological functions of wetlands and their

economic, cultural, scientific and recreational value.

35|Page

Environmental Assessment (EA) Report- Improvement & Up gradation of Chiralla Link Road and

Malaini to Chakrabatti Road in District Doda (Package-4) in J&K



Jhelum Tawi Flood Recovery Project (JTFRP)

According to the Ramsar List of Wetlands of International Importance, there are 25 designated
wetlands in the country which are required to be protected. Activities undertaken in the
proximity of these wetlands should follow the guidelines of the convention. The proposed
project roads under Package-4 are hill roads and does not have any wetland in the project
influence area. Hence, Ramsar convention is not applicable for the Chiralla Link Road and
Malaini- Chakrabatti Road

International Union for Conservation of Nature (IUCN) - not Applicable

The International Union for Conservation of Nature (IUCN) is a membership Union uniquely
composed of both government and civil society organizations. IUCN has evolved into the
world’s largest and most diverse environmental network. I[UCN is the global authority on the
status of the natural world and the measures needed to safeguard it.

IUCN produces the IUCN Red List of Threatened Species and the IUCN Red List of
Ecosystems. The IUCN Red List of Ecosystems is applicable at local, national, regional and
global levels. IUCN' stated goal is to expand the global network of national parks and other
protected areas and promote good management of such areas. In particular, it focuses on
greater protection of the oceans and marine habitats.

4.6. Indian Road Congress (IRC) Code of Practices applicable for the Project Road

Key Indian Road Congress (IRC) Code of Practices applicable for the project road for the
environment are given in Table 4.4 below:

Table 4.4: Indian Road Congress Code of Practices for Project Road

ffo IRC Code Theme Year Purpose Hiplp IElar e

1. Recommendations for Road | IRC:34-2011 | Construction in Yes
Construction in Areas Affected waterlogged areas
by Water Logging, Flooding
and/or Salts Infestation

2. Recommended Practice for | IRC:36-2010 | Issues relating to Yes
Construction of Earth Borrow pits
Embankments and Sub-Grade
for Road Works

3. Guidelines  for  Pedestrian | IRC: 103 - Safety of pedestrians Yes
Facilities 1988

4, Guidelines for Use of | IRC:121- Use of Construction Yes
Construction and Demolition | 2017 and Demolition Waste
Waste in Road Sector in Road Sector

5. Guidelines on Landscaping and | IRC:SP:21- Landscaping and Tree Yes
Tree Plantation 2009 Plantation along the

road
6. Guidelines on Road Drainage IRC: SP: 42- | Drainage Yes
1994
7. Highway Safety Code IRC: SP: 44- | Highways safety Yes
1994

8. Guidelines for Use of | IRC:SP:59- Use of Geotextiles in Yes
Geotextiles in Road Pavements | 2002 Road Pavements and
and Associated Works Associated Works

9. Guidelines for  Soil and | IRC:SP-89- Soil and Granular Yes
Granular Material Stabilization | 2010 Material Stabilization
Using Cement Lime and Fly Using Cement Lime
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ﬁo. IRC Code Theme Year Purpose arleabilb
Ash and Fly Ash
10. | Guidelines on Requirements for | IRC:SP-93- | Requirements for Yes
Environmental Clearance for | 2017 Environmental
Road Projects Clearance for Road
Projects
11. | Use of Cold Mix Technology in | IRC:SP-100- | Use of Cold Mix To be
Construction and Maintenance | 2014 Technology in considered
of Roads Using Bitumen Construction and
Emulsion Maintenance of Roads
Using Bitumen
Emulsion
12. | Guidelines on Preparation and | IRC:SP-108- | Preparation and Yes
Implementation of Environment | 2015 Implementation of
Management Plan Environment
Management Plan
4.7. Environmental Standards

Various environmental standards like National Ambient Air Quality Standards, Ambient Noise
Standards and Drinking Water Standards are applicable to the proposed “Improvement and
Up-gradation of the existing roads of Chiralla Link Road and Malaini to Chakrabatti Road are
reflected in Environmental Monitoring section of this report.

Environmental standards applicable to this subproject are given below:

National Ambient Air Quality Standards, 2009
Ambient Noise Standards

Drinking-Water Quality Standards-1S:10500:2012
CPCB Standards for Surface Water Use

Stack Gas Discharge Standards for Hot Mix Plant

37| Page
Environmental Assessment (EA) Report- Improvement & Up gradation of Chiralla Link Road and

Malaini to Chakrabatti Road in District Doda (Package-4) in J&K



Jhelum Tawi Flood Recovery Project (JTFRP)

5. ENVIRONMENTAL BASELINE CONDITION

5.1. General

District Doda lies in the outer Himalayan range in Jammu Division in the Indian union territory
of Jammu and Kashmir spread between 32°-53" and 34°-21" North Latitude and 75°-1" and
76°-47° East Longitude at an Average elevation of 1107 m. It lies in eastern part of state and
is located about 175 Km from Jammu and about 200 Km from Srinagar. The District is
bounded by Anantnag district in North, Kishtwar in North-East, Kathua and Udhampur in
South and South-West, Ramban in West. Chamba area of Himachal Pradesh falls in the
South. The geographical area of the district is 8912 sq.km, where the rural part of the district
is spread over an area of 8892.25 sgq.km and the urban sector has area of 19.75 sg.km. The
district encircles within the lofty mountains with diverse vegetation and huge variety of
medicinal plants. The district has highest forest cover among all the districts of the state and
exhibits altitudinal extremes from 1,600 to 5,200 m. Land cover mainly comprises of lush
green forests, denuded steep slopes and alpine meadows. The district is known for its rich
mineral deposits like lead, mica, gypsum, manganese, marble, graphite copper etc. The distict
is pre-dominantly rural and has agricultural and pastoral economy.

Population of the district is 409,936 (2011 Census) and having a population density of 46.
About 92.03% of the population resides in rural areas and their economy mainly sustains on
agriculture. The Doda District as per census 2011 consists of 406 census villages, out of
which four are un-inhabited. The villages have been grouped into 17 Tehsils, 17 CD Blocks,
and 237 Gram Panchayats. The average literacy rate stands at 64.68 per cent as per Census
2011. The decadal growth rate in population during 2001-11 was 28 %. It is predominately a
hilly district and the climate in the district ranges from sub-tropical to semi-temperate.
Summers are generally warm and winters cold with snowfall on the high ridges. The average
annual rainfall ranges from 900 to 1000 mm. The district is predominantly hilly and the area of
3967 sg.km is under forest cover which is about 33.93 % of the total geographical area of the
district.

The district has good potential for tourism including pilgrimage and adventure. Monuments of
archaeological importance in the distt. include a fort at Bhadarwah. Kashmiri, Dogri,
Bhadarwahi, Siraji, Punjabi etc. are the languages being spoken here in different areas. The
District has its own history and cultural matrix comprising people from different ethnic,
religious, cultural, linguistic and social groups.
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” JAMMU & KASHMIR
DISTRICT DODA

Figure 5.1: District Map of Doda

5.2. Study Area (Project Location and Outline)
Component A of Package-4: Chiralla Link Road

The Chiralla Link Road is located in District Doda in Jammu region, having geo-coordinates
of 33°7'33.57"N (Latitude) & 75°37'39.14"E (Longitude) at Chiralla (starting point) to
33°6'19.94"N (Latitude) & 75°41'39.28"E (Longitude) at Puneja (endpoint) of the road.
The proposed subproject is a rural road passing through the hilly terrain. It is a village
road, the existing road is single lane and has 2.65m to 3.0m wide carriageway with an
average shoulder width of 0.50 m and is proposed to be upgraded as 3.75m. The Road
traverses through hilly area settlements of Chiralla, Kandosu, Himote, Sakia, Grondra, and
Bhalara. Through this alignment people of several villages namely Chhatra, Misratah,
Sengoi, Jasolah, Deyoki, Kundi, changnu, Manawa etc. will get connected with district town
Doda & Jammu. The proposed subproject has a total length of 10.139 km. During
September 2014 high intensity and prolonged rains like seasonal torrential rain resulted in
damage/eroding of the pavement surface. Due to non-existence of CC drain, the existing
road is badly damaged and slope eroded at several locations. Necessary protection works
required at several stretches with the provision of CC drain.

Component B of Package-4: Malaini to Chakrabatti Road

The Malaini to Chakrabatti Road is located in District Doda. Project Road takes off from Km
7th of Pul-Doda-Bhaderwah and ends at village Sundra. It is having geo-coordinates of
33°5'31.95"N (Latitude) & 75°35'16.95"E (Longitude) at Malaini (starting point) to
33°5'56.10"N (Latitude) & 75°36'4.38"E (Longitude) at Chakrabatti (endpoint) of the road.
The proposed subproject has a total length of 10.059 km. From connectivity point of
view, this particular road has high importance as through this alignment people of
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several villages namely Jahnana, Dranga, Pendku, Mehrada etc will get connected with
district town. This Road needs necessary protection work at several stretches with provision
of CC drain and few culverts. After upgradation of this Road, significant traffic can flow
through the routes which will help to enhance the economy of that area.

5.3. Topography and Physiography

The Chiralla Link Road and Malaini to Chakrabatti Road lies in the District Doda of Jammu
region in J&K. The Subprojects falls in characteristic hilly terrain topography. The project
influence area on both sides of the Chiralla Link Road and Malaini to Chakrabatti Road is
mostly open. District Doda is predominantly a mountainous district. Doda district lies in the
outer Himalayan range in Eastern part of Jammu & Kashmir. The general topography of the
area is rugged and mountainous. Doda area can also be called as a land of lofty mountains,
deep gorges, valleys and meadows, showing great variation in elevation. The district includes
Greater Himalaya, Lesser Himalaya and Pir Panjal ranges which are interwoven by
numerous small forested hills leaving a limited space for cultivation. There are most famous
peaks in district Doda like Marble Pass, Nunkun on the suru border which rise to a height of
2300ft above the sea level. Two other mountain peaks are Brahma & Moon sikie. The district
includes a few plain and low level areas with a minimum height of 740 meters. But there is
hardly any mountain peak dotted in the district which is less than 5,637 meters in height. The
Chenab is the principal river of Doda district. It rises from the glaciated Dhauladhar range
(the eastern part of Pir Panjal range) and flows in a regional direction of west or north-west
draining in the entire Doda district. The district is predominantly hilly and the area of 3967
sq.km is under forest cover which is about 33.93 % of the total geographical area of the
district.

5.4. Geomorphology and Soil of the Area

The geomorphic forms recognized in the area are structural hills, erosional hills, plateaus,
river terraces and hill slopes. Structural hills cover about 90% of the area and they belong to
mainly Salkhalas, Dogra slates and Murees. The erasional hills have developed over Dul
Quartzite and Gneissic outcrops. The plateau surface (Kishtwar plateau) forms a
conspicuous geomorphic feature in the area. The plateau appears to be tectonic depression
which, in the later phases of evolution supported a lacustrine domain over it. Sediments of
the Chenab formation are, in general, fine to coarse textured and exhibit moderate to wide
depression, presence of pollen and spores in Kishtwar formation indicate a temperate dry
climate phases in the part.
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Fig 5.2: The Major Mountain Ranges of the J&K state (The Siwaliks represent the foothills of the
Himalaya)

5.4.1. Hilly Terrain Features

Doda district have a total area of 8912 sqg. km including 8892.25 sq. km rural area and 19.75
sg. km of urban area. It is predominantly a hilly district with variable climatic features, ranging
from subtropical and to semi-temperate.

Altitude variation of the Chiralla Link road varies roughly between 2914 to 5031 feets above
mean sea level at an average elevation of 4242 feet which is a typical elevation hilly terrian.
Major physiographic slope is facing towards north-west direction high i.e. towards the
valleyside of the River Chenab at an average slope variation of 24.8%-16.6%. River Chenab
is the main river flowing in the project area and flows LHS of project road (from Valleyside)
upto Ch 1+350 which originates from the Kishtwar/ Himachal region.

Similarly, the Malaini to Chakrabatti Road have higher altitudinal variation between 3543 to
5567 ft above sea level at an average elevation of 4441 feet. Elevation details are provided
in Figure 5.3 & 5.4 below;
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Chiralla Link Road
Package-4 Distnct Doda

Fig 5.3: Elevation Profile of the proposed road of Chiralla Link Road. (Source: Google Map 2020-
Elevation details)

4 Malaini to Chakrabatti Road
Package-4 District Doda

Fig 5.4: Elevation Profile of the proposed road of Malaini to Chakrabatti Road. (Source: Google
Map 2020- Elevation details)

5.4.2. Soil Type

The soil in the district is generally loose and sandy with very low moisture. The rate of soil
erosion is very high and roads blockage is frequent during the rainy season. Major part of
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Doda district comprises hill slopes of various gradients which are not conducive for
development of soil profiles. Soils have therefore formed only on the gentle slopes of hills.
Podsols are the dominant group of soils in the area. The Deodar forested area of Batote
mountains are underlain by the brown earth soils. In the glaciated northern and eastern parts
of Doda district, skeletal soils have developed due to diverse climatic conditions. Localized
wedges of alluvial soils are also present in the various valleys of the area. In the valley
portion clay predominantly form the upper layer where as at higher altitude coarse grained
soil exists. The pH of the soils under different land use systems ranged from 4.65-7.21 under
forest, 6.10-7.90 under barren land, 5.49-7.55 under agriculture and 5.12-7.30 under
horticulture.

Soil pH - Doda district

pH_Doda

1% Miles

Figure 5.5: Soil pH of Doda District

5.4.3. Geology

Paddar formation of Early Proterozoic comprises high grade schists and granitoids, gneisses,
Ramban formation consist of phyllite, slate, quartzose sandstone, diamictite and lenticular
bands of limestone and gypsum and Bhadarwah formation of Late Proterozoic consists of
slate, phyllite and quartzite. The Permian rocks in Singhpore area of Doda is represented by
Nishatbagh formation and Triassic rocks in Desa and Warwan Valleys consist of black shale
and sandstone. In Bhaderwah Bhallesh basin shale, shaly limestone, massive limestone with
shale partings and sandstone comprises the Triassic rocks.The Kaplas Batholoth occupies an
area of about 500 sqg.km in part of Doda. It intrudes into Salkhala and Bhadarwah Slate

formations.
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Figure 5.6: Geological Map of Southeast Kashmir Basin, Doda District

Table 5.1: Geological Succession of the Doda District.

Group /Formation

Alluvium

Siwalik Group

Murree Group

Subathu Group

Bauxite Formation
(Lain Bauxite)

Khargala Formation
Sirban Limestone

Lithology

Fine to course grained sand silt and clays

Sand, slit and clay, fine to coarse grained
sandstone, pinkish grey to brownish mudstone,
red mudstone and fine to medium grained grey
sand stone
Purple, brown and buff coarse sandstone,
Pseudo-conglomerates, purple shale and deep
red clays with several veins of calcite.
Dark coloured carbonaceous and ferruginous
shale, containing iron nodules and crystals of
Pyrie; dark gray to grey nummilite limestone and
olive shale.

Unconformity
Bauxite pissolitic as well as non-pissolitic, grey
aluminous clays, soft clays, carbonaceous shale
and bands of grey and red sandstone

Light grey to dark grey, cherty & non cherty
dolomitic limestone with a few bands of flaggy
limestone, quartzite, marl and black shale beds

Age

Recent to upper
Pleistocene

Lower Miocene

Lower Eocene

Pre-Eocene

Proterozoic
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5.4.4. Hydrogeology

The hydrogeological areas of this region are contingent on lithology, composition and
geomorphic format. Groundwater in the alluvial sediments appears in vent areas of
independent grains beneath water table state. Based on the variation in hydrogeological
characters of rocks and rock formations, the area divided into Fissured formation and Porous
formation. Former includes hard rock formation comprising mainly of granites, gneisses,
guartzite, limestone, sandstone etc. These are generally massive, consolidated and devoid of
any primary porosity. Porous formation comprises terrace deposit of Recent to sub-Recent
age in the area. All along the Chenab River and its tributaries from Arnas to Akhnoor and from
Katra to Jhajhar Nala, alluvial terraces of varying dimensions are deposited.

5.5. Slope Stability Issues

Slope forms and slope processes are important considerations in land use planning, both
from the viewpoint of the environmental constraints they pose and the environmental impacts
related to subsequent slope alteration. The hill road (physical landscape) is an assemblage
of valleys and hill slopes and the dimensions and appearance of slopes give an area its
essential morphological character. There is a direct causal relationship between the
processes of soil weathering, erosion, transportation and deposition, and the form and
gradient of hill slopes. The immense variety of slope form and steepness is because
processes of erosion operate in varying combinations and with differing relative effectiveness
in areas of different rock type, structure, climate, vegetation, relief and so on. Landforms are
the products of the local balance between weathering, erosion and deposition and are
continuously evolving. Slopes that are too steep for the weathered material to remain stable
are subject to periodic failure. Instability may be associated with moderate to steeply sloping
terrain or with land which has been disturbed. There are many factors involved including soil
type, geotechnical features (fractures), exposure to saturation, surcharge loading and
vibration.

The geological features, unstable slopes are further destabilized by the action of torrential
rains and especially in monsoons which result in landslides/ landslips/ erosion etc. Lack of
vegetation in such areas are other reasons, responsible for the increased soil erosion and
destabilization of slopes. The locations of the erosion/ landslide prone areas along the
proposed roads under Package-4 have been identified at number of places.
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Figure 5.7: Landslide prone areas of the J&K State (Yellow dots showing project roads of
Package 4

Hill Road Manual (IRC SP:48)

Hill slopes are subject to erosion from the flowing water leading to the foot of hill slopes.
Cutting of forests increase the erosion potential. The debris carried aways by the flowing
water may damage the slopes downhill and chokes the streams . It has also been found that,
erosion, if unchecked, tends to produce massmovements in the shape of landslides. Thus the
slope degradation by surface erosion has a multiplier effect. It is more economical to control
the damage at the initial stage itself i.e. when its existing as surface erosion.

Majority of slope stability problems in hill area have their rigin in cumulative erosion of hill
slopes. It has been repeatedly observed that the combination of rainfall, soil type and slope
condition in these area favour the occurrence of shallow erosion type landslides.Plantation of
grass and shrubs to restore the vegetative cover has been found to be successful in arresting
this type of mass movements. The presence of vegetative cover is beneficial to the stability of
slope in a number of ways as enumerated below:

1. Surface erosion will be controlled. If some remains unchecked, there is a high
probability that the erosion may extend deeper and wider and eventually endanger the
stability of the slope.

2. Infiltration of water into the slope will be controlled, thereby reducing the build-up of
pore pressure. Decrease in factor of safety is directly proportional to the increase in
pore pressure.

Growth of vegetative cover and spread of root-network to an approximate depth of 0.5 t01.0
meter depth help to improve the overall stability of the slope as brougjt out by filed
experiments carried out on different hill slopes for erosion control.

Some of the slope stabilization issues like sliding areas and erosion prone sections of
Package-4 roads in Doda District has been captured in photographs and provided below;
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Slide/ Erosion Prone Sections of the Package-4 Roads in District Doda.
A. Chiralla Link Road

liding area Ch 2+600 Erosion area Ch 8+100
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Slide/ Erosion Prone Sections of the Package-4 Roads in District Doda.
B. Malaini- Chakrabatti Road

Slide area at Ch 1+500

Erosion area Ch 2+600 Erosion area Ch 3+850

Sliding area Ch 2+600 Erosion area Ch 8+100

Figure 5.8: Photo slides showing Slide and Erosion prone sections of the Package-4
roads in Disitrict Doda

[

5.6. Natural Hazards

The state is a multi-hazard prone region with natural disasters like earthquakes, floods,
landslides, avalanches, high-velocity winds, snowstorms, cloud bursts, besides manmade
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disasters including road accidents and fires etc. occurring in various parts of the state. The
project road comes under influence flood hazard, heavy snowfall in Pir Panjal range,
earthquakes (under Zone-1V classification), and man-made disasters including road accidents
which is synonymous with hilly roads in Doda district.

5.6.1. Floods

Although flooding is a major hazard to lives and infrastructure the world over, mechanism
and trends in flood hazards are poorly understood. Normally, the prolonged and high-
intensity rainfall is the trigger for floods, however, the geomorphic setup and nature of the
socio-economic development in the river basin would either ameliorate or exacerbate the
flooding under various scenarios. Recently, the frequency of extreme rainfall events and
floods has increased worldwide including the NW Himalayas. The extreme rainfall event, as
evident from the 7-day antecedent rainfall data observed in the Jhelum basin, turned into
one of the worst disasters in the flood history of the Jhelum compounded by the existence
of the injudicious socioeconomic structures and massive land system changes in the
floodplains that interfered with the hydraulic and hydrological processes during the flooding
The scenario was further worsened due to the dilapidated flood control structures and the
institutional failure on managing the enormity of the extreme flooding. The 2014 flood was
very devastating and killing more than 100 people and causing colossal loss to the
infrastructure to the tune of INR 1 Trillion (World Bank 2015). The Jhelum and Chenab
waters, that used to be the provider of life and sustenance, suddenly became a
monstrously destructive force against human life and the infrastructure that co-habit its
backyards since millennia.

The proposed road projects of “Chiralla Link and Malaini to Chakrabatti Roads” were
affected during the September 2014 floods. The hilly terrain features results into the
disintegration of the road surface, slope destabilization, erosion issues etc.
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Figure 5.9: Composite Kalpana image showing clouds over J&K (Red circle) on 4
Septembe 2014 (Source: MOSDAC)
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J&K FLOODS: FLOOD
AFFECTED DISTRICTS,
JAMMU & KASHMIR STATE
INDIA (28 September, 2014)

Disclaimer:Sphere India makes every effort to
verify the information contained in the reports.
As the ground situation changes rapidly in the
emergency situation, users should check with
concerned agencies before makaing any
decision based on the information provided by
this map.

Flood Affected Districts
% Jammu Division

[II[I]]]] Kashmir Division

Kashmir Division Jammu Division: Emerging Needs: Prouced By STHERK MO,

No. of Death: 78

Houses (Pucca) Fully Damaged:1.03 938
Houses (Pucca) Partially Damaged 64,176
Houses (Kutcha) Fully Damaged: 7,372
Houses (Kutcha) Partially Damaged: 9,220
No. of Relief Camps: 147 (excluding Srinagar,
Bandipora & Kupwara)

No. of Death: 190

Houses Fully Damaged: 9,814
Houses Partially Damaged: 23,763
No. of People Evacuated: 20,908
No. of People Rehabilitated: 23,900
No. of Relief Camps: 87

1. Family Cloth Pack: Blankets, Bed Sheets, Utensils, BucketsMugs,
Sweaters, Mosquito net, Shoes/Chappals,Solar Lantern

2. School Kit: Copies, Stationery items, Pens, School Uniforms. School Shoes
3. Family Ration Pack: Dal, Cooking oil, Massalas, Candles, Match Boxes,
Sugar, Salt, Soya Nuggets, Milk Powder, Tea Leaves, Onion and Potatoes

4. Water purifying tablets, Medicines (to cure Gastric intestinal problems)

5. Tents

www.sphereindia.org.in

Data Source: Divisional Commissioner, Jammu
JRNA Assessment Survey, JAK

Map Developed on: 28.08.2014

Map No.

SI_006_J&K FLOOD_2014

Note: Administrative boundaries used on this map do not
imply official or by INDIA

Fig 5.10: Flood Affected District Map (September 2014 Floods in J&K)- Green dots with line showing (for the illustration) project roads in Doda District
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5.6.2. Earthquakes- History and Seismic Zonation

The Indian subcontinent has a history of devastating earthquakes. The major reason for the
high frequency and intensity of the earthquakes is that India is driving into Asia at a rate of
approximately 47 mm/year. Geographical statistics of India show that almost 54% of the land is
vulnerable to earthquakes. The latest version of seismic zoning map of India given in the
earthquake-resistant design code of India [IS 1893 (Part 1) 2002] assigns four levels of
seismicity for India in terms of zone factors. In other words, the earthquake zoning map of India
divides India into 4 seismic zones (Zone 2, 3, 4 and 5), unlike its previous version which
consisted of five or six zones for the country. According to the present zoning map, Zone 5
expects the highest level of seismicity whereas Zone 2 is associated with the lowest level of
seismicity.

The state of Jammu & Kashmir is the westernmost extension of the Himalayan mountain
range in India. Here it comprises of the Pir Panjal, Zanskar, Karakoram and Ladakh
ranges. The Main Boundary Thrust (MBT) underlies the Pir Panjal Range and is known
as the Panjal Thrust in the region. The Zanskar ranges which are part of the Great
Himalayan range are underlain by the Zanskar Thrust. The Kashmir Valley lies between
the Pir Panjal and the Zanskar thrusts, making it very vulnerable to earthquakes. Other
northern parts of Jammu & Kashmir are heavily faulted. Along the Zanskar and the Ladakh,
ranges run a North West (NW) — South East (SE) trending strike-slip fault, the longest in the
Jammu & Kashmir area. Apart from the routine small tremors, moderate to large
earthquakes have hit nearly all parts of the state. However, it must be stated that proximity
to faults does not necessarily translate into a higher hazard as compared to areas
located farther away, as damage from earthquakes depends on numerous factors such as
subsurface geology as well as adherence to the building codes. There are at least four
regions of the Himalaya where earthquakes of magnitude 8 or above are likely to occur in the
near future as per assumptions made by the scientists . 2005 earthquake of MW 7.6 has
released the only 1/10™ of the stress generated within the region and remaining has to go in
future great earthquakes. The damage occurred in Uri, Kupwara and Baramulla districts in
Kashmir province and in the Poonch town and its surrounding areas are along the line of
control. This earthquake was the strongest in over 120 years in the area. Efforts at all levels
need to be taken to ensure whatever new structures are built can withstand future major
earthquakes.

The subproject roads under Package-4 is located in District Doda which falls in a seismically
active part (Zone-V) of J&K. The design parameters for the proposed road should conform
with the BIS code of Practice. Keeping in view the maximum credible earthquake
magnitudes in the region, the site area is classified in Zone-V as per the Bureau of Indian
Standards (BIS) code of Practice (1S-1893-2002). These maximum credible earthquake
magnitudes represent the largest earthquakes that could occur on the given fault, based on
the current understanding of the regional Geo-tectonics. The earthquake zonation map of
Jammu and Kashmir is given below:
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5.7. Air Environment

5.7.1. Meteorology and Climatology

Doda district has hilly terrain with the elevation up to 5600 metres above mean sea level and
lies in the middle Himalayan ranges. The entire district is hilly with a few plain and valleys with
low lying areas. The district does not have a uniform climate due to its varying physical features.
It is surrounded by snow clad lofty mountains and mighty river Chenab flows through it. The
climate is temperate in the high altitudinal areas of the district while it is sub-tropical in the
southern part. It has a severe cold weather in winter. Snowfall is common at high altitudinal
areas during winter. Winter starts from the middle of November when both the day and night
temperatures fall rapidly till January or mid-February, and lasts till early March. The
temperatures start to rise from March to July. The period of mid-November to early March is of
winter season while March to the end of June is of summer season followed by southwest
monsoon season till September. Summers are pleasant which are associated with the rain. The
period of October and mid-November constitutes the post monsoon season.

Records of rainfall in the district are available for only one raingauge station for period of 24
years. The details of rainfall at this station and for the district as a whole are given in Table 5.2-
5.4 The average annual rainfall in the district is 1334.5 mm. The rainfall in southwest monsoon
season (June-September) is about 33% of the annual normal rainfall, while the rainfall in pre-
monsoon months (March to May) accounts for 33% of the annual rainfall, March being the
month of the highest rainfall with an average of 213.5 mm. The winter months (December to
February) account for about 27% of the annual rainfall. It is seen from Table 5.2 that annual
rainfall was between 1001 mm and 1600 mm in 11 years out of 16. In the district especially in
higher mountains, considerable amount of precipitation is received in the form of snow. About
64 cm of snowfall occurs annually in the district. Snowfall mainly occurs in the winter months
November to March. About 75% of snowfall occurs in December & February. On an average
there are 81 rainy days (i.e. days with rainfall of 2.5 mm or more) in a year in the district. The
heaviest rainfall recorded in 24 hours at any station in the district was 170.2 mm at Badarwah
observatory on 5th September 1995.

There is one meteorological observatory in the district at Badarwah at elevation of
approximately 1688 metres. The peak height in the district is about 5600 m. Temperature and
other meteorological conditions depend very much on the topography of the place. The cold
season is from the middle of November to early March. Temperatures begin to decrease from
mid-November till January or mid-February. January is the coldest month with mean maximum
temperature of about 11.6°C and mean minimum temperature of about -1.9°C. In association
with cold waves, the minimum temperature may sometimes drop to below —10°C on individual
days. The day and night temperatures both begin to rise from the middle of March and continue
till July, while the day temperature reaches its highest in July which is the hottest month with
mean maximum temperature of about 31°C whereas mean minimum temperature of July is
about 16.5°C. The period of April to June and October is of pleasant with cool atmosphere. On
some days, during the period May to August the maximum temperature reaches 37°C. The
temperatures may be 10° - 20°C lower at high elevated areas with reference to Badarwabh.
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Table 5.2: Normals and Extremes of Rainfall (Doda)

' ‘ | ANNUAL RANFALL | HEAVIEST RAINFALL |

No. of
Years AS % OF NORMAL IN 24 HOURS"
of . & YEARS"
| sTATION | Dafa JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP  OCT | NOV | DEC | ANNUAL | GHEST | LOWEST AI(AOU;JT DATE
mm]
Sadarwan 2| 1963 | 1625 | 2135 | 1284 | W02 | FZ7T | 1463 | 126 | 986 400 | 433 | 842 13345 136 62
A 172 055¢p 146
({Obsy) b 6 83 EH T4 78| &5 WO 21 &1 27 27| a3 &5 {1488) (1856)
| Doda G| 1183 | 1505 | 2135 | 1284 | 1002 | 727 | 1eA3 | 1671 | 05 | 4@ | 435 M2 | 1aMs| 1% | & i
{Destict) b m 83 85 T4 74| &6 WO 91| 1| 27| 27| 43 808 | {1988) (12889

a. Nemos zantak n mm,

b: Average number of rainy days (e, days wifh rainfisl of 2.5 mm of more)
' Based on 2 avakable data
** Years of accumence ghen i beackes

(Source: GOI, IMD)

Table 5.3: Frequency of Annual R/F in the District ( Data 1960-2000) Doda

RANGE IN MM NO. OF YEARS RANGE IN MM NO. OF YEARS
801 - 900 1 1401 - 1500 1
201 - 1000 1 1501 - 1600 2
1001 - 1100 2 1601 - 1700 2
1101 - 1200 1 1701 - 1800 i)
1201 - 1300 2 1801 - 1900 1
1301 - 1400 3

(Data available for 16 years)
(Source: GOI, IMD)

The atmosphere over the district is generally humid throughout the year. It is slightly less humid
during April to June and September to December especially in the afternoons when relative
humidity is of about 50% to 60% but in other months humidity is around 65% in the afternoon. In
the mornings relative humidity is at about 63 to 81% throughout the year.

Table 5.4: Normals of Temperature and Relative Humidity (Badarwah-Doda)

Man:::\':zm Mm:::m Highest Maximum | Lowest Minimum | Relative
MONTH Temperature .|, Temperature ever recorded ever recorded Humidity %
ec ec ec Date ec Date oS0 | 11239
IST IsT
January 1.6 Ao 212 | 14.01.2002 | -10.8 | 03.01.1991 7o a6
February 12.a o7 2as | 10.0=.1992 ez | 23.0=.192a 21 ca
March 6.8 za 28.7 | 17.03.200a 6.6 | oa.03.1979 77 &1
April 23,3 &6 326 | 30041999 -z.5 | 13.0a.19a2 es so0
May =7.0 o.4 37.6 | 30.05.2000 o.z 13.05.1922 ez 52
June 31.0 13.6 39.3 | 10.06.2002 52 04.0G.1952 s3 =0
July 306.a 16.5 a9.a | 1z.07 1999 7.0 07.07 1983 77 65
August 30.9 16.0 37.2 | 11.08.200=2 CX 25.08.15996 21 G
September 286 1.8 3571 | 01.09.2001 z8 25.09.1982 76 S
October za & 6.3 324 | 06.10,.2000 z2.0 | 18,10 1990 71 52
Novembear is.8 27 287 | i5.11.2001 25 | 20.11.1986 6o 57
" Docember T Aa.7 -X-N Y =2=2e | ov.iz 2008 | o5 | 31.1za8e1 | o2 | s
Annual 227 73 304 | 12.07.1999 | -10.8 | 03.01.1991 73 )
(Source: GOI, IMD)
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5.7.2. Wind

Wind speed and wind directions have a significant role on the dispersion of atmospheric
pollutants and therefore, it affects the ambient air quality of the area. Ground-level
concentrations for the pollutants are inversely proportional to the wind speed in the downwind
direction, while in an upwind direction no effect is observed and in crosswind directions partial
effect due to emission sources is observed. Winds are generally light and calm
throughout the year. Sometimes winds become moderate and strong, as anabatic and
katabatic winds blow over hilly terrain and play a dominant role. Southeasterly
component is seen in the mornings from the period September to March. Northeasterly
component is also observed in district in the mornings from the period March to
September. Northerly/northeasterly and Southeasterly/southwesterly components are
seen in the afternoons.

Table 5.5: Mean Wind Speed and predominant Wind Direction (Badarwah- Doda)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct | Nov Dec Annual

Wind
speedin 22 23 28 26 21 20 1.3 12 1.6 20 21 2.1 20
kmhr.
Directicn
in CISE | C/SE | CINE/SE | C/INE/N | CINE CINEIN | CINE CINE CNEISE | C/SE | C/SE | C/SE/NE
moming

: CNY
Directien | cones | oiNe | CINEING | CiNiswr | CININES | NIGINES ciswi | csw!
in CIN/NE | CIN/NE NE/ | CINE

i SE INISE | SE/SW | NW NW NW NNE NEN
evening NW
(Source: GOI, IMD)

JAMMU & KASHMIR WIND & CYCLONE ZONES * 130

- - Wind very high damage risk zone-A (Vb=55m/s)
o L___| Wind moderate damage risk zone-A (Vb=44m/s) [=we

23904 P yp o= e s e [T TR T = 1T oo mY0 o v *ov

AN T v— — T — . Y A e | i Uy B STy o LS Ty Catgrrens et Fiamty Aimemhas  LMEE ham wot vavih
v ey iy L ~ ] e ey of selsrhon of S WA

Fig 5.13: Wind & Cyclone Zones of Jammu & Kashmir
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5.8. Noise Environment

Noise is perceived as one of the most undesirable consequences of road development.
Though the level of discomfort caused by noise is subjective, there is a definite increase
in discomfort with an increase in noise levels. The most commonly reported impacts of
increased noise levels are interference in oral communication and disturbance in sleep.
The main source of noise will be from the operation of machinery during the construction
stage. The impact on noise quality due to the project will be of significance in both
constructions as well as operation stages.

5.9. Water Environment

Box 5.1: Description — Surface Water Body

River Chenab flows along Chiralla Link road from Ch 0+000 to 1+350 at an average
distance of 145 meters from the LHS of the road (Valleyside) at an average elevational
difference of 130 m from the road.

5.9.1. Drainage

The Chenab is the principal river of Doda district. It rises from the glaciated Dhauladhar range
(the eastern part of Pir Panjal range) and flows in a regional direction of west or north-west
draining in the entire Doda district. It generally follows the regional trend of the NW-SE, but at
three places, namely Kishtwar, Ramban and Salal, the river makes southward swings and
flows along the transverse direction. At these bends, the river is invariably joined by large
southward flowing affluents which make the transverse valleys regionally extensive. A large
number of tributary streams and nalas join the Chenab both from northern and southern sides
in Doda district. The northern tributaries have generally large watersheds and longer courses
than their southern counterparts. The Marusudar is the longest affluent river that flows from the
north. Other large tributaries joining the Chenab from the northern sides are Helare, the Bhut,
the Bichiane and the Ans. Important southern effluents are the Kullgad, the Kal Nal and the
Niru. Being mountainous country the Doda area has a high drainage density. Major rivers and
glaciers follow the structural lineaments and form a parallel drainage pattern. Their tributaries
exhibit subparallel pattern in the northern area of Doda district. Dendritic pattern is formed by
the smaller nalas in the southern part of Doda district.

Ground water in the area occurs and manifests in the form of springs. Fracture porosity rather
is an effective factor from point of view of occurrence of groundwater in the area. The
occurrence and movement of groundwater in different aquifer is controlled by the structural
features in addition to topography. Groundwater occurs in cracks, crevices and joints of these
rocks. In Doda area the source of water supply is from khuls. Ganapat spring is the only
potential water supply in the Doda area.
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Figure 5.14: Physiography and Drainage pattern of Doda District

5.10. Biological Environment

Plant and animal communities are indicators of the environment. They respond not only to one
environmental factor, but also to an interacting group of factors. The plant and animal
communities integrate these influences and react sensitively to changes in the balance of
environmental stresses. Vegetation is usually the most readily recognized component of
ecosystems. Plant communities followed by used often to identify and biological balance
through biotic or abiotic pressure or direct interference by man are readily recognized by
changes in the physiognomy, structure and species composition of the flora and fauna. Since
ecological integrity is one of the fundamental factors towards attaining a sustainable
ecosystem, following biological status survey study in the study area was undertaken.

5.10.1. Forests

The Package-4 roads is located in Doda District of Jammu region. The Chiralla Link road
and Malaini to Chakrabatti road are existing roads and falls in hilly terrain in district Doda.
The proposed improvement and upgradation of the existing road of Chiralla link road is
traversing through mixed and open-scrub forest type. The proposed roads under
package-04 are not passing through any protected/ reserved forest.
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Figure 5.15: Stock map of classification of Doda Forest Division.
5.10.2. Flora

The prevailing and predominant vegetative species observed in the direct project corridor/
Project Influence Area (PAF) in the study areas are listed below. The local flora in the
study area usually denotes trees/ shrubs along the road and within the project influence
area (PIA) of 1km. As per the site survey, the common indigenous species are prevalent
through the project corridor/ PIA. The commonly observed trees are Poplar, Willow,
Pines, fruit trees, shurbs etc. No rare or endangered plant species were observed or as
listed in IUCN/ CITES. The common plants observed and documented during the field
study is present below;

Table 5.6: List of Flora in the Project Area Corridor (Commonly found)

S.No Common Name | Scientific Name

A Scheduled Trees

1 Chinar Platanus orientalis

2 Mulberry Morus alba, Morus nigra
3 Walnut Juglans regia

B Trees/ Fruit trees/Shrubs etc

4 White Willow Salix alba

5 Poplar Populus alba

6 Bren Ulmus villosa

7 Bemij Celtis australis

8 Heru Quercus ilex

9 Acacia (Kikar) Robinia pseudo-acacia
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10 Haadi Abies pindrow

11 Hatab Parrotiopsis sp

12 Shisham Dalbergia sissoo

13 Apple Malus sp.

14 Pears Pyrus sp.

15 Apricot Prunus armenica

16 Pomegranate Pinica granatum

17 Indian Fig tree Ficus recemosa

18 Spruce Picea smithiana

19 Grass Cynodon dactylon
20 Common Yarrow Achillea millefolium
21 Carrot Grass Parthenium hysterophorus
22 Pine Pinus sp.

23 Deodar Cedrus Deodara

24 Bhang Cannabis sativa

25 Shutenger / Nichini Rhododendren sp.
26 Mooin Artemisa sp.

27 Handh Taraxacum officinale
28 Suchal Mava neglecta

29 Dandelion Taraxacum officinale
30 Darnel grass Lolium termulentum
31 Mountain sorrel Oxyria digyna

32 Grass Trifolium sp.

Etc.......

5.10.2.1. Protected (Scheduled) Trees of the J&K State.

As per the Jammu & Kashmir Preservation of Specified Trees Act, 1969, Chinar
(Platanus orientalis), Mulberry (Morus sp.) and Walnut (Juglans regia) are scheduled
and protected trees. Some of the Chinar, Mulberry and Wanut trees are located near the
project road and no such scheduled/ protected trees are coming within the project road.

5.10.3. Fauna

The Package-4 roads in Doda district is passing through the number of villages/
habitations and the terrestrial fauna observed are represented by the domestic animals/
livestock. These domesticated animals are Goats, Buffaloes, Cows, Donkeys. No wild
animals were observed/ reported in the project roads during the field visit/ site
assessment.

5.10.4. Wetlands
There is no wetlands site within one km radius of the project roads.

5.10.5. Ecological Sensitive Areas

The project corridors do not pass through any Biosphere Reserve, National Park, Wildlife
sanctuaries and ecologically sensitive areas.
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5.11. Socio-Economic Profile

District Doda lies in the outer Himalayan range in Jammu Division in the Indian union territory
of Jammu and Kashmir. It lies in eastern part of state and is located about 175 Km from
Jammu and about 200 Km from Srinagar. The District is bounded by Anantnag district in
North, Kishtwar in North-East, Kathua and Udhampur in South and South-West, Ramban in
West. Chamba area of Himachal Pradesh falls in the South. This district is hilly and the tract is
inhabited by sparse rural population. The geographical area of the district is 8912 sq.km,
where the rural part of the district is spread over an area of 8892.25 sq.km and the urban
sector has area of 19.75 sg.km. The district has good potential for tourism including
pilgrimage and adventure. Monuments of archaeological importance in the distt. include a fort
at Bhadarwah. Kashmiri, Dogri, Bhadarwahi, Siraji, Punjabi etc. are the languages being
spoken here in different areas. The District has its own history and cultural matrix comprising
people from different ethnic, religious, cultural, linguistic and social groups. The district is
known for its rich mineral deposits like lead, mica, gypsum, manganese, marble, graphite
copper etc. The distict is pre-dominantly rural and has agricultural and pastoral economy.

Population of the district is 409,936 (2011 Census) and having a population density of 46.
About 92.03% of the population resides in rural areas and their economy mainly sustains on
agriculture. The Doda District as per census 2011 consists of 406 census villages, out of
which four are un-inhabited. The villages have been grouped into 17 Tehsils, 17 CD Blocks,
and 237 Gram Panchayats. The average literacy rate stands at 64.68 per cent as per Census
2011. The decadal growth rate in population during 2001-11 was 28%.

The District has a population of 409,936 comprising 3.27 per cent of the total population of the
State, thereby it ranks 13th among all the districts of the State. constituting of 213,641 males
and 196,295. In so far as the density i.e. population per sg.km. is concerned, the district has a
density of 46. Sex ratio i.e. number of females per 1,000 males is 919 which is higher when
compared with the corresponding ratio of the State (889) and also that of the corresponding
ratio of the district was (913) as obtained in 2001 Census. The data reveals that the net
addition to district’s population between 1901 and 1911 was 5,493 registering thereby decadal
growth rate of 8.09 per cent. During the decade 1911-21 there was decline in the growth rate.
It increased to 13.67 per cent in 1921-31 and then dip rose to 7.39 per cent in 1931-41.
However the decade 1961-71 witnessed the highest growth rate at 29.49 percent. During the
subsequent decade 1971-81, it again declined to 26.83 percent. The growth rates relating to
decades 1981-91 and 1991-2001 were 28.40 per cent and 26.39 per cent respectively. The
growth rate recorded during 2001-2011 is 28.00 which is higher as compare with the
corresponding rate of the State, standing at 23.64 per cent.

The growth rate recorded during the decade 2001-2011 is 27.89 which is higher when
compared with the corresponding proportion of the State (23.63 per cent). The child
population in the age group 0-6 is 71,240 comprising 36,862 males and 34378 females;
thereby the sex ratio in this age group works out to 933 which is higher than the
corresponding ratio of the State; standing at 862. This population accounts for 17.38 per cent
of the total population of the district. The number of literates is 219083 comprising 64.15 per
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cent of the total population of the district (excluding population in the age group 0-6). The
corresponding proportion for the State as a whole at 2001 Census is, (67.16 per cent). The
proportions of male and female literates work out to 78.41 per cent and 49.69 per cent
respectively.

Out of a total population of 409,936 in the district, 151,912 or 37.06 per cent are total workers
(main & marginal workers), comprising 19.36.11 per cent main workers and 17.70 per cent
marginal workers. Non-workers being 62.94 per cent. The participation rate relating to state
as a whole is low, as only 34.47 per cent have been recorded as total workers, constituting of
21.08 per cent main workers and 13.39 per cent marginal workers. The proportion of non-
workers is 65.53 per cent.

Scheduled castes and the scheduled tribes number 53408 and 39216 persons respectively,
out of a total population of 409,936 in the district. In other words, while scheduled castes
account for 13.03 per cent, scheduled tribes claim 9.57 per cent of the total population of the
district. Interestingly, the number of females per 1000 males in respect of scheduled castes is
much higher than than that of scheduled tribes, being 963 in case of the former and 925 with
regard to latter. In the state, the corresponding number of females per 1,000 males relating to
scheduled tribes and scheduled caste is 924 and 902 respectively.

The Primary Census Abstract which is an important publication of 2011 Census gives basic
information on Area, Total Number of Households, Total Population, Scheduled Castes,
Scheduled Tribes Population, Population in the age group 0-6, Literates, Main Workers and
Marginal Workers classified by the four broad industrial categories, namely, (i) Cultivators, (ii)
Agricultural Labourers, (iii) Household Industry Workers, and (iv) Other Workers and also Non-
Workers. The characteristics of the Total Population include Scheduled Castes, Scheduled
Tribes, Institutional and Houseless Population and are presented by sex and rural-urban
residence. Details of the primary census is provided in Table 5.4 below;

Table 5.7: Primary Census Abstract (Census 2011) of Doda Villages in the project area

District/ CD Town Particulars Total Male Female

Block/ Town

Bhela Total No. of 330 - -
Housesholds
Population 1657 821 836
Child (0-6) 248 116 132
Schedule Caste 307 140 167
Scheduled Tribe 141 65 76
Literates 1,060 614 446
Total Workers 648 438 210
Main Worker 375 330 45
Marginal Worker 273 108 165
Cultivators 253 94 159
Agricultural 1 1 -
labourers

Bhalara Total No. of 145 - -
Households
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District/ CD Town Particulars Total Male Female

Block/ Town
Population 708 373 335
Child (0-6) 109 54 55
Scheduled Caste 310 163 147
Scheduled Tribe - - -
Literates 411 261 150
Total Workers 414 218 196
Main Worker 358 182 176
Marginal Worker 56 36 20
Cultivators 20 8 12
Agricultural 4 2 2
labourers

Daronjamani Total No. of 47 - -
Households
Population 287 146 141
Child (0-6) 56 27 29
Scheduled Caste 287 146 141
Scheduled Tribe - - -
Literates 163 103 60
Total Workers 150 82 68
Main Worker 7 5 2
Marginal Worker 143 77 66
Cultivators 142 76 66
Agricultural - - -
labourers

Pendku Total No. of 49 - -
Households
Population 292 139 153
Child (0-6) 53 22 31
Schedule Caste 227 111 116
Scheduled Tribe 10 6 4
Literates 179 100 79
Total Workers 146 73 73
Main Worker 29 24 5
Marginal Worker 117 49 68
Cultivators 91 25 66
Agricultural 3 1 2
labourers

Mehrada Total No. of 22 - -
Households
Population 107 58 49
Child (0-6) 15 10 5

Scheduled Caste - - R
Scheduled Tribe - - -

Literates 74 45 29
Total Workers 62 31 31
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District/ CD Town Particulars Total Male Female
Block/ Town
Main Worker 25 24 1
Marginal Worker 37 7 30
Cultivators 33 4 29
Agricultural - - -
labourers

Source: District Census Handbook 2011, Doda

5.12. Recreation Resources

The recreational sites include Amusement Park, centre for musical & cultural activities.
There is none of any recreational sites in close proximity of proposed sub-project.

5.13. Archaeological, Historical, Heritage Sites and Religious/ Cultural Sites

No ASI listed or such sites observed along the project corridor or in the project influence area.
Religious/ Cultural sites are located along the project corridor/ project influence area details are
provided in the Table 5.5 below;

5.14. Sensitive Environmental Receptors

The project roads are in hilly terrain and some of the sensitive environmental receptors exist
along the alignment is given in Table 5.5.

Table 5.5: Sensitive Environmental Receptors in Package-4

S.No Sensitive Feature Location Chainage Alignment Distance in meters (m) from
(RHS/LHS)' the alignment (edge of the
road)
1 Mosque Malaini 0+100 RHS 45
2 Hand Pump Malaini 0+000 LHS 4.5

No other sensitive features were observed along the road alignment.

1 LHS-Left Hand Side RHS-Right Hand Side
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6. POTENTIAL ENVIRONMENTAL IMPACTS

6.1. Project Impacts & Issues

This chapter presents identification and evaluation of anticipated environmental impacts
during pre-construction, construction and operation phases of the project road entitled as
“Improvement and Up-gradation of Chiralla Link Road and Malaini to Chakrabatti Road in
District Doda. The planning of the proposed project intervention points towards the
impacts in the pre-construction, construction stages and operation stages. The
subsequent sections deal with the prediction of impacts due to the project on the physical,
biological environment and social & cultural environment. Tables 6.2 & 6.3 below presents
the potential environmental impacts expected due to the proposed improvement and up-
gradation of the project road. Potential environmental impacts have been assessed and
evaluated based on the information collected from the project activities as per DPR,
screening & scoping of environmental attributes and baseline data collected during the EIA
study.

The impact matrix for the project road is given Table 6.1 below;

Table 6.1: Impact Matrix for Project Road

S.No. Parameters Chiralla Link Road Malaini—Chakrabatti
Road

A. Negative Impacts

1. Hand pumps Nil 1

2. Pond Area Nil Nil

3. Relocation Religious Properties Nil Nil

4. Transfer of Agriculture Land (ha) Nil Nil

5. No’s of trees to be felled Nil Nil

B. Positive Impact

1. Enhancement Sites (Nos.) 2 2

2. Cultural/Religious Properties (Nos.)  Nil 1

3. 2Surface Water Body (Nos.) 1 1

4. Educational Institute (Nos.) Nil Nil

5. Safe Access to Educational Institute  Nil Nil
(Nos.)

2River Chenab is flowing at Chirala section from Ch 0+000 to 1+350 at an average distance of 150 m from the road.
Similarly, a stream/ nallah is flowing at Malaini section at Ch 0+265

64| Page
Environmental Assessment (EA) Report- Improvement & Up gradation of Chiralla Link Road and

Malaini to Chakrabatti Road in District Doda (Package-4) in J&K



Jhelum Tawi Flood Recovery Project (JTFRP)

6. 3Bus Bays (Nos.) 1 1

7. Village Gates (Nos.) Nil Nil

8. Sitting Arrangement (Nos.) Nil Nil

9. 4Trees Saving (Nos) >12 >16

10. Waste Reuse Any cutting Soft/ Hard rock cutting will be utilized for
the slope stabilization etc. as per approval of the PIU.

11. Proposed Plantation Plantation will be carried in areas along the hillside to

strengthen and stabilize slopes in critical areas. And all
shrubs/ bushes and grasses which will be extracted or
removed for the clearing and grubbing process will be
planted immediately in hillsides especially in identified
erosion prone sections of the slopes

12. Proposed Compensatory Plantation Nil Nil
(if tree cutting requirement arises)

13. Bio-stabilization (Bio-Engineering) In identified Sections In Identified Sections

C. Road Safety Measures

1. Major Junction Improvement (Nos) 1 1

2. Proposal for Rotary Junctions Nil Nil

3. Intersection/Access Improvement 52 1

4, Bus Bays 1 1

5. Pedestrian Crossing As per IRC Guidelines

6. Signage Boards (Nos.) As per IRC Guidelines

7. Sidewalk Nil Nil

8. Traffic Calming Measures Locations Al the traffic safety measures will be implemented like
valley side protection- sharp curves, blind curves,
installation convex mirrors, signage, valley side
plantation at critical curves etc.

9. Lined Drains (Length in Km) 8.485 km 3.237 Km

10. Crash Barriers/Guard Rails Yes Yes

(Lengths)

Anticipated environmental impacts on the physical, biological and socio-economic
environment have been discussed in details in subsequent paragraphs.

3 Proposed for both the roads of Chirala Link Road & Malaini-Chakrabatti road at Ch 0+000 (Intersection/ minor juntion).

4 Trees along the Hill and Valley side provide stability of the slopes and protection against soil erosion etc. Hence, utmost importance is
given to the vegetation preservation (trees, shrubs, herbs, grasses etc) as effective environment management for hill road improvement.
Small trees, shrubs/ bushes will be planted immediately on hill/valley sides especially identified under critical slopes.

5 Chirala Link Road: Access improvement forlntersection at Ch 0+000 & Ch 3+500
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Table 6.2 : Anticipated Impacts on Physical & Biological Environment
Pre-construction Phase

Project
Activity

Environ
mental com-
ponent
Affected

Air

Land

Water

Noise

Flora

Planning
and De-
sign
Phase

Impact on
productive
land if land
acquisition
required,
slope
stability in
landslip/
erosion
areas
Impact on
Water
Sources

Tree
cutting

Removal of
Old
Structures

Dust gen-
eration
during
dismantling

Generation
of debris

Siltation
due to
loose earth

Noise
Pollution

Removal of
trees and
vegetation

Reduced
buffering of air
pollution,
Hotter, drier
microclimate
along the road

Erosion and
loss of topsoil

Siltation due
to loose earth

High Noise
due to
machinery
Loss of
Biomass and
vegetation
cover due to
Removal of
vegetation

Earth works in-
cluding and
borrow area

Dust generation

Erosion and loss
of topsoil

Alteration of
drainage,
Break-in conti-
nuity of ditches
Siltation,
Stagnant water
pools in quarries

and borrow area.

Noise Pollution

Lowered
productivity

loss of ground for

vegetation

Construction Phase

Laying of
pavement

Asphalt odour
and emissions

Land
contamination
due to improper
disposal of
bitumen waste/
solid wastes

Reduction of
groundwater re-
charge area

Noise pollution

Vehicle &
Machine
operation &
maintenance
Dust, Pollution

Contamination
by fuel and
lubricants and
compaction

Contamination
by fuel and
lubricants

Noise pollution

Asphalt &
crusher
plants

Soot, Odour,
Gaseous
Dust,
Pollution

Contamina-
tion and
compaction
of soil at
camp &
Plants

Contamina-
tion by as-
phalt
leakage or
fuel

Noise
Pollution

Lower pro-
ductivity
Use as
fuelwood

Sanitation &
Waste (labour
campus)

Odour / Smoke
from Cooking
of food

Contamination
from Wastes
and sewage

Contamination
from wastes
and untreated
sewage
disposal

Felling trees
for fuel

Road Operation

Vehicle
operation

dust, vehicular
emissions

Spill Contami-
nation by fuel,
lubricants and
washing of ve-
hicles

Noise from traffic

movement

Compensatory
plantation and

roadside plantation
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Table 6.3: Anticipated Impact on Social and Cultural Environment

Project Planning Pre-Construction Phase Construction Phase
Activity and Design
Phase
Env. Design de- Land ac- Removal of Removal of Earth Laying of Vehicle & Asphalt and
Component cisions & quisition Structures trees & works in- Pavement machine op- crusher
Affected Implemen- vegetation cluding eration & plants
tation quarrying maintenance
policies
Agricultural - Change in Change in Loss of Loss of - - Dust on agri-
land land prices land economic  standing crops  productive cultural land
value land reduce n
productivity
Buildings and - - Loss of - Dust - Noise, vi-  Dust accu-
built structures, Deposition bration may mulation on
structures in Debris on cause damage building and
ROW generation, structures to structures structure
Noise and Air near to the
pollution road
People and Impact on - Impact on Loss of shade  Health Odour and Noise and Air  Air and noise
Community nearby people and & community hazard to dust pollution and pollution and
community loss of liveli- tree. people discomfort discomfort
structure, hood
Cultural - Impact on Displacement  -- - - - Dust accu-
Assets access to loss of mulation
cultural structure from
structure RowW
Utilities and - - Interruptionin - - - Damage to Dust accu-
Amenities supply utility and mulation on
amenities water bodies
Labour’s - - - - Stagnation Asphalt Accident and Impact on
Health & of water odour and injuries to health due to
Safety and disease  dust labour/public inhaling of
dust

District Doda (Package-4) in J&K

Labour
Camps

Community
clashes
with
migrant
labour

Pressure on
existing
amenities
Health
hazard from
raw sewage
disposal
Iwastes

Operation
Direct Indirect
Induced
development
Vehicle -
operation
- Conversion of
Agricultural Land
Vibration Change in
and noise building use
and charac-
teristics
Risk of an Induced
accident due pollution and
to the increase in the
increase in accident rate
speed on the
smooth
carriageway

Damage from
vibration & air
pollution

Road safety
issues
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6.2. Impacts on Topography

Slope Stability

Slope forms and slope processes are important considerations in land use planning, both from
the viewpoint of the environmental constraints they pose and the environmental impacts
related to subsequent slope alteration. The physical landscape is an assemblage of valleys
and hill slopes and the dimensions and appearance of slopes give an area its essential
morphological character. Various theories have been forwarded to explain the development of
slopes.

There is a direct causal relationship between the processes of soil weathering, erosion,
transportation and deposition, and the form and gradient of hill slopes. The immense variety of
slope form and steepness is because processes of erosion operate in varying combinations
and with differing relative effectiveness in areas of different rock type, structure, climate,
vegetation, relief and so on.

Landforms are the products of the local balance between weathering, erosion and deposition
and are continuously evolving. Slopes that are too steep for the weathered material to
remain stable are subject to periodic failure. Instability may be associated with moderate to
steeply sloping terrain or with land which has been disturbed. There are many factors involved
including soil type, geotechnical features (fractures), exposure to saturation, surcharge loading
and vibration.

Natural slopes that have been stable years may suddenly fail because of construction activities
on hill slopes, which may bring about (a) changes in the sloping topography; (b) changes in the
groundwater conditions; (c) loss of cohesive strength of sail; (d) Stress changes in the soil
underlying the slope; and (e) acceleration of the rate of weathering of rock.

Cut and fill activities change the slope topography and release residual horizontal stresses
allowing expansion of the slope. Joints or weak zones may be exposed along which sliding may
occur. Overcutting of the toe or over steepening of the slope gradient to create a platform can
also induce instability. Placement of surcharge loads, in the form of fill material or heavy
machinery, over the slope may also lead to an increase in shear stresses acting on the slope
which may lead to slope failure. Stockpiled, or fill material, may also fail if it is not properly
designed and constructed to stringent requirements.

The up-gradation of the existing road surface and sub-surface drainage patterns on the existing
terrain may be altered as a result of the construction activities on hill slopes. The change in
groundwater flow patterns may cause detrimental changes to the stability of the newly
constructed slope or the existing in-situ slopes that were stable before construction works.
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According to H.R. Thomas (2002), the following are the seven main factors contributing to
slope failure:

i.  Overloading slope (weight of building or road);

ii. Increase fill on slope without adequate drainage;

iil. Removal of vegetation;

iv. Increase of slope angle;

v. Increase of slope length by cutting at the bottom of the slopes;

vi. Changes in surface drainage routes; and

vii. Changes in sub-surface drainage routes.

Table 6.4: Details of Identified Critical Erosion/ Landslide Prone sections of Chiralla Link
Road and Malaini to Chakrabatti Road in Disitrct Doda.

S.No. Chainage Location Identified  Critical Erosion Hill / Valley side

/Landslide Prone sections

LHS RHS
A. Chiralla Link Road
1 1+000 Chiralla Slide area Hillside
2 1+100 Chiralla Slide area
3 1+600 Chiralla Erosion Hillside
4 1+750 Chiralla Slide area Hillside
5 1+800 Chiralla Slide area Hillside
6 2+000 Chiralla Erosion Hillside
7 2+250 Slide area/Gully

Formation
8 2+400 Bhella Erosion area Valleyside
9 4+300 Bhella Erosion area Hillside
10 4+500 Bhella Erosion area Hillside
11 4+700 Bhella Erosion area Hillside
12 5+000 Bhella Erosion area Hillside/Valleyside
13 5+100 Bhella Erosion area Hillside
14 5+600 Bhella Slide CIGCET Hillside
Erosion area
15 6+000 Bhella Slide area Hillside
16 6+500 Bhella Erosion area Hillside
17 6+800 Bhella Erosion area Hillside
18 7+200 Bhalara Erosion area Hillside
19 7+400 Bhalara Erosion area Hillside
20 9+000- Bhalara Erosion area Hillside
94200
B Malaini to Chakrabatti Road
1 1+000 Malaini Erosion area Hillside
2 1+100 Malaini Slide area Hillside
3 1+500 Malaini Slide area Hillside
4 1+700 Malaini Erosion area Hillside
5 2+000 Jahnana Erosion area Hillside/ Valleyside
6 2+400 Jahnana Slide area Hillside
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7 2+600 Jahnana Hillside
8 3+200 Jahnana Hillside
9 4+500 Jahnana Slide/ Erosion

Erosion area Hillside
area

10 5+000- Dranga Erosion area Erosion area Hillside
5+200
13 8+500 Drodhu

Annotation:
LHS
RHS

Construction Phase

The proposed up-gradation of proposed roads will be confined within the existing ROW with
improved protective measures on both hillside and valley side protection by the provision of
effective slope stabilization measures like breast walls, retaining walls proper hillside drainage,
hillside/ valley side plantation measures. The overall topography of the area is not going to alter
for improvement in road profile.

During construction of the project, the following environmental impacts are anticipated on
topography, physiography and geology:

e disfiguration and change are anticipated in the existing profile of the land due to
borrowing pits.

minor disturbance on geological setting due to stone quarrying.

digging of borrow pits resulting.

construction of embankments,

debris disposal,

construction of diversions roads for construction of bridges and culverts.

Retaining existing vegetation cover- As far as possible, the existing vegetation cover
should be retained as a filter along contours to reduce runoff velocity and capture sediment
before it reaches the watercourse.

Protection of cut and fill slopes- Cut and fill slopes should be protected with retention
structures or vegetation as soon as possible to minimise erosion of exposed material. The
programme of protecting cut and fill slopes as contained in the ESCP should be examined and
assessed for its effectiveness and practicality.

Physiographic impacts could be due to the improvements of the embankments of the project
road. The height and width of the embankment will be altered, when the road is widened and
rehabilitated as per the new design for the project road.

In most of the stretch along the project road, the project will stick to the existing ROW.
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Borrow earth will be required in the project road for filling and will be obtained from several
borrow areas to be opened or from the existing approved borrowing areas. Except for the
construction of embankments, there would not be any other impacts to the geomorphology of
the area during the construction stage.

Most of the excavated materials from existing roads derived from the clay/loam formation will be
left un-utilised due to poor quality as construction materials. If not careful, the contractor may
dispose of this in the nearby areas causing untidiness near disposal areas. Therefore, this is
seen as a potential impact. It may increase soil erosion and could cause considerable impacts
on natural drainage courses, and siltation to runoff during rains.

Likely impact on the geological resources will occur from the extraction of construction materials
like borrow of earth, granular sub-base and aggregates for base courses, culverts bridges.

Operational Phase

Improvement and Up-gradation of the subproject roads will not cause any topographic,
physiographic and geological changes during operational stage.

6.3. Impact on Seismological Characteristics

The project road is located in seismic Zone V as per BIS classification. All cross-drainage
structures on the project roads need to consider the seismic coefficients with regards to the
seismic energy propagation along the fragile geological/lithological strata.

The construction and operation phase of the project road are not expected to add the seismicity
issues due to the project road.

6.4. Impact on Soil
Construction Phase

Soil Erosion: Erosion of top-soil can be considered a moderate, direct and long-term negative
impact resulting from the construction of the road. The potential for soil erosion is pervasive
during the construction stage. Starting with clearing and grubbing, vegetation will be stripped
away, exposing raw soil. Earthworks and embankment will also prone to erosion during rains.

Road Slopes and Spoils: Erosion problems may occur on newly constructed slopes and earth
fills depending on soil type, angle of slope, the height of slope and climatic factors like the wind
(direction, speed and frequency) and rain (intensity and duration). Soil erosion will add siltation to
the runoff during the monsoon season.

During the construction period, some amount of drainage alteration and downstream
erosion/siltation is anticipated. Some of these alterations maybe because of the construction of
temporary traffic detours/diversion. Except for these temporary works, in almost all cases there
should be an improvement in the drainage characteristics of the surrounding area due to
improved design and added culvert/ditch capacity. Changes in the drainage pattern due to the
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raising of the road profile have not been discussed in specific cases, as the likely impact will not
adverse and does not warrant mitigation as the road design itself takes care of cross drainage.

Quarries and Borrow Areas: The excavation of quarries and borrow pits used for obtaining
aggregate materials and soil for road construction can cause direct, and indirect long-term major
adverse impacts on the environment. While the loss of productive soil is the most direct negative
impact from borrow areas, other significant indirect negative impacts can also occur. Since most
of the construction materials would be available from existing quarries nearby, relatively few new
borrow areas may be required. One of the long-term residual adverse impacts of borrow pits not
reclaimed, is the spread of mosquitos. Mosquitoes breeding and multiplying in stagnant water
that collects in these pits can affect human health in villages in close vicinity.

Generation of Debris: The major source of debris generation is dismantling of existing cross
drainage structures, scarifying of bitumen from carriageway and removal of existing road for up-
gradation.

Contamination of Soil: In this project, contamination of the soil may take place, from the
following activities at the construction zones, construction labor camps, construction plant sites
and other auxiliary facilities required for the construction. Details of the activities from which the
contamination can occur are presented below:

Scarified bitumen wastes,

Debris generation due to dismantling of structures,

Runoff from muck disposal area,

Maintenance of the machinery and operation of the diesel generator sets on site,

Oil spill from the operation of the construction machinery, maintenance and diesel
storage and diesel generator sets,

Spillage from Operation of hot mix plant,

e Wastes from the residential facilities for the labour and officers, and

e Storage and stockyards of bitumen

Operation Phase

No significant impact is anticipated on the soil along the road during the operational phase.

6.5. Impact on Water Environment

6.5.1. Water Resource - Impacts

A. Surface Water -Impacts

River Chenab is flowing along the Chiralla road section from Ch 0+000 to 1+350 at average
distance of 145 m. A minor stream/ nallah is also crossing Malaini road section at Ch 0+365. No
potential impact is anticipated on surface water bodies during the pre-construction phase.
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Construction Phase

Estimated water requirement will be 20 to 30 kl per day per kilometre. Depending on the source
of water there could be minor depletion of water sources due to the construction water
requirements.

Operation Phase

During operation phase, impact is anticipated on surface water resources as covered/ line drains
storm water will be discharge into outfall channel. Silt traps/ screening will be developed in order
to arrest the silt/sediments directly into the water bodies.

B. Ground Water - Impacts

Construction Phase

Along the project road, groundwater resources are available and groundwater will be exploited
through mostly from tube wells, where surface water sources are not available. Therefore, the
eventual impact of the proposed improvement of roads will be negated to a considerable extent.
Operation Phase

During the operation phase, the groundwater resource will not be affected significantly.
Therefore, no significant impact is anticipated during the operation phase. However, rainwater
harvesting will be provided along the project road in unpopulated areas.

6.5.2. Water Resource - Impacts

A. Impact on Surface Water Quality

Degradation of surface water quality due to sediment transport with runoff through erosion of
soil and earth may occur from activities like removal of trees, clearing and grubbing, removal of
grass cover, excavation, stockpiling of materials as part of the pre-construction and construction
activities. The soil type present along the project corridor consists of the loam soil, which is
prone to erosion. The impacts due to increased sediment-laden run-off will make the water more
turbid. This is a significant negative impact on the water bodies/flowing streams. Heavier
sediment may smother the algae growing in the lower strata and could completely alter the
nature of the watercourse. Excessive sediment loads may also mean disruption to areas of fish
breeding/aquatic life.

Contamination of Surface Water- The degradation of the surface water is expected as River
Chanab is flowing along the road near valley side from Ch 0+000 to Ch 1+350 and a minor
stream/ nallah crossing Malaini road section at Ch 0+365 to a much less extent groundwater
quality can occur from pavement construction works, cross drainage construction works,
construction plants, machinery and accommodations of workers. The sources of water pollution
from the construction activities are as follows;

o Water flows from scarified bitumen materials,
¢ Rainwater flows from muck disposal area,
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¢ From the foundation works of the bridges and culverts such as piling and excavation for
open/well foundations,

o Oil spills from the maintenance of the machinery and operation of the diesel generator
sets on site,

o Oil spill from diesel storage and parking places,

e Operation of the emulsion sprayer and laying of hot mix,

¢ Discharge of sewage and waste from labour and plants,

e Storage and stockyards of bitumen and emulsion.

Degradation of water quality is also possible due to accidental discharges into water-courses
from the drainage of workers camps and spillages from vehicle parking and/or fuel and lubricant
storage areas.

Operation Phase
During the normal operation phase, no impact is anticipated on the surface water quality.
B. Impact on Groundwater Quality

No impact is anticipated on groundwater during the pre-construction phase.

Construction Phase

o During the construction phase, groundwater quality can be affected due to the following
reason:

e Spillage of diesel, lube oil and used oil could lead to groundwater pollution in the long
term and can affect groundwater quality.

e Leached water from scarified bituminous waste materials entering into the ground.

e Disposal of solid wastes used POL wastes, oil contained cotton wastes in non-
environmentally sound manner and leaching to groundwater.

Operational Phase

During the normal operation phase, no impact is anticipated on the groundwater quality of the
area.

C. Floods Related Impacts
Pre-construction phase impacts

Pre-construction activities such as tree removal and clearing and grubbing will not lead to any
flood-related impacts.

Construction Phase

During the construction phase, the project activities are unlikely to create localized flood-related
issues. Nevertheless, various construction activities could temporarily worsen the flooding
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problem due to improper drainage conditions on account of the contractor’'s poor engineering
practices and negligence. If the high-intensity rainfall continues for many days several sections
along the project road could develop flooding situation.

Operation Phase

During the operation phase, flood-related impacts would not be appeared as culverts and cross
drainage structures will be reconstructed, widened or newly constructed to maintain proper
drainage. Therefore, no flood-related impact is anticipated during the operation phase.

6.6. Impact on Air Environment

Construction Phase

During the construction phase, there will be two main sources of air emissions i.e. mobile
sources and fixed sources. Mobile sources are mostly vehicles involve in construction activities
while emissions from fixed sources include diesel generator set, construction equipment and
excavation/grading activities those produce dust and gaseous emissions.

A certain amount of dust and gaseous emissions will be generated during the construction
phase from the excavation machine and road construction machines. Pollutants of primary
concern include Particulate Matter (PM2s) and Particulate Matter (PM1o). However, suspended
dust particles may be coarse and will be settled within a short distance of construction area.
Therefore, the impact will be temporary and restricted within the closed vicinity of the
construction activities along the project road only.

A considerable amount of emissions of carbon monoxide (CO), unburned hydrocarbon, sulfur
dioxide, particulate matters, nitrogen di-oxides (NO.), etc, will be generated from the hot mix
plant may cause air pollution problem in nearby areas.

Summarily, generation of dust is likely due to:

Site clearance and use of construction vehicles and machinery, etc.
Transport of raw materials, borrow and quarry materials to construction sites,
Earthworks,

Stone crushing operations at the crushers,

Handling and storage of aggregates at the asphalt plants,

Concrete batching plants, and

Asphalt mixing plants due to mixing of aggregates with bitumen.

Generation of dust is a critical issue and is likely to have an adverse impact on the health of
workers and vegetation in surrounding areas. Generation of exhaust gases is likely due to
movement of heavy machinery for clearance of the RoW for construction. The high
concentration of Hydrocarbons (HC) and Nitrogen Dioxide (NOy) are likely from hot mix plant
operations. Toxic gases are released through the heating process during bitumen production.
Although the impact will be much localized, it can be dispersed downwind depending on the
wind speeds.
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Operational Phase

During the operational phase, the congestion will be relieved to an optimum level on the project
roads. Widening and improvement along the project road could result in improved surface
condition and traffic capacity. During the operation phase, vehicular emission will be emitted
from the vehicular movement on the roads.

6.7. Impact on Noise Environment

Construction Phase

Highway traffic noise is a complex phenomenon because its intensity and characteristics vary
with time depending upon the frequency as well as the type of vehicles on the road. The
impacts of noise due to the proposed project road will be of temporary and its significance
locally during the construction phase. Within construction sites, the main source of noise is
semi-mobile and mobile machinery conducting the construction activities. These include
excavators, loaders, bulldozers, piling machine and cranes, dump trucks, and graders. These
machinery and vehicles operate within the construction site and along the access road. Most of
the noise from these sources is inherent and difficult to subdue.

The source of noise pollution and the impact categorization is presented in Table 6.9 below;

Table 6.5: Source of Noise Pollution and Impact Categorization.

NSO' Phase Source of Noise pollution Impact categorization
1. Pre-construction e Man, material & machinery | ¢ all activities will last for a short
movements duration and also shall be
e establishment of labour localized in nature
camps, onsite offices,
stockyards and construction
plants
2. Construction Phase | e Plant Site e Plant Site: Impact will be

- stone crushing, asphalt significant within 250m.
production plant and | e« Work zones: Such impacts

batching  plants, diesel again will be temporary as the

generators etc construction site will go on
e Work zones changing with the progress of
- Construction-related the works.

machinery

- Community residing near to
the work zones

Construction - Related Noise

With regards to noise-related impacts, the construction phase is a difficult stage. During this
period noise impacts will be high due to the operation of construction machinery and the conflict
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with the regular traffic requiring more honking of vehicle horns and more stop and go
(acceleration and deceleration process).

All temporary noise-related impacts in the immediate vicinity of the project roads will occur
during the construction activities. This will occur along the construction zones as well as
construction camps, hot mix plants, WMM plants, crusher and quarry sites (if required).

Typical noise levels associated with highway construction is given in Table 6.10 below. The
magnitude of the impact will depend upon the specific types of equipment to be used, the
construction methods employed and the scheduling of the work.

Table 6.6: Typical Noise Levels Associated with Highway Construction

Sn.  Activity Noise Levels (d(B)A)
1. Grading & Clearing 84
2.  Excavation 89
3.  Foundations 88
4.  Finishing of Road 84

As the operation of the construction machinery and equipment will result in elevated noise
levels, monitoring of noise pollution in relation to the surrounding communities will be
conducted during the pre-construction, construction and operation phases of the project. This
will comprise judgement of noise level from different equipment used in relation to the
distances from the site obtained from published literature, as shown in Table 6.11 below;

Table 6.7: Example of Typical Noise Level from Construction Machinery

S. Type of Equipment Typical noise Level at 30 metres
No. (dBA)

1 Scrapper at full load 83-92

2 Dozers ripping 80 -90

3 Loaders (100 — 200 kW) 77 -80

4 Cranes (small mobile) 74 -77

5 Dump trucks 65— 82

6 Diesel generator sets (250 kVA) 74 -81

7 Welding Sets 69 —-75

8 Concrete trucks 69— 78

9 Pile driver (air hammer) 80 - 101

10 Chipping hammer on steel 63 -81

11 Grinder 63 — 68

12 Air compressor 65— 67

Source: World Health Organization
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Operational Noise

During the operation phase, noise levels will be reduced due to the smooth flow of traffic on
reconstructed/upgraded road. However, traffic will be increased on the road in due course of
time and subsequently, noise levels are expected to increase.

6.8. Impact on Biological Environment

6.8.1. Anticipated Impacts

The roads under Package-4 are proposed to be upgraded
within the existing ROW’s in both Chiralla Link Road and Malaini to Chakrabatti Road. The
project roads does not pass through protected forest/reserved forest, however the existing
road is passing through a open scrub/ mixed (Pine) forest at different sections Chiralla.
Existing road has vegetation on both Hillside as well as Valley side and is dominated by
common trees, shrubs and grass species. Number of fruit trees like Pears, Apples, etc are
grown in the villages of the project roads. Paddy fields (terraced form) and vegetable
cultivation is also observed oin the project area.

As per the design criteria, no tree cutting is envisaged as the road improvement and up-
gradation is within the existing RoW!/ alignment, however, the resultant pressure on flora and
fauna could be the potential impact during pre-construction/construction.

Bio-stabilization process will be carried at all sections where stability/ erosion/ landslip areas
exist. Hillside gullies will also be planted with the shrubs/ bushes to check the erosion and flow
pattern of drainage. The shrubs/ bushes, grass species, and saplings/ small trees will be
replanted immediately during clearing/ grubbing in erosion prones sections of the project roads
especialy in weak slopes/ erosion/slide prone areas.

The major adverse impacts on the flora & fauna and the indicators are presented in Table 6.12
below;

Table 6.8: Impacts Due To Construction and Indicators

Impacts Due To Construction Indicators
Tree felling No. of trees to be felled
Vegetation Area of vegetation loss

Forest Area

The project roads located in Doda District of Jammu region. The Chiralla Link Road and
Malaini to Chakrabatti Roadare existing roads and falls in hilly terrain in District Doda.
The proposed project road of Chiralla link Road is traversing through forest area of Mixed-
Open-Scrub Forest Type with Pine trees observed in some sections of the road and mainly
open scrub forest. The proposed roads are existing roads and are under Public Works
(Roads & Building) Department.
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Wildlife

There is no wildlife sanctuary, national park or bio reserve along the project roads. Therefore,
no impact is anticipated on wildlife due to the improvement and up-gradation of the project
roads. During site survey/ assessment, no wildlife animal was observed or recorded.

Tree Cutting

Trees growing within the proposed toe line (bottom of formation) will need to be removed for up-
gradation of the project road. However, no trees are coming within the road alignment. Most of
the trees which were close to the RoW were saved and avoided for cutting.

There will be a significant, direct impact due to cutting of the roadside trees, it includes:

The loss of shade.

Loss of tree products.

Loss of birds nesting place.

Removal of roadside trees will also reduce comfort levels for slow-moving traffic and

pedestrians.

e The removal of trees would lead to erosion and contributes to the loss of the micro-
ecosystems developed on the roadside.

e Besides these trees act as a noise barrier, dust absorption, pollutant sequester, etc.

Removal of Vegetation

Clearing and grubbing is the foremost requirement to start the construction activities of the
project roads. The impact due to removal of vegetation includes:

Dust generation during the windy atmosphere.

Loss of productive topsoil.

Soil erosion during the rainy season may lead to water contamination.

Removal of vegetation without proper guidance may possess the risk of slope stability

Measures have been taken in reducing and curtailing the clearing and grubbing of excess
land. However, during clearing and grubbing process most the shrubs and grasses will be
replanted immediately in sections identified for slope stabilization/ bio-engineering process..

6.9. Impact of Dust on the Vegetation Growth

During the construction activities, dust will be emitted and deposited on the leaves of
vegetation/crops along the project roads. Dust deposition on the leaves will affect the
photosynthesis process and subsequently hamper the growth of the plants.
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6.10. Impact on Socio-Economic Environment

Construction and operation phases of the project road will have some beneficial impact on
the social environment. Some increase in income of local people is expected as some local
unskilled, semiskilled and skilled persons will gain direct or indirect employment during the
construction phase. Since the immigration of workforce during the construction phase is likely
to be very small, the social impacts on literacy, health care, transport facilities and cultural
aspect are expected to be insignificant.

The impacts of the construction of the project road on the socio-economic environment are
systematically discussed under the following categories:

¢ |Influx of construction workers,
e Economic impacts,
¢ Relocation of community structures within the proposed ROW.

The influx of Construction Workers

Although the construction contractors are likely to use un-skilled labour drawn from local
communities, use of specialized road construction equipment will require trained personnel
not likely to be found locally. Sudden and relatively short-lived influxes of construction
workers to communities along the project will have the potential to ‘skew’ certain
demographic variables and the traditional social coherence.

It is anticipated that the construction labour inputs for the construction of the project road will
be in the order of about 100 to 120 persons per day. However, this number will fluctuate and
the number in any particular activities will be lower.

Economic Impacts

The relatively short-lived economic impacts of the construction phase are likely to be
experienced in local communities for the duration of construction, as workers will make
everyday purchases from local traders. This is likely to give a short-lived stimulus to these
traders that will disappear as soon as the construction is complete. Wider, flow-on economic
impacts will be experienced in other sectors of the economy as a result of the purchase of
construction materials and the payment of wages and salaries.

6.11. Impact on Religious Structures and Cultural Properties
Mosque is located in Malaini section at Ch 0+100 (RHS and 35 m away from the road) is

located in Malaini Chakrabatti road. Hence, no impact is envisaged on the religious structures
and cultural properties.
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Common Property Resources

In Malaini road section, a Mosque at Ch 0+100 and Hand Pump at Ch 0+000 were recorded.
No other such property resources are not located in a project corriodor, hence impact cannot
be anitcipated.

Adverse socio-economic impacts include all disruptions on the social and economic
interactions of communities due to the road project. This involves an effect on both the
adjacent communities (mostly direct) as well as the nearby communities (mostly indirect).

6.12. Impacts Relating To Human Health & Safety

Poor sanitation arrangement and improper methods used for collection and disposal of solid
wastes and effluent, accommodation without ventilation, unhygienic food, electrical safety,
the risk from mosquito and reptile etc at the construction workers camp will impact human
health and safety.

6.13. Road Safety Aspects

The topographic features of the project area are rugged hilly terrain roads and damaged road
surface, cross drainage structures etc, which counter a number of accidents, resulting in a
number of deaths and serious injuries as reported in every year in a district. Most of these
accidents are reported to have occurred by skidding off or rolling down the road. It can be
ascribed to the poor geometry of the hilly roads while negotiating sharp curves and bends
without adequate signage. Increase of incidence of accidents is anticipated due to
disruptions of traffics movements on the road in construction work zones on the project
road.

Construction phase
Safety for workers at the work site and health problems at Labour camps

e Occupational health and safety risks to workers due to inadequate housekeeping
and unsafe work practices at work sites.
e Health problems to workers due to inadequate sanitation and un-healthy
environment at labour camps/plant sites.
Operation phase

During the operation phase, road safety will be improved with better safety aspects of
the road will be in a place like improved riding surface, better road furniture especially
at sharp curves, improved geometrics, hillside and valley side protection.
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7. ANALYSIS OF ALTERNATIVES

This chapter presents a comparative analysis of alternatives considered to avoid or minimize
impacts that would be inevitable if technically (based on design speed and geometrics) best-fit
alignment is followed. Cross-sections adopted for the improvement and up-gradation component
as presented in Chapter 3 are flexible in design to avoid most of the impacts within RoW. An
analysis of various alternatives is attempted to arrive at the technically and environmentally best-
fit alternative.

The analysis of alternative is a documented illustration/evidence to show and ensure that final
decisions taken are;

¢ Following the project objectives.

¢ In compliance with the country laws, policies and legal requirements.

e To confirm that the project is actually needed and not imposed and not to lead any major
loss or destruction to natural resources either directly or indirectly.

e To confirm that the implementation of the project will not lead to any major crisis or
conflict in the community during implementation.

e To confirm that the Public/Government financial resources are not wasted for wrong
projects/infrastructural works without the consideration of views of the stakeholders.

e To confirm that no individual and biased approach (for example implementation of a
personal ambition using public money in a secretive manner) from the responsible
implementing official/s has taken place.

e By the actual requirements of the local people.

¢ Following the World Bank policies and procedures.

e To create climate-resilient and flood-proof road infrastructure.

These were also an integral part of the analysis of alternatives throughout the project
preparation. Debris disposal is one of the most important construction stage issues identified in
the project. There are few settlements, as seen in the baseline environmental scenario along the
project road, where there is narrow RoW and sometimes traffic is leading to congestion as well
as various environmental impacts. Several alternatives are analyzed for avoiding localized
environmental impacts & arriving at the best-fit alignment.

At places geometry along the project road is poor. Therefore, for up-gradation of the project
roads under Package-4 (Chiralla Link road and Malainito Chakrabatti road), alternative analysis
has been carried out for improvement of geometry.

7.1.  With or Without Project Scenario

The ‘with’ and ‘without’ project scenarios are analyzed concerning the development of the state
by the back-drop of the requirement of reliable quality infrastructure for sustained growth
economy and consequent well-being of local people.
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The cognizant decision to stick to the existing alignment of the project roads and its
connectivity with the different village settlements/ main roads while undertaking the proposed
improvement and up-gradation work. To reduce damages to roadside vegetation and to avoid
any land acquisition/dislocation of people and properties, the option of semi-concentric and
eccentric widening was exercised all along the alignment. This option will also include the
enhanced protective measures by way of slope stabilization and effective erosion & landslide
measures and provision of both longitudinal and cross drainage. Analysis of alternatives has
been carried out for scenarios “with or without the project” on the existing alignment.

Providing better connectivity will ensure that goods and people from areas covered by the road
can move in and out of the areas quicker and save time. Increased trade and commerce activity
are expected. By improvement and up-gradation of the project road, climate-resilient and flood-
proof road infrastructure. The existing project road has been designed with the better road
surface, protective measures and roads safety to connect the various settlements safely with the
improved and restored road network.

If the project is not implemented, there is every likelihood that the project road will deteriorate
further and impacted by the flood. There is every likelihood of deterioration of the existing
pavements. In the absence of the project, the J&K Govt may find it difficult to generate resources
for such an improvement of the road infrastructure. Increased air pollution, due to slow-moving
traffic and congestion, will follow. Noise levels will rise due to the deterioration of the pavement
as well as increased honking.

Therefore, the “with” project scenario, with its minor adverse impacts would be reduced
considerably if the EMP were fully implemented and is more acceptable than the “without” project
scenario which would mean an aggravation of the existing problems. A potential benefit of the
proposed road improvement is substantial and far-reaching both in terms of the geographical
spread and time. Hence, it is clear that the implementation of the project will have a definite
advantage to the area in order to create climate-resilient, hill road slope stabilization measures
and flood resilient infrastructure.
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8. PUBLIC CONSULTATION AND DISCLOSURE

8.1. Introduction

The public consultation was conducted for the proposed road up-gradation of Chiralla Link Road
and Malaini to Chakrabatti Roadunder Package-4 in Doda District. Consultation has been
followed by the World Bank’'s ESMF-JTFRP protocol which is the pre-requisite for the
environmental screening process and environmental assessment. The purpose and objective of
this consultation is the involvement of residents/ stakeholders and to make them cognizant about
the proposed road improvement and up-gradation activity of the subproject. In July 2019, the
local community of the subproject road were consulted and participated based on the procedural
guidelines of reaching public required for the preliminary baseline characteristics of
environmental and social screening. A reconnaissance survey was also conducted in Chiralla
Link Road and Malaini Chakrabatti Road which was required to collect baseline information.
Formal and informal consultations were undertaken with the project stakeholders to take the
views and propositions about the project activities.

The following section highlights the level of consultative procedure adopted at various
stages, strategies to participatory and continued consultation and specific inputs from the
stakeholder's consultation in project planning.

8.2. Identification of Stakeholders

Consultations were conducted with both primary and secondary stakeholders in the project
area. The primary stakeholders consulted are usually (i) Roadside community having their
temporary or permanent residences (ii) Roadside shop owners/vendors and (iii) Road users
(iv) Community Leaders. While the secondary stakeholders are mostly the project officials,
Village representatives and social activists

Table 8.1: Identification of Stakeholders

1 Primary Stakeholders e Potential PAPs, stakeholders and Community
(Main stakeholders) leaders
2 Secondary e Groups of affected persons;
Stakeholders e Village representatives- like Sarpanch and
(Other Stakeholders) members, PRI's, Village Level health workers,
Patwaris

Local voluntary organizations like NGOs etc

e Field level Engineers, Asst Engineers, Junior
Engineers), PIU/ PWD (R&B, Government of
J&K.

e Other project stakeholders such as official of
line Department
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8.3. Consultations with Stakeholders

Consultation with the local communities of each road was carried out to inform and
educate the Project-Affected-People (PAP's) and other stakeholders about the proposed
action before the finalization of design to include their inputs. A consultation was also
carried out to identify the problems associated with the proposed project and the needs
and values of the population likely to be impacted by the project. Locations are selected
which represent the predominant land uses of the project area and also included all
sections of people in the project region from agricultural labourers to landowners and
shop keepers. In each of these consultations, the villagers were briefed about the project
(the RoW width, the length of the alignment, the locations where it would be crossing etc)
and the potential benefits of the project.

The various forms of public consultations (consultation through adhoc discussions on
site-along project corridor) have been used to discuss the sub-project and involve the
community in planning the design and mitigation measures.

8.4. Objectives of Consultations

The process of public participation/consultations was taken up as an integral part of the
sub-project in accordance with the World Bank guidelines and the following objectives:

e To educate the general public, especially potentially impacted or benefited
communities/individuals and stakeholders about the proposed sub-project activities;

e To familiarize the people with technical and environmental issues of sub-project for
better understanding;

¢ Dissemination of information to local communities through the public consultation by
briefing the project including its benefits.

e Informal by group consultations in the sub-project vicinity at field level.

e The environmental concerns and suggestions made by the participants were listed out,
discussed and suggestions were accordingly incorporated in the EMP.

8.5. Issues Discussed during Public Consultation

The issues discussed during public consultation for the proposed roads of Chiralla Link Road
and Malaini to Chakrabatti Road” under Package-4 is given below:

e About proposed sub-project, source of assistance and its implementation/execution
etc.

¢ Information on perceived benefits from the proposed road project including travel time,
fuel cost, noise and air pollution.

¢ Information of the impacts from the proposed road project during construction stage in
terms of inconvenience to the public, air and noise pollution, etc. The occurrence of a
disaster like floods and cloud bursting in past.

e Whether construction activities will cause any type of health hazard or not?
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o Discussions among the public for sharing of information related to the proposed road
projects, environment policy of World Bank, direct and indirect impacts of
improvement/construction work on the environment.

e Presence of any historical or cultural monuments near the project area and any impact
is seen due to the proposed road project?

e Any impact on trees and protective measures to be taken for the safeguarding of trees
especially in sensitive slopes.

e Implementation of road safety measures at curves, erosion-prone areas, etc.

¢ Any possible problems to be faced by the local people in their daily activities due to the
proposed road project construction work.

8.6. Outcome and Feedback received from the Public Consultation

In the consultation process about proposed sub-project, local people, students, business,
farmers, expressed their keen interest. People, in general, were very enthusiastic about the
benefits of the sub-project. The major problems faced by concerned people are related to road
damaged in flood, dilapidated conditions of the road and rough riding surface, lack of efficient
longitudinal drainage system etc. People are ready to extend all supports during the execution
of the sub-project. The valuable feedback received from the consultation conducted in
project influence area with the residents are summarized below;

e Stabilization of th slopes at critical slide/ erosion prone section of the road.

e Geometric correction/ alignment of road surface should be followed strictly as per
design protocol. As it was seen in most the roads here when macadamized tend to
retain rainwater as smooth depression which leads to the formation of potholes etc.

¢ Constructional materials should not be stored to occupy road stretches and should be
dump as per daily requirement. It should be managed in such a way that spillover of
material or excess leftover fine earth may not occur which leads to fugitive generation
while plying of the traffic and by the action of the wind.

e To maintain the good life of the hill road, efficient longitudinal surface drainage along
roads on the hillside where the road surface is prone to waterlogging from the
episodes of the rain and small brooks flowing from the hillside should be considered.

e Construction material should be transported during day times only.

e Noise generating activities should be scheduled only during working hours (Day time).

e Proper dust suppression measures by way of sprinkling water must be put in place
during the construction phase.

e Construction zone must be properly barricaded to avoid interference of project activity
with the day normal traffic flow and other business works.

e Proper and timely disposal of construction wastes shall be ensured.

e Local people must be preferred for employment in the project activity.

e PIU shall ensure that the requisite environmental management measures shall be
incorporated in EMP and public consultation shall be a regular process during all
stages of the sub-project execution to solve any issues arising out of proposed works.
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9. ENVIRONMENTAL MANAGEMENT PLAN (EMP)

9.1. Introduction

Environmental Management Plan has been prepared which mainly centred on the understanding
of the interactions between the environmental setting and the project activities and the
assessment of the likely impacts. Mitigation measures for anticipated environmental impacts have
been elaborated as specific actions which would have to be implemented during the project
implementation. The EMP would help the contractors/PIU to implement the project in an
environmentally sustainable manner and where contractors, understand the potential
environmental impacts arising from the project roads and take appropriate actions/ mitigation
measures to properly mitigate/manage such environmental impacts. EMP can thus be considered
to be an overview document for contractors that will guide environment management of all
anticipated impacts of proposed road subproject of “Improvement and Upgradation of Chiralla
Link Road and Malaini Chakrabatti Road in District Doda in Jammu Region. The proposed
subproject road is having a combined total length of 20.198 km. This EMP may also be
considered as flexible and will be further developed by the Contractor in the Contractor’s
Environment Management Plan.

9.2. Proposed Works of Road Subprojects under Package-4

The proposed components of subproject road includes Improvement and Upgradation of Chiralla
Link Road (Length 10.139 km) and Malaini to Chakrabatti Road (Length 10.059 km) in District
Doda.

The main road works under the Package-4 include; Earthworks, Pavement Works, Protection
Works/ Slope Stabilization (breast wall, retaining walls, slope planatation etc), Drainage, Culverts,
Traffic Signs, Marking and Appurtenances and other ancillary works.

9.3. Outline of EMP and its Implementation Strategy

The EMP is a guiding tool which discusses the potential environmental impacts and specific
mitigation/management measures for the proposed roads under Package-4 in District Doda. It
refers to the responsibilities ensuring commitment for implementation and means of verifying/
supervision whether the same has been implemented properly. The timing and frequency of
monitoring along with the supervision responsibility and reporting requirements are also provided
in the Environmental Management Plan. As a part of the EMP, the contractors will commit to the
identification of the environmental and, social impacts at the individual sub-project sites. In case of
any future changes in the sub-project design, the EMP will need to be updated to reflect the new
scope of the activities. Such revisions will be finalized in consultation with the World Bank.

The PIU will be responsible to ensure implementation of EMP for the performance of all by the
contractors with the overall accountability resting with the JTFRP-PMU. Whereas, the TAQAC will
ensure periodic quality audit/ guidance to the PIU and by imparting regular training, monitoring,
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and ensuring that all EMP provisions and requirements are translated into contract documents
and that these requirements are implemented to their full intent and extent.

Overall responsibility will be of Contractor for effective implementation of EMP and adherence to
all the mitigation measures as outlined in this EMP associated with their respective activities. The
Contractor will be required to comply with the provisions of the EMP.

9.4. Environmental Management Plan

The Environmental Management Plan (EMP) will guide the environmentally-sound construction of
the road subprojects under Package-4 namely, “Improvement and Upgradation of Chiralla Link
Road and Malaini to Chakrabatti Road in District Doda. Environmental Management Plan will
ensure efficient lines of communication/ coordination between the PIU, Contractor, PMU and
TAQAC. The EMP has been prepared for three stages of road subproject construction activities
as (i) Pre-construction Stage; (ii) Construction Stage; and (iii) Demobilization Stage. EMP for
above road subprojects under Package-4 have been prepared and presented in Table 9.1.
Various guidelines, checklists, strip mapping plan and reporting formats for implementation of
EMP are given as Annexures at the end of the EIA Report.

The purpose of the EMP is to ensure that the activities are undertaken in a responsible non-
detrimental manner with the objectives of: (i) provide a pro-active, feasible and practical working
tool to enable the measurement and monitoring of environmental performance on-site; (ii) guide
and control the implementation of findings and recommendations of the environmental
assessment conducted for the subproject; (iii) detail specific actions deemed necessary to assist
in mitigating the environmental impacts of the subproject; and (iv) ensure that safety
recommendations are complied with.

Budgetary provisions for the implementation of EMP shall be integrated with part of the
bid/construction contract in the form of technical specifications and environmental performance
requirements. The costs to be incurred on implementation of EMP shall be incidental to the civil
works and therefore, no separate environment budget/cost will be provided to the contractor for
implementation of EMP. The contractor will ensure effective implementation of EMP during pre-
construction, construction and demobilization/ operation stages. EMP for operation stage will be
implemented by PIU/PMU.

The Contractor is deemed not to have complied with the EMP if; i), within the boundaries of the
project site/ ancillary sites, site extensions and haul/ access roads there is evidence of a
contravention of clauses if environmental damage ensues due to negligence, the contractor fails
to comply with corrective action measures or other instructions issued by the PIU / JTFRP-PMU
within a specified timeframe and the Contractor fails to respond adequately to complaints from the
public
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Table 9.1 : Environmental Management Plan for Up-gradation of Road Subproject under Package-4: (Chiralla Link Road & Malaini to

Chakrabatti Road) in District Doda, Jammu & Kashmir

S.No. Environmental Environmental Mitigation Measures Responsibilities
Issues Planning and Supervision/
Execution Monitoring
A. Pre-Construction Stage
Pre-construction Activities By the Contractor
Al Appointment e The contractor will appoint a qualified and experienced Environment & Safety Contractor PIU
and Officers (ESOs) for a subproject under Package-4, who will dedicatedly work TAQAC
Mobilization of and ensure implementation of EMP including Occupational, Health and Safety

measures.
e Separate appointment of qualified Environmental Safeguard Officer and his/her
mobilization for each road under Package-4 i.e Chiralla Link Road and Malaini
to Chakrabatti Road shall be complied.
e Contractor to inform the PIU (ERA) for the appointment and mobilization of each
Environmental Safeguard Officers (ESOs) that is 1 ESO for the Chiralla Link
Road and 1 ESO for the Malaini Chakrabatti Road.

A-2 Regulatory e Permission from concerned department for any works related to culverts, PIU PIU
Approvals embankment construction, protective works, slope stabilization etc. along PMU
or near water bodies, if applicable.
e Labour license from the Department of Labour. Contractor PIU
e Prior permission will be taken from line department offices of Electricity (PDD), TAQAC
Telecommunications (for OFC underground cables etc), water Pipeline (PHE)
etc. Utility shifting required to be undertaken by the contractor in the supervision
of PIU.
e If contractors open new stone quarry or borrow areas, prior Environmental
Clearance will be obtained from SEIAA/DEIAA.
e For set-up of Stone Crusher Plant, HMM Plants, Batching Plant, D.G Sets-
Consent to Establish and Consent to Operate will be obtained from J&K State
Pollution Control Board (J&KSPCB) or if contractor intends to procure
construction materials from local authorized third party agencies then the
contractor will collect and submit necessary clearance/approval from authorized
third party agencies.

Environment &
Safety Officer
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A-3 The orientation
of
Implementing
Agencies

A-4 Utility
Relocation and
Common
Property
Resources
(CPR's)

A5 Procurement of
Machinery,
Crushers,
Batching Plants
etc

A.6 Construction
Camp
Locations -
Selection,
Design & Lay-
out

The PIU shall organize orientation sessions for contractors during all stages of
the project. This shall include on-site training (general as well as specific to
the context of this subproject) as well. These sessions shall involve concerned
PIU, project staff, contractors, consultants etc.

All utilities and common property resources shall be relocated and restored
before the commencement of the road improvement activities.

Before commencement of works, a joint field Monitoring will be conducted by the
Contractor, TAQAC, PIU to map out the alignments, to check if any utility is
being impacted due to construction works. While relocating these utilities and
facilities all concerned agencies including PIU shall take necessary
precautions and shall provide barricades/delineation of such sites to
prevent accidental fall of pedestrian and other road users into pits, drains
both during demolition and construction/ relocation of sum facilities.
Checking for accommodating utilities crossing the drains- raising, lowering or re-
location if required.

Specifications of Machinery, Crushers, and Batching Plants shall comply
with the requirements of the relevant environmental legislation. Crusher,
Batching plants and Hot Mix Plants shall be located 250m away from
settlements/ commercial establishments, preferably in the downwind
direction.

No plants should be set-up within 250m from the residential/ settlement
locations. The Contractor shall submit a detailed layout plan for such sites
and seek prior approval of PIU before entering into a formal agreement
with a landowner for setting-up such sites.

Actions by PIU/PMU against any non-compliance shall be borne by the
Contractor at his own cost. Arrangements to minimize dust pollution
through the provision of water spray shall have to be provided at such
sites.

If a contractor decides to establish labour camp, siting of the camp will be as per
the guidelines given in Annexures- and layout of camp will be approved by PIU).
Labour camp will not be established within 250 m from the nearest settlement to
avoid conflicts and stress with the local community.

PIU

Contractor

Contractor

Contractor

PMU, TAQAC

PIU,

TAQAC

PIU,
TAQAC

PIU,
TAQAC
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A7

A.8

A.9

A.10

A.ll

Arrangements
for Temporary
Land for Camp

Safeguarding of
Trees and
Plantation

Construction
Vehicles,
Equipment and
Machinery

Arrangement
for
Construction
Water

Sand (all river
beds used
directly or
indirectly for
the project)

The Contractor will obtain consent from landowners in writing for temporary use of
land for labour camp, etc.

e Trees close to the RoW will be marked with horizontal reflective strips before the
commencement of works.

e These trees in the construction zone will be covered/ wrapped with protective
green mesh fibre cloth around the base tree trunk area by 6 feet in height.

¢ No stockpiling of any construction will be allowed around or close to trees.

e No concreting shall be allowed around the trees and all excavation activities
shall be done only in consultation with the Environmental Specialist of PMU.

e All vehicles and equipment to be procured for the proposed up-gradation works
of road subproject will conform to the relevant Bureau of Indian Standard (BIS)
norms. The discharge standards promulgated under the Environment Protection
Act, 1986 and Motor Vehicles Act, 2019 will be strictly adhered to.

e The silent/quiet equipment like DG set as per regulations will be used at the
construction site or labour camp.

e The contractor will maintain records of Pollution Under Control (PUC)
certificates for all vehicles used during the contract period, which will be
produced to PIU for Monitoring and whenever required.

e The contractor shall source construction water preferentially from surface
water bodies/nearby rivers in the project area. The contractor shall be
allowed to pump only from the surface water bodies. Boring of any tube
wells shall be prohibited. Necessary permission for use of water will be
obtained from competent authority.

e To avoid disruption/disturbance to other water users, the contractor shall
extract water from fixed locations. The contractor shall consult the local
people before finalization the locations.

e Contractor can extract ground water only in case surface water sources are
not available and that too only after proper permission from Central Ground
Water Authority.

If the supplier of sand is another (third) party, the authentic copy of lease

agreement that has been executed between the local Tehsildar and the

supplier has to be submitted to PIU/PMU of the project, before any
procurement is made from such a site. Environmental clearance for stone
guarry and borrow area.

Contractor

Contractor

Contractor

Contractor

Contractor

PIU,
TAQAC

PMU, PIU,
TAQAC

PIU,
TAQAC

PIU,
TAQAC

PIU, PMU
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A.12 Labour The contractor preferably will use unskilled/semiskilled labour from local areas to Contractor PIU, PMU,
Requirement give the maximum benefit to the local community to avoid any additional stress on TAQAC
the existing facilities (medical services, power, water supply, etc). At an
average >100-120 labours/ day will be required during construction stage
depending upon extent of construction work.

A.13 Traffic o Detailed traffic control plans shall be prepared by the contractor and same Contractor PIU,
Management shall be submitted to the PIU for approval. The traffic control plans shall TAQAC
Plan- Planning contain details of temporary diversions, traffic safety arrangements

including night time safety measures, details of traffic arrangement after

cessation of work each day, safety measures undertaken for transport of

hazardous materials and arrangement of flagmen etc to regulate traffic

Detours congestion.

e The contractor shall provide specific measures for safety of pedestrians
and workers as a part of traffic control plans. The contractor shall ensure
that the diversion/detour is always maintained in running condition,
particularly during the monsoon to avoid disruption to traffic flow.

e The Contractor shall also inform local community about diversion in traffic
routes and pedestrian access arrangements with assistance from PIU.

for Traffic
Diversions and
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A-14 6Stockyard/ e Contractor in consultation with PIU shall identify the site for temporary use of Contractor PIU,
Storage of land storage of construction materials including pipes etc. These sites shall not TAQAC
Construction cause an inconvenience to the local population/traffic movement. These
Material and locations shall be approved by the PIU.

Establishing e Selection of location for material storage and equipment lay-down areas must

take into account prevailing winds, distances to adjacent land uses, general on-

site topography and water erosion potential of the soil. Impervious surfaces must

down Area be provided wherever necessary.

e Protect material stockpiles from stormwater (e.g. by excavating a cut-off ditch
around stockpiles to keep away stormwater).

¢ Enclosed storage for fuel with non- permeable flooring.

e Contractor shall cover material stockpiles with a tarpaulin or other materials.
Avoid stockpiling material near water bodies.

e Proper cover and stacking of loose construction material will be ensured during
the construction of outfall structures at the construction site to prevent surface
runoff and “contamination of receiving water body.

e Staff dealing with these materials/substances must be aware of their potential
impacts and follow the appropriate safety measures. The contractor must
ensure that its staff is made aware of the health risks associated with any
hazardous substances like bitumen, diesel, used oil and has been provided with
the appropriate protective clothing/equipment in case of spillages or accidents
and have received the necessary training. Necessary training and awareness
program shall be carried out to make aware the contractor and its staff aware
about the hazardous nature of substances.

Equipment Lay-

® These storage areas can be hazardous, unsightly and can cause environmental pollution if not designed and managed carefully
7The most expected source of watercourse contamination is excavated soil or loose material being washed into water body during construction of drainage works.
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A-15

A-16

B.1

B.1.1

Information
Dissemination
and
Communication
Activities

Environmental
Monitoring-
Baseline Data

e Prior to construction activity, information dissemination will be undertaken by
the contractor at the project site. The wider dissemination of information to the
public will be undertaken by PMU through the disclosure of EA / EMP reports
on the website of PMU-JTFRP.

e Project information Board showing the name of work, project cost,
duration, date of commencement, date of completion, executing agency
and contact details (including telephone numbers) shall be displayed both
sides of the roads.

e Information boards will also be set up at the sites of construction camps and
labour camps, plants and stockyard site. Details of Nodal officer with
telephone numbers will be displayed for registering complaint/grievances by
stakeholder/general public

Ambient air quality, noise levels and water quality monitoring on six-monthly basis

as per environmental monitoring plan and in accordance to instruction of

Environmental Specialist of PMU.

Construction Stage

Site Clearance

(Clearing and Grubbing)

Clearing,
grubbing
Levelling

As per MORTH sub-clause no. 201.1 and 201 in general, following measures to

and be implemented;

e If required vegetation will be removed from the construction zone before
commencement of construction.

e All works will be carried out such that the damage or disruption to flora other than
those identified for cutting is minimum. Only ground cover/shrubs that impinge
directly on the permanent works or necessary temporary works will be removed
with prior approval and supervise-on of PIU.

e The Contractor, under any circumstances will not cut or damage trees.

e Trees identified under the project will be cut only after receiving clearance from
the Forest Dept (as applicable). Vegetation with girth size of over 30 cm will be
considered as trees and shall be compensated.

e Contractor to ensure all shurbs/ bushes or grass species of any type which are
envisaged for clearing and grubbing will be immediately planted in hill/ valleyside
slopes and slopes or sections identified for the eriosn issues.

PMU

Contractor

PIU

Contractor

PMU,
PIU,
TAQAC

PIU

PMU, TAQAC

PIU,
TAQAC
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B.1.2 Dismantling of Following MoRTH Clause no. 202, all necessary measures shall be taken Contractor PIU,
Culverts especially while working close to cross drainage channels to prevent TAQAC
earthwork, slope instability, stonework, materials and appendage as well as
the method of operation from impeding cross-drainage at rivers, streams,
water canals and existing drainage. Demolition wastes will be collected and
disposed as per the provision of Construction & Demolition Rule 2016.

B.1.3 Generation & e Debris generated due to the dismantling of the existing road shall be Contractor PIU,
disposal of suitably reused in the proposed construction. TAQAC
Debris e Scarified asphalts and the other construction wastes shall be appropriately

re-used in road construction with the permission of PIU. The dismantled
road and scarified bitumen waste shall be utilized for the paving of cross
roads, access roads and paving works in construction sites and campus,
temporary traffic diversions, haulage routes, parking areas along the roads
or in any other manner approved by the PIU.

e The Contractor will suitably dispose off unutilized debris and waste
materials either through filling up of borrows areas located in wasteland or
at pre-designated disposal locations, subject to the approval of the
Environmental Expert of PIU.

e At locations identified for disposal of residual bituminous wastes, the
disposal will be carried out over a 60 mm thick layer of rammed clay so as
to eliminate the possibility of leaching of wastes into the ground water. The
Contractor will ensure that the surface area of such disposal pits is covered
with a layer of soil.

e All arrangements for transportation during construction including provision,
maintenance, dismantling and clearing debris, will be considered incidental
to the work and will be planned and implemented by the Contractor as
approved and directed by the Environmental Expert of PIU.

e The pre-designed disposal locations will be a part of Solid Waste
Management Plan to be prepared by Contractor in consultation and with
approval of Environmental Expert of PIU.

e Debris generated from pile driving or other construction activities shall be
disposed such that it does not flow into the surface water bodies or form
mud puddles in the area.
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B.1.4 Stripping, In accordance to MoRTH clause 301, the topsoil from areas to be permanently Contractor PIU/
stocking and covered will be stripped to a specified depth of 150 mm and stored in TAQAC
preservation of  stockpiles. A portion of the temporarily acquired area and/or Right of Way will
top soil be earmarked for storing topsoil. The locations for stock piling will be pre-

identified in consultation and with approval of Environmental Specialist of PIU.

The following precautionary measures will be taken to preserve them till they

are used:

(a) Stockpile will be designed such that the slope does not exceed 1:2 (vertical

to horizontal), and height of the pile is restricted to 2 m. To retain soil and to

allow percolation of water, silt fencing will protect the edges of the pile.

(b) Stockpiles will not be surcharged or otherwise loaded and multiple handling

will be kept to a minimum to ensure that no compaction will occur. The

stockpiles shall be covered with gunny bags or vegetation.

(c) It will be ensured by the Contractor that the topsoil will not be

unnecessarily trafficked either before stripping or when in stockpiles.

Such stockpiled topsoil will be utilized for:

e Covering all disturbed areas including borrow areas, only in a case where
there are to be rehabilitation

¢ Dressing of slopes of road embankment

e Agricultural fields of farmers acquired temporarily land.

B15 Accessibility e The Contractor will provide safe and convenient passage for vehicles, Contractor PIU/
pedestrians and livestock to and from roadsides and property accesses TAQAC
connecting the project road, providing temporary connecting road. The
Contractor will also ensure that the existing accesses will not be
undertaken without providing adequate provisions. The Contractor will take
care that the cross roads are constructed in such a sequence that
construction work on the adjacent cross roads are taken up one after one
so that traffic movement in any given area not get affected much.
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B1.6 Planning for e Temporary diversions will be constructed with the approval of the Environmental Contractor PIU/
Trafﬂc_ Specialist of PIU. Detailed Traffic Control Plans will be prepared by the TAQAC
glvtersmns And Contractor and approved by Environmental Specialist, seven days prior to

etours

commencement of works on any section of road. The traffic control plans shall
contain details of temporary diversions, traffic safety arrangements for
construction under traffic, details of traffic arrangement after cessation of work
each day, safety measures for night time traffic and precaution for transportation
of hazardous materials and arrangement of flagmen.

e The Contractor will ensure that the diversion/detour is always maintained in
running condition, particularly during the monsoon to avoid disruption to traffic
flow.

e The Contractor will also inform local community of changes to traffic routes,
conditions and pedestrian access arrangements. The temporary traffic detours
will be kept free of dust by sprinkling of water three times a day and as required
under specific conditions (depending on weather conditions, construction in the
settlement areas and volume of traffic).

B.2 Procurement of Construction Materials
B.2.1 Procurement for ¢ No borrow area will be opened without permission of the Environmental Contractor PIU,
Aggregate and Specialist and without obtaining necessary regulatory permission. The location, TAQAC
other shape and size of the designated borrow areas will be as approved by the
construction Environmental Specialist and in accordance to the IRC recommended practice
materials for borrow pits for road embankments (IRC 10: 1961). The borrowing operations
will be carried out as specified in the guidelines for siting and operation of borrow
areas.

e The unpaved surfaces used for the haulage of borrow materials, if passing
through the settlement areas or habitations; will be maintained dust free by the
Contractor. Sprinkling of water will be carried out twice a day to control dust
along such roads during their period of use.

e During dry seasons (winter and summer) frequency of water sprinkling will be
increased in the settlement areas and Environmental Specialist of PIU will decide
the sprinkling time depending on the local requirements. Contractor will
rehabilitate the borrow areas as soon as borrowing of soil is over from a
particular borrow area in accordance with the approved borrow area
Redevelopment Plan.
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B.2.2 Transporting All vehicles delivering fine materials like aggregate, cement, earth, sand, etc, to the Contractor PIU,
Construction site will be covered by Tarpaulin to avoid spillage of materials. TAQAC
Materials Existing road used by vehicles of the contractor or any of his subcontractor or

suppliers of materials will be kept clear of all dust/mud or other extraneous materials
dropped by such vehicles.
The contractor will make effort to transport materials to the site in non- peak hours

B.2.3 Quarry The Contractor shall obtain materials for approved quarries. The crushers will be Contractor PIU,
Operations & operated after obtaining consent to establish and consent to operate from TAQAC
Crushers J&KSPCB.

B.3 Construction Work

B.3.1 Labour Camp e Project information board will be displayed at the labour camp site. Contractor PIU,
Site e Electrical cables and wires will be properly arranged with proper electrical safety. TAQAC

Loose electrical connections will not be allowed at the labour camp.

e Red danger sign with bone & skull will be displayed as per The Electrical Rules
at three phase motors, electrical panels and electrical machines, DG sets, etc.

e Housekeeping at labour camp will be maintained properly. Daily sweeping and
cleaning will be done at the labour camp.

o HIV Aid awareness posters will be displayed at the camp site.

e Solid waste generated at the camp site will be collected in covered waste bins.
Then, it will be segregated as biodegradable (food waste, paper, etc) and non-
biodegradable (plastic, polyethylene bag, etc) wastes. Polyethylene/plastic
wastes will be stored in empty cement bags and to be sent for recycling through
scrap dealer. Biodegradable (food waste, paper, etc) solid waste will be disposed
in compost pit. Non-biodegradable inert wastes will be sent to land fill site of
Jammu Municipal Corporation (JMC).

e Proper drinking water, well ventilated accommodation, sanitation, canteen
facilities will be provided to workers at the labour camp.

e Suitable signages will be displayed at labour camps.
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B.3.2 Drainage and e The Contractor shall ensure that no construction materials shall block the Contractor PIU,

Flood control water flow from the hill side which may result in water lodging at the work TAQAC
site. The Contractor shall take remedies to remove accumulated water (if
any) from the construction sites, camp sites, storage yard, excavated areas
etc. Construction works should plan well in advance prior to on-set of
monsoon to avoid water- pool besides providing temporary cross drainage
systems. The contractor shall take all adequate precautions to ensure that
construction materials and excavated materials are enclosed in such a
manner that erosion or run off of sediments is controlled. Silt fencing shall
be installed prior to the onset of the monsoon at all the required locations,
as directed by PIU/PMU. Prior to monsoon, the contractor shall provide
either permanent or temporary drains to prevent water accumulation in
immediate environs and agricultural areas.

B 3.3 Siltation of e The Contractor will not excavate beds of any stream/canals/ any other water Contractor PIU,
Water  Bodies body for borrowing earth for embankment construction. TAQAC
and Degradation ® Contractor will construct silt fencing at the base of the embankment construction
of Water Quality for the entire perimeter of any water body (including wells) adjacent to the project

road and around the stockpiles at the construction sites including