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EXECUTIVE SUMMARY

ES-1 INTRODUCTION

Lahore the capital of the province of Punjab is rapidly urbanizing being a regional urban
center of key commercial, financial, industrial and socio-cultural significance. The population
of Lahore in 2023 census report is estimated at around 13 million. In view of City’s projected
population and issues related to the water in the River Ravi, Government of the Punjab
(GoPb) has planned Ravi River Front Urban Development on both banks of the River Ravi
(46 KM long stretch) that is contiguous to Lahore District’s northern and western boundaries.

Ravi Urban Development Authority (RUDA) has engaged National Engineering Services
Pakistan (NESPAK) Limited to provide Consultancy Services for the preparation of
Environmental Impact Assessment (EIA) study of the proposed Project, to fulfill the
requirements of the Punjab Environmental Protection and Climate Change Department
(Punjab-EPCCD). This document presents the findings of Environmental Impact Assessment
(EIA) of Bridge 3 and Access Road from CB-01 to River Bank and Connecting Roads from
CB-01 to CB-02, Ravi City.

ES-2 LEGAL AND ADMINISITRATIVE FRAMEWORK

As per Punjab Environmental Protection Act (Amendment) 2017, under Section 12 (1)
IEE/EIA is mandatory. According to the Punjab Environmental Protection (Review of Initial
Environmental Examination and Environmental Impact Assessment) Regulations 2022 the
proposed Project falls under the Category D (Transport) of Schedule Il, which requires an
EIA study for major road projects with bridges having total length more than 500 m before
commencement of construction. Therefore, an Environmental Impact Assessment (EIA)
report was prepared by NESPAK.

ES-3 DESCRIPTION OF THE PROJECT

The proposed project falls under administrative jurisdiction of District Sheikhupura and
Lahore, Punjab. The proposed roads are new alignment which includes a 27.5 km long road
and a 1 km long bridge. Right of Way (RoW) of the road is 300 ft. No. of Lanes on the road is
4 lanes dual carriageway. The proposed project is expected to be completed within eighteen
(18) months. The estimated cost of the construction works of proposed access roads is Rs.
30 Billion.

ES-4 DESCRIPTION OF THE ENVIRONMENT

Considering the potential impacts of the proposed Project, existing baseline environmental
conditions of the proposed project’s Corridor of Impact (Col) has to be used as a benchmark
for comparison of the physical, ecological and socio-economic conditions before and after
construction phases of the Project. This baseline will also provide the datum for assessing
the impacts and suggesting the mitigation measures, which will be implemented effectively
at various phases of the project activities.
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Physical Environment:

The topography of the district Sheikhupura is flat. The project area is located in the upper
part of Punjab plain near to the River Ravi. The area is underlain by thick alluvial deposits
comprising of clays, silts and sands deposited by River Ravi.

According to Building code of Pakistan, 2007 issued by Government of Pakistan, the project
area falls in Seismic Zone 2A of Pakistan (low to moderate damage), and Peak Ground
Acceleration (PGA) from 0.08 to 0.16 g.

The climate of the district Sheikhupura is subjected to extreme variations. From middle of
December to middle of March, the air is very damp, cold and receive light to moderate rain
fall at intervals. The winter rain is followed by a spell of pleasant weather. In April, the
temperature rises fast and the two successive months are very hot. Towards the end of
June, Monsoon appears. The average rainfall in the district is about 635 mm.

The River Ravi forms southern boundary of District Sheikhupura. Apart of this major surface
water body i.e., River Ravi, Shahdhara Distributary also exist near the proposed access road
along Kalakhatai — Narang Mandi Road. The proposed access road crosses this distributary.
The groundwater resources are in abundance. The drainage system of the District consists
of natural drains.

Ecological Environment:

The access roads are situated in semi-arid region. The landowners also raised trees Kikar
(Acacia nilotica), Shisham (Dalbergia sissoo), Ber (Zizyphus sp.), Sufeda (Eucalyptus
camaldulensis), Mulberry (Morus alba), Neem (Azadirachta indica), Sirris (Albizia lebbek),
Dherek (Melia azedarach), Bakain (Melia azadirachta), Sumbal (Bombax ceiba). No compact
plantation or woodlots exist in the Project Area, but scattered trees are growing in the farm
lands in scattered pattern consisting of Kikar, Shisham, Rubber plant, Eucalyptus etc.

The study area being agricultural land and is not very rich in wildlife Mammals. However,
common mammals are Jackal (Canis aurecus), Squirrel (Funambulus), Fox (Vulpus vulpus),
Rats (Mus musculus) and Mangoose (Herpestes auropunctatus). Wild bear (Sus scrofa) is
also reported in the area, but its number has been reduced to a bare minimum as a result of
extensive hunting and shooting.

No endangered flora and fauna was found in the tract.

Agriculture in the study area is predominantly irrigated agriculture through tube wells. The
project area depends upon canal system and mostly tube wells, installed in the area for its
irrigation, as canal water is not available for all the potential land here. As a result of ground
water availability, lush green crops of wheat, sugarcane, maize, fodder and vegetables give
a substantial yield. Vegetables grown in the project area and the study area include, Tomato,
sweet pepper, Brinjal, Cucumber, Okra, Bitter Gourd, Potato, Turmeric, Ginger, Cabbage,
Carrot, Potato, Onion, Radish, Turnip, Peas, Spinach, etc.
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Socio-Economic Environment:

The project area falls in District Sheikhupura and Lahore. The population of Sheikhupura
District is 3,460,426 with the average annual growth rate of 2.22%. The overall gender ratio
is 107.16 indicating approximately 107 males for 100 females. Proportionally 50.5 percent
are male while 49.5 percent are females. Total area of Sheikhupura District is 3,030 Sg. Km
with population density 1,100 per Sq. Km.

The present population of Lahore is about 13 million as per digital census 2023. According to
Census of 2017, total population of the district was 11.13 million?, with an annual growth rate
of 4.07 percent since 1998. Gender-wise, 52.35% of the population is male, while 47.64% is
female, and transgender people make only 0.01% of the population.

ES-5 ANTICIPATED PROJECT IMPACTS AND MITIGATION MEASURES

Significant efforts were made to identify the main environmental (physical, ecological, social,
and cultural) issues related to the design, construction and operation of the proposed
project. The positive impacts due to the proposed project are: an efficient access to RUDA
project area; a safe, congestion free facility to the commuters of project area. The significant
adverse impacts and their mitigations during the construction and operation phases are here
under:

e The public project will involve procurement of land and will use acquired land too.

e The noise and vibration will be produced due to the operation of construction
machinery and equipment. There are a variety of ways by which construction
equipment and worksite noise can be controlled that include use of Quieter
Equipment, Modification of Existing Old Equipment, Barrier Protection, change in
Work Activity Schedule and Maintenance of vehicle/equipment;

¢ \Wastewater will be generated at the construction camps and from construction
activities. If the generated wastewater is not properly treated or disposed of, this may
contaminate the surface water sources such as nullahs, drains and water channels.
Domestic and chemical effluents from the construction camp will be disposed by the
development of on-site sanitation systems i.e. septic tanks. Proper monitoring to
check the compliance of PEQS will be carried out; and sewage from construction
camps will be disposed of after proper pre-treatment and processes such as soakage
pit;

e Solid waste will be generated from construction camps and construction site on daily
basis. All the solid waste from the camps will be properly collected at source by
placing containers and disposed of through proper solid waste management system.
The Contractor will coordinate with local representatives and administration of the
concerned solid waste management department for the disposal of solid waste;

e Air quality will be deteriorated by fugitive emissions and dust; from construction
activities and movement of vehicles/equipment. Construction materials (sand, gravel,
and rocks) and spoil materials will be transported trucks covered with tarpaulins and
all vehicles (e.g., trucks, equipment, and other vehicles that support construction
works) will comply with the PEQS (as amended) for carbon emissions and noise;
Regular water sprinkling of the site should be carried out to suppress excessive dust
emission(s);

1 Pakistan Bureau of Statistics
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e Trees and plantation may be affected due to construction activities A compensatory
plantation plan has been provided recommending ten (10) trees against each fallen
tree of similar floral function at the available spaces in/around the project area;

o Traffic problems may arise for the commuters in the project area due to construction
activities and movement of heavy vehicles. Traffic management plan has been
recommended to manage traffic issues.

ES-6 ENVIRONMENTAL MANAGEMENT PLAN (EMP)

The EMP of the proposed project mainly comprises institutional requirements; environmental
mitigation and management; environmental monitoring plan; planning for EMP
implementation; and EMP cost. The total cost required to effectively implement the mitigation
measures is approximately Rs. 132.15 Million , which includes cost of environmental
monitoring, tree plantation and Health and Safety and environmental management, etc.
during construction and operational phases. The EMP will be part of the contract document
and implementation during construction shall be ensured by Contractor(s).

ES-7 CONCLUSIONS AND RECOMMENDATIONS

Findings of the EIA Study have shown that the impacts of the project activities on the
physical environment will be low to moderate significant. However, there will be significant
impacts on the ecological and social environment. These impacts could be reduced by
proper and judicious compensation to the affectees and well-planned meticulous design of
the road and by implementing mitigation measures recommended in EMP.

The EIA Study concludes that there are no critical environmental impacts associated with the
project. An Environmental Management Plan (EMP) for all the phases (pre-construction,
construction and operation) has been developed as part of the report that covers impacts,
mitigation measures roles and responsibilities and timings to avoid, minimize or mitigate the
adverse impacts of the project.
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1. 1 INTRODUCTION

1.1 PROJECT BACKGROUND

The Government of the Punjab (GoPb) under its Ravi Urban Development Authority (RUDA)
intends to develop urban areas of the province Punjab into sustainable, livable and well-
managed engines of economic growth to tackle the growing urban requirements of Punjab.
Urban development and its management are critically linked with sound, comprehensive and
strategic metropolitan level long-term planning and sustainability. Over the years, rapid
urbanization has changed the socio-economic and physical characteristics of the cities. The
physical growth of the cities has emerged in a very different way from the land uses
proposed in master plans and other planning documents.

Lahore the capital of the province of Punjab is rapidly urbanizing being a regional urban
center of key commercial, financial, industrial and socio-cultural significance. The population
of Lahore in 2023 census report is estimated at around 13 million. In view of City’s projected
population and issues related to the water in the River Ravi, Government of the Punjab
(GoPb) has planned Ravi River Front Urban Development on both banks of the River Ravi
(46 KM long stretch) that is contiguous to Lahore District’s northern and western boundaries.

The proposed project involves construction of bridge-lll and Access Roads to establish a
vital transportation link between the Ravi Riverbank, Chaharbagh Phase-l and Chaharbagh
Phase-Il, enhancing connectivity between key areas, improving accessibility and supporting
future urban development in the region. This document presents the findings of
Environmental Impact Assessment (EIA) of Bridge 3 and Access Roads, Ravi City, Lahore.

1.2 REQUIREMENT FOR EIA STUDY OF THE PROPOSED PROJECT

As per Punjab Environmental Protection Act (Amendment) 2017, under Section 12 (1)
IEE/EIA is mandatory. According to the Punjab Environmental Protection (Review of Initial
Environmental Examination and Environmental Impact Assessment) Regulations 2022 the
proposed Project falls under the Category D (Transport) of Schedule I, which requires an
EIA study for major road projects with bridges having total length more than 500 m before
commencement of construction. Therefore, an Environmental Impact Assessment (EIA)
report was prepared.

1.3 NATURE, SIZE AND LOCATION OF THE PROJECT

The proposed Project comprises of a major road spanning 27.5 km in length along with a
bridge. The proposed Project falls in administrative jurisdiction of District Lahore and District
Sheikhupura of Punjab Province. Figure 1.1 shows the location map of the proposed
project.
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Figure 1.1: Location Map of the Proposed Project
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1.4 SCOPE OF STUDY

The scope of this EIA Study aims at collection of data related to physical, biological and
socio-economic environment of the project area and to update/prepare the baseline
environmental profile. It also aims the update, identification, prediction and evaluation of the
possible environmental impacts of the proposed project on its immediate surroundings on
both short and long-term bases. Based on the nature and scale of those impacts,
appropriate mitigation measures are proposed in this EIA Report.

1.5 PURPOSE OF EIA REPORT

The purpose of this EIA Report is to identify and conduct assessment of significant adverse
environmental and social impacts and to suggest mitigation and remedial measures to make
the proposed project environment friendly and sustainable during the construction and
operational stages. Also, to propose institutional arrangement and to develop cost estimate
to implement those mitigation measures.

1.6 PROJECT PROPONENT

a) Proponent Contact/Address
Executive Director (Engineering)
Ravi Urban Development Authority (RUDA)
Government of the Punjab
5-C New Muslim Town Facing Canal Road Lahore, Punjab
Tel: +92 42 99233229

b) Consultant Contact/Address
National Engineering Services Pakistan Private Limited (NESPAK)
GT&GE Division, NESPAK House
1-C, Block — N, Model Town Extension, Lahore.
Tel: 042-99090000 Ext. 233

1.7 CONSULTANT’S EIA TEAM

Based on the requirements of TOR and objectives of the study, NESPAK formed a team of
experts comprising Environmentalists, Sociologist and Ecologist. The professional staff was
involved in analyzing the data, impact assessment and mitigation measures and report
compilation. In addition, the EIA team worked in close coordination with the design team and
several inputs were provided by the design specialists to the EIA team. Detail of EIA team is
given in Table 1.1 below:

Table 1-1: Team Composition for the EIA Study

NScr). Name of Expert Designation
1. Ms. Uzma Igbal Acting Head ERSD Section/ Quality Assurance
2. Ms. Ramla Siddique Senior Environmental Scientist

Title of Document
Page No.
Environmental Impact Assessment (EIA)



PAK

I\Slcr). Name of Expert Designation
3. Ms. Shehnila Hanif Senior Environmental Scientist

4. Mr. Muhammad Sajjad Senior Sociologist

5. Mr. Ibadullah Khan Senior Ecologist

6. Ms. Haleema Ayaz Environmental Scientist

1.8 APPROACH AND METHODOLOGY
The following methodology was adopted for preparing the EIA study of the proposed project:

Orientation

Meetings and discussions were held among the members of the EIA Consulting Team. This
activity was aimed at achieving a common ground of understanding of various issues of the
study. Subsequent to the concept clarification and understanding, a detailed data acquisition
plan was developed for the internal use of the EIA consulting team. The plan identified
specific data requirements and their sources; determined time schedules and responsibilities
for their collection; and indicated the logistics and facilitation needs for the execution of the
data acquisition plan.

Data Collection

In this step, primary and secondary data was gathered through field observations, concerned
departments and published materials to establish baseline of physical, biological and socio-
economic environmental conditions.

. Literature Review;

. Site Reconnaissance;

° Analysis of Maps and Plans;

o Public Consultations; and

° Environmental Sampling, Testing and Analysis.

Review of Environmental Laws and Institutional Requirements

All applicable national and international laws, legislations, guidelines and treaties were
reviewed relevant to the proposed project components.

Delineation of Corridor of Impact (Col)

Col includes the area in the surroundings of the proposed project receiving direct impacts of
project activities. The Col delineated for the proposed project is 50 m each side of the
proposed road. Col map is shown as Figure 1.2.

Survey of COI

A team of Environmentalists, Ecologist and Sociologist carried out the environmental and
social survey of the Col in in December 2024 and January 2025 and to familiarize
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themselves with the local conditions and the environmental settings. During the survey, the
information regarding the topography, soils, surface water, groundwater, flora & fauna,
affected infrastructure, social settings and villages/towns along the Aol was observed. Map
showing Aol has been attached as Figure 1-2.
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Figure 1.2: Aol Map of the Proposed Project
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Environmental Baseline Survey of the Project

Detailed environmental and social survey was carried out within the Aol as mentioned
above. For data collection, formal meetings were held and data collected through visual
observations, interviews with the local residents and officials. In order to collect the relevant
published information, government offices were also visited.

Prior to the start of field activities, comprehensive checklists, proformas and maps were
developed to collect the information related to the following parameters:

Physical Environment

The information acquired for the establishment of physical environment baseline included
the following main parameters:

. Land resources (including topography, land use pattern, soil contamination and soil
erosion etc.);

° Water resources (including available surface and groundwater resources and
hydrology, water supply, water contamination etc.);

° Climate data (including temperature, rainfall, humidity, wind speed and direction
etc.);

o Ambient air quality and noise level monitoring data;

° Existing solid waste management and effluents disposal practices and storm water
drainage;

o Buildings and infrastructure details, including residential, commercial and animal
shed for complete/partial relocation;

. Religious, cultural and heritage information (mosques, shrines, graveyards);

o Archaeological monuments; and

° Other private/public infrastructures such as roads, telephone poles, hand pumps,
tube wells etc.

Ecological Environment

The status of the flora and fauna of the study area were determined by a review of literature
of the area, and an assessment of both terrestrial and aquatic environments.

a) Flora

The vegetative communities were identified and classified into community types.
Identification was carried out of dominant tree species, assessment of stage of growth
(mature or sapling), etc.

b) Fauna

Information on fauna was gathered from existing literature on reported species as well as
observations in the field.
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¢) Endangered species
Data related to endangered species (both flora and fauna,) was collected and no endangered
species has been found in the project area.

Socio-Cultural Environment

The consultants utilized a combination of literature, field investigations, census reports,
meetings through public consultations and interviews to describe the existing social
environment and assessment of the potential impacts of the construction of the proposed
project. Data was gathered on the following aspects of the social environment:

. Land use and Municipal Status;

. Demographics;

. Livelihoods;

. Community Facilities;

. Solid Waste Management;

o Proposed Developments;

° Archaeological and Cultural Heritage; and

° Identification and Evaluation of Environmental Impacts.

Stakeholder Consultations

The Consultant identified Project stakeholders and held meetings with them during the
surveys to receive feedback on the expected environmental issues related to the Project
impacts and suggested mitigation measures. Meetings were carried out with the Project
affectees, relevant departments including Punjab Environmental Protection & Climate
Change Department (EP&CCD), Punjab Forest and Wildlife Department, Irrigation
Department Punjab, Revenue Department, Agricultural Department, Fisheries Department
and Parks & Horticulture Authority to discuss the issues/constraints and got their views and
feedback to mitigate the potential environmental as well as social impacts associated with
the implementation and operation of the Project.

Screening of Potential Environmental Impacts and Mitigation Measures

Based on the generally established baseline conditions in the adjacent as well as in the
Project Area, potential physical, ecological and social impacts of the proposed Project were
identified, evaluated and quantified, wherever possible. A logical and systematic approach
was adopted for impact identification and assessment by utilizing a combination of the
secondary data, satellite imagery, environmental checklists, socioeconomic survey
proformas, field observations and discussion with the local residents of the Project Area. To
mitigate the significant adverse impacts, adequate mitigation measures and implementation
framework were proposed so that the proponent could incorporate them beforehand in the
design phase.
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Environmental Management Plan (EMP)

The Environmental Management Plan has been prepared to ensure the adequacy and
effectiveness of the suggested mitigation measures by clearly identifying the roles and
responsibilities of the agencies, monitoring mechanism, monitoring plan for environmental
and social parameters to be monitored with their frequency, existing and suggested
framework, necessary approvals and the required further studies. Similarly, costs for
environmental monitoring and social component/social mitigation measures were also
estimated.

1.9 STRUCTURE OF THE REPORT

Section 1 “Introduction” briefly presents the project background, objectives, methodology
and need of the EIA study.

Section 2 “Policy, Legal and Administrative Framework” comprises policy guidelines,
statutory obligations and roles of institutions concerning EIA study of the proposed Project.

Section 3 “Project Description” furnishes information about the studied alternatives,
location of the proposed project, cost and size of the project, its major components and
alternatives considered for the proposed project.

Section 4 “Description of the Environment” describes physical, biological and socio-
economic conditions prevalent in the project area.

Section 5 “Stakeholder Identification and Consultations” identifies the main
stakeholders and their concerns raised through scoping sessions, and deals with the
measures to mitigate the social impacts.

Section 6 “Anticipated Environmental Impacts and Mitigation Measures” identifies and
evaluates impacts of the project activities during the construction and operation stages and
recommends with the measures proposed to mitigate potential environmental impacts of the
project.

Section 7 “Environmental Management Plan” outlines environmental mitigation plan,
institutional arrangements for the implementation of the proposed mitigation measures,
monitoring requirements, EMP cost etc.

Section 8 “Conclusion and Recommendations” elaborates the conclusion of subject
environmental study and suggests the recommendations to address the issues raised from
proposed construction activities.
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2. LEGAL AND ADMINISTRATIVE FRAMEWORK

2.1 GENERAL

This section provides an overview of the policy framework and legislation that applies to
control the environmental consequences as a result of proposed project implementation and
operation. The project needs to comply with all the applicable environmental policies, laws,
guidelines, acts and legislations of Government of Pakistan and provincial government and
bilateral and multilateral agreements.

2.2 SUMMARY OF RELEVANT STRATEGIES, POLICIES, ACTS AND LEGISLATION

The summary of major relevant strategies, policies, acts and legislation from environmental
perspective are briefly described in Tables 2.1 & 2.2 below:

Table 2.1: Main Strategies/Policies Related to Environment and their Relevance to the

Project

Sr. No.

Policy/Strategy

Brief Coverage

Relevance to
Project

1

National
Conservation
Strategy, 1992

Pakistan National Conservation Strategy
(NCS), which was approved by the federal
cabinet in March 1992, is the principal policy
document on environmental issues in the
Country. The NCS outlines the Country’s
primary approach towards encouraging
sustainable development, conserving natural
resources and improving efficiency in the
use and management of resources. The
NCS has 68 specific programs in 14 core
areas in which policy intervention is
considered crucial for the preservation of
Pakistan’s natural and physical
environment.

The core areas that are
relevant in the context
of the proposed project
are pollution prevention
during construction,
conserving biodiversity
and supporting forestry
and plantation.

2 National In March 2005, GoP launched its National | Clause (b) of sub-
Environmental Environmental Policy, which provides a | section 5.1 states that
Policy, 2005 framework for addressing the environmental | Environmental

issues. Section 5 of the policy commits for | Assessment related
integration of environment into development | provisions in
planning as instrument for achieving the | Environmental
objectives of National Environmental Policy. | Protection Act, 1997,
It also provides broad guidelines to the | will be diligently
Federal Government, Provincial | enforced for all
Governments, Federally Administered | developmental
Territories and Local Governments to | projects.
address their environmental concerns and to
ensure effective management of their
environmental resources.

3 Punjab  Climate | The Punjab Climate Change Policy and | This policy and action
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Policy/Strategy

Brief Coverage

Relevance to
Project

Change Policy &
Action Plan 2024

Action Plan address the region-specific
impacts of climate change in alignment with
Pakistan's National Climate Change Policy
(NCCP). Its aim is to mainstream climate
resilience and adaptation in development
planning across vulnerable economic and
social sectors.

The policy and action plan highlight the
challenges faced by Punjab due to its varied
agro-ecological zones and extreme weather
events like floods, droughts, and rising
temperatures. It outlines strategies for low-
carbon development and climate resilience
by focusing on sustainable urban
development, improved agricultural
practices, and disaster risk reduction.

A significant component of the policy and
action plan is the "Triple Win" strategy, which
emphasizes low carbon emissions, climate
resilience, and co-benefits that strengthen
the water-energy-food nexus. This strategy
is aiming for sustainable economic growth by
prioritizing sectors like agriculture, energy,
and industry while addressing climate risks.
The policy and action plan also stress the
need for financial resources, technology
transfer, and capacity building to achieve its

objectives. It recommends creating a
provincial climate change trust fund,
enhancing public and private sector

cooperation, and engaging in international
climate finance mechanisms.

plan document is a
‘living’ document and

will be reviewed and
updated regularly to
address emerging

concepts and issues in

the ever-evolving
science of climate
change.

This policy and action
plan will accelerate due
to the possible
emissions from the
construction machinery
and equipment.

4 National Drinking
Water Policy,
2009

The National Drinking Water Policy provides
a framework for addressing the key issues
and challenges facing Pakistan in the
provision of safe drinking water to the
people. Drinking water is the constitutional
responsibility of the provincial governments
and the specific provision function has been
devolved to specially created agencies in
cites and Town and Tehsil Municipal
Administrations under the Punjab Local
Government Ordinance 2021 and Punjab
Local Government Act 2022.

This policy is applicable
for the proposed project
during construction
phase in terms of
regular water quality
monitoring.

5 National Water
Policy, 2018

The National Water Policy aims at efficient
management and conservation of existing
water resources, optimal development of
potential water resources, steps to minimize

The core areas that are
relevant in the context
of the proposed project
are drinking  water
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Policy/Strategy

Brief Coverage

Relevance to
Project

time and cost overruns in completion of
water sector projects, improving urban water
management by increasing system efficiency
and reducing non-revenue water through
adequate investments to address drinking
water demand, sewage disposal, handling of
wastewater and industrial effluents; equitable
water distribution in various areas and canal
commands, measures to reverse rapidly
declining groundwater levels in low-recharge
areas, increased groundwater exploitation in
high-recharge areas, effective drainage
interventions to maximize crop production,
improved flood control and protective
measures, steps to ensure acceptable and
safe quality of water, minimization of salt
build-up and other environmental hazards in
irrigated areas, institutional reforms to make
the managing organizations more dynamic
and responsive.

demand, sewage
disposal, handling of
wastewater.

6 National  Forest
Policy, 2015

e The goal of this policy is to expansion,
protection and sustainable use of national
forests, protected areas, natural habitats
and watersheds for restoring ecological
functions, improving livelihoods and
human health in line with the national
priorities and international agreements.

¢ In line with the Federal functions of
national policy, planning and
implementation of international
agreements, specific objectives of the
National Forest Policy include:

¢ Promoting ecological, social and cultural
functions of forests through sustainable
management and use of forest produce
including wood and non-wood forest
products;

e Implementing a national level mass
afforestation program to expand and
maintain optimum forest cover;

e Maximizing forest areas by investing in
available communal lands/ shamlat, and
Guzara forests and urban forestry;

e Facilitating and harmonizing inter-
provincial movement, trade and
commerce of wood and non-wood forest
products through the Federal Forestry
Board;

o Inter-linking natural forests, protected

The proposed Project
does not involve any
national forests, natural

habitats and
watersheds within its
RoW other than the
River bed area of Ravi
River.

Moreover, urban
forestry triggers the

Policy due to presence
of riverside plantation.
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Policy/Strategy

Brief Coverage

Relevance to
Project

areas, wetlands and wildlife habitats to
reduce fragmentation;

e Enhancing role and contribution of forests
in reducing carbon emissions and
enhancing forest carbon pools;

¢ Facilitating implementation of
international conventions and agreements
related to Forestry, Wetlands, Biodiversity
and Climate Change; and

¢ Promoting standardized and harmonized
scientific forest planning, research and
education including for community-based
management.

7 Pakistan Labour
Policy, 2010

The main objective of the Labour Policy, 2010
is the social and economic well-being of the
labour of Pakistan. The Labour Policy, 2010
has following 4 parts:

e Legal Framework;

The labour force will be
employed for
construction  of the
proposed project. The
provision of policy will

e Advocacy: rights of workers and apply to all the
employers; employed laborers.

o Skill development and employment; and

o Manpower export.

8 National In March, 2002 Pakistan Environmental | There are no
Resettlement Protection Agency (Pak-EPA), GOP has | resettlement issues.
Policy, 2002 issued its National Resettlement Policy,

which explains the basis for compensation,
rehabilitation and relocation of the affectees.
It also explains the requirements and
implementation of Resettlement Action Plan
(RAP).

9 National Disaster | NDMA, being the lead focal agency for | This policy will be
Risk  Reduction | disaster preparedness and management, | elicited if any
Policy, 2013 has therefore, embarked upon formulation of | unforeseen natural and

a comprehensive National Disaster Risk | man-made disaster
Reduction Policy through wider consultations | occurs during
with all stakeholders including all provinces, | construction and
state of AJ&K and regions. operational phase.

This policy covers disasters risk reduction in

a more holistc way and introduces

a proactive and anticipatory approach by

laying special emphasis on risk assessment

and prevention.

10 | National  Action | Government of Pakistan has launched the | This Action Plan for
Plan for COVID- | National Action Plan for COVID-19 Pakistan | COVID-19 is applicable
19 Pakistan to combat the challenge of prevailing virus, | to the proposed project

also available at
https://www.nih.org.pk/wp-

due to COVID outbreak
during project
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Policy/Strategy

Brief Coverage

Relevance to
Project

content/uploads/2020/03/COVID-19-NAP-V2-
13-March-2020.pdf.

The Government of Pakistan has launched
the real-time data portal for COVID-19
http://covid.gov.pki/.

These measures are mostly relating to the
containment and awareness and capacity
building. Besides this COVID-19 daily
situation report is also available at
https://www.nih.org.pk/wp-
content/uploads/2020/04/COVID-19-Daily-
Updated-SitRep-03-April-2020.pdf.

implementation.

11

Punjab Climate
Change Policy
(Draft), 2017

The Punjab Climate Change Policy
(PCCP) address the region-specific
impacts of climate change in alignment
with Pakistan's National Climate Change
Policy (NCCP). Its aim is to mainstream
climate resilience and adaptation in
development planning across vulnerable
economic and social sectors.

The policy highlights the challenges faced
by Punjab due to its varied agro-ecological
zones and extreme weather events like
floods, droughts, and rising temperatures.
It outlines strategies for low-carbon
development and climate resilience by
focusing on sustainable urban
development, improved agricultural
practices, and disaster risk reduction.

A significant component of the policy is
the "Triple Win" strategy, which
emphasizes low carbon emissions,
climate resilience, and co-benefits that
strengthen the water-energy-food nexus.
This strategy is aiming for sustainable
economic growth by prioritizing sectors
like agriculture, energy, and industry while
addressing climate risks.

The PCCP also stresses the need for
financial resources, technology transfer,
and capacity building to achieve its
objectives. It recommends creating a

This policy document
is a ‘living’ document
and will be reviewed
and updated regularly
to address emerging
concepts and issues in
the ever-evolving
science of climate
change.

This policy will
accelerate due to the
possible emissions
from the construction
machinery and
equipment.
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Brief Coverage

Relevance to
Project

provincial

climate change

trust fund,
enhancing public and private sector
cooperation, and engaging in international
climate finance mechanisms.

Table 2.2: Main Legislation/Acts Related to Environment and their Relevance to the Project

Sr. No. Act Brief Coverage Relevance to Project
1 Punjab The Punjab Environmental | The provision of the Act is
Environmental Protection Act, 1997 (as | applicable to proposed
Protection Act, | Amended up to 2017) is | Project for conducting an EIA
1997 (as Amended | comprehensive legislation and | according to Section 12 and
up to 2017) provides the legislative framework | to  obtain  environmental

for  protection,  conservation,

rehabilitation and improvement of

the environment. The

‘environment’ has been defined in

the Act as: (a) air, water and land;

(b) all layers of the atmosphere;

(c) all organic and inorganic

matter and living organisms; (d)

the ecosystem and ecological

relationships; (e) buildings,
structures, roads, facilities and
works; (f) all social and economic
conditions affecting community
life; and (g) the interrelationships
between any of the factors

specified in sub-clauses ‘a’ to f’.

The notable points of the law are:

e No proponent of a project
shall commence construction
or operation unless he has
fled an IEE/EIA with the
Provincial Agency designated
by the Provincial EPAs an
EIA, and has obtained an
approval,

e Establishment and formation
of the Punjab Environmental
Protection Council (PEPC);

e  Prohibition of certain
discharges or emissions;

e Punjab Environmental Quality
Standards (PEQS) for
wastewater, air emissions
and noise; and

e Provincial Government can

approval from the EP&CCD.
Section 11 of the Act is

applicable in terms of
compliance  with  Punjab
Environmental Quality

Standards (PEQS). Similarly,
Section 13 of the Act
prohibits the import of
hazardous waste.

The provisions of Section 16
are also applicable to comply
with  the discharge or
emission of any effluent,
waste, air pollutant or noise

or disposal of waste or
handling of hazardous
substance. Under Section

17, penalties will apply if
anyone fails to comply with
the provisions of Section 11,
12, 13 and 16.
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issue notices and enforce
them to protect the
environment.

In the recent amendment of 2012,
legislatives powers related to
environment and ecology are
given to provincial governments
from the Federal government. The
provinces are required to enact
their own legislation for
environmental protection. Other
amendments include increasing
the penalties for violations.

For the proposed project,
Environmental Protection and
Climate Change Department
(EP&CCD)/Environmental
Protection Agency (EPA),
Government of the Punjab (GoP)
is the concerned authority. The
capability of regulatory institutions
for environmental management is
ultimately responsible for the
success of environmental
assessments and that
development projects are
environmentally sound and
sustainable.

2 Punjab
Environmental
Protection  Agency,
(Review of IEE and
EIA) Regulations,
2022

These regulations set out:

e Key policy and procedural
requirements for filing an EIA,

e The purpose of environmental
assessment;

e The goals of sustainable
development;

e The requirement that
environmental assessment be
integrated with feasibility
studies;

e The jurisdiction of the Federal
and Provincial EPA’s and
Planning & Development
(P&D) Departments;

e The responsibilities of
proponents;

e Duties of responsible
authorities;

e Provides schedules of
proposals that the project
requires either IEE or an EIA,

The provisions of these
regulations are applicable for
environmental screening of
the project, which implies
that an EIA is required for the
proposed project. The
process described in the
regulation will be useful for
RUDA to follow  the
procedure to file an EIA with
Punjab EP&CCD and to
understand its review
process along with timelines
to be followed.
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e The environmental screening
process of the projects under
schedule 1, Il and IlI; and
e The procedure for the
environmental approval for
filing the case with the
concerned EPA for the
granting of the NOC.
3 Punjab PEQS promulgated recently in | All projects to be
Environmental 2016. Specified standards under | implemented in Punjab must
Quality Standards | PEQS are for: conform to PEQS during all

(PEQS), 2016

e Drinking Water;
e Ambient Air;

e Noise;
e Industrial Gaseous
Emissions;

e  Municipal and Liquid
Industrial Effluents;

e Motor vehicle exhaust and
noise; and

e Treatment of Liquid and Bio-
Medical Waste.

the phases i.e., construction
and operation.

4 Guidelines for the
Preparation and
Review of

Environmental
Reports, 1997

These guidelines describe the

format and content of IEE/EIA

reports to be submitted to PEPA

for obtaining NOC/approval.

The guidelines present:

e The environmental
assessment report format;

e Assessing impacts;

¢ Mitigation and impact
management and preparing
an environmental
management plan;

e Reporting;

e Review and decision making;

e Monitoring and auditing; and

e Project Management.

The guidelines are applicable
for the preparation of the
EIA.

5 Guidelines for
Environmental
Assessment

Pak-EPA has published a set of
environmental  guidelines  for
conducting environmental
assessments and the
environmental management of
different types of development
Projects. The guidelines that are
relevant to the proposed Project
are listed below.
e Guidelines for the Preparation
and Review of Environmental

The guidelines are applicable
for the preparation of the
EIA.
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Reports, Pakistan
Environmental Protection
Agency, 1997,

e Guidelines for Public
Consultation, Pakistan
Environmental Protection
Agency, May, 1997; and

e Sectoral Guidelines: Pakistan
Environmental Assessment
Procedures, Pakistan
Environmental Protection
Agency, October 1997.

6 | Ravi
Development
Authority Act 2020

Urban

The Ravi Urban Development
Authority Act 2020 (the “Act
2020”) was promulgated to
establish Ravi Urban
Development  Authority (the
“Authority”) for carrying out the
purposes of the Act ibid.

The Act 2020 focuses on the
administrative, procedural and
operational activities of the
Authority with certain prohibitions
attached to its functions. The
preamble of the Act 2020 is
exhaustive in nature pointing out
the entire actions in public interest
for the purpose of comprehensive
system of planning and
development in the area specified
in Master Plan of the Project so
as to improve the quality of life as
per legislative objectives and
further to establish an integrated
modern and regional
development approach and a
continuing process of planning
and development to achieve the
highest environmental standards,
quality of life and modern
standard facilities so as to make a
healthy and prosperous
community in the designated area
duly determined by the
Government to rehabilitate water
aquifer and the dying Ravi River
into fresh perennial water body
with a state-of-the-art water front
and urban development on
reclaimed and adjoining lands.

This Act is directly related to
the establishment of
proposed project as it falls
under jurisdiction of RUDA.
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The objectives of the Act 2020
are to provide quality life along
with developed infrastructure and
modern standard facilities.

7 Pakistan

Climate

Change Act, 2017

This Act aims to meet obligations
under international conventions
relating to climate change and to
provide for adoption of
comprehensive adaptation and
mitigation policies, plans,
programs, projects and other
measures required to address the
effects of climate change and for
matters connected herewith and
ancillary thereto.

This Act will accelerate due
to the anticipated emissions
from the construction
machinery.

8 | Land Acquisition Act

(LAA),
Including

Amendments

1894
Later

The Land Acquisition Act, 1894, is
a “law for the acquisition of land
needed for public purposes and
for companies and for determining
the amount of compensation to be
paid on account of such
acquisition”. The exercise of the
power of acquisition has been
limited to public purposes. The
principles laid down for the
determination of compensation,
as clarified by judicial
pronouncements made from time
to time, reflect the anxiety of the
law-giver to compensate those
who have been deprived of
property, adequately. The land
needed for the construction of
development projects will be
acquired under normal conditions
based on prevailing market prices
or negotiated prices between
client and the owners of land.
Section 17(4) of the LAA will not
be used in the absence of an
emergency. Instead, the land will
be purchased under willing-seller
willing-buyer deal at agreed upon
market rates and the seller will
have the option not to sell the
land, in case an acceptable deal
for both the parties is not
reached.

This Act will anticipate if
proposed project involves
permanent acquisition of land
in the project area. However,
the Client already procured
land on negotiated land
acquisition model for the
proposed Project.

9 | Punjab Wildlife Act,

The Punjab Wildlife Act (1974) is

The proposed project
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1974 developed for the regulation of | involves the cutting of trees
activities relating to protection, | where unavoidable, which
conservation and management of | will be managed through
wildlife in Punjab. extensive tree plantation,
therefore, the provisions of

this law will be helpful.
10 Punjab Plantation | The Punjab Plantation and | The requirements of this Act

and Maintenance of
Trees Act, 1974

Maintenance of Trees Act, (1974)
regulates tree plantations and

are applicable in terms of
planting new trees and their

enforces measures for their | maintenance by the occupier
protection. of the existing land who
would have the physical
possession.
11 | Pakistan Antiquities | The Punjab Antiquities | The law will be applicable to

Act 1975 & Punjab
Antiquities
Amendment
2012

Act

Amendment Act, 2012 is adopted

from the Pakistan Antiquities Act

of 1975 with a few minor
changes. The Antiquities Act,

1975 (amended in 1990) states

the following:

e “Ancient” is any object that is
at least 75 years old;

e All accidental discoveries of
artefacts must be reported to
the Federal Department of
Archaeology;

e The Government is the owner
of all buried antiquities
discovered on any site,
whether protected or
otherwise;

e All new construction within a
distance of 200 feet from
protected antiquities is
forbidden;

¢ No changes or repairs can be
made to a protected
monument, even if it is owned
privately, without approval of
the responsible authorities;
and

e The cultural heritage laws of
Pakistan are uniformly
applicable to all categories of
sites regardless of their state
of preservation and
classification as monuments
of national or world heritage.

the project mainly due to its
two provisions:

According to the law, any
construction activity within 61
m or 200 ft. of protected
antiquities, are prohibited.
The provisions of this Act
would also be applicable, if
any accidental
archaeological  discoveries
may occur during the
excavation works for the
construction of proposed
Project.

12 | The Punjab Special
Premises

The Punjab Special Premises
(Preservation), Ordinance (1985)

The  provision of the
ordinance is applicable for
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(Preservation),
Ordinance, 1985

provides the legal framework for
preservation of premises of
historical, cultural, archaeological,
and architectural value in the
Punjab province. This legislation
empowers the provincial
government to notify heritage
sites and sites of cultural and
archaeological importance and to
prohibit implementation of
developmental schemes or new
constructions within the notified

protection and conservation
of special premises declared
by department of Youth
Affairs, Sports, Archeology &
Tourism, Punjab.

The ordinance is applicable
in terms of land acquisition,
entrance, exploitation and
destruction of special
premises near site.

areas around the  special
premises. So far 246 sites stand
notified under the  Punjab
Ordinance.
13 | Labour Laws as part | The Constitution of Pakistan | The labour laws will be

of Constitution of
Pakistan 1973

contains a range of provisions
with regards to labour rights, in

relevant as it would deal with
employment of labour for the

particular: construction of proposed
e Article 11 of the Constitution project.
prohibits all forms of slavery,
forced labour and child
labour;
e Article 17 provides a
fundamental right to exercise
the freedom of association
and the right to form unions;
e Article 25 lays down the right
to equality before the law and
prohibition of discrimination
on the grounds of sex alone;
and
e Article 37(e) makes provision
for securing just and human
conditions of work, ensuring
that children and women are
not employed in vocations
unsuited to their age or sex,
and for maternity benefits for
women in employment.
Labour law is controlled at both
provincial and national levels with
compulsory employment
agreements containing the terms
set out by the labour laws. The
Labour laws are a comprehensive
set of laws in Pakistan dealing
with the following aspects:
e Contract of Employment;
Title of Document Page No.
Environmental Impact Assessment (EIA) 2-12




Act

Brief Coverage

Relevance to Project

e Termination of Contract;

e Working Time and Rest Time;

e Working hours;

e Paid Leave;

¢ Maternity Leave and
Maternity Protection;

e Other Leave Entitlements;

e Minimum Age and Protection
of Young Workers;

e Equality

e Pay Issues;

o Workers' Representation in
the Enterprise;

e Trade Union and Employers
Association Regulation; and

e Other Laws.

14

Punjab Municipal
Water Act, 2014

The basic aim of the Act is to
recognize, regulate and manage
present and future municipal
water supply and sanitation
services and to establish rights of
access to basic water supply and
basic sanitation, and to ensure
conservation of water resources
in the province. This Act is in draft
stage.

This Act will elicit if there is
misappropriation of water
supply during construction
activities.

15

The Punjab Water
Act, 2019

This act ensures comprehensive
management and regulation of
water resources in the Punjab in
the interest of conservation and
sustainability.

This Act will be triggered for
sustainable use of water
required for construction
purposes.

16

Hazardous
Substance
2018

Rules,

The rule describes the procedure
of handling, transportation and
disposal of hazardous substances
and hazardous waste. Inter alia,
general safety precautions for
handling hazardous substances
as well as safety precautions for
workers, and notification
requirements in the event of an
accident are described in these
rules. Requirements for project
waste management plans are
also defined. These include a
requirement for updating the plan
every three years, the need to
provide for management of
hazardous waste in a manner that
will prevent adverse

This rule is applicable to the
proposed project which will
guide on hazardous waste
handling, use and disposal
during  the  construction
stage.
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environmental impacts and to
ensure that hazardous and non-
hazardous waste are not mixed.

17 | Punjab Subject to the provisions of this | This Act will be elicited
Environmental act, and the rules and regulations, | during  construction  and
Protection (Motor | no person vehicle from which air | operational phase due to use
Vehicles) Rules, | pollutants and noise are being | of motor vehicles and
2013 shall operate a motor emitted in | associated generation of air

an amount, concentration or level | pollutants and noise.
which is in excess of the Punjab

Environmental Quality Standards

(PEQS), or where applicable the

standards  established under

clause (g) of subsection (1) of

section 6 of the act.

18 | The Punjab | This Act entails provision of The Act will safeguard
Occupational Safety | occupational safety and health of health and safety of the
and Health Act, 2019 | the workers at workplace and to workers at workplace

protect them against risks arising associated  with  the
out of the occupational hazards; project activities during
to promote safe and healthy construction and
working environment catering to operational phase to
the physiological and ensure health and safety
psychological needs of the of workers.

employees at workplace.

19 | Punjab  Restriction | According to the sub-section | This Act will restrict the
on Employment of | 11(a) of this Act, an occupier who | contractor to hire skilled and
Children Act, 2016 employs or permits a child | unskilled labour under age

(person under the age of 15 | 15.
years) to work in an establishment

shall be liable to punishment with
imprisonment for a term which
may extend to six months, but
which shall not be less than
seven days, and a mandatory fine
between 10,000 and 50,000
rupees.

20 Punjab Protection of | The act is administered by federal | This Act is valid to the
Women against | government  which provides | subject project in case of any
Violence Act, 2016 guidelines for the provision of | unseen situation and will

disaster management plans, offer | ensure protection of women
necessary technical assistance to | against any violence and
the Provincial Governments and | harassment.
Provincial Authorities as well for
preparing their disaster
management plans in case of any
mishap.
21 | Electricity Act, 1910 | The Act provides a legal basis for | This Act will restrict the
distribution of Power. It enables a | contractor not to cause
Title of Document Page No.
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licensee to conduct operations for | damage during construction
supply of electricity and binds the | of the power facilities.
license to payment of
compensation in respect of any
damages caused during the
construction,  Operation  and
Maintenance (O&M) of Power
distribution facilities.

22 | Cutting of Trees | The Act was enforced in 1975 to | This Act will be applicable to
(Prohibition) Act, | place restrictions on cutting of | the subject project if the
1975 trees in order to restrain | cutting of tree will be

unchecked trend of tree felling | involved.
without replacement plantations.

23 | Punjab Forest Act | The act empowers the provincial | The provisions of this act
(Amended), 2016 forest departments to declare any | triggers if proposed project

forest area as reserved or | involve any disturbance to
protected. It empowers the | nearby reserved forests in
provincial forest departments to | the Project area.

prohibit the clearing of forest for

cultivation,  grazing,  hunting,

removing forest produce,

quarrying and felling, lopping and

topping of trees, branches in

reserved and protected forests.

24 | The Punjab | The Act provides provisions for | This Act will not be triggered
Protected Areas Act, | the  protection, preservation, | as there is no protected area
2020 conservation and management of | in and around the study

ecologically important areas such | area.
as National parks, Nature
reserves, Wildlife sanctuaries,
Wilderness areas, Buffer zone,
Wetlands, etc.

25 | The Punjab Heritage | This act entails preservation, | This Act will deal with
Foundation Act, | conservation, maintenance and | heritage sites present in and
2005 rehabilitation of the Punjab | around the proposed project

Heritage through various means, | route. There are no heritage
including technical or financial | sites in the proposed project.
assistance and to create
awareness among the people for
preservation of the Punjab
Heritage.

26 | The Punjab | It deals with the establishment of | This Act will be helpful to the

Emergency Services
Act, 2006

emergency service for a purpose
of maintaining a state of
preparedness to deal with
emergencies, to provide timely
response, rescue and emergency

proposed project to provide
timely response, rescue and
emergency medical
treatment to the affected
persons during construction

medical treatment to the affected | and operational phase of
persons and recommending | project.
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measures to be taken by related
organizations to avoid any
emergency situation. It describes
procedures to establish
emergency service, emergency
board, emergency fund,
emergency  ambulance and
rescue vehicles, offence and
punishment, etc.

27

Disaster
Act,

National
Management
2010

National Disaster Management
Act, 2010 was passed
by Parliament  of  Pakistan in
2010. The Act applies to whole
Pakistan. The Act was passed in
backdrop of 2010 Floods in
Pakistan and strengthens
Disaster Management system.

This Act will address flood
protection. The proposed
project will require special
consideration to disasters
and risk management
strategies as per the Act.

28

Seismic
Code of
2007 & 2021

Building
Pakistan

This code stipulates the minimum
requirements for seismic safety of
building and structures and the
provisions of the Building Code of
Pakistan (Seismic  Provisions-
2007) shall apply for engineering
design of buildings, like structures
and related components.
Construction of buildings shall be
considered as violation of
professional engineering work
specified under clause (XXV) of
section 2 of the Act.

This Code is applicable to
the proposed project as it
includes the formation of
structures earthquake proof.

29

Punjab Irrigation,
Drainage and Rivers
Act, 2023

This Act states that all-natural
waters in Punjab vest to the
Government of Punjab. This Act
defines the rights of the riparian
owners, rights to water accessed
by public road etc. and
abstraction rights to ground water
sources owners for all-natural
waters including those of rivers,
canals, lakes, dams and drains
etc. This Act also promulgates the
requirements for the irrigation and
reclamation schemes. This Act
promotes  sustainable  water
practices in the Punjab Province.
It provides for better and
sustainable irrigation, drainage,
and control and management of
rivers, streams, lakes, ground

This Act is applicable to the
proposed Project since there
is planned construction along
the River Ravi for carrying
out the training works of the
river and storage of water
due to the construction of
Barrages/rubber dams and
lakes.
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water and navigation in Punjab.
The Act establishes minimum
standards for irrigation and
drainage services, which Canal
Officers are required to maintain.
An independent unit is maintained
to measure the quality of services
against these standards. It
requires the preparation of village
irrigation plans for each outlet,
involving owners and occupiers of
lands in the irrigation area. The
Act empowers the government to
draw up schemes for drainage
works necessary for
improvement, proper cultivation or
irrigation of lands, or protection
from floods. The cost of such
schemes can be charged to the
owners of Dbenefited Ilands.
Obstruction removal and drainage
works carried out under the Act
may require compensation to be
paid to affected parties.

30 | Punjab The rules define smog as a type | During the proposed project
Environmental of air pollution caused by the | implementation, it shall be
Protection  (SMOG | presence of high Ilevels of | made sure that vehicle and
Prevention and | particulate matter (PM), nitrogen | construction activities do not

Control) Rules 2023 | dioxide (NO2), and ozone (Os) in | generate air pollutants
the air. The rules identify the main | exceeding the limits set by
sources of smog, including: | PEQS 2016.

Industrial activities, Vehicle
emissions, Agricultural burning,
Construction activities and Waste
disposal. The rules require the
establishment of a monitoring
system to track smog levels and
report on the data. These rules
have also defined the standards
for air quality (which are referred
to PEQS), smog control measures
and penalties to ensure the
compliance.

2.3 INTERNATIONAL PROTOCOL / CONVENTIONS

As Pakistan is a member of a number of international organizations such as United Nations
Organization (UNO), Organization of the Islamic Conference (OIC), South Asian Association
for Regional Cooperation (SAARC), Economic Cooperation Organization (ECO) etc., so it
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has to follow the international protocols and obligations related to the environment. The
major protocols, ratification dates by Pakistan and obligations related to the proposed project
are provided in the Table 2.3 below:

Table 2.3: International Agreements/Conventions Relevant to the Project

ﬁlrc; Agreement/Convention | Ratification eDescrlptlon/ReIevanc
UNESCO Convention on the | Pakistan ratified this | Convention concerning

Protection of the World's
Cultural and Natural
Heritage, 1972

Web Link:
http://whc.unesco.org/en/%?2
Oconvention%20text/

convention on 23 July

1976.

the Protection of the

World  Cultural and
Natural Heritage -
requires  parties to

adopt a general policy
on the protection of the

natural and cultural
heritage, to set up
services for such

protection, to develop
scientific and technical
studies, to take
appropriate legal,
technical, scientific and
administrative
measures and to foster
training and education
for such protection.

The Rio Declaration, 1992

Web Link:
http://www.unesco.org/educa
tion/pdf/RIO_E.PDF

Pakistan signed the treaty

on 13 Jun,

1992 and

ratified on 1 June, 1994

The Rio Declaration
comprises 27 principles
which address
important issues such
as; sustainable
development to
integrate environmental
protection into the
development process;

common but
differentiated

responsibilities to
conserve, protect and
restore the earth’s
ecosystems; public
participation and

information access at
the national level,
reduce and eliminate
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Ratification

Description/Relevanc
e

unsustainable patterns
of  production and
consumption.

3 | Kyoto Protocol, 1992
Web Link:

col

https://unfccc.int/kyoto_proto

Pakistan has ratified
Kyoto Protocol in 2005

The Kyoto Protocol is a

protocol to reduce
Greenhouse  gasses
that cause climate

change. It was agreed
on 11" December,
1997 at the 3¢
Conference of the
countries to the treaty
when they met in
Kyoto, and entered into
force on 16" February,
2005. As of November
2007, 175 countries
have ratified the

protocol.

One hundred and
thirty-seven (137)
developing  countries
have ratified the
protocol, including

Brazil, China, India and
Pakistan but have no
obligation beyond
monitoring and
reporting emissions.

4 | Convention on Biological

Diversity, 1994

Web Link:
https://www.cbd.int/

Pakistan signed
this treaty in 1992 and it
was ratified by cabinet
in 1994.

The Convention on the
Biological

Diversity (CBD) has
three main  goals:
Conservation of
biological diversity
(or biodiversity);
sustainable use of its
components; and fair
and equitable sharing
of benefits arising from
genetic resources.

5 | UN Convention to Combat
(UNCCD),

Desertification
1994

Pakistan  signed the
Convention on 15th
October 1994 and ratified

The UNCCD is a
Convention to
combat desertification
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Agreement/Convention

Ratification

Description/Relevanc
e

Web Link:
https://www.unccd.int/

it on 24 February, 1997

and mitigate the effects

of drought through
national action
programs that
incorporate long-term

strategies supported by
international
cooperation
partnership
arrangements.

and

6 | Stockholm Convention on
Persistent Organic Pollutants
(POPs), 2004

Web Link:
https://www.un.org/press/en/
2004/unep204.doc.htm

The

Stockholm

Convention on Persistent

Organic
(POPs)

Pollutants

was signed on 22 May

2001 and entered in
force on 17 May, 2004.
Pakistan  signed

to

the

convention on December

6, 2001

Convention seeks to
protect human health
and the environment
from POPs as set out
in Article-1, which are
chemicals that remain
intact in the
environment for long
periods, become widely
distributed
geographically and
accumulate in the fatty
tissues of humans and
wildlife.

7 | Paris Agreement, 2015

The Paris Agreement’s

central goal is
strengthen the
response to the threat
climate change
keeping a
temperature
century well

rise

to

global

of
by

global
this
below two

degrees Celsius above

pre-industrial

levels and

to pursue efforts to limit
the temperature increase
even further to one and

half degrees
Additionally,
agreement
increase

aims
the ability

Celsius.
the

to
of

countries to deal with the

impacts of

climate

change, and at making

The implementation of
the proposed project
will reduce the
emission of
Greenhouse Gases
(GHGs) due to the
construction of the
proposed project.
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2;’ Agreement/Convention | Ratification Eescrlptlon/ReIevanc
finance flows consistent
with a low  GHG
emissions and climate-
resilient pathway.
8 | Sustainable Development | At the Sustainable | The MDGs that will

Goals (SDGs)

Development Summit on
25" September 2015, UN
Member States adopted
the 2030 Agenda for
Sustainable
Development, which
includes a set of 17
Sustainable Development
Goals (SDGs) to end
poverty, fight inequality
and injustice, and tackle
climate change by 2030.
Pakistan has displayed
commendable
commitment to the 2030
Agenda for Sustainable
Development as it was
one of the first countries
to endorse it globally in
2015. On 16™M February

2016, the Parliament
unanimously approved
the Sustainable

Development Goals
(SDGs) as the national
development agenda.

prevail for the
proposed project are
as follows:

Promote Gender
Equality and Empower
Women: The contractor
during construction
phase will be
responsible to hire
women for construction
activities to  elude
gender discrimination
and to promote women
empowerment, a
procedure  will be
devised.

Combat HIV/AIDS
Malaria and  Other
Diseases: Contractor
will be responsible to
conduct medical
surveillance of the
workers before hiring to
combat HIV/AIDS,
Malaria, COVID and
other diseases.

Ensure Environmental
Sustainability:
Contractor  will  be
responsible to ensure
environmental
sustainability of the
proposed Project Areas

by ensuring
implementation of EMP
to mitigate adverse
environmental impacts
from construction
activities during
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construction phase.

2.4 ADMINISTRATIVE FRAMEWORK

24.1 RUDA

The implementing Authority of the proposed project is Ravi Urban Development Authority
(RUDA). The management of RUDA will ensure that all the proposed mitigation measures
are effectively implemented at the design, construction, and operation stages of the
proposed project.

2.4.2 EP&CCD, Punjab

Pakistan Environmental Protection Agency is meant for the enforcement of environmental
laws in Pakistan. They have delegated powers to provincial environmental protection
agencies for review, approval and monitoring of environmental examination/assessment
projects. As the proposed Project falls in Lahore and Sheikhupura Districts of Punjab
Province, therefore, Punjab-EP&CCD will be responsible for reviewing the report, issuing
environmental approval and overall/broad based monitoring of the proposed project
activities.
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3. DESCRIPTION OF THE PROJECT

3.1 GENERAL

This Chapter presents the detailed project description along with project cost, land
acquisition, implementation schedule, workforce and water requirements, etc.

3.2 OBJECTIVES OF THE PROJECT
The project aims to establish a vital transportation link between the Ravi Riverbank and

Chahar Bagh Phase-l and Chahar Bagh Phase-ll, enhancing connectivity between key
areas, improving accessibility and supporting future urban development in the region.

3.3 PROJECT ADMINISTRATIVE JURISDICTION

The proposed Project lies in District Lahore and Sheikhupura, Punjab.

3.4 PROJECT IMPLEMENTATION SCHEDULE

The tentative implementation period for proposed Project is three 18 Months.

3.5 COST OF THE PROJECT

Tentative cost of the proposed Project is about PKR 30 Billion.

3.6 SALIENT FEATURES OF THE PROJECT

The scope of the Project encompasses Four Lane Carriageway Roads with Earthwork &
Allied Activities, pedestrian walkways green belts, etc. The Design features of the proposed

Project are provided below:

3.7 DESIGN FEATURES

e Length : 27.5 km
e Primary Road RoW : 300 ft

e Proposed RoW : 140 ft

e CB-1to CB-02 ROW 220 ft

e Proposed ROW CB-01-02 106 ft

e Service Roads : 26 ft

e No. of Bridges : 01

The typical cross-section for the primary road (300 feet RoW) is designed to
accommodate multiple transportation modes efficiently. It features 4-lane carriageways (50
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feet each) for vehicular traffic, flanked by dedicated Bus Rapid Transit (BRT) lanes (15
feet each) and a central green belt (52 feet wide) housing a mass transit station.

To support local traffic, 26-feet-wide service roads run parallel to the main carriageways on
both sides. Additionally, the design promotes non-motorized transport with 8-feet-wide
bicycle lanes and 6-feet-wide pedestrian walkways on both sides.

Extensive green belts (ranging from 6 to 11 feet) are incorporated. Total length of the road
is 22 km

Each deck consists of multiple 12-feet-wide traffic lanes, including dedicated 15-feet-wide
bus lanes to support public transportation. Additionally, 8-foot-wide bicycle lanes and 1’-5”
pedestrian walkways on both sides promote non-motorized transport, enhancing
accessibility. Shy lanes of varying widths (2’ and 3’-1”) are also incorporated. Total length of
the bridge is 1.8 km. The drainage and sewerage works are also proposed along these
roads to cater the need off future trunk infrastructure.

Cross section of Road and bridge is provided as Figure 3.1 and Figure 3.2.
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3.8 CONSTRUCTION ASPECTS
3.9 CONSTRUCTION MATERIALS

The materials used in construction of the proposed project would include following but not
limited to: cement, sand, aggregates, stones, reinforced cement concrete frame (RCC
Frame), brick infill, brick cladding coarse aggregates (crush), fine aggregates (sand), water,
asphalt, reinforcement cement and steel.

a) Crushed Aggregate of required specifications will be utilized by the contractor
from available sources nearby the project area.

b) Good quality natural fine aggregate or sand of acceptable gradation will be
obtained from nearby licensed or approved entities dealing with fine aggregates.

c) Asphalt, reinforcement and cement material will be transported from the nearby
factories or approved dealers for construction purposes.

3.10 CONSTRUCTION ACTIVITIES AND REQUIRED MACHINERY

Construction activities involve following:

e Earth work (clearing of vegetation/ trees and top soil);

¢ Roadwork (Levelling, preparation of sub grade, sub base, base and wearing course);
and

e Structure works.

The list of the machinery and the equipment required for the proposed project is provided in
Table 3.1.

Table 3.1: Machinery and Equipment Requirement

Sr. Type of Machinery/ Equipment Sr. Type of Machinery/ Equipment

No. No.

1 Bulldozer 12 Rollers

2 Excavator 13 Tandem

3 Dump Trucks 14 Vibratory Combination Rubber
Mounted Tandem Roller

4 Grader 15 Crane

5 Grader with Scarifier 16 Beam Launching Truss

6 BackHoe 17 Piling Equipment

7 Water Tanker 18 Vibrator for Concrete

8 Front End Loader 19 Road Marking Machine

9 Paver 20 Concrete Batching Plant

10 Power Broom 21 Asphalt Premix Plant

11 Bitumen Pressure Distributor 22 Laboratory with Equipment

3.11 CONSTRUCTION CAMPS

Camp site will be selected keeping in view the availability of adequate area for establishing
camp site, including parking areas for machinery, store and workshop, access to
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communication and local markets, and an appropriate distance from sensitive areas in the
vicinity. Keeping in view the following criteria guidelines, the Contractor has to identify the
construction camp site before start of the construction activities:

e There should be no resettlement issue for the location of the camp;

e Camp site should be away from the residential areas and sensitive receptors;

e Selection of site for construction camp shall be near the project area having proper
access to the nearby main/link road;

e The camp must be located in a place where the drainage from and through the camp
will not threaten any domestic or public water supply;

e Camp site must be adequate in size to prevent overcrowding of necessary structures;

e The camp site should consider avoiding any damage of property, vegetation,
irrigation, and drinking water supply systems;

e The camp site must not be subject to periodic flooding; and

e There should not be any ecological sensitive areas e.g. wildlife sanctuaries, game
reserves, national parks, forest areas, etc. near to the construction camp site.

3.12 WORKFORCE REQUIREMENTS

Tentative workforce required for proposed project during construction phase will be about
100 workers/employees. Unskilled labor should be hired locally.

3.13 SOURCE OF WATER

Contractor will be responsible to arrange water for construction works. However, it is
supposed that water tanks will be used by the contractor on the site for construction
activities.

3.14 WATER REQUIREMENT

The water consumption for construction phase is estimated to be 4,000 liters/day for 100
workers during construction phase of the proposed project.

3.15 WASTEWATER GENERATION AND TREATMENT MECHANISM

The wastewater generation is estimated to be 3,200 liters/day for 100 construction workers
during construction phase of the proposed Project?. Temporary toilets with cesspit will be
adequately installed and treated periodically, and after the completion of work, the ground
conditions will be restored.

2 Design Criteria of Public Health Engineering for Water Supply, Sewerage and Storm Water Drain (Domestic
sewage generation = 80% of water consumed/day
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3.16 SOLID WASTE

The solid waste generation is estimated to be 60 kg/day for 100 construction workers during
construction phase of the proposed Project®.

3.17 POWER REQUIREMENT / POWER SOURCE

The main source of electricity/electric power during construction phase will be the nearest
grid. The source of power for operation phase will be LESCO.

3 Source: Estimated solid waste generation rate in the study area is about 0.6 kg/person/day
(https://www.lwmc.com.pk/uc-plan.php).
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4. DESCRIPTION OF ENVIRONMENT

4.1 GENERAL

For any development project, the prevailing environmental conditions need to be assessed
prior to the stages of planning, designing and execution of the project. ldentification of
physical, ecological and social aspects of environment and collection of relevant data is
essentially important for the evaluation of impacts as well as for the suggestion of adequate
mitigation measures, which forms the basis for the implementation of the proposed project in
terms of prevailing environmental and social conditions in the study area.

The existing environmental conditions of the proposed project have been considered within
the Aol with respect to physical, biological and socio-economic aspects. The Study Area of
the proposed Project is selected as 50 m from project boundary on the basis of the Project’s
potential environmental and social impacts on the local resources. Information has been
collected from variety of sources, including published literature, field observations and
surveys, conducted specifically for this project have been analysed for this study.
Consultations were also held with the general public and stakeholders of the project area in
order to seek the public opinion on the implementation of the proposed Project. Various
guestionnaires and checklists were utilized as a tool for baseline data collection during field
visit.

4.2 PHYSICAL ENVIRONMENT

The following section provides an overview of the information on physical environment of the
study area collected from primary as well as secondary sources. The major parameters
covered include Topography, Geology, Soil, Seismicity, Climate and Meteorology, Water
Resources, Solid Waste, and Land Use, etc.

4.2.1 Topography
a) Lahore

Lahore is generally flat and slopes towards south and south-west at an average gradient of
1:3000. The general height varies from 150 to 200 meters above the mean sea level (MSL).
It is divided into two parts i.e., the low-lying area along River Ravi and the comparatively
upland area in the east, away from Ravi. The low lands are generally inundated by the river
water during intense rainfall events.

b) Sheikhupura

District Sheikhupura is located at 35 km from Lahore. The area of the District Sheikhupura is
flat and it is a part of Rechna Doab. By topography, the District falls into three main divisions:
i) upland or Sandal bar in north-west; ii) the lowland along the River Ravi; iii) The Degh
valley in between them. The River Ravi forms southern boundary of the district. The average
elevation of the district is 236 m (774 ft) masl. The Topography Map of the Study Area is
shown as Figure 4-1.
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4.2.2 Geology
a) Lahore

Lahore city lies on the alluvial plain called Bari Doab®. Bari Doab is a part of the Indo-
Gangatic alluvial plain formed by the Indus River and its tributaries. It is bounded by Ravi
and Chenab rivers in the northwest and west, and Sutlej River in the Southeast. A
northeastern boundary of Doab lies near the foothills of the Himalayan Ranges.

The Bari Doab is covered by quaternary alluvium which overlies semi-consolidated tertiary
rocks or metamorphic and igneous rocks of Precambrian age. Except for a small area in the
northeastern art of Doab where basement rock was encountered no information is available
at present regarding the distribution of tertiary and Precambrian rocks in the Doab.

The thickness of alluvial deposits in Lahore is reported to be more than 300 meters. These
alluvial deposits are underlain by the basement rocks of the Indian shield. The alluvial
deposits mainly consist of sands, with intercalation of silt and clay layers of varying
thickness. Project site is located in meander belt deposits.

The project area does not have any valuable minerals. Although, scientific in depth,
investigations haven’t been carried out, yet the surveys conducted have failed to discover
any minerals worth the name till to-date.

The only minerals worth to value are kallar and kankar® in the district Lahore. Kallar is the
grey powdery substance collected and taken out from the old village sites and other
deserted abodes in the district. It is used for the manufacture of crude saltpeter and also as
manure for the top dressing of young cotton and tobacco plants (no longer in the line of
extensive cultivation). With the passage of time the demand for Kallar diminished and its use
as a trading commaodity is on the decline. Kankar is used for metaling Roads and its smaller
particulars are burnt for lime. It is a kind of limestone gravel and is found, after being dug out
at a depth varying from one to eight feet, in many parts of the district particularly the uplands.
However; the project area does not have any valuable minerals.

b) Sheikhupura

The project area in District Sheikhupura is located in the upper part of Punjab plain near
River Ravi. The area is underlain by thick alluvial deposits consisting of clay, silts and sand
deposited by the River Ravi.

The geology of the greater part of the District Sheikhupura is alluvial plain and no rock
formation has been found. Sediment deposits are visible in the low velocity area of the river
where initial plant colonizers can be seen at the early stages of succession of vegetation.
The presence of old channels of Ravi River indicates conformity of the stream oscillation to
terrestrial rotation in the deflection of streams. However, abrupt migration indicates period of

4 Kadwai, S.U. and Siraj, A. (1964), “The Geology of Bari Doab, West Pakistan”, WAPDA Water and Soil Investigation Division
(Bulletin No. 8)
5 Malik, A. (2015). Geotechnical statistical evaluation of Lahore Site Data and Deep Excavation Design
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excessive flooding during which earlier channels were choked with sediments and the
streams were forced to create new channels (Kazmi 1964°). These alluvial deposits
comprise earthy brown to brown silt, clay and sand.

4.2.3 Soil
a) Lahore

The soil in the Lahore District is cohesion less and is of alluvial type deposited by Ravi River.
The types of soil layers that are present below the ground level includes: silt, silty clay, silty
sand, poorly graded sand with silt and lean clay.

b) Sheikhupura

The main soil in the Sheikhupura District is highly manured artificial soil commonly found
around villages. The Rohi is fine dark clay soil. The Dosahi or Missie is fine clay soil. The low
land along the River Ravi has light loam. The central portion which is the Deg Valley has stiff
soil. Stiff soil is either Rohi or Kallarathi depending on the salt (kallar) contents. There are
some old channel levee remnants and old basins filled up with clay materials. The only
mineral products of the District are Kankar and Kallar. Figure 4-3 shows the Soil Map of the
Study Area.

6 Kazmi, A.H., 1964; Report on the geology and ground water investigations in Rechna Doab, West Pakistan: Geological
Survey of Pakistan, Record 10/3, 26 p.
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4.2.4 Seismology

The project area lies in the Punjab Plain which shows low to moderate level of seismicity.
The epicenters of low to moderate magnitude earthquakes recorded in the Punjab Plain are
associated with the subsurface fractures in the basement rocks which are concealed by the
thick alluvial deposits.

The project region has been subjected to severe shaking in the past due to earthquakes in
the Himalayas. The prominent active fault; nearest to Lahore, is the Main Boundary Thrust
(MBT) which extends approximately 180 km to the northeast along the Himalayan front.
Over the past destructive earthquakes have been documented along this fault emphasizing
its significance in seismic activity in the region. The most recent is the October 08, 2005
Kashmir earthquake, which caused heavy devastation in Kashmir and adjoining areas of KP.
The destructive earthquakes of 1827 and 1905 were felt in Lahore wherein some important
historic buildings were reportedly damaged.

According to Building code of Pakistan, 2007 issued by Government of Pakistan, the project
area falls in Seismic Zone 2A of Pakistan (low to moderate damage) with Peak Ground
Acceleration (PGA) from 0.08 to 0.16 g. Figures 4-3 shows the seismic zoning map of
Project Area.

Title of Document Page No.
Environmental Impact Assessment (EIA) 4-6



AN SF i, |

Legend
= Major City

= Project Alignment

Seiamic Zones As per BCP

B zone 1 (Low Hazard)

- Zame ZA (Moderale

Hazard)
- Zone ZB (Moderate
Hazard)
B zon= 2 (High Hazard) E
B 2ove 4 (Very High Hazard) | 5
o e S . T'I 15 : m
RCE ISR Py Cf PR Kim
TIRIGE T HIE 747350 AR TUBITE TR
CLEENT CONSULTANT a4 | FamMERR [FROECT HAME
ﬁ MATIOHAL ENGINEERING | o | T SEISMIC ZONING MAP
T 0 Ry o C o crms o] RRUDP-BRIDGE 03 ROAD i ::“"
i ﬁfﬁw&m | ErE .I.mn-'.m Bl DHAL AT - 3075 | il
Figure 4.3: Seismic Zone of Project Area
Title of Document Page No.

Environmental Impact Assessment (EIA)

47



4.2.5 Climate and Meteorology

The seasonal climatic conditions must be considered for the design and execution of the
developmental projects. The climate including air, temperature, precipitation, humidity and
evaporation are an influencing factor, affecting the construction of engineering structures.
However, to determine the overall effect of the climatic stresses, daily and seasonal

temperature changes, site altitude, direct solar radiation, and precipitation must be considered.

(a) Lahore

Temperature, precipitation, relative humidity, evaporation, wind speed and wind direction of the
study area (District Lahore) is discussed below.

Temperature

Figure 4-4 shows the graphical presentation of average low and high temperatures in the Study

Area for the year 2010-2024.
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Figure 4.4: Mean Maximum and Minimum Temperature in Lahore (2010-2024)’

Precipitation (Rainfall)

Figure 4-5 shows the mean monthly precipitation in the study area for the year 2010-2024.

7 Source: Lahore Annual Weather Averages - Punjab, PK (worldweatheronline.com)
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Figure 4.5: Average Rainfall in Lahore (2010-2024) 8
Relative Humidity

A mean daily data of humidity on a monthly basis from 2010 to 2024 is shown in Figure 4-6.
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Figure 4.6: Mean Relative Humidity in Lahore (2010-2024)°

Wind Speed and Wind Gust

8 Source: Lahore Annual Weather Averages - Punjab, PK (worldweatheronline.com)
° Source: Lahore Annual Weather Averages - Punjab, PK (worldweatheronline.com)
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Figure 4-7 depicts average wind speed on a monthly basis in the study area from year 2010 to
2024.

271 Fixl FOT 0z 2

Blax Wind (kimnph} — Avg Giist (Kmph) Avg Wind (kmph)

Figure 4.7: Average Wind Speed and Gust in Lahore (2010 to 2024)°

(b) Sheikhupura

The climate of the district Sheikhupura is subject to extreme variations. It is hot and dry during
the summer and moderately cold in the winter. The maximum summer temperature in June is
50 °C, while in winter, during January, the average temperature is 10 °C. From the middle of
December to the middle of March, the air is very damp, cold and light to moderate rain falls at
intervals. The winter rain is followed by a spell of pleasant weather. The monsoon season
usually starts in the middle of July and continues until September. The average rainfall in the
district is about 635 mm?. The climatic conditions of district Sheikhupura i.e., Temperature,
precipitation, relative humidity and wind speed are shown below.

10 Source: Lahore Annual Weather Averages - Punjab, PK (worldweatheronline.com)
11 World Weather Online
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Figure 4.8: Average temperature in Sheikhupura (2010-2024)
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Figure 4.11: Average Wind Speed in Sheikhupura (2010-2024)

4.2.6 Surface Water Hydrology

a) Lahore

The main surface water resources in the Lahore city are Ravi River, Lahore Branch Canal,
Khaira Distributary and the BRBD canal.

Ravi River

The Ravi River is a trans-boundary river crossing North Western India and Eastern Pakistan. In
the past, River Ravi was the main source for recharge of groundwater aquifer, but due to
increasing water demand and diversion of its water in India, it can no longer meet the required
aquifer recharge of Lahore city. The quality of water of Ravi River has a direct impact on quality
of water present in the adjacent aquifer.

BRBD Canal

BRBD canal flows in the east of Lahore, from North to South. It crosses Grand Trunk Road, at a
distance of about 6 kilometers; from Lahore Ring Road. The Canal takes off from Upper Chenab
Canal (UCC) at Bambanwala, itself off takes from Marala Barrage with full discharge. The
BRBD is about 175 kilometer long. It is an earthen channel except a short lined central
segment. Although design capacity at head is 7,260 cusecs, the maximum discharge is around
4,600 cusecs. Among others, one of the reasons of limiting discharge to 4,600 cusecs is the
limited design capacity of Syphon for crossing of River Ravi. The Canal is brick lined from RD
260 to RD 373 and crosses the River Ravi and GT road at RDs 281 and 3252 respectively.

Lahore Branch Canal

12 Final Feasibility Study Report on Lahore Water and Wastewater Management Project-February, 2019
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The other surface water source is the Lahore Branch Canal (LBC), which takes off from BRBD
canal at about RD 230. LBC is an open channel with lining at both sides. Due to its limited
discharge of about 400 cusecs, this canal cannot be considered as surface water source for
Lahore, even to draw 100 cusec discharge.

b) Sheikhupura

There are two rivers flowing near the district Sheikhupura. The River Ravi forms southern
boundary of the Sheikhupura District. Whereas the Chenab River is towards the north western
side along the boundary of the district Gujranwala. There is well-established irrigation system in
the District. Upper Chenab Canal (UCC) and its distributaries form an irrigation network in the
District.

The water body in project area is River Ravi. The slope of the land in planned area is to the
south-west, which directs the rivers to flow in this path. Average slope of the area is 0.32 m/km.
The most of the discharge that falls in to the River Ravi is of sewage and industrial nature. Due
to present conditions, there is high level of contamination in form of organic, inorganic and
heavy metals in River Ravi.

Apart from this major surface water body, Shahdara Distributary is also existing along the Kala
Khatai — Narang Mandi Road. The surface water hydrology map of the study area is shown in
Figure 4-12.

4.2.7 Ground Water
a) Lahore

Presently, main clean water source in Lahore is ground water that meets all the requirements
including domestic, industrial and commercial, which is being extracted through tube wells
installed in the city.

Water and Sanitation Agency (WASA) is the competent authority for the planning, designing,
development and maintenance of water supply, sewerage and drainage system in the study
area. WASA is responsible for:

. Rehabilitation and augmentation of the existing system.

. Operation and maintenance of water supply, sewerage & drainage system.

o Undertaking bulk production, filtration/treatment, transmission and retail distribution of
purifying water.

. Collection, pumping, treatment & disposal of sewage & industrial waste.

. Enforcement against defaulters and unauthorized connections etc.

o Short term and long-term planning for tapping additional water sources & its
implementation to meet water supply and sewerage demand projected.
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WASA Lahore maintains a wide network of about 3,200 Km pipelines for water supply providing
water to the residents of Lahore city including Project Area. WASA have installed 316 tube wells
in the city for provision of pure and hygienic water to the residents. Average daily water supply
to the Lahore city is about 329 MGD through 610,000 water connections.

b) Sheikhupura

The groundwater resources in district Sheikhupura are in abundance in the form of groundwater
aquifer. Groundwater for drinking purposes is extracted from a depth of 120-200 meters (m). It
is pumped for irrigation, domestic, industrial and commercial purposes.

4.2.8 Drainage System

There are total eight (08) major drains in the Lahore city i.e. Sattu Kattla drain, Lakshami Drain,
Suk Nehar Drain, Upper Chota Ravi Drain, Lower Chota Ravi Drain, Siddique Pura Drain,
Cantonment Drain and Shahdara Drain along with 76 minor drains which finally fall into
aforementioned major drains. At present, all these drains collect wastewater from different areas
of Lahore and finally fall into River Ravi and greatly deteriorated the quality of river water.

The drainage system of the District Sheikhupura consists of natural drains. Bhed Nullah, Lila
Nullah, Degh Nullah, Niki Degh and Chicho Ki Malian Drain are the major natural drains of the
district, among them Degh Nullah is the main and the biggest drain.

The Bheed Drain is flowing near the project area in which minor drains falls. Figure 4-12 shows
the major drains in the study area.

13 https://wasa.punjab.gov.pk/infodesk_watersupply
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Figure 4.12: Surface Water Resources Map of the Study Area
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429 Floods

Floods in the Lahore and Sheikhupura Districts take place due to heavy rains in the
monsoon season causing serious damage to life and property. Recent events were recorded
in 2014. A disaster relief control center has also been established to control the emergency
situation. The control center remains updated with the latest information regarding the
disaster situation of the district and immediately disseminates it to the relief agencies.

Flows in the river have a great temporal variation, which results from structural interventions
from Indian side and Rainfall pattern. The flow in Ravi River is measured by gauging station
installed on Railway Bridge near Shahdara. Monthly averages flow from October to March
are very less. The average flow in these six months is 46.4 cumecs!®. The maximum
average flow occurs in the months of July, which is 546 cumecs. While minimum average
flow is in December, which is 40.4 cumecs.

Lahore had been subjected to extreme floods in past due to high discharge in Ravi River
during monsoon season. The flood of 1955 is the second highest on record flood for the
Ravi River, with peak discharges of 14,932 cumecs at Shahdara. It breached flood
embankments of the Bambanwala—Ravi—-Bedian—Dipalpur Link Canal, upstream from Ravi
Siphon, and at Shahdara Bridge. The Punjab Irrigation Department estimated that flood
discharges of 7,334 m®/s passed through the breaches at Ravi Siphon and 8,495 m3/s
through the breaches at Shahdara Bridge. The flood of 1988, with magnitude of 16,309
cumecs (575,941 cusecs) at Shahdara, was the worst flood of 20" century to hit Lahore City.

According to Indus Waters Treaty in 1960, right of Ravi River belong India. India uses the
water of Ravi for the purpose of Irrigation and generation of electricity. Before entering into
Pakistan, Madhopur Headwork is present in India, with spillway capacity of 17,750 cumecs,
further 24 km upstream is the Ranjit Sagar Dam (Thein Dam), having spillway capacity of
20,678 cumecs (CWC India). The Ranjit Sagar Dam was put into operation in 2011. This
massive storage, if released at the rate of maximum spillway capacity, can create a huge
flood.

4.2.10 Solid Waste
a) Lahore

Lahore Waste Management Company (LWMC) is responsible to ensure efficient collection,
transportation, recovery, treatment and disposal of solid waste generated in the study area.
LWMC renders following sanitation services throughout the Lahore city including study area:
. Collection of waste by placement of containers & bins and through door to door
collection;
. Collection and removal of waste to the approved disposal sites;
o Manual / Mechanical sweeping of main and arterial roads, streets and squares with
vacuumed vehicles; and

14 “Safe Passage of Riverine Flood from Highly Urbanized City: A Case Study of Lahore City in Pakistan’. Atiq et al., J Civil
Environ Eng 2018, 8:4
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° Mechanical washing.
LWMC has placed waste storage containers at different points in the study area, waste
collected by pickup from these containers and unloaded into nearby compactor or transfer
station. Estimated solid waste generation rate in the study area is about 0.6 kg/person/day .

However, from the field survey, it was observed that the situation of solid waste
dumping/collection in the study area is not satisfactory as waste was dumped as open heaps
along the road sides and in open plots by the public.

b) Sheikhupura

Sheikhupura currently generates about 205 tons of municipal solid waste daily, and is
estimated to have a yearly generation of 74,869 tons. Estimated solid waste generation rate
in the study area is about 2033 using 0.531 kg/capita/day *°.

The primary collection is accomplished by sanitary workers those carry out sweeping of
streets and roads and collect the solid waste from small heaps with the help of brooms,
wheel barrows etc. and store at permanent and temporary collection points. 40% of localities
in Sheikhupura are fully served, 40% partially served, while 20% are not served. 20% roads
in the city are being manually swept daily. Town Municipal Administration (TMA) is
responsible for solid waste management in the Districts.

15 https://www.lwmc.com.pk/uc-plan.php
18 gtuation Analysis Report for Integrated Solid Waste Management (ISWM) In Sheikhupura, (2013).
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Figure 4.13: Sampling Location Map of Environmental Monitoring
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4.2.11 Environmental Monitoring, Sampling and Testing

The environmental monitoring of parameters like ambient air quality, noise level, surface
water and groundwater help us to analyze the prevailing environment conditions in and
around the study area, and to protect it from any adverse activities due to the proposed
Project implementation.

Air Quality

The ambient air quality monitoring for Nitrogen Dioxide (NO-), Nitrogen Oxide (NO), Sulfur
Dioxide (SO.), Carbon Monoxide (CO), Ozone (Ogs), Particulate Matter (PM.;s), Particulate
Matter (PM1o) and Suspended Particulate Matter (SPM) was carried out at Project Site. The
sampling was conducted for 24 hours duration for NO2, NO, SO;, PM2s, PM1p and SPM, 1
hour for Oz and 8 hours for CO. The average concentrations of ambient air pollutants are
given in Table 4-2. A pictorial view of monitoring is shown in Plate 4-1.

Table 4-1: Average Concentration of Ambient Air Pollutants

Parameter Average Concentration of Pollutants Limits as Per
AGN1 | A&N2 A&N3 | A&N 4 PEQS

Carbon Monoxide | 1.7 1.3 mg/m | 2.1 mg/m3 s 5mg/m3
(CO) ug/m? 1.12 mg/m (8 hours)
Sulfur Dioxide (SOz) 9.9 8.3 10.4 ug/m?® | 19.34 pg/m?

ug/m? ug/m? 120ug/m?3

3 3

Ozone (03) ﬁ;/&;s \33/;3 24.9 ug/m*® | 18.99 ug/m 130 pg/m?® (1 Hour)
Oxides of Nitrogen as | 15.0 13.1 12.3 yg/m?® | 14.35 pg/m? 40 ua/m?
NO pg/m? pg/m? H9
Oxides of Nitrogen as | 20.9 23.1 24.5 pg/m*® | 22.34 uyg/m? 80 ua/me
NO2 pg/m?® pg/m? H9
Particulate Matter | 234 393 190 pg/m* | 30.70 pyg/m? 35 ua/m?
PM,.5* Hg/ms3 Mg/m? H9
Particulate Matter | 427 469 375 pg/m?® | 133.46 ug/m? s
PMuo* Hg/m? pg/m? 150 pg/m
Suspended Particulate | 786 741 800 pg/m?® | 199.16 pug/m? 500 ua/me
Matter (SPM)* Hg/m? Hg/m? K9
Lead (Pb) 0.05 0.07 0.03 pg/m* | 0.18 pg/m?

ug/m? ug/m? 1.5 yg/m?

pug/m3:  micrograms per cubic meter PEQS: Punjab Environmental Quality Standards

The analysis of pollutant concentrations indicates that all parameters, including Carbon
Monoxide (CO3), Sulfur Dioxide (SO;), Ozone (Oz), Oxides of Nitrogen (NO & NO), and
Lead (Pb), are within the permissible limits set by PEQS. However, Particulate Matter (PM2 s,
PMso, and Suspended Particulate Matter - SPM) significantly exceed the PEQS limits, raising
serious concerns about air quality.

Noise Level
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Noise level monitoring was carried out in the study area. The average concentrations of
noise level are given in Table 4-3.

Table 4-2: Average Concentration of Noise Level

Averaging Time PEQS Unit Average Value in dB (A)
Commercial Area A&N 1 A&N 2 A&N 3 A&N 4
Day-time 65 db (A) 58 68 68 52.80
Night-time 55 52 57 59 44.93

The above results show that the average noise values at day time are within the permissible
limits of PEQS in the Study Area except night time values at Location A&N 2 and A&N 3.

Drinking/Ground Water Quality

Drinking water samples were also collected in the study area and were analyzed for
physical, chemical and microbiological parameters. Table 4-4 shows the results of ground
water analysis. A pictorial view of monitoring is shown in Plate 4-1.

Table 4-3: Results of Ground Water Analysis

Test Results (Ground Water) PEQS
ST Parameter | Unit _ ) )
No. Location 1 Location 2 Location 3
1 Total i Detected ND ND Must not be detectable in
' Coliform any 100 mL sample
Fecal Detected ND ND Must not be detectable in
2. Coliform - any 100 mL Sample
Bacteria
3 E. Coli i ND ND ND Must not be detectable in
' any 100 mL Sample
4 Taste _|Unacceptable| Acceptable Acceptable |[Non-Objectionable /
' Acceptable
5 Odor B Acceptable | Acceptable Acceptable |Non-Objectionable /
' Acceptable
pH* -- 7.6 7.8 6.91 6.5-8.5
Turbidity NTU 7.8 0.6 <0.1 <5 NTU
Color TCU ND ND <1.0 <15 TCU
Total 1205 567 619.0 <1000 mg/L
Dissolved
% Isolids mg/l
(TDS)*
Total 298 196 344.0 <500 mg/L
10. |Hardness | mg/l
as CaCOs*
11. |Residual mg/l ND ND <0.1 0.2-0.5 mg/L
Title of Document Page No.
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Test Results (Ground Water) PEQS
ST Parameter | Unit . ) .
No. Location 1 | Location 2 Location 3
Chlorine
12 Crllorlde (as mg/l 168 38 9.78 <250 mg/L
Cl)*
i <
13, F|L_JOI’Ide mg/l 0.6 0.2 <0.01 <1.5 mg/L
(F)*
Cyanide ND ND <0.05 mg/L
14. (CN) mg/l
Nitrate 0.5 ND 4.8 <50 mg/L
15. mg/|
(NO5") J
Nitrite <0.01 <3 mg/L
16. mg/l ND ND
(NO,) g
Phenolic <0.01 NGVS
17, |compounds) o, ND ND
(as
Phenols)
i <
18, Aluminum mg/l ND ND <0.028 <0.2 mg/L
(Al)
i <
19 Antimony mg/l ND ND ND <0.005 mg/L
(Sh)
i <
20. Arsenic mg/l ND ND <0.01 <0.05 mg/L
(As)
21. |Barium (Ba)| mg/l ND ND <0.031 0.7 mg/L
22. |Boron (B) mg/l ND ND <0.1 0.3 mg/L
23 Cadmium mg ND ND <0.0028 0.01 mg/L
(Cd)
i <
o4, Chromium mg/l ND ND <0.0054 <0.05 mg/L
(Cr)
o5, Copper mg/l ND ND <0.0045 2.0 mg/L
(Cu)
26. |Lead (Pb) | mgl/l ND ND <0.013 <0.05 mg/L
<
27, Manganese mg/l ND ND <0.0016 <0.5 mg/L
(Mn)
<
08, Mercury mg/l ND ND <0.0008 <0.001 mg/L
(Hg)
29. Nickel (Ni) | mg/l ND ND <0.008 <0.02 mg/L
30. Selenium mg/l ND ND ND 0.01 mg/L
(Se)
31. Zinc (Zn) mg/| ND ND <0.0033 5.0 mg/L
mg/l: Milligram per Liter BDL: Below Detectable Limit
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The above table illustrates that all physical and chemical parameters are well within
permissible limits of PEQS Environmental Quality Standards, 2016. However, value of
turbidity in sample number DW1 exceeding the permissible limits of PEQS.

Surface Water /Wastewater Quality

The surface water quality was measured at two (02) different locations. The water samples
were analyzed for the parameters specified in PEQS. The detailed wastewater results are
given in Table 4-5.

Table 4-4: Surface Water/Wastewater Quality Monitoring

Test Results PEQS

Sr. No.|Parameter ) Location 2
Location 1 (SW) (WW)
1. pH 8.2 7.92 6-9
2. Biochemical Oxygen Demand (BODs) <2 mg/l 71 80
3. Chemical Oxygen Demand (COD) <3 mg/l 204 150
4, Total Suspended Solids (TSS) 13 mg/l 58 200
5. Total Dissolved Solids (TDS) 218 mg/l 1648 1000
6. Phenolic Compounds (as Phenols) ND <0.01 0.1
7. Grease and Oill ND <0.2 10
8. Chloride (CI) 10 mg/l 172.28 1000
9. Fluoride (F°) 0.3 mg/l <0.01 10
10. Cyanide (CN") ND <0.01 1.0
11. An-ionic Detergents (as MBAS) ND - 20
12. Sulfate (S04%) 178 mg/l 211.56 600
13. Sulfide (%) ND <0.2 1.0
14, Ammonia (NHs) ND 2.3 40
15. Cadmium (Cd) ND <0.0028 0.1
16. Chromium (Cr) ND 0.03 1.0
17. Copper (Cu) ND <0.0045 1.0
18. Lead (Pb) ND 0.013 0.5
19. Mercury (Hg) ND 0.0008 0.01
20. Selenium (Se) ND ND 0.5
21. Nickel (Ni) ND 0.05 1.0
22. Silver (Ag) ND 0.06 1.0
23. Total Toxic Metals ND 0.15 2.0
24, Zinc (Zn) ND 0.078 5.0
25. Arsenic (As) ND <0.01 1.0
26. Barium (Ba) ND <0.031 15
27. Iron (Fe) 0.4 mgl/l 0.55 8.0
28. Manganese (Mn) ND 0.23 15
Title of Document Page No.
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Test Results PEQS
Sr. No.|Parameter . Location 2
Location 1 (SW
29. Boron (B) ND <0.1 6.0
30. Residual Chlorine (Cl2) ND - 1.0
31. Temperature 19.2°C 1.6 NGVS

It is evident from the monitoring results that all the parameters are well within prescribed

limits of the PEQS, 2016.

i '-l-l e
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Plate 4-2: A view of Monitoring at Project Site

Detailed environmental monitoring, sampling and testing reports have been provided as
Annex-l.

4.2.12 Land Use Pattern

The land use of the study area consists of barren area, Surface water bodies, trees, built up
area agriculture area and track/roads. Figure 4-15 shows the Landuse Map of the study
area, whereas, Land use statistics of the project area are summarized in Table 4-6. Pictorial
view of land use is given in Plate 4-2. Detailed landuse maps have been shown in the
Annex-Il.

Table 4-5: Land Use Statistics of the Project Area

Area
Sr. No. Landuse Type (acres)
1 Agriculture 356.11

2 Builtup 9.03

3 Canal 0.74

4 Drain 3.35

5 Forest 1.25

6 Railway Track 0.75

7 River 47.01

8 Road 5.01

9 Vacant/Open Space/ Barren Land 32.01

Title of Document Page No.

Environmental Impact Assessment (EIA) 4-24



Qe 3]
PAK

Bhaini Road Livestock in near Bhukan Wal

River Ravi Ainnu Bhatti Forest

Agriculture Field Railway Track
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Fish farm Islamabad Village

Plate 4-2: Landuse of the Study Area
4.2.13 Environmental Sensitive Receptors

Sensitive receptors are people/places more susceptible to the adverse effects of exposure to
the pollutants and social disturbance, due to the developmental projects. Thus, sensitive
receptors are necessary to be identified, to evaluate the potential impacts of the proposed
Project on public health and the environment and adopt necessary mitigation measures to
minimize the impact. The major sensitive receptor has been identified within Aol of the
proposed project is shown in Figure 4-16. Pictorial view of the sensitive receptors is given in
Plate 4-3.
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Plate 4-3: Sensitive Receptors in the Study Area
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Figure 4.14: Land Use Map of the Study Area
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Figure 4.15: Sensitive Receptor Map of the Study Area
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4.3 ECOLOGICAL ENVIRONMENT

The ecological study of the area has been conducted using standard ecological assessment
techniques based on primary and secondary information and the inclusion of additional
information collected during site visits, discussions, and meetings with groups of
communities/public living in and around the Project area coupled with expert visual
observations and departmental consultations. Following is the description of the baseline of
the ecological environment of the area.

Flora

The Project area is dominated by barren and agricultural land use, in combination with a few
scattered trees, where vegetables are also grown by locals. The soil shows that the
vegetation of the Project area shows that it is suitable for the agriculture and plantation of
native species along the agricultural fields.

The local farmers have also raised trees like Shisham or Tahli (Dalbergia sissoo), Kikar
(Acacia Nilotica), Jamun(Syzygium cumini) Beri (Zizyphus spp) Thoot (Morus alba), Dherek
(Melia azedarach), etc. along the boundaries of their agricultural fields. Pipal (Ficus religiosa)
are grown for shade in their houses or eras

a) Annu Bhatti Protected Forest

Ecologically, the region falls under the Tropical Thorn Forest Zone. These are low, open and
pronouncedly xerophytic forests in which thorny leguminous species predominate. This type
occupies the whole of the Indus Plain except the driest parts. Vegetation of the area shows
that it is suitable for the plantation of native species in forest and along the agriculture fields.
Variation in diversity is caused due to climate, heterogeneity, biotic interaction and habitat. In
the past, the area was covered with huge amount of ground vegetation/flora now the
conditions are at the adverse side because the original or natural habitat has been modified
and converted into degraded. This particular area has been accessible to humans for a long
time resulting in low diversity and wildlife abundance

There is no considerable number of fruit trees found in the study area but generally, fruit

trees are mostly raised at the deras or residences of the local landowners. Common trees
found in the area are given in Table 4-7.

Table 4-7: Major Tree species in the Study Area

Sr. No. | Common Name Scientific Name
1. Eucalyptus Eucalyptus camaldulensis
2. Dherek Melia azedarach
3. Kikar Acacia Nilotica
4. Bairy ziziphus mauritiana/nummularia
5. Bhor Ficus benghalensis
6. Pipal Ficus religiosa
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Sr. No

. Common Name

Scientific Name

7.

Shisham

Dalbergia sissoo

8.

Paper Mulberry

Broussonetia papyrifera

9.

White Mulberry

Morus alba

10.

Jamun

Syzygium cumini

b) Shrubs and Herbs

The Project area is not having large variety of the shrubs and herbs but some common
species found in the study area are Jawan (Alhaji maurorum), Bhakra (Tribulus terrestis),
Aak (Calatropis procera), a list of shrubs and herbs found in the study Area is given in Table
4-8.

Table 4-8: Shrubs and Herbs in the Study Area

Sr. No. | Common Name | Scientific Name
1. | AaK Calotropis procera
2. | Jawan Alhagi maurorum
3. | Bhakra Tribulus terrestis

c) Grasses

The overall condition of the study area may fall in the modified/degraded habitat category.
The original flora of the tract is almost in deteriorated condition and lost its virginity and
originality as well. The most common grass of the tract is Khabbal (Cynodon dactylon). It is
a useful fodder grass. Kana (Saccharum munja) and Dib (Typha angustata) are found along

the water courses or in moist places.

Pictorial views of birds in the project area are provided in Plate 4.3.
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al Views of Flora in the Project Area

Fauna
a) Mammals

The Study Area falls in barren and agricultural land use and is not very rich in wildlife
mammals. However, common mammals (in & around the project area) found are Jackals
(Canis aurecus), Squirrel (Funambulus), Rats (Mus musculus) and Mongoose (Herpestes
auropunctatus). Wild Boar (Sus scrofa) is also reported in the area, but its number has been
reduced to a bare minimum as a result of extensive hunting and shooting. Porcupine (Hystrix
indica) is also reported in region. The above and the species given in the table, are away
from the Project location but are found regionally.

Domestic animals include goats, cows and buffaloes. Another important domestic draught
animal of the area is donkey which is used for pulling carts, etc. A list of mammals found in

the area is given in below Table 4-9.

Table 4-9: Mammals in the Study Area

Sr. No. | Common Name Scientific Name
1. Jackal Canis aureus
2. | Porcupine Hystrix indica
3. | Saquirrel Sciuridae
4. House Mouse Mus musculus
5. | Mongoose Herpestes javanicus
6. | Wild Boar Sus scrofa

b) Reptiles

The subject species are dependent on the overall condition of environment of the region and
associated with different environmental factors. Common reptiles found in the Study Area
include snakes like Cobra (Naja naja), Rattle Snakes and Rat Eater Snakes. List of Reptiles
found in the area is given in Table 4-10.

Table 4-10: Reptiles in the Study Area
Sr. No. | Common Name Scientific Name
1. Indian Cobra Naja naja
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Sr. No. | Common Name
2. Indian Krait

Scientific Name
Bungarus caeruleus

c) Birds Avifauna

The project area was reported degraded in terms of avifauna habitats. Water fowls are seen
in plenty during Kharif season, along agricultural fields. These include little and medium
sized Egrets and Mallard (Anas platyrhynchos). The common bird species found in the tract
are the Common Crow, Common Mynah, House Sparrow and Common Teal are abundant
in the area and are frequently sighted. Many precious species in the area have been
reduced to a minimum quantity due to excessive and illegal hunting.

Birds seen and reported in the tract are given in Table 4-11.

Table 4-11: Common Birds in the Study Area

Sr. No. | Common Name | Scientific Name
1. | Mynah Acridotheres tristis
2. | House Crow Corvus splendens
3. | House sparrow | Passer domesticus
4. | Pigeon Columba livia
5. | Quil Coturnix coturnix
6. | Little Egret Egretta garzetta

d) Endangered Species
No endangered flora and fauna were found on the track.

Pictorial views of fauna in the project area are provided in Plate 4.3.

Plate 4.3: Pictorial Views of Fauna in the Project Area

4.4 SOCIO-ECONOMIC ENVIRONMENT

The socioeconomic baseline covers the demography, administrative and political settings,
religious and cultural, economic aspects, infrastructure and facilities, and gender aspects. To
document the socio-economic conditions of the population settled in the Project Area, social

surveys of the Households (HH) were carried out.
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The basic objectives of the social survey were to:

° Observe and document the existing socio-cultural settings of the study area;
Identify the potential impacts associated with the implementation of the proposed
project;

o Get feedback from community about existing and potential social issues; and

o Evaluate the possibilities of addressing them in the report.

Socio-economic survey of the selected households of the study area was carried out.
Baseline information was collected from direct and indirect affectees during the field visit.

4.4.1 General Description of the Project Area

The Project Area of proposed project falls in Lahore and Sheikhupura Districts. Study Area
included the following major settlements.

Gunj Sundwan,;
Bhaini Par,
Ainu Bhatti
Bukan Wal;
Jhuggian Arazi;
Babakwal;

Kot Hidyat ALi
Chak No. 41UC

4.4.2 Methodology

The socio-economic survey was carried out in the month of January 2025. A sample size of
56 was taken by using random sample technique. During the socio-economic survey,
respondents were informed about the Project objectives, its location and basic design
features. To get the maximum information about the local community and proposed Project
area, both primary and secondary sources were used for data collection. To assess the
socioeconomic conditions, a series of questions were asked during the socio-economic
survey

In addition, the survey was followed by public consultations at the village level through group
discussions, key informant interviews, participatory observation and by using a structured
proforma.

4.4.3 Task Specific Approach

In conducting the social survey, full concentration was given to identify area of impacts and
collection of necessary data/information on the existing social environment (economic,
social, cultural etc.). This was done by holding discussions / meetings followed by in-depth
survey and administering structured / semi-structured questionnaires. Assessment was also
made about the project impact on the livelihood of the people.
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4.4.4 Discussion with Officials

The Consultant had frequent discussions with the client and the concerned project officers to
get a clear understanding about the project. This facilitated sharing of ideas, conceptual
clarity and minimized constraints in carrying out the task.

445 Data Collection and Field Survey

The Consultant conducted field survey/investigation on various socio-economic aspects to
assess the existing socio-economic environment of the project area as well as identify likely
impacts under a changing situation with and without the proposed Project. Accordingly, the
social study covered the beneficiaries, the affected people and concerned stakeholders in
the area and elicited their views / suggestions for mitigation / enhancement of different types
of impacts.

4.4.6 Community/Stakeholders’ Participation

Community consultations with different stakeholders, beneficiaries and affected communities
of the Project Area were organized to facilitate stakeholders’ / peoples’ participation in the
project activities of the proposed project and their views and feedbacks were incorporated
for planning/preparation of the proposed project. Such consultations would strengthen the
commitment of a wide cross-section of the affected people, public representatives,
government employees and professional groups by giving them an opportunity to participate
in key decisions.

4.4.7 Administrative and Political Settings

a) Lahore District

The Mayor of Lahore is the leader of the municipal government of Lahore (Metropolitan
Corporation Lahore) in Lahore, Punjab. The mayor is directly-elected in municipal elections
every four years alongside nine (09) deputy town mayors. The mayor is responsible for the
administration of government services, the composition of councils and committees
overseeing Lahore City District Departments and serves as the chairperson for meeting of
Lahore Council.

The mayor is responsible for the administration of government services, the composition of
councils and committees overseeing Lahore City District departments and serves as the
chairperson for meeting of Lahore Council. The mayor also functions to help devise long
term development plans in consultation with other stakeholders and bodies to improve the
condition, livability and sustainability of urban areas.

Lahore comprises five tehsils i.e. Lahore city and Lahore Cantt, Model Town, Raiwind Tehsil
and Shalimar Tehsil. While these tehsils are further divided into nine towns as under: i.
Nishtar Town; ii. Gulberg Town; iii. Aziz Bhatti Town; iv. Allama Igbal Town; v. Ravi Town; vi.
Shalamar Town; vii. Samanabad Town; viii. Wahgah Town; ix. Data Gunj Bakhsh Town.
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Union Councils (UC) is the lowest tier of the local government and fifth tier of government in
Pakistan; in rural areas, UCs are often known as "village councils". The territory represented
by a village council usually comprises a large village and surrounding areas, often including
nearby small villages. The term "union council* may be used for localities that are part of
cities. A village council is an elected local government body headed by a mayor and a
deputy mayor. Tehsil Council is the next tier of local government. About 4 to 5 UCs fall in the
Tehsil Council (TC). Tehsil is a sub-unit of the district, which is the highest tier of the local
government system, dealing with the administrative matters at district level.

A district is composed of Tehsils and is governed by the Deputy Commissioner (DC). Like
other districts of the Punjab, the local government system of Lahore comprises UCs
consisting of members directly elected by people through an open competition, which is also
from the Electoral College for the selection of the members for the next higher tier.

b) Sheikhupura District

Deputy Commissioner (DC) is the highest ranked administrator of the district. For the
collection of revenue and administration, the district is subdivided into Tehsils. Local
governments also administer the area through Union Councils and Tehsils.

4.4.8 Demography of Districts

The Project area falls in the Lahore and Sheikupura Districts, and main features of the
districts are given below:

4.49 Population and Family Size
a) Lahore

According to Census of 2017, the population of Lahore District is 11,126,285 with an
average annual growth rate of 3.0 percent from 1998 to 2017. The male population of
Lahore District is more than the female population. Out of the total population, 52.34 percent
are males and 47.66 percent are females and the sex ratio of the district is 109.87.
According to census report 2017, the average household size for the district is 6.33 persons.

b) Sheikhupura

According to Census of 2017, the population of Sheikhupura District is 3,460,426 with an
average annual growth rate of 2.22 percent from 1998 to 2017. The male population of
Lahore District is more than the female population. Out of the total population, 51.72 percent
are males and 48.28 percent are females and the sex ratio of the district is 107.16.
According to census report 2017, the average household size for the district is 6.68 persons.

4.4.10 Agriculture Practice
In the proposed project area, groundwater is being supplied through tube wells, or river

water for agriculture purposes which are the main source of irrigation water however,
sewerage water is also used for agriculture purpose. Local farmers use traditional methods

Title of Document Page No.
Environmental Impact Assessment (EIA) 4-36



R PAK

for farming (i.e. ploughing, tilling etc.) coupled with use of tractors and modern machinery for
cultivation and harvesting. They grow almost all types of vegetables and fodder crops for
their domestic animals. Milk selling is one of the major source of livelihood for the local
people, hence, they are used to grow fodder crops on major portion of their agricultural land.
Moreover, Potatoes, sweet potatoes, tomatoes, sweet potatoes, wheat and rice are also
commonly grown. There are no fruit orchards in proposed Project’s Aol.

The major agricultural machinery being used was tractors. There has been a consistent
increase in the number of privately-owned agricultural machines. The farmers seem to
consider increased mechanization of agriculture as they are buying more agricultural
machinery, especially tractors. Scythes, sickle-type western hand tools are also being used
for cutting of Barseem and other fodder crops. Fertilizers such as Urea and Ammonium
Phosphate are used by farmers to increase the crop productivity.

4.4.11 Livestock

Lahore and Sheikhupura Districts are rich in agriculture products. Its lush green lands are a
big producer of human food and livestock fodder. Livestock industry provides not only the
major food requirements of human use protein but also forms backbone of national income
through dairy products. To enhance this productivity, the livestock department of the District
is doing a great job. The livestock rearing is made at large-scale in the Project Area. AlImost
all the households who have their link with the agriculture are keeping the cattle. All the
domestic animals like buffalos, bulls, cows, calves, goats and donkeys are reared up in the
proposed Project Area. The livestock rearing is made mostly on commercial basis in the
proposed Project Area.

4.4.12 Survey Findings
i. Marriage and Marital Status

Endogamy is the prevalent trend of marriage. Most of the people are monogamous as
second marriage is expensive. Mothers have very little role in decision-making about
marriages of their sons and daughters. Neither the groom nor the bride is allowed to choose
his or her life partner in rural areas. The decision of the parents is considered final; however,
sometimes the bridegroom is consulted before the final decision. As per social survey, the
majority of respondents (i.e. 94%) were married and 16% were unmarried. Table: 4.12
shows the marital status of the respondents.

Table 4.12: Marital Status of the Respondents

Sr. No. | Marital Status | Number | Percentage
1 Married 47 94
2 Un-Married 9 16
Total 56 100
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ii. Literacy

Educational distribution of the respondents shows that Fifteen (14%) of the respondents
were illiterate. 23% were educated up to primary level. However, 21% and 16% were
educated up to middle and matric level respectively. Moreover, 14% respondents were
educated up to intermediate and 12% respondents described their education level up to
graduation and above. Educational level of the respondents is shown in Table 4.13.

Table 4.13: Educational Level of the Respondents

Sr. No. Education of the Respondents | Number | Percentage

1 llliterate 8 14
2 Primary 13 23
3 Middle 12 21
4 Matric 9 16
5 Intermediate 8 14
6 Graduation and above 6 12

Total 56 100

Based on the field survey and discussion with the locals, it is noted that female literacy rate
was lower compared to males. Locals give least importance to female education. However,
proposed project area falls in Lahore and considered semi urban area. Following are the
reasons of low literacy rate among women in the area:

° The major cause of women illiteracy is increase in population, which is playing a
negative role in this deprivation of female education. A family having more children
and less income will prefer to educate the boys of the family, while the girls will be
given embroidery or sewing skills;

° There is also misconception that females have to manage home after marriage
whereas males have to earn for livelihood, so education matters only for males and
not for females;

° Some families do not like their daughters to study in co-education institutes thus
depriving them of higher education;

. The social setup is male dominated and girls restricted to homes and cannot go out
freely thus any male of the family has to take responsibility for grocery purchasing
etc. This sometimes seems difficult to them. There is also a sharp division between
female oriented work and male oriented work. Females are not allowed to work in
all sectors therefore their education is not considered valuable; and

. The number of schools and colleges for females are less with compare to males.
Girls have to travel a long distance to reach the schools or colleges. For this
reason, most parents prefer to give them religious education.

iii. Languages Spoken

Punjabi is the predominant language being spoken in the Area while Urdu is a common
language.
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iv. Housing

A mix housing pattern was observed among the surveyed Households 18% of the
respondents were living in semi pacca houses, while 73% respondents had pacca houses.
Only 9% of the respondents mentioned that they were living in kutcha houses, made with
mud and inferior construction material. Table 4.14 shows construction pattern of houses of
the respondents.

Table 4.14: Housing Conditions

Sr. No. Type of House Number Percentage
1 Semi Paccal’ 10 18
2 Paccal® 41 73
3 kutcha?® 5 9
Total 56 100

The majority of the respondents had 2-3 rooms in their houses; few of them were having
more than this equation.

The type of the toilet used by the household indicates living conditions and is strongly related
to the health and hygiene of the household members. All the people (100%) had flush type
of latrine inside of their homes.

V. Occupations

Occupation of the respondents were also asked during the field survey. Majority (46%) of
the respondents were associated with farming. Thirteen (9%) of the respondents were
running their shops while 4% of the respondents were mechanic of different fields. Almost
14% were engaged with different types of labor including agriculture, industrial and general
labor for earning their livelihood, while 12% were engaged with private jobs to earn their
livelihood. Rest of the respondents were associated with their own business and government
jobs as reflected in Table 4.15.

Table 4.15: Occupation of the Respondents

SI. Profession Number of Percentage
No. Respondent

1 Farmers 28 50

2 Shopkeepers 5

3 Mechanic 2

4 Laborers 8 14

5 Private Service 7 12

6 Business 4 7

17 Constructed using a combination of pacca (strong, high-quality) and kutcha (inferior) materials.
18 Pacca housing refers to dwellings that are designed to be solid and permanent, built of substantial
material such as stone, brick, cement, concrete, or timber.

19 Constructed of mud and kutcha (inferior) materials
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7 Govt. Service 2 4
Total 56 100

Vi. Income Levels

Socioeconomic findings of the survey revealed that 5% of the respondents were falling in the
low-income group of up to rupees 30,000. On the other hand, 43% were earning in the range
of 30,001 to 40,000 rupees, and 23% of the respondents were earning their monthly income
between the ranges of 40,001 to 50,000 rupees per month. Whereas, 18% of the
respondents were earning between 50,001 to 60,000 and 11% were earning above 50,000
per month. Table 4.16 shows the average monthly income of the respondents.

Table 4.16: Average Monthly Income of the Respondents

Suvo. | Alerseenty | e | rercentage
1 Up to 30,000 3 5
2 30,001 — 40,000 24 43
3 40,001 - 50,000 13 23
4 50,001-60,000 10 18
5 Above 60,000 6 11
Total 56 100

During the field surveys, it was observed that in case of farming households, the major
sources of income were from crops and livestock (dairy products). For non-farm or landless
households, the main sources of income were activities, such as business, shopkeeper,
government employment, private employment, and labor work

Vil. Expenditure

Household expenditure depends on the earning of the household members, about 9% of
respondents reported their monthly expenditure up to 30,000, and 41% respondents found
within the range of 30,000- 40,000 per month. While, 21% were falling between the
expenditure range of 40,001 to 50,000 and 18% recorded their monthly expenditures
between the ranges of 500,001-60,000 per month. However, 11% of the respondents were
having their expenses more than 60,000 per month. Table 4.17 shows the average monthly
expenditures of the respondents.

Table 4.17: Range of Monthly Expenditures of the Respondents

Sr. No. Average_ Monthly | Number of Percentage
Expenditures
Respondent
Up to 30,000 5 9
30,001 — 40,000 23 11
40,001 - 50,000 12 21
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50,001-60,000 10 18
5 Above 60,000 6 11
Total 56 100

The monthly expenditure and pattern of the expenditure provides an indication for assessing
the standard of living of a household. The expenditure on food items includes cereals,
pulses, flour, sugar, cooking oil/ ghee, and milk while the expenditure on non-food items are
education, medical treatment, clothes, shoes, and toiletries.

viii. Money Borrowed

Table 4.18 shows that significant majority i.e. 84% of respondents did not borrow money
during the fiscal year 2023-2024. While only 16% borrowed money during this time.

Table 4.18: Money Borrowed

Sr. No. | Last Year Borrow Money | Number | Percentage
1 No 47 84
2 Yes 9 16
Total 56 100

Generally, the credit is obtained to supplement the income to meet the routine and some
extra expenditure of the household including investment, social needs and other unforeseen
situations such as illness (medical care), marriage, education, and livestock. Credit is also
obtained for agricultural needs (such as equipment, seeds and fertilizers) from both the
formal (banks) and informal sources (e.g., friends, relatives, and landowners).

iX. Agriculture Practice

In the proposed Project Area, groundwater is being supplied through tube wells for
agriculture purposes which is the main source of irrigation water. Local farmers use
traditional methods for farming (i.e. ploughing, tilling etc.) coupled with use of tractors and
modern machinery for cultivation and harvesting. They grow almost all types of vegetables
and fodder crops for their domestic animals. Milk selling is one of the major source of
livelihood for the local people, hence, they are used to grow fodder crops on major portion of
their agricultural land. There were no fruit orchards in proposed Project’s Aol.

The major agricultural machinery being used was tractors. There has been a consistent
increase in the number of privately-owned agricultural machines. The farmers seem to
consider increased mechanization of agriculture as they are buying more agricultural
machinery, especially tractors. Scythes, sickle-type western hand tools are also being used
for cutting of Barseem and other fodder crops. Fertilizers such as urea and ammonium
phosphate are used by farmers to increase the crop productivity.

X. Religion, Ethnic and Minority Groups
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The population of the settlements in Aol is Muslim. The core unit of social organization is the
caste system (“biraderi” in local language) in which groups are either defined on the basis of
specific occupation or lineage. Natt and Rajppor are major casts in the project area The
social life of the local population is traditionally on rural.

During the field survey, it became apparent that the major castes were important because
they have a key role in decision-making regarding the resolution of social issues of family
matters. For instance, landlords as well as the head/or elder of the respective caste
generally make decisions related to the social issues at local level as well as the social
development work in their areas. Prior to any Project/ program to be initiated, it is essential
to involve these groups right from start of the Project i.e. planning, design, implementation
and operation, to make the Project successful. In the Aol, local councilors, chairman and
deputy chairman are the influential persons.

Xi. Culture

The culture of Lahore is a manifestation of the lifestyle, festivals, literature, music, language,
politics, cuisine and socio-economic conditions of its people. It is characterized by the
blending of South Asian, Middle Eastern, Central Asian and Western influences. Lahore's
culture is unique. It is sometimes referred as the cultural capital or the heart of Pakistan.
Presently, it is the capital of the Punjab province of Pakistan. In the Aol, locals are very
warm-hearted. People had strong beliefs in reputable saints, black magic, and other
superstitions (“pir-faqeers”, “jogi”, “taweez”, “manat-ka-dhaga” in local language). However,
recently due to increase in literacy, people have become somewhat factual. Locals have
strong belief in caste system but people are getting educated, and the boundaries /

differences are getting blurred.

In the Aol, old men wear Pagri (turban), dhoti/lacha, kurta (long shirt), khusa (handcrafted
footwear) while women wear colourful shalwar kameez, paranda (colorful hanging worn by
the Punjabi women in their hair), choli/duppata (scarf) and kola puri chappal (hand-crafted
slippers with embroidery). The young generation (men and women) follow latest trends and
fashion; mostly they wear different styles of shalwar kameez. Trouser and shirts are also
worn by the locals but in less proportion as compared to shalwar kameez.

The extensive cuisine is both vegetarian and non-vegetarian. In rural areas along the river
Ravi, locals use ghee or clarified butter and different spices extensively. Traditional food is
also eaten such as, Desi Ghee Paratha (flat bread in clarified butter), Makai ki Rotti (flat
bread made from corn flour), Sarson ka Saag (vegetable dish made from mustard leaves).

Xii. Family System

Joint family system is the dominant culture in the Aol. It was observed that the family
structure in the area was very strong and members played a pivotal role in solving their
social and cultural problems.
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Most of the families were living in joint family system, whereas only a small percentage of
families were living as a single family (nuclear family system). Although the joint family
system is generally undergoing a radical change, with a greater influence of media and
education and people of the Aol do not feel good about this change. The major reason is
that by living in a joint family system a lot of emotional attachments are enhanced and they
feel that by separating in nuclear family system, their relationships will be damaged and
family ties will be weakened.

As per the locals, joint family system is basically a form of organization. In this organization,
there are defined norms and values to be followed strictly by all the members. All the
members have their defined tasks and responsibilities to perform. There is equal share of
each and every member of the family in the available resources in the form of money, food
and other requirements and locals feels better in joint family system as compare to nuclear
family. During the discussion with the locals, it was clarified that large family size is also
treated as the strength of the family.

xiii.  Decision-making Methods and Conflict Resolutions System

The methods for decision-making about social conflicts in the Aol are “Panchayat’ (an
assembly of wise and respected elders), court and caste groups.

People prefer “Panchayat” in the Aol compared to court or other legal system because this
method is more effective. “Panchayat” provides timely justice while other methods are
complex and require time as well as money.

The people have a tradition to help each other in the hour of need. Common conflicts arise
from time to time which are solved by the community at the local level through Numberdars,
Councillors or Deputy Mayor of the UC. Generally, in case of a conflict between two
individuals, only the families or closest friends take sides of the conflicting rivals so there are
rare chances that personal conflict will transform into an ethnic dispute.

XiV. Educational Facilities

The educational facilities in the Aol comprises Middle schools for boys and girls in the
project area. However, to avail higher secondary level education facilities locals have to go
nearby areas of Lahore city. There are number of educational institutions exist in private and
public sector in nearby areas.

The proposed Project is close to the Lahore City where almost every type of educational
facilities are available. Educational facilities in Lahore are mainly being provided by the
Government of Punjab, the city government, the private sector and voluntary organizations.
To a limited extent, the high school education is also being managed by the Federal
Government through the operation of few institutes located in the cantonment area.
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During the field visit, it was noted that few institutions (private sector) provide education at
matric or secondary level. Locals prefer to go to other areas of Lahore for higher education
as it is a first-class place of learning in Pakistan.

XV. Health Facilities

Health facilities are generally inadequate in the AOI. Bad sanitary conditions, contaminated
underground water, insufficient medical facilities and meagre parental care, all contribute to
the prevalence of ill health in the area. To avail health facilities locals, go to Lahore. As per
findings of the socioeconomic survey and community consultations, there were no proper
health facility for the local people of village Babakwal. Local people are forced to risk their
lives in the hands of the traditional practitioners.

Ample medical and health facilities are available in the Lahore Metropolitan Corporation area
and its suburbs. Shaukat Khanam Hospital and Pakistan Kidney and Liver Institute and
Research Center (PKLI&RC) are the latest addition in the medical care facilities in Lahore for
cancer and the most dangerous disease of liver and kidney in the country. There are also
other hospitals of voluntary organizations which provide health cover to the general public.
Shalamar Hospital is one of the nearest hospital for the people of proposed project area.
Moreover, King Zaid Bin Sultan Hospital is also a very advanced addition in the medical care
for Lahore. Among the prominent hospitals are General Hospital, Lady Willington Hospital,
Mayo Hospital, Fatima Jinnah Hospital, The Children Hospital, Services Hospital, and Ganga
Ram Hospital etc.

XVi. Civic Facilities

Electricity is available in Project area and its surrounding., while the proper drainage system
is not available even the road network is also poor.

xvii.  Sources of Drinking Water and quality.

Groundwater is being used for drinking purpose in surveyed villages adjacent settlements.
Quiality of ground water is poor due to sewage of waste water from drains ad factories.

xviii. Gender Aspects

Conditions of the women of the Study Area were assessed by carrying out women sample
survey. The women and girls of the study area were observed busy in doing agriculture,
livestock rearing, laundry, looking after the children, preparing food etc. There is a lack of
employment opportunities for women. However, few women doing jobs in different
professions like teaching, medical and Government and Private Sector were reported.

The emancipation of women is a campaign to give women equal rights and status with men.
The emancipation of women (i.e., their liberation from economic and sexual oppression, their
access to higher education and their escape from narrow gender roles) is not easily
achieved due to the traditional setup. In this rural society, males dominate. Cultural tradition,
social practices and low female literacy ratio have left women in a vulnerable position.
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Women are restricted to performing household work and are excluded from decision-making
both on the domestic front and at the community level. Women’s access to education and
health care is limited because such services are not available close to home in the AOI.

Women in the AOI are also vulnerable through economic, social and psychological poverty.
Economic poverty is due to lack of assets and low endowment of human capital. Social
poverty derives from the inability of the society to accept women’s equality and their
economic, political and cultural rights, while psychological poverty is a product of the
subjugation of women, under the dictates of customs and traditions, which deprives them
even of control over their own lives.

In the rural set-up women are kept under-educated or uneducated. They are mainly
dependent on male members of the family for economic reasons and cannot take decisions
regarding their own lives. They have nominal say in family matters and are occasionally
asked about their preference for marriage. Yet for the paucity of rights, women play a vital
part in the society through performing essential, albeit menial, tasks and supporting their
families (e.g., preparation of fodder for animals, nurturing children, and cooking and cleaning
for the family).

However, for the development of women in the area the Provincial Government has started
many programs including a small loan scheme through the Punjab Rural Support Program
(PRSP).

Information which was collected through secondary sources and group discussion with
locals shows that major problems faced by women in the area are lack of primary health
care facilities in local hospitals and the lack of education opportunities. Other problems
include laborious work such as helping male members in preparation of fodder and
managing livestock. These tasks not only affect their health but also take up major portion of
their time.
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5. PUBLIC CONSULTATION

5.1 GENERAL

Timely and broad-based stakeholder involvement is an essential element for an effective
environmental assessment, as it is linked with project Planning, appraisal and development
in general. Public involvement during EIA tends to improve project design environmental
soundness and social acceptability.

Public involvement, undertaken in a positive manner and supported by a real desire to use
the information gained to improve the project design, will lead to better outcomes and lay the
basis for on-going positive relationships between the stakeholders. It gives the feeling of an
ownership to the local population. Public involvement is necessary for smooth
implementation of the project and especially the local community whose support is also
required for the success of the project.

The project management and implementation authorities are committed for undertaking
public consultation at Provincial and local levels as a part of project planning/design for
getting necessary environmental permissions.

This chapter presents the objectives, process, and outcome of the consultations carried out
with the key stakeholders of the project during the present EIA study. A consultation
framework, describing the consultations to be carried out during the subsequent phases of
the project implementation ensuring ongoing and inclusive dialogues with key stakeholder is
also provided in this chapter.

5.2 OBJECTIVES

The objectives of stakeholder consultation were to contribute to the openness, transparency
and dialogue. Special efforts were made to ensure that the communication with the public
should be efficient and well balanced. The concerned stakeholder groups were identified to
participate in the assessment process. Specific tasks and purposes of consultations with
stakeholders have been given in the Table 5.1.

Table 5.1: Tasks and Purposes of Consultations

Task Purpose of Consultation with Stakeholders

Why e To build trust to ensure sustained support for the project and build resilience for

consultation times of crisis.

with the | ¢ To learn about public concerns that need to be addressed and considered in

stakeholders? designing of the project concept and preparation mitigation measures and
programs.

e To learn about the strengths, skills and organizations that the stakeholders can
bring to support project planning and implementation.

Modes and | e Listening and dialogue with stakeholders to keep the project at tuned to public
benefits of concerns early, to pre-empt breakdowns in public confidence.
consultation e Engaging the public as advocates for the project construction and to support the

implementation of social, resettlement, and environment and health programs.
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Other objectives of public involvement include:

° Informing the stakeholders about the proposed project;

. Providing an opportunity to those who remained unable to present their views and
values, therefore allowing more sensitive consideration of mitigation measures and
trade-offs;

° Providing those involved with planning the proposal with an opportunity to ensure
that the benefits of the proposal are maximized and that no major impacts have
been overlooked;

° Providing an opportunity for the public to influence the project design in a positive
manner;

o Increasing public confidence in front of proponent, reviewers and decision makers;

. Providing better transparency and accountability in decision making;

Reducing conflict through the early identification of contentious issues, and working
through these to find acceptable solutions;

. Creating a sense of ownership of the proposal in the minds of the stakeholders;
and

° Developing the project which is truly sustainable.

5.3 IDENTIFICATION OF STAKEHOLDERS

Identification of stakeholder is an important step which ensures that all the concerned
stakeholders are identified for the following:

. Sharing of information with stakeholders about the proposed project activities and
potential impacts of proposed project on the physical, ecological and socio-
economic conditions in the Col; and

° To address the most relevant concerns of the stakeholders on project and its
activities including the upfront negative impacts.

Primary Stakeholders

Primary stakeholders are those who are directly concerned with the project or directly
affected both positively and negatively by the project interventions. The primary stakeholders
of this project include land owner, local residents and the proposed Project Affected Persons
(PAPs). Apart from this, the beneficiaries of the project and the implementing agency are
also primary stakeholders for the proposed project.

Secondary Stakeholders

Secondary stakeholders are people or groups that are indirectly affected from the project
activities or have their interest in the proposed project such as Punjab-EPCCD, Agriculture
Department, Forest Department, Irrigation Department and other various line agencies /
departments of GoP.

Details regarding roles and responsibilities of the concerned agencies and departments are
given below Table 5.2.
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5.4 APPROACH FOR THE CONSULTATION AND INFORMATION DISSEMINATION

A series of public consultations were required to get the feedback/concerns of the different
category of stakeholders including provincial departments, district level departments, local
community and other general public residing in the Project area.

Consultation process included meetings with locals. community meetings/consultations and
semi-structured interviews and one to one meeting/ interviews with the government, private
and civil society institutions. During the consultation process, the stakeholders were briefed
about the project objectives and scope. Their fears and suggestions were recorded.

Consultations were conducted at two levels:

. Institutions/Departments Level
. Community level

5.5 COMMUNITY CONSULTATION AND PARTICIPATION PROCESS

For ascertaining the perceptions of different stakeholders about the project, meetings were
held with communities within the project area. Informal group discussions were also held as
an additional tool for the assessment of the perceptions of the stakeholders about the project
and potential impacts both positive and adverse likely to occur due to its implementation.

Methods of Public Consultation

The following methods were used for public consultations with project stakeholders in order
to ascertain their stakes regarding project implementation. The views of the beneficiaries
were formally recorded. People of surrounding communities (males and females) were also
consulted along with general public) who were residing or working in the surroundings of the
proposed project.

° Community/Public Consultations

. Individual meetings with Locals

Locations of the Public Consultations

The public consultations were conducted with the community members of the following
locations;

Chak No. 41UC,

Abbass Nagar;

Babakwal; and

Different locations along the alignment

Categories of Stakeholders Contacted

Different categories of stakeholders contacted, during consultation is shown in the Table 5.5.
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Table 5.2: Stakeholders Contacted in the Project Area

Sr. No. Stakeholder Category
People of the surrounding communities
Local Residents

Local Farmers

Business/ shop owners

Government and private Servants

QB |WIN|F-

5.6 CONSULTATIONS WITH LOCAL COMMUNITIES

Extensive consultations were conducted with the local communities in the project area to
record their views and incorporating in the project planning. Consultations were held with the
participants at different locations in the proposed project area. The major categories
participated in these meetings were local population, community groups and landowners.

The participants were briefed about the proposed project site with the help of design maps.
During the consultations, participants were informed/briefed about the project objectives and
extensive question and answer sessions were conducted to clarify the project related works
and activities to resolve the environmental, social and issues. They were briefed that the
purpose of the consultations and discussions is to find out the possible solutions of the
issues which may be faced before and during the construction of the proposed project. The
concerns and their possible solutions presented by the participants regarding proposed
project were recorded to make further possible recommendations. The summary findings of
the consultations is presented in an annotated form given below in Table 5.6.

Table 5.3: Summary Findings of the Consultations

Sr. Concerns Raised by
No. Participants

Mitigation Proposed by
Participants

Action to be taken by
Project Executors

1 Livelihood of the Ilocals
depending on the agriculture
and livestock. Due to loss of
arable land livelihood of the
local people will be affected.

Impact on the arable land should be
minimized

RUDA will ensure
compensation where
applicable as per law.

2 Loss of residential and
commercial, structures

Resettlement and proper
compensation at replacement cost
to Project Affected Persons for loss
of structures and livelihood.

RUDA will ensure as per
law.

3 Land owners cannot sale and

purchase land due to
issuance of section-4 of LAA
of 1894,

Restriction on sale and purchase of
land should be removed.

As per law.

4 Due to construction of the

Local people should not be restricted

Proper access should be

proposed road local people | to their settlement and their farm | provided to the local
will face access problem to | land. people to reach.
their farmland and resident. surrounding area easily
as per plan.
5 During  the  construction | Alternate route should be provided to | Possible alternate route
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Sr. Concerns Raised by
Participants

Mitigation Proposed by
Participants

Action to be taken by
Project Executors

period, mobility of the local
community will be disturbed.

the local communities for

convenience in mobility.

will be provided before
the commencement of the
civil work on the proposed
project

6 Disturbance of the social

amenities.

Participants were of the view that
due to construction of the proposed
project, several social amenities will
be disturbed. These social amenities
should be restored before
commencement of the construction
work to avoid any inconvenience for
the local community.

Social amenities should
be restored before
execution of civil
work.

the

7 Due to construction activities
as well as influx of labor,
movement of the citizens
particularly of females
(working in fields), residing in

In order to tackle this situation,
construction should be carried out in
scheduled hours. So that after
construction hours, local community,
particularly females can easily move

People should be aware
about complete
construction activity plans
so that they can move in
the area freely and safely.

the local area will be |inthe area.
restricted.

7 Dust and noise will disturb the | All protective measures should be | Contractor should be
nearby residential and | taken to keep safe the local | bound to take all
commercial structures. community from noise and dust. protective and

precautionary measures
to keep safe the health
and properties of the local
people.

8 Job and labor opportunities
for local people.

Skilled and unskilled work force
should be hired from local
community. It will enhance the
acceptability of the proposed project
among local people.

Contractor should be
bound to hire the skilled
and unskilled work force
from the local community
at priority.

5.7 PROPOSED CONSULTATIONS PROGRAM

The stakeholder consultation and engagement is an ongoing process and will continue
throughout the project’'s construction as well as operation and maintenance phases. The
ongoing consultation process could be scheduled on need basis with the stakeholders
including but not limited to the concerned government departments, local administration,

community representatives and PAPs from the proposed project area.

The overarching goal of consultations and community engagement is to support and
facilitate the project’s design and implementation, to reduce conflicts and project opposition,
and to increase project’s acceptability.

The community members will be compensated by the GoP and they will be encouraged to
participate in project activities during construction and operation phases. The consultations
will be made in future to facilitate the community at the local level.
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The consultations will be carried out during the construction and operation phases of project.
Consultations will be undertaken in all the communities twice or more time in a year,
depending on the number of concerns raised under each consultation. Ongoing
stakeholders’ engagement activities include:

° Ongoing reporting on progress on the implementation of environmental and social
management measures identified during the EIA process and recording of
comments on the effectiveness of these measures;

° Updating communities and other stakeholders about project developments and
recording comments on these; and+

. Ongoing action of the grievance mechanism.

Efforts will be made to maximize the consultations during the project implementation. The
consultations will be carried out with the objectives to develop and maintain communication
linkages between the project promoters and stakeholders, provide key project information to
the stakeholders, and to solicit their views on the project and its potential or perceived
impacts, and ensure that views and concerns of the stakeholders are incorporated during the
implementation with the objectives of reducing or offsetting negative impacts and enhancing
benefits of the proposed project. The framework for the future consultations is elaborated in
Table 5.7, but not limited to the following:

Table 5.4: Proposed Consultations Framework

Sr. No. | Stakeholders Project Phase Frequency of Consultation

1 Institutions/Departments | e Pre-Implementation ¢ One round of consultation before start
¢ During the Project of implementation of project.

Implementation e Bi-annually during operation phase

Once before the closure of the
At Closure period project.

2 | Local Communities/ ¢ Pre-Implementation Consultation at different stages,
Key Persons During the Project before  implementation,  periodic
Implementation meetings during construction phase
At Closure period and at the time of project completion.
3 NGOs/CBOs ¢ Pre-Implementation Periodic meetings will be conducted

o During project as per requirement of the Project.
Implementation

o At Closure period

During the operational phase of the project consultation of stakeholder are important to
assess the benefits of the project and impacts on the local communities. A comprehensive
stakeholder consultation plan should be prepared by the contractor(s) to get feedback from
the stakeholders and to resolve the issues during the operational phase of the project.

5.8 INFORMATION DISCLOSURE PLAN
After suggesting the possible solutions of the stakeholders’ concerns, the solutions will be

disclosed once again before the stakeholders and general public in the form of workshop.
EIA report will be accessible to interested parties on request and the version of final report
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will be available in the project office and RUDA website and its summary will also be
available in national language.

List of Participants

Sr. No. | Name of Participant | Profession
Abbas Nagar
1 Alisher Fishing Labour
2 Shehbaz Ali Fishing Labour
3 Toseef Al Fishing Labour
4 Muhammad Arif Agriculture Labour
5 Shahid Agriculture Labour
6 Sajjad Hussain Fishing Labour
7 Tamoor Fishing Labour
8 Ali Hyder Farmer
Babakwal
1 Tanweer Hussain Shopkeeper
2 Dilawar Shopkeeper
3 Muhammad Mateen Farming
4 Muhammad Igbal Farming
5 Ismail Farming
6 Khalil Ahmed Farming
7 Muhammad Rafique Farming
8 Ali Farming
9 Muhammad Asif Farming
10 Awais Farming
11 Farooq Farming
12 Dawood Farming
13 Asghar Ali Farming
14 Saad Abdullah Farming
15 Asim Al Farming
16 Waleed Farming
Chak No.41
1 Nasir Abbass Farmer
2 Rana Asif Farmer
3 Rana Sajjawal Farmer
4 Muhammad Tariq Farmer
5 Sheroof Farmer
6 Muhammad Hafeez Farmer
7 Rana Muhammad Ramzan Farmer
8 Shakeel Ahmed Farmer

5.9 DEPARTMENTAL CONSULTATIONS

The Environment and Social team have conducted the Stakeholder’s Consultation with
relevant departments/organizations in January, 2025. The consultation was done to get their
views/concerns for the proposed Project. Table 5.4 below presents the details of
consultations, including stakeholder’s designations/department and their views/concerns
regarding the proposed Project.
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Table 5.2: Summary of Consultation Meeting at Department Level

Sr. Department/ . — Ngme a.nd Stakeholder Views/Concerns and
L City/ District Designation / . )
No. Organization . Discussions
Contact Details
1 Punjab Irrigation Lahore Mr. Muhammad The status of the River Ravi and
Department Salman Shahdara Distributary was
Director (Guages) discussed. It is essential to ensure
PMIU that a minimum flow is maintained in
both the River Ravi and Shahdara
Distributary.
All relevant Regulations, as outlined
on the official website, must be
stricty adhered to during the
construction phase.
Potential impacts arising from
construction activities should be
effectively managed to minimize
disruption and ensure compliance
with  environmental and safety
standards.
2 Agriculture Lahore Mr. Agha Nabeel The official noted that road
Department Akhtar construction generally facilitates the
Punjab Special Secretary transportaliion of agaig_u_lturezll produge
. to  markets. itionally,  the
(Agriculture) establishment of fruit and vegetable
production in the area further
enhances the project's overall
benefits.
3 Environmental Lahore Mr. Noor Ahmad The project location should be clearly
Protection and Deputy Director defined in relation to the alignment of
Climate Change (EIA) the River Training Works and the
Department, RUDA master plan.
Puni The status of land ownership must be
unjab i o
clarified, considering the relevant
court orders.
Alternatives should be thoroughly
evaluated to minimize or avoid
impacts on sensitive receptors.
4 Forest Lahore Mr. Mehar M. Tree cutting will be avoided and
Department Hafeez compensation plantation will be
(Divisional Forest done. Tree management plan will be
Officer - Lahore) prepared.
5 Railway Lahore Mr. Mateen Ahmed The status of the railway track was
Department Khan discussed. Design should also be
(XEN Lahore) altered to ensure the smooth and
safe running of the railway track in
the project area.
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Mixed responses received during the consultations. A majority of consulted persons
considered the proposed Project will lead to adverse social and environmental issues, i.e.
,population, waste management, consumption of energy, issues of privacy of local residents,
traffic management issues and health and safety issues. On the other hand, some consulted
people favored the Project and mentioned that it will contribute to the economic and social
development in the area.

A View of Socioeconomic Survey A View of Consultation with Fisher Men and
farmers

Consultation at Hakeem Pura Consultation at Kunji Sindo
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Consultation with Irrigation Department Consultation with Forest Department

Consultation with Railway Department

Figure 5.1: Pictorial View of Community and Departmental Consultation Meetings
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6. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION
MEASURES

6.1 GENERAL

This chapter identifies the beneficial as well as the potentially significant adverse
environmental and social impacts during design/pre-construction, construction and operation
phases of the proposed Project on the physical, ecological and socio-economic domains of
the environment. The appropriate mitigation and remedial measures are proposed in this
chapter. A project impact evaluation matrix has been developed to evaluate the potential
impacts of the proposed Project. A brief qualitative description of each aspect and the
affected environment in Study Area / AOI is presented below.

6.2 NOTION OF SIGNIFICANCE

The term “Environmental Impact” or simply ‘“Impact” covers the negative, adverse or
harmful as well as positive, desirable or beneficial impacts of the project on environmental
settings. Prediction of impacts of the proposed activity is based on factual data; however, the
significance of these impacts involves a value judgment technique. The nature of the
impacts may be categorised in terms of:

Direction - Positive or Negative
Duration - Long or Short Term
Effect - Direct or Indirect
Extent - Wide or Local

Impact significance depends on both the nature of the impact and on the sensitivity of the
receptor. The more sensitive the receptor the greater will be the significance of impact from
that proposed activity. For this EIA, activities and nature of impact are combined with the
sensitivity of the receptor to evaluate the significance of the impact. The significance of
impact is characterized as very low, low, moderate, high and very high. Environmental
issues having “moderate”, “high” and “very high” significance is provided with mitigation
measures.

Following the assessment of magnitude, the quality and sensitivity of the receiving
environment or potential receptor has been determined and the significance of each
potential impact established using the impact significance criteria matrix as shown below.
Most of the potential impacts can be mitigated by implementation of various types of
mitigation measures; however, some residual environmental impacts may remain after
mitigation.
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Sensitivity of Receptors
Magnitude of Impact | High (4) Medium (3) Low (2) Negligible (1)
Major (4) 4
Moderate (3) 6 3
Minor (2) 8 6 4 2
Negligible (1) 4 3 2 I
Score Impact Significance
1 Negligible
2-4 Low
5-8 Medium
9-12 High
>12 Very High

6.3 METHODOLOGY FOR IMPACT EVALUATION

The methodology adopted for the evaluation of the impacts included the following
assessment tools, (i) project impact evaluation matrix and (ii) overlays. These tools were
used to identify the significance and magnitude of the impact as well as the nature,
reversibility, extent etc.

Project Impact Evaluation Matrix

The Impact Evaluation Matrix was developed by placing project activities along one axis (i.e.
Y-axis), and on the other axis (i.e. X-axis) the different environmental parameters likely to be
affected by the proposed Project actions grouped into categories i.e. physical, ecological and
socio-economic environment. For the impact assessment, project impact evaluation matrix
was used by dividing the project action into different phases (design/pre-construction,
construction and operational phases). A Project Impact Evaluation Matrix is given as Table
6.1.

Overlays

In order to identify spatial based impacts, overlays were used. An overlay is based on a set
of transparent maps, each of which represents the spatial distribution of an environmental
characteristic (for example, land acquisition). Information for an array of variables such as
land use, infrastructure, vegetation etc. was collected for the standard geographical units
within the project’s AOI, recorded on a series of maps, typically one for each variable. These
maps were overlaid to produce a composite map. The resulting composite maps
characterize the Project area’s land use, physical, social, ecological and other relevant
parameters related to proposed intervention.
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6.4 DELINEATION OF STUDY AREA / AQI

For an EIA Study, a clear delineation of the Study Area / AOI is required. Study Area / AOI is
the area within which the potentially significant impacts of the proposed Project activities
(direct or indirect) are envisaged. In this report, the Study Area / AOI is the area where the
Project impacts on the environment due to the proposed Project activities are assessed.
Based on the available Google Earth Imagery and ARC GIS software, Project footprints
were overlaid on the existing Project Area Imagery. Utilizing the information collected
through the detailed site visit, consultations with the locals and concerned departments and
foreseen impacts of the proposed Project, a tentative AOI was delineated. Map of the Study
Area / AOl is shown as Figure 1.2.

6.5 POTENTIAL ENVIRONMENTAL IMPACTS AND MINTIGATION MEASURES

There are some potential significant adverse environmental impacts on the local
environment. The proposed Project is divided into three (03) phases i.e. Pre-construction /
Planning and Design Phase, Construction Phase and Operation and Maintenance (O&M)
Phase. The Pre-Construction Phase includes all stages before the Construction Phase (i.e.
site investigation work i.e. topographical, seismic studies etc.); Construction Phase includes
all stages from mobilization of Contractor to the completion of Project; and Operation Phase
starts after the Construction Phase which includes the inspection and repair works.

Adverse impacts envisaged at these three (03) phases of the proposed Project along with
their proposed remedial or mitigation measures are detailed below:

6.6 POTENTIAL ENVIRONMENTAL IMPACTS DURING PRE-CONSTRUCTION / DESIGN
PHASE

Following is the brief description of impacts envisaged and the recommended mitigation
measures during Pre-construction / Design phase.

6.6.1 Technical Design and Layout Planning

Incompatible layout plan and engineering design of the project’s structures (retaining walls,
ramps, bridges, etc.) can undermine the overall aesthetic beauty and ambience of the
project area. Also low utilization of the available spaces and designing the structures without
considering the prospective and futuristic needs can result in structures with low social
acceptability and functionality. This future traffic factor if not considered in the design
properly, will also affect the project road and public safety of the Project Area. Similarly, the
locals may also face access problems for their land. This impact is permanent and major
negative in nature.

Mitigation Measures
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° The technical design of the proposed project must consider all the above-
mentioned factors for the final design and should meet all the local and
international (e.g. AASHTO) standards; and

° The proponent must review and validate all the design parameters considering the
possible impacts (as mentioned) before the start of construction of proposed
project.

6.6.2 Topography
The project area is a plain terrain, and the proposed project is construction of new road. So,
there will be change in the topography of the project area is expected. This impact is

permanent in nature.

Mitigation Measures

Mitigation measures will involve adoption of best engineering design measures keeping in
view of the aesthetics of the project area.

6.6.3 Storm Water Drainage

Improper design of storm water drainage of the proposed Project may result in stagnant
water on the road due to which following impacts are expected to arise:

o Deterioration of road surface and reduction of its bearing capacity;

Inconvenience for commuters/pedestrians;
. Stagnant water may provide the breeding ground for disease vector; and
Foul odour may be generated.

This impact is temporary and minor negative in nature.

Mitigation Measures

Mitigation measures will include;
. Provision of appropriate drainage structures with appropriate design capacity to
avoid flooding especially during the rains.

° Proper slopes shall be incorporated in design to avoid the stagnant water on at-
grade road surface.

6.6.4 Seismicity

In Building Code of Pakistan (Seismic Provisions, 2007), the whole region of Pakistan is
classified into five main Seismic Hazard zones i.e., i) Zone-1, ii) Zone-2A, iii) Zone-2B, iv)
Zone-3, v) Zone-4 based on the peak horizontal ground acceleration and its ultimate
tendency to damages during seismic events. The proposed Project Area falls in the seismic
zone classified as “Zone-2A” with g-value 0.08 to 0.16, and is considered as Moderate
Hazard seismicity zone.
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In case of an earthquake, the proposed road expected to suffer damages if designed without
consideration of seismic activities. This would be permanent and major negative in nature.
However, No change (+/-) in the impact of seismology risk of the area is expected during the
project construction phase as none of the project activities is expected to be of such a
powerful extent to influence the tectonic risk.

6.6.5 Mitigation Measures

° The proposed structures should be designed and constructed keeping in
consideration high intensity earthquakes. For seismic hazard analysis, updated
structural and seismic evaluations should be conducted by the design
engineer/consultant. Moreover, geo-technical investigations must be conducted
prior to construction phase;

° Seismic Building Code of Pakistan 2007 (SBC-07) should be adopted. This code
specifies minimum requirements for seismic safety of buildings and has to be
applied and used by engineers in conjunction with the necessary understanding of
the concepts of structural, geotechnical and earthquake engineering; and

. The structure of the proposed project should also be studied by the proponent
(RUDA) to evaluate its durability/strength to withstand moderate to high intensity
earthquake.

6.6.6 Land Procurement/Award of Land

Land available for the proposed bridge is both awarded land and procured land for
proposed project by RUDA. Construction of the proposed project may result in loss of land,
infrastructure, commercial activities and disturbance to local people on temporary and
permanent basis but will open new avenues of business opportunities.

The loss of agriculture land is a major direct impact. This impact will be permanent.
6.6.7 Resource Conservation

Resources involved in the construction of proposed project would include water, fuel and
construction materials.

Excessive water consumption by the construction staff may stress water resources in the
project area and in certain cases may disturb the existing water supplies in the project area.

Construction material to be used for construction includes coarse aggregates, fine
aggregates, asphalt, cement, lining material, earthworks, reinforced and structural steel etc.
Almost all the materials to be used in the construction of proposed project are non-
renewable and therefore their efficient use is necessary to make it available for future use.

Fuel will be used to operate construction machinery. Efficient use of energy resources is
important to reduce air emissions. For conservation of energy, efficiency of the engines and
burning processes is important. The impact is medium negative and permanent in nature.
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Mitigation Measures

Following practices shall be adopted to conserve these natural resources:

. Use potable water bowsers for construction works and mineral water bottles/
filtered or treated ground water for drinking purpose;

° Plan for the provision/purchase of adequate insulation to reduce heat loss through
batching plants;

. Reduction of wastage of water through training of workers involved in water use;

. Reuse of construction waste materials may be adopted wherever possible;

Diesel and fuels with low sulphur content should be used to operate construction

machinery and equipment;

Efficient and well maintained equipment and machinery should be used;

The equipment and machinery should be turned off when not in use;

Ensure adequate insulation to reduce heat loss through batching plants;

Regularly monitor CO and CO2 content of the flue gases to verify that combustion

systems are using practical excess air volumes;

. Use of solar panels at construction camps may be considered and plan for use of
solar panels at operational phase may also be considered; and

° A good camp design and an efficient worksite management plan can help the
contractor to reduce the water demand, wastewater and solid waste volumes to the
lowest levels.

. All notices will be followed issued by the Government from time to time

o Resource Conservation Plan is attached as Annex-Il|

6.6.8 Change in Hydrologic Regime

The proposed road will cross River Ravi and flood prone area. There might be change in
water flow pattern and disturbance to water flow occurred due to construction activities,
which will cause adverse impacts on communities that rely on these water bodies. This
impact is moderate in nature.

Mitigation Measures

For the crossing of the nullahs/distributaries and other similar structures bridges will be
constructed and widened. While culverts and other possible arrangement will be
accomplished in design for the crossing of nullahs/ drains. Bridges on water channels shall
be properly designed to accommodate design flows. Provision of culverts to control flood
damages and provision of safety of embankments will be considered during the design of
these arrangements.

6.6.9 Public Utilities

Due to the proposed project, (if any) public utilities i.e. Electricity Polls, Power/Telephone
Lines, etc. are affected may create disruption of public services and inconvenience to the
local residents. This impact is temporary and may be considered as moderately negative in
nature.
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Mitigation Measures

Mitigation measures will include:

. The provision in the design and budget for the relocation of the existing utility
infrastructures wherever required shall be finalized in consultation with the
concerned department; and

° Public utilities (e.g. electric lines, water pipes, power/ telephone lines, etc.) if any,
affected by the proposed project will be relocated well ahead of time before the
actual commencement of the construction works.

6.6.10 Flora

During the pre-construction phase, activities such as installation of construction camps,
construction of temporary roads and mobility of construction staff may damage the local
vegetation/trees. As the heavy machinery and camps will be moved and installed, which
require significant space due to which available vegetation is expected to be removed. This
impact is site-specific, temporary, medium significant and needs to be encountered prior to
the start of construction stage.

Mitigation Measures:

o The camps, mobility of machinery and construction of temporary road shall be
proper planned and well designed to avoid any loss to local green cover. It is
recommended to establish the construction camps where minimum or no
vegetation exists;

. Similarly, the alternate routes for roads and points for camps are recommended
where no loss of vegetation is expected; and

. The location of construction camp will be selected so, as to have limited
environmental effect during construction phase and to reduce the cost and land
requirement.

6.6.11 Fauna

No threatened faunal species were recorded in the study area during the field survey. The
habitat values for fauna in the study area are generally limited. However, movement and
installations of machinery and vehicles during the construction phase will generate noise that
will create nuisance for avi-fauna and domestic mammals. The habitats of avi-fauna and
domestic mammals may also be affected due to construction camps set-up and due to
cutting of trees. This impact is site-specific, temporary and low adverse.

Mitigation Measures:

. The engineering design to integrate the principles of green infrastructure including
habitat conservation, animal trespasses etc.;

. The sites for the construction’s camps will be carefully selected keeping in mind the
available faunal habitats along the study area. Moreover, the layout of camps
needs to be designed while considering the faunal habitat of the area;

o Prior to commencing any construction work, any works required outside the
construction footprint verified will be referred for advice on further assessment and
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approval requirements so that damage to any available habitat over there could be
avoided at maximum;

. The construction camp management plan during the planning stage will consider
fencing and gating to check the entry of animals in search of eatable goods; and

° Similarly, waste management plan of the camps will be considered at the planning
stage to prevent wild animals and birds.

6.6.12 Socio-economic Environment

The project will result in loss of agricultural land which is the prime source of livelihood in the
area. Livestock which is another source of income will face loss of food and shelter. Locals
may be relocated resulting in disturbance of livelihood. In addition to this, access of people
may be hindered due to construction and implementation of access roads.

Mitigation Measures

Planning shall involve minimum disturbance to locals and their associated income and
livelihood sources. In case, it is unavoidable, proper compensation shall be provided to
locals. Alternate arrangements for access shall be provided.

6.7 POTENTIAL ENVIRONMENTAL IMPACTS DURING CONSTRUCTION PHASE

Following is the brief description of impacts envisaged and the recommended mitigation
measures during construction phase.

6.7.1 Soil Erosion

Construction activities such as clearing of earth, levelling, piling, compaction, carpeting,
pavement finishing will affect the existing soil condition in the AOI. The clearing of vegetation
can also loosen the soil and make it more susceptible to erosion due to wind and rain. There
is also a possibility of silt runoff during rainy season causing soil erosion. During the rain, the
eroded soil mix with stagnant water to transform into slush, which can affect movement of
vehicles and machinery and construction work as well as limit the movements of local
people.

Soil erosion may also occur in the workshop areas as a result of improper drainage system
of equipment washing-yards and improper management of construction activities. This

impact can be categorized as moderate negative in nature.

Mitigation Measures

Good engineering practices will help to control or minimize the soil erosion both at the
construction sites and in peripheral areas. All the disturbed areas need to be protected
against soil erosion by stripping and stockpiling of all the available topsoil for later re-
vegetation. Special slope protection measures will be adopted in the sensitive areas and
along the shoulders of roads and excavations shall be kept confined to the specified
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foundation spots as per the approved engineering drawings. Unnecessary excavations
should be avoided.

The provision for vegetation with a fast-growing crops/tree and a native seed mix
immediately after fill placement to prevent scour and to encourage stabilization will be made
in the design. Use of stone pitching or riprap will also be provided in the design at
appropriate places especially around bridge. Provision for rip-rap in discharge zones from
drainage structures will be made in the design to reduce erosion. Down drains/chutes will be
lined with rip-rap/masonry or concrete to prevent erosion. Side slopes will be adjusted to a
gradient necessary to reduce erosion potential or, if steeper, stabilized, covered with riprap
or other material to prevent soil erosion. Site restoration plan for the Project should be strictly
followed.

6.7.2 Soil Contamination

The soil contamination occurs at all construction stages: during the design and survey work,
and during the work on the construction site. Land may be contaminated due to the spillage
of chemicals, fuels, solvents, oils, paints, concrete, solid waste generated at campsites etc.
Various types of machinery will be used at the construction sites. This machinery may also
contaminate soil due to leaks etc.

The possible contamination of soil by oils and chemicals at camp sites, workshop area and
equipment washing-yards may limit the future use of land for agricultural purposes. This

impact can be categorized as minor negative in nature.

Mitigation Measures

The following practice will be adopted to minimize the risk of soil contamination:

° The Contractors will be required to instruct and train their workforce in the storage
handling and management of materials and chemicals that can potentially cause
soil contamination;

° Material Safety Data Sheets (MSDS) will be strictly followed during handling and
storage of chemicals;

o Soil contamination due to concrete transportation will be minimized by placing all
containers in casings;

° Solid waste generated at the camp sites will be properly treated and safely
disposed only in the demarcated waste disposal sites/areas;

. If any contaminated soils are found, they shall be removed and deposited in a
sealed pit in an area agreed with the concerned; and

. Use of modern, well-maintained machinery and vehicles by the contractor to avoid
emissions and leakages;

. Soils removed during construction would be stockpiled for reuse where possible;
and

. Runoff from washing of equipment and gadgets should be drained into either a
septic tank or a sand-gravel bed for removal of the grit and contaminants.

6.7.3 Air Quality
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Air quality will be affected by fugitive dust emissions from construction machinery; dust from
the unpaved surface and construction vehicles. Emissions may be carried over longer
distances depending upon the wind speed, direction, temperature of surrounding air and
atmospheric stability. The operation of an asphalt plant causes the emission of many
different pollutants. The most common air pollutants are particulate matter (PMio), sulfur
dioxide (SO-), nitrogen oxides (NOy), volatile organic compounds (VOCs), and carbon
monoxides (CO).

Potential impacts on the air quality during the construction stage will be due to the fugitive
dust and the exhaust gases generated in and around the construction site. Dust is a major
component of air pollution during road construction. Emissions are generated mainly from
the following construction activities:

° Site clearance and use of heavy vehicles and machinery/equipment etc. at
construction site;

. Procurement and transport of construction materials such as sand, cement, etc. to
the construction site; and

° Other Gaseous emissions during construction result from operating of construction
vehicles, plant and equipment;

o Asphalt heating.

The construction activities will also result in increased air pollution in the area. The overall
impact on the quality of air during the construction phase will be moderate negative and

limited to the project’s implementation phase only.

Mitigation Measures

The impacts associated with the construction phase of the proposed project could be
effectively mitigated by the implementation of simple procedures by the Contractor including
but not limited to the following:

° All vehicles, machinery, equipment and generators used during construction
activities should be kept in good working condition and be properly tuned and
maintained in order to minimize the exhaust emissions;

. Open burning of solid waste from the Contractor's camps and at construction site
should be strictly banned;

° Preventive measures against dust should be adopted for on-site mixing and
unloading operations;

o Construction materials (sand, gravel, and rocks) and spoil materials will be
transported trucks covered with tarpaulins and all vehicles (e.g., trucks, equipment,
and other vehicles that support construction works) will comply with the PEQS (as
amended) for carbon emissions and noise;

o Regular water sprinkling of the site or use of chemical dust suppressants should be
carried out to suppress excessive dust emission(s);

. Emissions from power generators and construction machinery are important point
sources at the construction sites. Proper maintenance and repair is needed to
minimize the hazardous emissions;

. Emissions from asphalt plants can be controlled efficiently by the installation of
cyclone/scrubbers. Diesel operated equipment should be equipped with well-
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maintained fuel filter and may be replaced timely (if required). In addition to that,
regular maintenance activities comprising changing of lubricating oil, changing the
air and fuel filter, cleaning the fuel system, draining the water separators and
proper tuning may also help in reducing the emissions from diesel generators;

° Construction equipment is generally left idling while the operators are on break or
waiting for the completion of another task. Emissions from idling equipment tend to
be high. Existing idling control technologies, which automatically shut the engine off
after a pre-set time can reduce emissions, without intervention of the operators;

° Service roads (used for earthmoving equipment and general transport) should be
regularly sprayed with water during dry weather;

o Construction workers should be provided with masks for protection against the
inhalation of dust;

° Vehicles used for construction should be tuned properly and regularly to control
emission of exhaust gases;

o Ensure precautions to reduce the level of dust emissions from hot mix plants,
crushers and batching plants; by providing dust extraction units. Mixing equipment
should be well sealed and equipped as per existing standards. Moreover, ensure
that the batching and asphalt plants are equipped with emission control devices like
scrubbers, electrostatic precipitators or bag filters; and

° Regular monitoring and compliance of air quality in accordance with PEQS.

6.7.4 Noise/Vibration

The noise and vibration will be produced due to the operation of construction machinery and
equipment. Sources of noise and vibration during construction are heavy machinery such as
bulldozers, excavators, stabilizers, concrete mixing plant, pneumatic drills, stone crushers,
asphalt plants and other equipment’s. Noise and vibration are perceived as one of the most
undesirable consequences of construction activities. The machinery is expected to generate
noise levels that would be severe in the project area.

The cumulative effects from several machines can be significant and may cause significant
nuisances. However, these increased noise levels will prevail only for a short duration during
the pre-construction and construction phase.

The likely impacts due to noise are:

° Psychological effects of distraction of attention, irritation and short temperedness in
the exposed persons due to persistently higher noise levels; and

. Noisy settings and higher background levels can cause temporary threshold shift
and the consequent habit of speaking loud, which may cause damage to vocal
cords in the persons exposed.

Though the construction method that has not been determined yet, however it is believed
that the adopted method of construction shall produce less noise and vibration if the
suggested mitigation measures are adopted.

Mitigation Measures

There are a variety of ways by which construction equipment and worksite noise can be
controlled. The following is a list of ways to control noise level at the worksite of the
proposed project:
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Quieter Equipment

A cost-effective way to reduce noise at a construction worksite is to buy quiet equipment. In
addition, equipment in use should be the most suitable for the job. Avoid using equipment
that is over-powered and, conversely, avoid using under powered equipment. Whenever
possible the quietest equipment alternative should be used. In general, electronic powered
equipment is quieter than diesel powered equipment and hydraulically powered equipment is
quieter than pneumatic power.

Modifying Existing Old Equipment

The most common way to reduce the noise levels of common construction equipment is
through worksite modifications. Some common worksite modifications consist of retro-fitting
existing equipment with damping materials and mufflers.

Barrier Protection

An effective way of reducing noise is to locate noisy equipment behind purpose-built
barriers. The barriers can be constructed on the work site from common construction
building material (plywood, block, stacks or spoils) or the barriers can be constructed from
commercial panels which are lined with sound absorbing material to achieve the maximum
shielding effect possible. To be effective, the length of the barrier should be greater than its
height. The noise source should not be visible and barrier should be located as close as
possible to either the noise source or the receiver.

Work Activity Scheduling

Work activity scheduling are administrative means to control noise exposure. Planning how
noise sources are sited and organized on a work site can reduce noise hazards. Jobs can be
rotated so that exposure time is limited. Transferring workers from a high exposure task to a
lower exposure task could make the employee’s daily noise exposure acceptable.
Administrative controls include activity planning, for example, scheduling pavement breaking
operations so as to reduce the number of work site workers exposed. In addition, noisy
equipment should not be run for periods longer than necessary and should be switched off
when not in use.

Maintenance

Increased attention to maintenance of tools and equipment will reduce worksite noise levels.
Maintaining plant and equipment in good order not only increases its life, but makes it safer
to use and quieter. Loose and worn parts should be fixed as soon as possible. Ideally, the
worksite should have a system in place for checking and servicing the various machines and
power tools.

Noise Perimeter Zones

Noise Perimeter Zones (NPZ) are another administrative control to limit exposure to noisy
processes or equipment to as few workers as possible. NPZ are areas where noise levels of
90 dB (A) or more are roped off and marked to keep out all workers who don't have to be
there. NPZ can be set up using a sound level meter to find the safe distance from the source
(90 dB (A)) and the NPZ can be set up at that distance. Noise does not radiate from the
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source at the same level in all directions. Noise from machinery can be higher in one
direction than another because the noise can also be either absorbed or reflected from
surfaces it contacts, such as the ground or a wall. Therefore, measurements should be taken
at several points in an area where people might be working. Once noise levels that are 90
dB (A) or more are determined, rope off this area as the Noise Perimeter Zone. Exclude all
workers who do not need to be in that zone. All workers who need to work within the zone
must wear hearing protection.

6.7.5 Construction Camps/Camp Sites

Due to the construction camps, loss of vegetation and dis-satisfaction of rehabilitation
measures during and after completion of construction phase may occur. These impacts may
include waste, soil pollution, groundwater pollution, dust, etc. However, the impact will be
temporary and moderate adverse in nature. For these impacts, mitigation measures have
been developed to minimize the likelihood, extent or duration of their occurrence and any
associated adverse effects.

Table 6.3 summarizes potential impacts and proposed mitigation measures associated with
construction camps.

Table 6.2;: Summary of Workers Camp Impacts & Mitigation Measures

Potential Impact Proposed Avoidance and Mitigation Measures

Environmental Environmental

= Temporary habitat loss or disturbance = Reinstate any temporary facilities to pre-

=  Temporary visual intrusion existing conditions in ecologically sensitive

= Noise emissions at a single location areas.

= Waste generation = Implement landscaping plan for all facilities in

= Discharge of sanitary effluents and rainwater areas where high landscape value and visual
run-off to nearby water bodies vulnerability to the proposed activities
warrants site-specific landscape restoration
measures.

= Operate equipment in a manner to consider
the noise in nearby environment. Do not
leave equipment idling unnecessary.

= Provide adequate warnings of impeding
works to all potential receptors within a 1 km
corridor surrounding the RoW via public
notices and local news.

Social Social

= Worker camp site: consultation surrounding
potential construction camp sites revealed
concerns regarding the location of proposed
sites for Worker Camps.

State land will be a second preference for worker
camp locations, followed by land where there is a
willing lessee.

Employment policies which aim to maximize job
opportunities for local people will help to minimize
tensions caused by different socio-cultural
values.

Training will be provided to all staff on camp
management rules and overall discipline and
cultural awareness. This will include, in
appropriate languages:
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Potential Impact

Proposed Avoidance and Mitigation Measures

= A briefing on camp rules

= A community relations orientation to increase
awareness about the local area, cultural
sensitivities and the project Code of Conduct

= Awareness-raising on health considerations,
including sexually transmitted diseases
(STDs).

The construction contractor is required to develop

a Construction Camp Management Plan to

address:

= Discipline;

= Community liaison;

=  Ethnic tensions and;

= Communicable diseases.

A Code of Conduct and Camp Rules will be
required within the Construction Camp
Management Plan, which provides policies and a
disciplinary framework with respect to worker
behavior.

Camp Location

The final location will be determined by the
construction contractors and agreed with the
RUDA.

Camp Location

The construction contractor will be required to
assess the environmental/social sensitivity of any
additional or alternative sites prior to their
approval for adoption.

Some additional mitigation measures should include:

° The contractor(s) should provide plan to RUDA for removal & rehabilitation of site

upon completion;

. Photographical and botanical inventory of vegetation before clearing the site; and
Compensatory plantation to be scheduled when construction works near end.

6.7.6 Wastewater Generation at Construction Camps

Wastewater will be generated at the construction camps and from construction activities. If
the generated wastewater is not properly treated or disposed of, this may contaminate the
surface water sources such as river Ravi. apart from soil contamination. The below Table
7.4 shows estimated quantities of the wastewater to be generated during the course of the

construction phase of the project.

Table 6.3: Estimated Wastewater Generated by Workers in Construction Camps

Sr. No. No. of Estimated Total Water .
Estimated Wastewater
Workers* Demand** .
. Generated (liters/day)***
(liters/day)
1 100 4,000 3,200
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** = (100) x (40) = 4,000 liters/day
*** = (4,000) x (80%) =3,200 liters/day

*

This impact can be categorized as moderate negative in nature.

Mitigation Measures

To dispose the liquid waste generated from the construction activities, the following steps will
be taken by the Contractor:

. Domestic and chemical effluents from the construction camp will be disposed by
the development of on-site sanitation systems i.e. septic tanks (as shown in Figure
6.1).

o Proper monitoring to check the compliance of PEQS will be carried out; and
Sewage from construction camps will be disposed of after proper pre-treatment and
processes such as soakage pit.

° The Contractor(s) will be responsible to submit details of site-specific wastewater
management plan along with details of wastewater collection, transportation and its

disposal.
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Figure 6.1: General Drawing of Septic Tank

6.7.7 Solid Waste Generation at Construction Camps

Considering the labourers (about 100 in numbers) residing in the construction camp and the
locally available labour, an average solid waste generation rate of 0.6 kg/capita/day is
adopted for the estimation of solid waste generation. Based on this assumption, a total of
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about 60 kg of solid waste will be generated from construction camps on daily basis. The
major components of the labour camp waste will be garbage, putrescible waste, rubbish and
small portion of ashes and residues. Insecure and unhygienic disposal of the solid wastes
particularly garbage and trash may cause degradation of soil and land.

Insecurely disposed off heaps of wastes containing kitchen garbage and food waste can
serve as breeding grounds for the disease spreading vectors and rodents. Throwing away of
solid wastes into water channels and the wastewater network can result into choking of the
latter. These impacts are temporary and moderate negative in nature.

Mitigation Measures

o All the solid waste from the camps will be properly collected at source by placing
containers and disposed of through proper solid waste management system. The
Contractor will coordinate with local representatives and administration of the
concerned solid waste management department for the disposal of solid waste;

o The Contractor must develop a plan of action with the help of concerned solid waste
management department for transporting the waste to the disposal site;

e Toxic waste will be handled, stored, transported and disposed-off separately. Safe
handling precautions and product specific information is found in Material Safety
Data Sheets (MSDS) which must be located on site and accessible to all workers

e All persons interacting with hazardous wastes will be required to wear the
appropriate PPE; and

e The waste will be properly sealed in containers with proper labels indicating the
nature of the waste.

6.7.8 Waste Generation at Construction Site

The construction waste will include wastewater, oil spillage from machinery and solid waste
(damaged or spoiled materials, temporary and expendable construction materials etc.). The
handling and storage of oil and other hazardous waste will be a source of environmental
pollution during the excavation, foundation, levelling, carpeting and pavement activities. The
guantification of construction material waste is not available but it is anticipated that less
amount of such waste will be generated along the route length.

Improper disposal of construction waste can lead to nuisance and hazards towards
environment and local population. The unspent materials and debris produced from
consumed up materials, if left as such and allowed to mix with soil underneath, can degrade
the quality of receiving soils and render them unfit for plantation. Leakages of oils, lubricants,
chemicals, and other similar substances from their storage sites can spoil the receiving soils
and may undermine ability of the spoiled soils to support growth of vegetation and plants.

The wastes will be generated due to the construction activities and the materials used for
construction. This waste would also require proper disposal to minimize any contamination
of land and water resources. This impact can be categorized as moderate adverse in nature.
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Mitigation Measures

Mitigation measures will include:

. Waste Management Plan will be developed to implement an efficient and
responsive solid waste management system during construction phase. Recyclable
wastes e.g. steel bars will be sold to waste vendors;

° Reusable material will be used as a filling material during ground levelling;

o Solid waste generated during construction will be safely disposed in demarcated
waste disposal sites and the contractor will provide a proper waste management
plan; and

° Waste Management Plan (Annex-1V) will be implemented to ensure safe handling,
storage, collection and disposal of construction wastes and the training of
employees who handle waste;

° The site will be restored back to its original conditions after construction
completion.

6.7.9 Impact on Water Resources (Surface and Groundwater Contamination)

The proposed project will cross River Ravi and passes near the shahdara distributary and at
different locations. These surface water resources may get contaminated by the fuel and
chemical spills, or by solid waste and effluents generated by the kitchens and toilets at the
construction camp sites. Moreover, runoff from the chemical storage areas may also
contaminate the surface water bodies.

Surface water might get contaminated due to the disposal of construction waste generated
due to the Project activities and also result in jeopardizing the health of natives that use this
water for various purposes. The impact on these water bodies will be only for the period of
construction phase.

In addition to that, construction waste, if left un-attended will result in leachate formation,
which will percolate through the soil strata and reach to groundwater table and will
contaminate it. This impact can be categorized as local, temporary, moderate negative and
reversible.

Mitigation Measures

As a mandatory step, all the effluents will be disposed as per the requirements of PEQS.
Moreover, to reduce the risk of surface and groundwater contamination, good management
practices will be adopted to ensure that fuels, chemicals, raw sewage and wastewater
effluent are disposed of in a controlled manner. These measures are described below:

. Construction camps will be established in areas with adequate natural drainage
channels in order to facilitate the flow of the treated effluents after ensuring that
PEQS are met;

. The surface and groundwater reserves will be adequately protected by installing
screens and barriers to protect from the source of contamination such as
construction and oily waste that will degrade its potable quality;
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. The proponent will ensure that the construction work is confined within the RowW
and water bodies are prevented from pollution during construction;

° The solid waste will be disposed of at designated landfill sites to sustain the water
quality for domestic requirements;

Regular water quality monitoring according to determined sampling schedule;

° The contractor will ensure that construction debris do not find their way into the
drainage or irrigation channels which may get clogged;

o To maintain the surface water flow/drainage, proper mitigation measures will be
taken along the road, like drainage structures in urban areas;

° Prohibit washing of machinery and vehicles in surface waters, provide sealed
washing basins and collect wastewater in sedimentation/retention pond,

o Construction work close to the distributaries or other water bodies will be avoided,
especially during monsoon period;

° Wastewater effluent from the Contractors’ workshops and equipment washing-
yards will be passed through gravel/sand beds to remove oil/grease contaminants
before discharging into the natural streams. According to the PEQS, the BOD
concentration in sewage must be brought down to less or equal to 80 mg/l before
being discharged into a natural stream having capacity to dilute the effluent. For
wastewater apart from BOD, COD of 150 mg/l will also be checked; and

. Similarly, if the sewage after treatment is to be discharged on to the land it will
meet the requirements of the PEQS for disposal of wastewater.

6.7.10 Traffic Management

Due to the proposed project construction activities and movement of heavy project vehicles
for construction material supply, traffic problems may arise for the commuters and
transporters travelling especially through Ring Road and other Project Area access roads.
The problems will include traffic jams and inconvenience to the public passing through the
Project Area. It will also increase traffic load on the existing road network or access roads
ultimately deteriorating the existing condition of the roads. The movement of vehicles along
the haulage routes will cause soil erosion, dust emissions, noise related impacts, etc.
Considering these consequences, this impact can be categorized as site-specific, medium
negative and temporary.

Mitigation Measures:

To minimize traffic problems in the proposed Project Area, following measures will be
considered:

. Movement of vehicles carrying construction materials and equipment/machinery
will be restricted during the daytime to reduce traffic load and inconvenience to the
local population;

. Construction vehicles, machinery and equipment will be parked at designated
areas (at construction camps site) to avoid un-necessary congestions along the
major roads;

. Damages of roads due to construction vehicles will be instantly repaired and/or
compensated after the completion of work;

o Proper sign boards will be provided for smooth flow of traffic;
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o Period of construction and area / location of construction site shall be informed to
public in general and specifically to local residents;

° Any closure of the roads (especially main roads) and deviations / diversions
proposed should be informed to the riders through standard signs and displays;
and

° In the light of Guideline Traffic Management Plan (Annex-V) a site specific TMP
will be prepared by the contractor and implemented to avoid traffic accidents,
jams/public inconvenience.

6.7.11 Occupational Health and Safety

Occupational Health and Safety (OHS) related impacts will arise during construction
activities including clearing of earth, levelling, compaction, carpeting, pavement finishing and
testing & commissioning. The falls during inspection or maintaining pile rigs, erection of
framework and other related activities may also occur. Eye injury can be caused by stone or
metal particles. Hazard of being hit by falling objects, major hand-arm and whole body
vibration hazards, skin and respiratory tract irritation from exposure to cement dust,
overexertion and awkward postures etc. will be another impact. Welding hazards include
electric shock, fumes and gases, fire and explosions, falls from height, eye and head injuries
etc.

Other impacts will be fall from height, contact with heavy electrical and mechanical
equipment, equipment failure, uncontrolled movement, unguarded moving mechanical
equipment parts, fatigue, unbalanced load, falling objects, hand injury, slip and trip hazards,
wind / storm activity, injury from releasing load too soon etc. Operating mechanical and
electrical equipment will trigger the H&S issues e.g. struck by moving vehicles or other
equipment, slips or trips, struck by flying objects, such as dirt or splashed fluids, caught in
pinch points, shear points, crush points, falling from machine etc. The proposed project area
is also sensitive from the law and order point of view and the security as well as the safety of
the Contractor and Consultant staff will be a major issue. Considering these consequences,
this impact can be categorized as medium adverse in nature.

Mitigation Measures

Following mitigation is given to avoid the accidental risks:

° Punjab Occupational Safety and Health Act 2019 ensures the compliance of
occupational safety and health of the persons at workplace and to protect them
against risks arising out of the occupational hazards;

. Compliance with the safety precautions for the construction workers as per
International Labour Organization (ILO) Convention No. 62, as far as applicable to
the Project Contract;

. Training of workers in construction safety procedures, environmental awareness,
equipping all construction workers with safety boots, helmets, gloves and protective
masks, goggles, shields and monitoring their proper and sustained usage;

. Contractor will ensure the provision of medicines, first aid kits, ambulance etc. at
the camp site;

. Work areas will be cordoned off where necessary;
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. Contractors will instruct their staff to use Personnel Protective Equipment (PPE)
(e.g., wire containment, displaying warning signs along the work site,
communicating advance warnings to mats) to enhance the safety; and

o Safety lookouts will be built to prevent people and vehicles from passing at the time
of hot or cold work; and

° The Occupational Health and Safety Plan is attached as Annex-VI.

An emergency management plan must be devised by the contactor in close
coordination with the provincial emergency services (Rescue 1122).

6.7.12 Community Health and Safety

The construction activities and vehicular movement at construction sites may result in
roadside accidents particularly inflicting local communities who are not familiar with presence
of heavy equipment. Quality of groundwater and surface water resources available in the
nearby local communities may be affected due to the construction activities, oil spillage and
leakage, roadside accidents, etc. The proposed Project will also have potential of air (dust
pollution), noise and vibrational impacts on nearby community. The labour works with
different transmittable diseases may cause spread out of those diseases in the local
residents. The construction areas located near the residential, settlements, may cause
accident for the people moving near to those areas. Conflicts may arise between the local
community and the construction workers, which may be related to religious, cultural or ethnic
differences, or based on competition for local resources. Tensions may also arise between
different groups within the labor force, and pre-existing conflicts in the local community may
be exacerbated. Ethnic and regional conflicts may also be aggravated if workers from one
group are moving into the territory of the other. Considering these consequences, this impact
can be categorized as site-specific, medium term, temporary and irreversible.

Mitigation Measures

¢ Providing basic medical training to specified work staff and basic medical service and
supplies to workers;

e There will be proper control on construction activities and oil spillage leakage of
vehicles;

e The labourers with different transmittable diseases will be restricted within the
construction site;

e Ensure that the site is restricted for the entry of irrelevant people particularly children;

o Efforts will be made to create awareness about road safety among the drivers
operating construction vehicles;

e Timely public notification on planned construction works;

e Close consultation with local communities to identify optimal solutions for diversions
to maintain community integrity and social links;

o Seeking cooperation with local educational facilities (school teachers) at each village
along the route for road safety campaigns;

o Provision of proper safety and diversion signage at sensitive/accident-prone spots;

e Setting up speed limits in close consultation with the local stakeholders;
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¢ The mitigation measures provided in the following sub-sections for air and noise shall
be adopted to reduce the air pollution, noise pollution and vibrational impacts on
nearby community;

e The communicable disease of most concern during construction phase, like Sexually-
Transmitted Disease (STDs) such as HIV/AIDS, will be prevented by successful
initiative typically involving health awareness; education initiatives; training heath
workers in disease treatment; immunization program and providing health service;

e Reducing the impacts of vector borne diseases will be accomplished through
implementation of diverse interventions aimed at eliminating the factors that lead to
disease, which include prevention of larval and adult propagation of vectors through
sanitary improvements and elimination of breeding habitat close to human
settlements and by eliminating any unusable impounding of water;

e The Contractor will prepare the construction camp management plan which, in
addition to other components, will include the labor influx management plan. This will
be reviewed and approved by RUDA; and

e Contractor will take due care of the local community and observe sanctity of local
customs and traditions by his staff. Contractor will warn the staff strictly not to involve
in any unethical activities and to obey the local norms and cultural restrictions.

6.7.13 Communicable Diseases

The laborers in the Contractor Camp, truck drivers and like personnel who interact with each
other have the potential for the spread of communicable diseases like COVID-19 and
HIV/AIDS. Majority of the people living in the surrounding of the Project, and potential labor
are not aware of the source, mode of communication or consequences of HIV/AIDS.
Although their religious and cultural value system, to a large extent excludes the outbreak or
rapid communication of COVID-19 and HIV/AIDS, yet its occurrence in such a situation
cannot be precluded. It is necessary that awareness and preventive campaigns are run from
time to time in the labor camps and the field offices of the Project to prevent the
communicable diseases.

There is a chance of spreading of an epidemic of Coronavirus disease (COVID-19) due to
close interaction of the labor force during construction not only among the workers but also
in the area. This impact can be categorized as direct, medium, site-specific, short term,
temporary, medium to high probability and reversible.

Mitigation Measures

The Contractor shall:

. Arrange to run an active campaign, in the labor camp, to make people aware of the
cause, mode of transmission and consequences of HIV/AIDS;

o SOPs related to the construction industry advised by National Action Plan for
COVID-19 Pakistan to control spreading of COVID-19, shall be implemented by the
contractor and should be strictly monitored. Guideline for COVID-19 are attached
as Annex-Vll;
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o Strengthen the existing local health and medical services for the benefit of labor as
well as the surrounding villages;

° Ensure cleanliness and hygienic conditions at the labor camp by ensuring proper
drainage and suitable disposal of solid waste. Inoculation against Cholera will be
arranged at intervals recommended by the Health Department;

° Locating a labor camp at least away from the villages (local settlement), and
Keep all the camps, offices, material depots, machinery yards and work sites open
for the inspection of health and safety measures and related documents.

6.7.14 Climate Change and Green House Gas (GHG) Abatement

Construction operations of construction equipment generate significant greenhouse gas
emissions including carbon emissions and diesel exhaust emissions. The main sources of
greenhouse gases (CO,, CH4, NOx etc.) during the construction activities of the proposed
project will include both mobile and stationary sources. The mobile source will be the
construction and transportation vehicles while the stationary source will be the batching and
asphalt plants. Emission of greenhouse gases from project activities will contribute in global
warming and other climatic changes on regional and global scale.

Mitigation Measures

¢ Integration of careful planning on construction equipment activities with appropriate
equipment selection could contribute to the reduction of carbon gas emissions as
well as savings of construction cost;
. Regular motioning of the equipment and vehicles for engine efficiency;
. Avoid idling of construction vehicles;
° Alternative energy resources shall be considered where possible;
PEQS applicable to gaseous emissions generated by construction vehicles,
equipment and machinery shall be enforced during construction works.

6.7.15 Issues of Smog

Construction activities related to proposed project can significantly contribute to smog issues
in Lahore City, primarily due to various pollutants released during the construction phase.
Some of the key elements contributing to smog during construction include:

o Particulate Matter (PM): Construction activities generate dust and particulate matter,
especially from excavation, demolition, material handling, and transportation of
construction materials. These fine particles can remain suspended in the air for long
periods, contributing to smog formulation and enhancement of existing smog issue.

¢ Vehicular Emissions: Construction sites often involve heavy machinery and trucks for
transportation of materials. These vehicles emit pollutants such as nitrogen oxides
(NOx), volatile organic compounds (VOCs), and particulate matter that will contribute to
smog formation in reaction with sunlight and other pollutants in the atmosphere.

o Incomplete Combustion: Inefficient combustion of fuels, often used in construction
equipment, can release pollutants like sulfur dioxide (SOy), nitrogen oxides (NOy), and
particulate matter, which contribute to smog formation.
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e Lack of Dust Control Measures: Inadequate measures to control dust and particulate
matter at construction sites, such as un-covered construction materials, lack of water
sprinkling, or absence of dust barriers, can significantly contribute to increased airborne
particles.

Mitigation Measures:

To mitigate or reduce smog issues and impacts of construction activities on smog formation,
following measures can be taken:

e Implement robust air quality monitoring systems to track pollution levels and take
necessary actions accordingly.

¢ Implement and enforce regulations regarding air emissions as per PEQS, dust
control measures, and the use of cleaner technologies in construction machinery and
vehicles.

e Encourage the use of electric or hybrid machinery and vehicles to reduce air
emissions.

o Employ effective dust control measures, such as water sprinkling, covering materials,
and using dust barriers, to minimize the release of particulate matter.

¢ Educate construction workers and the public about the importance of adopting eco-
friendly practices to reduce smog formation.

¢ Vehicle Inspection & Certification System (VICS) should be implemented in true letter
& spirit to reduce environmental pollution caused by unfit motorized vehicles.

6.7.16 Discovery of Heritage Sites and Structures during Excavation

During excavation, there is a chance of finding artifacts. In case of finding any artifact, the
contractor shall immediately report through Supervision Consultant/Client to Directorate of
Archeology and Museums Punjab to take further suitable action to preserve those antiques
or sensitive remains. Chance find procedure (attached as Annex-VIII) shall be adopted in
case of any accidental discovery of cultural heritage.

6.7.17 Natural and Man-Made Disasters
Natural disasters (earthquakes) and accidents such as fire, falls, slips and trips may result in
injuries, financial losses and may even lead to deaths. The workers shall be trained and

facilitated to cope with such disasters.

Mitigation Measures

Mitigation measures include the following:

o An Emergency Response Plan (ERP) for earthquakes and manmade disasters
should be developed by contractor in coordination with RUDA and implemented in
close consultation with the RESCUE Services and other concerned departments;

. Training of the Contractor and RUDA staff and employees regarding the
emergency procedures and plans should be regularly conducted,;

. Emergency numbers should be clearly posted at all disposal stations; and

Title of Document Page No.
Environmental Impact Assessment (EIA) 6-24



Minor incidents and near misses should be reported, and preventive measures
should be formulated accordingly by the RUDA Management.

An Emergency Preparedness and Response Plan is attached as Annex-IX.

6.7.18 Flora

The Project may involve destruction of vegetation cover on construction areas. It is initially
examined that approximately 130 number of trees/saplings will be disturbed. The provided
number of trees is approximate and tentative provided by GIS. Following impacts are also
expected on the floral species in the surrounding of the Project area:

During the construction dust laden polluted air will form a dust film on leaves thus
blocking sunshine and stomata consequently hindering photosynthesis processes
causing detrimental effect on the plant health;

Exhaust of noxious gases from movement of heavy machinery will further pollute
air, which will adversely affect the health and vigor of plants;

Establishment of contractor's camps and warehouses for storage of equipment and
material will involve clearing of shrubs and grasses from the area, causing a
negative impact; and

During construction activities the contractor’'s workers may damage the ornamental
plants and trees, for use as fire-wood to fulfill the camps requirements.

This impact is direct, local, permanent, irreversible and moderate significant.

Mitigation Measures:

Trees that will be cut down during construction of road should be replanted /
transplanted wherever possible;

It is highly recommended to avoid protected forest area in all stages of the project
Incorporate technical design measures to minimize removal of trees, if possible;
Cutting of trees and disturbance shall be avoided, as far as possible so, that
negative effects on the process of natural regeneration of species are minimized,;

A Tree Plantation Plan of 1500 trees (more than 1:10) to be planted, as provided in
the report Annex =X.

Due consideration shall be given to invasive/non-invasive species factor while
plantation of trees;

o Client shall involve the communities for carrying out plantation;

° To minimize the dust emissions, regular water sprinkling will be strictly followed;

° Open fires will be banned in the study area to avoid fire hazards;

° Clearing of vegetation cannot be avoided at the areas specified for Project
structures, but damage to the natural vegetation shall be minimized by establishing
camp sites, workshops and batching plants on waste/barren land rather than on
productive land;

o Construction vehicles, machinery and equipment will remain confined within their
designated areas of movement;

. The Contractor’'s staff and labor shall be strictly directed not to damage any
vegetation such as trees or bushes; and

o Contractor shall provide gas cylinders at the camps for cooking purposes and
cutting of trees / bushes for fuel shall not be allowed.
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6.7.19 Fauna

During construction phase the existing population of mammals and reptiles of the
construction areas will be affected due to disturbance arising from construction activities
involving excavation, blasting, movement of machinery and vehicular traffic, movement of
labor, camping, etc. The existing livestock of the study area in quest of fodder will leave the
directly affected areas due to construction activities and human intervention. Some reptiles
particularly species of snakes and lizards may get killed during the earthwork’s operations.
Moreover, the movements of the mammals and reptiles will be restricted during the
construction phase.

Birds will also tend to move away from the construction areas and find shelter and food
elsewhere due to the activities mentioned above for fear of being hunted / trapped. Cutting of
trees may adversely affect their habitat as trees provide nesting and resting sites to them.

Noise generated from construction machinery particularly during the night hours will even
scare the wildlife residing in habitats located at some distance from the construction areas.
Food and refuse at the Contractor's camps will attract animals that might in turn be hunted
by the workers. This impact is site-specific, temporary and medium significant.

Mitigation Measures:

. Hunting, poaching and harassing of animals shall be strictly prohibited, and
Contractor shall be required to instruct and supervise its labor force accordingly
and clear orders shall be given in this regard;

° The camps will be properly fenced and gated, to check the entry of birds and
mammals in search of eatable goods. Similarly, wastes generated from camps will
be properly disposed of, to prevent the chances of eating by animals, which may
become hazardous to them;

° The contractor will make arrangements / measures to minimize vibration and noise
pollution through good engineering practices;

° Noise control measures will be enforced during the construction phase such as
provision of silencers on heavy construction vehicles especially near nesting areas
and avoiding noise generating activities during the critical period of breeding;

. Efforts will be made to keep noise levels at acceptable levels (as per NEQS)
produced by the construction activities;

° Over speeding of construction vehicles will be prohibited in the Project area, to
avoid and minimize any accidental killing of birds, reptiles and mammals;

. Plantation of large number of trees along the proposed Project to regain the
ecological habitat;

. Noisy work will not be carried out in night time so that there should be no
disturbance to local birds and animals;

o Borrow pits will be fenced so that no animal can fall into these;

. If found any wild species during construction, it will be dealt carefully and local
wildlife department officials will be called; and

. The Project will be completed timely to reduce the impacts.

6.7.20 Social/ Cultural Conflicts
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During the construction phase of the project, conflicts may arise between labor force and
Local communities near the project area. Use of local resources (existing infrastructure and
utilities) by the construction workers can generate stress on the local residents. Furthermore,
difference in cultural values may also cause discomfort to local residents. This impact is
temporary and moderate adverse in nature.

Mitigation Measures

e Local labor should be preferably employed for the construction works;

e Careful planning and training of work force to minimize disturbance to the local
people; and

e Public notification through print or electronic media during the entire construction
phase to avoid any inconvenience in accessibility to the locals.

6.7.21 Employment
Due to construction of the proposed Project, economic and commercial activities will be
generated in the study area, as the laborers and semi-skilled staff from nearby communities will
have an opportunity to work for the construction of the proposed Project. The impact is
temporary and positive in nature.

6.7.22 Impacts on Livelihood

The construction activity may disturb the business and livelihoods of the locals in terms of
loss of agricultural land and access. The impact is moderate negative in nature.

Mitigation Measures

o Proper compensation should be provided to all the affectees losing their livelihoods
along the AOQI,

° Livelihood restoration should be provided to mitigate the adverse impacts on
livelihood and restoration of commercial activates which will be monitored,

o Initial assessment of compensation should be carried out for the income loss of the
affectees based upon the current approximation of the AOI and construction
camps. This assessment should be reviewed and revised on the basis of final AOI
and construction camp site determined during the construction phase;

o Project Construction should be completed on time; and

. Proper awareness and training should be conducted among the affectees
regarding Project benefits, reasons for acquiring lands and compensations to be
provided.

6.7.23 Loss of Income

During the construction activities, people will suffer loss in their annual income due to the
loss of crops and trees. This impact can be categorized as moderate adverse in nature.

Mitigation Measures
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° Fair, prompt and negotiated compensation for the crops and trees on private land
will be provided to the affectees along with the land value; and
. Affectees will be involved in the valuation process of the Project.

6.8 ANTICIPATED IMPACTS DURING OPERATIONAL PHASE

The anticipated impacts related to the proposed project have been studied for the
operational phase and discussed hereunder:

6.8.1 Air Quality
Increased traffic levels in the project area may lead to higher values of air emissions that will
affect the ambient air quality of the Project Area. The impact is permanent and minor

negative in nature.

Mitigation Measures

Following mitigating measures are needed to be suggested:

° RUDA with the help of EPCCD may set up system to monitor air quality along
project area at important intersections/sensitive receptors in accordance with
PEQS for a specific period to record the quality of air during the operation phase.
This may help in comparing the baseline conditions with the operation phase of the
project;

. Setting up to system to monitor air quality along the project area in accordance with
acceptable International Standards; Monitoring emissions of vehicle as per PEQS;

° Helping the owners and occupants of the affected premises/settlements to identify
and implement special measure such as hedges and vegetation to reduce air
pollution; and

° Increasing vegetation in the form of greenbelt is one of the preferred methods to
mitigate air pollution. Plants generate oxygen, serve as a sink for pollutants, reduce
the flow of dust and reduce the noise pollution too alongside the proposed project.

6.8.2 Noise and Vibration
The movement of vehicles and usage of horns will create noise which will be a hazard for
the nearby residents/built-up areas. Impact of noise generated from the vehicles moving on

the proposed road will be permanent and moderate adverse in nature.

Mitigation Measures

. Provision of adequate noise barriers such as hedges and indigenous tree species
will reduce the noise. Further Improvement can be made by enforcing the laws and
getting the vehicles tested, regularly after a specific time period, by some reputable
vehicle testing laboratory and obtaining a certificate. Noise measurements should
be carried out at locations with respect to the schedule specified in the
Environmental Monitoring Plan (EMMP) to ensure the effectiveness of mitigation
measures;
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o Use of horn should be strictly prohibited in the close proximity of the built-up areas;
Proper signboards should be installed to ensure reduce noise levels in the project
area;

o Enforcement and penalties against traffic rules violators; and

o Noise barriers may be installed/constructed near the built-up areas.

6.8.3 Road Maintenance

During the operation phase related road maintenance works will be conducted time to time
which may lead to social and environmental issues like traffic management, inconvenience
to local residents, public safety, vehicular emissions, dust and increase in noise. This is a
temporary and moderate negative impact.

Mitigation Measures

Best Management Practices should be used for all the maintenance works;

Timely completion of all the maintenance works according to the agreed schedule;
Traffic management plan should be devised and implemented; and

HSE protocols should be strictly followed and implemented to avoid any
incident/accident.

6.8.4 Drainage and Urban Flooding

During the operational phase, poor maintenance of the road drainage system, particularly
during the monsoon season can cause nuisance to the travelers and public due to flooding
in the existing drainage line. In case of chocking of road drainage, the increased surface
runoff due to heavy rains will accumulate at the surface and can cause traffic jams. The
impact may consider to be moderate adverse in nature.

Mitigation Measures

° The impact can be controlled/reduced by timely and continuous maintenance/
cleaning of the drainage system; and

. Placement of sign boards instructing not to dispose of solid waste to avoid
chocking of drain along the road alignment.

6.8.5 Flora and Fauna

No adverse impacts are envisaged on flora and fauna of the study area during the operation
phase.

1500 trees and ornamental plants will be planted in and around the road to enhance the
aesthetics value, and to control noise and air pollution. It will provide the following benefits
during operation phase:
Creates a visual barrier and enhances the appearance
o Providing nesting place for the birds;
Captures and reduces odor concentrations by absorbing gases, if any emits from
Nullah;
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o Trees will act as wind speeds barrier to protect building structures during intense
wind storms and intense rainfall.

However, mismanagement of green areas will result in clogging of drains, nuisance due to
stagnant water and chemical pollution. This impact can be categorized as negative, local, low,
short term and probable.

Mitigation Measures:

° The implementation of plantation plan recommended in compensation for cutting of
trees will start working during operational phase, to ensure the ecological balance
and to avoid any impact on local environment;

. Large scale planting with suitable indigenous fruit and forest trees, shrubs and
ornamental plants in the form of Trees. Linear plantation will be carried out in
accordance with the Tree Plantation Plan to improve aesthetic value and offset the
effect of removal of vegetation. It will help in absorbing flue gases, emitting from a
large number of vehicles and public transport passing through the project area,
which shall improve the air quality;

o The saplings planted in the Project Area against the trees affected should be
properly maintained throughout their initial growth period in terms of water
requirement and necessary nutrients by relevant department;

° Maintenance of the green areas and the protection of saplings for at least four (04)
years to ensure better growth and environmental / aesthetics conditions;

. Keep green areas weed free. Weeds will be monitored weekly and removed no
less than every two weeks. Use of chemicals for weed control and suppression
needs to be approved by the concerned authorities;

. Plantations raised must be maintained according to the silvicultural practices which
includes proper irrigation, cleaning, pruning, thinning at prescribed intensity, silt
clearance and trench-opening; and

° Use of fertilizers will be strictly monitored in order to avoid any incident. Natural
nutrients will be preferred.
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7. INSTITUTIONAL ARRNAGEMENTS AND ENVIRONMENTAL
MANAGEMENT PLAN

7.1 GENERAL

This section provides brief description of environmental issues, mitigation measures to
eliminate or reduce environmental and social impacts to an acceptable level, institutional
framework for the implementation of the mitigation measures and environmental monitoring
plan for air quality, water quality, and noise pollution parameters during construction and
operational phase. A budgetary plan is also developed, indicating estimated costs to be
incurred to mitigate potential adverse impacts of the proposed project.

7.2 OBJECTIVES OF ENVIRONMENTAL MANAGEMENT/ MONITORING PLAN (EMP)
The main objectives of the EMP are to:

° Provide the details of the project impacts along with the proposed mitigation
measures, and the corresponding implementation activities;

. To ensure that all necessary corrective actions are carried out and monitored in
time to counter any adverse environmental impact under a systematic monitoring
approach;

° Provide a procedure for timely action in the face of unanticipated environmental
situation;

. Define the role and responsibilities of the Project Proponent (RUDA), Contractor(s),
Supervisory Consultant(s) and other key players in order to effectively
communicate environmental and social issues among them;

. Define a monitoring mechanism, reporting frequency and identify monitoring
parameters to ensure that all the mitigation measures are completely and
effectively implemented;

° Design the training and capacity building plan for enhancing the capacities of the
Project Proponent (RUDA), Contractor(s), Supervisory Consultant(s) on
environmental and social management;

° Identify the resources required to implement the EMP and outline the
corresponding financing arrangements; and

o Define the requirements necessary for documenting compliance with EMP and
communicating it to all the concerned regulatory agencies.

7.3 INSTITUTIONAL REQUIREMENTS

The institutional requirements for the Construction and Operation & Maintenance (O&M)
phases of the proposed Project are provided in below sections.

Institutional Setup for Implementation and Management of EMP

The key players involved during construction phase of the proposed Project are the RUDA
as employer/proponent, Punjab EPCCD/Notified Officer (District Environment Officer), the
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Supervisory Consultant (SC) and the Contractor. The roles and responsibilities of these
organizations are outlined below.

The following staff will be involved in the implementation of EMP:

RUDA/Proponent/Employer;

SC’s; and

Contractor’s Environmental Manager
Punjab EPCCD/ Notified Officer.

The employer/ proponent (RUDA) will make Contractor bound through contract documents
to implement the recommendations set forth in EMP and other terms and conditions of the
Environmental Approval granted by EPCCD. The whole EMP will be included as a clause of
the contract documents. Construction camps will be established after necessary approvals
and submission of Site-Specific EMPs to be developed in the light of the relevant agencies
requirements, before commencement of construction works.

The organizational setup for implementation of EMP during construction phase is provided in
Figure 7.1.

Overall Oversight Arrangements
A Project Steering Committee comprising of Chairman RUDA, Project Director (RUDA) and

Deputy Director, RUDA will provide overall guidance and oversight and will be responsible
for ensuring effective implementation of the project.

—— Punjab EPCCD/Notified
Project Director Officer

(Responsible for checking and (Regulatory Compliance,
compliance of EMP) Audit and Issuance of NOC)

Supervision Consultant SO LR

Environmental and Social

Environmental & Social Expert
Expert

(Responsible for supervision ang/
reporting of EMP
Implementation)

(Responsible for
implementation of EMP)

Figure 7.1: Organizational Setup for the Implementation of EMP (Construction Phase)
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Roles and Responsibilities for EMP Implementation during construction Phase
a. RUDA/ Employer Concerned Staff

The specific responsibilities are as follows:

To ensure implementation of mitigation measures proposed in EMP during the
construction and operational phase of the Project;

To organize monitoring of ambient air quality, water and noise. In case, the noise and
emission levels exceed the acceptable levels; a penalty or ban must be enforced,;

To develop operational guidelines and implementation schedule;

Receiving complaints from nearby community and assisting the local authority
including liaison with Punjab-EPCCD/ Notified Officer - Environment;

Ensuring availability of committed human resources and sufficient budget for
successful implementation of EMP;

To ensure that the proposed project is implemented in an environment friendly
manner,

Maintaining interface with the other lined departments/stakeholders; and

Reporting to the EPCCD-Punjab/ Notified Officer - Environment on status of EMP
implementation.

Supervision Consultant (SC)

Environmental and Social Expert (E&SE) of SC will oversee the performance of contractor to
make sure that the contractor is carrying out the work in accordance with EMP as mentioned
in the contract documents. He will provide guidance to the contractor's E&SE for
implementing each of the activity as given in EMP. E&SE will be responsible for record
keeping, providing instruction through the Resident Engineer (RE) for corrective actions and

will ensure the compliance of various statutory and legislative requirements.

However, overall responsibilities of E&SE are as follows:

To oversee the performance of the Contractor to make sure that the Contractor is
complying with EMP;

Ensuring that the day-to-day construction activities are carried out in an
environmentally and socially sound and sustainable manner;

Discussing various environmental and social issues and environmental mitigation,
enhancement and monitoring actions with all concerned personnel’s;

Inspect, supervise and monitor all the construction and allied activities related to
the EMP for the project and oversee the performance of the Contractor to make
sure that the Contractor is complying with EMP;

Visiting construction sites including incomplete construction work sites, where there
are no contractor’'s activities, active construction work sites, completed areas of
work sites as well as ancillary sites such as borrow areas, quarries, asphalt and
crusher sites, hot mix plant sites, construction camps and work shop areas to
ensure contractors compliance with EMP stipulations and conditions of statutory
bodies;

Assisting contractor in all matters related to public contacts including public
consultation pertaining to environmental and community issues;
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° To organize periodic environmental training programs and workshops for the
consultant’s and contractor’s environmental staff;
Periodic reporting as mentioned in EMP; and

° Suggest any additional mitigation measures (if required).

c. Responsibilities of Contractor

Contractor will be bound through contract documents to appoint the Site Environmental and
Social Expert (E&SE) with relevant educational background and experience. ESE of
contractor will carry out the implementation of the mitigation measures at construction site.
The responsibilities of E&SE of Contractor are as follows:

° ESE of contractor will be responsible for Implementation of the mitigation measures
at construction site;

o Preparation of Site Specific Environmental and Management Plan (SSEMP)
including Evacuation Plan, HSE Management Plan, Material Transportation Plan,
Traffic Management Plan, Emergency Response Plan, Monitoring Plan, and
asphalt and batching plant area plans, and will submit all the plans to the SC.

o Implementation of the EMP and to take effective measures against corrective
actions plan;

° ESE will prepare the monthly compliance and monitoring reports as per schedule
and will submit it to the SC;

° Provision of proper Personal Protective Equipment’s (PPEs) to the workers and
train them for their proper use; and

° The Contractor shall submit the Code of Conduct that will apply to all of the
contractor's staff. The contractor shall submit an outline of how the Code of
Conduct will be implemented.

Institutional Arrangement for Implementation of EMP during O&M Phase

The proposed Project will be administrated by RUDA during the O&M phase. Therefore; it is
suggested that the Project Director of the proposed Project shall depute / hire Environment
and Social Manager (E&S) to monitor and implement EMP during operation phase.

The specific responsibilities of E&S Manager are as follows:

¢ Coordinating with the operational staff working under the Project Director to monitor
environmental compliance during operation phase;

e Advising on, and monitoring tree plantations along the road alignment as suggested
in EMP;

o Reporting on the progress of environmental compliance to the Project Director and
EPCCD-Punjab;

e Assess and propose mitigation measures for unforeseen long-term environmental
and social impacts of operation; and

Sustaining a working partnership among the RUDA, EPCCD-Punjab/ Notified Officer -
Environment, Forest and Wildlife departments of Sheikhupura/ Lahore District to ensure
compliance of EMP during operation phase.

Title of Document Page No.
Environmental Impact Assessment (EIA) 7-4



7.4 ENVIRONMENTAL MITIGATION AND MANAGEMENT MATRIX

Environmental Mitigation and Management Matrix (EMMM) is considered as one of the main
elements of EMP. The EMMM provides the framework for the implementation of the
mitigating measures against each identified potential adverse impacts, and management
and monitoring of the same during the design, construction and operation phases of the
proposed Project. All the mitigation measures during the construction stage will be
implemented by the Contractor, supervised by the Consultant and monitored by the Client.
Table 7.1 provides information about all impacts to be raised due to project activities during
different phases of the Project, i.e. pre-construction, construction and O&M and responsible
organization for implementation of mitigation measures.
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Table 7.1: Environmental Mitigation and Management Matrix

Sr. o Performance Responsibility
Impacts Mitigation Measure - : - ——
No. Monitoring Indicators Implementation Monitoring
Preconstruction / Design Phase
1. | Technical Design and Layout The technical design of the proposed | ¢ Confirmation of | Design Consultant | Proponent
Planning project must consider all the above- design incorporation.
mentioned factors for the final design | ¢ Audits and Checks
Incompatible layout plan and and should meet all the local and
. . . - international standards;
engineering design of the project’s .
q ) h I The proponent must review and
structures can undermine the overa validate all the design considering the
aesthetic beauty and ambience of the possib'e impacts (as mentioned)
project area. Also low utilization of the before the start of construction of
available spaces and designing the proposed Project.
structures  without considering the
prospective and futuristic needs can
result in structures with low social
acceptability and functionality.
2. | Topography Mitigation measures will involve | « Confirmation of | Design Consultant | Proponent
adoption of best engineering design design incorporation.
The project area is a plain terrain, and measures keeping in view of the | ¢ Audits and Checks
the proposed project is the part of Ravi aest_hgtlcs of the project area and
Urban Development, so, there is no provision of green belts for the
S P o ’ landscape in design.
significant change in the topography of
the project area is expected.
3. | Storm Water Drainage Provision of appropriate drainage | ¢ Confirmation of | Design Consultant | Proponent
structures with appropriate design design incorporation.
Improper design of storm water capacity to avoid flooding especially | ¢ Audits and Checks
drainage of the proposed Project may during the rains; and ) )
. Proper slopes shall be incorporated in
result in stagnant water on the road ! .
design to avoid the stagnant water.
Title of Document Page No.
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Sr. o Performance Responsibility
Impacts Mitigation Measure S . - —
No. Monitoring Indicators Implementation Monitoring
4. | Seismic Hazard and Geo Hazard The proposed structure should be | ¢ Confirmation of | Design Consultant | Proponent
designed and constructed to withstand design incorporation.
As per Building Code of Pakistan, high earthquakes. For seismic hazard | e Audits and Checks
Seismic Provisions, 2007, the project anaIyS|s,. updated' 'structhaI,
area is located in Seismic “Zone-2A” geotechnical ‘and _seismic studies
} . should be conducted;
W'th_ g-.value 0'0_8 to 0.16. In this Zone, Seismic Building Code of Pakistan
designing of various types of structures 2007 (SBC-07) should be adopted.
should be done on the basis of PGA. An This code specifies  minimum
earthquake impacting the project site requirements for seismic safety of
can adversely impact the development. buildings and has to be applied and
used by engineers in conjunction with
the necessary understanding of the
concepts of structural, geotechnical
and earthquake engineering; and
The structure of the proposed project
should also be studied by the
proponent (RUDA) to evaluate its
durability/strength to withstand
moderate to high intensity earthquake.
5. Resource Conservation Use potable water bowsers for | ¢ Confirmation of | Design Consultant | Proponent
construction works and mineral water design incorporation.
Resources involved in the construction bottles/ filtered or treated ground | ¢ Audits and Checks
of proposed Project would include water f_or d“”k"?g purpose; Tested
. ; water will be provided.
construction materials, water and fuel. .
. . Plan for the provision/purchase of
Construction material to be used for adequate insulation to reduce heat
construction activities includes coarse loss through batching plants;
aggregates, fine aggregates, asphalt, Reduction of wastage of water
cementious materials, reinforced and through training of workers involved in
structural steel etc. water use;
Reuse of construction waste materials
Excessive water consumption for may be adopted Wherfaver possible;
Diesel and fuels with low sulphur
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Sr. o Performance Responsibility
Impacts Mitigation Measure S . - —
No. Monitoring Indicators Implementation Monitoring
drinking and washing purposes by the content should be used to operate
construction staff may pressurize water construction machinery and
resources in the project area. Fuel equipment; o
(diesel, petrol) will be used to operate Eff|g|ent and 'Well-malntalned
construction machinery, asphalt and equipment and_r_nachlnery should be
) ! used; VICS certified.
batching plants. 'Sustalngble use of The equipment and machinery should
energy resources IS very |mp0rtant not be turned off when not in use;
only to continue future use but also to Ensure adequate insulation to reduce
reduce air emissions. heat loss through batching plants;
Regularly monitor CO and CO:2
content of the flue gases to verify that
combustion systems are using
practical excess air volumes;
Use of solar panels at construction
camps may be considered and plan
for use of solar panels at operational
phase may also be considered; and
A good camp design and an efficient
worksite management plan can help
the contractor to reduce the water
demand, wastewater and solid waste
volumes to the lowest levels.
6. | Change in Hydrologic Regime For the crossing of the river Ravi and | ® Confirmation of | Design Consultant | Proponent
other similar structures bridges will be design incorporation.
The proposed road passes through constructed. While culverts and other | ¢ Audits and Checks
flood prone areas. There might be possible  arrangement  will  be
change in water flow pattern and accomplished in design for the
disturbance to water flow occurred in crossing of river. Bridges on water
future  due  to  disposal  of channel shall be properly designed to
solid/construction waste, which will also accommodate future flows. Provision
cause adverse impacts on nearby of culverts to control flood damages
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Sr. Performance Responsibility

Impacts Mitigation Measure - : - —
No. P 9 Monitoring Indicators Implementation Monitoring

communities. and provision of safety of
embankments will be considered
during the design of these

arrangements.
7. | Utilities e The provision in the design and | ¢ Confirmation of | Design Consultant | Proponent
budget for the relocation of the design incorporation.
Due to the proposed project, public existing utility infrastructures wherever | ® Audits and Checks
utilities i.e. Electricity Polls, required shall be finalized in
Power/Telephone Lines, etc. will be consultation with the concerned
affected creating disruption of public department; and
serylces and inconvenience to the local | | All public utilities (e.g. electric lines,
residents. water pipes, power/ telephone lines,
etc.) likely to be affected by the
proposed project will be relocated well
ahead of time before the actual
commencement of the construction
works.
8. | Flora e The camps, mobility of machinery and | ® Audits and Checks Design Consultant | Proponent
construction of temporary road should
During the pre-construction phase, be properly planned and well

activities such as installation of
construction camps, construction of
temporary roads and mobility of
construction staff may damage the local
vegetation/trees. As the heavy
machinery and camps will be moved
and installed that require significant
space due to which available vegetation
is expected to be removed.

designed to avoid any loss to local
green cover;

e |t is recommended to establish the
construction camps where minimum
or no vegetation exists;

e Similarly, the alternate routes for
roads and points for camps are
recommended where no loss of
vegetation is expected; and
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Sr. o Performance Responsibility
Impacts Mitigation Measure S . - —
No. Monitoring Indicators Implementation Monitoring
The location of construction camp(s)
will be selected so, as to have limited
environmental effect during
construction phase and to reduce the
cost and land requirement.
9. | Fauna The engineering design to integrate | ® Audits and Checks Design Consultant |  Proponent
the principles of green infrastructure
No threatened faunal species were including habitat conservation, animal
recorded in the study area during the trespasses etc.;
field s.urvey. The habitat values  for The sites for the construction’s camps
f.au.na in the study area are generally will be carefully selected keeping in
!'m'ted'_ However, . movement .and mind the available faunal habitats
mst.allatlons of machlngry and veh|clgs along the study area. Moreover, the
during the. construghon phasg wil layout of camps needs to be designed
genere_lte noise that will cre_ate nuisance while considering the faunal habitat of
for avi-fauna and domestic mammals. the area:
The habitats of avi-fauna and domestic ] ] )
mammals may also be affected due to Prior to commencing e.my const.ructlon
construction camps set-up and due to work, any works re.quwed. QUIS'd? the
cutting of trees. This impact is site- construction footprlr?t verified will be
specific, temporary and low adverse. referred  for advice on further
assessment and approval
requirements so that damage to any
available habitat over there could be
avoided at maximum;
The construction camp management
plan during the planning stage will
consider fencing and gating to check
the entry of animals in search of
Title of Document Page No.
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Sr. Performance Responsibility

Impacts Mitigation Measure - : - —
No. P 9 Monitoring Indicators Implementation Monitoring

eatable goods; and

e Similarly, waste management plan of
the camps will be considered at the
planning stage to prevent wild animals

and birds.
10. | Socio-economic Environment e Planning shall involve minimum | ® Audits and Checks Design Consultant | Proponent
_ _ _ disturbance to locals and their
The project will result in loss of associated income and livelihood
agricultural land which is the prime sources. Alternate arrangements for
source of livelihood in the area. access shall be provided.

Livestock which is another source of
income will face loss of food and shelter.
Locals may be relocated resulting in
disturbance of livelihood. In addition to
this, access of people may be hindered
due to construction and implementation
of access roads.

Construction Phase

11. | Soil Erosion and Contamination e Good engineering practices will help | ® Visual  observation Construction Proponent
to control or minimize the soil erosion and photographic Contractor
The clearing of vegetation can loosen both at the construction sites and in record ,
the soil and make it more susceptible to peripheral areas: d 2Leabir“egggtlon ;gg
erosion due to wind and rain. e The provision for vegetation with a implementation
. ) fast-growing crops/trees and a native
Soil ma_ly be  affected _by_ erosmn_, seed mix immediately after fill
compactlon and conta_mlnatlon. $0|I placement to prevent scour and to
e.r05|on may occur at actl}/e construction encourage stabilization will be made
sites and at contractors’ camps, as a in the design. Use of stone pitching or
resglt of uncgntrolled run-off .from riprap will also be provided in the
equipment washing yards, excavation of
Title of Document Page No.
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Performance
Monitoring Indicators

Responsibility

Implementation ‘ Monitoring

earth/cutting operations and clearing of

vegetation.

design at  appropriate  places
especially around bridges, culverts.
Provision for rip-rap in discharge
zones from drainage structures will be
made in the design to reduce erosion.
Down drains/chutes will be lined with
rip-rap/masonry  or concrete to
prevent erosion;

The Contractors will be required to
instruct and train their workforce in the
storage handling and management of
materials and chemicals that can
potentially cause soil contamination;

Material Safety Data Sheets (MSDS)
will be strictly followed during handling
and storage of chemicals;

Soil contamination due to concrete
transportation will be minimized by
placing all containers in casings;

Solid waste generated at the camp
sites will be properly treated and
safely disposed only in the
demarcated waste disposal
sites/areas;

If any contaminated soils are found,
they shall be removed and deposited
in a sealed pit in an area agreed with
the concerned; and

Soils removed during construction
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Sr. o Performance Responsibility
Impacts Mitigation Measure S . - —
No. Monitoring Indicators Implementation ‘ Monitoring
would be stockpiled for reuse where
possible; and
Runoff from washing of equipment
and gadgets should be drained into
either a septic tank or a sand-gravel
bed for removal of the grit and
contaminants.
12. | Borrow/ Open Pits Necessary permits will be obtained for | ¢ Visual observation Construction Proponent
any borrow pits from the competent and photographic Contractor
Borrow/ open pits and associated authorities: record _
e?<cavation e}ctivitie.s may result in Iar]d In borrow pits, the depth of the pits . rSeItr?abirlietzEgr?non ;gg
disputes, soil erosion, Io§s of potential will be regulated so that the sides of implementation
cropland,. loss of vegetation, landscape the excavation will have a slope not
degradation, and damage t(? road steeper than 1: 4:
embankments. Borrow/ Open pits may ) ) o
also become potential sources of Soil erosion along the borrow pit will
mosquito breeding and may prove be” regglarly checkeq to prevent/
hazardous to humans, livestock and mitigate impacts on adjacent lands;
wildlife. In case borrow pits are filled with
water, measures have to be taken to
prevent the creation of mosquito-
breeding sites; and
Borrow pits will be used for
construction waste, but during the
excavation, top 20 cm soil cover will
be preserved for vegetation after the
filling of the pits. This is the best way
to restore the flora of that area.
13. | Deterioration of Ambient Air Quality All vehicles, machinery, equipment | ® Visual observation Construction Proponent
and generators used during | * Regular Contractor
Title of Document Page No.
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Implementation ‘ Monitoring

Air quality will be affected by fugitive
dust emissions from construction
machinery; dust from the unpaved
surface and construction vehicles.

Emissions will be carried over longer
distances depending upon the wind
speed, direction, temperature of
surrounding air and  atmospheric
stability. Besides, multifarious
construction activities and increased
vehicular traffic (construction vehicles)
would also contribute to the localized
airborne dust. The larger sized patrticles,
under influence of gravity, tend to settle
down in the immediate vicinity of the
source. The Suspended Particulate
Matter (SPM) of the size smaller than 10
micrometre (PMio) tends to remain
suspended in the environment for much
longer and persistent time and is an
environmental hazard.

The objectionable impacts of settling of
the suspended dust would be its dry
deposition on  vegetation,  motor
vehicles, structures, and other exposed
surfaces. Exhausts from fossil fuel
burning in the construction machinery
will also deteriorate local air quality.

construction activities should be kept
in good working condition and be
properly tuned and maintained in
order to minimize the exhaust
emissions;

Open burning of solid waste from the
Contractor’s camps and at
construction site should be strictly
banned,;

Preventive measures against dust
should be adopted for on-site mixing
and unloading operations;

Construction materials (sand, gravel,
and rocks) and spoil materials will be
transported trucks covered with
tarpaulins and all vehicles (e.g.,
trucks, equipment, and other vehicles
that support construction works) will
comply with the PEQS (as amended)
for carbon emissions and noise;

Regular water sprinkling of the site
should be carried out to suppress
excessive dust emission(s);

Emissions from power generators and
construction machinery are important
point sources at the construction
sites. Proper maintenance and repair
is needed to minimize the hazardous
emissions;

environmental
monitoring, sampling
and testing reports
Vehicle maintenance
records

Water sprinkling
records.
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Similarly, exhausts from generators can
also have impacts on air quality in the

vicinity.

Emissions from batching / asphalt
plants can be controlled efficiently by
the installation of cyclone / scrubbers.
Diesel operated equipment should be
equipped with well-maintained fuel
fiter and may be replaced timely (if
required). In addition to that, regular
maintenance activities comprising
changing of lubricating oil, changing
the air and fuel filter, cleaning the fuel
system, draining the water separators
and proper tuning may also help in
reducing the emissions from diesel
generators;

Construction equipment is generally
left idling while the operators are on
break or waiting for the completion of
another task. Emissions from idling
equipment tend to be high. Existing
idling control technologies, which
automatically shut the engine off after
a pre-set time can reduce emissions,
without intervention of the operators;

PEQS applicable to gaseous
emissions generated by construction
vehicles, equipment and machinery
should be enforced during
construction works;

Service roads (used for earthmoving
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equipment and general transport)
should be regularly sprayed with
water during dry weather;

All excavation work should be
sprinkled with water;

Construction workers should be
provided with masks for protection
against the inhalation of dust;

Vehicles used for construction should
be tuned properly and regularly to
control emission of exhaust gases;

Ensure precautions to reduce the
level of dust emissions from hot mix
plants, crushers and batching plants
should be taken up; e.g. providing
them as applicable, with protection
canvasses and dust extraction units.
Mixing equipment should be well
sealed and equipped as per existing
standards; and

Regular monitoring of air quality in
accordance with PEQS.

14.

Noise and Vibration

The noise and vibration will be produced
due to the operation of construction
machinery equipment. Sources of noise
and vibration during construction are
heavy machinery such as bulldozers,

There are a variety of ways including
Quieter Equipment; Modifying Existing
Old Equipment; Barrier Protection;
Work Activity Scheduling;
Maintenance; Noise Perimeter Zones
(NPZs) by which  construction
equipment and worksite noise can be
controlled.

Physical observation
Regular
environmental
monitoring, sampling
and testing reports
Vehicle maintenance
records

Construction
Contractor

Proponent
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No. P 9 Monitoring Indicators Implementation ‘ Monitoring

excavators, stabilizers, concrete mixing
plant, pneumatic drills, stone crushers,
asphalt plants and other equipment’s.
Noise and vibration are perceived as
one of the most undesirable
consequences of construction activity.
The cumulative effects from several
machines can be significant and may
cause significant nuisances.

15. | Construction Camps Sites Environmental e Physical observation Construction Proponent
e Reinstate any temporary facilities to | ® Regular Contractor
Due to the construction camps, loss of | pre-existing conditions in ecologically environmental

monitoring, sampling
and testing
e Implement landscaping plan for all | ¢ Vehicle maintenance

facilities in areas where high landscape records
value and visual vulnerability to the
proposed activities warrants  site-
specific landscape restoration
measures.

vegetation and dis-satisfaction of | gensitive areas.
rehabilitation measures during and after
completion of construction phase may
occur. These impacts may include
waste, soil pollution, groundwater
pollution, dust, etc.

e Operate equipment in a manner
sympathetic to the ambient noise
environment. Do not leave equipment
idling unnecessary.

e Provide adequate warnings of impeding
works to all potential receptors within a
1 km corridor surrounding the ROW via
public notices and local news.

Social
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State land will be a second preference for
worker camp locations, followed by land
where there is a willing lessee.

Employment policies which aim to
maximize job opportunities for local
people will help to minimize tensions
caused by different socio-cultural values.
Training will be provided to all staff on
camp management rules and overall
discipline and cultural awareness. This
will include, in appropriate languages:

= A briefing on camp rules

= A community relations orientation to
increase awareness about the local
area, cultural sensitivities and the
project Code of Conduct

=  Awareness-raising on health
considerations, including sexually
transmitted diseases (STDs).

The construction contractor is required to
develop a Construction Camp
Management Plan to address:

= Discipline;

=  Community liaison;

= Ethnic tensions and;

= Communicable diseases.

A Code of Conduct and Camp Rules will
be required within the Construction Camp
Management Plan, which provides
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policies and a disciplinary framework with
respect to worker behavior.

Camp Location

The construction contractor will be
required to assess the
environmental/social sensitivity of any
additional or alternative sites prior to
their approval for adoption;

The contractor(s) should provide plan
to RUDA for removal & rehabilitation
of site upon completion;
Photographical and
inventory of  vegetation
clearing the site; and
Compensatory plantation to be
scheduled when construction works
near end.

botanical
before

16.

Wastewater Generation
Construction Camps

at

Wastewater will be generated at the

construction camps by the workers.
the generated wastewater is

If

not

properly treated or disposed of, this may
contaminate the ground water apart
from soil contamination. The wastewater
generation is estimated to be 3,200

liters/day for 100 construction workers.

Domestic and chemical effluents from
the construction camp will be
disposed by the development of on-
site sanitation systems;

Proper monitoring to check the
compliance of PEQS will be carried
out;

Sewage from construction camps will
be disposed of after proper pre-
treatment and processes such as
soakage pit; and

The Contractor(s) will be responsible
to submit details of site-specific
wastewater management plan along
with details of wastewater collection,
transportation and its disposal.

observation
photographic

Visual
and
record.
Waste Management
plan implementation

Construction
Contractor

Proponent
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17. | Solid Waste Generation at All the solid waste from the camps will Visual observation Construction Proponent
Construction Camps/s be properly collected at source by and photographic Contractor
placing containers and disposed of record.
The solid waste generation is estimated through proper solid waste Waste Management
to be 45 kg/day for 100 construction management system. The Contractor plan implementation
> ’ will coordinate with local
workers during construction phase of representatives and administration of
the proposed Project. Different type of the concerned solid waste
waste is likely to be generated during management department for the
the construction phase. The municipal disposal of solid waste;
waste will be in the form of food, cans, The Contractor must develop a plan of
paper and wastewater from construction action with the help of concerned solid
camps toilets and washing yards. waste management departmgnt for
transporting the waste to the disposal
site;
Toxic waste will be handled, stored,
transported and disposed-off
separately. Safe handling precautions
and product specific information is
found in Material Safety Data
Sheets (MSDS) which must be
located on site and accessible to
all workers
All persons interacting with hazardous
wastes will be required to wear the
appropriate PPE; and
The waste will be properly sealed in
containers  with  proper labels
indicating the nature of the waste.
18. | Waste Generation at Construction Construction Waste Management Visual observation Construction Proponent
Site Plan (Annex-IV) will be implemented and photographic Contractor
to ensure safe handling, storage, record.
Construction  waste  will  include collection and disposal of construction Waste Management
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excavated soil, sand, gravel, rocks, wastes and the training of employees plan implementation
asphalt, pieces of concrete, bricks, who handle waste;
wood, metal pieces and electrical wires. Recyclable wastes e.g. steel bars will
Whereas, hazardous waste can be be sold to waste.vend.ors;
comprised of paints and construction Re_:usable ”.‘ate”"’!' will be used as f"‘
) ) filling material during ground levelling;
chemicals. All these, if left Lfnattended, Solid waste generated  during
can become a source of nuisance and construction will be safely disposed in
environmental pollution in the project demarcated waste disposal sites and
area. the contractor will provide a proper
waste management plan; and
Insecure and unhygienic disposal of the The site will be restored back to its
solid wastes particularly garbage and orlgmal_condltlons after construction
. . completion.
trash may cause degradation of soil and
land. Insecurely disposed off heaps of
wastes containing kitchen garbage and
food waste can serve as breeding
grounds for the disease spreading
vectors and rodents. Throwing away of
solid wastes into water channels and the
wastewater network can result into
choking of the latter. These impacts are
temporary and minor negative in nature.
19. | Impact on Water Resources (Surface As a mandatory step, all the effluents Physical observation Construction Proponent
and Groundwater Contamination) will be disposed as per the Regular Contractor
requirements of PEQS. Moreover, to environmental
The proposed project falls in flood prone reduce the risk of surface and monitoring, - sampling
area and also crosses river Ravi. This groundwater contamination, good and testing
management  practices will be
surface  water body ~may  get adopted to ensure that fuels,
contaminated by the fuel and chemical chemicals, raw sewage and
spills, or by solid waste and effluents wastewater effluent are disposed of in
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generated by the kitchens and toilets at
the construction camp sites. Moreover,
runoff from the chemical storage areas
may also contaminate the surface water
bodies.

In addition to that, construction waste, if
left un-attended will result in leachate
formation, which will percolate through
the soil strata and reach to groundwater
table and will contaminate it.

a controlled manner. These measures
are described below:

Construction camps will be
established in areas with adequate
natural drainage channels in order to
facilitate the flow of the treated
effluents after ensuring that PEQS are
met;

The surface and  groundwater
reserves will be adequately protected
by installing screens and barriers to
protect the source of contamination
such as construction and oily waste
that will degrade its potable quality;
The proponent will ensure that the
construction work is confined within
the RoW and water bodies are
prevented from pollution during
construction;

The solid waste will be disposed of at
designated landfill sites to sustain the

water quality for domestic
requirements;
Regular water quality monitoring

according to determined sampling
schedule;

The contractor will ensure that
construction debris do not find their
way into the drainage or irrigation
channels which may get clogged;

To maintain the surface water
flow/drainage, proper mitigation
measures will be taken along the
road, like drainage structures in urban
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areas;

e Prohibit washing of machinery and
vehicles in surface waters, provide
sealed washing basins and collect
wastewater in sedimentation/retention
pond;

e Construction work close to the
distributaries or other water bodies will
be avoided, especially during
monsoon period;

o Wastewater effluent from the
Contractors’ workshops and
equipment washing-yards will be
passed through gravel/sand beds to
remove  oil/grease  contaminants
before discharging into the natural
streams. According to the PEQS; and

e Similarly, if the sewage after treatment
is to be discharged on to the land it
will meet the requirements of the
PEQS for disposal of wastewater.

20. | Traffic Issues e Movement of vehicles carrying | ¢ Vehicle maintenance Construction Proponent
construction materials and record Contractor
The project area will be approached equipment/machinery will be restricted | ¢ Training record
through various major roads. These during the_ daytlme_ to reduce traffic | « Implementation of
. load and inconvenience to the local TMP
roads serve as main approach roads to lation: )
the Project Area and due to the popuaion. ; ; * Regular visual
) _ e e Construction vehicles, machinery and observations
proposed construction activities and equipment will be parked at
movement of heavy project vehicles for designated areas (at construction
construction material supply, traffic camps site) to avoid un-necessary
problems may arise for the commuters congestions along the major roads;

and transporters travelling to the Project | ® The Slfeded of 3tge Velj]_iglei ‘/"r’:" be
Area. The problems will include traffic controlled  (at to m/hr) 1o
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jams and inconvenience to the public reduce the probability of severe
passing through the Project Area. It will accidents, soil erosion, debris flows
also increase traffic load on the existing due to vibrations and dust emission;
road network or access roads ultimately Da".‘ages Of. roads qlue to construc.tlon
deteriorating the existing condition of the vehicles will be instantly repaired
) and/or compensated after the
roads. The movement of vehicles along completion of work;
the haulage routes will cause soil Proper sign boards will be provided
erosion, debris flow, dust emissions, for smooth flow of traffic;
vibrational impacts, etc. Period of construction and area /
location of construction site shall be
informed to public in general and
specifically to local residents; and
Any closure of the roads (especially
main roads) and deviations [/
diversions proposed should be
informed to the riders through
standard signs and displays.
21. | Green House Gas Abatement Regular motioning of the vehicles for Regular Construction Proponent
engine efficiency; environmental Contractor
The main sources of greenhouse gases Avoid |d||ng of construction vehicles; monitori_ng, Sampling
(CO», CHs, NOx etc) during the Alternative energy resources shall be and testing reports
construction activities of the proposed considered Wh_ere possible; Vehicle inspection
project will include both mobile and PEQS. applicable - to gaseous record_
: ) emissions generated by construction Plantation record
stationary sources. The mobile source vehicles, equipment and machinery
will ~ be the  construction  and shall be enforced during construction
transportation  vehicles  while  the works.
stationary source will be the batching
and asphalt plants.
22. | Natural and Man-Made Disasters An Emergency Response Plan (ERP) Trainings, drills, Construction Proponent
for natural and manmade disasters record keeping Contractor
Natural disasters (earthquakes) and should be developed by contractor in ERP implementation
coordination with SC and client should
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accidents such as fire, falls, slips and be implemented in close consultation | ¢ Visual observation
trips may result in injuries, financial with the RESCUE Services and other and photographic
losses and may even lead to deaths. concerned departments; record.
Training of the Contractor and RUDA
staff regarding the emergency
procedures and plans should be
regularly conducted,;
Emergency numbers should be clearly
posted at active construction sites;
and
Minor incidents and near misses
should be reported, and preventive
measures should be formulated
accordingly by the university
Management.
23. | Occupational Health and Safety Punjab Occupational Safety and | ¢ Implementation of Construction Proponent
Health Act 2019 ensures the HSE Plan Contractor
Occupational Health and Safety (OHS) compliance of occupational safety and | ¢ Use of PPEs
related impacts will arise during health of the persons at workplace | e  Training Records
construction phase activities including and to protect them against risks | o work permits
) ) i arising out of the occupational | ¢ |mplementation of
clearing of earth, levelling, compaction, hazards: Emer
. L ' gency response
carpeting, pavement finishing and Compliance with the safety plan and disaster
testing & commissioning. Eye injury can precautions for the construction management plan in
be caused by stone or metal particles. workers as per International Labour case of natural
Hazard of being hit by falling objects, Organization (ILO) Convention No. disaster occurrence
major hand-arm and whole body 62, as far as applicable to the Project
S . . Contract;
vibration hazards, skin and respiratory o . .
L Training of workers in construction
tract irritation from exposure to cement safety procedures, environmental
dust, overexertion and awkward awareness, equipping all construction
postures etc. will be another impact. workers with safety boots, helmets,
Welding hazards include electric shock, gloves and protective masks, goggles,
fumes and gases, fire and explosions, shields and monitoring their proper
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falls from height, eye and head injuries and sustained usage;
etc. Contractor will ensure the provision of
medicines, first aid kits, ambulance
Other impacts will be fall from height, \eAt/c. I(’(ﬂ the carqlerSIte; doned off wh
contact with heavy electrical and ne?:reszgeris Wil be cordoned ott where
mgchanlcal equipment,  equipment Contractors will instruct their staff to
failure, uncontrolied movement, use Personnel Protective Equipment
unguarded moving mechanical (PPE) (e.g., wire containment,
equipment parts, fatigue, unbalanced displaying warning signs along the
load, falling objects, hand injury, slip and work  site, communicating advance
trip hazards, wind / storm activity, injury wa}rnln.gs dto mats) to enhance the
from releasing load too soon etc. safety; an . .
Operating mechanical and electrical Safety lookouts will be built to prevent
p. Ing e : : people and vehicles from passing at
equipment will trigger the OHS related the time of hot or cold work: and
issues e.g. struck by moving vehicles or An emergency management p|an
other equipment, slips or trips, struck by must be devised by the contactor in
flying objects, such as dirt or splashed close coordinatipn with the provincial
fluids, caught in pinch points, shear emergency services (Rescue 1122).
points, crush points, falling from
machine etc.
24. | Community Health and Safety Providing basic medical training to Implementation of Construction Proponent
specified work staff and basic medical HSE Plan Contractor
The construction activities and vehicular service and supplies to workers; Use of PPEs
movement at construction sites may There will “be proper control on Community  concerns
Lo L construction activities and oil spillage record
result in inflicting local communities who ; ) .
are not familiar with presence of heav leakage of vehicles; Medical ~ reports of
] P i .y The labourers with different worker
equipment. The proposed project will transmittable  diseases  will be
also have potential of air (dust pollution), restricted within the construction site:
noise and vibrational impacts on nearby Ensure that the site is restricted for
community. The labour works with the entry of irrelevant people
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different transmittable diseases may
cause spread out of those diseases in
the local residents. The construction
areas located near the residential,
settlements, may cause accident for the
people moving near to those areas.
Conflicts may arise between the local
community and the  construction
workers, which may be related to
religious, cultural or ethnic differences,
or based on competition for local
resources. Tensions may also arise
between different groups within the
labor force, and pre-existing conflicts in
the local community may be
exacerbated. Ethnic and regional
conflicts may also be aggravated if
workers from one group are moving into
the territory of the other.

particularly children;

Efforts will be made to create
awareness about road safety among
the drivers operating construction
vehicles;

Timely public naotification on planned
construction works;

Close  consultation  with local
communities to identify optimal
solutions for diversions to maintain
community integrity and social links;
Seeking cooperation with local
educational facilities (school teachers)
at each village along the route for
road safety campaigns;

Provision of proper safety and
diversion signage at
sensitive/accident-prone spots;
Setting up speed limits in close
consultation with the local
stakeholders;

The mitigation measures provided in
the following sub-sections for air and
noise shall be adopted to reduce the
air pollution, noise pollution and
vibrational impacts on nearby
community;

The communicable disease of most
concern during construction phase,
like Sexually-Transmitted Disease
(STDs) such as HIV/AIDS, will be
prevented by successful initiative
typically involving health awareness;
education initiatives; training heath
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workers in  disease treatment;
immunization program and providing
health service;

Reducing the impacts of vector borne
diseases will be accomplished
through implementation of diverse
interventions aimed at eliminating the
factors that lead to disease, which
include prevention of larval and adult
propagation of vectors through
sanitary improvements and
elimination of breeding habitat close
to human settlements and by
eliminating any unusable impounding
of water;

The Contractor will prepare the
construction camp management plan
which, in addition to  other
components, will include the labor
influx management plan. This will be
reviewed and approved by RUDA;
and

Contractor will take due care of the
local community and observe sanctity
of local customs and traditions by his
staff. Contractor will warn the staff
strictly not to involve in any unethical
activities and to obey the local norms
and cultural restrictions.

25.

Communicable Diseases

The laborers in the Contractor Camp,
truck drivers and like personnel who

interact

with each other

have the

Arrange to run an active campaign, in
the labor camp, to make people aware
of the
cause, mode of transmission and
consequences of HIV/AIDS;

Implementation of
HSE Plan

Use of PPEs
Implementation of
COVID-19 Guidelines;

Construction
Contractor

Proponent
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potential for the spread of | ¢ SOPs related to the construction | ¢ Medical reports of
communicable diseases like COVID-19 industry advised by National Action worker
and HIV/AIDS. Majority of the people Plan for COVID-19 Pakistan to control

spreading of COVID-19, shall be
implemented by the contractor and
should be strictly monitored.;

e Strengthen the existing local health

living in the surrounding of the Project,
and potential labor are not aware of the
source, mode of communication or

consequences of HIV/AIDS. Although and medical services for the benefit of
their religious and cultural value system, labor as well as the surrounding
to a large extent excludes the outbreak villages;

or rapid communication of COVID-19 | ® Ensure cleanliness and hygienic
and HIV/AIDS, yet its occurrence in conditions at the labor camp by

ensuring proper drainage and suitable
disposal of solid waste. Inoculation
against Cholera will be arranged at

such a situation cannot be precluded. It
is necessary that awareness and

preventive campaigns are run from time intervals recommended by the Health

to time in the labor camps and the field Department;

offices of the Project to prevent the | ¢ Locating a labor camp at least away

communicable diseases. from the villages (local settlement),
and

There is a chance of spreading of an | ® Keep all the camps, offices, material
depots, machinery yards and work

epidemic of Coronavw_us d|§ease sites open for the inspection of health
(COVID-19) due to close interaction of and safety measures and related

the labor force during construction not documents.
only among the workers but also in the
area. This impact can be categorized as
direct, medium, site-specific, short term,
temporary, medium to high probability
and reversible.

26. | Discovery of Heritage  Sites/ | ¢ Chance finds procedure shall be | ¢ Implementation of Construction Proponent
Structures during Excavation adopted in case of any accidental chance find procedure Contractor
discover of cultural heritage.
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During excavation, there is a chance of
finding artifacts. In case of finding any
artifact, the contractor shall immediately
report through Supervision Consultant to
Directorate of Archeology and Museums
of Punjab to take further suitable action
to preserve those antiques or sensitive
remains.
27. | Emergency Response An Emergency preparedness and | ¢ Implementation of Construction Proponent
response is attached as Annex-1X chance find procedure Contractor
The construction of the proposed project should be adopted in case of any
may encounter emergencies in addition emergency.
to disasters such as earthquakes and
fires. Lack of Emergency Response
Plan (ERP) or an inefficient response
plan may lead to an accident or critical
injury.
28. | Flora Incorporate technical design | ¢ Implementation of Construction Proponent
measures to minimize removal of Tree Plantation Plan Contractor in
The Project may involve destruction of trees, if possible; e Visual Observations association with
vegetation cover on construction areas. Cutting of trees and disturbance shall Forest
It is initially examined that approximately be avplded, as far as possible so, that Department
) ) negative effects on the process of
130 number of trees/saplings will be natural regeneration of species are
disturbed. The provided number of trees minimized and possible alternate
is approximate and tentative provided by route must be considered for
GIS. proposed road, in which minimum
ecological and environmental losses
are expected;
A Tree Plantation Plan has been
formulated (Annex-X) that shall be
implemented with the technical
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support of concerned Agriculture and
Forest Department;

As a principal, ten trees shall be
planted in place of felling of one tree
in consideration of mortality;

Open fires should be banned in the
Project Area to avoid fire hazards;
Clearing of vegetation cannot be
avoided at the areas specified for
project structures, but damage to the
natural vegetation may be minimized
by establishing camp sites, workshops
and batching plants on waste/barren
land rather than on forested or
agriculturally productive land;
However, if such type of land is not
available, it shall be ensured that
minimum clearing of the vegetation
will be carried out and minimum
damage will be caused to trees and
undergrowth;

Construction vehicles, machinery and
equipment will remain confined within
their designated areas of movement;
The Contractor’s staff and labor shall
be strictly directed not to damage any
vegetation such as trees or bushes.
The contractor workforce shall use
the paths and roads for movement
and shall not be allowed to trespass
through farmlands or forest areas; and
Contractor shall provide gas cylinders
at the camps for cooking purposes
and cutting of trees/bushes for fuel
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shall not be allowed.
29. | Fauna Care shall be taken during | ¢ Visual Observations Construction Proponent
construction  activities to  avoid Contractor
purposely or chance killing of animals;
During construction phase the existing If found any wild species and habitat
population of mammals and reptiles of during construction that must deal
the construction areas will be affected carefully and local wildlife department
due to disturbance arising from officials should be called;
construction activities. The existing Hunting, poaching and harassing of
animals will leave the directly affected wild animals shall be strictly
areas due to construction activities and prohibited, and Contractor shall be
human intervention. Some animals required to instruct and supervise its
particularly reptiles may get killed during labour force accordingly and clear
the earthworks operations. Moreover, orders should be given in this regard;
the movements of the mammals and The Contractor must be held
reptiles  will be restricted during the responsible for instructing his work
construction phase. force accordingly and for enforcing

this restriction. In addition, this shall
Birds will also tend to move away from have to be controlled by the Wildlife
the construction areas and find shelter Department;
and food elsewhere due to the activities Provision of culvert/tunnel for the
mentioned above for fear of being movement of different faunal species
hunted / trapped. across the project road present in the

) ) project area;

Noise ~generated from construction Special measures shall be adopted to
machinery particularly during the night minimize impacts on the wild birds,
hours will even scare the wildlife such as avoiding noise generating
residing in habitats located at some activities during the critical periods of
distance from the construction area§. breeding:
Food and refuse at. the Contrgctor_s Noise generating activities shall not
camps may attract animals that might in be carried out during the night by the
turn be hunted by the workers. work force, clear orders should be

given by the contractor;

Similarly, wastes of the camps shall
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be properly disposed of to prevent it
being eaten by animals, as it may be
hazardous to them; and
Efforts should be made to keep noise
levels at acceptable levels (as per
PEQS) produced by the construction
activities.
30. | Social/ Cultural Conflicts ¢ Visual Observations Construction Proponent
. . Local labor should be preferably Contractor
Dur_lngt the ;:lc_)?structlon p_haseb (z\thhe employed for the construction works;
rz)irt?g)ercfé)rcceo r;r:g SLo?aa}yco%:I;initiis.ei?en. Careful pla_n r_1in_g anq training of work
Mari, Maralpar, Rat Garh and Aya Pind :‘orC(Ia to rrlur.nm%e disturbance to the
exists near the Project Area. Use of F?Sgligeﬁzteizf,icizion through print or
local resources (existing infrastructure lectroni dia duri th i
and utilities) by the construction workers electronic media during the  entire
can generate stress on the local _construct_lon p_hase to . &.“.'O'd any
residents. Furthermore, difference in inconvenience in accessibility to the
cultural values may also cause locals.
discomfort to local residents.
O&M Phase
31. | Landscape Proper implementation of the tree | ¢ Monitoring of plant Proponent
plantation plan will improve landscape maintenance activities
After the completion of the proposed of the project area. records
Project, the overall environmental
conditions of the Project area will greatly
improve due to plantation of trees and
ornamental plants around the proposed
alignment.
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32. | Ambient Air Quality RUDA with may set up system to Visual observation Proponent
monitor air quality along project area Regular
Increased traffic levels in the project at important  intersections/sensitive environmental _
area may lead to higher values of air receptors |r)_accorplance with PEQS monitoring, sampling
emissions that will affect the ambient air for a specn‘l_c per!od to record Fhe and_testmg r(_aports
i . quality of air during the operation Vehicle maintenance
quality of the Project Area. phase. This may help in comparing records
the baseline conditions with the
operation phase of the project;
Setting up to system to monitor air
quality along the project area in
accordance with acceptable
International Standards; Monitoring
emissions of vehicle as per PEQS;
Helping the owners and occupants of
the affected premises/settlements to
identify and implement special
measure such as hedges and
vegetation to reduce air pollution; and
Increasing vegetation in the form of
greenbelt is one of the preferred
methods to mitigate air pollution.
Plants generate oxygen, serve as a
sink for pollutants, reduce the flow of
dust and reduce the noise pollution
too alongside the proposed project.
33. | Noise Provision of adequate noise barriers Physical observation Proponent
such as hedges and indigenous tree Regular
The movement of vehicles and usage of species will reduce the noise. Further environmental
horns will create noise which will be a Improvement - can be que by monitoring, sampling
hazard for the nearby residents/built-up enfqrcmg the laws and getting the and testing reports
vehicles tested, regularly after a Vehicle maintenance
areas. specific time period, by some records
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reputable vehicle testing laboratory
and obtaining a certificate. Noise
measurements should be carried out
at locations with respect to the
schedule specified in the
Environmental Monitoring Plan (EMP)
to ensure the effectiveness of
mitigation measures;

Use of horn should be strictly
prohibited in the close proximity of the
built-up areas;

Proper signboards should be installed
to ensure reduce noise levels in the
project area;

Enforcement and penalties against
traffic rules violators; and

Noise barriers may be
installed/constructed near the built-up
areas.

34.

Road Safety and Maintenance

During the operation phase related road
maintenance works will be conducted
time to time which may lead to social
and environmental issues like traffic
management, inconvenience to local
residents, public safety, vehicular
emissions, dust and increase in noise.

Best Management Practices should
be used for all the maintenance
works;

Timely completion of all the
maintenance works according to the
agreed schedule;

Traffic management plan should be
devised and implemented; and

HSE protocols should be strictly
followed and implemented to avoid
any incident/accident.

Physical observation
Road maintenance
records

Proponent

35.

Drainage and Urban Flooding

During the operational phase, poor

The impact can be controlled/reduced
by timely and continuous
maintenance/ cleaning of the drainage

Physical observation
Road maintenance
records

Proponent
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maintenance of the
system, particularly during the monsoon
season can cause nuisance to the
travellers and public due to flooding in
the existing drainage line. In case of
chocking  of
increased surface runoff due to heavy
rains will accumulate at the surface and
can cause traffic jams.

road drainage

road drainage, the

system; and

Placement of sign boards instructing
not to dispose of solid waste to avoid
chocking of drain along the road
alignment.

36. | Flora and Fauna

No adverse impacts are envisaged on
flora and fauna of the study area during
the operation phase.

1500 trees and ornamental plants will be
planted
enhance the aesthetics value, and to
control noise and air pollution. It will
provide the following benefits during
operation phase:

in and around the road to

Creates a visual barrier and
enhances appearance

Providing a nesting place for the
birds.

Captures and reduces odor
concentrations by absorbing gases,
if any emits from Nullah.

Trees will act as wind speeds barrier

The implementation of plantation plan
recommended in compensation for
cutting of trees will start working
during operational phase, to ensure
the ecological balance and to avoid
any impact on local environment.
Large scale planting with suitable
indigenous fruit and forest trees,
shrubs and ornamental plants in the
form of Trees. Linear plantation will be
carried out in accordance with the
Tree Plantation Plan to improve
aesthetic value and offset the effect of
removal of vegetation. It will help in
absorbing flue gases, emitting from a
large number of vehicles and public
transport passing through the project
area, which shall improve the air
quality.

The saplings planted in the Project
Area against the trees affected should
be properly maintained throughout
their initial growth period in terms of
water requirements and necessary

Tree plantation plan
Visual observations
Audit and Checks

Proponent in association with
PHA or Forest Department
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to protect building structures during
intense windstorms and intense
rainfall.

However, mismanagement of green
areas will result in clogging of drains,
nuisance due to stagnant water and
chemical pollution. This impact can be
categorized as negative, local, low, short
term and probable.

nutrients by relevant department.
Maintenance of the green areas and
the protection of saplings for at least
four (04) years to ensure better
growth and environmental / aesthetics
conditions.

Keep green areas weed free. Weeds
will be monitored weekly and removed
no less than every two weeks. Use of
chemicals for weed control and
suppression needs to be approved by
the concerned authorities.

Plantations raised must be maintained
according to the silvicultural practices
which include proper irrigation,
cleaning, pruning, thinning at
prescribed intensity, silt clearance and
trench-opening; and

Use of fertilizers will be strictly
monitored in order to avoid any
incident. Natural nutrients will be
preferred.

37.

Social Issues

The socio-economic impacts due to
traffic congestion and air pollution may
cause threat to human health in terms of
loss of work time, waste of fuel, reduced
efficiency of people and resultant
increase in health expenditures.

Redefining basic land use allocation
standards;

Improvements in the design
considerations of proposed road
alignment so as to promote
sustainable development of
commercial areas; and

Land use policies such as
development restrictions and zoning
codes (residential or commercial) and
implementation of related By-Laws.

Visual observation
Regular monitoring,
Record keeping

Proponent
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7.5 ENVIRONMENTAL MONITORING PLAN

Environmental Monitoring is undertaken during both the construction and operational
phases, to ensure the effectiveness of the proposed mitigation measures against identified
adverse environmental impacts in the EIA report.

The main objectives of the construction phase monitoring plan will be to:

. Monitor the actual impact of the works on the project site physical, biological and
socio-economic receptors.

° Recommend mitigation measures for any unexpected impact or where the impact
level exceeds the anticipated impact.
Ensure compliance with legal obligations including safety on construction site; and

. Monitor the rehabilitation of borrow areas and the restoration of construction
campsites as described in the EMP; and

° Ensure the safe disposal of excess construction materials.

The main objectives of monitoring during the operational phase will be to:

o Appraise the adequacy of the EIA with respect to the Project’s predicted long-term
impacts of operation on physical, biological and socio-economic environment.

. Evaluate the effectiveness of the mitigation measures proposed in the EMMP and
recommend improvements, if and when necessary; and

° Compile periodic Environmental Monitoring reports based on recommendations in
EMP.

Monitoring Strategy

Under the proposed monitoring strategy, RUDA will be responsible for all the monitoring
activities. All the findings and results in the form of monitoring report will be finally shared
with Punjab-EPA/Notified Officer. The monitoring program has been designed carefully
considering the identified impacts mentioned in Chapter 7. Table 7.2 provides an
environmental monitoring schedule for construction and operations stages of the proposed
project.

Responsibilities for Environmental Testing and Reporting

The Construction Contractor (CC) will be responsible for environmental monitoring and
reporting throughout the construction phase under the supervision of Environmental
Engineer of Supervision Consultant (SC); in coordination with Project Director, RUDA.
During the construction phase, environmental testing reports will be prepared on a quarterly
basis, and one comprehensive report will be prepared at the end of the construction phase
and will be submitted to each of the following authorities and institutions: (i) RUDA and (ii)
EPA- Punjab.

During the first year of the project operation, concessionaires will be responsible for
conducting environmental testing and monitoring along with its cost through a third-party
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contractor and EPA-Punjab certified lab. The reports will be prepared biannually, and one
comprehensive report will be prepared annually and submitted to the EPA-Punjab. The
contents of the final report will include results of environmental monitoring in comparison to
the standards for the various parameters, location and sampling time along with
recommendations for future environmental testing and monitoring.

Budget Estimate for Environmental Monitoring and Compliance

Budget Estimate for Environmental Monitoring and Compliance during the Construction and
Operation Phase has been summarized in Table 7.2.
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Table 7.2: Budget Estimate for Environmental Monitoring and Compliance during the Construction and Operation Phase

Quantity Cost
Components Parameters (No. of samples X Frequency Responsibility Duration (Rs))
No. of Locations x
Frequency)

A) Construction Phase (12 Months)
Ambient Air CO, NOz, SO2, Lead, SPM, PM2s 1x2x4=8 Quarterly @ Rs. 30,000 CCand SC 24 hours 240,000/-
Quiality and PMio per sample
Noise Level Day and night time levels on dB 1x2x4=8 Quarterly @ Rs. 2,000 CCand SC 24 hours 16,000/-

(A) Scale (min-max) per point
Drinking Water | Physical Parameters: 1x2x4=8 Quarterly @ Rs. 20,000 CCand SC - 160,000/-
Qua”ty Color, pH, Taste, Odour, per Samp|e

Turbidity, Total Hardness as

Calcium Carbonate and Total

Dissolved Solids

Biological Parameters:

E. Coliform, Fecal Coliform and

Total Coliform

Chemical Parameters:

Aluminum, Antimony, Arsenic,

Barium, Cadmium, Chloride,

Chromium, Copper, Cyanide,

Fluoride, Lead, Manganese,

Mercury, Nickel, Nitrate, Nitrite,

Selenium, Residual Chlorine,

Zinc and Phenolic Compounds
Surface Water Physical Parameters: 1x2x4=8 Quarterly @ Rs. 20,000 CC and SC - 160,000/-
Quality Temperature, pH, Color, Total per sample

Dissolved Solids, and Total

Suspended Solids
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Quantity Cost
Components Parameters (No. of samples X Frequency Responsibility Duration (Rs.)
No. of Locations x
Frequency)
Biological Parameters:
Biochemical Oxygen Demand,
Chemical Oxygen Demand, and
Fecal Coli
Chemical Parameters:
Grease and Oil, Lead, Phenolic
compounds, Cyanide, Chloride,
Fluoride, Anionic Detergents,
Sulphate, Sulphide, Ammonia,
Calcium, Cadmium, Chromium,
Copper, Mercury, Selenium,
Nickel, Silver, Zinc, Arsenic,
Barium, Iron, Manganese, Boron
and Total chloride
TOTAL (A) = 576,000/-
B) Operation Phase (12 Months)
Ambient Air CO, NOz, SO2, Lead, SPM, PMzs Ix2x2 =4 Biannually @ Rs. 30,000 RUDA 24 hours 120,000/-
Quality and PMuo per sample
Noise Level Day and night time levels on dB 1x2x2 = 4 Biannually @ Rs. 2,000 RUDA 24 hours 8,000/-
(A) Scale (min-max) per point
Drinking Water | Physical Parameters: 1x2x2 =4 Biannually @ Rs. 20,000 RUDA - 80,000/-
Quality Color, pH, Taste, Odour, per point
Turbidity, Total Hardness as
Calcium Carbonate and Total
Dissolved Solids
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Components

Parameters

Quantity
(No. of samples x
No. of Locations x

Frequency)

Frequency

Responsibility

Duration

Cost
(Rs.)

Biological Parameters:

E. Coliform, Fecal Coliform and
Total Coliform
Chemical Parameters:
Aluminum, Antimony,
Barium, Cadmium, Chloride,
Chromium, Copper, Cyanide,
Fluoride, Lead, Manganese,
Mercury, Nickel, Nitrate, Nitrite,
Selenium, Residual Chlorine,
Zinc and Phenolic Compounds

Arsenic,

Surface Water
Quality

Physical Parameters:
Temperature, pH, Color, Total
Dissolved Solids, and Total
Suspended Solids

Biological Parameters:
Biochemical Oxygen Demand,
Chemical Oxygen Demand, and
Fecal Coli

Chemical Parameters:

Grease and OQil, Lead, Phenolic
compounds, Cyanide, Chloride,
Fluoride, Anionic Detergents,
Sulphate, Sulphide, Ammonia,
Calcium, Cadmium, Chromium,
Copper, Mercury, Selenium,
Nickel, Silver, Zinc, Arsenic,
Barium, Iron, Manganese, Boron

1x2x2 = 4

Biannually @ Rs. 20,000
per point

RUDA

80,000/-
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Quantity Cost
Components Parameters (No. of samples X Frequency Responsibility Duration (Rs))
No. of Locations x
Frequency)
and Total chloride
TOTAL (B) = 288,000/-
GRAND TOTAL (A+B) = 864,000/-
KEY
CcC Construction Contractor SC Supervision Consultant
RUDA Ravi Urban Development Authority
Notes:

e Provision must be given in annual budget of operation phase for environmental monitoring. For this, the cost of operation phase (i.e. Rs.
288,000/-) must be considered with an annual increment of 10%.

¢ All the environmental parameters will be analyzed as per Punjab Environmental Quality Standards (PEQS), 2016.
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7.6 TREE PLANTATION

To minimize the negative impacts arising due to tree cutting (approximately 130 No.),
increased vehicular activity on the Access Road and enhanced the landscape of the project
area, plantation at available spaces may be carried out especially along sides and at the
median.

Plantation Plan shall be carried out by the Client in coordination with the Forest Department,
which has the requisite expertise and experience for such tasks.

The tentative cost for the plantation is about Rs. 2.898 million. Detailed Tree Plantation Plan
is attached as Annex-X.

7.7 TRAINING AND CAPACITY BUILDING

An environmental and social training and technical assistance (TA) program is to be carried
out before the implementation of the proposed project as it strengthens the institutional
capacity required to manage the environmental and social issues. Contractor’s
environmental awareness and appropriate knowledge of environmental protection is critical
to the successful implementation of the EMMP because without appropriate environmental
awareness, knowledge, and skills required for the implementation of the mitigation
measures, it would be difficult for the Contractor(s) workforce to implement effective
environmental protection measures.

RUDA will be responsible to engage TA consultant to conduct environmental and social
training programs. The objective of the TA will be as follows:

To help in establishment of appropriate systems;

. To train senior RUDA staff, Contractor and Sub-Contractor workers and
Supervision Consultant employees, responsible for managing environment and
social tasks and planning during construction and post construction phase; and

o Training courses on specialized areas such as air, water and noise pollution
monitoring.

Table 7.3 provides brief detail of the capacity building and training plan for the proposed
project.

Table 7.3: Capacity Building Programs and Technical Assistance Services

Provided by Contents Trainees Duration
TA Individuals, Consultants | Short Seminars and Courses on: Members of 3 Days
and Organizations | ¢ Environmental laws and | Environmental
specializing in Environmental regulations; Committee,

Management and Monitoring | ¢ Environmental Sustainability; and RUDA Staff and

e Environmental Management and | Contractor
Monitoring Plan (EMMP) Workers

TA Individuals, Consultants | Short Seminars and Courses on: Members of 3 Days
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Provided by Contents Trainees Duration
and Organizations | e Occupational Health and Safety | Environmental
specializing in Social Plan (OHS); Committee,
Management and | ¢ Basic First Aid: RUDA Staff and
Monitoring, and | ¢ Occupational and Community | Contractor
Occupational Health and Health and Safety Management; Workers
Safety e Labour Camp Management;
¢ Traffic Management;
e COVID-19 Protection and Control;
e Use and Importance of Personal
Protective Equipment’'s (PPEs);
and
e Fire Safety and Emergency
Response Measures.
TA Individuals, Consultants | Short Seminars and Courses on: Operation and 3 Days

and Organizations | e
specializing in Environmental
and Social Management and | o
Monitoring

Environmental Management Plan
(EMP);

Environment Health and Safety
Management;

Occupational Health and Safety;
Basic First Aid;
Waste Management;
Fire Safety and
Response Measures;
Electrical Safety; and
Use and Importance of Personal
Protective Equipment’s (PPEs)

Emergency

Maintenance
Staff of RUDA

7.8 COMMUNICATION & DOCUMENTATION

Communication and documentation are an essential feature of EMP. The key features of

such mechanism are:

Data Recording and Maintenance

All forms to be used for recording information during the environmental monitoring will follow
a standard format which will correspond to the data base in to which all the gathered
information will be placed. Check boxes will be used as much as possible to facilitate data
entry. Tracking system will be developed for each form.

Database

The database may include the following information:

Training programs;
Staff deployment;
Non-compliances;
Corrective actions
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. List of environmental data; and

° List of environmental data to be maintained:
o0 Soil and land pollution;

Disposal of waste;

Water resources;

Fuel oil and chemical spills;

Vegetation record;

Noise pollution;

Air and dust pollution;

Socio-economic data; and

Ecological sensitivities.

O O0OO0O0OO0OO0OO0Oo

Meetings and Reporting

Monthly meetings will be held at site during the construction phase. The purpose of these
meetings will be to discuss the routine activities, non-compliances and their remedial
measures. Various reports will also be produced at periodic time intervals, as provided in
Table 7.4 along with information regarding persons responsible for report preparation and
review process. Additionally, minutes of meeting will also be submitted as part of routine
environmental reports.

Table 7.4: Periodic Reporting Mechanism

Sr. Report Category Prepared by Reviewed by
No.
1 Monthly Contractors’ environmental staff RUDA/ SC
2 Quarterly Contractors’ environmental staff RUDA/ SC
3 Semi-Annual Construction Supervision RUDA/ SC

Environmental Monitoring | Consultant (CSC)
Report (SAEMR)
Annual Report Contractors’ environmental staff RUDA/SC
5 Completion Report Contractors’ environmental staff RUDA/ SC

N

Social Complaint Register

The Contractor will maintain a register of complaints record from local communities and
measures taken to mitigate these concerns.

Photographic Records

Contractors will maintain photographic records during the implementation of the proposed
Project. As a minimum, the photographic records will include the site photographs, all the
roads, camp sites and monitoring activities, etc.

Non-Compliance of the EMP

The implementation of the proposed EMP involves inputs from various functionaries. The

Contractor will be primarily responsible for ensuring implementation of the mitigation
measures proposed in the EMP, which will be part of the contract documents. The provision
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of the environmental mitigation cost will be made in the total cost of Project, for which the
Contractor will be paid on the basis of monthly compliance reports. However, if the
Contractor fails to comply with the implementation of EMP and submission of the monthly
compliance reports, deductions will be made from the payments to the Contractor claimed
under the heads of environmental components.

Review of Recorded Data

All the data and communication recorded and maintained by the Contractor will be
periodically reviewed and checked by SC and RUDA and necessary action will be
recommended to Contractor to improve the recording and documentation.

7.9 MANAGEMENT PLANS

Various site-specific management plans will be prepared by Contractor as a part of EMP for
the better management and implementation of EMP during all phases of the proposed
Project. However, approval of these site-specific plans from RUDA should be sought before
start of construction activities. These site-specific plans are listed below but not limited to
these:

Tree Plantation / Reforestation Plan;

Health, Safety and Environment (HSE) Management Plan;
Emergency Preparedness and Response Plan;
Site Restoration and Rehabilitation Plan;
Waste Management Plan;

Disaster Management Plan;

Drinking Water Supply and Sanitation Plan
Traffic Management Plan;

Change Management Plan

Quarry Management Plan; and

Resource Conservation Plan.

7.10 EMP COST

The contractor will be responsible for implementation of mitigation measures and
environmental Monitoring during construction phase, whereas RUDA will be responsible for
implementation of mitigation measures and environmental Monitoring during operation
phase. For an effective implementation of environmental mitigation measures during
construction and operational phase, it is very important to provide sufficient funds for the
implementation of environmental and social mitigation measures, monitoring and training.
The estimated cost of environmental and social mitigation measures, monitoring and training
is given in the Table 7.5.

The cost for EMP will be part of the contract document with the Contractor. The same may
also be included in the total project cost for the implementation of EMP. It must be noted that
environmental cost will not be a separate entity because all of its components will be
addressed in the bidding document under various heads of account.
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Table 7.5: Environmental and Social Testing, Mitigation and Training Cost

NS;' Activity Description Cost (Rs.) Rationale
Rs. 6,000 per person for 100 | 7,200,000 /- | Medical screening of
employees the workers before
_ i . deployment on site and
Medical screening Pre-Construction Phase: twiI(D:eya Jear  during
1. for workers 100 x 6,000 x 1x4 = 2,400,000 .
. whole construction
Construction Phase: period
100 x 6,000 x 2x4= 4,800,000
Includes cost of ten Number of | 500,000/- Four tarpaulins are
tarpaulins (Rs. 20,000 each) proposed during the
: and storage at separate area whole construction
5 Mater.|al Storage, . 9 P . phase for the protection
handling and use and installment of barrication. of material and dust
10x20,000=200,000 control.
Lum sum 300,000
Sprinkling of water to control | 3,600,000/- | Sprinkling of water to
o dust at site on alternate day @ control dust emissions
3. | Water Sprinkling 50,000/Month at site during whole
50000x18x4 construction period.
Includes the cost of collection, | 3,600,000/- | Rs. 200,000 per month
segregation, transportation, for 18 months to collect
Handling of solid disposal and management of construction waste
4. waste domestic, commercial and from all the active sites
construction wastes on daily basis.
For 400 employees for the | 10,612,000
provision of dust masks, safety
shoes, gloves, first aid box, ear
lugs, safety helmets and
Health and Safety | P . T
5. y safety jackets (Hi Vis) and
of Workers 7. . .
provision of dust bins, warning
tap, safety cones and safety
sign boards.
HSE Expert to monitor /| 21,000,000/- | Cost for hiring HSE
conduct all HSE related Experts along with their
activites e.g. TBTs, PPEs, monthly logistics during
housekeeping, safety signage, constrl_Jcnon and
operational phase.
emc_ergency prepareglness, etc. 1 for Bridge
6. HSE Expert durlng_ construction and 1 For Road from Bridge
operational phase R/S bank to Topaz
Construction Phase: 1 for Road from CB-01
4 x 18 x 175000 = to L/S River Bank

12,600,000/-
Operational Phase:
4 x 12 x 175,000 = 8,400,000/-

1 for Road from CB-01
to CB-02
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Ambient air, drinking water, | 864,000/- Refer to Table 7.3 for
surface water and noise detailed schedule and
Environmental cost of environmental
£ Testing Cost testing . during
construction and
operation phase.
Short  Seminars, Courses, 600,000/- Refer to Table 7.4 for
Trainings and Lectures on details.
Environment, Social and
Occupational,  Health  and
Cogt of Safety constituents and
8. environmental and
social training components (Rs. 100,000/- per
session during construction
phase).
3 x 200,000 = 600,000
Environmental Auditing through | 1,600,000/- | Cost for at least two
third party twice a year during auditors  along  with
construction and operational logistics, travels and
9 Environmental phase aﬁcommodatlon
© | Audit 2x 400,000 = 800,000 charges.
Operational Phase:
2 x 400,000 = 800,000
Approximately 130 numbers
(based on GIS and field
trothing for species
identification) of different trees
may be cut down during
construction phase. Therefore,
Compensatory planting trees Cost for Tree plantation
10. | Tree Plantation against each fallen tree of | 82,578,643 | along both sides of

similar floral function should be
planned which is approx. 1500
to enhance the landscape of
the project area. Plantation at
available spaces may be
carried out especially at the
median.

roads.

Total =

132,154,653

The total estimated cost for the environmental management, monitoring and auditing during
construction and O&M for one year (annual cost will be updated for next upcoming years
accordingly) comes to about PKR 132.15 Million.
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8. CONCLUSION AND RECOMMENDATIONS

This report has been prepared to comply with Punjab Environmental Protection Act, 1997
(Amended 2012 & 2017). The report provides conclusions based on the impacts assessed
and the mitigation measures suggested.

Apart from the positive impacts of the Project, the proposed project will also have potential
adverse environmental and social impacts during the construction and operational phases.
Some significant impacts include removal of agriculture land for road construction, business
disturbance and removal of some plants species. Major efforts were made to identify the key
physical, ecological, social, cultural and environmental issues related to the construction and
operation of the proposed Project. Various stakeholders including government departments
and agencies were also contacted for obtaining salient information in this regard along with
that from area residents. Most of these adverse impacts during construction are of a
temporary nature.

These potential impacts can be avoided or mitigated by adopting suitable mitigation or
remedial measures as mentioned in this report. The plantation of 1500 as part of tree
plantation plan provided in the EMP must be implemented as Lahore is already facing the
environmental issue of high Air Quality Index (AQI) causing severe smog episodes.
Moreover, the construction process should be strictly monitored by enforcing all the
environmental mitigations provided in the EMP as it can cause nuisance to the surrounding
settlements in terms of noise, dust, traffic management, privacy and waste.

The EMP, its mitigation and monitoring programs, contained herewith should be included
within the Bidding documents for project works for all Project components. The Bidding
documents state that the Contractor will be responsible for the implementation of the
requirements of the EMP through his own site specific EMP which will adopt all of the
conditions of the EMP. This ensures that all potential bidders are aware of the environmental
requirements of the Project and its associated environmental costs.

The EMP and all its requirements will then be added to the Contractors Contract, thereby
making implementation of the EMP a legal requirement according to the Contract. The
Contractor will then prepare a site specific EMP which will be approved and monitored by the
Engineer. The Engineer will note any non-conformance with the site specific EMP (and the
EMP) the Contractor can be held liable for breach of the contractual obligations of the EMP.
To ensure compliance with the site specific EMP the Contractor should employ
Environmental and Social experts to monitor and report Project activities throughout the
Project Construction Phase.

The implementation of these steps will ensure that the project is executed in an
environmentally sustainable manner.
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DISCLAIMER

This report is produced in compliance with the client request National Engineering Services
Pakistan (Pvt) Limited, for Construction of Bridge-3 RUDA. The information contained in this
report was collected and produced from site visit, monitoring and analysis data. The
information provided and contained in this report is to the best of our knowledge, correct and
up to date. Environmental Services Pakistan (ESPAK) accepts no responsibility for changes

made to this document by any third party once report is submitted to the client.

Signature:

Chief Chemist: Muhammad Arfan

Dated: February 7, 2025
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CHAPTER# 1. INTRODUCTION

The Ravi Urban Development Authority (RUDA), an urban development authority of Punjab
Government, is at the forefront of developing a sustainable and eco-friendly city along with the
Ravi River of Lahore. In line with their mission to enhance flood control measures and

construct a resilient riverfront, work is underway River Training Works (RTW) and Barrages.
1.1 Objectives

The environmental monitoring is required for the constructional activities in accordance with
EPA regulation and environmental management plan. M/S National Engineering Services
Pakistan (NESPAK) (Pvt) Ltd hired the services of M/s Environmental Services Pakistan for

environmental monitoring of the following sites.
The objective of this study is to:

— Comply with the regulatory requirements of the project;

— To Assess the current environmental conditions in surrounding areas
— Assessing the impact of plant operations on surrounding areas

— Monitor ambient air, noise level in study area/survey area;

— Analyze water quality.
1.2 Scope of Services

The environmental monitoring / sampling was conducted at advised locations for following

environmental parameters.

— Ambient Air Quality Monitoring

— Noise Level Monitoring

- Waste Water
— Ground Water
Required Testing/ . : ,
Sr. No. Parameters Sampling Duration Quantity
1. | Ambient Air Quality Monitoring Averaging Period 24 Hours 03
2. Noise Level Monitoring 24 Hours Continuous Monitoring 03
3. Ground Water Sampling Grab Sampling 01
4 Surface Water Sampling Grab Sampling 01

1.3 Monitoring Duration

The environmental monitoring of project was carried out from 15/01/2025 to 18/01/2025
conducted through EPA Certified Environmental Laboratory; Environmental Services Pakistan
(ESPAK).

INTRODUCTION 6
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1.4 Monitoring Team

. . _ B.s Environmental
1. Zain-ul-Abideen Field Analyst 01 Year

Sciences

1.5 Project Locations

Locations for sampling and monitoring of required environmental parameters were identified
by client.

Table 1-1: List of Ambient Air & Noise Monitoring Locations

Babakwal Govt Boys High
l. 31.70520°N 74.34399°E
School, Lahore
Il. Bhaini Road, Lahore 31.624285°N 74.436202°E
Il Near Sangian Wasapur, Lahore 31.640163°N 74.40829°E

Table 1-2: List of Ground Water Sampling Locations

l. Bhaini Road, Lahore

Il. Babakwal Govt Boys High School

Table 1-3: List of Surface Water Sampling Locations

Ravi River at Pandia Village

INTRODUCTION 7
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CHAPTER# 2. METHODOLOGY

Following is the brief description of methodology adopted for this environmental monitoring:
2.1 Survey Planning

The project started with a planning of project activities with a management of the National
Engineering Services (NESPAK) (Pvt) Ltd.

2.1.1 Identification of Monitoring Locations

NESPAK Pvt Ltd provided location map of proposed project sites. Following criterion was used

to finalize the sampling locations on the given site.

— Area where there will be project activities;

— Present environmental conditions at the site.
2.2 Sampling and Analysis Methods
The sampling and testing methods are given in following sections of the report.
2.3 Ambient Air Quality Monitoring

Ambient air quality monitoring was conducted at advised sampling locations to assess the
concentration of pollutants (Carbon monoxide, Oxides of Nitrogen (NO, NO_), Sulphur dioxide
(SO2), Ozone, PM,s and PMio, SPM). Selection of monitoring locations was based on the
environmental factors including wind direction on the particular day and amount of turbulence

in the air etc.

Reference method used for the measurements are included as Table 2.1 while the description

is provided in subsequent sections.

Table 2-1: Methodology of Ambient Air Quality Monitoring

: Monitoring Reference Sampling
Air Pollutant : Instrument Used _
Technique Method Duration
Carbon Non-Dispersive ) 40 CFR Part
) . Environment S.A CO
monoxide Infrared Absorption 50, App. C 8 hours
Analyzer
(CO) (NDIR) (US-EPA)
o ) EQSA-0197-
Sulfur Dioxide UV fluorescence Environment S.A SOz
114 24hours
(SO2) (UVF) Analyzer
(US-EPA)
) Reduced Pressure ) 40 CFR Part
Oxides of o Environment S.A NOx
) Chemiluminescence 50, App F 24 hours
Nitrogen Analyzer
(CLD) (US-EPA)

METHODOLOGY 8
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: Monitoring Reference Sampling
Air Pollutant : Instrument Used _
Technique Method Duration
Particulate 40 CFR Part
Beta Ray
Matter (PMuo, ) Metone BAM 50, App J 24 hours
Absorption Method
PMzs (US-EPA)
_ _ 40 CFR Part
Particulate ) ) High Volume Air
Gravimetric Method 50, App J 24 Hours
Matter (SPM) Sampler
(US-EPA)
Non-Dispersive UV Environment S.A 40 CFR Part
Ozone O3 ) 1 Hour
Absorption (NDIR) O3z Analyzer 53

2.3.1 Carbon monoxide (CO)

Carbon monoxide (CO) was monitored using Environment S.A CO Analyzer. The Environment
S.A CO Analyzer measures CO concentration using a non-dispersive infrared (NDIR)
absorption method that is based on the nature of CO in that it absorbs special infrared light.

Continuous data was recorded for 24 hr.
2.3.2 Oxides of Nitrogen

Oxides of Nitrogen (NOx) were monitored using Environment S.A NOx Analyzer. The analyzer
measures NO, NO; and NOx using chemiluminescence (CLD) method with the help of
chemical reaction between NO: and Oz. Continuous data was recorded for 24 hr.

2.3.3 Sulphur Dioxide (SO2)

SO,Sulphur dioxide was monitored using Environment S.A SO, Analyzer. The Environment
S.A SO; Analyzer measures SO; using UV fluorescence method that operates on the principle
that when the SO, molecules contained in the sample gas are excited by ultraviolet radiation
they emit a characteristic fluorescence in the range of 220- 240 nm. This fluorescence is
measured and the SO, concentration is obtained from changes in the intensity of the

fluorescence. Continuous data was recorded for 24 hr.
2.3.4 Particulate Matter (PM1o and PMz2.s)

Particulate matter concentration in terms of PMyand PM2 s was monitored in the ambient air
with the help of High-Volume Air Sampler. PMicand PM2ssampling was conducted for period
of 24 hour at identified sampling locations with the help of fiberglass filters. The filters were
properly stored and placed in the vacuum zipper bag in order to avoid moisture and

transported to ESPAK Laboratory for detection of PMap.

Suspended Particulate Matter (SPM) was measured through gravimetric sampling method by

using of high-volume air sampler. The sampling continues for 24 hours at identified sampling

METHODOLOGY 9
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locations. For this purpose, fiber glass filters were used to collect the SPM. The filters were

stored and transported to ESPAK Laboratory for further analysis.
2.3.5 Ozone (0O3)

Ozone was monitored using Environment S.A Oz Analyzer. Sampling was conducted for
period of 1 hour at identified sampling locations. The analyzer automatically measures and
records ozone concentration levels (in milligrams or micrograms per cubic meter) using the

industry-proven principle of non-dispersive UV absorption.
2.4 Noise Level

Noise level monitoring was conducted at identified locations using BENTECH Sound Meter.
All noise monitoring was conducted in accordance with the guidance set out in BS 7445:2003.
Measurements were made using 1/1 Octave in accordance with IEC61260-1:2014 and ANSI
S1.11-2004. Meters were calibrated and checked before and after each measurement period
by using sound level calibrator.

2.5 Water Sampling
Following methodology was adopted for water sampling and analysis:
2.5.1 Sample Collection

The water samples were collected from identified sampling points. The sampling was carried
out in accordance to the Standard Operating Procedures (SOP) based on the recognized
methods of United State Environmental Protection Agency (USEPA), World Health
Organization (WHO) and American Public Health Administration (APHA) for water sampling

and analysis.
2.5.2 Measurement of Field Parameters

Parameters that quickly degrade after they are sampled must be tested in the field. Following
parameters were measured in field that can significantly change during storage and

transportation. These includes: -

v" pH (Measured at site) v' Temperature

2.5.3 Preservation

Preservation is important in order to minimize the changes in the sample. The collected water

samples were preserved in appropriate containers as per APHA Guidelines.
2.5.4 Sample Identification and Chain of Custody

The collected samples were labeled and assigned a unique sample identification number,

sampling date and time of collection to collected samples. All the relevant information (sample

METHODOLOGY 10
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location, time of collection, sample identification, temperature, pH, collected by, preservation

techniques etc.) was recorded immediately on the Chain of Custody form signed by ESPAK
field Analyst.

2.5.5 Transportation

A shipping container (Ice box with eutectic cold packs instead of ice) with maintained
temperature of 4° C £5 °C was used for transporting the sample from the collection site to the

environmental laboratory.
2.5.6 Parameters
Parameters provided in the scope of work for the testing include following:

—  Ground Water

— Surface Water

The samples of waste water were collected from identified sampling points. The collected
samples were given to laboratory for analysis of parameters that are listed in table 2.2.

2.5.7 Methods of Analysis

Drinking Water:

Table 2-2: Parameters and Methods Used for Testing of Drinking Water

S. No Parameters Method / Equipment Used Reference

1 [Total Coliforms Multiple Tube Fermentation SMWW 9221 B

2 | Fecal Coliform Bacteria Multiple Tube Fermentation SMWW 9221 F

3 |E.Caoali Multiple Tube Fermentation SMWW 9221 F

4 | Color Spectrophotometer SMWW 2120 C

5 | Taste Organoleptic Organoleptic

6 | Odor Organoleptic Organoleptic

7 | Turbidity Nephelometer SMWW 2130B

8 Total Hardness as CaCOj* Titration SMWW 2340C

9 | Total Dissolved Solids (TDS)* Gravimetric SMWW 2540C
10 | pH* Electrometric SMWW 4500H"B
11 | Aluminum (Al ICP-AES SMWW 3111
12 | Antimony (Sb) ICP-AES SMWW 3111
13 | Arsenic (As) ICP-AES SMWW 3114 B
14 | Barium (Ba) ICP-AES SMWW 3111
15 | Boron (B) ICP-AES SMWW 4500-B B
16 | Cadmium (Cd) ICP-AES SMWW 3111
17 | Chloride (as CI") * ICP-AES SMWW 3111
18 | Chromium (Cr) ICP-AES SMWW 3111
19 | Copper (Cu) ICP-AES SMWW 3111
20 | Cyanide (CN7) lon Selective Electrode SMWW 4500 CN™ F
21 | Fluoride (F7) * lon Selective Electrode U.S. EPA 9214
22 | Lead (Pb) ICP-AES SMWW 3111
23 |Manganese (Mn) ICP-AES SMWW 3111
24  |Mercury (Hg) ICP-AES SMWW 3112
25  Nickel (Ni) ICP-AES SMWW 3111
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S. No Parameters Method / Equipment Used Reference
26 |Nitrate (NO37) UV Spectrophotometer SMWW 4500NO; B
27  Nitrite (NOy)) Spectrophotometer SMWW 4500NO, B
28 [Selenium (Se) ICP-AES SMWW 3114 B
29 |Residual Chlorine DPD Colorimetric SMWW 4500-CI B
30 [Zinc (Zn) ICP-AES SMWW 3111
31 |Phenolic  Compounds (as Spectrophotometer SMWW 5530 C
Phenols)
32 [Total Suspended Solids (TSS)* Gravimetric SMWW 2540 D
33 Biochemical Oxygen Demand Respirometer SMWW 5210B
(BODs)
34 [Chemical Oxygen Demand Closed Reflux Photometric U.S. EPA 1664 B
(COD)*
35 |Grease and Oil (as n-HEM) Extraction Gravimetric SMWW 4500-0 G
36 |Dissolved Oxygen (DO) Titrimetric Calculated Value
37 [Total Toxic Metals Calculation SMWW 3111
38 |An-ionic detergents (as MBAS) Spectrophotometer SMWW 4500 SO,2 C
39 |Sulfate (SO4) Gravimetric SMWW 4500 - S2” F
40 [Sulfide (5%) Titrimetric SMWW 4500-NH3- D
41 |JAmmonia (NH;) lon Selective Electrode SMWW 4500-CI B
43 |Pesticides Screening U.S.EPA-200.7
44  |Iron (Fe) ICP-AES Thermometer
45 [Temperature Thermometer U.S. EPA-200.7
Table 2-2: Parameters and Methods Used for Testing of Surface Water
S. No Parameters Method / Equipment Reference
Used
1 pH value (H*) * By pH meter SMWW 4500H* B
2 Biochemical Oxygen Demand Incubator, Titration SMWW 5210 B
(BODs) at 20 °C
3 Chemical Oxygen Demand Digester & Photometer SMWW 5220 D
(COD)*
4 Total Suspended Solids (TSS)* Gravimetric method SMWW 2540 D
5 Total Dissolved Solids (TDS)* Gravimetric method SMWW 2540 C
6 Phenolic Compounds (as 4-Aminoantipyrine SMWW 5530 C
Phenol) Method
7 Grease and Oil (as n-HEM) Pyrex Glassware U.S.EPA 1664 B
8 Chloride (as CI") * Argentometry Titration SMWW 4500CI" -B
9 Fluoride (as F7) * lon Selective Electrode U.S. EPA 9214
10 Cyanide (as CN") lon Selective Electrode SMWW 4500 CN- F
11 An-ionic detergents (as MBAS) Spectrophotometer SMWW 5540 C
12 Sulfate (SO,27) * Gravimetric method SMWW 4500 - SO,%” C
13 Sulfide (S%) Titration Method SMWW 4500 - S?” F
14 Ammonia (NHs) lon Selective Electrode SMWW 4500-NH3- D
& Meter
15 Chlorine (Cl) DPD Method SMWW 4500-CI B
16 Cadmium (Cd) ICP-AES SMWW 3111
17 Chromium (Trivalent and ICP-AES SMWW 3111
Hexavalent)
18 Copper (Cu) ICP-AES SMWW 3111
19 Iron (Fe) ICP-AES SMWW 3111
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S. No Parameters Method / Equipment Reference
Used

20 Lead (Pb) ICP-AES SMWW 3111
21 Manganese (Mn) ICP-AES SMWW 3111
22 Mercury (Hg) ICP-AES SMWW 3112
23 Selenium (Se) ICP-AES SMWW 3114 B
24 Nickel (Ni) ICP-AES SMWW 3111
25 Silver (Ag) ICP-AES SMWW 3111
26 zZinc (Zn) ICP-AES SMWW 3111
27 Arsenic (As) ICP-AES SMWW 3114 B
28 Barium (Ba) ICP-AES SMWW 3111
29 Boron (B) ICP-AES SMWW 4500-B B
30 Total Toxic Metals Calculated Value
31 Pesticides SMWW 4500-P J
32 Temperature Thermometer SMWW 4500-NO3-D

Note: SMWW = Standard Method for the Examination of Water and Wastewater, 23rd
Edition (2017)
USEPA: United States Environmental Protection Agency
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CHAPTER# 3. RESULTS AND DISCUSSION
3.1 Ambient Air Results

This section of the report presents the testing results of Ambient Air {CO, NOx, SO;, Ozone
(03), PM1o, PM2s, SPM} and Ambient Noise. Concentration of all the below mentioned
parameters were measured at Identified sampling location to get an overview of the air quality.
The detail results of measure concentration at each sampling location are given in Annexure-
A.

Ambient Air Analysis
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e (CO) (502) (03)  Nitrogen Nitrogen Matter = Matter te
(NO) as(NO2) PM10 = PM2.5 Matter
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Figure 3-1: Comparison of Measured Concentrations at Babakwal Govt Boys High School

Ambient Air Analysis
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Figure 3-2: Comparison of Measured Concentrations at Bhaini Road, Lahore
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Ambient Air Analysis
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Figure 3-3: Ambient Air Monitoring Near Sagian Wasapur
Discussion:

The ambient air monitoring was carried at the time when the surrounding operations were in
full function. The 24 hours duration provides enough time to analyze ambient air during periods
of service throughout the daily work routine. Analysis of ambient air revealed that
concentration of particulate matter including PM1o, PM25 & SPM were found exceeding to the
limits (PEQS). If possible, the working process should be improved during the day and night

and ensure the use of protective equipment for the labor.

Graphical representation of all parameters with comparison of PEQS limits are shown above

Figure 3-1. Detailed monitoring reports are attached as Annexure-A.

Mitigations:

Due to the elevated concentrations of PMio, PM25, and SPM, it is recommended to implement
air pollution control measures, such as water sprinklers, to effectively manage dust in areas
prone to dust generation. In-addition to that, the use of PPEs should be ensured to combat

toxic concentrations of particulate matter particularly.
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3.2 Noise Level Monitoring Results

Noise is an important environmental stressor and is essential part of environmental studies for
projects. Noise has become a very important "stress factor" in the environment of human. The
term "noise pollution" has been recently used to signify the hazard of sounds which are
consequence of modern-day development, leading to health hazards of different type. Noise

is described as an unwanted sound emitted from un-avoidable sources of anthropogenic
activities.

The noise monitoring activity was carried out at the project site and the surrounding areas of

project site. Detailed environmental monitoring reports are attached as Annexure-B.

Noise Monitoring Analysis
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Figure 3-4: Comparison of Background Noise Levels with PEQS During Day Time
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Noise Monitoring Analysis
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Figure 3-5: Comparison of Background Noise Levels with PEQS During Night Time

Discussion:

Noise levels were monitored at three different sites for 24 hours using Bentech sound meter.
According to the monitoring results noise intensities at two spots were found to be exceeding
the limits prescribed by PEQS. The graph shows the highest noise level recorded during
daytime at two sites i.e. Bhaini Road and Near Sagian Wasapur respectively. Likewise, same
spots are found to have the highest noise level during the night time A graphical representation
of the measurement results is presented separately (day and night time) in Figure 3-4 and 3-

5 above. Detailed monitoring reports are attached as Annexure-B.

Mitigation Measure:

Necessary measures should be carried out to reduce the noise levels at the sampling spots.
Administrative controls such as the usage of high noise producing machinery like excavators
should be ensured after the school time. Moreover, the utilization of protective equipment like
ear plugs or ear muffs should be used by labor while working.
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3.3 Ground Water Analysis

An essential element for livelihood, domestic, industrial and agricultural activities, all the
terrestrials living on this earth planet have to entirely depend upon water. Water, one of the
abundant commodities found in nature, is covering approximately three fourths of the surface

of the earth.

Over 97% of the total quantity of water is in the oceans and other saline bodies of water and
is not readily available for any use. Over 2% is tied up in polar ice caps and glaciers and in
atmosphere and as soil moisture, which is inaccessible. Only 0.62% of water found in fresh
water lakes, rivers and groundwater supplies, irregularly and non-uniformly distributed over

the vast area of the global earth.

Comparison of TDS, TSS and Turbidity at 2 different sites

1400
1205
1200
1000
1000
800
600 500
400 298
196
200
0
Total Dissolved Solids Total Hardness as CACO3 Turbidity
M Bhaini Road, Lahore B Babakwal Govt Boys High School DW-PEQS
Figure 3-6: Comparison of Concentrations with DW-PEQS
Discussion

Ground water samples were collected from two spots i.e. Babakwal Govt Boys High School
and Bhaini Road respectively. According to sampling protocol defined in APHA 1060 B. The
samples were preserved as per APHA 1060 C. Sample for microbiological testing were
collected in according to APHA 9060 A and preserved as per APHA 9060 B and afterwards,
transported to ESPAK Laboratory for the analysis.

The majority of the parameters in the groundwater sample taken from Babakwal Govt Boys
High School exceed the prescribed limits outlined in the DW-PEQS standards. On the
contrary, all the parameters in the sample taken from Bhaini road are found to be in compliance
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with the prescribed DW-PEQS standards. These variations indicate the distinct characteristics

of the water in the area. The detailed monitoring reports are attached as Annexure-C.
Mitigations:

In order to reduce the contamination, the use of advanced groundwater treatment technologies
like RO filtration systems for school and communities should be ensured. Moreover, regulatory
framework should be strengthened to minimize and identify the issue at the source. .
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3.4 Surface Water Analysis

Surface waters are always exposed to atmospheric environment on the surface of earth in the
form of mobile and immobile situation including snow masked mountains, Ice-caps, Glaciers,
rivers, non-river streams, rain, sleet, wetlands, watersheds and oceans. These waters are
potable or toxic would depend on environment of adjoining area. Surface Water are type of
water which all the time exposed to the atmospheric environment and can be the target of any
anthropogenic or non-anthropogenic activities at any moment of time. Surface resourced
chemical and biological pollution and thus are not used for sensitive applications such as

drinking directly, unless it is pretreated.

Graphical representation of major parameters for surface water samples described below and

detailed reports are attached as Annexure-D.
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Figure 3-7: Graphical representation of the major parameters in SW from Ravi River at Pandia Village

Discussion

The sample of surface water was collected from River Ravi at Pandia Village According to
sampling protocol defined in APHA 1060 B. The sample was preserved as per APHA 1060 C.
According to laboratory results, all the parameters were found in compliance to permissible
limits (PEQS).

Mitigations:

No specific mitigations are suggested
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CHAPTER#4. CONCLUSION

The ambient air monitoring was carried at three (3) different locations throughout the whole
day (24 Hours). Analysis of ambient air revealed the concentration of highly important
parameters like PM1o, PM25 & SPM at all 3 sites are found surpassing the prescribed PEQS
limits. Specific mitigations measures are required and the working process should be improved
during the day and night. In-addition to that, the use of protective equipment for the labor and
students must be ensured.

Noise levels were monitored 24 hours using Bentech sound meter. According to the monitoring
results, out of all three (3) sites, two of the sites were found to be exceeding the prescribed
PEQS limit for noise both during day and night time. In order to reduce the noise levels the
use of ear plugs or ear muffs by the labor must be ensured. Moreover, usage of high noise
producing machinery like excavators should be ensured after the school time.

Two (2) Ground water samples were collected from identified sampling points according to
sampling protocol defined in APHA 1060 B. According to the test results, most of the
parameters in the sample taken from Babakwal Govt High School were not in compliance with
the prescribed DW-PEQS. Strict regulations and the introduction of advanced technologies

like RO filtration systems should be ensured.

The sample of surface water was collected from River Ravi at Pandia Village according to
sampling protocol defined in APHA 1060 B. The sample was preserved as per APHA 1060 C.
According to laboratory results, all the parameters were found in compliance to permissible

limits (PEQS). So, no specific mitigations are suggested.
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CHEMICAL ANALYSIS TEST REPORT (AMBIENT AIR)

Bitorances Miurbiee: ESPAK/D00437/25/AA/DO758/00100 Date:  37/DL/2025
Namie of Industry/Cliant: Mytions! EW“H’“E?E‘.‘E’_EE‘P}%‘E&@_' it
Addireds: r-.IF_":F.ﬂ.b'. I-Il:u.u-e 1L, Eil:-:k—hl l'-'lndel Towen Extension, Lahmr
Project Name: lf.'.nnsl!ru:llnn r.n‘ Bridge-3 RUDA
Validation Cfficer: Muhbarmrmad rﬁadeem Ressarch l:lﬁ’l:::er -
Matura of Sample: Ambient Air = Manitoring Location: Babalkwal Govt Boys High Schoal, Lahare
TR 231, A4
Data of Sa call . 15/01/2025 |GPS2 31, FH510°N, 74.34395°E)
sample Coflected/Sant By: Zain-ul-Abideen, Analyst (Field), Espax  Grab/Composite:  Continuous-24Hours
Date of Completion of Analysis:  16/01/2025
| Umit Values Methad / Equipmant g
5. Mo Parametemn ¥ Sours) Concentration Usad ma
1 |CwbonMoncwidelco) | 5 mgfm? 2 1mp'm! Nom DiEperdnes infrarsd | Wiahin Prescribed Limits
_[B Hu_l.n:l M:_ur!:ﬂirrnmﬁlﬁf [
¥ Sultur Dicodde [50g) 120 pigfm® 10,4 gt WV Fluereseance (UNVF] Within Prescribad Uimits
-] Dzone= (05} 13;.‘.1 g 4.9 pg/m* MNon Dispersive LA Within Prascribsd Limits
(1 Hour . _ #.'I:H?mﬁm
4 | Oxides of Nitregen as NO 40 pgfm® 12,3 g fr® Chemdisninascence Within Presorbed Limits
T ] |
5. | Duides of Nitrogen as NO; [ =0ugim® 4.5 pafem?® Chemilumingscarca within Pregered Limas
Datectan
B .P-.:m:ulm.: Mlatter Pivla.s 35 pgfmt 190 pgf® Particulats Sersar | Excwacirg Prascribed Limigs
T Particulabe Matler Phis 150 g fm? 375 pgfm® Particulate Serdor | Extcpading Prescribed Limits
- .Eu.:mandﬂ qul;k;.l.ﬂl;n batber (SPA) 500 pig'm® 00 pggfen® High Yolume Sampier (HVE) | Bioseding Préscribed Limats
9 | Lasad [Fh| 1.5 pgim®* 0,05 jigfm? 435 afer Sampling by HVS  Witkin Prescribed Limits

PEQE: Punjab Enviranmemal Quaity Sandaeds for Ambeent Alr, 2005

Digites

The report should be reproduced as 3 whole and nat in parts.

The responsibility ofthe ethical use of this report lies with the client.

The values represent sample conditions whean monitoring/testing was carried out.
Tha report data is not intanded ta be used |egally by the dient.

Tor-ul- Abideen Mageen Arshad
1. Samgls Analyzed By: Aralyst (Feid) Anatyst {Chermical)

Z. Marmeof Chief Analyst with Seal  fubammad MW-_(_{J{M_

3. Signature of Incharge of the Envirenmental Laboratory:

Hame: Imran Maik

Geners Manager
Dote:  27/01/2005
End of Repart Page 1of1
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Referance Mumber ESPAK/DD043P/25/A400T58,/00100
Mame of Industry/ Client National Engineering Services Pakistan (Pvt) Limited
Address MNESPAK House, 1-C, Block-N, Model Town Extension, Lahore
Praject Marma: Construction of Bridge=3 RUDA
Manitoring Location Babakwal Govt Boys High School, Lahore
GPS Coordinates 31.70520°N, 74.34399°E
Monitoring Date 15/01/2025 to 16/01/2025
Wind Wind
Date - Time co 505, 0y MO MOy | PM o | PM g, | TSP | Temp.| RH speed | Direction
mefm” | ug/m’ | ug/m’ | ug/m’ ugfmil ug/m’ |ug/m’ |ugfm®| °C % | m/fs
15-01-25 21:0) FN 10.1 24.9 121 | 191 | 1470 | 385 9 EL 0.9 CALM
15-01-25 22:00 2.2 10.2 105 | 19.2 | 1420 | 287 B 93 0.0 Calm
15-01-25 23:00 2.9 8.4 131 | 19.8 | 1740 | 584 g o3 0,0 CALM
15-01-25 0:00 2.6 9.7 108 | 20.1 | 1500 | 431 B 83 0.6 CALM
16-01-25 1:00 2.1 11.4 11.2 | 204 ] 1470 | 273 8 93 0.0 CALM
16-01-25 3:00 1.1 a7 146 | 19.1 | 1050 | 514 8 g1 0.5 CALM
16-01-15 3:00 1.7 i0.5 110 | 20.3 | 275.0 | 501 B g3 0.6 CALM
16-01-25 4:00 1.5 11.7 11.2 | 23.4 | 950 287 ] 30 0.4 AL
15-01-25 5:00 i3.1 10,1 | 24.9 | E7.O 364 ] 91 0.6 CALM
15-01-25 5:00 13.8 108 | 24.7 | 157.0 | 704 7 22 | 0.0 CALM
16-01-25 7:00 14.8 146 | 24.2 | 1150 | 796 2 S0 | 0.0 CALM
16:01-25 B:00 10.5 143 | 6.5 | 9750 | 364 200 T 93 0.4 M
16-01-25 200 0.9 149 | 27.0| 2540 | 217 7 92 | 0.0 N'W
16-01-25 10:0 1i2 154 | 26.7 | 2140 | 19% 7 93 0.4 MME
16-01-2511:00 9.2 139 | 25.5| 367.0 | 28B4 7 93 0.4 MW
16-01-2512:00 2.3 107 | 22.7 | 1680 | 177 8 g3 0.5 MW
16-01-25 13:00 11.4 105 | 23.7 | 113.0 | 252 7 83 | 04 N
16-01-25 14:.00 8.7 146 | 239 ]| 1120 | 366 8 93 | 1.2 MW
16-01-25 15:00 9.5 12.7 | 226 | 1010 | 281 B 93 | 0.5 WKW
16-01-25 16:00 11.6 105 | 28.6 | 1170 | 293 7 Gl 12 MNE
16-01-25 17:00 8.7 124 | 30.5 | 1330 | 398 a8 33 j B S5W
16-01-25 18:00 F.B 146 | 35.2 | 1620 | 414 7 94 | 05 CALM
16-01-25 19:00 B1q E 278 | 1450 | 254 E 94 1.2 CALM
16-01-25 2000 0.4 10.5 | 31.7 | 950 | 374 & 95 | 0.0 CALM
Average 2.1 10.4 249 123 | 245 190 i75 B0
Maximum 2.9 148 | 249 | 154 | 352 | 975 796 | 800
Minimum 1.1 7.6 24.9 g8 | 191 | 870 | 177 | 20D
Monitored By: 115in—u|—Ahideen
Upa
4 Lahore Office & islamabad Office £ Peshawar Office
Office No. 731, Orifice No. 314, 3rd Unit Mo, 43-TF,
Block - 2, Sector DL, Floor, Gulberg Emplre, Dean's Trade Center
Shah fllanl Road, Township Gulberg Grasns, Sadar Cantt,

Lahore, Pakistan,

Islamabad, Pakistan.

. Tel: 492 (42) 3515401516 | % Tel: 492 (51) 5915060

@ wwewaspak.com.ph

Peshawar, Pakistan,
L Tel:+02 312 0B4999S

= Info@espak.com.pk




ENVIRONMENTAL SERVICES PAKISTAN

Raference Mumber:
Mame of Industry Cient:

CHEMICAL ANALYSIS TEST REPORT (AMBIENT AIR)

Data: 70173025

Hationzl Engmesring Services Pakistan (Pvt) Limited

Address: MESPAK H_gu_sn_e_, 1_1.1. Block-N, Mode Town Etur::i_nn._Lalyl?rg“
inck P cnn_mfm of Bridge-3 RUDA = I
Validation Officer: Muhammad Nadeem, Research Officar )
Mature of Sample: Arngignit Air ) Monitoring Location: Bhaini Road, Lahore
Date of Sample Collection: 16012085 o e
Sample Collected/Sent By: Zaln-d-Abideen, Analyst (Field), ESPAK Grab f Composite:  Continuous - 24 Hours
Date of Completion of Analysis:  17/01/2025 o
5 He Parameters Mﬂm Concentration m"’:ﬁ:"’“"' Femarks
1 |curben Pleraside (L2 . Er.rlmfm‘ 1.7 mgjm® Maan Dispersive Infrared | Within Presonibed Limits
{8 Hoadra) Abzarption [WDIAY
2 . Sullus Dioxida (50} [ ﬁﬂush' 0.9 gt Wﬂwwiwl;] - within Prescringed Limizs
E] | Beane =11 | 120 m-.-'-.-n' 37.5 pgim® Feon Dispersive uv | Within Prescribed Linsits
i1 Hoair] Absorption
s | Owidesol Hitrages #5 MO an m‘ﬁ' ﬁﬂpgn;rn’ Chaemni U minescenoe | Withi Preseribed Lenits
Dtection "
L Oides of MErogan as NOy a-l:ll-l.l,'.;’rr'Jl 0.9 pgfm* memllwmﬁnu 'WIthﬁ Pragsoribed Limits
Detection
6 .F'Iﬂihlliﬂ Mattar PMs i 35 pg/fom" 134 pgfe® Particulate Sensor .E-:n.-eu'-m Prageribsd Limits
7 | Particulate Matter Pl ' 1584 pigyen? 427 ppim® Particulate Sensar ;E.:-Lnnlrgﬁn-:u'brdl.'u'niﬂ
4 . Suzpended Particulate Matier [SPR] I 00 jgfm? T gl . High Valumse Samgler [HS} . Excmading Prasesciaed Limits
-] .Lud{il'bl. - | 1.5 psgim® LD gigfm? . 435 afver Sampling by HVS | Wik Presoribed Limits

PEOS: Punjak Envirenmenal Juallty Standards for Amblert &ir, 2016

Bste:
s The report should be reproduced &5 a whole and nat in parts
s The respansibility of the ethical use of this repart lies with the client.
®  The valoes represent sample condithors when monitoring/testing was carried out
#  Thereport data s not intended to be used legally by the dient,
Taineul-ARidesr Mageen Arshad
1., Sl Antyoad br: Analyst [Feid) Analyst (Chemical}

7. MNamaof ChiefAnalystwithSesl:  Muhammad Arfan @jm

A S
. )
3, Signatura of Incharge of the Environmental I.lhl!lﬂ:l:ﬁﬂl: _r
Mama: bmran Malik e k%]
ceneral Manager o :/.‘l_-:'
Date:  27/01/2025 :
End of ARport ses—e———— Pageloll
£ Lahare Office £ 1slamabad Office L Peshawar Office
Dffice Mo, 731, Office Mo, 314, 3rd Unit Mo. 43-TF,
Block - 2, Sactor D1, Floor, Gulberg Empire, Dean's Trade Canter
Shah Jilani Road, Township Gulberg Greans, Sadar Cantt,
Lahore, Pakistan, Islamabad, Pakistan. Peshawar, Pakistan.

% Tel: +52 (42) 3515 4015-15

& www.espak.com,pk

L Tel+92 [51)5815060 | ' Tel:+92 312 084555
#  info@espak.com.pk
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ESPAK

Reference Number ESPAK/00043P/ 25/ AAS00759/00101

name of Industry/ Client Matlonal Engineering Services Pakistan (Pvi} Limited

Address NESPAK House, 1-C, Block-N, Model Town Extension, Lahore

Project Name: Construction of Bridge-3 RUDA

Monitoring Location Bhaini Road, Lahore

GF5 Coordinates 31.629285°N ,74.436202°E

Manitoring Date 16012025 to 17/01/2025

Gk o | so, | 0, | no | NOy | PM,s |PMy| TSP |Temp.| RH ::; '::l D;':g?m
rgﬂ'ma UHI‘I‘I! ug/m’ | ug/m’ [ugfm?| vg/m® |ug/m’ “l.i,"m! g % | mfs

16-01-25 21:30 26 | 102 | 375 | 145 | 165 ] 5150 | 437 9 |91 34 | cam
16-01-25 22:30 2.1 9.5 14.3 | 15.7 | 561.0 | 339 9 [91| 15 | cam
16-01-25 23:30 20 | 102 12.2 | 17.2 | 330.0 | 636 9 |81]| 27 NNW
16-01-25 0:30 18 | 100 13.1 | 17.8 [ 180.0 | 483 g9 |80 26 | CALM
17-01-25 1:30 1.3 | 15.0 13.7 | 240 | 1600 | 335 g |91 22 | cawm
17-01-25 2:30 11 | 124 16.2 | 21.5 | 128.0 | 566 g |88 22 | cam
17-01-25 3:30 1.7 | 131 136 | 21.3 [ 125.0 | 553 3 |a0] 27 | cam
17-01-25 4:30 oa | 138 12.5 | 22.8 [ 1450 | 339 8 |ss| 22 [ cam
17-01-25 5:30 13.6 14.1 244 | 1370 | 418 g (s3] 22 | cam
17-01-25 6:30 1.1 13.8 | 24.1 | 1580 | 756 g |89 23 | cam
17-01-25 7:30 9.4 16.3 | 21.7 | 1500 | 848 g8 |[88] 27 | cam
17-01-25 8:30 9.2 177 | 2301720 | 416 | .| B 1901 18 | CALM
17-01-25 59:30 10.4 175 | 240 | 2510 | 269 8 80 2.2 CALM
17-01-25 10:30 EAq 155 | 25.2 | 2100 | 247 a3 91 1.7 CALM
17-01-25 11:30 B.2 195 | 22.0 | 1380 | 336 8 |90]| 24 s
17-01-25 12:30 9.5 155 | 23.3 | 1300 | 229 7 |91 o9 SSE
17-01-25 13:30 8.1 146 | 21.2 | 1460 | 304 g8 |[91]| 16 M
17-01-25 14:30 6.0 164 | 19.2 | 1360 | 418 7 [\91] 12 SE
17-01-25 15:30 6.5 174 | 20.7 | 1600 | 333 7 g1 | 13 ME
17-01-25 16,30 3.5 13.8 | 211 | 1910 | 345 7 g1 | 149 ESE
17-01-25 17:30 7.6 122 | 185 | 3650 | 450 7 |91l o9 ESE
17-01-25 18:30 8.1 131 | 189 | 336.0 | 466 7 |9z 18 NE
17-01-25 19:30 8.1 156 | 19.1 | 3050 | 308 7 |91] 12 | cam
17-01-25 20:30 10.9 163 | 15.7 | 467.0 | 426 7 92 15 SE

Average 1.7 09 | 375 | 150 | 2009 | 234 | 427 | 786

Maximum 2.5 150 | 375 | 196 | 252 | 5Bl 848 | Vg

Minimum 0.9 650 | 375 | 122 [ 157 ] 125 | 229 | 786

Monitored By: |Zain-ul-Abideen

(per

£ Lahore Office
Office No. 731,
Block - 2, Sector D1,
Shah Hianl Road, Townshlp
Lahore, Pakistan,
. Tek: +92 (42) 3515 4015-15

dll  www.espak.com.pk

= Islamabad Office
Dffice Mo. 314, 3rd
Floor, Gulberg Empire,
Gulberg Graens,
Islarmabad, Pakistan.

L Tel 492 [51) 5915060

£  peshawar OMies
Unit Ma, 43-TF,
Dean’s Trade Center
Sadar Camit,
Peshawar, Pakistan.

e Tel: +92 312 0849999

B info@espak.com.pk




g )/ ENVIRONMENTAL SERVICES PAKISTAN
P\

iy

SPAK

CHEMICAL ANALYSIS TEST REPORT (AMBIENT AIR)

Referanca Mumbar: ESPAK/00043P 25/ AA/00760/00102 Date:  27/01/2025
Narme of Industry/ Client: Nationsl Englacaring Services Pakistan {Fut) Limited N
Addrass: MESPAK House, 1-€, Block-H, Miodel Town Extersian, Lahors
Project Name: i:;rﬁstructlnnif E_r1dze—?r HLID.-F. == :
Validation Officer: Muhammad Nadeem, Research Offices
Pature of Sample: Arnbient Air e - i Maonitering Location: Mesr Sanglan Wasapur, Lahora
Date of Sampla Collaction: e I:Efﬁ: 3140163, 74.408257E)
sample Collected/Sent By: Zaln-ul-Abidean, Analyst (Fiekd), sy, Greb/ Composite:  Continuous - 24 Hours
Date of Completion of Analysis:  18/01/2025 -
$.No Parsmeters PEO 24 ) | CoMEeTtTStion ) Ramarks
1 .CIMH i enaxide (CO) Tis 5 l'l\:l.-'ﬂlJ . 1.3 mgim" Ban Dispersive infrared - Within Prasoribed Limits
| | femt | Sheptin (W11
7 | sullur Dimdde (50;) 120 pgim?® EEugim! UV Flusrescence (UVF] Within Frescribed Limits
3 .l:lmrI:I:-l'.:lﬂl . 130 g/t . 36.5 pgfm® M Disparshe LV Within Preserbed Limitg
(1 Hourp Absorption
4 .mu“ of Witrogen as NO i 40 pgfm® . 181 jafen® . Chﬂﬂm‘li.nmmz Within Prescribed Limats
| Detacticn
5 Oniides of Hitrogen as NO; i 3 ug/m* . 23.1 pafm? . Chermilumirssrensa i'u'i‘ilHnPrarrﬂnd Limits
Dartactian
6  Particulate Matter Phy [T T R Particulate Sevsar | Exomecing Prescribed Uimsis
T Partindate Matter Fhiy 150 pg/m* . &40 g fm® . Fartinate Sanior .'Ermpdln,gFrEr.rlhzd-IJrr&:l:
8  Zuspendsd mm;rqsm . E00 pgfm® . 741 pgm? . High Volume Sampler (HYS) | Exceeding Prescribed Lirits
q . Lead [PE) . , 15 ug._fm‘ .07 pgfm . l.&s al;t-ar S?rnpl_lnnh-.l HVE | ‘within Preserited Limitg

PEQS: Purizb Ervdronmental Guabty SMandsrds for Ambient Alr, 2046

Peate:

The report should be reproduced as a whaole and naot in parts.

Thi raspansibility of the ethical use of this repert lies with the client.

The values represent sample conditions whan maonitoring/testing was carried out,
The report data is not intended to be used legally by the cisnt.

Zair-ul-Ahideen Mageen Arshad

ot ror el O,  Analyst (Feid) Anatyst (Chemical)

1. Mameof Chief Anakyst withSeal:  Muhammad Arfan wm____

1. Signature of Incharge of the Environmental I.ahumlﬂrr:

Mame: Imran Malik

Date:  27,01/2035

Eﬂdﬂ'ﬁml‘t e — Page L i1

£ Lahore Office £ islamabad Office £ Peshawar Office
Offica No. 731, Orffice No. 314, 3rd Uinit Mo, 43-TF,
Block - 2, Sector DL, Floor, Gulberg Emplre, Dean's Trade Center
Shah Hianl Road, Township Gulberg Greens, Sadar Cantt,
Lalhore, Pakistan, Islamabad, Pakistan. Peshawar, Pakistan.

% Tal: +92 (42} 3515 4015-16 & Tal: 492 (51) 5915060 % Tel: 492 212 0849999
e wwnaespak.com.phk = Info@espak.com.pk




ENVIRONMENTAL SERVICES PAKISTAN

Reference Mumber |ESPAK,/0O0043P/25/AA/00760/00102
Mame of Industry/ Client Mational Engineering Services Pakistan (Pvt) Limited
Address MESPAK House, 1-C, Block-N, Model Town Extension, Lahore
Project Name: Construction of Bridge-3 RUDA
Maonitoring Location Mear Sangian Wasapur, Lahore
GPS Coordinates 31.640163°N, 73.40829°E
Maonitering Date 17/01/2025 to 18012025
Date - Time o | 50, | o, | mo | MOy | PMys | PMy| TSP [Temp.| RH :;::; e,
megfm® | ug/m’ | ug/m’ | ug/m" [ug/m" uﬂm" uym} |.Jﬁ‘||_’rn!| k. = % | mfs
17-01-2511:35 0.9 9.4 39.5 109 | 18.0 | 6360 479 10 89 34 M
18-01-25 12:35 1.0 2.4 1x7 | 216 | 5150 | 381 10 B2 | 19 W
18-01-25 1:35 1.2 8.5 145 | 19,1 | 9850 | &78 10 BS 7 MWW
18-01-25 2:35 13 7.3 126 | 215 4500 | 525 10 B& 2.6 M
18-01-25 3:35 1.9 9.0 10.2 | 196 | 443.0 16T 10 BE 12 MY
18-01-25 4:35 14 85 146 | 184 | 352.0 | &OB q 2h& 23 MM
18-01-23 3:35 0.4 8.0 146 | 185 | 400.0 | 595 10 a8 | 2.7 MW
18-01-25 6:35 1.0 6.6 11.5 | 18.6 | 3960.0 | 381 9 a6 1.2 N
18-01-257:35 B.1 124 | 245 | 4250 458 1 Bh 2.2 )
18-01-25 8:35 a.7 0.5 | 25.3 | 2350 | 798 o &7 2.3 W
18-01-25 3:35 9.6 115 | 25.8 | 190.0 8390 -] Bi 2.7 SE
18-01-25 10:35 10.8 143 | 23.3 | 1400 458 241 ] 83 1.8 MW
18-01-2511:35 11.5 14.2 | 357 | 936.0 411 9 a7 2.2 MW
18-01-25 12:35 10.1 14.4 | 6.6 | 3350 289 = BS 1.7 M
18-01-25 13:35 11.7 153 | 27.2 | 2640 | 37E g B3 2.4 W
18-01-25 14:35 87 169 | 279 | 1830 | 271 q 28 09 W
18-01-25 15:35 6.0 143 | 244 | 439.0 | 346 9 88 | 16 M
18-01-15 16:35 B.5 15.0 | 26.4 | 121.0 | 460 g 3B 1.2 WIN'W
18-01-25 17:35 1.1 139 | 26.1 | 549.0 375 g HE 1.3 W
18-01-25 18:35 1.6 145 | 260 | 3740 | 387 a g | 149 CALM
1B8-01-25 19:35 B.1 1449 | 215 | 2730 492 9 Ed 0.9 WS
18-01-25 20as b.1 131 | 23.7 | 185.0 | 508 ] B9 18 MW
18-01-25 21:.35 7.0 g2 | 23.8 | 2000 | 348 a9 g9 | 12 W
18-01-25 22.35 57 8.7 | 218 | 385.0 | 468 & an | 15 NNW
Average 13 3.3 395 | 131 | 231 | 392 459 | 741
Maximum 14 117 | 385 | 169 | 275 | 985 BaD | 741
Minimum 09 57 38.5 8.8 1E.0 121 271 Jal
Maonitored By: |zain-ul-Abideen
(e
£ Lahors Office ‘ & mlamabad Office A Peshawar Office
Offica No. 721, Office No. 214, 3rd Unit Ma. 43-TF,
Block - 2, Sector O, Foor, Gulberg Empire, Dean’s Trade Center
shah Jitani Road, Township Gulberg Greens, Sadar Cantt,
Lahore, Pakistan. I 'l.. Islamabad, Pakistan. Peshawar, Pakistan.

Yo Tal +92 (42) 3515 401516
dié  www.espak.com.pk

Tel: 452 {51) 5515060

. Tel: 492 312 0849999

2 info@espak.com.pk




ANNEXURE — B

Background Noise Levels




ENVIRONMENTAL SERVICES PAKISTAN

Pak EFa & PUNJAB EPD CERTIFIED

NOISE MONITORING REPORT
Reference Number: ESPAN/D0O43F/25/N/00761/00087 Dat:  27/01/2025
Mame of Industry/Cliant; Natiana! Engineering Services Pakistan (Pvi) Limited
hddrps: MESPAK House, 1-C, Block-N, Model Town Extension, Lahone
Validation Oificer; _I'ulhhﬂn_u_f_-"lf-leqﬁgm. Resgarch Dfficer
Pltare of Xample: e —y Project Name: Construction of Brsdge-3 RLIDA,
— caliact] : == b e koo ;
Semple o 5/04/20 Grab [ Composite:  Continuous - 24 Hours
Sample Collocted/Sent By: Date  Zain-ul-Abideen, Anabyst [Fiald), ESPAK == ==
A Cossponion of Ansiks 16/01/2025
Sepinch o bl Sound Level Muter
Limit valaes Noise Lewel
£ No BAEatirasent Poink (PECIS) dB{A) Lag Regrnarks
1 Babakwal, Gavt Boys High Schood, Lahore '
tﬁﬁ: ILTOS20N, ?L!HWE?- Caary timae 65 dH*:l 55 dBA) Within Prescribed Limits
2 ' Eabakwal, Gevt Boys High Schaed, Lahore ' [ .
(GRS ILTOS20°N, 74.34395°E) - Hight tme SRdBiA) 52 dBiAl Wichilar sl Livieltie

PEGS: Punjab Environmerdal Ouaiity Standards for Neise in Commerical Area, 2016 Day Time Haurs (500 am te 10:00 pan| Maght Time Haurs (26200 pm to 6:00 am).
Mt

=  The report should be reproduced as a whole and not in parts.

*  The responsibility of the ethical use of this raport lles with the client.

= Tha values represent sample conditions when monitoring/tasting was carréed out.
=  The report data is not intended to be used legally by the client,

1- Slrrq:ll'n Al'ﬂl"ﬂﬂ'd H'F _mﬂ_ﬂ-_

2. Name of Chief Analyst with Seal:  Muhammad Arfan (ﬂ@h'ﬂ_

3. Signature of Incharge af the Environmental Laboratons

Name: |mrandalik
Gereral Manager

Date!  27/01/202%

s L T F R —— -
& Lehore Office & |stamabad Office £ Peshawar Office
Office Mo. 731, Ofice Mo, 314, 3nd Uit Mo. 43-TF,
Block - 2, Sector D, Floor, Gulberg Empire, Dean's Trade Centar
Shah filani Road, Township Gulkberg Greans, Sadar Cantt,
Lehore, Pakistan, Istamabad, Pakistan. Peshawar, Fakistan.
Tel: #92 (42) 3515 a015-16 | % Tel:+82 [51) SS15060 & Tel: 482 312 0849989
& www.aspak.com.pk = Info@espak.com.pk




ENVIRONMENTAL SERVICES PAKISTAN

PAK EPA & PLNJAR EPD CERTIFIED

Report Referance ESPAK/00043P/25/N/00761/00087
Client Name National Engineering Services Pakistan (Pvt) Limited
Address MESPAK House, 1-C, Block-N, Model Town Extension,
Project Name: Construction of Bridge-3 RUDA
Monitoring Location Babakwal Govt Boys High School, Lahore
GPS Coordinates 31.70520°N, 74.34399°E
Manitoring Date 15/01,/2025 to 16/01/2025
Date & Endin .
Day/Night iaase g Moise
dB (A) Leg
15-01-25 21:00 BB.1
15-01-25 22:00 E3.1
16-01-25 700 B3.3
16-01-25 8:.00 52.1
16-01-25 S:00 63.2
16-01-25 10:00 51.8
16-01-25 11:00 B2.3
16-01-25 1200 52.4
Day Time 16-01-25 13:00 614
16-01-25 14:00 23.1
16-01-25 15:00 G0.4
16-01-25 16:00 53.8
16-01-25 1700 £9.7
16-01-25 18:00 5d.3
16-01-25 19:00 £8.9
16-01-25 20:00 54.9
MnraEi Day time 58
16-01-25 0:00 46.1
16-01-25 1:00 578
16-01-25 2:00 45.6
Night Time 16-01-25 3:00 57.4
16-01-25 4:00 45.6
16-01-25 5:00 57.0
16-01-25 6:00 45.6
18-01-25 6:35 629
Averaﬂht time 52
Monitored By: Zain-ul-Abideen
e
& Lahore Office £ islamabad Office £ Peshawar Office
Dffice Mo. 731, Offica Mo, 314, 3rd Unit Mo, 43-TF,
Black - 2, Sector D1, Floos, Gufberg Empire, Dean’s Trade Center
Shah lilani Read, Township Gulberg Greens, Sadar Cantt,

Lahare, Pakistan. klamabad, Pakistan. Peshawar, Pakistan.
% Tel: +92 (42) 3515 4015-16 | % Tl #92(51)5915060 | % Tel:+92 312 0849999
& wwaLespak.com.pk @ info@espak.com.pk
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ENVIRONMENTAL SERVICES PAKISTAN

PAK EFA & PUNJAB EPD CERTIFIED

P
NOISE MIONITORING REPORT
s (8):3:(w)
Reference Number: EEPWMF!EIN:M}W ) Dage: 1T 2025 FT:‘:J' -
Mamp of Industry/ Client: Mational Engineering Senvces Pakistan (Fvi] Limited w* 0
Addracs: NESPAX House, 1-C, Block-N, Model Town Extension, Lahaore E 3
Validation Officer: Muhammad Nadeem, Research Officer
Ma : Hal :
RN TiAnme i - - Project Mame: Construction of Bridge-3 RUDA
Date of Zamphe Collection: 16/01,2025 5 e =
== m— Grab f Composite:  Continuous - 24 Hours
Sample Collected/Sent By: Date  Zain-ul-Abideen, Analyst (Field), ESPAK e
of Campletion of Analysis: w20z
Method/Eguipment Uoed: Saund |_=_.,r¢| fdeter
: Limnit Val
5 Mo Measuremant Poist I:F!EEI;E F;I';}lml Remrarhy
1 Bhaini Foad, Lahore % [

|GRS: 31.624285"N 74 436202"°E) - Dary time = Al &8 dBlA} Ecending Prescribed Limits

7  Boaind Road, Lehare

[GPS: 31.62A285°N ,74.435202°F) - Night time s ST | Excending Prescribed Limits

PEQLS: Purjah Environmental Cualty Standzrds for Noise in Commerical Anea, 2006 Day Ting Howrs (6:00 arm 1o 10:00 pm) Hight Teng Hours (1000 prm 1o 6200 am).

fRabe;

= The report should be reproduced a5 a whole and not in parts.

*  The responsibility of the ethical use of this report les with the dient

#  The values represent sample conditions when monitoring/testing was carried out.
»  The raport data s not intended to be used legally by the client.

it

1. Sampla Analyzed By: — areabeet JEleidh

2. Name of Chief Anakyst with Seal; Muhammad Arfan {[U-ﬂb& )

3. Signature of Inchargs of the Environmental Labarabery:
Name:  |Irran idalik
Gersal Manapsr

Dotes 270002025

-------- End of Regort
& Lahore Office A islamabad Office £ Peshawar Office
Difice Mo, 731, Office Mo, 314, 3rd Unit Mo. 43-TF,
Block - 2, Sector D1, Floor, Gulbarg Empire, Deans Trade Center
Shah lilani Road, Township Gulberp Gresns, Sadnr Cantt,
Lahore, Pakistan. Islamabad, Pakistan. Peshawar, Pakistan.
Tel: +52 (42) 3515 4015-16 | % Tel:+0z(s1)so1spe0 | % Tel: 282 317 pRavoos

& www.espak.com.pk #= Info@espak.com.pk




3 % ENVIRONMENTAL SERVICES PAKISTAN
. PAK EPA & FUNJAB EPD CERTIFIED

e

ESPAK
Report Referance ESPAK/00043P/25/N/00762/00088
Client Name Mational Engineering Services Pakistan {Pwt) Limited
Address NESPAK House, 1-C, Block-N, Modeal Town Extension,
Project Name: Construction of Bridge-3 RUDA
Monitoring Location Bhaini Road, Lahore
GPS Coordinates 31.624285°N ,74.436202°E
Menitoring Date 16/01/2025 to 17/01/2025
Date & Endin
Day/Night et g Noise
dB (A) Leg
16-01-25 21:30 BB 7
16-01-25 22:30 69.4
17-01-25 7:30 68.5
17-01-25 830 B7.3
17-01-259:30 3.3
17-01-25 10:30 Ba.9
17-01-25 11:30 BG4
17-01-25 12:30 694
o 17-01-25 13:30 68.8
17-01-25 14:30 057
17-01-25 15:30 0.7
17-01-25 16:30 68.7
17-01-25 17:30 65.1
17-01-25 18:30 T0.0
17-01-25 19:30 68.4
17-01-25 2030 B4.4
Auurage Day time 68
16-01-25 23:30 58.0
16-01-2510:30 56.3
17-01-25 1:30 277
17-01-25 2:30 55.7
il 17-01-25 3:30 56.4
17-01-25 4:30 57.0
17-01-25 5:30 e =
17-01-25 &:30 56.6
Average Might time 57
Monitored By: Zain-ul-Abideen
the,
£ Lahore Office & ilamabad Office &  Peshawar Office
Office No. 731, Office No. 314, 3rd Unit Mo, 43-TF,
Block - 2, Sector D1, Flogr, Guiberg Empire, Dean's Trade Center
Shah Jilani Road, Township Gulbarg Greens, Sadar Cantt,

Lahora, Pakistan. Islamabad, Pakistan, Peshawnr, Pakistan,
L Tek +92 (42) 3515 4015-16 | % Tei;+52(51)591s060 | % Tel:+02 312 0R49999
@& www.espak.com.pk £ info@espak.cam.pk




ENVIRONMENTAL SERVICES PAKISTAN

FAK EPA & PLINIAB EPD CERTIFIED

NOISE MONITORING REPORT

@)::6
Reference Number: ESPAK/DO043F/25/N/00763/00089 Date: 27/002025 fﬂ.

—_— '=-"'"- -
Marme of Industry/Client: hational Engineering Services Pakistan (Pvt] Umdted - =k .
Adddlpass: NESPAK House, 1-C Beock-N, Model Town Extansion, Lahora 3
Validation Officer: Muhammad Nadeem, Research Officer
Nature of Sample: i B — Project Mame: Construction of Bridge-3 RUDA
Sample Collection: 1700372025 N
R ol T = Grab f Composite: Continuous - 24 Haurs
sample Collected,/Sent By: Date  Zain-ub-Abideen, Analyst {Fizld), ESPAK -
of Completion of Analysis: 18/01/2025
Method/Equipment Used: S-_I;'md Lewal Betar
5. Ma Measurament Paine “m[ m“ ml':: Remarks
1 | Mear Sangisn Wasapur, Lahore [GPE; - : :
31.540183°N, 74, 40829°E] - Day time 65 dBlAy 68 dB{A] Exceeding Prescribed Limies
o e il 55 dB{A) 59 dB{A] Excoeding Frescribed Limits

J1.580263°M, ¥4.408257E) - Might time

PEQS: Punjab Enviranmental Cuakty $tandards for Nokss im Comearical drea, 2016 Day Time Hours (5:00 am ta 10:00 pm) Might Time Hours 110200 pre to 6200 2m)

Piobe:
=  The report should be reproduced as a whole and not In parts.

= The respensibiiity of the ethical use of this report fies with the client.

#  The values repredent sample conditions whan monitoring,testing was carried out.
s The roport data is not Intended ta be wed legally by the cliant.

Ean-ukdbideen
1. Sarnple Analyzed By Amahves [Fietd)

2. Mame of Chief Anatyst with Seal:  Muhammad Arfan (ﬂ,m-l@

3. Signatuse of Incharge of the Environmantal Laboratory:

Mmme: kmran Makk

"-EIII'I-EI'.II Hl.nl.g:r
Dage: 37052025
End &f Bepart —-———maanan

& Lahore Office & wamabad Offica £ Peshawar Office

Office Ne. 731, Office Mo. 314, 3nd Unit Ma, 43-TF,

Block - 2, Sector D], Floos, Gulberg Empire, Dean's Trade Conter

Shah flani Road, Township Gulberg Greens, Sadar Cantt,

Lahore, Pakistan. Islamabad, Pakistan. Pashawar, Pakistan,

%o Tel: +92 (42) 35158015-16 | % Tal+92(51)5915060 | % Tel:+32 312 0849993
& www.espak.com.pk # info@espak.com.pk




9 % ENVIRONMENTAL SERVICES PAKISTAN
. PAK ERPA & FUNIAE E2D CEHTIFIED

b7
ESPAK
Report Referance ESPAK/0DD43P/25/N/00763 /00089
Client Name Mational Engineering Services Pakistan (Pvt] Limited
Address MESPAK House, 1-C, Block-M, Model Town Extension,
Project Name: Construction of Bridge-3 RUDA
Mnnitnrlng Location Mear Sanglln Wasapur, Lahore
GP5 Coordinates 31.640163°N, 74.40829°E
Maonitoring Date 17/01/2025 to 18/01,/2025
Date & Ending
Day/Night Hour Noise
dB {A) Leq
18-01-25 T:35 711
18-01-25 8:35 64.6
18-01-25 9:35 71.3
13-01-25 10:35 B5.9
18-01-25 11:35 64.0
18-01-25 12:35 715
18-01-2513:35 08.6
Dav Ti 18-01-25 14:35 B63.5
el 18-01-25 15:35 714
18-01-25 16:35 679
18-01-2517:35 63.6
18-01-25 18:35 713
18-01-25 19:35 B7.1
18-01-25 20:35 B3.7
18-01-25 21:35 71.3
18-01-25 22:35 Bb.4
Average Day time 63
17-01-25 11:35 61.0
18-01-25 12:35 55.4
15-01-25 1:35 61.9
18-01-25 2:35 60,0
BUIgHE T 18-01-25 3:35 55.6
18-01-25 4:35 &1.7
18-01-25 5:35 54.7
18-01-25 6:35 56.6
Au!ra-g:e HIEht tirne 59
Monitored By: Zain-ul-Abideen
(e
£ Lahore Office & islamabad Office & pashawar Office
Office Mo. 731, Office Mo, 314, 3rd Uit Mo, 43-TF,
Block - 2, Sector D1, Floos, Gulberg Enmpire, Dean’s Trade Center
Shah lilani Road, Township Gulberg Greens, Sader Cantt,

Lahome, Pakistan, Islamabad, Pakistan. Peshawar, Pakistan,
% Talk +92 (42} 3515 4015-16 | %= Tel: 402 (51) 5915060 L Tel: 492 312 0849999

& www.espak.com.pk 2 info@espak.com.pk
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Ground Water Results




28 ENVIRONMENTAL SERVICES PAKISTAN

-

PAK EPASE PUMIAR EPD CERTIFED
¥ A
»
EHEMIC.AL AHﬁ.L‘I’EIS TEST HEFBHT {GHEUHD W.ﬂ.TEH] E
Reference Mumber: ESPAK/O0043P/ 25/ GW 00350/ 00106 Drate: 25/01/2025 =
Namg of industry [ Cligng: Mational Engingaring Sarvicas ‘Pihihn (Pt} Limitad l ] EF
Afdresy: MESPAK Housa, 1-C, Block-M, Model Town Extension, i.B-lmr'E @ i P
Walidation Cfficer: Muhlrnm'lld Mldun'l,. Rezgarch CI'FFl-:-l:r
Mature of Sample: Eurnunl:l I.Fl'a!.l:r from !ah-lh'.lll Govt El;l'ﬁ- Hl,gh E'A:I'rnul
Date Sample Received: 1?1'?{-{'???5_ Project Mame:  Construetion of Bridge-1 RUDA
Date of Sample Collection: 16/01/ 2025 Grab | Compasite: Grab
Zample Collected | Sent By Ealn—ul-.l-.bldeen P.ﬂanh.-stl:‘-neid], ESP-'-.I{
Diate of Completion of Analysis: 11.-’|J1.n’21]115 B
5. Ma Parariabers LI:!E-.I:IEI.":F Cengaribaa tinm HHH'IHLETHNHHI Rararks
1 | Total Cobfarms — HD SRIWAW A2 B —
z Fecal Codifanm Bacreria Blurst ot Da MO SRV SEE2 H Within Limigs
detectakis i any
| 100miL famdike | |
3 E. Coli st not be [L]x SN S22 H ‘Within Limits
clatactalbile i any
| MK S | | |
i Tasle Hon Qhjscticnable Adceglabie Crgarabptic Within Limits
{ Accaptanla
L Ddar Hen Objectonable  Accepiakis Orgamaleptic Withim Lienits
{ Apteplable
E pH* 6.5-B.5 TE SRV AE00H B Wiihin Limits
T Turbidity <5 NTU QB HTU SRV 1508 Witkén Limits
& Colar 215 TCW HD SRV 2120 C Within Limits
=] Tobad Dissobeed Solids [TEE* <1008 mpfL 6T mg/L SR ZRAnC Witkin Limatz
10 Total Hardness 35 CalDy* <500 rng,"l. 196 mg/L TN 23q00 Witkin Limils
11 | Residisal Chiorirs 2,2-0.5 mgrl g1 SMWW 4500-C1 B ansa
12 | Chloride [as CF)® =280 mg/lL L mesL SR AS00CT R Within Lirnits
12 I-Il.nr-:ll-ﬂl—‘l" i SmgfL 0.2 mgiL LS, EPA G214 Within Lirmil
18 Cyanica (CN) :u.n:.mg.ﬂ, ] SRAVIY 4500 LN F within Lirnits
15  Himrate {NOyT) 350 .-ng.-'l. MO SRAOWW ASDCMO,E Within Lmits
16 Hln-ilzlh-.’.'lg‘] =1 Mg 4] i-i.mﬂ-lHEI:I:I‘Hﬂ Within Lsnits
17 Fl‘!’l‘ﬂh: l::rmpumds[u Pherals) NGYS [1n] ShITAAY 5580 C —
18 Ah.umnu-n{.l.u 50.2 masl ] ShIW 2111 "Wiizhin Limits
15 | Antimony {Sh) S0U005 'l WD ShWW 3111 within Limits
20 &rzenic (As] 20,08 mpidl KD SRV 3114 8 Withén Limirs
11 Eaniem [Ba) 0.7 mg/L W 3111 Within Limits
11 SBaron[B) 0.3 ma/L ND (’d‘ﬂ ShIWW 4500-8 B Within Limiats s
& Lahore Office A islamabad Offlce 4 pashawar Offica
Office Mo, 731, Offlca No. 314, 3rd Unit Mo, 43-TF,
Block - 2, Sector D, Floar, Guiberg Emplre, Diean’s Trade Canter
Shah filani Road, Township Gulberg Greens, Sadar Canttk,
Lahore, Pakistan, Islarmabad, Pakistan. Peshawar, Pakistan,

% Teh+92 (42) 3515 2015-16 | % Tek+92(51) 5915060 | - Tel: +92 312 0B4T9GS
@ wewoespak com.pk 2 info@espak.com.pk




ENVIRONMENTAL SERVICES PAKISTAN

FAK EFY & PUMLIAB EPD CERTIFIED

CHEMICAL ANALYSIS TEST REPORT (GROUND WATER)

Beference Mumber: meﬂsﬁw;mmmm - Date: 25/01,/2025

Mame of Indusiry f Client; Mational Engineering Servicas Pak.mnw-.-t] Limited

5. Mo Parameties | ':;::':':; Concentration | Method f Pauipment Hemerks
23 | Cadmium (Cd) | cormgr | D | SAWW 3111 | within Limits
4 . el |G - £0.05 maL D SRAMAW 2111 | within Limits
15 Copper (Cul | zomen ND SMWWELEL | Wik Limits
26 Lesd Pyl | S005 melL ND SMWW 3111 | Within Limiss
27 | Manganasa (Mn} DEmg | N MWW 111 Within Limas
16| Marcury (HED ¢0.001 mgit . NE . SROWW 5112 ' Witkin Linsits
29 | ickel (Nl ' <002 me/ ' NE ' Shww 3111 Within Lz
an  Salenium (Sa] | aoimg | WD | tMwwands wrt-mn Limitz
el [somn | w0 | swwwsn e e
32 Pﬁﬂcm |:|.15 mg_,ﬂ, 1] ] Serpening Method WitRin Limis

"A-PECS: Punjab Enviranmeental Quality Standards for Orinking Water Qusalitg, 2016

SMWW!: Stardard dathods foe the Examinatian of Wister and Waste Wister, American Public Health Association, American Water Works Sasocation, Water
Enviranment federataon

USEPA: United Seates Enviranmenial Pretecsien Agancy
MGEs Mo Guideling Yalue Set
MD: Net Detectid
= Lahoratory lests brd meaiisamentd wens eariad aut 81 25 + § "C and £73 % Relative Humadity conditions unless requined atheradse,
s Uncertainty of Measurement |Uakd] data wil be provided an request, where #@ildke. The statement of conformiby, f provided in the report, s baved an the:
ciztision rube of simple acceptance ar refection with equal shered ritk due to measerement uncemainty,
Hete;
The report should be reproduced a4 & whole and nat IR pans.
The responsibility of the ethical use of this report lies with tha client.
The values represent sample conditions when menitoring/testing was carried out.
The repart data is not intended to be wsad legally by the cliant.
Onily paramatess marked with asterisk () are 150 17025:2017 acoredited.

Samahir Khalid I'.Ia,gﬂan .n.rshd Miahnoar Masir Zrves-tiz-Zahra Khizra Bano

L. SOON Anstyae.br " AnalystiChemicafl  Analyst (Chemical] Analyst (Chemnical} Angheit [Chamicall  Analyst (Microbiology]

2. Mame of Chief Anahyst with Seal:  Mubhammad Arfan l(I'” |

3, Sigmature of incharge of the Environmental Laboratory:
Mame: Imran falik

End of Report
Page 2 &f 2
& Lahore Office A Islamabad Office £ Pesthawar Office
Office Mo, 731, Office No. 314, 3rd Unit Mo. 43-TF,
Block - 2, Sectar D1, Floor, Gulberg Empina, Dean's Trade Center
Shah Jdani Road, Township Gulberg Greens, Sadar Cantt,
Lahore, Pakistan, islamabad, Pakistan. Pashawar, Pakistamn.

. Tol: +02 {42) 3515 4015-16 | % Tal:#92 (51) 5915060 | %= Tak 92312 0849998
& www.espak.com.ph 2 info@espak.com.pk




PAK EFA & PUNIAE EFD CERTIFIED

ag )/ ENVIRONMENTAL SERVICES PAKISTAN

E

SPAK

CHEMICAL ANALYSIS TEST REPORT (GROUND WﬁTEI_i_}__ @{;&'@
St =

Reference Number: EF@!{-@EHF{H_}EW{MEI{#FIHT_ i Diate: _ 2500172025 : ._;i.t.E-;‘
Name of Industry / Client: National Engineering Sarices Pakistan [Pvt] Limited ey g ’l
Address: MESPAX House, 1-C, Blodk-N, Modal Town Extension, Lahore @ b
Walidation Officer: Muhammad Madeem, Research Officer
Mature of 5ample; Grownd ‘Water from Bhaind Road, Lahare -
Date Sample Recshved: 1702028 Project Name:  Construction of Bridge-3 RUDA
Date of Sample Coflection: I_ﬁ_.l'ElEE.S il 1 G i
Sarnple Collected | Sent By: Zain-ul-Abideen, Analyst (Field), ESPAX :
Date of Completion of Anabysis:  22/01/2025
Limmit Values Mtethod /! Equipment
5. Mo Pararedrters i ) Comceniration \had P marks
i Total Codifiorms sen Detected SR 5222 B =
i Fecal Colifosmn Bacierla P usT mat b Dtac e ShTWA 3227 H Excpading Limils
dataciably in any
3 E Col st mat b HO SRAWW 5222 H within Limits
defectabia Inany
300t samply | |
4 Taiie Blan Ohjecticrahle  Unsiceptable Ougnncdeptic Eecgading Limits
| Aepepiakie
L Oder HMoa Objectionghle Accegnable Cganciegiic Within Limas
| AccEgtabhe
6 pH* 545 TE SBOWW S500HE Within Limits
7 Turbicksy =5 WTW 7.2 NTU AW 21306 Exgaading Limas
B Color 1% TEU HD SR 2930 L Whithin Lisaits
q Tohal Dsolved Solids (TDS)* <1000 mg/iL 1205 mgsfL ST 25400 Within Lamits
il Tedal Hardness as Caoo™ <500 Mgl 258 mgiL STV 23400 Within Lemits
11 Residual Chlorine LI-05 gl HD SAMAAATAE00-0 B —n
1T | Chioride {as O <250 mgiL 1EE gL DWW A500CTHR Walhin Limits
13 Flueride [F1* £1.5 mal, U5 mESL 1.5 EPA 9214 WWithim Limits
14 Cyanide (CH) =105 mg/L NO RN A500 CN" F Within Limizs
15 Mitrate (NDy") SO mEiL 0L mg/L SRAAN ASD0ND, R Withia Limag
16 Mitribe {NOLT) 3 mgfL i [a] SV 4500M0;: 8 Witkim Lim#s
17 Phengiic Campaurds |as Fhanois) NGV ND SAMWW E530C e
18 Aluminure (&0 0.2 mgiL MEF EhE 3801 Within Lirits
19 Artimamy () <0 005 mg/L [ [4] S 3171 Within Limyits
0 Arsenic {As) 005 mg/L NI ShRIWW 31148 ‘Within Umitz
21 Barium (Ba) 0.7 gL () SRAWA 3111 Within Limifts
22 . Besen i) . 0Empfl (rﬂ L1 | 'i!-!'!l'-'i'-' 4S00-B B Within Lenits Pape 1of 3
£ Lshore Office L islamsbad Offies | | & Peshawar Office
Office No, 731, Offfice No. 314, 3rd Unit Mo, 43-TF,
Block = 2, Sector v, Flaor, Gulberg Emplre, Dean's Trade Center
Shah Jilani Road, Township Gulberg Greens, Sadar Cantt,
Lahore, Pakistan. Islamabad, Pakistan, Peshawar, Pakistan.

o Tel: 402 (42) 3515 4015-16 | % Tek+oz(si)scisoso | % Tel: 62 312 0249995
& www.aspak.com.pk 2 info@espak.com.pk




B & -NVIRONMENTAL SERVICES PAKISTAN
I BAK EPA & PUNJAB EPD CERTIFIED

L =,

*
ESPAK
CHEMICAL ANALYSIS TEST REPORT (GROUND WATER)
Reference Nurmber: ESPAK/D0043PF25/GW /0035100107 Duabe: _:! 5001/2008
Marmie of industry | Cliant: Natlonal Enginearing Sarvices Pakistan [Pvt) Limited -
5. Mo Paramesers l;‘:_rm Cancentration MH&E'M” Femarks
3 .r_udm-mm [Cdy | *}EI'.I. rnm".l. - H.ﬂ- . SHRIWIA 3111 Within Umits
24 .dvmnmml;l'.rl . =008 mgfL r«n . SRTATA 2111  Within Lmits
25 . Copper |Cy) - 1amgfL ] SRR 3111 WiLhin Limits
26 | Lead (PL) | =05 mat ND Shiww 2111 iithin Limits
27 | Manganese [kin] . =05 mafl 1 HI.:I . SRV 2111 Wikhin Limits
IE  Maroury [Hg) | w00 mEfL . WO ShMOW E112 wWithin Limits
i) .Iﬁ:.hel [l | &0.02 mgiL . HO EMWOW 5111 .'I'I'i'l.r'!"l Limits
3 Selealum (S2) 1 ommgt | mb ' SANW 114 B | Within Limits
31 | TnciEng . i m[.l'L . NO . SMIWW 3111 wWEkin Limics
3%  Pestiddes ' ﬂ:.ZIE-I:ngf'L ' M ' Soreening Method Within Limita

CWHPEQS: Punjeb Envirermental Quality Standards tor Drnking Wabar Quality, 2016

SR Standsrd Metheds tor the Evammation of Water and Waste Water, &merican Pobbc Hesith Association, Amarican Water Warks Ascadation, Water
Envinaniment Fadaration

LISERA: Upised States Envieoamental Probection Agency

MEVS: Mo Guldeline Yalue Set

MNID: Mok Detected

& Laboratony 19515 and moasurements were carrled out 2k 25 & & "Cand 275 % Relatae Humadiny conditians unless reguined athereiss,

= Uncertsingy of Magsaement (Uebd] data will ba presddad on requost, where 2vailable. The statemient of cenlerrmity, # providad in the repart, & based on the
dhscizinm rule of simpie poceptEnce of rejectasn with equal shared risk due to meassement unoestainty.

The report should be reproduced as a whole and not in parts.

Tha responsibility of the ethical use of this report lies with the cllant.

The values represent sampla conditions when menitoring/testing was carried out.
The report data is net intended to be wied hegally by the cliant,

Dnly paramaters marked with asterisk [*) are 150 17025:2017 accredited,

" ¥ 8 ® n

Sarmahir Khalid Wapeen Arskad Mahnoar Masie Zirwes-tue-Zahra Ehizra Bano
. Sample Analyzed By: e b et e nill 4
1 o br: Analyst {Thamical) Analyst [Chemical| Bnahyst (Chemical) Anakyst [Chamical) Analyst [Microbialogy]

2, Mama of Chiaf Analyst with Seal:  Mubammad Srfan fﬂﬂ'lm
- =S =

3. Signature of Incharge of the Environmental Laboratory:
Mama: Inrrar Malik

o g

Date: 50177075 5
e=aee End of Report
Page 2 of 3
& Lahore Office & Islamabad Office £ peshawar Office
Office Na. 731, Office Neo. 314, 3rd Unit No. 43-TF, -
Black - 2, Sectar D1, Floor, Gulbserg Empire, Dean's Trade Centar E
Shah lilani Road, Township Gulberg Greens, Sadar Cantt, e b
Lahore, Pakistan. Islamabad, Pakistan. Peshawar, Fakistan. e
Tol: +92 (42) 3515 4015-16 | & Tek +92 (51) 5915060 | %= Tk 492 312 0849950

@ www.espalucom.pk 2 infoiEtespab.com.pk




ANNEXURE — D

Surface Water Results




ENVIRONMENTAL SERVICES PAKISTAN

FAK EPA & PUNJAE EPD CERTIFIED

CHEMICAL ANALYSIS TEST REPORT (SURFACE WATER)

Reference Number: ESPA/00043F 25/ 54 /00386, 00075 _ Date: 27/01/2025
Mame of Industry | Client: Mational Enginsering Sarvices Pakistan (P Limited
Address: NESRAK Howse, 1-C, Block:N, Model Town Extension, L.ah:;r-:
Validation Officer: Muhammad Nadeem, Research Dfficer __ a
Mature of Sample: Surface Water from Raui River at Pandia Village
D Samiple Recehvnd: W/0L2025 Project Mama:  Construction of Bridge-3 RUDA
Date of Sample Collection: 15/0L/2025 ; .
Samnple an:md | Sent By: :‘:;In.-ﬂl—-n;.h.l-ﬂi.in.. Analyst |Fiald), ESPAK oo bl o -
Dste of Complation of Analysis:  25/011/2025 - -
5. Mo Pararmeters mm Contomtration ~ Methed é"ﬂ"’“““ [—
1 .nHﬂIuE-IH'.'J' : E-1 . B3 SR AB00H" I Wiithin Limits
Z  Total Suspended Solids [T35)* 200 mgL . 13 medl . EM.I;I.I‘HM o .'n'u'ﬂhn Limits.
3 .Tﬂhlﬂimﬁ;;ﬂi Solids [TDE)* . 3500 mEgfL . 1B mEfL . ‘ii'll'-';'h\:'.iﬂﬂli Wiikin Limizs
4 Chlering [1] . LOmg/L . M . SRAWAY 4R00-CI B .Wi‘l:l'lil'l Limate
5 Chioride [as CHj* . 1000 mgsL . 1 mell . SNTWW GE00L1 B ‘Within Limils
6 Flarkde jas F1* . 10 mg/L . 2.3 meiL . LL5, EPA 5214 ."-'-"ll‘.-hlﬂ Limits
7 .E:rln'rdeﬂi-i:hl'] . LamgiiL . HD . SR 4500 - F Within Limits
8 | Amrsonio |H) . 40 mafi . ] . MO A5 00-Rlig- D Within Lemits
L] .sulﬁur (5 10 mgfL . HD . MW 4500 - 517 WWithin Limits
10 ISI.HHI:HSDJ‘I" 500 mgfL . 12 mgfl SRS 4500 S0 T Welithim Limits
11 . Chemical Cuygen Demand (C00]* . 150 gL . <3 mgil SrAwW 5220 D W'Ttkvin Limis
17 . Biochemical Oxygen Demand [BO0) . Bl m,i'_.fL . <} mgiL - SN S0 B Within Lim®s
ak 20 °C
13 Gre..ue ard il { a5 n-HEM| IDmEL . NI¥ U5.EPA 1664 & Within Limits
S | Pl oottt fhesd]. | R | w SMWW ES30 € Within Lisyits
15  Anonk -dnl:nrg;lm;l'i; ABAL] mmm. . HD - SRTWA 5540 £ Within Limits
16 Arsenie [A5] . o 1.0malL WD SRV 3114 B ‘ighin Limits
17 | Sarwum [Bal . 15 ru_r'L . -I:.Il:l . SMWN 3111 . Weilthan Limity
8 Boren(s) Eomgll | ND | SMWW4sDO.E B Withiin Limi
14 ::-Hl'ril.l'l;l L. 1 . 01 mgfL NO . ey 3111 . Wiitvin Limis
2 Chromum [Trivalent snd Hesavakant] Lo mﬁ;"t ND SR 5111 ‘Wirthin Limits
71 .cu-mnrin.j,l- Lomgi N . SMTWW 3111 Within Limiis
22 . Iran ifep . -EJ:I mgfL Ol gL . SH;H"H'.E.:.;I Within Lamits
23 | Lead (Pb) . 0.5 mg/L . Ho SR 1111 WWirhin Limits
24 | Manganese (M . 15 rn.p'l. . .HI[:I SRV 3111 Witthin Limits
25 . Ml erouny |Hg) U mg'L HD ShAVY 3112 Wiithaim Limits
26 'nﬁ;m [ 1.0 mgfl WD ( ) SR 3101 Whithdn Limits Fage L of 2
£ Lahore Office | & Islamabad Office & Peshawar Office
Orffice Mo. 731, Office No. 314, 3rd Umnit Mio. 43-TF,
Block - 2, Sectar O, Floor, Guiberg Empira, Dean's Trade Center
shah Jilani Boad, Township Gulberg Greens, Sadar Cantt,

Lahore, Pakistan. Islamabad, Paklstan, Peshawar, Pakistan.
o Tel: +52 (42) 3515 4015-16 L Tel: +92 (51) 5915060 e Tal:+92 312 0249999
& www.eipak.com.pk & info@espak.com.pk




¥ % ENVIRONMENTAL SERVICES PAKISTAN
= A PAK EPA & PUNJAB EPD CERTIFIED

ESPAK
CHEMICAL ANALYSIS TEST REPORT (SURFACE WATER)

Referance Mumber: ESPAK/00043F/25/SW/ 00286/ 00075 Dabe: 2T/0L/2025

Mame of Indwstry f Client: Mational Engingaring Services Pakistan (Pvt) Limited

5. No Parameters - mﬂ;; Concantration | Method ‘_"'BE:I""""“
17 Salenium |Sg) B 0.5 mafL : ND SMAY 3114 B Weithin Limits.
.t} .-Sill.# g . - 1.0 mgfL HDO . SN 3111 . Witk Limits
ki :ﬂanlI:l:l - Eﬂm.gj.'l . NO . SR 3100 | Within Limais
3 Total Toxc hetals . Lomgit . NI . Cabculated Value Within Lirsia
E 1 Tl.!ﬂ'l[lllr..ﬂ;..l'ﬂ' I MGvE . 19.1; L . .Thnnmrru‘r:r =
37 Pesticides | o1smgl | N Screening Method  Wthin Limits

WANLPECE: Punjab Enviranmeral Quadty Srandand; for Muricipal & Ligusd indistrial EFflugntd, 2006

SRAWW: Standand Merhods for the Examenation af Water and Wastes Waber, Ammericen Pullic Sesith Asspciatian, Amaerican Water Waorlks Aszociotion, Waler
Erviranmesn Federation

USEPA: United States Environmental Protection Apency

NEe Mot Datected

e Laborstony 2315 and seajurgmants were carrled out at 25 & § 5 snd £95 % Relaiive Humiday conditions unbess required othersize.

s Uncerbaingy of Measuremant {Ushl] dats will Be provided on requast, where avaiiable. The statesnent of earlarmity, if grovided in the repart, is based an thae
decision rufe of simple atceptances of rejection with cqual shared risk due to meajurement EhTertainy

ot

*  The report should be reproduced as a whole and not in parts,

*  The responsibility of the ethical use of this report Bes with the dient.

v The values represent sample conditions when monitoringtesting was carried out,

#« Thereport data is not intended to be used legally by the cliant,

=  Dnly parameters markad with astarisk [*) are 150 17025:2017 avcradited.
Samahir Khalid Magaen frshad Maheaor Nasir Arwa-1ur-2ahra Jumra Marzoor
1. Sample Analyzed By: —

Araiyst [Chemicall | AralystiChamical]  Analyst{Chomical)  Analst(Chemicall  Anahyst [Chamical

2. Name of Chief Analyst with Seal:  Muhammad Arfan gi ﬂf"lﬂ

2. Signature of incharge of the Emdronmental Laboratory:
Mame: mran Balik

Dme: 170172025

————eeeeeaaeaes E0d of Repart
Fage 2 af 2
& Lahore Office & lslamabad Office £ Peshawsr Office
Office Mo, 731, Office No. 314, 3rd Unit Mo. 43-TF,
Block - 2, S=ctor D1, Floor, Gulberg Empire, Dean's Trade Center
Shah Jilani Road, Township Gulberg Greens, Sadar Cantt,
Lehore, Pakistan, Biamabad, Pakistan. Peshawar, Paklstan,

. Tel: 492 (42) 3515 4015-16 | % Tek :92(s1)s915080 | ' Tek+92312 0849999
i@ wwnanespak.com.pk 2 Info@espak.com.pk




ANNEX-II
DETAILED LANDUSE MAPS
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FEBRUARY -

FIG. NO. REV.
2025 Page 1 of 12 0
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RESOURCE CONSERVATION PLAN

INTRODUCTION

The most of the resources in this world are finite and non-renewable in nature. We are
completely dependent on these resources to fulfill all our daily requirements. Therefore,
sustainable development calls for the need to conserve resources in a way that meet our needs
of present generation as well as future generation, especially the non-renewable resources.

OBJECTIVE OF THE PLAN

The Resource Conservation Plan is intended to make an effort towards achieving sustainable
development. The objective of the resource conservation plan is to:

= Minimize the use of natural resources; and

= Mitigate and prevent pollution contaminating the natural resources.

PLANNING
Careful estimations of quantities of material, fuel, water and energy required directly or indirectly
shall be done to avoid excessive or unnecessary wastage of these materials. In addition to this,
pollution prevention strategies shall also be devised to prevent contamination of resources.
= The estimations include the following:
¢ Estimation of construction material required for the project;
e Estimation of fuel consumption for construction machinery, construction vehicles and
generators;
¢ Estimations of the energy requirements during all the stages of the project; and
e Estimations of water consumption for construction activities and construction camp sites.
= Strategies shall be planned to reduce loads on the identified resources to be consumed;
= Best management practices shall be devised to control or reduce pollution resulting from the
activities during different stages of the project; and
= An inspector shall be assigned responsibility to oversee the ongoing activities to check the
compliance of the planned strategies.

EXECUTION OF THE PLAN
The planned strategies shall be implemented to conserve the natural resources including but
not limited to the following:

Material

= Material supplied shall be in conformance with the estimated quantities and excess material
shall be returned to the supplier;

= Material wastage shall be avoided by using best management practices;

= Waste produced during the project execution shall be disposed off safely to the designated
disposal sites through approved contractors; and

= Reuse of the materials shall be appreciated.

Energy

= Reduce trips and optimize routes to and from the construction site for all kinds of activities;

= Regular maintenance of equipment and vehicles to avoid leaks and sustain efficient fuel
consumption;
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Switch off idle equipment and vehicles to avoid wastage of fuel;

Minimize warm up time, unnecessary acceleration and deceleration of the construction
equipment and vehicles;

Avoid unnecessary burning of fuel for cooking in construction camps;

Avoid unnecessary use of heating and cooling systems during extreme weathers events;
Construction shall start in early hours of the day to avoid heat in summers and utilization of
day light; and

Alternate energy sources shall be considered for electricity generations during construction
and operation to conserve fossil fuel as it is non-renewable resource.

Water

Avoid using potable water for sprinkling, curing and washing of equipment and vehicles.
Surface water or treated effluent can be used instead;

Wastage of water should be controlled through providing proper valves and through
controlling pressure of the water;

Unnecessary equipment washings should be avoided;

Awareness amongst workers shall be raised to conserve water and immediately report for
any leaks detected; and

Ensure protection of canal water from contamination resulting from construction activities.

Pollution

Emissions shall be reduced and controlled as far as possible and direct discharges to air
shall be avoided by strictly adhering to the mitigation measures outlined in EIA report;

Waste water shall not be discharged directly and must be managed as per the
recommendations presented in EIA; and

Construction and demolition waste, and municipal solid waste shall not be dumped and burnt
openly, and shall be handled according to the preventative measure given in EIA study.

CHECKING AND CORRECTIVE ACTIONS

The Client shall bind the construction contractor through contract agreement to comply with the
strategies outlined in the Resource Conservation Plan. The Environmental Committee shall also
appoint an Inspector who shall monitor the daily onsite activities and shall report any issues and
concerns raised in relation to Resource Conservation Plan. The inspector shall recommend
adequate corrective actions to mitigate the issues raised.
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CONSTRUCTION WASTE MANAGEMENT PLAN

GENERAL INTRODUCTION

Construction work refers to a wide range of materials depending on their origin; they are
categorized as excavation material, demolition materials and worksite waste material.
Construction waste material of the proposed project consists mainly of concrete, bentonite,
masonry, limestone, sandstone, metal, and wood. In addition to this, significant amount of
municipal waste will also generates from the construction camps.

ORIGINS AND CAUSES OF CONSTRUCTION WASTE

Origins of Waste Causes of Waste
Contractual = Errors in contract documents; and
= Contract documents incomplete at commencement of construction.
Design = Design changes;

= Design and detailing complexity;

= Design and construction detail errors;

= Unclear and unsuitable specifications; and

= Poor coordination and communication (late information, last minute
client requirements, slow drawing revision and distribution).

Procurement = QOrdering errors (i.e. ordering items not in compliance with
specification);

= Qver allowances (i.e. difficulties to order small quantities); and

= Supplier errors.

Transportation = Damage during transportation;

= Difficulties for delivery vehicles accessing construction sites;
= |nsufficient protection during unloading; and

= |nefficient methods of unloading

On-Site Management | = Lack of on-site waste management plans;

and Planning = Improper planning for required quantities;

= Delays in passing information on types and sizes of materials and
components to be used;

= Lack of on-site material control; and

= Lack of supervision.

Material Storage = |nappropriate site storage space leading to damage or deterioration;
= Improper storing methods; and
= Materials stored far away from point of application.

Material Handling = Materials supplied in loose form;

= On-site transportation methods from storage to the point of
application; and

= |nadequate material handling.

Site Operation = Accidents due to negligence;
= Unused materials and products;
= Equipment malfunction;
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i)

Origins of Waste Causes of Waste

= Poor craftsmanship;

= Use of wrong materials resulting in their disposal,
= Time pressure; and

= Poor work ethics.

Residual = Waste from application processes (i.e. over preparation of mortar);

= Off-cuts from cutting materials to length;
= Waste from cutting uneconomical shapes; and
= Packaging.

Other = Weather

= Vandalism
= Theft

CONSTRUCTION WASTE MANAGEMENT PLAN

Waste Management Goals

The contractor established goal that this project will generate at least 50 percent less waste into
landfills and the processes shall be employed to ensure that this goal is met. These shall include
prevention of damage to materials to be incorporated into the work due to mishandling, improper
storage, contamination, inadequate protection, minimizing poor quantity estimation, and through
design.

Responsibility

a)

b)

The Contractor shall be responsible for the implementation of the administrative portions of
this program, including the notification of subcontractor management, the training of the site
supervisor and the onsite posting of this plan.

The site supervisor shall be responsible for the implementation of the onsite portions of this
program including the training of subcontractor personnel.

Waste Prevention Planning

a)

b)

d)

In addition to other requirements specified herein it is a requirement for the work of this
project that the contractor comply with the applicable city waste disposal requirements.

Of the inevitable waste that is generated, the waste materials designated in this specification
shall be salvaged for reuse and or recycling where practical and possible. Waste disposal in
landfills shall be minimized as much as possible.

Project Construction Documents: The Contractor will contractually require all subcontractors
to comply with the Construction Waste Management Plan (WMP)”. A copy of the WMP wiill
accompany all subcontractor agreements and require subcontractor participation.

The “Construction Waste Management Plan” shall be implemented and executed as follows

and as on the chart:

i) Salvageable materials will be diverted from disposal where feasible;

ii)  There will be a designated area on the construction site reserved for materials that can
be recycled;

iii) Areas shall be marked to designate what recycle materials are to be stored there; and

iv) Hazardous waste shall be managed by a licensed hazardous waste vendor.
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iv)

vi)

Communication and Education Plan

a) This Waste Management Plan will be posted onsite;

b) Each subcontractor will be made aware of the intent of this project with respect to reduction
of waste and recycling. Onsite recycling containers and/or areas will be plainly marked,;

¢) The subcontractor will be expected to make sure all their crews comply with the Waste
Management Plan;

d) All recycling containers and areas will be clearly marked;

e) Lists of acceptable and unacceptable materials will be posted at the site; and

f) All subcontractors will be informed in writing of the importance of non-contamination with
other materials or trash.

Motivation Plan

The Contractor will conduct a pre-award meeting for subcontractors. Subcontractors under
consideration will be required to attend the meeting to review project goals and requirements
with the project team. Attendance will be a prerequisite for award of subcontracts. This document
will be an attachment to every subcontract. Copies of the attachment will be posted prominently
at the job site.

Expected Project Waste, Disposal, and Handling
The following chart identifies waste materials expected on the proposed project, their expected
disposal methods and handling procedures. New items may be added as needed.
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Material

Disposal Method

Handling Procedure

Land Clearing Debris

Keep separate for reuse and or wood sale. Suitable
materials may be delivered to a composting site.
Separate topsoil and rock for future landscaping
use.

Keep separated in designated areas
onsite.

Clean Dimensional Wood and Palette

Wood

Keep separate for reuse by on-site construction or
by site employees for either heating stoves or reuse
in home projects. May be offered to public.

Keep separated in designated areas
onsite.

Painted or Treated Wood

Reuse, off site recycle, and landfill.

Keep separated in designated areas
onsite. Place in “Trash” container.

Concrete

Recycle when possible.

Keep separated in designated areas
onsite.

Concrete Masonry Units

Keep separate for re-use by on-site construction or
by site employees

Keep separated in designated areas
onsite

Metals

Recycle off site when possible. Separate copper
wire when possible.

Keep separated in designated areas
onsite. Place in “Metals” container.

Gypsum drywall (unpainted)

Recycle with supplier when possible.

Keep scraps separate for recycling —
stack on pallets in provided onsite. All
scrap drywall should be taken back by
contractor to drywall supplier

Paint Reuse onsite; donate to Habitat for Humanity | Keep separated in designated areas
Restore. onsite

Insulation Reuse and landfill. Keep separated in designated areas
onsite.

Glass Recycle locally. Keep separated in designated areas
onsite.

Plastics Plastic Bottles: recycle locally; be aware of plastics | Keep separated in designated areas

that are acceptable to recycle facility.

onsite.
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vii) Waste Disposal Company:
a) Lahore Waste Management Company
b) Local Government

viii) Recycle Hauler

a) To be determined;

b) Contact Address; and

c) Some or all recycle may be hauled by the authorized representative.
iX) Possible Recycle Locations and Acceptable Materials

a) Coordinate with companies in Lahore or which are registered with LWMC that accept
materials for recycle; and

b) Using the above as a resource, a list will be kept indicating local opportunities for recycle of
expected materials. New locations should be added as needed.
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GUIDELINE TRAFFIC MANAGEMENT PLAN

1. Need for Plan

During the construction period of the project, considerable vehicular movement carrying large
amounts of material and machinery is expected. This will definitely interrupt the local traffic and
is therefore important to manage the traffic to avoid the nuisance to local residents in terms of
noise, dust, congestion and inconvenience.

2. The plan

The objective of Traffic Management Plan (TMP) is to define the requirements that should be
implemented to mitigate any potential negative risks to the environment, workers or the
community resulting from construction traffic.

The TMP will advise and inform site Contractors and external suppliers of equipment and
materials of access and entry points along with other key information such tipping areas and
wash-out areas. It is intended to compliment and work alongside relevant EMP. The TMP will be
classed as “live” and therefore be subjected to updates as required.

The Contractor, at the time of the execution of the project, will prepare a comprehensive TMP in
coordination with local traffic police department, RUDA, emergency services and local
administrative department. RUDA and CSC will review and approve the Contractor's TMP. The
Contractor’s TMP shall include following mitigation measures during its preparation:

= Undertake a road conditions assessment prior to and following the peak construction period,
to assess any damage to road infrastructure that can be attributed to Project development.

» Repair damage as appropriate or enter into a voluntary agreement with the relevant roads
authority to reimburse the cost of any repairs required to the public road network as a result
of the Project.

= Spoil dumpsites located close to project site to minimize journey distance and limit
movements to site access roads.

= Construction of worker accommodation on site to reduce light vehicle movements relating to
travel to/ from the site.

= Provision of bus/minibus services for personnel living in nearby settlements.

= Movements of construction workers will be planned to avoid the busiest roads and times of
day when traffic is at its greatest.

= Schedule deliveries and road movements to avoid peak periods.
= Driver training for HGV drivers and refresher course every six months for project drivers.

= Speed restrictions for project traffic travelling through communities (to be agreed with
National Highway Authority and Client).

» Run a safety campaign to improve the people’s knowledge of the traffic hazard on their
roads, public information and other activities to address the issues.




* Run a pedestrian awareness programme.
* Temporary signage

The traffic management plan for the project corridor is provided below.

3. Other Recommendations

It is important to manage public access routes during construction because it can cause delay to
local traffic and create a safety hazard both on and offsite. People working and living near the
tower sites would be annoyed by the emissions, noise and visual intrusion of queuing vehicles.
Some important factors involved in access routes and site traffic are as follows:

3.1. Public Access Routes

The use of public road for site access may be restricted in terms of:

= Vehicle size, width and type of load
= Time limits

= Parking

= Pedestrian conflicts

Contractor should have consultation with the local police or local authority to address these
issues and to effectively manage them before the beginning of the construction.

3.2. Site Workers Traffic

Site personnel should not be permitted to park vehicles right on the road; this will lead to
disruption in material deliveries. Designated parking areas with appropriate parking space will
be needed for this purpose; any plain area near construction site can be used for this purpose.

3.3. Site Rules

= Access to and from the site must be only via the specified entrance.

= On leaving the site, vehicles must be directed to follow the directions given.

= Drivers must adhere to the site speed limits.

= All material deliveries to site must keep allocated time limits.

= No material or rubbish should be left in the loading-unloading area.

= Develop a map for alternate routes showing material delivery services.

= Assign designated personnel on site to receive deliveries and to direct the vehicles.

= Monitor vehicle movement to reduce the likelihood of queuing or causing congestion in and
around the area.

= Project vehicles should have a unanimous badge or logo on windscreen displaying that they
belong to the project.

4. Contractor’s Obligation
The traffic management plan of the Contractor should be safe enough and widening of any
access roads and construction of the detours (as applicable and practical) must be completed




prior to start of project construction activities so that heavy vehicular transportation for
construction activities do not hinder the normal course of traffic lanes. Contractor must ensure
that road closures are carried out by a competent person. The Contractor obligation must
include the display of traffic signs according to the need to divert the traffic volume and to guide
the road users in advance. The traffic sign, traffic light should be placed from any diverting route
or road marking.

The Contractor should consider the environmental and social impacts of the traffic during
construction. It will be sole responsibility of the Contractor to implement a plan which produces
minimum nuisance to the local people and to the environment. Safety of the people should be
given due importance. It will be under Contractor obligation to notify the traffic management plan
and its later changes to CSC, RUDA, emergency services and Traffic Police, and also publish
weekly programme in the local newspaper.




ANNEX-VI
OCCUPATIONAL HEALTH AND SAFETY PLAN



GUIDELINE OCCUPATIONAL HEALTH AND SAFETY PLAN

Occupational Health and Safety covers all personnel working under the project and will be in
line with the World Bank EHS guidelines on health and safety.

The Occupational Health and Safety program will aim to ensure that the workplace is safe
and healthy by: addressing the hazards and risks at the workplace; outlining the procedures
and responsibilities for preventing, eliminating and minimizing the effects of those hazards
and risks; identifying the emergency management plans for the workplace or workplaces;
and, specifying how consultation, training and information are to be provided to employees
at various workplaces.

Some of the risks/hazards associated with workplaces are due to working close to or at sites
associated with the various project construction activities. Other risks associated with the
project construction phase include risk of increase of vector borne and other different
diseases.

The following sections will be implemented during the construction phase to address and
ensure workers’ health and safety.

1.1 SCREENING AND REGULAR UNANNOUNCED CHECKING OF WORKERS

As per the procedure for hiring workers, all contractors and labor agencies are required to
make all prospective workers undergo medical tests to screen for diseases and sicknesses,
prior to selection and employment of any worker. The contractor is also responsible for
ensuring that no worker who has a criminal record is employed at the project site. It will be
ensured that all workers undergo medical tests to screen diseases at source and at sites in
consultation with the designated Health Officer.

In addition to this, the Project Management will also undertake sudden, unannounced
checks on workers to look for diseases such as COVID-19, HIV, STDs, and hepatitis and
take necessary steps as mandated by the Contractual agreement between the Contractor
and the Worker(s).

1.2 MINIMIZING HAZARDS AND RISKS AT THE WORKPLACE
To ensure safety at all work sites, the following will be carried out:

i. Installation of signboards and symbols in risky and hazardous areas, to inform
workers to be careful.

ii.  Construction of barricades around construction sites and deep excavated pits, to
cordon off and deter entry of unauthorized personnel and workers into these areas.

iii. Providing a safe storage site/area for large equipment such as power tools and
chains, to prevent misuse and loss.

iv.  Proper Housekeeping: Ensuring that materials are all stacked, racked, blocked,
interlocked, or otherwise secured to prevent sliding, falling, or collapse. Brick stacks
will not be more than 7 feet in height and for concrete blocks they will not be more
than 6 feet high.

v.  Removing all scrap timber, waste material and rubbish from the immediate work area
as the work progresses.

vi.  Where scaffolds are required, ensuring that each scaffold or its components shall be
capable of supporting its own weight and at least 4 times the maximum intended load
applied or transmitted to it. The platform/scaffold plank shall be at least 15 inches
wide and 1.5 inches thick. The rope should be capable of supporting at least 6 times
the maximum intended load applied or transmitted to that rope. Pole scaffolds over
60 feet in height shall be designed by a registered professional engineer and shall be




Vii.

viii.

Xi.

constructed and loaded in accordance with that design. Where scaffolds are not
provided, safety belts/safety nets shall be provided;

Ensure that all ramps or walkways are at least 6 feet wide, having slip resistance
threads and not inclined at more than a slope of 1 vertical and 3 horizontal.

Stacking away all excavated earth at least 2 feet from the pit to avoid material such
as loose rocks from falling back into the excavated area and injuring those working
inside excavated sites.

Constructing support systems, such as bracing to adjoining structures that may be
endangered by excavation works nearby.

Only a trained electrician to construct, install and repair all electrical equipment to
prevent risks of electrical shocks and electrocution.

Install fire extinguishers and/or other fire-fighting equipment at every work site to
prepare for any accidental fire hazards.

1.3 PROVISION OF PERSONAL PROTECTIVE EQUIPMENT

Risks to the health and safety of workers can be prevented by provision of Personal
Protective Equipment (PPESs) to all workers. This will be included in the construction cost for
each Contractor. Depending on the nature of work and the risks involved, contractors must
provide without any cost to the workers, the following protective equipment:

iv.

V.

Vi.

Vii.

Viii.

High visibility clothing for all personnel during road works must be mandatory.

Helmet shall be provided to all workers, or visitors visiting the site, for protection of
the head against impact or penetration of falling or flying objects.

Safety belt shall be provided to workers working at heights (more than 20 ft) such as
roofing, painting, and plastering.

Safety boots shall be provided to all workers for protection of feet from impact or
penetration of falling objects on feet.

Ear protecting devices shall be provided to all workers and will be used during the
occurrence of extensive noise.

Eye and face protection equipment shall be provided to all welders to protect against
sparks.

Respiratory protection devices shall be provided to all workers during occurrence of
fumes, dusts, or toxic gas/vapor.

Safety nets shall be provided when workplaces are more than 25 feet (7.5 m) above
the ground or other surfaces where the use of ladders, scaffolds, catch platforms,
temporary floors or safety belts is impractical.

The specific PPE requirements for each type of work are summarized below.

Table 1: PPE Requirement List

Type of Work PPE
Elevated work Safety helmet, safety belt (height greater than 20 ft), footwear for elevated
work.
Handling work safety Helmet, leather safety shoes, work gloves.
Welding and cutting work Eye protectors, shield and helmet, protective gloves.
Grinding work Dust respirator, earplugs, eye protectors.
Work involving handling of Dust respirator, gas mask, chemical-proof gloves. Chemical proof clothing,
chemical substances air-lined mask, eye protectors.
Wood working Hard hat, eye protectors, hearing protection, safety footwear, leather

gloves and dust respirator.

Blasting

Hard hat, eye and hearing protection.

Concrete and masonry work | Hard hat, eye protectors, hearing protection, safety footwear, leather

gloves and dust respirator.

Excavation, heavy Hard hat, safety boots, gloves, hearing protection.

equipment, motor graders,
and bulldozer operation

Quarries Hard hat, eye protectors, hearing protection, safety footwear, leather




Type of Work PPE

gloves and dust respirator.

1.4 PROCEDURES TO DEAL WITH EMERGENCIES SUCH AS ACCIDENTS, SUDDEN
ILLNESS AND DEATH OF WORKERS

First aid kits will be made available at all times throughout the entire construction period by
the respective contractors. This is very important, because most work sites will be at some
distance from the nearest hospital. In addition to the first aid kits, the following measures
should be in place:

i. Provision of dispensaries by the individual EPC contractor.

i. A vehicle shall be on standby from the Project Office so that emergency
transportation can be arranged to take severely injured/sick workers to the nearest
hospital for immediate medical attention.

iii. A designated Health Officer/worker for the Project will be identified as a focal person
to attend to all health and safety related issues. This employee’s contact number will
be posted at all work sites for speedy delivery of emergency services. The focal
person shall be well versed with the medical system and facilities available at the
hospital.

iv. Communication arrangements, such a provision of radios or mobile communication
for all work sites, for efficient handling of emergencies, will be made.

1.5 RECORD MAINTENANCE AND REMEDIAL ACTION

The Project Management will maintain a record of all accidents and injuries that occur at the
work site. This work will be delegated by the contractor to the site supervisor and regularly
reviewed every quarter by project management. Reports prepared by the contractor shall
include information on the place, date and time of the incident, name of persons involved,
cause of incident, witnesses present and their statements. Based on such reports, the
management can jointly identify any unsafe conditions, acts or procedures and recommend
for the contractor to undertake certain mitigative actions to change any unsafe or harmful
conditions.

1.6 COMPENSATION FOR INJURIES AND DEATH

Any casualty or injury resulting from occupational activities should be compensated as per
the local labor laws of Pakistan. Where compensation is sought by the injured party, proper
procedures for documentation of the case will be followed, including a detailed report on the
accident, written reports from witnesses, report of the examining doctor and his/her
recommendation for treatment. Each individual contractor will be responsible for ensuring
compensation for the respective workers.

1.7 AWARENESS PROGRAMS

The Project management will undertake awareness programs through posters, talks, and
meetings with the contractors to undertake the following activities:

i. Dissemination sessions will clarify the rights and responsibilities of the workers
regarding interactions with local people (including communicable disease risks, such
as HIV/AIDS, COVID-19), work site health and safety, waste management (waste
separation, recycling, and composting), and the illegality of poaching.

ii. Make workers aware of procedures to be followed in case of emergencies such as
informing the focal health person who in turn will arrange the necessary emergency
transportation or treatment.




1.8 NOMINATION OF A HEALTH AND SAFETY FOCAL PERSON

Within each site (especially if different sites are being implemented by different contractors),
a Health and Safety Focal Person will be appointed. The Terms of Reference for the focal
person will mainly be as follows:

Function as the focal person/representative for all health and safety matters at the
workplace;

Responsible for maintaining records of all accidents and all health and safety issues
at each site, the number of accidents and its cause, actions taken and remedial
measures undertaken in case of safety issues;

Be the link between the contractor and all workers and submit grievances of the
workers to the contractor and instructions/directives on proper health care and safety
from the contractors back to the workers;

Ensure that all workers are adequately informed on the requirement to use Personal
Protective Equipment and its correct use;

Also responsible for the first aid kit and making sure that the basic immediate
medicines are readily available.

1.9 SUGGESTED CONTENTS OF OCCUPATIONAL HEALTH AND SAFETY PLAN

The suggested contents of Occupational Health and Safety Plan to be developed by the
Contractor(s) are described below:

b
c
d
e

Purpose
Scope of Application
Complying Basis
Occupational Health and Safety Objectives
Organization and Responsibility
- Contractor’s Project Manager
- HSE Management Department of the Contractor(s)
- Medical Treatment Room of the Contractor(s)
- Subcontractor’s Project Manager
- Subcontractor's HSE Managers
- Occupational Health and Safety

- Community Health and Safety
Health Plan
- Labour Protection
- Sanitary Epidemic Prevention
Safety Plan
- Summary
- Quialification Review
- Safety Training
- Construction Plans and Documents
- Control Measures
- Monitoring Measures

Management of the Key Safety Accidents

Publlc Security Plan
Local Community Health and Safety




ANNEX-VII
GUIDELINES TO COMBAT WITH COVID-19



PRECAUTIONARY ACTION AGAINST THE POTENTIAL RISK OF NOVEL CORONAVIRUS
INTRODUCTION

On February 11, 2020 the World Health Organization announced an official name for the
disease that is causing the 2019 novel coronavirus outbreak, first identified in Wuhan China.
The new name of this is coronavirus disease 2019, abbreviated as COVID-19. In COVID-19,
‘CO’ stands for ‘corona,” ‘VI’ for ‘virus,” and ‘D’ for disease. Formerly, this disease was referred
to as “2019 novel coronavirus” or “2019-nCoV”.

Coronaviruses are a large family of viruses. Some cause illness in people, and others, such as
canine and feline coronaviruses, only infect animals. Rarely, animal coronaviruses that infect
animals have emerged to infect people and can spread between people. This is suspected to
have occurred for the virus that causes Coronavirus Disease 2019 (COVID-19). Middle East
Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS) are two other
examples of coronaviruses that originated from animals and then spread to people.

The risk of exposure to COVID-19 is no different for employees of Employer, Engineer,
Contractor, and suppliers than for the general population. Contractor, therefore, must consider
the physical well-being and safety of all the persons entitled to be on the Site and follow
reasonable guidelines and recommendations of Government authorities and healthcare
professionals. As experience has shown in other countries, confirmed cases of COVID-19
expand exponentially if health and safety controls are left unheeded.

Contractor should enforce all health and safety procedures at Site including sanitary protocols,
proper hygiene, social distancing, use of personal protective equipment (PPE), toolbox talks on
special COVID-19 requirements, and prompt reporting of health issues related to COVID-19.
Contractors must put safeguards in place to keep workers exposed to COVID-19 away from Site
for at least 14 days after the last potential exposure.

WHO declared the COVID-19 as a Public Health Emergency of International Concern (PHEIC)
in January 2020 and afterwards announced the COVID-19 outbreak as pandemic on 11" March
2020 due to the widespread of the disease in 114 countries at that time. WHO Director General
urged the countries to take action now to stop the disease.

The rapid spread of COVID-19 hits all the provinces of Pakistan Sindh, Balochistan, Punjab &
Khyber Pakhtunkhwa including the Gilgit Baltistan and Azad Jammu & Kashmir. The prevailing
virus creates the menacing and distressing situation when it arrived around the closed
proximities of the Project Area.

Government of Pakistan has launched the National Action Plan for COVID-19 Pakistan to
combat the challenge of prevailing virus, also available at https://www.nih.org.pk/wp-
content/uploads/2020/03/COVID-19-NAP-V2-13-March-2020.pdf. The Government of Pakistan
has launched the real-time data portal for COVID-19 http://covid.gov.pk/. These measures are
mostly relating to the containment and awareness and capacity building. Besides this COVID-19
daily situation report is also available at https://www.nih.org.pk/wp-
content/uploads/2020/04/COVID-19-Daily-Updated-SitRep-03-April-2020.pdf.

All the stakeholders are on board to jointly prevent/ limit/ control the spread of COVID-19. All of
the staff is required to take precautionary measures as well as maintain social distances. The
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use of thermal guns for checking every single person body temperature, placement of relevant
flyers and disinfection spray inside of all the containers are few of the measures to combat
COVID-19.

OBJECTIVE

Following are the objectives of this report to jointly prevent / limit/ control the spread of COVID-
19 at Site that can hamper the progress of proposed Project:

1. To enhance understanding of the evolving COVID-19;

2. To share knowledge on COVID-19 and preparedness measures being implemented at
Site;

3. To generate recommendations for adjusting COVID-19 containment and response
measures; and

4. Outline the measures taken at Site. The advised measures will help all the stakeholders
to plan their work continuity in response to the COVID-19.

Due to the evolving situation of the COVID-19, this document should be read in conjunction with
the latest relevant advisories issued by WHO (especially “Getting your workplace ready for
COVID-19, 3 March 2020”) and Government of Pakistan.

WHAT IS CORONA VIRUS (COVID-19)

The COVID-19 belongs to a family of viruses known as the Coronaviruses, which can cause
illnesses ranging from the common cold to more severe diseases, such as the Severe Acute
Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS)".

SYMPTOMS

The symptoms of the COVID-19 are similar to that of regular pneumonia. Typical symptoms
include;

Fever;

Cough;

Difficulty in breathing;
Pneumonia;

Runny nose;

Sore throat; and
Feeling of being unwell.

MODE OF SPREAD

Infected person — person transmission; Infected people can spread COVID-19 through their
respiratory secretions via droplets produced when an infected person coughs or sheezes,
similar to how influenza and other respiratory pathogens spread. The spread from person-to
person is most likely among close contacts (about 6 feet);

e Infected animals’ dead or Alive;

! Source: World Health Organization
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Air by coughing and sneezing;

Close personal contact, such as touching or shaking hands;
Touching an object or surface with a virus on it; and

Touching your mouth nose or eyes before washing your hands.

GENERAL STANDARDIZED PRECAUTIONARY MEASURES

Following measures/recommendations are suggested as a general guidance to be followed for
the protection of potential impacts of COVID-19:

Since, there is no vaccine available to protect against human Coronavirus infections. Therefore,
transmission can be prevented through following measures:

Cover your mouth while cough or sneeze;

Avoid close contact with people who are sick;

Avoid the use of hard soap;

Wash your hands often with liquid soap and water for at least 20 seconds;

All the employees should ensure sanitization of hands at appropriate time;

Avoid touching your eyes, nose, and mouth with unwashed hands;

If you are concerned about your symptoms you should see your health care provider at

site or in office;

Use of Personal Protective Equipment (PPE) according to risk (a surgical or N95 mask);

e Do not spit, wrap your oral and nasal secretion with tissue and throw it in a covered
dustbin;

e Balance your nutrition and exercise moderately;

e Sterilization / disinfection of medical devices at Site dispensaries; and

e Do not touch, buy or eat wild animals (gamey). Try to avoid visiting markets that sell

such animals.

PROJECT SITE SPECIFIC PRECAUTIONARY MEASURES

Measures for protecting staff and labour from exposure to, and infection with, the COVID-19
depend on the type of work being performed and exposure risk, including potential for
interaction with infectious people and contamination of the work environment. Regardless of
specific exposure risks, following are the main actions that have been jointly taken at Site to
combat the COVID-19:

Employer’s Side

Employer should issue the notification containing the precautionary measures in the light of
GoPb guidelines to be implemented at Site. Upon receiving the Employer notification all the
mentioned precautionary measures will be communicated to Engineer staff for compliance.
Employer technical staff is also complying with the GoPb guidelines and Contractor suggestion
to control the spread of COVID-19 at Site in the best interest of the Project and country.

Consultant’s Side

Consultant’s top management will issue the orders in the light of GoPb guidelines containing the
precautionary measures to control the spread of COVID-19 for the staff working at Site.



Consultant staff at Site will fully complying with the orders including photographic evidence.
Considering the severity of the prevailing virus Engineer devised the Standard Operating
Procedure (SOP) containing precautionary action against the potential risk of novel corona

virus.

Besides, above Consultant will ensure the following precautionary measures at Site.

Adequate signage and information at all entrances and exits showing what is Corona
Virus, how it spreads, what are the symptoms, standard precautions;

The awareness session for the Contractor staff is equally important as of Consultant
staff to combat the COVID-19 at Site. The Consultant will ensuring that Contractor is
arranging such session at Site from time to time to reduce the potential risk of COVID-
19. Further, all the newly inducted and existing staff have been given HSE training by
the Consultant & Contractor.

Contractor’s Side

Contractor will communicate various precautionary measures to Employer and Engineer
through letters to control the spread of COVID-19 at Site. Following are the major steps to be
taken by the Contractor:

Contractor will convey the instructions and requirements of its superior unit for the
prevention and control of COVID-19 epidemic at Site.

Contractor will establish a special organization for epidemic prevention and control on
the Project Site that is responsible for arranging, implementing, publicizing and
supervising the epidemic prevention and control measures.

Launch the plan for epidemic prevention and control on the project Site that includes:

o All personnel in temporary camp are required to wear masks;

o Contractor personnel incharge of Site to wear masks;

0 Arranged special personnel to measure and record the temperature of all
personnel when entering or leaving the temporary camp;

o |If any person with fever, cold and other symptoms are found, they will be
admonished to go home for isolation and asked about the development of the
disease every day; and

o Propagate and implement the epidemic prevention measures for the staffs and
labours and warn them not to go outside and home as much as possible.

All these meetings should carried out through video conference.

Contractor is not limited to the above precautionary measures but practicing and implementing
the following;

Contractor will prepare a pamphlet for the awareness of Site staff to combat the COVID-
19. It will also place/posted at strategic points at Site.

Launch awareness campaign to inform all the staff and labour about the coronavirus, to
use facemask, hand hygiene, cough etiquette, and avoidance of close contact with
animals and consumption of their raw products.

Everyday awareness speech in English and Urdu in the temporary camp.

All the employees are not allowed to go outside of the Project Area or on vacation to
their homes and on daily basis visit to sites;



Contractor will provide medical masks and antibacterial liquid hand wash to all
personnel.

Contractor will prepare the isolation facility at Site and provided three isolated rooms for
such patients inside the temporary camp. Each room have three beds, oxygen cylinder,
sanitizers, isolation kit, hand wash.

Thermal scanning will be carried out continuously in the morning for everybody at the
main gate of temporary camp.

Record will be maintained for everyone that includes the temperature value of each
person with their names, every morning and afternoon go to each department for
scanning separately and noted down their name with temperature values.

Contractor carry out disinfectant spray on daily basis morning and afternoon in each
office and rooms and all the area of the camp.

SSWMB and Consultant staff will also requested by Contractor to do not interact
physically rather through electronically by emails or video conferencing.

RECOMMENDATIONS FOR THE CONTROL OF COVID-19 AT SITE

To Avoid Transmission

For all personnel at Site, it is always a good to practice the following precautionary measures:

Workers to remain at least two meters apart from each other at all times (social
distancing) — i.e. spread out and reduce the number of people working together in one
area of the site;

Avoid eating lunch in the form of group in available mess/canteens at Site;

Close site canteens/ food preparation and eating areas (avoid gatherings) — workers to
bring their own prepared lunch to site and eat alone e.g. in their van, car, or in an open
space;

Avoid in-person meetings if possible. In the case that an in-person meeting is
unavoidable, make sure to have it in a well-ventilated area with sufficient space for
attendees to distance themselves from one another. For meetings such as toolbox talks,
consider breaking them up into smaller group meetings versus one large meeting;
Introduce enhanced cleaning procedures across the Site and touch points e.g. office
equipment, plant and machinery controls, taps/toilet/washing facilities, handrails;
Stagger start times on site to avoid congestion in entrance areas;

Reduce the number of people on site inductions at any one time and hold them outdoors
if possible;

Stop workers moving across various sites (potential for cross contamination);

No outsiders should be at the Project Site;

Contractor, Consultant and Employer personnel are advised to avoid travelling and in
case traveling is unavoidable, prior approval from the management should be essential.
In case of travelling, the above mentioned measures need to be strictly followed by the
traveller;

Prompt identification and isolation of potentially infectious individuals is a critical first
step in protecting workers and other Site staff. An isolated area should be available at
Site to immediately isolate suspected person, as it is most important to stop its spread at
Site.

Rapid Response Team should be formed and be informed immediately in case of
suspect and confirmed case of COVID-19.



Medical team at Site should separate the suspected person displaying fever, cough or
difficulty breathing from other personnel; and

If a person has had close contact with an individual that has confirmed COVID-19, that
person will not be allowed to return to the Site until he/she has been symptom free for 14
days.

Clean and fumigate all the workplaces at Site on daily basis;

Ask people to stay at home if they have fever, cough, difficulty in breathing, runny nose,
sore throat as per organizational rules;

An immediate replacement of solid soap with liquid anti-bacterial soap bottles may be
appropriate.

Provision of alcohol-based hand sanitizer need to available for all staff;

Clean the religious places carpets and rugs. Have them washed in place over the
weekend and then do regular cleaning;

Have the cleaners/ maintenance crews regularly clean surfaces that are touched
frequently by personnel with disinfectants such as in and out doors;

Fresh medical tests of staff working should be carried out at Site;

Dispose of all contaminated waste (gloves, paper, swab handles, etc.) into biohazard
waste bags for disposal;

Ensure that panic is not created. In fact the posters should start with statements such as
do not panic and fear the virus but know and prevent; and

Ensure proper ventilation system for all the personnel at Site.

Use of Personal Protective Equipment (PPES)

Necessary PPE should be available at Site all the times and are being issued to each
personnel at Site;

Practice of using masks is also being ensured by all parties at Site (a surgical or N95
masks);

Re-usable PPE should be thoroughly cleaned after use and not shared between
workers. Single use PPE should be disposed of so that it cannot be reused,;

Outside Visitors

Visitors should enter with strictly wearing visitors card;

Ensure sanitization of hands;

All parties should ensure that the sick persons should be wearing a surgical or N95
masks;

Note down the complete information of outsiders before entrance;

Proper screening should be carried out before entering the Site;

Refrain from handshakes. Rather than shaking hands, visitors may explain why
handshakes can contribute to the risk of spread;

Attempt to maintain a general six (6) feet distance between themselves. This will be
challenging to follow at all times but it is Engineer recommendation to follow;

Refrain from and/or limit touching of workplace surfaces; and

In addition to these on-site procedures, it is advised to follow their respective
organizational instructions related to Site visits.
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ARCHAEOLOGICAL ‘CHANCE FIND’ PROCEDURE

1. BACKGROUND

The purpose of this document is to address the possibility of archaeological deposits
becoming exposed during ground altering activities within the project area and to provide
protocols to follow in the case of a chance archaeological find to ensure that archaeological
sites are documented and protected as required.

The Antiquities Act, 1975, protects archaeological sites, whether on Provincial Government
owned or private land. They are non-renewable, very susceptible to disturbance and are
finite in number. Archaeological sites are an important resource that is protected for their
historical, cultural, scientific and educational value to the general public and local
communities. Impacts to archaeological sites must be avoided or managed by development
proponents. The objectives of this ‘Archaeological Chance Find Procedure’ are to promote
preservation of archaeological data while minimizing disruption of construction scheduling It
is recommended that due to the moderate to high archaeological potential of some areas
within the project area, all on site personnel and contractors be informed of the
Archaeological Chance Find Procedure and have access to a copy while on site.

2. POTENTIAL IMPACTS TO ARCHAEOLOGICAL SITES

Developments that involve excavation, movement, or disturbance of soils have the potential
to impact archaeological materials, if present. Activities such as road construction, land
clearing, and excavation are all examples of activities that may adversely affect
archaeological deposits.

3. RELEVANT LEGISLATION

It ensures the protection, preservation, development and maintenance of antiquities in the
provinces of Pakistan. The Act defines “antiquities” as ancient products of human activity,
historical sites, or sites of anthropological or cultural interest, national monuments, etc. The
Act is designed to protect these antiquities from destruction, theft, negligence, unlawful
excavation, trade, and export. The law prohibits new construction in the proximity of a
protected antiquity and empowers the relevant provincial governments to prohibit excavation
in any area that may contain articles of archaeological significance. Under the Act, the
subproject proponents are obligated to ensure that no activity is undertaken in the proximity
of a protected antiquity, report to the Department of Archaeology, any archaeological
discovery made during the course of the project.

4. REMEDIES AND PENALTIES

The Antiquities Act, 1975 provides for heritage inspection or investigation orders, temporary
protection orders, civil remedies and penalties to limit contraventions. These powers provide:

“A contravention of any provision of this Act or the rules shall, where no punishment has
been specifically provided be punishable with rigorous imprisonment for a term which may
extend to two years, or with fine up to rupees ten hundred thousand, or with both.

5. ARCHAEOLOGICAL ‘CHANCE FIND’ PROCEDURE

If you believe that you may have encountered any archaeological materials, stop work in the
area and follow the procedure below:

The following ‘chance-find’ principles will be implemented by the contractor throughout the
construction works to account for any undiscovered items identified during construction
works:

i.  Workers will be trained in the location of heritage zones within the construction area
and in the identification of potential items of heritage significance.

i. Should any potential items be located, the site supervisor will be immediately
contacted and work will be temporarily stopped in that area.




If the site supervisor determines that the item is of potential significance, an officer
from the Department of Archaeology (DoA) will be invited to inspect the site and work
will be stopped until DoA has responded to this invitation.

Work will not re-commence in this location until agreement has been reached
between DoA and NTDC as to any required mitigation measures, which may include
excavation and recovery of the item.

A precautionary approach will be adopted in the application of these procedures.

DETAILED PROCEDURAL STEPS

If the Director, department of Archaeology receives any information or otherwise has
the knowledge of the discovery or existence of an antiquity of which there is no
owner, he shall, after satisfying himself as to the correctness of the information or
knowledge, take such steps with the approval of the Government, as he may
consider necessary for the custody, preservation and protection of the antiquity.

Whoever discovers, or finds accidentally, any movable antiquity shall inform forth
with the Directorate within seven days of its being discovered or found.

If, within seven days of his being informed, the Director decides to take over the
antiquity for purposes of custody, preservation and protection, the person discovering
or finding it shall hand it over to the Director or a person authorized by him in writing.

Where the Director decides to take over an antiquity, he may pay to the person by
whom it is handed over to him such cash reward as may be decided in consultation
with the Advisory Committee.

If any person, who discovers or finds any movable antiquity contravenes the
provisions of the Act, he shall be punishable with imprisonment for a term which may
extend to five (05) years, or with fine not less than fifteen hundred thousand rupees
or with both and the Court convicting such person shall direct that the antiquity in
respect of which such contravention has taken place shall stand forfeited to
Government.

The Director or any officer authorized by him with police assistance may, after giving
reasonable notice, enter into, inspect and examine any premises, place or area
which or the sub-soil of which he may have reason to believe to be, or to contain an
antiquity and may cause any site, building, object or any antiquity or the remains of
any antiquity in such premises, place or area to be photographed, copied or
reproduced by any process suitable for the purpose.

The owner or occupier of the premises, place or area shall afford all reasonable
opportunity and assistance to the Director.

No photograph, copy of reproduction taken or made shall be sold or offered for sale
except by or with the consent of the owner of the object of which the photograph,
copy or the reproduction has been taken or made.

Where substantial damage is caused to any property as a result of the inspection, the
Director shall pay to the owner thereof reasonable compensation for the damage in
consultation with the Advisory Committee.

If the Director after conducting an inquiry, has reasonable grounds to believe that any
land contains any antiquity, he may approach the Government to direct the Revenue
Department to acquire such land or any part thereof and the Revenue Department
shall thereupon acquire such land or part under the Land Acquisition Act, 1894 (I of
1894), as for a public purpose.
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GUIDELINE EMERGENCY PREPAREDNESS AND RESPONSE PLAN

1.1 PURPOSE

The purpose of this Emergency Response Procedure is to provide measures and guidance
for the establishment and implementation of emergency preparedness plans for the project.
The aim of the Emergency Response Procedure is to:

i. Ensure all personnel and visitors to the office/job sites are given the maximum
protection from unforeseen events.
i. Ensure all personnel are aware of the importance of this procedure to protection of

life and property.

1.2 EMERGENCY PREPARATION AND RESPONSE MEASURE SCOPE

The emergency management program is applied to all Project elements and intended for
use throughout the Project life cycle. The following are some emergencies that may require

coordinated response.

i Construction Accident

i. Road & Traffic Accident

iii. Hazardous material spills
iv.  Structure collapse or failure
v.  Trauma or serious illness

vi.  Sabotage
vii.  Fire

Viii. Environmental Pollution

ix.  Loss of person

X.  Community Accident

1.3 RESPONSIBILITIES

The detailed roles and responsibilities of certain key members of the Emergency Response
team available to assist in emergency are provided in Table 1 below.

Table 1: Emergency Response Team

Action Group

Responsibility

Emergency Coordinator

= Overall control of personnel and resources.
» The Emergency Coordinator will support and advise the Site

Safety Supervision as necessary.

= Serves as public relations spokes persons, or delegates to some

staff member the responsibility for working with news media
regarding any disaster or emergency. Also assure proper
coordination of news release with appropriate corporate staff or
other designated people.

Site Safety Supervision
(Emergency Commander)

Overall responsibility for activating emergency plan and for
terminating emergency actions.

Be alternative of emergency response chairpersons.
Disseminates warnings and information as required to ensure all
people in the immediate area have been warned and evacuated
either by alarms or by word of mouth.

Supervise the actions of the Emergency Response Team to
ensure all persons are safe from the danger.

Notify outside authorities if assistance is required.

Carries the responsibility for coordinating actions including other
organizations in accordance with the needs of the situation.




Action Group

Responsibility

Ensure maximum co-operation and assistance is provided to any
outside groups called to respond to an emergency.

Establish and appoint all emergency organization structure and
team.

Assures adequate delegation of responsibilities for all key
positions of assistants on the Project to assist with any
foreseeable emergency.

Ensure resources available to purchase needed emergency
response equipment and supplies.

Assures that all persons on the Emergency Response Team
aware and fully understand their individual responsibilities for
implementing and supporting the emergency plan.

Establish the emergency drill schedule of all identified emergency
scenarios, track the status and evaluate the emergency.

The Emergency Commander shall ensure that senior
management personnel have been reported of the emergency as
soon as practical after the event.

Security Team

Ensure that the exit route is regularly tested and maintained in
good working order.

Maintain station at the security gate or most suitable location to
secure the area during any emergency such that only authorized
personnel and equipment may enter, prevent access to the site of
unauthorized personnel.

Assist with strong/activation of services during an emergency.
Ensure vehicles and obstructions are moved to give incoming
emergency vehicles access to the scene, if ambulance or
emergency services are attending the site, ensure clear access
and personnel are located to direct any incoming emergency
service to the site of emergency.

Rescue & Medical Team

Protect the injured from further danger and weather.

Provide treatment to the victim(s) to the best of their ability by first
aid and then transfer to hospital.

Remain familiar with the rescue activities and rescue apparatus.
Assist outside medical services personnel when they arrive

General Administration
Team

Response to support any requested general facilities for assisting
Emergency Response Team in their work.

Government Relation
Team

Coordinate with local government on a matter of concerned in the
emergency response plan to liaise with local officers in their affair
for support Emergency Response Team.

Coordinate emergency plan with the government authorities, local
community.

Environment Team

In case of emergency related to the environmental pollution such as
the chemical spill, oil spill into the ambient, the environment team
will support the technical advice to control and mitigate the pollution
until return to the normal situation.

Department Heads

Call up of personnel into the safe location for protective life and
property.

Take immediate and appropriate action while Emergency
Response Team is being mobilized.

Keep in touch with the Emergency Commander

Control and supervise operators and contractors on the
implementation of this procedure, with consultation with Safety
Team as necessary.

Provide and maintain emergency equipment of their responsible
areas.




Action Group

Responsibility

Other Staff and
Employees

= All other staff and employees will remain at their workstations or
assembly point unless directed otherwise from Emergency
Response Team.

= Each supervisor will ensure that all members of his work group
are accounted for and keep in touch with each of their Department
Head.

1.4 PROCEDURE

Emergency situation and injuries to person can occur at any time or place either on Project
site or elsewhere. The most two common types of emergencies on site are fire and serious

accident.

Figure 3.1 Emergency Procedures for Fire

FIRE

RESCUE

ALARM

EVACUATE

REPORT

|*Rescue any person in immediate danger if safe to do
50

*Raise the alarm by shouting to raise attention to
others

*If confident and safe o do so, commence fighting the

| fire

*1f not practical to fight the fire, move to safe area
ensuring all other personnel are warned along the way

\» Advice the Emergency coordinator of the reasons for
the alarm and location of fire.




Figure 3.2 Emergency Procedures for Serious Accident

ACCIDENT

In the event of injuries of persons, the first person on the scene should
take the following action:

If a hazard exists consider your own safety then if possible remove the hazard
or the injured person

Assess the patient by checking for Airway, Breathing, Pulse and obvious

Report directly to First Aid or Security Centers, when raising the alarm you
must clearly give the following in formation;

- Your name and the detail of accident

- The location of the injured person(s)

- The number of persons injured

- The extent of the injuries, if known

- What known hazards are in the area
Make the injured person as comfortable as possible

Treat the obvious injuries

Reassure the injured person

3.5 COMMUNICATION WITH AUTHORITIES / PRESS AT SITE

In the event of an accident or incident, only senior staff is permitted to give factual
information to the authorities for resource of liability exposure. The press must be avoiding
politely, at all costs, with the terse comment that “the matter is under investigation and
relevant information when available will be provided by our Head Office” Do not ever give
your opinion or story.

1.5 FIRST AID PERSONS

Upon advice of medical emergency, make immediate assessment to response required and
if necessary, advise security to summon ambulance or medical assistance, the qualified first
aid attendant should also,

Provide treatment to the victim(s) to the best of his/her ability.
Ensure the safety of victims by ceasing any work activity in the area.
Protect the injured from further danger and weather.

Assist medical services personnel when they arrive.

1.6 GENERAL ADMINISTRATION TEAM

Upon advice of medical emergency, maintain contact with first aid personnel and summon
ambulance if required.




1.7 SECURITY TEAM

e If ambulance or emergency services are attending the site, ensure clear access and
personnel are located to direct vehicle closest to the scene.
e Prevent access to the site of unauthorized personnel (press, etc.).

1.8 EMERGENCY COORDINATOR

¢ The Emergency Coordinator shall assist emergency personnel at the scene as
required through allocation of company resources.

o The Emergency Coordinator shall ensure next-of-kin are properly notified as soon as
possible and give whatever company support and assistance is necessary to assist
them bundle the situation

¢ The Emergency Coordinator shall ensure that senior management personnel are
advised of the emergency as soon as practical after the event.

Make a decision 10 acooss the
Emergency Plan by Sie
Sakty Supervikicn

% <,£"o.'¥"‘m

Note: Name of contact person and call number from Owner/ Contractor to be determined.




1.9 INCIDENT AND ACCIDENT REPORT

Reporter. Sire
Company Name;
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LIMSAFE ACTH
1 I rclecpmin v Camrded i Ciperasing Wihow: Acchoity / Talmsg
) Lirgunsdme | Crowenzing w [ nae Sowad
3 Dinctiwp Tood, Exutreneny, or Sobetance L3 Mlariemp SHE Dyview Inoperatie
4 Lk Dissir o Comwimaction 4 Listng Usamle Equseiand or Equipment Unmily
§ Hisardoss Amanpesernt 5 Uosale Londing, Flacng, Modag
i Unente [Thumarmbiom & Tucirg Urdw Postiom
! remfe 'vemtilanin 7 Working on Mewing or Desperces Equement
L Lirsms's Clntheng & Detractne, Tomstng, Horss Play
4 [rtfictent Intrucsion ¥ Futhare 1o o Pemnorual Protectrs Devicns
w Lk o ywbiess of work W Lk of sty ialuction oF sapirvisas
W s St umaale et cormeted ol ded tha orasle sonden e
[ Secion G Gl e Cormoceive Auction (s on S camas chached shove, | am iking (he fellowing coermctine action)
SAFE AT LS AFE OO TN M Sepervies com't undls Hen remmeed e
Hq:ll]'-ﬂi:nm- | rmimvm E:En:l-',m
Study e b Cmme] Srw Ve, or
Emsetruics (o] -atumy-trp <cheack | Wern Frosct Marager, or
el Ui Superviaary Trasing Salwty Cioergmiiis
Endioron

Dt bwlorss anry ismmend tibe remdlal artions St have bees ke

Tl Pelew amy cormctive aad prevmbiste actone b comed be tiles b3 prevess | Lespamaliie CempleBon |
frire pe-porEmEROE (i




Section H: Witness Statement

Witness Name Interviewer Name

Section I Reviewed & Recommend by

Recommendaton:

Remarks : If Accident or Incident happened with lost time injury and affected to the publicity must further repost to Safety
Department;
: Pirst Asd Cases will not applicable to this form:
: The accident report shall submst to Safety Department within 3 days
 Attached the photograph or sketch the location of accident / incident:

1.10 SUGGESTED CONTENTS OF EPRP

The Contractor should prepare the EPRP based on the guidelines provided in the above
sections. The suggested structure of the EPRP is listed below:

Purpose
Applicable Scope
Preparation Basis
Emergency Response System
4.1 Generals
4.2 Emergency Response System
4.3 Responsibilities
Major Safety Risks
Precautionary Measures
6.1 Training and Exercise
6.2 Hazard Source Monitor
6.3 Alert Action
6.4 Management Measures
7. Control Measures
7.1 Response
7.2 Response Procedures
7.3 Emergency Response
7.4 Emergency Completion and Restoration
8 Emergency Response Report and Settlement
9 Supporting Measures
9.1 Communication
9.2 Emergency Team
9.3 Funding for Emergency
9.4 Provisions and Resources
10. Records

PN
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ANNEX-X

TREE PLANTATION PLAN

The basic purpose of afforestation/plantation of suitable species in the project area is to reduce
the risk made due to the cutting of trees for the proposed project. The risk made will be
compensated (more than 1:10) by planting 1500 saplings to enhance green cover and improve
the overall environment of the area. Afforestation will not only reduce the risk being made but will
also increase the area's carrying capacity in many positive ways.

It is pertinent to mention that approximately 130 trees may be impacted (GIS-based, needs field
verification) on site, which is recommended for compensation (1500 plants) and cutting should
be avoided up to the maximum. Plantation will be done after the construction work immediately.
Plantation of indigenous tree species is highly important to maintain biodiversity and ecological
balance. It is also important to prevent global warming, soil erosion, and pollution. Afforestation
purifies the environment and helps in reducing the carbon dioxide level. Along with the importance
of construction, the afforestation activity will further help in enhancing the socio-economic
condition of the area and project sustainability.

IMPORTANCE OF TREE PLANTATION

e Trees contribute to their environment by providing oxygen, improving air quality, climate
amelioration, conserving water, preserving soil, and supporting wildlife.

e Trees control climate by moderating the effects of the sun, rain, and wind. Leaves absorb and filter
the sun’s radiant energy, keeping things cool in summer.

e Trees also preserve warmth by providing a screen from harsh wind.

e Trees also lower the air temperature and reduce the heat intensity of the greenhouse effect by
maintaining low levels of carbon dioxide.

e Both above and below ground, trees are essential to the ecosystems in which they reside.

e Trees absorb and store rainwater which reduces runoff and sediment deposit after storms. This
helps the groundwater supply recharge, prevents the transport of chemicals into streams, and
prevents flooding.

e Trees, shrubs, and turf also filter air by removing dust and absorbing other pollutants like carbon
monoxide, sulfur dioxide, and nitrogen dioxide.

OBJECTIVES

e To Restore native species

e To improve the quality of air and reduce its pollution

e To add colour to the landscape and enhance the beauty of the environment

e To uplift the quality of our living environment through active planting, proper maintenance, and
preservation of trees together with other vegetation.

e To Protect and conserve flora and fauna of the project area.

e To attract rain which has a positive impact on the project area.

e Toreduce sedimentation by plantation in the project area which will act as a protection wall against
wind-born dust particles.



ANNEX-X

AREA ENHANCEMENT PLAN
The plants will be raised along the road. The Total number of plants to be planted is 1500 Number
for this project. The compensation cost and trees for Anu Bhatti PF is other than the given plan,

which will be provided by Punjab FD, and the cost will be provided by the RUDA for restoration.

*The Forest Department/Authority may update the standards of planting and choice of species as
per the actual requirements and site suitability.

TREES RECOMMENDED
Table-1 shows the recommended trees for afforestation for the Project.

Table-1: Recommended Trees for Plantation

Sr. No. | Local/English Name | Scientific Name
1. Neem Azadirachta indica
2. Sukh Chain Pongamia pinnata
3. Jaman Eugenia jambolina
4. Kachnar Bauhinia variegate

COST

Break-up of Expenditure per Avenue kilometer @ Rs. 1500/- per diem: Break-up of Expenditure
per Avenue kilometer or 250 plants @ Rs. 1500/- per diem:

FIRST YEAR
NS;'. Item Quantity Rate A{SELFJ{;“
1. Layout 1 Av.km | 2 MD/Av.km 3,000.00
2. Digging of Pits 2.5 ft. each 2.5x250 = 625 cft. 625 cft. 5 MD/Av.km 7,500.00
3. Cost of Plants including 250 No. Rs100/- 25,000.00
plant
4. Cost of planting of plants 250 No. Rs. 25/- 6,250.00
plant
5. Carriage of plants from private nursery to site | 250 No. Rs. 10/- 2,500.00
including loading/unloading plant
6. Cost of Manure and Bhall (silt) including carriage 1 Av. Km 20,000.00
7. H/watering 50 times 250x50 with water bowser, one | 12500 5MD/per 100,000.00
driver and one coolie no. %0
8. Weeding twice 250x2 500 no. 2 MDl/per % 15,000.00
9. Reopening of Pits twice (250x2)/cft/pit 500 cft. 2 MD/per % 15,000.00
10. Unforeseen 5750.00
Total 200,000.00

SECOND YEAR
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NS;'. Iltem Quantity Rate A(rslglér)‘t
1. Cost of Plants 20% Restocking 50 No. Rs.100/- 5,000.00
plant
2. Cost of planting 50 No. Rs. 25/- 1,250.00
plant
3. Carriage of plants 50 No. Rs. 10/- 500.00
plant
4. H/watering 50 times with water bowser, one driver | 12500 5MD/per %0 | 100,000.00
and one coolie no.
5. Reopening of Pits twice (250x2) 500 cft. 2 MDl/per % 1,5000.00
6. Weeding twice 250x2 500 no. 2 MD/per % 1,5000.00
7. Unforeseen 1,250.00
Total 1,38,000.00
THIRD YEAR
Sr. No. Iltem Quantity Rate Amount (PKR)
1. Cost of Plants 10% Restocking 25 No. | 25 No. Rs.100/- plant 2,500.00
2. Cost of planting 25 No. Rs. 25/- plant 625.00
3. Carriage of plants 25 No. Rs. 10/- plant 250.00
4, H/watering 40 times x250 no. 10,000 no. | 5MD/per %0 75,000.00
5. Reopening of Pits twice (250x2) 500 5MD/per %0 3,750.00
6. Unforeseen 2,875.00
Total 85,000.00
FOURTH YEAR
Sr. No. Item Quantity Rate Amount (PKR)
1. H/watering 30 times 7500 no. | 5MD/per %0 56,250.00
2. Pruning and cleaning of plants | 250 no. 5MD/per %0 1,875.00
3. Unforeseen 1,875.00
Total 60,000.00

*Cost for raising 1 Av. Km and Maintenance or 250 plants in single row: = PKR. 483,000/-

For 4 years cost of 1500 Plants = PKR 2,898,000 Total.

*The above calculations and standards are approximate and tentative provided based on
available data which may be updated by the implementing agency as per actual, during

implementation.
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BREAKUP OF HEALTH AND SAFETY COST
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