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EXECUTIVE SUMMARY

A catastrophic deluge of September 2014 shows negative impact on economic aspects of
the State 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 a devastating 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 2 11,975
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 component2 fiReconstructi on o fstoRestardand an d

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 & bridges will also serve as supply/rescue lines in the event of a
disaster.

The environmental assessment scope includes screening and scoping, environmental
assessment and devising of environmental management plan (EMP) for each bridge
subprojects under component-2 of Jhelum Tawi Flood Recovery Project. The objective
of Environment screening is to identify the potentially significant environmental issues
of the sub-projects at an early stage for an affective Environmental Assessment.

Under this component, one of the identified bride subproject i sDesign and Construction
of 3x30 meter Steel Trussed Girder Bridge on Bringi Nallah at Sadoora-Asajipora Kamad
Road in District Anatnag, J&K.

As per the EIA notification 2006 and subsequent amendments, the construction of the
proposed 3x30 meter Steel Trussed Girder Bridge on Bringi Nallah at Anantnag 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&K PCB for
establishing and operation of Hot Mix Plant, WMM Plant and RMC plant for the
subprojects. No Objection Certificate (NOC) is also required from the Irrigation and
Flood Control department for the construction of Sadoora Bridge on Bringi Nallah.

i|Page
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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 6\Website on Safeguard
Policies). Environmental Policies i OP/BP 4.01 Environmental Assessment and OP/BP 4.11
Physical Cultural Resources are triggered in the project.

Project Location

The proposed construction of the Sadoora bridge is located in Sadoora village in District
Anatnag of Jammu & Kashmir. The bridge will be constructed on Bringi Nallah.

Name of the Project Project Location with Coordinates

Construction of 3x30 meter Sadoora village of Kamad Block in District Anantnag
Steel Trussed Girder Bridge on

Bringi Nallah at Sadoora-  Geo-Coordinates:

Asagjipora  Kamad Road in Lat: 33°6" 77.52q

District Anantnag, J&K Long: 75° 14" 53.444

Screening and Environmental Assessment

Sub-pr ojects under AJhelum and Tawi FIl ood Rec
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 and Social screening is to identify the
potentially significant environmental and social issues of the sub-project at an early
stage for detailed environmental mpacts. The Environmental Assessment for the bridge
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 EPC contract for its
implementation.

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 of 1991

E N
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Central Motor Vehicle Act 1988 and the 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

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

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

1 Solid Waste Management Rules, 2016

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

 Wetland (Conservation and Management) Rules, 2017

E

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

E R EE]

Project Description

The proposed subproject is Engineering, Procurement and Construction (EPC) mode
c ont r alesign find Congtruction of 3x30 meter Steel Trussed Girder Bridge on Bringi
Nallah at Sadoora-Asajipora Kamad Road in District Anatnag, J&K and environmental
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 bridge project will include design and construction of
Sadoora bridge having a total span of 3x30 meter Steel Trussed Girder type Bridge.

Public Consultation

One of the important components of this study is the dissemination of project information by
way of A Co n s u lwitha staketialders and the general public 6which was conducted
successfully with residents/ stakeholders in the project area of Sadoora and Asajipora
during reconnaissance and EIA survey of the project as part of the study. During the
consultation process of the proposed sub-project, people have expressed keen
interest in the consultation process and were aware of the proposed bridge project in
Sadoora village. People, in general, were very enthusiastic about the benefits of the
Sadoora bridge and the perceived benefits are direct connectivity of Sadoora village
with rest of the adjoining areas like Vessu, Kamad, Fatehpore, Forah, Sechan, Lallan,
Ganoora, Ugjan, Asajipora etc.

Some of the responses with suggestions received from the residents and stakeholders
during the consultation are abridged as i). timely completion of the Sadoora bridge so
that the people of the aea will be benefited with the better access to the amenities and
safe access at the Bringi nallah, ii) development of proper nallah protection measures
iii
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as scouring happens during high discharge of Bringi nallah as withessed during 2014
floods and during the rainy season, iii) landscaping & beautification process/
programme by way of Pine plantation in order to increase aesthetic value as well.
Further the locals ensured full cooperation and support for the successful execution of
the project; iv) residents who are related to the construction industry may be engaged
with the proposed bridge works; v) landscaping of existing open spaces with Pine
plantation.

Assessment of Impacts

The environmental assessment study carried out at the proposed site for Sadoora Bridge
and its approaches including nallah training works in terms of the potential environmental
impacts that may occur as a result of the implementation of the project. The anticipated
environment impacts identified during the construction phase which comprise of transitory/
insignificant increase in air and noise pollution, soil erosion, change in water quality or
contamination and these impacts are temporary and site and 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, occupational, health and safety impacts to the works and
local communities, utility shifting, generation of construction debris and disposal of waste
material respectively. The proposed construction of Sadoora bridge project will have
significant positive impacts and to address the problem of connectivity and high-quality
motorable access to the adjoining areas through improved design 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. The
policy, legal and institutional framework under the ambit of which the EIA was undertaken,
is also detailed out in the environmental impact assessment report. The comprehensive
Environmental Management Plan (EMP) for the proposed Sadoora Bridge has been
developed, which elaborates on the mitigation measures, means of implementation for the
proposed measures, monitoring strategy and the budgets for its implementation.
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1. INTRODUCTION

1.1. Project Background

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. Some areas in urban Srinagar stayed
flooded for 28 days. Water levels were as high as 27 feet in many parts of Srinagar city.
The areas from the main tributaries of river Jhelum vis-a-vis Bringi nallah, Vishav nallah,
Lider nallah and Sandran nallah started overflowing due to the heavy rainfall causing
water levels in Jhelum river to rise.

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 stateds vulnerability to both fl oo
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.

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 gl whE
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Under Jhelum Tawi Flood Recovery Project (JTFRP), the component-2 aims at
Construction of 5 bridges in Kashmir Region under Engineering, Procurement and
Construction (EPC) mode contract as listed in Table 1.1 below. These bridge subprojects
were selected based on the flood damages incurred during September 2014 floods and
history of submergence and findings of environment and social screening exercise.

One of the bridge subpr oj ec 8Bx30 nietBreSteel girussed n d
Girder Bridge on Bringi Nallah at Sadoora-Asajipora Kamad Road in District Anantnag,
J&K is awarded to M/s Khanday Infrastructures Pvt. Ltd. One of the key requirement of the
bridge project is to conduct Environmental Impact Assessment (EIA) study and
preparation of the report as per the World Bank guidelines. The M/s Khanday
Infrastructures Pvt. Ltd. has entered into a contract agreement on 25" June 2020 with Mr
Akhter R. Bhat as an Independent Environmental Consultant for conducting of EIA study
and preparation of its report.

Table 1.1: List of the Bridge Projects (EPC Mode) under Component-2 of JTFRP in
Jammu & Kashmir

S. Project Type  Subprojects Span/ District
No. Length (in
meters)

Design and Construction of:

Kashmir Region

1. 1x110m span 2 lane through type 1X110=110 Ganderbal, J&K

EPC Mode steel arch bridge on Sindh nallah at

Wayil in District Ganderbal, J&K

2. EPC Mode 1x25 meter span plate girder bridge on = 1x25=25 Baramulla, J&K
Raine nallah at Kaliban in District
Baramulla

3. EPC Mode 1x45 meter span trussed Girder Bridge = 1x45= 45 Shopian, J&K
on Rambiara Nallah at Village Wachi
in District Shopian

4. EPC Mode 3x30 m. steel trussed girder bridge on 3x30=90 Anantnag, J&K
Bringi Nallah at Sadora-Asajipora
Kamad Road in District Anantnag.

5. EPC Mode 2 Lane bridge on Vishav Nallah at 400 Kulgam, J&K
Chamgund in District Kulgam

1.2. Description of the Project

Anantnag district is southernmost district of Kashmir valley separated from the
Jammu Province by the mighty Pir- Panjal Range & connects both the regions by the
famous Jawahar Tunnel. The district with its headquarters at Anantnag forms the
southern part of Kashmir valley and is located between 33°17'20" and 34°15'30"
North latitude and between 74°30'15" and 74°35'00" East longitude. It is bounded by
two districts of Kashmir division, one district of Leh (Ladakh Division) and three
districts of Jammu division. The district is bounded by Poonch district in the west,
Srinagar district in the North & Kargil district in the North East and Doda district in the
East, by Pulwama district in the North West and Rajouri & Udhampur districts in the
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South & South East. The District Anantnag is situated at a distance of 55 km of the south-
east of Srinagar. Its entire southern sector and major parts of the eastern region is strewn
with thick forests and mountains. The district has the largest number of health resorts in
the whole state. Of them particular mention may be made of Verinag, Kukernag, Achabal
and Pahalgam. Anantnag being the district headquarters comprises of 12 tehsils. This
district has been divided in 16 Community Development Blocks.

Sadoora Village is Dooru Sub Distr i ckamas
Block across Bringi Nallah of Anantnag District, Jammu & Kashmir. It is located 6.7
km towards North from District head quarters Anantnag and 66.3 km from the capital
city of Srinagar. Total geographical area of Sadoora village is 3.37 km? and it is the
8th biggest village by area in the sub district. Population of the village is 5482 and
Population density is 1627 persons per km?. Sadoora is surrounded by Sechan
village towards East, Forah village towards North, Napoora Village towards west,
Fatehpora village towards South, kamad village towards NE, and Vessu towards SW.
Kulgam and Shopian are the nearby districts to Sadoora village. Most of the people
of Sadoora are Associated with Walnut Business, Agriculture production is very low.
Sadoora has one Railway Station which connects Sadoora with Srinagar, Anantnag,
and Banihal. The village was connected with main district with a 6x20 ft span
submersible causeway, which was washed away due to devastating flood of
September 2014. During episodes of torrential rains, the villages get disconnected
with other habitations and people of the area especially students, patients face a lot
of difficulties in absence of connectivity over said Nallah during the rainy season.
Now, to redress the demand of the public, it was proposed to construct 3x30 meter
Truss Girder Bridge on Bringi Nallah.

The poposed bridge at Sadoora is a major/vital connecting link between Sadoora,
Kamand, Vessu, Lallan, Ganoora, Ugjan, and Asajipora besides connecting district
headquarter Anantnag. The proposed bridge is to be constructed on Sadoora-
Asajipora Kamad Road connecting vast area to NH 44. The bridge will also serve
indirectly to thousands of other souls of the other adjoining areas as it links these
areas with National Highway and district head-quarter.

1.3. Scope for Conducting the EIA study

Environmental impact assessment study of the bridge project to identify and evaluate
impacts on the environment due to the various stage of 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
approach road 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
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for environmental management and evaluation of potential environmental impacts
due to the proposed construction of 3x30 meter span bridge on Bringi Nallah in
Kashmir region of J&K.

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

1 collect any additional data relevant to the study area,;

1 undertake environmental monitoring to establish the baseline environmental
status of the study area,;

9 assess the impacts on environmental attributes due to the construction and
operation on of the proposed bridge work at Sadoora;

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

9 identify critical environmental attributes required to be monitored after the
implementation of the proposed subproject

1.4. Need and Benefits of The Proposed Bridge

The Sadoora bridge project is located in Kamad block of district Anantnag. The
Sadoora village and Asajipora/ Kamad villages alongwith the adjoining habitations
were connected with the main district with a causeway which was disloaged and
washed awayd during 2014 floods. A temporary bailey type bridge (single lane) was
constructed after 2014 floods which was also damaged during the the subsequent
flash floods and was repaired in 2018.

fiThe road to several villages in south Kashmir remained cut off for the number of times
after a vital temporay Sadoora bridge over Nallah Bringi suffered extensive damage.
Despite spending lakhs on its restoration and construction of diversion after the main
bridge was washed away during 2014 floods, thousands of inhabitants living on the either
side are forced to take a longer route as the authorities have failed to reconstruct this
bridge. The bridge provided connectivity to dozens of villages in the main town Anantnag.
The main concrete bridge (causeway type) was washed away during 2014 floods.
Afterwards, it was the locals who out of their own money constructed the diversion. The
route passing over this bridge through Sadoora, Fatehpora and Larkipora is considered
the second highway as commuters coming from Qazigund, Vessu and several other
adjacent villages intending to enter the main town Anantnag use it as a bypass to avoid
traffic through Khanabal route. In 2014, the high discharge waters of Bringi nallah
washed away the many temporary makeshift bridges and diversions. The worst affected
are the employees,st udent s and businessmen of these are:
remove our clothes and cross the river to save time. The route is vital for locals living in
Sadoora and Kamad, the villages on both sides of Bringi, as a railway station is located in
Sadoora and people from dozens of villages in the region prefer this route to reach
Anantnag main town. In April 2017, the authorities constructed a small iron bailey type
bridge in the middle of the river while the rest of the approach road from either side of the

NG AOES 2y 4a{ | R2 2 NiblishelihDRiy Rising KasHng RewspapatédOctober 04 2018
and 29 Dec 2017
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bank was filled with boulders. The intense rainfall during June 2018 that wreaked the

havoc across several areas of south Kashmir region washed away the approach roads of

this temporary bridge, |l eaving it spengrhoeeys agali
on this bridge every year rather than making a proper bridge once and for alla

During rainy season, the village gets disconnected with other habitations and people
of the area especially elderly, students, patients face lot of difficulties due to the lack
of proper connectivity over Bringi Nallah during episodes of precipitation. To redress
the demand of the public, it was proposed to construct 3x30 meter span Steel
Trussed Girder Bridge with deck over Bringi Nallah including the construction of
Approaches and Nallah training works.

1.5. The need for the Environmental Assessment

The EIA for the subproject 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
(EMP) 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 fConstruction of 3x30 meter bridge on Bringi Nallah at
Sadoora-Asajipora Kamad Road (Kashmir Region) under Jhelum and Tawi Flood
Recovery Project (JTFRP) and integration of the same into 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
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 Impact Assessment (EIA)

The EIA for this bridge project 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

5|Page
Environmental Impact Assessment (EIA) Report- Design & Construction of 3x30 mtr. Steel

Trussed Girder Bridge on Bringi Nallah at Sadoora-Asajipora Kamad Road in District Anantnag,
Jammu & Kashmir




Jhelum Tawi Flood Recovery Project (JTFRP)

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 guiding document providing
environmental planning and design criteria for the current subprojects, 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.

1.9. Study Approach

To accomplish the above objectives, an assessment study was made 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 EIA 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 bridge works.

d) Baseline Environmental Conditions
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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.

f) Environment Management Plan

The major components of the environment management plan comprised
preparation of mitigation plans 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

1.9. Structure of Environmental Assessment (EIA) Report

The structure of the EIA report has been categorized in the following Chapters:
Executive Summary

Introduction

Approach & Methodology.

Project Description

Policy, Legal and Administrative Framework
Environmental Baseline Data

Potential Environmental Impacts

Analysis of Alternatives

Public Consultation and Disclosure
Environmental Management Plan (EMP)

Annexures

CoNor®WNE
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2. APPROACH & METHODOLOGY

2.1. Reconnaissance Survey

The reconnaissance survey was conducted on 12 September 2018, March 2019 and
principal investigation/ assessment was conducted in 26 June 2020 in the project
domain area of Sadoora village of District Anantnag. The site visits and the initial
assessment have become the key elements of the schedule of preparation as a part of
the screening report. In addition to field investigations and observations, consultations/
field visits were held jointly with the stakeholders and project proponents and available
environmental documentation was assembled for review.

2.2.  Project Impact and Project Influence Area

To conduct an environmental assessment study ofthe pr oposed fAConstruct.
meter span bridge at Sadoora in Anantnag district in J&K, it is imperative to define

the area for environm ental impacts/ project influence area are being considered. The

project will support infrastructure and the proposed construction of the Sadoora Bridge

which is confined within the existing alignment of the approach roads which connects

with the existing roads.

The project impact area has been considered as Right of Way (ROW) of the project
corridor and project influence area has been measured as 500 meters from the centre
line of the bridge on both sides.

2.3. Screening Methodology

The screening exercise was done through reconnaissance survey. Public consultation
meetings were arranged with the local community and conducted in Sadoora area near
the proposed bridge site with locals, officials and community. Field survey and data
collection were carried out as per the screening checklist provided in ESMF of the
project. The information has been gathered through primary as well as secondary
sources, with the support of Contractor/PMU/PIU team members. The objective behind
the environmental screening was to delineate affected environmental features and issue
like soil erosion, slope stability/ embankment measures, scheduled trees protection,
sensitive receptors- schools/ religious places and residential area, human settlements,
water, natural resources etc. in the project area, 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
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gualitative environmental data together with local subproject specific consultations. This
will be the basis for further investigations for future studies. Information collection,
literature survey and analysis of data published and other recorded data e.g. on flora and
fauna, climate, pollution along with socio-economic, demographic, land-use pattern, land
ownership details etc. of the subprojects 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 Specialist who is
responsible for the documentation of the environmental investigations and issues, to
evaluate the existing environmental 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 environmental 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

For the construction of Sadoora Bridge, many activities have been undertaken 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 bridge project during environmental
screening/ assessment study: °

1 Geo reference maps.

Socio-economic data from the Planning Department and Census records.
Geological data from the Geological Survey of India.

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

District Profile from District Statistics Department.

Forestry and Wildlife Data from the Forest Department.

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

=4 =4 =4 4 -4 =4

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) oft he pr oposed #fAConstr
3x30 meter span bridge on Bringi Nallah at Sadoora-Asajipora Kamad Road in district

Anantnag will be carried during pre-construction stage (that is before the execution of

works) to generate the latest baseline data so that it can be correlated for the

comparative analysis with the monitoring data during the construction/ operation stages

of the project.
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2.7. Assessment of Alternatives

Analysis of alternatives is an analytical comparison of the operational effectiveness, costs
and environmental risks of proposed development options. This helps to analyze the
options critically with its impacts on all physical, social and biological environments. The
0 nartion o p t iisoto ke 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. The sadoora village was connected
with main district with 6x20 ft span submersible cause way, which was washed away
due to devastating flood of September 2014. A single lane temporary bailey bridge was
constructed for the traffic/ construction vehicles movement. To redress the demand of
the public it was proposed to construct a double lane 3x30 mts span steel girder
bridge over nallah. The proposed bridge is a major/vital connecting link between
Sadoora, Kamand , Vessu, Lallan, Ganoora, Ugjan and Asajipora besides connecting
district headquarter Anantnag. The proposed bridge is to be constructed on Sadoora,
Kamand Road connecting vast area to NH 44.The bridge will also serve indirectly to
thousands of other souls of the other adjoining areas as it links these areas with
National Highway and district head-quarter.

Since the village was disconnected with other habitations and people of the area
especially students, patients, woman and elderly face lot of difficulties during rainy
season as Bringi Nallah/ stream have high discharge with turbulent flow. Based on
this assessment the present option of construction of new bridge having a span of 3x30
meter on Bringi Nallah at Sadoora-Asajipora Kamad Road is the best applicable solution
and socio-economically viable option. Moreover, the proposed construction of a bridge
does not involve any land acquisition/ displacement/ rehabilitation.

2.8. Stakeholder consultation and participation

Stakeholderd ssiew and perception were assessed through informal and formal public
consultation meetings. The different stakeholderd wiz. 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. Consultation has 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 projec t 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
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appropriate mitigation, management and monitoring plan, depending on its importance
and practicality.

EIA Report for the construction of 3x30 meter Steel Trussed Girder Bridge on Bringi
Nallah Sadoora-Asajipora Kamad Road in District Anantnag and its executive summary
shall be disclosed at JTFRP/PIU website as per provisions of World Bank disclosure
policies.
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3. PROJECT DESCRIPTION

3.1. Project Area

District Anantnag is situated in the southern region of the Jammu and Kashmir. Anantnag
city is the administrative headquarters of the district. . The district lies in the geographical
coordinatesof 74°-3 0060 +®5& 5East | o306 ubles 6aaNdo r3t3h | at i t u«
altitude of 5,300 feet (16,00mts) above mean sea level, at a distance of 33 miles (53kms)
from main city Srinagar. It comprises an area of 2917 km? which includes 1882 km? of
forest area. According to 2011 census it is the third most populous district of state with
population of 1,078,692. The district has a population density of 375 inhabitants per sq km.
It comprises of 394 villages (Revenue Villages). The district has a feature of possessing
the largest number of health resorts in the whole UT, of them particular mention may be
made of Verinag, Kokernag, Achabal, Daksum and world famous health resort of
Pahalgam. Anantnag being the district headquarters comprises of 12 tehsils (2011
census). This district has been divided into 16 Community Development Blocks.

The project area is located in Sadoora village in Kamad Block in Anantnag District of
Jammu & Kashmir It is located 6.7 km towards North from District head quarters
Anantnag and 66.3 km from the capital city of Srinagar. Sadoora is surrounded by
Sechan village towards East, Forah village towards North, Napoora Village towards
west, Fatehpora village towards South, kamad village towards NE, and Vessu
towards SW. Kulgam and Shopian are the nearby districts to Sadoora village. Most of
the people of Sadoora are Associated with Walnut Business, Agriculture production is
very low. Sadoora has one Railway Station which connects Sadoora with Srinagar,
Anantnag, and Banihal. The village was connected with the main district with a
temporary bridge, which got washed away with flash floods in 2014. During high
precipitation in the rainy season, the village gets disconnected with other habitations
and people of the area especially students, patients face a lot of difficulties in
absence of connectivity over said Nallah. To address the demand of the public, it was
proposed to construct 3x30 meter span Steel Trussed Girder Bridge with deck over
Bringi Nallah including the construction of approaches and nallah training works.

Keeping in view the importance of road connecting with district headquarter, it is
proposed to construct Double Lane bridge in open trench foundation with RCC wall
type abutments, Truss girder with RCC deck and Wire Gabion type protection works.

The bridge is a major/vital connecting link between various villages and District
headquarter Anantnag. The proposed bridge is to be constructed at Sadoora-
Asajipora Kamad Road, connecting villages to district headquarter. The bridge will
also serve indirectly to thousands of other people of the adjoining areas as it links
these areas with their orchid gardens and fields etc.

3.2. Project Location and Outline

The project is located in Sadoora village across Bringi Nallah of District Anantnag.
The project lies between the Latitudes of 33°6°77.520N and Longitude of
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75°14°53.44¢E. The total length of the Steel Trussed Girder bridge is 93.60 meter.
The width of the Sadoora bridge is 7.5 meter, comprising of 7.50 meter carriageway
width and 1.50 meter footpath (both sides). The total length of approach road from
Sadoora side is 65 meter and towards Kamad side is 50 meter with a formation width
of 7.225 meter.

The proposed bridge having a total length 93.60 meter on Bringi nallah in District
Anantnag of J&K. The bridge has the span configuration of 3x30 meters with open web
girder superstructure laden with RCC composite deck slab. The bridge has a clear
carriageway of 7.50 meters and a provision of 1.50 meters wide footpath on both side of
the bridge along with the provision to accommodate utilities especially PHE Pipes. The
bridge has all the three spans of the same configuration having of 30 meters c/c Span.
The end spans are resting on one side on RCC wall type abutment and on other side on
RCC Wall type piers. The inner span is resting on both ends on RCC wall type piers
having circular ends. The lattice girder has the arrangement of warren with verticals having
6 meters height from centre of top chord to centre of bottom chord. Both RCC Wall type
Abutment as well Wall type Piers are resting on open foundations. The load transfer from
superstructure to substructure has been ensured through Pot/PTFE of designed load
capacity.

Following components of Substructure and foundation are designed

a) Design of Foundation for Abutment and Pier
b) Design of Abutment & Pier Shaft

c) Design of Abutment Cap & Pier Cap

d) Design of Dirt Wall

e) Design of Return Wall

f) Design of Bearing Pedestal

g) Design of Seismic Stopper

Codes and Specifications

a) IRC: 5-2015: Standard Specifications and Code of Practice for Road Bridges, Section
I'i General Features of Design (Eighth Revision)

b) IRC: SP: 13-2004: Guidelines for the Design of Small Bridges and Culverts (First
Revision)

Cc) MORT&H: Pocketbook for Bridge Engineers

d) IRC: 6-2017: Standard Specifications and Code of Practice for Road Bridges, Section-
Il Loads and Load Combinations (Seventh Revision)

e) IRC: 22-2015: Standard Specifications and Code of Practice for Road Bridges,
Section VI'i Composite Construction (Limit States Design) (Third Revision)

f) IRC: SP:120-2018: Explanatory Handbook to IRC: 22-2015 Standard Specifications
and Code of Practice for Road Bridges, Section VI-Composite Construction

g) IRC: 24-2010: Standard Specifications and Code of Practice for Road Bridges, Steel
Road Bridges (Limit State Method) Third Revision)

h) IRC: 78-2014: Standard Specifications and Code of Practice for Road Bridges,
Section VII- Foundations and Substructures (Revised Edition)

i) IRC: 112-2019: Code of Practice for Concrete Road Bridges

J) IRC: SP-105-2015: Explanatory Handbook to IRC:112-2011: Code Practice for
Concrete Roads Bridges
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k) IRC: SP: 114-2018: Guidelines for Seismic Design
[) Snow Load (221 of IRC-66 2017)

3.3. Salient Features of the Sadoora Bridge, Anantnag

Table 3.1: Tehnial summary/details of the bridge project

S. No. Iltem

01. Span arrangement

02. No. of Spans

03. Type of Bridge

04. Substructure

05. Superstructure

06. Carriageway

07. Footpaths

08. Bearings

9. Nallah

10. Flood Discharge

11. Silt Factor

12. Scour Depth

13. Founding Level

14. Bearing Capacity for
Foundation Design

15. Approaches

16. Nallah training Works

Annotations: U/S Upstream; DS: Downstream

Description

3x30 meter c/c of bearings with an overall length of
93.60 meters end to end.

Three Spans
High-Level Motorable Minor Bridge

RCC Wall Abutments with open foundations
RCC Wall type Piers with open foundations

Steel Trussed Girder with RCC Deck Slab compositely
constructed

Double lane CW of 7.50 mts width

1.50-meter Footpath on either side of CW.
POT/PTFE Bearings as per Design Load capacity
Bringi nallah/ stream (tributary of the River Jhelum)

Max. discharge Calculated from A-V Method
=517.04 Cumecs

Adopted value of 2.00 from geotech report

- 4.83 mts from HFL for Abutments --
- 7.61 mts from HFL for piers

- 5.40 mts below bed level for Abutments

- 7.00 mts below bed level for piers

Gross SBC of 40.0 T/ Sgm as per geotech report

- A total of 120 meter approaches on both to be
constructed with RCC approach wall in the grade
of around 5%.

- Pavement works in approaches as per NIT

Wire Gabion nallah protection works in several tiers
both on U/S for 150 mts & D/S for 60 mts of the bridge
as per NIT.
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Figure 3.1: General Arrangement Drawing (GAD) of the Proposed Construction 3x30 meter Steel Trussed Girder Bridge over
Bringi Nallah at Sadoora in District Anantnag
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3.4. Technical Description of the Sadoora Bridge, Anantnag

3.4.1. Table 3.2: Basic Designh Data of the Proposed Bridge

S Levels

No.

1 Formation Level FRL 1689.500 m

2 Bearing Level BRL 1687.600 m

3 Abutment Cap Top Level CTL 1687.300 m

4 Foundation Top Level FTL 1680.000 m

5 Foundation Bottom Level FBL 1678.500 m

6 Ground Level BL 1684.250 m

7 HFL HFL 1686.310 m

8 Scour Level SCL 1681.380 m
Lengths

1 Length (c/c of exp gap) 25.600 m

2 Distance petween exp. gap and 0.600 m
¢/l of bearing on abut side

3 Span (c/c of bearings 25.000 m

4 Overall width of deck end to end 7.250 m

5 Carriageway width 4.250 m
Soil Parameters

1 Grade of concrete 25 Mpa

2 Unit weight of concrete Ycon 2.5t/m?3

3 Unit weight of dry soil Ydry soil 1.8 t/m?

4 Unit weight of submerged soil Ywet soil 1.0 t/m3

5 Allowable base pressure (Gross), 26.00 t/m?
Normal

6 Allowable base pressure (Gross), 3
Seismic 32.50 t/m
Backfill Materials

1 Coulombs (fico) ? C

2 The angle of Repose of Soil, ¢ (in & 350
degrees)

3 Cohesion, C (in t/m2) C 0.0

4 The angle of Wall friction (2/3¢) u 22.5

5 Bulk Density of Soil (dry), ob (in t/m3) Jp 15

6 Bulk Density of Soil (Submerged), oub 5 1.0
(int/m3) sub '

7 The batter of awa | | with v 0 90
degrees)

8 Inclination of Backfill with horizontal, 0
(in degrees) ,

9 Equiv. Ht. of backfill earth for live load h 1.2

eb .

surcharge (m)

10 Coefficient of Friction at the base

> 0.50
between rock & concrete
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3.4.2. Hydrological Data of Bringi Nallah at Sadoora

Table 3.3: ’Flood Discharge from X-sectional Area and observed Velocity for
Sadoora Bridge

Chainage | Distance HFL BedLevel | (HFL-BL) Area Diff. in BL Pg'ier::::er
X (m) ! (BL) m m*2 Y(m) | VXA2+YA2
0 1627.81 ‘ 14 0.00 0 0.00
8.02 1627.81 2.34 15.00 0.94 8.07
36 1627.81 1.78 7.42 -0.56 364
2.16 1627.81 269 483 -0.91 2.34
3.49 1627.81 3.05 10.02 -0.36 3.51
14.24 1627.81 258 40.09 047 14.25
7.99 1627.81 2.58 20.61 0 7.99
13.02 1627.81 3.13 37.17 -0.55 13.03
1.47 1627.81 264 424 0.49 1.55
55 1627.81 23 13.58 0.34 5.51
14.43 1627.81 1.61 28.21 0.69 14.45
9.14 1627.81 143 13.89 0.18 9.14
8.31 1627.81 14 11.76 0.03 8.31
A= 206.82 P= 91.80
Mean Velocity = 2.50 m/s
Discharge of the nallah 517.04 Cumecs OR 18259.21 Cusecs
ZNote: Levels are as per actuasection for nallah along proposed Bridge site
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3.4.3. Scour Depth Calculations for Sadoora Bridge Abutment

Table 3.4: Scour depth details of the Sadoora Bridge

1 Maximum Discharge (cumec) 517.043
Increase by 30% as per IRC 78-2000 672.16
2 Maximum Velocity (m/sec) 2.50
3 HFL (m) 1627.810
4 *Average size of pebbles = db (mm) 2.00
5 *Silt Factor = Ksf = 1.76 x ( db )*0.5 2.49
6 Clear waterway - Clear distance between piers/abuts 89.100
(m)
7 Assuming the flow is concentrated in active channels 7.544
onl
Dis){:harge per unit width = Db (cumec/m)
8 Scour Depth = 1.34 x { (Db ~ 2) ~(1/3) } / { (Ksf) ~ (1/3) }  3.803
(m)
(Para 9.3.2 of IRC:SP:13-2004
9 According to IRC: 78-2000, CL:703.3 and IRC: SP: 13-
2004, CL: 10.1 the maximum depth of scouring Dsm
below HFL for the design of abutment having individual
foundation without any floor protection may be
considered for:
1. Flood without seismic combination :(Dsm= 1.27 dsm)
2. Flood with the seismic combination: for considering
load combination of flood and seismic loads, Dsm= 0.9
times Dsm calculated at above at 1.
10 Maximum Scour Depth for Case 1 (Flood without 4.830
seismic combination) (m)
Maximum Scour Depth for Case 2 (Flood with seismic 4.347
combination) (m)
11 Maximum Scour Level (m) 1622.98
12 Maximum Founding Level (m) 1620.98

(Min. 2 meters below Max. Scour as per IRC-78-2000)

As per soil report
*As per soil report (Restricted)
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Figure 3.2: Dawing showing Approaches and Nallah Protection Works.
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Works on both sides (Upstream- 230m and Downstream- 60m)
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Average max. height of approach filling to be retained = (4.40 +4.0)/2 = 4.2 mts

Depth below GL = 1.5 mts Total ht. of wall for design = 4.2+1.5 = 5.70 mts
* All dimensions are in m unless specified -+ -+
0
N A | |
I“‘—::'ls W 1 + Z
W3
oo
510
Earth Side Non-Earth Side 25 1
-
} f
o ) W Nl
\IAI 5
A
Properties
Unit wt. of soil(ye), considering 1t to be saturated - 18.00 KN/'m’
Angle of intemnal friction of soil(®d) = 35.00 degree
Unit wt. of concrete = 25.00 KN/m’
Safe Bearing Capacity of soil(SBC) = 180.00 KN/m*
Unit wt. of water,yw = 10.00 KN/m'
Coefficient of friction,m = 0.70
Factor of safety against overtumning = 2.00
Factor of safety against Sliding(For earthquake case) = 1.25
Factor of safety agamst Shding(For non earthquake case) = 1.50
Loads
Weights
Load Value(KN)
Wi 165.24
W2 19.13
W3 38.25
W5 48.00
TOTAL 270.62

Earth pressure(Static & Dvnamic)

(Ref. Clause 8.1 of IS:1893-Part 3 2016)

= Horizontal Seimic Coefficient.

= Vertical seismic coefficient equal to ay,/2

Angle of internal friction of soil

= tan" [(ag)/(1£a,)]

= Angle which earth face of the wall makes with the vertical

8 ¥ 9 8 E
I

Figure 3.4: Design details of the Retaining Walls
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3.4.4. Geo-technical Assessment of design parameters
Subsurface Conditions
Based on the boring information, the generalized subsurface conditions at the site are as follows:

Stratum 1: Alluvium 7 River Blown Deposits (Gravels, Pebbles, Cobbles and boulders): This
stratum is of grey, generally rounded to sub-rounded, gravels, pebbles, cobbles and occasional
boulders (size varying 80mm to 150mm and occasionally more than that) mixed with gravel and
sand. This layer is encountered in both boreholes and extending down to a significant depth of
exploration from existing grade level. The standard penetration Resistance (N) values of this layer
are always greater than 50, indicating coarse and dense nature of stratum.

Stratum 2: Silty sand/ sandy Silt/ Silty clay/clayey silt/ SM/ML/CI/CL: This stratum is of grey
color. These layers are encountered in all boreholes with with N value greater than 50
showing Dense nature of stratum.

Table 3.5: Borehole details of the Sadoora bridge site.

BH No. Thickness (m) Strata Description Core RQD (%)
Recovery
(%)
0.00-16.50 Alluvium (Gravels, Pebbles, 9.3-34.0 0.0-10
Cobbles or Boulders) in the matrix
BH-1 of sand and silt
16.50-20.00 Stratification of mixed - -
Gravels,Sand, Silt and clay
0.00-18.00 Alluvium (Gravels, Pebbles, 10.6-36.0 -

Cobbles or Boulders) in the matrix
of sand and silt
18.00-20.0 Strata of Hard silty clay - -
Stratification of mixed Sand, Silt
and clay with few gravels

BH-2

3.44.1. Proposed Design Soil / Rock Parameters

Based upon the investigations carried out including field tests and our engineering judgments,
following proposed design parameters may be used for foundation design of Bridge founded.

Design Soil / Rock Parameters For Construction Of Bridge

Based on field bore log data, it reveals that the project site is completely Bouldery deposits
(Residual soils), This is a mixture of rounded to sub-rounded gravels, pebbles, cobbles and
boulders, followed by dense/ very hard alternating stratum of sand silt and clay. For analysis, it is
treated as Residual Soil.

Silt Factors / Scour Levels
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We presume that the scour is likely to occur for given site locations. Silt factor have been
calculated and mentioned in Annexure-I. Silt factor of 3-4 is recommended to be used for design
analysis. We have considered the maximum scour depth of 5m (given by client) for proposed
structures for determination of SBC for open Foundation.

3.4.5. Foundation Support

Considering the nature of the soil, scour depth, type of proposed structures, expected loads Open
foundation is recommended. Since the sub-soils are likely to experience Score, Hence open
foundation should be taken deep enough beyond the zone of scouring level ( as per codal
provisions). If however Scour level is expected to be more than considered level or Expected loads
are heavy than Foundation should be selected accordingly either in the form of Well or Pile
Foundation.

3.45.1. Open Foundations (Bearing Capacity for open Foundations)

Bearing capacity for shallow foundations in soil has been analyzed in accordance with IS: 6403-

1981, whichisbased on, modi fied Terzaghi 6s cl assical a
parameters for various strata up to a significant influence zone of 1.5 B (B = width of the
foundation) below the foundation level is used in the analysis. Strata of Influence zone below
unexplored depth has been considered the same as obtained at termination. Considering the
fluctuation of ground water, it is assumed that water table will be at existing ground level and
accordingly the water table correction is applied. A factor of safety of 2.5 is selected based on

clause of IRC 78-2000 to estimate the net safe bearing capacity from ultimate net bearing capacity.

The Bearing capacity has been calculated neglecting the effect of overburden upto maximum

scour level (given by client) and zone of liquefaction.

3.4.5.2. Settlement for Open Foundations

The magnitude of settlement, when foundation loads are applied, depends upon the
compressibility of the underlying strata and rigidity of the substructure. In a cohesive deposition,

the post-construction settlement is caused by dissipation of pore pressures and hence is time-
dependent so that consolidation settlement is computed for such soils as per IS: 8009 (Part-1 and

I), the depth correction factor is applied as per IS: 8009 (Part-1). The immediate settlements are
estimated using the elastic theory considering the effect of a rigid stratum underlying the
foundation soils (Reference : AFoundation Analysis and Desi gnd
Influence zone below unexplored depth have been considered following the same as encountered

at termination

3.4.5.3. Design of Abutment /Pier Shaft

Abutment shaft is designed as rectangular column subjected to axial load and biaxial bending. ULS
and SLS strengths of abutment section is checked also . Basic combination is used for checking
ULS strength. Rare combination is used for checking stress. Quasi-permanent combination is used
for checking crack width.
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3.4.5.4. Design of Abutment/Pier Cap

The Abutment cap is reinforced with a total minimum of 1% steel distributed equally at both faces
and in both directions. Cantilever/corbel action has been considered for design of pier cap.
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Figure 3.4: Description of Abutment

Table 3.6: Details of the Bearing Capacity at Sadoora Bridge site.

Borehole Depth of Depth of Size of Diameter Net safe Net Pressure Recommended
No foundatio foundation Foundati of well bearing intensity at Net Allowable
n below on (m) pressure foundation level Bearing
below scour level (m) in shear  as per settlement  capacity (t/m?)
Ground (M) (t/m?) criterion
level (50mm
(M) Settlement)
(t/m?)
Al 15 10 85 6 101.17 75 70
A2 15 10 85 6 116.98 80 75
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3.4.6. Geotechnical Assessment-Recommendations

a. The site shows strata of Gravels, Pebbles, cobbles and boulders with sand followed by
Stratification of Individual layers of sand, silt or clay or embedded into each other.

b. Itisseenthatthesub-soi | s are very dense in condition w
ground level. The sub-soils are also likely to experience Scour. Hence open foundation
should be taken deep enough beyond the scour level as per codal provisions.

c. Scour of 5m has been considered into design analysis as given by client. Since the strata
shows very dense nature so the Liquefaction will generally not take place in such conditions.

d. If the Scour level considered for design analysis varies from actual one than Deep
foundation is preferential and recommended in such case.

e. The Foundation shall be located on horizontal base and for the foundation adjacent to each
other, the pressure coming from the foundation laid on the higher level should be duly
considered for the foundation laid on lower level due to dispersion of the pressure from the
foundation at higher level. Plate load test can be done for such strata to confirm the
maximum allowable bearing capacity for open foundation..

f. In such soils IS 10042-1981 is followed for determining the More reliable results as the
samples obtained are generally disturbed, so this code emphasizes on the field test to be
conducted for determining actual reliable results.
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4. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

This chapter presents the national and local environmental legislation and regulations; and the

World Bank policies, which applies to the proposed project

entitl ed

as

Steel Trussed Girder Bridge on Bringi Nallah at Sadoora-Asajipora Kamad Road in District
Anantnaga The various principles are applicable and regulatory clearances required for the bridge
project are also been incorporated in this section.

4.1. Legal Framework

The Government of India has laid out various policy guidelines, acts and regulations of 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 the local level
in the present context to the proposed bridge project at Sadoora in District Anantnag.

4.2.

The key environmental and other regulations relevant to t h e

Applicable National and Local Regulations

proposed ofi&s80nstr u

meter Steel Trussed Girder Bridge on Bringi Nallah at Sadoora in District Anantnag in Kashmir
region is presented in Table 4.1

Table 4.1: Environmental Regulations Relevant to Construction of 3x30 meter Steel
Trussed Girder Bridge at Sadoora, Anantnag is presented under;

S. Environmental
No. and Other
Regulations

1. EIA Notification,
14th Sept 2006 and
subsequent
amendments

Relevance to the Proposed
Bridge Project

The proposed Sadoora bridge
is not covered in the ambit of
the EIA Notification 2006 as
this is not covered under
Category of the natification.
As a result, the
categorization, and the
subsequent environmental
assessment and clearance
requirements, either from the
state or the Government is
not triggered.

Regulatory
Clearances
Required, if any

The Sadoora bridge
is not covered
under the preview
of EIA Notification

2006 and
subsequent
amendments.
However, for the
opening of new

borrow areas and
stone quarry, prior
environmental

clearance will be
required from
SEIAA/DEIAA,
which is to be
obtained by the
contractor.

Authority

MoEF & CC,
Gol and
SEIAA/DEIAA,
GoJ&K
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Jammu and Kashmir
Forest (Conservation)
Act, 1997

Jammu and Kashmir
Wildlife (Protection)

Act, 1978 as
amended, J&K
Wildlife (Protection)
Act 1978, as
amended provide for
protection &
management of

Protected Areas
Air (Prevention
and Control of
Pollution) Act,
1981

Water
Prevention and
Control of
Pollution)

Act, 1974

Noise Pollution
(Regulation and
Control
Act),2000

This Act is NOT applicable as
the proposed construction of
the proposed bridge at Sadoora
Anantnag does not require
diversion of forest land.

This act is NOT applicable as
the proposed construction of
the bridge at Sadoora Anantnag
is 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 construction
of the bridge at Sadoora
Anantnag

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 of bridge at
Sadoora Anantnag 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
construction of the bridge at
Sadoora Anantnag regulate

NONE
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
construction of the
bridge at Sadoora
Anantnag in

Principal Chief
Conservator of
Forests, J&K
Forest
Department,
Government
of J&K

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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ambient noise levels

The standards for noise for
day & night have been
promulgated by the
MoEF&CC for various land
uses. This act will be
applicable to regulate noise
nuisance during the
construction phase

conformity with
permissible
standards

7. Construction & This rule shall apply to the Construction and Municipal
Demolition generation of wastes resulting Demolition Waste Corporation
Waste from the demolition of bridge Management Plan
Management and culvert structures and shall be prepared
Rules, 2016 scarifying of the surface of and implemented

the existing road and from by the contractor,
road construction activities. before the
This will be mitigated within the commencement of
ambit of this rule. works

8. Wetland (Conservation This rule prohibits a range of No wetland is State Wetland
and Management) activities in  wetlands like located near or Authority
Rules, 2017 settling up and expansion of within the project

industries, waste dumping, influence area. Not
effluent discharge. Applicable

8. Public Liability To protect damage to the public Project operations State Labour
and Insurance life and/or property as a result are to be insured by Department
Act of 1991 of negligence/accidents during the contractor to

the  construction of the cover damage

proposed bridge at Sadoora. to the public life
and/or property due
to accidents/
negligence  during
the construction of
the proposed bridge
at Sadoora.

10. Central Motor This act will be applicable for all Vehicular J&K Motor
Vehicle Act 1988 construction  equipment/plant emissions are to be  Vehicles
and Central Motor and machinery including regulated by project  Department
Vehicle vehicles deployed during proponent in
Rules 2019 construction of the proposed conformity with

bridge at Sadoora. permissible
levels/ emissions
PUC to be obtained
by the contractor.

11. Building and Other To ensure safety and welfare Safety and welfare Labour and
Construction measures for workers measures for Employment
Workers employed at construction sites.  workforce employed Department,
(Regulation of Compliance to provisions of at construction sites Govt. of J&K
Employment and health and safety measures are to be regulated
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Conditions of
Service) Act, 1996/
Jammu and Kashmir

for the construction workers
in conformity with BOCW rule
concerning safety and health

by the contractor in
conformity with the
Jammu and Kashmir

Building and Other in construction. These Building and Other

Construction Workers regulations to be complied Construction

(Regulation of with during the construction Workers (Regulation

Employment and of proposed bridge works. of Employment and

Condition of Services) Condition of

Rules, 2006 Services) Rules,
2006

12. Hazardous and Other  The rules will apply to Hazardous Waste J&KSPCB
Waste used oil generated from Authorisation  with
(Management, construction equipment/ CTE and CTO by
and machinery during construction the contractor.

Transboundary works. The rule includes

Movement) storage, handling,

Rules,2016 transportation procedures and
requirements for safe disposal
of hazardous wastes.

13. Solid Waste This rule applies to all Solid Waste Municipal
Management forms/types of solid waste Management Plan Corporation
Rules, 2016 generated at  construction shall be prepared

activities, campsite, plant sites, and implemented

etc.. by the contractor,
before the
commencement of
works

14  The Jammu and The act preserves specified No scheduled treeis J&K Forest
Kashmir Preservation frees and for cutting of such located at the bridge Department
of Specified Trees Act trees, permission will  be site or its

' required from Forest approaches.
1969 Department.

15 The Ancient Applicable only for chance For chance finds the ASI
Monuments and finds. provisions laid out in Archaeologic
Archaeological Sites the act wil be al Survey of
and Remains Act, India

1958, and the rules,

1959 guide for
carrying out
activities, including
conservation,

construction and

reuse in and around
the protected
monuments.

applicable.
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4.3.

World Bank Safeguard Policies

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 6Vgebsite on Safeguard Policies). The safeguard
policies of the World Bank relevant to the Construction of 3x30m span Bridge on Bringi Nallah at
Sadoora in District Anantnag are given in Table 4.2.

Table 4.2: Relevant and Applicability of WB Safeguard Policies for Construction of 3x30
meter Single Span Bridge at Sadoora in District Anantnag.

S. World Bank
No.

Safeguard
Policy

1. OP/BP 4.01
Environmental
Assessment

2. OP/BP 4.04

Natural Habitats

3. OP/BP
Forests

5. OP/BP 4.11
Physical
Cultural
Resources

4.36

Key Features

An overallall governing policy
intended to ensure Bank-
financed projects are
Environmentaly sound and
sustainable

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

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.

Policy Applicability to
Sub Project

All potential impacts due to the
construction of 3x30m bridge at
Sadoora Anantnag to be
assessed and necessary
mitigation measures are to be
incorporated accordingly.

The site for construction of
3x30m bridge at Sadoora
Anantnag is not located in any
forest area/ national park or wild
sanctuary.

The project site for construction
of 3x30m bridge at Sadoora
Anantnag is not located in any
forest area.

The proposed bridge site along
with the approaches at Sadoora
does not have any 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

Policy
Triggered
Or Not

Triggered

Not
Triggered

Not
Triggered

Triggered
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4.4, MoRTH & IRC Specifications

Section 111 Precautions for safeguarding the environment

Clause 201.2 Preservation of Property/Amenities during clearing and grubbing

Clause 301.3.2 Stripping and storing of topsoil for reuse during excavation for roadway and drains
Clause 304.3.6 Public safety near towns/villages where excavation is carried out

Clause 305.2.2.2 Locations of borrowing and relevant regulations

Clause 305.3.3 Stripping and storing of topsoil at borrow locations

Section 306 Soil erosion and sedimentation control

Clause 407.4.2 Provisions for turfing on median and islands

4.5.  Applicability of International Conventions

0
Ramsar Convention on Wetlands of International Importance, 1971 (Not Applicable for the
proposed Bridge project)

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.

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.

International Union for Conservation of Nature (IUCN) (Not Applicable for the proposed
Bridge Project)

The International Union for Conservation of Nature (IUCN) is a membership Union uniquely
composed of both government and civil society or
largest and most diverse environmental network. IUCN 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

Key Indian Road Congress (IRC) Code of Practices applicable for the project concerning the
environment are given in Table 4.3 below:
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Table 4.3: Indian Road Congress Code of Practices

ﬁo IRC Code Theme Year Purpose Applicability
1. Recommendations for Road IRC:34-2011 Construction in Yes
Construction in Areas Affected by waterlogged areas
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 -1988 Safety of pedestrians Yes
Facilities
4. Guidelines for Use of IRC:121-2017 Use of Construction Yes
Construction and  Demolition and Demolition Waste
Waste in Road Sector in Road Sector
5. Guidelines on Landscaping and IRC:SP:21-2009 Landscaping and Tree Yes
Tree Plantation Plantation along of the
road
9. Guidelines for Soil and Granular IRC:SP-89-2010 Soil and Granular Yes
Material Stabilization Using Material Stabilization
Cement Lime and Fly Ash Using Cement Lime
and Fly Ash
10.  Guidelines on Requirements for IRC:SP-93-2017 Requirements for Yes
Environmental Clearance for Environmental
Road Projects Clearance for Road
Projects
12.  Guidelines on Preparation and IRC:SP-108-2015 Preparation and Yes
Implementation of Environment Implementation of
Management Plan Environment
Management Plan
4.7. Environmental Standards

Various environmental standards like National Ambient Air Quality Standards, Ambient Noise
Standards, Drinking Water Standards applicable to the construction of 3x30m span Steel Trussed
Girder Bridge on Bringi Nallah at Sadoora in District Anantnag are reflected in Environmental

Monitoring section of this report.

Environmental standards applicable to this subproject are given below:

1 National Ambient Air Quality Standards, 2009

1 Ambient Noise Standards

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

1 Stack Gas Discharge Standards for Hot Mix Plant
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Table 4.4: National Ambient Air Quality Standards
Concentration in Ambient Air

Time Weighted Ecologically Sensiti
Pollutant : : : cologically Sensitive
Average Industrial, Residential, 5 oo (notified by Central
Rural and Other Areas
Government)
Sulphur Dioxide (SO). Annual* 50 20
ug/m 24 hours** 80 80
Nitrogen Dioxide (NO,), Annual* 40 30
ug/m 24 hours** 80 80
Particulate Matter (size less Annual* 60 60
than 10 um) or PMyo pg/m® 24 hours* 100 100
Particulate Matter (size less Annual* 40 40
than 2.5 um) or PM, 5 pug/m® 24 hours** 60 60
8 hours* 100 100
3
Ozone (Oz) pg/m 1 hour 180 180
Lead (Pb) Annual* 0.50 0.50
Hg/m 24 hours** 1.0 1.0
8 hours* 02 02
. 3
Carbon Monoxide (CO) mg/m L hour™ 04 04
Annual* 100 100
. 3
Ammonia (NH3z) pg/m 72 hours™ 400 400
Benzene (CgHg) pg/m? Annual* 5 5
Benzo(a)Pyrene (BaP)-
particulate phase only, Annual* 1 1
ng/m
Arsﬁg}ﬁq@s)’ Annual* 6 60
N|cnkgellré3N|), Annual* 20 20

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

** 24 hourly or 8 hourly or 1 hourly monitored values, as applicable, shall be complied with 98% of the time;
they may exceed the limits but not on two consecutive days of monitoring.

Source: National Ambient Air Quality Standards, Central Pollution Control Board Notification in the Gazette
of India, Extraordinary, New Delhi, 18th November 2009
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Table 4.5: National Ambient N oise Level Standards
Limits in dB (A) Leq.

Area Code Category of Area
Daytime Night time
A Industrial 75 70
B Commercial 65 55
C Residential 55 45
D Silence 50 40

Source: Central Pollution Control Board, New Delhi.

Note-1 Day time is reckoned in between 6 AM to 10 PM

Note-2 Night time is reckoned in between 10 PM to 6 AM

Note-3 Silence zone is defined as areas up to 100 meters around such as premises as hospitals,
educational institutions and courts. The silence zones are to be declared by the Competent Authority
Note-4 Mixed categories of areas should be declared as one of the four above mentioned categories, by
the Competent Authority and the corresponding standard shall apply.

Table 4.6: Surface Water Quality

S. No Parameters 1S:2296 Method Adopted
(Class C)
1 pH 6.5-8.5 pH meter
2 BOD (3 day, 27°C) 3.0 DO-Azide modification of Wrinkler's method
3 Temperature (°C) NS Thermometer
4 Dissolved oxygen o] Azide modification of Wrinkler's method
5 Color (Hazen) 300 Visual Comparison method
7 Chloride (CI) 600 Argentometric Titration
8 Total Dissolved Solids 1500 Gravimetric Analysis
9 Sulphates (SOy,) 400 Barium Chloride method
10 Oil and Grease 0.1 Partition -Gravimetric method
11 Nitrates 50 Chromotropic acid
12 Total Coliform (MPN/100 5000 Multiple Tube Fermentation Technique
ml)

NS: Not specified. All the values in mg/l if otherwise mentioned
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5. BASELINE ENVIRONMENTAL CONDITIONS

5.1. General

Anantnag district is known for the land of countless springs and is about 53 km towards the south
of Srinagar (the summer capital of the state of Jammu and Kashmir). This District is in southern
sector of Jhelum Valley. It is because of its rejuvenating climate, the inspiring majesty, its lofty
mountains, the melodious flow of sweet waters of its springs and streams, fertile soil, fragrant
flowers and delicious fruits that the district has come to be synonymous with greatness. It is one of
the major districts of the Kashmir Valley, situated to its south and south-western direction.
Geographically the district lies between 33° 20' to 34° 13' N Latitude and 74° 30' to 75° 35' E
Longitude. The area of the district is 2917 square kilometres, which constitutes about 1.31% of the
total area of Jammu & Kashmir state. It is the only district among all the 22 districts of the J&K that
shares its boundaries with as many as 8 districts. It has Ganderbal to its north, Doda to its south,
Kishtawar to its east whereas Kulgam lies to the west of the district. Furthermore, it also has Kargil
to its north-east and Ramban to its south-west, while Srinagar and Pulwama lie in its north-eastern
region. The administrative centre of the District is situated at Anantnag, which is 50 Km from
Srinagar. The Anantnag District as per census 2011 consists of 387 inhabited villages. The villages
have been grouped into 12 Tehsils. District Headquarters of Anantnag is well connected by road.
73.77% of the population lives in rural areas and 26.23 % in urban areas. As per Census 2011, the
literacy rate of the District is 64.32 % with male and female literacy rate of 72.66 % and 52.19 %
respectively.
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Figure 5.1: Map of District Anantnag ( Blue dot howing th poject location)

Agriculture is the main activity which comprises of the major field crops in the Anantnag are Paddy,
Maize, Millets, Pulses, Mustard, oilseeds, oats, and Wheat. Within a short span of time rice and
maize the major crops were replaced by fruit and willow plantation at a larger scale. Some of
minerals located in the Anantnag district are Copper (main copper ore found at Shamuhal near
Aishmugam), Limestone (found in Verinag, Mattan, Sheripora, Brakpora, Donipawa and Achabal),
Galena (deposits mainly occur in Shumahal near Aishmugam), Muth Quartzite (found at Haptnar,
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Gugaldar in Lidder Valley of Pahalgam), Glass Sand (present in Lidder and Naubug Valley of
Pahalgam), and sand and Bajri.

The district has a feature of possessing the largest number of health resorts in the whole UT, of
them particular mention may be made of Verinag, Kokernag, Achabal, Daksum and world famous

health resort of Pahalgam.

5.2. Study Area (Project Location and Outline)

330 meter Sadoora Bridge

Ve Seeophon S v g

Fig: 5.2: Project location of the Sadoora Project showing Projet Influene Area (PIA).
(Source: Google Earth)

The project is located in Sadoora village across Bringi Nallah in District Anantnag. It is
located 6.7 km towards North from District head quarters Anantnag and 66.3 km from the
capital city of Srinagar. Total geographical area of Sadoora village is 3.37 km? and it is the
8th biggest village by area in the sub district of Dooru. The project lies between the latitudes
of 33°6°77.520N and Longitude of 75°14°53.44¢E. Sadoora is surrounded by Sechan village
towards East, Forah village towards North, Napoora Village towards west, Fatehpora village
towards South, kamad village towards NE, and Vessu towards SW. Kulgam and Shopian are
the nearby districts to Sadoora village. The total length of the steel trussed girder bridge is
93.60 meter. The proposed Sadoora Bridge project will directly connect Sadoora village with
rest of the adjoining areas like Kamand, Vessu, Lallan, Ganoora, Ugjan, and Asajipora etc.
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Figure 5.3: GIS/ LULC Map of Proposed Sadoora Bridge- Project Influence Area (PIA)

Research done on Land Use and Land Cover and Socio Economic Changes in District Anantnag
Jammu and Kashmir Using Remote Sensing and GIS revealed that agriculture is decreased
simultaneously there is increase in horticulture and built-up. Satellite data of 1979, 2005 and 2013
shows land cover classification including Agriculture, Horticulture and Built up.

Fig 5.4: Agriculture,Hortculture & Built-up map of District Anantnag
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