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EXECUTIVE SUMMARY

BACKGROUND

1. Karachi is one of the largest and most populous metropolitan cities in the world with built-
up areas comprising about 1,500 km2. Karachi Strategic Development Plan 2020 (KSDP
2020) projected that the population of Karachi will be around 27.6 million by 2020.
Karachi Transportation Improvement Project (KTIP) by Japan International Cooperation
Agency (JICA), 2030 projected that the population of Karachi is expected to be 31.6
million by 2030. This would rank Karachi as the one of the biggest cities of the world.

2. One of the major challenges of the city is that it lacks a proper public transport system.
The public transport availability in the last decade has not been able to keep pace with
increasing population growth. The share of public transport has actually fallen due to
insufficient investment in the sector. This has resulted in a shift of demand from public
transport towards other modes of transport, such as motorcycles/private vehicles and
informal Qinggi Rickshaws. Japan International Cooperation Agency (JICA) Person Trip
Study-2 005 establishes that in percentage ter ms
only 4.5% of the total vehicle fleet. Public transport in Karachi serves about 42% of the
passenger demand, and even though it does not have dedicated lanes or any other
feasible traffic management solution. Private vehicles are 36% of the total vehicular
traffic but carry only 21% of the passengers.

3. ltis assessed by previous studies that the existing public transport system cannot serve
the existing and incremental demand in an effective manner. Major problems associated
with the system are: unnecessary travel delays, severe traffic congestion, economic and
financial losses and environmental problems. Daily commuters face problems due to
poor quality of service, sub-standard vehicles and clumsy routes. In addition,
environmental degradation due to vehicular air and noise pollutions is touching alarming
levels in the city.

4. JICA carried out a detailed study for Karachi Transportation Improvement Project (KTIP)
in 2009- 2012. The study recommended a comprehensive Urban Transport Master Plan
that integrates roads and Mass Transit projects. KTIP study recommended two Mass
Rapid Transit (MRT) lines (Blue and Brown) and six Bus Rapid Transit (BRT) lines
(Green, Red, Yellow, Orange, Aqua, and Purple) besides revitalization of Karachi
Circular Railway (KCR) on modern lines. The Yellow Line BRT corridor is one of the
priority corridors identified by KTIP. The Yellow Line BRT corridor has been selected as
the pilot project in Sindh. The general alignment of the Yellow Line BRT corridor has a
generous Right of Way (ROW).

YELLOW LINE BRT CORRIDOR PROJECT

5. The project will have potential impacts on the existing public transport service providers,
including owners, drivers and conductors of different type of vehicles, such as large
buses, mini buses, and gingqi rickshaws.

ZONE OF INFLUENCE

6. The project Zone of Influence includes the following:
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1 Yellow Line BRT Main Corridor
91 Depots (2 No.s)
M Off-Corridor Routes

7. Yellow Line BRT corridor passes through Districts of Korangi (Landhi Town, Korangi
Town, and Shah Faisal Town), District South (Clifton Cantonment Board) and Karachi
East District (Jamshaid Town, Karachi Cantonment Board). The Yellow Line BRT bus
will operate from Dawood Chowrangi/Korangi 8000 Road to Shahrah-e-Quaideen upto
Numaish Chowrangi. The corridor will mostly serve the residents of Landhi Korangi and
employees working in the Landhi, Korangi and Port Qasim Industrial Areas.

8. The environmental impacts along the main alignment of BRT corridor are considered for
approximately 50 m from edge of existing road on both sides of the alignment whereas
for off-route networks 15 m from edge of the road in linear manner. The impacts for
depots are considered in 15 m from the boundary in radial manner

PROPONENT OF THE PROJECT

9. The Sindh Mass Transit Authority (SMTA) is the proponent for the Yellow Line BRT
corridor project. SMTA was established in 2016 by SMTA Act 2014. It has a province-
wide jurisdiction and is responsible for the management and implementation of the
Transport Master Plan 2030, developed with the assistance of JICA.

PROJECT INSTITUTIONAL ARRANGEMENT

10. A Project Director (PD) in the SMTA will be overall responsible for the project
management. PD will lead the Project Management Team (PMT) comprising of different
team members include (Environmental, Health Safety & Quality, and Social
Development, Gender, and Community Specialists). SMTA will be responsible for
various functions of the project regarding procurement, execution, supervision,
monitoring, and project management. The team will also ensure the protection and
promotion of environmental sustainability, health and safety standards, quality
assurance, as well as social development, gender equality, and community welfare. The
World Bank (WB) will provide technical and capacity building assistance to SMTA.
Various contractors, Private Operator and Fare Collector companies will participate in
the project implementation and operation of the Yellow Line BRT system. The
supervision consultant will be responsible to supervise the implementation of the project
and will be reporting to SMTA. Third party validation will be conducted by and
independent consultant assigned to do so by SMTA.

REQUIREMENT OF ENVIRONMENTAL ASSESSMENT
11. Yellow Line BRT project lies in Schedule-lll, Category E Transport sub category: 4 Mass

Transit Projects of Sindh Environmental Protection Agency (Environmental Assessment)
Regulations, 2021. Thus, it requires preparing Environmental Impact Assessment (EIA)

report. As per WBOs Saf digeuBRT dorriddois a categery B

project. This Environmental and Social Impact Assessment (ESIA) report has been

prepared to fulfill the requirements of
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PROJECT DEVELOPMENT OBJECTIVE

12. The project development aims to provide improved and secure mobility on selected
corridors, increased accessibility for work and housing while facilitating women ridership
in public transport. Moreover, it emphasizes climate change mitigation by transitioning
from polluting to low-carbon transportation modes and by providing resilient transport
infrastructure and increasing the capacity of authorities to deal with disaster situations.
The project will also generate economic activity in the area.

PROJECT BENEFICIARIES

13. It is estimated that about 700,000 people will benefit from this project, particularly people
living and working in Korangi Industrial Area. The project will improve the safe and
secure accessibility of women and people with limited mobility to jobs and other
economic activities. The project will also focus on climate change adaptation and
mitigation measures and other environmental Co- Benefits by shifting road users from
polluting transport modes (e.g. old, poorly maintained buses and motorcycles) to lower
carbon modes (e.g. cleaner BRT buses and non-motorized transport), and by providing
resilient transport infrastructure and increasing the capacity of authorities to deal with
disaster situations.

IMPORTANCE OF THE YELLOW LINE BRT CORRIDOR

14.The Yellow Line BRT Cor ri dor proj ect, as a fundament al

Transit Network, contemplates the operational and functional integration with other BRT
corridors as follows:

1. Common corridor (considered as the segment from Numaish to Merewether
Tower) and Karachi 6s Centr al Bus ihube s s
With Red BRT corridor at Kashmir Road intersection along Shahrah-e-Qaideen,
With Green, Orange and Blue BRT corridors at Numaish BRT hub,

With Brown (MRT) corridor at Singer Chowrangi along 8000 Road, and

With KCR at Kala Pull on Korangi Road and Landhi Railway Station nearby
Dawood Chowrangi in Landhi

ablwn

ALIGNMENT OF YELLOW LINE BRT CORRIDOR

15. The Yellow Line BRT services will operate along segregated busways running adjacent
to and on either side of the roadway median. In general, the busway will run at-grade,
though in few locations, it will be grade separated. The removal of trees and plants will
be compensated by planting trees along the corridor and other locations. The BRT lanes
will utilize the existing road as much as possible. The existing road section features
primarily three lanes of traffic in each direction with median separation and with
occasional service road provision. The ROW width of the existing road ranges from 25
meters ( ¢ o r r éasteonre@dst Future Colony) to 70-90 meters (8000 Road and certain
sections along Korangi Road). Construction of the BRT lanes and associated facilities,
including stations, pedestrian underpasses/bridges, depots and bus bays will not involve
any land acquisition. The proposed bus stations and depots will use vacant government
land.
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CONTRACTS FOR YELLOW LINE BRT CORRIDOR

16. There will be following three separate contracts for the construction and operation of the

Yellow Line BRT Corridor:

Infrastructure Development

Bus Operation Services

Fare Collection & Information
Technology (ITS) Services

Construct the Infrastructure of
the Yellow Line BRT Corridor
Project

Procure, Finance, Operate
and Maintain Bus
Operation Services of the
Yellow Line BRT Corridor
under Public Private
Partnership Mode

Revenue (Fare and Non-Fare)
Collection Services and to
Design, Build, Finance, Operate,

Maintain and Transfer ITS
Service of the Yellow Line BRT
Corridor

YELLOW LINE BRT CORRIDOR INFRASTRUCTURE DETAIL

17. The major infrastructure for the Yellow Line BRT corridor will include i) Roads (Dedicated
and mixed), ii) Underpasses, iii) Bridges, iv) Elevated U-turns v) Stations, vi) Pedestrian
Facilities (sidewalks, bridges/underpasses), and vii) Depots.

YELLOW LINE BRT FLEET

18. Electric and Diesel Hybrid Buses will be used for Yellow Line BRT project. These buses
are considered based on their fuel economy, emission reduction, safety purposes and
shortage of the Compressed Natural Gas (CNG) supply. Ordinary diesel-based bus
travels 1.8 7 2.0 km per liter diesel consumed whereas diesel hybrid covers about 3.5 km
per liter of diesel (42% less fuel consumption). The Yellow Line BRT fleet will consist of
about 268 buses. About 8% (24) of the forecasted fleet will be accounted as fleet

reserve.

19. Each bus of the Yellow Line BRT bus fleet will complete about 4 - 5 round trips daily. Bus
fare structure for the Yellow Line BRT system is proposed to be in the range of Rs. 157
55 per passenger on a distance-based scheme. The minimum fare of Rs. 15 will be for
trips of up to 2 km. The value will increase proportionally every additional 2 km travelled

by the passenger.

PROPOSED VEHICLE SCRAPPING PLAN

200Kar achi 6s

publ i c

transport

system

fleet. Related to the fleet operating along the Yellow Line BRT corridor, for the most part,
vehicles currently in operation would need to be scrapped before Yellow Line BRT
Corridor launch operations. The proposed scrapping plan is underway by the Operational
Design and Business Model (ODBM) consultant. As per the scrapping plan, the financial
compensation will be provided to the owners of the old buses based upon the type and
age of the bus to be scrapped. The Government of Sindh will pay compensation on the
basis of 100% of the current market value of the vehicle. It will be a key element of the
plan to ensure that the vehicles are scrapped as improper return of these vehicles in the
system in competition with the BRT system will reduce the demand of the new system.
Given the clear shortage in public transport supply in Karachi, an option can be proposed
to transition the vehicles of phased out routes onto external catchment areas to alleviate

undeserved communities.
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RELOCATION OF UTILITIES

21. M/s Dar-al-Handasah and M/s National Engineering Services, Pakistan Joint Venture
(JV) has been appointed to carry out the detail design and construction supervision of
the Yellow Line BRT Corridor project. Following utilities exist at the proposed Yellow Line
BRT corridor: Electrical cables/poles, Telephone cables/poles, Wastewater drains (at
median and curbside), Water distribution pipelines, Sewage Lines, Gas pipelines, and Oil
pipelines. The scope includes carrying out complete topographical, geotechnical and
utility surveys supporting the design of all road, Non-Motorized Transport (NMT) and BRT
facilities. A complete set of design drawings has been prepared within the Yellow Line
BRT corridorbés ROW including all/l existing util
departments to obtain plans and estimated budget for relocation as per design needs.

ESTIMATED WORK FORCE
22. Estimated No. of workers for the construction of Yellow Line BRT project is 500 workers.
FINANCING AND IMPLEMENTATION SCHEDULE

23. Total financing of the project is US$ 438.9 million. The contribution of World Bank and
the Government of Sindh (GoS) is US$ 382 million and US$ 19 million respectively. The
private sectorodés financi al commi t ment amount s
documents for hiring the detailed design/supervision consultant has been completed,
while the process for hiring of contractors for various packages is under preparation.

POLICY FRAMEWORK

24. This section covers the laws, policies, regulations, and strategies related to the
environmental and social aspects of the project. Furthermore, it is important to highlight
that this project aligns with the IFC Performance Standards and adheres to relevant
international treaties and conventions.

NATIONAL LAWS, POLICIES AND STRATEGIES

25. The national laws, policies and strategies relevant for the environmental safeguard of the
project activities include: National Climate Change Policy, 2021, Framework for
Implementation of Climate Change Policy 2014-2030, Pakistan 1* Sindh Labour Policy,
2018, National Gender Policy Framework, 2022, National Action Plan for Covid-19
Pakistan, Sindh Strategy for Sustainable Development, 2007, Sindh Drinking Water
Policy, 2017, Sindh water policy 2023 and Labor Laws as part of Constitution of Pakistan
1973.

PROVINCIAL LAWS, POLICIES AND STRATEGIES

26. The provincial laws, policies and strategies relevant for the environmental safeguard of the
project activities include: Sindh Environmental Protection Act, 2014, Sindh
Environmental Protection Agency (Environmental Assessment) Regulations, 2021, Sindh
Environmental Quality Standards (SEQS), 2016 and Sindh Solid Waste Management
Board (SSWMB) Act, 2014, The Sindh Local Government Act 2013, Sindh Wildlife
Protection Act 2020, The Sindh Forest Act 2012, Sindh Occupational Safety and Health
Act, 2017, Sindh Cultural Heritage (Preservation) Act, 1994, Sindh Workers
Compensation Act, 2015 and Sindh Factories Act 2015, Sindh Minimum Wages Act,
2015.
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WORLD BANK SAFEGUARD POLICIES

27.

The proposed project triggers the World Bank safeguard policy of Environmental
Assessment Operational Policy (OP) 4.01 Environmental Assessment, OP 4.04 Natural
Habitats, OP 4.12 Involuntary Resettlement and Public Disclosure of Information, Bank
Procedure (BP) 17.50.

DESCRIPTION OF THE ENVIRONMENTAL BASELINE

28.

29.

30.

31.

32.

33.

The greatest height of the region is 76 m that gradually decreases to 1.5 m above mean
sea level along the coastline. The topography of the project area ranges from 8-11 m.

The project area mainly consists of alluvial deposits up to the depth of 20.0 to 25.0
meters from Dawood Chowrangi to Malir River towards west. Bed rock present at the
project location is of Gaj Formation of Lower Age Miocene. Gaj formation consists of
shale with subordinate sandstone and limestone.

Malir River is the surface water body in project area. Currently, untreated sewerage is
being drained into the Malir River bed. Solid waste, plastic bags and other trash is also
being dumped into the river bed. During continuous and heavy rainfall in the catchment
areas causes high flood levels in Malir River.

Groundwater table was encountered at a depth range of 0.76 to 0.91 meters below the
existing ground level in four (04) out of total twenty-seven (27) boreholes drilled during
the time of this investigation.

According to Building code of Pakistan, 2007 prepared by NESPAK, the project area falls
in Seismic Zone 2B of Pakistan (moderate damage), and peak ground acceleration
(PGA) from 0.16 to 0.24 g.

Landuse of the area is commercial, industrial, and residential the Malir River also passes
through the alignment. Types of landuse in the project area are open area, built-up area,
crossing bridge, footpath, graveyard, railway, river, road/track, road divider,
stream/nullah and water pond.

BIOLOGICAL ENVIRONMENT

34.

35.

36.

37.

The project site is located in landscape with poor eco system. The urban ill planned
growth has deprived healthy environment and reveals absence of food chain required for
existence and survival of terrestrial fauna.

Trees cutting / deforestation causes increase in carbon dioxide in the atmosphere that
harms the environment and living creatures like human beings, birds and animals, etc.

No major habitats of large and small animals, birds or reptiles within or near the Project
site, except few species of birds and small mammals. i.e. Corvus splendens, Passer
domesticus, Acridotheros tristis, and Pycnonotus barbatus.

The proposed project area doses not support any fish species or aquatic biota. No
Protect area was reported in proposed project ROW/Zol. No Endangered species of flora
and fauna were reported
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SOCIO-ECONOMIC ENVIRONMENT

38. The socioeconomic baseline was developed by covering the entire proposed project
area i.e. Dawood Chorangi to Numaish and its adjacent communities that will be
potentially benefitted by the Yellow Line BRT Corridor Project. Moreover, the project
affected persons were also interviewed to determine the socioeconomic baseline. The
socioeconomic aspect has been studied with respect to human and economic
development and quality of life values of the population in the Project Area. This section
deals with the social conditions of the Project Area. Baseline information was gathered
from literature, study reports, census reports of 2017 and through field surveys

comprising interviews and meetings by the Cons
39. Karachi is the largest and most populous city in Pakistan and the 7" largest metropolitan

city in the world. According to final results of the 2017 population census the population

of Karachi was estimated at 16.02 million, with a growing rate of 2.59 percent per year.

Approximately 34 % of Si ndhds tot al popul ation Iives in

position in the list of most populous cities of Pakistan.

40. Geographically, Karachi forms an important economic corridor of manufacturing and
trade employment with the world and rest of the adjacent cities. In 2019, World Bank
reported Pakistanb6s Gross Domestic Production
Kar achi contributes 25% of Pakistandés tot al GLC
tax revenue. Karachi has two ports namely Karachi Port and Mohammed Bin Qasim
Port. Karachi houses the largest number of industries (textile, garments, leather, leather
garments, pharmaceutical, food, chemicals, printing packaging, auto manufacturing,
steel etc.). There are also small-scale markets and malls all over Karachi City.

Summary of Anticipated Environmental Impacts and Mitigation Measures
Potential Environmental

Impacts

Mitigation Measure

Pre- Construction Phase

Infrastructure Design (Water
Supply, Storm water and
Wastewater Treatment):

Ineffective operation of Water

Supply, Storm water and
Wastewater Treatment may
have adverse impacts like
unhygienic  conditions, foul

odour, pooling of water, or
breeding ground for disease
vector.

Continuous supply of water and water conservation
strategies shall be incorporated in design.

Wastewater shall not be discharged without prior
treatment. Wastewater treatment faciliies shall be
incorporated in design.

Ensure that the existing drainage system is clean and free
from debris and can withstand the storm water generated
during rainfall and relocation/ new drains shall be
designed considering rainfall intensity, land use pattern,
topography of the project and catchment of the adjacent
area, and type of structures within the project area.

For storm water drainage at Bus Depots, the surface of
depots has been graded/ sloped in such a manner that
water will eventually flow on pavement surface towards
the nearby existing drains. However, if there is a need to
provide any drain considering the layout, sheet flow on
pavements or any other factors, then it must be addressed
during the detail design phase.

Based on the catchment/contributing area of underpasses,
sumps along with pumping arrangement including all
necessary appurtenances have been provided in design to
dispose the collected water in to the nearby existing drain.
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Impacts

Mitigation Measure

Seismic Hazard:

A low to moderate intensity
earthquake impacting the
project site can adversely
impact the development.

The proposed project and the associated structures should
be designed and constructed as per Seismic Building Code
of Pakistan 2007 (SBC-07) to comply with minimum
requirements for seismic safety of structures.

Public utilities:

Various utilities such as
Streetlights, roadside drains,
signaling cables, water,
sewerage and drainage
pipelines, electric lines, Gas
pipelines, Telephone lines,
Mobile, telephone exchanges
and fixed lines network,
PARCO Line, NRL line, PRL
Line are situated within the Zol
of the proposed project.

91 The provision of relocation/rehabilitation in the design and
project budget for the relocation of the existing public
utilities wherever required is being finalized in consultation
with the concerned department;

9 During the pre-construction phase, close coordination
between contractor, consultant and stakeholders of all
utilities is necessary to avoid any mishaps at project site.
In particular, wherever the PARCO, PRL, NRL, SSGC, KE
and KW&SC lines are lying, high level precautions shall be
taken in liaison with these departments to avoid any
possible damage which may impact the delivery of the
project;

1 Utilities shall be relocated and rehabilitated well ahead of
start of construction works to avoid any inconvenience to
the public;

9 If utilities are accidentally damaged during construction, it
shall be reported to the SMTA and utility authority, and
repairs wil/ be arranged
expense;

1 The Project Team will conduct an extensive public
information campaign and inform the public about any
disruptions in advance, and their relocation/repair will be
ensured in shortest possible time; and

1 Timely public notification of unexpected disruption of
services

Impacts on Land Use and

Vegetation:
Verity of trees may be
disturbed due to propped

project activities.

1 Green areasl/trees should be avoided during design and
alternate route, best possible must be considered. The
urban trees i mportance i s
should be kept undisturbed and its development is
important instead of cutting and damages.

9 Only barren lands or lands with minimum vegetation shall
be selected for the above-mentioned purposes.

1 Incorporate technical design measures to minimize
removal of trees and loss other green areas. Road
alignment shall be designed or changes made as far as
possible in a way to keep the tree loss to its minimum
level.

Land Acquisition and
Resettlement:

The proposed BRT system wiill
be developed within the exiting
ROW.

There are various categories
of commercial activities along
the proposed Yellow Line BRT
Corridor within the ROW and
off-Corridor. The owners of the
commercial  structures  will
have a temporary impact on
sources of livelihood until the

1 As per available information of design, there will be no
land acquisition in the proposed project.

1 In order to compensate the impacts on the livelihood of the
PAPs, the CLRP document is being updated on the basis
of social impact assessment;

I Compensation of the structures will be evaluated and
provided as per market rates;

9 Affected Persons (APs) will be compensated on full
replacement cost of each category to construct a new
structure of the same type;

1 Compensation of livelihood disturbance will be provided
for the period of restoration of commercial activities;

9 The effort will be made through changes in design to avoid
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Mitigation Measure

re-establishment of their
business in a new location.

1T Proper

the sensitive and religious structures and to minimize the
issues at possible extend. If needs demolishing, a
mechanism will be developed for the restoration of these
structures during the detailed design and during
construction with the community consultation; and
consultations and ¢
resettlement process.

Temporary Land
Requirements:

The Contractors will require
temporary land for:

1 The development of
Contractor camps and
facilities ie. storage,
workshops, equipment

parking and washing areas;
Aggregate quarries; and
Access roads/tracks

haulage, transportation.

= =

for

Land fort h e C o n tfacibtiestwdl bedd#rectly rented from
the private landowners by the Contractors. Rental terms
should be negotiated to the satisfaction of the concerned
landowners and the agreement should be in local language
to make the process clear.

In addition, these project facilities should be finalized at
available minimum distance with consultation of SMTA. It will
be assured that respective site should be on a safe distance
from the existing settlements, built-up areas, and cultural
monuments (if any) as the case may be. Prior to the
commencement of the construction activities, the Contractor
should submit a construction camp
development/management plan to the Engineer-incharge and
the SEPA (if required) for its scrutiny and approval. As far as
possible, vacant available land i.e. areas not under
commercial or residential use and natural resources should
be used for setting up the contractor camps.

Impact on Community and
Religious Structures:

The community and religious
structures are very sensitive to
impact and need special care
during execution of the project
because people are of the
opinion that these structures
might not be rebuilt if once
demolished. Mosques, fall in
the required RoW of the
proposed route of Yellow Line
BRT Corridor. Shifting and
demolishing of these
structures may cause serious
social issues.

Effort will be made by making changes in design to avoid the
sensitive and religious structures and to minimize this issue
upto possible extent. If this issue is unavoidable, a
mechanism will be developed for the restoration of these
structures with the community consultation and religious
leaders.

Construction Phase

Construction campsites and
Contractor Facilities:

The construction camp
activities  will result in
consumption of water

Generation of waste and runoff
from the camp site due to
washing and maintenance of
machinery.

The | ocation of the contrac
types of facilities, storage areas, workshops, and labor
camps etc.) will be approved by SMTA. The construction
labor camps will be located away from the nearest habitation
and shall avoid unnecessary clearing of vegetation.

After the completion of construction activities at each site, all
construction camp facilities will be dismantled and removed
from the site. The site will be restored to a condition in no
way inferior to the condition prior to commencement of the

works. Various activities to be carried out for site
rehabilitation include:
Title of Document Document No. Page No.
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1 Oil and fuel contaminated soil will be removed and
transported and buried in waste disposal areas.

1 Soak pits, septic tanks will be covered and effectively
sealed off.

Debris (rejected material) will be disposed of suitably.
In cases, where the construction camps site is
located on a private land holding, the contractor
would still have to restore the campsite as per this
specification. The rehabilitation is mandatory and will
be included in the agreement with the landowner by
the contractor. Also, the contractor would have to
obtain a certificate for satisfaction from the
landowner.

=a =4

Clogging of Wastewater
Drains:

There are chances of
wastewater drains clogging
during construction activities,
particularly at 8000 Road
(Korangi Road) where
wastewater drains exist at
shoulders and chowrangis
intersecting the roads.
Clogging of drains will result in
overflowing, ponding, outbreak
of diseases, and nuisance at
the area. This situation will also
disturb the traffic of the area
and the construction activities
and cause chaos.

It will be very important for the contractor to protect the
drainage, particularly existing at the chowrangis (round-
abouts) and intersecting the roads. These drains carry the
industrial and domestic wastewater for disposal. Clogging of
these drains will result into environmental, health and traffic
problems. Prior to start construction activities close to the
drainage network, the contractors should take all
precautionary measures to first protect the drains by covering
it and avoiding throwing any construction debris in it. The
residual impact will be medium adverse.

Impact on Malir River:

The river water quality is
already compromised;
however, the construction and
demolition activities will result
in increase in sediment loading
of the River.

Protection of Malir River:

The construction and demolition activities shall be conducted
as per best management practices and protection of Malir
River water quality shall be ensured.

Excavations at construction

sites:

The project involves
considerable excavation,
especially at Murtaza

Chowrangi, Singer Chowrangi,
Sunset Boulevard and Tariq
Road. The excavation will
result in soil erosion,
generation of spoil, increase in
Particulate Matter deteriorating
air quality and resulting in
health impacts of public and
hindrance in traffic flow,
chances of the damage to

physical cultural resources
(PCRs). Soil collapse and
erosion may pose risks to

1 Regularly inspecting excavation sites to identify and
address any signs of soil instability or other hazards.

1 Monitoring weather conditions and adjusting work
practices to maintain a safe work environment.

1 Providing workers with comprehensive safety
training, including proper excavation techniques,
hazard recognition, and safe work practices

1 The excavations will be protected with necessary
barriers and signs to restrict entry of unauthorized
person and falls etc.

1 Excavated material shall be covered while storage
and transport.
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workers in and around

excavations.

Operation of batching and
asphalt plant:

Operation of batching and
asphalt plant will result in
emissions including volatile
organic compounds, carbon
monoxide particulate matter
resulting in problems like:
respiratory problems,
headaches, and other health
issues the workers working at
road construction activities and
public. Major sources of
asphalt fumes are asphalt
plant and spraying of asphalt
on the roads.

The workers will use appropriate respiratory protection
devices to avoid inhalation of the asphalt fumes and
particulate matter. The workers, handling the asphalt and
batching plant, will also use safety gloves, apron and shoes
to prevent dermal exposure to the workers. The application
temperature of the heated asphalt will be kept as low as
possible to avoid generation of fumes. The engineering
controls and good work practices will be used at all work sites
to minimize worker exposure to asphalt fumes.

Flooding at the corridor due
to heavy rainfall:

Flooding is a serious issue of
Karachi during rainy season
due to improper storm water
drainage system in the city.
Flooding can result in stopping
of the construction activities
and may pose risk to workers,
equipment and the completed
structures.

Storm Water Drainage Design:
The design of the project infrastructure will ensure adequate
surface and sub-surface drainage.

Stack Emission from
Generators and

Construction Vehicles:

The stack emission from
generators (used as standby
source of electricity) and
construction vehicles at
construction and camp sites
will result in emission of
combustion gases of concern
such as COx, NOx and SOx
which can <cont
pollution.  The  improperly
maintained generators and
vehicles can also result in air
emission of un-burnt carbon
particles, hydrocarbon etc.
which could badly affect the
ambient air quality of the city

The stack emissions from generators, if used as standby
source of power supply and vehicular/machinery movement
at the site can affect the ambient air quality at project site. It
will be the responsibility of the contractor to use well
maintained generators and vehicles/machines to keep
ambient air quality within the desired level. The contractor will
be required to provide fitness certificate/maintenance records
of the generators, vehicles and machines before deploying
them at the construction sites. Regular monitoring of
vehicular and stack emissions will be carried out at each site,
to ensure the regulatory compliance with SEQS.

Dust Emission

Construction activities
(excavation, demolition,
surface  cleaning, material
dumping and mixing),
vehicular and machineries

movement) generate dust at

Regular water sprinkling will be the responsibility of the
contractor at the dust generation points, during construction
activities. The water will be also sprinkled at vehicular and
machinery movement routes to avoid dust spreading to the
nearby community. In addition, the provision of dust masks
and ensuring their use by the workers will also be the
responsibility of the contractor under CPEMP
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construction sites. Airborne
dust presents serious risks for
human health.

Discharge of Sanitary
Wastewater from
Construction Camps:
Sanitary wastewater will be
discharged from construction
camps. If this wastewater is not
properly treated and disposed
then it can cause different kind
of environmental impacts.
These impacts can be the i)
soil contamination if
wastewater is disposed on
open land, ii) breeding of
mosquitos and flies and
outbreak of diseases for
workers and nearby
community, if ponding occurs
for extended period, iii) water
contamination if it is not
disposed properly and mixed
with the drinking water supply
lines.

Generally proper disposal of sanitary wastewater is not
practiced during construction at construction camps. It will be
the responsibility of the contractor to dispose sanitary
wastewater in a nearby drain after passing it through septic
tanks. The contractor can also plan to include temporary
septic tanks for the construction crew.

Soil Contamination at

Construction and Camp

Sites

1 Placement of containers of
fuel, oil, solvent, paint etc.
directly on unpaved floor
without any containment
and rain protection

1 Spillage of fuel, oil,
solvent, paint etc. during

pouring and  improper
handling
1 Leakages from the

containers placed directly
on unpaved floor without
any containment

1 Leakages of oil and fuel
from vehicles and
generators on unpaved
and unprotected floors

1 Maintenance of machines,
vehicles and generators

1 Placement of oily parts on
unpaved floor

1 Placement of hazardous
solid waste on unpaved
floors (empty containers of
fuel, oil, paint, oily rags,
discarded oily parts etc.)

= =

Storage of fuel, paint, and oil containers, oil filters, oily
parts and oily rags on impervious floor under shade or
storing of fuel and lubricants on a sand flooring of at least
15 cm thick, done on brick edge flooring lined with
polyethylene sheet

Placement of fuel containers under containment and
proper decantation arrangement to avoid its spillage and
leakage on floor

Presence of spill kit to remove spills from the floor
Washing the contaminated floors through dry cleaning the
spills from the floor with saw dust and rags

Fuel storage and refilling areas will be located at safe
distance from all cross-drainage structures and important
water bodies

Waste at construction site:
In case the solid waste is not

General Waste:
The construction contractors will

implement a Waste
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properly collected, stored and
disposed at appropriate place,
then it can result in i) nuisance
at the sites, ii) odor and
breeding of mosquitos and
flies and outbreak of diseases
iii) inconvenience for the
passershy.

Management Plan. At a minimum, the plan will address the
sources of waste; waste minimization, reuse, and recycling
opportunities; and waste collection, storage, and disposal
procedures. The Waste Management Plan will address waste
including general and hazardous waste. In addition, the
Waste Management Plan will address the following:

1 All food waste will be contained in covered bins and
disposed of on a frequent basis to avoid attracting
wildlife.

1 Trash bins will be accessible at all locations where
waste is generated.

1 The project area will be kept clean and free of litter
and no litter will be allowed to disperse to the
surrounding area.

1 Solid waste will be removed from the site and
transported to a municipal landfill or disposal site.

1 Waste will not be dumped or buried in unauthorized
areas or burned.

The construction contractors will ensure all workers receive
training on proper disposal of all waste prior to working on the
project site.

The residual impact will be low adverse in significance.

Hazardous waste:

During construction activities different types of hazardous
solid waste including empty containers of paint, lubricants,
grease, fuel etc. oil filters, oily rags and construction waste
are generated. The hazardous waste will be properly
collected and stored at impervious surface under shade. This
waste will be handed over to the authorized waste collectors
so that these could be disposed of properly. The Waste
Management Plan will specify the proper management
procedures for all hazardous materials and wastes that may
be encountered during construction, including handling,
labeling, transporting, and storing procedures.

In addition, the plan will address the following:

1 Non-toxic and biodegradable produces will be used
whenever possible.

1 Hazardous materials will be transported and stored in
appropriate containers with clearly visible labels.
Hazardous materials will be stored at least 30 meters
from any down gradient drainage or within secondary
containment capable of containing its entire volume.

1 Storm water flows will be directed away from
hazardous material storage areas.

1 Equipment and work areas will be regularly inspected
for signs of leaks and spills. Spill containment and
cleanup kits will be available wherever hazardous
materials are being used or stored. Any incidental
spills or leaks will be contained and cleaned up as
soon as it is safe to do so. Any contaminated soil will
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be collected and disposed of in an appropriate land
fill.

1 Equipment refueling and maintenance will be limited
to designated areas at least 30 meters from any
down gradient drainage.

1 All workers will receive training on proper handling
and storage of hazardous materials, as well as spill
response and cleanup procedures, prior to working
on the project site.

1 The debris produced during construction will
preferably be dumped at nearby depressions.
Leftover material will not be dumped into storm water
drains or watercourses to avoid clogging man-made
and natural drainage systems and cause many other
problems for the residents.

Electric Pylons:

Safety hazards for human
beings due to the location of
electric pylons at the corridor

Safety Requirements for the Electric Pylons:

Safety distances are required for electric pylons and high-
tension lines. BRT must be kept away from high tension lines
of each side at least 3 m horizontally for human safety in
case of conductor fall. The standard minimum vertical ground
clearance from the point of maximum sag is 9.5 meters. In
case of pedestrian crossing bridges, keeping a clearance of
4.5 m, an insulation barrier for 145 kV must be provided for
health and safety of humans. Therefore, the horizontal and
vertical designs have been carefully adjusted to be within the
safety offsets as suggested by the K-Electric company.

Safety Hazards for Workers
and Nearby Community:

Construction sites and
activities pose safety hazards
to the workers and nearby

community. Construction
activities  involve  heavy
machineries, sharp tools,

welding, falling of material
handling, working at height
and in narrow spaces,
handling hazardous material
etc. There are safety hazards
at workplaces if workers are
not protected properly and
appropriate safety measures
are not in place.

The construction sites are
also safety threat for the
nearby = community  and
passersby due to haphazard
placement of machineries,
sharp tools, and heavy
material, and open trenches.
Situation becomes very
dangerous during rainy season
when passage is slippery and
open trenches are filled water.

Workers from Health and Safety:

The contractor will supply all necessary safety equipment
such as safety goggles, helmets, masks, safety shoes etc., to
the workers and staff. Medical facilities will be provided to the
labor at the construction camp. Suitable transport will be
provided to take injured or ill person(s) to the nearest
approachable hospital. First Aid Box will be provided at every
construction campsite and under the charge of a responsible
person who will always be readily available during working
hours. The contractor will be responsible for providing safe
drinking water and for implementing appropriate sanitation
conditions, and for supplying hygienic food and a sewerage
system for the construction team at the site.

The risk of fires will be evaluated for each project site based
on the activities that would occur, environmental conditions,
and presence of ignitable or combustible materials in the
area. If the activities pose a risk of igniting a wildfire,
appropriate fire prevention and response equipment will be
made available at each active site such as shovels, axes, fire
extinguishers, and dedicated water tanks. All workers will be
trained on proper fire prevention and response procedures
prior to working on the site. Any smoking on site will be
restricted to barren areas away from ignitable or combustible
material. Smoking waste will be fully extinguished and
disposed of appropriately.

Community Health and safety:
The construction activities, particularly the excavation, will not
be carried out during rainy season to avoid any accident. The
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excavated areas will be properly cordoned off, and warning
and safety signs will be posted at accident prone areas to
warn the passersby the potential danger at the construction
site. The traffic will be diverted well before the construction
area as per the traffic management plan. The construction
contractors will install temporary signs and fences around alll
unsafe areas to prevent members of the public from entering
the areas. If installing fences is not feasible, the area will be
clearly identified as unsafe with signs and flagging.

Noise:

Nuisance and health impacts
on workers and nearby
community due to noise from

construction machineries,
generators, construction
activities and vehicular
movement

Noise Abatement:

1 Carry out regular inspections and maintenance of the
construction vehicles and equipment.

1 Replace worn and noise producing parts of construction
machinery in a timely manner.

1 In case of severe noise, sound barriers will be installed to
avoid the dispersion of sound waves into the nearby
community.

1 Workers will use noise protection equipment when
working in a noisy area.

1 The noise level of 85 dB (A) for 8 hour working, is
considered safe for the workers. The contractors will
ensure keeping noise levels within safe limits. In case of
higher noise levels (more than 85 dB (A), the workers will
be rotated. The workers at higher noise level areas will
not be allowed to work for more than two to three hours
and shifted to calm places for rest of the hours.

1 Vehicles and machineries will not be allowed to operate
at project site at night.

1 Noisy machines and vehicles will not be allowed to be
used at the project site (noise level should not be more
than 85 dB (A) at 7.5 m distance).

1 Frequent monitoring of vehicular, machines and ambient
noise levels at the project site will be conducted to ensure
compliance with the SEQS.

1 It will be ensuring that workers wear noise protection
gadgets at noisy areas.

1 Appropriate noise barriers and enclosures will be
installed to attenuate noise levels

Fire at Construction Camps:
There can be chances of fire
hazard at construction camps.
The flammable material placed
at campsites such as fuel,
solvent, lubricants, paints, gas
cylinders etc. There can be
sources of fire outbreak such
as cooking, smoking and
electrical short circuiting. Fire
hazard can result in the loss of
property and life.

Fire Safety:

The risk of fires will be evaluated for each project site based
on the activities that would occur, environmental conditions,
and presence of ignitable or combustible materials in the
area. If the activities pose a risk of igniting a wildfire,
appropriate fire prevention and response equipment will be
available at each active site such as shovels, axes, fire
extinguishers, and dedicated water tanks. All workers will be
trained on proper fire prevention and response procedures
prior to working on the site. Any smoking on site will be
restricted to barren areas away from ignitable or combustible
material. Smoking waste will be fully extinguished and
disposed of appropriately. Workers will be protected from
asphalt fumes during road construction by using appropriate
measures.

Traffic:
Traffic congestion at or around
construction sites due to

Traffic Management:
The traffic control plans will contain details of temporary
diversions at different locations. Temporary diversion for road
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construction activities

traffic will be constructed with the approval of the SMTA.
Following measure will be taken during construction for the
management of traffic of the specific area:

1 Traffic management plan will be prepared in consultation

with the local authorities as their support will be
essentially required before or during the construction
period.

Encroachment at the shoulders and service roads will
first be removed. The local authority will be informed well
before the construction period and require its support.

At Korangi Road, the median and the side roads are used
illegally as parking bay, rest areas and workshop area,
mainly by the transport trucks and trailers. All these
unauthorized activities will be discouraged and
disallowed well before the start of the construction. The
support of local authorities will be required for this
purpose.

At each construction site, the side roads will be
constructed first, without restricting the flow of the traffic
on the main roads.

After completing the side roads and connecting the new
sewer lines, the construction at the median will be started
with proper fencing and cordoning off the median.
Simultaneous construction work on the chowrangi
(roundabouts) or intersections and roads will be avoided
by developing a construction phasing plan. In case, if in
some cases simultaneous construction work at chowrangi
and road will be essentially required then it will only be
done at alternate chowrangi i.e. construction work at two
nearby chowrangies will not be started simultaneously. If
one chowrangi is under work, then traffic can be moved
towards other chowrangi, otherwise if all the chowrangies
are under work, then there will be no outlet available for
the traffic.

Road construction work will be executed in different
packages. Only one site, at a time will be started and
completed instead of initiating work at all the locations.
Traffic management will be easy at one site as compared
with as if the whole corridor is under construction work.
Construction staging plan will be prepared after
consulting other project proponents and local authorities
(Green Line/Red Line, KW&SC, Local Government) to
avoid any haphazard conditions for traffic flow at any
specific site.

The traffic diversion plan will be effectively disclosed and
communicated to the public. The public will be intimated
well before time through print and electronic media for
traffic routes closures and diversions.

There will be proper arrangement for traffic management
such as flagging, detouring signs, flagmen, safety signs,
road barriers, road stoppers, diversion signs, lighting,
fences etc. and,

Well organized placement and parking of construction
machines, vehicles and material to avoid traffic flow
restriction and any kind of accident at the site.
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Extreme Temperatures:
A Heat waves can cause

environmental impacts
such as soil instability and
issues with concrete curing.

A Heat waves pose
significant risks to
construction workers,
including heat-related
illnesses like heat

exhaustion and heatstroke.

A High temperatures and
physical exertion can
decrease worker
productivity and lead to
safety hazards.

A Impacts on materials and
equipment performance,
including malfunction, can
result in project delays and
increased costs.

Extreme Temperatures:
A Heat waves can cause environmental impacts such as soil

instability and issues with concrete curing.

A Heat waves pose significant risks to construction workers,
including heat-related illnesses like heat exhaustion and
heatstroke.

A High temperatures and physical exertion can decrease
worker productivity and lead to safety hazards.

A Impacts on materials and equipment performance,
including malfunction, can result in project delays and
increased costs.

Urban Flooding:
A Floodwaters can damage

construction materials,
equipment, and structures
at the site. Excessive water
can weaken foundations,
erode soil, and compromise
the integrity of buildings
under construction.

A Flood events can halt
construction activities,
leading to delays in project
timelines. Cleanup and
repair efforts may also
prolong the delay,
impacting overall project
completion dates and
potentially incurring
additional costs.

A Floodwaters pose safety
risks to construction
workers, including the risk
of drowning, slips, trips,
and falls. Debris carried by
floodwaters can also cause

injuries and create
hazardous conditions at the
site.

Urban Flooding:
A Floodwaters can damage construction materials,

equipment, and structures at the site. Excessive water can
weaken foundations, erode soil, and compromise the
integrity of buildings under construction.

A Flood events can halt construction activities, leading to
delays in project timelines. Cleanup and repair efforts may
also prolong the delay, impacting overall project
completion dates and potentially incurring additional costs.

A Floodwaters pose safety risks to construction workers,
including the risk of drowning, slips, trips, and falls. Debris
carried by floodwaters can also cause injuries and create
hazardous conditions at the site.

A Urban flooding can lead to the discharge of pollutants,
sediment, and construction materials into nearby water
bodies, causing water pollution and environmental
degradation

A Floodwaters may contain contaminants such as sewage,
chemicals, and hazardous materials, posing risks to public
health if not properly managed. Waterborne diseases and
infections can spread through contact with contaminated
floodwaters.

A Flooding can damage roads, bridges, and utility
infrastructure surrounding the construction site, affecting
access to the site and disrupting essential services such
as water supply, electricity, and transportation.
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A Urban flooding can lead to

the discharge of pollutants,
sediment, and construction
materials into nearby water
bodies, causing water
pollution and environmental
degradation

Floodwaters may contain

contaminants such as
sewage, chemicals, and
hazardous materials,

posing risks to public health
if not properly managed.
Waterborne diseases and
infections can  spread
through contact with
contaminated floodwaters.
Flooding can damage
roads, bridges, and utility
infrastructure  surrounding
the construction site,
affecting access to the site
and disrupting essential
services such as water
supply, electricity, and
transportation.

1

Impact on Plants:

The Proposed
Alignment/RoW passes
through some green areas
and approximately 10,050
trees/plants may be
uprooted / cut as per the
PHA inventory and further
assessed by NESPAK as
project design. The fairly
large number of trees in
urban area may be
impacted. It shall cause a
major negative impact on
local environment.
Establishment of
contractorséo
warehouses for storage of
equipment, material etc.
shall also involve, clearing
of vegetation from the
area, resulting in another
minor negative impact;

The indigenous trees most suited to the tract should be
re-planted;

Green areas will be compensated as per PHA, KMC
standards.

As recommended by PHA Trees will be compensated
with 1:10 and thus 100,500 trees will be planted in the
project area to recover the ecological losses and to
compensate the possible impact on approximately
10,050 trees/plants. It is strongly recommended the
trees which are possible to be uprooted and replanted
must be considered by PHA. Tree cutting may the last
option which must be compensated as per plantation
plan given in the report.

The plantation of tress will be stared immediately after
the uprooting or cutting.

Only native plants will be considered for afforestation
and replanting, exotic species must be discouraged.
Along the native trees flowering and ornamental shrubs
should be planted along the road to beautify the
landscape. Planting would however be done keeping in
view the principles of landscape designing;

Reasonable compensation should be provided to
stakeholder, including departments, land holder for the
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1 During the entire
construction period, dust
laden polluted air will form
a dust film on the leaves
thus blocking sunshine
and stomata, thereby
hindering photosynthesis
process and consequently
causing detrimental effect
on the plant health;

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

9 Birds will try to find shelter
and food somewhere else
and will tend to move
away from the project area
due to the construction
activities for fear of being
hunted/trapped;

loss of their standing trees and other green assets at

prevailing market rates to avoid financial losses;

An awareness campaign targeting the local communities

should be run to popularize the planting of trees;

The contractor 6s staff ar
directed not to damage any vegetation such as trees or

bushes. They should use the paths and tracks for

movement and should not be allowed to trespass

through green areas;

Construction vehicles, e (
should remain confined within their designated areas of
movement;

Contractor should supply gas cylinders at the camps for
cooking purposes and cutting of trees/bushes for fuel
should not be allowed,;

Camp sites and asphalt plants should be established on
waste/barren land rather than on green productive land.
However, if such type of land is not available, it should
be ensured that minimum clearing of the vegetation is
carried out and minimum damage is caused to the trees;
Construction of new tracts should be avoided and
existing tracks should be used to access the proposed
road;

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

The tree plantation program shall be implemented by the
Sindh Government PHA, in the proposed RoW with the
help of local Forest Department, or private contractor.
Trees will be planted in the available space on both
sides of the road and nearby areas.

Fauna:

T No major wildlife and
habitats were reported in
the project area, so the
impact will bare minimum.

1 The construction activates
of Project will become a
source of harassment to
the | ocal bi
on trees.

i  The activities injurious to
birds visiting surrounding
areas in search of food or
rest, causing a negative
impact.

1 Increased water pollution
from the construction

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

New and good condition machinery with minimum noise
should be used in construction;

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

Contractor should ensure that the no hunting, trapping of
animals should be carried out during construction;

Borrow pits should be fenced so that no animal can fell
into these;

The camps should be properly fenced and gated to check
the entry of wild animals in search of eatable goods.
Similarly, waste of the camps should be properly
disposed off to prevent the chances of eating by wild
animals, which may prove hazardous to them; and
Special measures should be adopted to minimize
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activates areas will add
adverse impact.

1 Shooting, hunting, trapping
or poaching of animals
and birds should totally be
banned within the Study
Area, so as to minimize
loss of fauna and overall
ecosystem.

1 Implementation of such a
policy will be the sole
responsibility of concerned
Government Departments,
supported by the
contractor.

1 Periodic release of
fingerlings of Tilapia and
other suitable fish species
in the river must be
ensured for aiding nature
enhancing, improving and
maintaining a desirable
level of aquatic life.

1 During construction stage
noise and movement of
heavy  machinery  for
project construction, shall
disturb the fauna, may
also get killed or move to
the adjoining areas. Trees
provide resting and
nesting places to the birds.
Their removal shall have a
negative effect on the

impacts on birds such as avoiding noise generating
activities during the critical period of breeding.

Nest survey should be conducted by contractor prior to
initiate the work/ removal trees, if any nest found same
may be relocated with help of wildlife expert.

No activates may be executed in breeding seasons to
avoid impacts on new born.

fauna.
Potential impacts on parking The factory owners should provide alternate vehicle
Spaces in narrower parking p|ace;
sections:

The service lanes of the
existing main corridor and off-
corridors particularly in the
industrial area and other
different locations are
presently being utilized for the
parking of the vehicles. In the
narrower part of the road
alignment from Future Colony
to Dawood Chowrangi Depot
there are shops on both sides
of the existing route. These
shops will be potentially

Rerouting of heavy trucks plying on the route towards
port locations;

Build separator between walkway and motor vehicle
lanes;

SMTA needs to develop a parking policy for the BRT
corridor to provide parking facility to the public for safe
and an organized parking of their vehicles along the BRT
corridor to avoid traffic congestion and other hazards;
and

Enforcement from the relevant authorities must be
ensured to avoid ROW to be invaded/used for illegal
parking.
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impacted due to construction
activities. Consultations with
drivers and owners of parking
vehicles were conducted to
take their opinion about
alternate  parking locations
during and after construction
of BRT. In order to avoid or to
minimize potential impacts
following mitigation measures
are suggested. Moreover,
during the social impact
assessment for CLRP, no anti
encroachment  drive  was
observed along the route of
YBRT.

Restriction of Access and
mobility:

During construction, there will
be a number of activities
which, if not mitigated, are
likely to cause disturbance to
communities in the project
area, these are:

1 Local residents and
business operators  will
face difficulties getting
access to their business
places and residences;

I This will result in causing
inconvenience  to  the
residents/pedestrians and
affect their daily activities.
It may also reduce the
frequent interaction
between families; and

1 Increased heavy traffic
(construction vehicles) on
public routes.

Maintaining  regular ~ communication  with  local
communities and other
stakeholders to minimize tensions arising from Project
activities;

Construction activities should be carried out segment
wise;

Construction related activities will be minimal and
temporary at any one location along the project corridor
and would be similar throughout the corridor;

Contractors should keep community members apprised
of construction schedules in readily accessible public
locations as well as on the SMTA website, and seek
community input when developing construction plans;

A traffic management plan will be prepared for this
purpose as part of the EMP;

The contractor must identify the impacts and address
them during the construction phase; and

Timely completion of the construction activities as per
schedule.

1 Influx of Labour

1 For the implementation of
project activities, skilled
and unskilled labor is
required by the contractor.
Mostly, skilled and
unskilled workers have
been associated with the
contractor  since  long
which they utilize, where
they are required for the
projects, and while other

Labor camp(s) should be established away from
residential population;

Preference should be given to the local people to work
with contractor, and contractor should hire maximum
labour force from the project area because this will
reduce the labour influx;

Awareness should be created among the work force to
ensure respect for local customs;

Construction work should be completed within the
stipulated time to move workers to next location;

Labor force should be shuffled with the time;

An effective GRM should be established for the project to
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workers are hired from the
different areas that belong
to different cultural
backgrounds. Social
problems and conflicts that
are associated with Labor
Influx are as follows:

Risk of social conflict:
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. Ethnic and
regional conflicts may be
aggravated if workers from
one group are moving into
the territory of the other;
Increased risk of
illegitimate behaviour and
crime: The influx of
workers and service
providers into communities
may increase the rate of
crimes and a perception of
insecurity by the local
community. Such
illegitimate behavior and
crimes can include theft,
physical assaults,
substance abuse, sexual
assault and human
trafficking;

Impacts on community
dynamics: Depending on
the number of incoming

workers and their
engagement with the host
community, the

composition of the local
community, and with it the
community dynamics, may
change significantly. Pre-
existing social conflict may
intensify as a result of
such changes;

resolve all issues related to the community. Thus,
progress regarding resolving the issues should be
monitored closely;

Create awareness among workers on proper sanitation
and hygiene practices to endorse proper health and
maintain good housekeeping practices at all project sites;
Provide adequate personal hygiene facilities in good
condition with adequate supply of clean water;

Plan to treat the affected workers on time to control the
movement of vector borne diseases;

Sensitize workers and surrounding communities on
awareness and prevention of COVID-19, HIV/AIDS and
sexually transmitted infections (STI) through training,
awareness campaigns and workshops during community
meetings;

Provide proper and free COVIID-19, HIV/AIDS and STI
health screening and counseling for site workers and
community members;

Develop and enforce a strict code of conduct for workers
to regulate behavior in the local communities;

Taking all sensible precautions to avert illicit, vicious
conduct by or amongst the
preserve unity and harmony, and protection of people
and property on and near the sites;

Prohibiting drugs, alcohol, weapons, and ammunition on
the worksite among personnel;

Site security preparations must be contained within the
Bills of Quantities (BoQs) to avoid any delays which
might be caused due to insecurity;

Appropriate fencing, security check points, gates and
security guards should be provided at the construction
sites to ensure the security of all plant, equipment,
machinery and materials, as well as to secure the safety
of site staff; and

The Contractor must guarantee that good relations are
maintained with local communities and their leaders to
help reduce the risk of vandalism and theft.
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1 Increased burden on and
competition  for  public
service provision: The
presence of construction
workers and service
providers (and in some
cases family members of
either or both) can
generate additional
demand for the provision
of public services, such as
water, electricity, medical

services, transport,
education and social
services. This is

particularly the case when
the influx of workers is not
accommodated by
additional and separate
supply systems;

1 Increased risk of
communicable  diseases
and burden on local health
services: The influx of
people may bring
communicable diseases to
the project area, including
sexually transmitted
diseases (STDs), or the
incoming workers may be
exposed to diseases to
which they have low
resistance. Workers with
health concerns relating to
substance abuse, mental
issues or STDs may not
wish to visi
medical facility and instead
go anonymously to local
medical providers, this can
result in an additional
burden on local health
resources;

1 Local inflation of prices,
accommodations and
rents: A significant
increase in demand for
goods and services due to
labor influx may lead to
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local price hikes and
crowding out of community
consumers. Depending on
project worker income and
form of accommodation
provided, there may be
increased demand for
accommodations,  which
again may lead to price
hikes and crowding out of
local residents; and

1 Increase in traffic and
related accidents: Delivery
of supplies for construction
workers and the
transportation of workers
can lead to an increase in
traffic, rise in accidents, as
well as additional burden
on the transportation
infrastructure. This impact
is negative and temporary
in nature.

1 Project staff will receive
training on the prevention
of SEA/SH. Engagement
of skilled trainers to raise
awareness among project
workers of the risks,
expected behaviors, and
consequences of
violations, communicated
through  training, and
publicized codes of
conduct. It may also be

important to raise
awareness of the risks
among community

members and local health
authorities and  inform
them about available
grievance  mechanisms;

and
1 Provision related to

SEA/SH will be

incorporated in the bidding

document.
Communicable Diseases: 1 Arrange to run an active campaign, in the labour camp, to
The laborers in the Contractor make people aware of the cause, mode of transmission
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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.

and consequences of HIV/AIDS;

SOPs related to the disinfection and environmental
decontamination 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,;

Strengthen the existing local health and medical services
for the benefit of labour as well as the surrounding
villages;

Ensure cleanliness and hygienic conditions at the labour
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 labour 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.

Gender Issues:

Construction  workers  are
predominantly younger males.
Those who are away from
home on the construction job
are typically separated from
their family and act outside
their normal sphere of social
control. This can lead to
inappropriate  and  criminal
behavior, such as sexual
harassment of women and
girls, exploitative sexual
relations, and illicit sexual
relations with minors from the
local community. A large influx
of male labor may also lead to
an increase in  human
trafficking whereby women
and girls are forced into sex
work.

The contractor will be required to provide qualified key
personnel to address the specific risks identified in the
project. Contractors will specify key staff with the
technical skill and experience to implement the mitigation
measures;

The bidding documents will include specific requirements
that minimize the use of expatriate workers and
encourage hiring of local workers, thereby minimizing
labor influx;

The bidders will be required to submit Codes of Conduct
(CoCs) with their bids. The CoCs will set clear
boundaries for acceptable and unacceptable behaviours
of all individuals and companies and will be signed by
companies, managers and individuals;

All project consulting firms will also be required to submit
Codes of Conduct with their proposals;

The contractor will be required to establish anti-sexual
harassment policies that governs conduct in the
workplace;
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During  construction phase
gender-based violence might
arise due to discrimination
made against women by
unequal work distribution and
unequal pay structure among
others. Sexual harassment
against women might occur as
a consequence of mixing of
men and women at the
construction site, and moving
on the roads, bus stops and
markets. Educational
institutions near the project
alignment are also sensitive
regarding gender issues. This
impact is negative in nature
during construction phase.

1 The contractor will be required to provide mandatory and
repeated training to workers on sexual exploitation and
abuse and HIV/AIDS prevention and on the content and
obligations derived from the code of conduct; and

1 Provisions will be set in contracts for dedicated payments
to contractors for Sexual Exploitation and Abuse
prevention activities (e.g. training) against evidence of
completion. The portion of the contract price will be
guaranteed by a performance security linked to
environmental and social contractor performance.

1 Moreover, the Gender Action Plan (GAP) is already
prepared for the proposed project.

Child Labor:

Inhabitants of the project area
have mix economic
background and  different
sources of income. Children of
low-income groups mostly
involve in different earning
activities, as their parents
prefer to get their children
hired in small shops as
helpers, and waiters in hotels
for earning money, and
supporting household
livelihoods. Increased
opportunities for the host
community to sell goods and
services to the incoming
workers can lead to child labor
to produce and deliver these
goods and services, which in
turn can lead to enhanced
school dropout.

1 Awareness should be created among the local
communities about the adverse impacts of child labour.
For the public awareness, meetings should be held in the
Project Area, and announcements should be made using
the available local platforms with the involvement of all
sectors of the society;

1 Contractor through contractual agreement should be
bound to follow the labor standards, rules and regulations
during hiring the labor force and all activities should be
monitored by the social and environmental staff of the
implementing agency;

9 Client and Supervision consultant should ensure that
contractor shall have its employment policy in
accordance with relevant act and labour policies in Sindh
and Pakistan; and

1 Contractor should ensure the presence of all persons at
site are adults and have their proper identity cards with
them.

Operation phase

Land Use Impacts:

Contribute in additional traffic,
traffic jam, and air pollution
due to change of land uses
from residential to commercial
and retail commercial to large
commercial plazas

Land Use Management:

Institutional measures would be required by the Sindh
Building Control Authority (SBCA), SEPA, KMC, DMCs, and
SMTA for controlling land use along the corridor. SBCA in
collaboration with SMTA, KMC, DMCs, and SEPA will
prepare a comprehensive long-term land use plan along the
Yellow Line BRT Corridor.

KMC and DMCs will ensure that encroachments should not
occur along the corridor.

KMC, and DMCs will do the effective hawkers management
at the bus stations and other hot spots along the corridor.

Air Emissions:
Greenhouse gas emissions
(Contribute in global warming)

Air Emission Control:

Prepare and implement preventive maintenance plan for the
buses to inspect, maintain and protect before breakdown or
other problems occur. Under maintenance plan, frequent
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Potential Environmental

Mitigation Measure

Impacts

vehicular emission monitoring, tuning of the engines, and
changing of engine oil and filters will be carried out for each
bus. It will be obligatory to get fitness certificate for each bus
as per the frequency from the Government of Sindh.

Solid Waste: Safe Disposal of Garbage from Bus Stops:

Nuisance and outbreak of | Proper garbage management will be ensured at each bus

diseases if garbage is not | stop. Waste bins, in appropriate size and quantities, will be

properly collected and | provided at each bus stop at appropriate locations to collect

disposed from bus stops

proper collection of waste. These bins will be emptied daily
and waste will be transferred to the municipal waste collection
points. Signs will be posted at bus stops to disseminate
messages to the passengers regarding waste management
practices and providing instructions to use waste bins for
waste disposal.

Stack Emission:
Greenhouse gas emissions
from generators (contribution
to global warming)

Control of Stack Emissions of Generators:

Use of well-maintained generators will be ensured to keep
ambient air quality within the desired level. Preventive
maintenance schedule for the generators will be followed.
Under the plan, frequent monitoring of stack emission,
tuning of the combustion chamber, and timely changing of
lubricant and filters

will be carried out to keep stack emissions within SEQS

Soil:

Soil contamination due to
spillage/ leakage and spillover
of diesel and lubricants from
generators

Soil Pollution Control at Generator Site:

1 Placing fuel and lubricant containers at impervious floors
under secondary containment.

1 Dispensing of fuel and lubricants through dosing pumps

with secondary containment to avoid spillages on floor.

Applying spill kit to clean any spills on the floor.

Proper storage and disposal of used lubricants and oll

filters to the authorized persons

T
T

Noise:
Nuisance and health impacts
due to noise from generators

Noise Abatement at Generator Sites:

Enclosure of generator in sound proof canopy. The generator
will be enclosed in the room with silencer installed at its
emission point to avoid dispersion of noise at the bus stop
and to the movers. The generator operator will be protected
through use of sound mufflers while entering in to the
generator room during operation.

Noise:
Nuisance and health impacts
due to noise from bus depot

Noise Abatement at Bus Depots:

Special consideration will be given to the noise control aspect
during bus depot design stage.

Installation of noise barriers at noise prone areas such as
workshop and generator. Enclosure of generator in the room
with silencer installed at its emission point to avoid dispersion
of noise at the bus depots and nearby community. The
generator operator will be protected through use of sound
mufflers while entering in to the generator room during
operation.

Soil:
Soil contamination at bus
depots

Soil Pollution Control at Bus Depots:

1 Storage of hazardous solid waste such as fuel and oll
containers, oil filters, oily parts and oily rags on
impervious floor under shade.

1 Storage of fuel and oil containers at impervious floor with
plug drains over secondary containment.

1 Proper decantation arrangement for fuel and oil to avoid
its spillage and leakage on floor.

1 Presence of spill kit to remove spills from the floor.
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1 Dry washing of contaminated floors saw dust and rags.

1 Proper collection, storage and disposal of used
lubricants. Lubricants will be handed over to the
authorized contractors.

Solid Waste: Safe Disposal of Garbage from Bus Depots:

Nuisance and outbreak of
disease if garbage is not
properly disposed from bus
depots

Proper garbage management will be ensured at each bus
depot. Waste bins, in appropriate size and quantities, will be
provided at each bus depot at appropriate locations to collect
waste. These bins will be emptied daily and waste will be
transferred to the municipal waste collection points. Signs will
be posted at bus depots to disseminate messages to the staff
regarding waste management practices and provide
instructions to use waste bins for waste disposal.

Fire:
Loss of property and life due to
fire outbreak at bus depots

Fire Safety:

1 Installation of fire alarms at fire prone areas. Placement

of fire extinguishers and sand buckets. Installation fire

hydrants.

Availability of trained firefighting staff.

Display of emergency telephone numbers at conspicuous

places.

1 Restricted access for the fuel and lubricant storage
areas. Designated areas for smoking.

T
T

Wastewater:

Soil and water contamination
due to disposal of untreated
wastewater from washing area

Wastewater Treatment:

Treatment of washing area wastewater by passing through
grease trap and sedimentation tank for the removal of oil and
grease and dust particles prior to disposal in the sewerage
system or in the wastewater drain.

Climate Change Impacts

Roads:

Damaging of roads due to
extreme  weather  events
(flooding and heatwave)

Use of weather resistant material for the road construction.
The

paving material will be such that it will withstand extreme
weather condition of heavy rains and high temperature. The
surface material will be specially selected to resist water and
prevent it to be washed away.

The storm water drainage system will be constructed along
the corridor to avoid flooding at the road. The capacity of the
drainage system will be kept in anticipation with extreme
weather conditions predicted under international climate
change models for Karachi region to cater for maximum
storm water runoff

Flooding:
Flooding in
Underpasses

Sophisticated storm water drainage system will be
constructed for the underpasses. The underpass roads will
be sloped to collect water at grates that will lead to the
drainage pipe and collection pits. The submersible pumps will
be installed at the collection pits to discharge storm water to
the nearby storm water drainage network. A set of
submersible pumps will also be added to serve as backup
pumps. The capacity and the number of collection pits and
submersible pumps will be computed on the basis of extreme
weather conditions predicted under international climate
change models for Karachi region. Generators will be
installed at each underpass as a power backup for the
submersible pumps because of power outage issue during
rainy season.

Health Impacts

Health impacts on

The bus stops will provide facilities to attenuate heat wave
impacts on passengers such as shades, ventilation, fans,
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passengers due to heat | drinking water, rest area, and power backup (generators)
wave

Potential Impacts on Parking | 1 Build separator between walkway and motor vehicle
Spaces in Narrower lanes

Sections: 1 SMTA needs to develop a parking policy for the BRT
In the narrower part of the corridor to provide parking facility to the public for the
road alignment from Future safe and organized parking of their vehicles along the
Colony to Dawood Chowrangi BRT to avoid traffic congestion and other hazards.

Depot there are various shops | § Enforcement from the relevant authorities must be
in both sides of the existing ensured to avoid ROW to be invaded/used for illegal
route. These shops will be parking

potentially impacted due to
BRT construction. The service
lanes of the main korangi road,
Industrial area and other parts
of the proposed BRT routes
being used for vehicle parking
by the different factories
owners and business

operates.

ENVIRONMENTAL MANAGEMENT PLAN (EMP)

INSTITUTIONAL ARRANGEMENT

41.

42.

43.

44,

45,

Sindh Mass Transit Authority (SMTA): SMTA is the proponent of the Yellow Line BRT
Corridor project. The overall responsibility of the environmental management of project
during design, construction and operational phases rests with SMTA. SMTA has
designated Project Director to take care of routine matters of the project and take actions
and decisions to accomplish the project milestones. There will be a Project Management
Team working under PD. To look after environment and social related issues,
Environment and Social Cell will be established within the Project Management Team.

Party A (Infrastructure Development): Party A will be several Infrastructure Development
Contractors, responsible for the development of Yellow Line BRT project infrastructure,
including roads, bus stations, underpasses, bridges, elevated u-turns and bus depots.
Overall responsibility of the Environmental Management Plan (EMP) implementation and
compliance rests with Party A. Party A will be answerable to the Project Management
Team for any noncompliance of the construction phase EMP.

Contractor: Party fAO will execute the infrastructure development through contractors.
The Construction Phase Environmental Management Plan (CPEMP) will be prepared
and appended with the tender document for the contractors.

Party B (Operator Company): Party Bowill be the operator company. This company will
be responsible for the implementation of operational phase EMP at bus operations, bus
stops and bus depots.

Environmental Consultant: The Project Management Team will have the leverage to hire
environmental consultant for the preparation of environmental assessment and
environmental compliance reports. These reports will be submitted to SEPA and World
Bank as per the requirements. During construction phase, Environmental Consultant
(Construction Supervision Consultants for Environment) will also be hired to conduct

Title of Document Document No. Page No.
Environmental and Social Impact Assessment (ESIA) 4309-02 ES-29



~.| sindh
Mass Transit
Authority

dar ¥k

trainings for all the key stakeholders involved in EMP implementation and to ensure EMP
implementation.

46. Third Party Monitoring (TPM): The Third-Party Monitoring will be carried out through
independent environmental consultancy firm. The consultant firm will monitor the
environmental parameters and conduct field surveys at the construction sites to evaluate
compliance level by the contractors and the Party A0 (Infrastructure Development). TPM
will also be carried out during operational phase of the project to ensure compliance of
EMP by the Party B (Operator Company).

47. Sindh_Environmental Protection Agency (SEPA): The Sindh Environmental Protection
Agency will be responsible for granting No Objection Certificate (NOC) to the project
proponent to start and operate the project.

48. World Bank (WB): The World Bank is financing the infrastructure and capacity building
components of the Yellow ineBRT Corri dor project. It is the
that the funded projects comply with its environmental and social safeguard policies.

ENVIRONMENTAL MITIGATION AND MONITORING PLANS (EMMP)

49. Environmental Mitigation and Monitoring Plans for the construction and operational
phases of the project are prepared, which will be followed by the stakeholders for the
compliance of environmental safeguard requirements of the World Bank and SEPA.

CAPACITY BUILDING

50. Capacity building will be required for the stakeholders involved for the implementation,
supervision, monitoring, evaluation, and reporting of the mitigation measures during
construction and operational phases of the project components. The key stakeholders
involved for the accomplishment of the environmental management of the Yellow Line
BRT Corridor project will be trained on EMP such as Project Management Team SMTA,
Infrastructure Development Company, Operator Company, Environmental Consultancy
Firm, and Contractors.

TENTATIVE BUDGET

51. Total tentative budget for the environmental management of the project during
construction is Rs. 267.6 Million and during the operational phase (per annum) is about
Rs. 2.09 Million.

CONSULTATION, DISCLOSURE & GRIEVANCE REDRESS MECHANISM

52. 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

wer e identified t o participate i n t he asses
consultations, information regarding project main features and its benefits were shared.
The stakehol dersd concer n g, wildlife,dielihpod suppart,i o n , t

and provision of public infrastructure, utilities and other civic facilities were raised and
addressed accordingly.

53. Most of the comments of the participants were regarding relocation of commercial and
residential structures as well regarding the shifting of the moveable businesses which
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will be affected due to widening of the road for Yellow Line BRT Corridor. The entire
concerns were discussed in detail with the participants of the consultations and
presented in the tabulated form in the following sections of the chapter along with
possible remedial measures suggested by the participants.

54. SMTA will respond to concerns and grievances of project affected parties related to the
environmental and social performance of the project in a timely manner. For this
purpose, SMTA will propose and implement a Grievance Redress Mechanism (GRM).
SMTA will establish a GRM to facilitate the resolution of community complaints and
grievances regarding environmental and social issues occurred during different phases
of the proposed project. Under this mechanism, a Grievance Redress Cell (GRC) will be
established in the Project Management Team. There will be one focal person for GRM
at each construction sites during construction phase. This member will be directly
accessible to the community for the registration of complaints and their resolution. The
established GRM will be communicated to the public and particularly the affected
community through print and electronic media and during public consultations and
community engagement events. This cell will maintain a Community Complaints
Management Register (CCMR), at the site, for logging complaints and grievances. All
written and oral grievances will be recorded in the Register. For operational phase
GRM, the Operator Company will be responsible for maintaining community complaints
in the CCMR and their resolution. Android based GRM Application (GRM App) will also
be established and launched to make GRM effective, easy and accessible to everybody
for lodging complaints.

CONCLUSION AND RECOMMENDATIONS

55. Karachi city is facing transport challenges. The public transport condition is day by day
worsening and unable to cope with the fast-growing population of the city. Karachi is in
dire need of a modern transport system for fast and convenient travelling. Many
transportation improvement studies and master planning have identified these issues
and recommended a Bus Rapid and Mass Rapid Transit system for the Karachi city.

56. Yellow Line BRT Corridor proje c t is in line with the need of
future public transit requirements. This project will result in significant positive impacts,
not only on the <cityos ur ban environment bu
prospering city.

57. Yellow Line BRT Corridor project is also in compliant with the Government of Sindh and
World Bank6s pand reguiat®rss, concerning environment, social impact,
resettlement and compensation, and local administration.

58. The EIA report and Environmental Mitigation and Monitoring Plans provide the means
for environmental management at all stages of the project. A clear right of way in the
public domain allows the project to be built without any land acquisition. The project
provides improved access between residential and business areas. In conjunction with
other transport systems, the alignment serves the core of the city.

59. The deployment of modern hybrid technology-based buses, equipped with EURO IlII
standard compliant engines, besides scrapping of old bus fleet of the city, will
significantly contribute in improving urban environmental quality. Yellow Line BRT
Corridor project has no long term adverse environmental impact. Once constructed and
in operation, it will enhance its local environment and improve mobility for local
communities. The project design incorporates measures for reducing the impact or
footprint of the project. An extensive ITS and other interlinked systems assure
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60.

61.

62.

63.

enhanced bus movement and passenger safety.

The project will pose environmental impacts of minor to insignificant nature during
construction and operational phases. Operational phase impacts are minor whereas
construction phase impacts are insignificant, temporary and reversible, which can be
easily managed and controlled.

Major issues arising during construction phase may be the traffic congestion, dust
emission and health and safety concerns for the workers and community. Strict
vigilance of the contractors for the implementation of CPEMP for traffic management,
dust suppression and health and safety of the workers and community, by the SMTA
and Infrastructure Development Company, will be the key for the successful completion
of the project.

About 10,050 plants/trees may be disturbed due to the roadway preparation for
developing the carriageway and stations. These trees will be replanted at specified and
suitable locations, preferably within and outside the project boundaries to offset those
disturbed. Relocation of trees will be preferred instead of removal.

A systematic approach for surveillance and monitoring for the implementation of
Environmental Mitigation and Monitoring Plans by Project Management Team will be
required. Follow up public consultation is intended to provide future input to the
identification of environmental impacts during the construction phase. A GRM will be put
into effect for project affected persons. The CPEMP will be incorporated into individual
contract bidding documents.
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1 INTRODUCTION

64. This document presents Environmental and Social Impact Assessment (ESIA) of the
projectent i t 1l ed fKar ac (KMP),MWellbw Line (YY) B&sr RapideTeansit
(BRT) Corridoro in line with requirements of the World Bank (WB), and Sindh
Environmental Protection Agency (SEPA) for the environmental assessment of
proposed Yellow Line BRT Corridor project.

65. This section will outline background of Yellow Line BRT Corridor in context of the
transportation situation in Karachi city and studies conducted to address the
improvement of Transportation issues and Transport Administration in the city.

66. Moreover, this section elaborates on information regarding project proponent,
institutional arrangement, project implementation schedule, zone of influence and the
structure of the Environmental and Social Impact Assessment (ESIA) report.

1.1 BACKGROUND
1.1.1 The City of Karachi

67. Karachi is the commercial capital and industrial hub of Pakistan. The city consists of
seven districts, six cantonments, and areas administered by the federal and provincial
g o v e r n nendiloldiiy agencies such as Karachi Development Authority (KDA)
Defense Housing Authority (DHA), Lyari Development Authority (LDA), and Malir
Development Authority (MDA) etc. The city covers an area of approximately 3,527 km?2,
resulting in very high population density in certain parts of the city.

68. Karachiis one of the largest and most populous metropolitan cities in the world with built-
up areas comprising about 1,500 km2. Karachi Strategic Development Plan 2020
(KSDP 2020) projected that the population of the city will be around 27.6 million by
2020. The study of Karachi Transportation Improvement Project (KTIP) by Japan
International Cooperation Agency (JICA), 2030 estimated that the population of
Karachi is expected to be 31.6 million by 2030. This would rank Karachi as the one of
the biggest cities in the world.

1.1.2 Transportation Issues of the Karachi

69. The city has approximately 10,000 kilometers of roads, with local roads accounting for
93 percent and highways and arterial roads for less than 5 percent of the total length.
Karachi has also six arterial or trunk roads that extend radially from the central area.
There are nearly 13.5 million motorized trips made each day within the city, of which
about 42 percent are made by public and 58 percent by private transport. There were
3.6 million registered vehicles in Karachi as of mid-2015 (over 30 percent of the
national total), and private vehicles mainly motorcycles and cars constitute about 84
percent of total registered vehicles, while public transport accounts for 4.5 percent of
the total registered vehicles. With growth rates for private vehicles at over 4 percent,
there are now over 1,000 new vehicles added to the streets of the city each day. There
were over 12,000 public transport vehicles (including buses, minibuses, and coaches)
serving 267 routes in the city. There are over 12,000 public transport vehicles
(including buses, minibuses, and coaches) serving 267 routes in the city. Since 2010,
the number of minibuses has decreased from about 22,000 to less than 10,000 in
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70.

71.

72.

2017.1

The major challenge of the city is that it lacks a proper public transport system and
commuting around the city. The public transport availability in the last decade has not
been able to keep pace with increasing population and the share of public transport has
actually fallen due to insufficient investment and interest in this sector.

Significant investments in the development of road infrastructure have also not been
able to address the traffic problem in the city adequately. Hence, Transport and Mass
Transit Department (TMTD) is aggressively pursuing plans for improving and
upgrading the public mass transit system in the city.

The share of public transport has reduced during the last decade due to insufficient
investment in the sector. This has resulted in a shift of demand from public transport
towards other modes of transport, such as motorcycles/private vehicles and informal
Qingqgi Rickshaws, despite increase in the petroleum prices. As per J | C Rérson Trip
Study, 2005, K a r a gphblicdransport makes up only 4.5% of the total vehicle fleet but
serves about 42% of the passenger demand, and yet it does not have dedicated lanes
or any other feasible traffic management solution. However, private vehicles are 36%
of the total vehicular traffic but carry only 21% of the passengers.

1.1.3 Studies for the Improvement of Karachi Transportation

73.

74.

75.

76.

7.

78.

It has been established, through a number of studies, that the existing public transport
system cannot serve the existing and incremental demand in an effective manner and
there are a number of problems associated with the system, including unnecessary
travel delays, severe traffic congestion, economic and financial losses and
environmental problems. Daily commuters face problems due to poor quality of service,
sub-standard vehicles and unplanned routes. In addition, environmental degradation
due to noise and air pollution and vehicular exhausts is touching alarming levels in the
city.

Karachi Mass Transit Study (KMTS) in 1990 resulted in an adoption of a 20-year Mass
Transit Plan for Karachi. It consisted of 87.4 km network of transit ways in six major
corridors of Karachi, in addition to the recommendations for immediate reforms in bus
transit sector, institutional and training needs.

The first priority corridor was accepted to be developed as a Light Rail Line (LRT).
Despite major efforts, the implementation could not be materialized due to various
externalities.

Recent efforts have been concentrated more on BRT system planning studies and
revitalization of Karachi Circular Railways (KCR). The Karachi Strategic Development
Plan (KSDP 2020) adopted by the City District Government of Karachi (CDGK)
recommended Rail Mass Transit (RMT) and BRT system to comprise the future
network for urban transport mobility.

JICA carried out a detailed study for Karachi Transportation Improvement Project (KTIP)
in 2009 - 2012 and recommended a comprehensive Urban Transport Master Plan that
integrates roads and Mass Transit projects.

KTIP study recommended two Mass Rapid Transit (MRT) lines (Blue and Brown) and

! Transforming Karachi into a Livable and Competitive Megacity
http://dx.doi.org/10.1596/978-1-4648-1211-8
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six BRT lines (Green, Red, Yellow, Orange, Aqua, and Purple) besides revitalization of

KCR on modern | ines. The planned Mass Transit
in Figure 1.1 as per KTIP Master Plan.

79. The Yellow Line BRT corrdior is one of the priority corridors identified by JICA and has
been selected as the pilot project in Sindh, as the BRT system route has a wide corridor
and, consequently, there is no Right of Way (ROW) bottlenecks within this corridor.

80. The Mass Transit Cell (MTC), Transport and Mass Transit Department (TMTD), in
association with the Public Private Partnership (PPP) Unit, Government of Sindh (GoS),

initiated the feasibility study and preliminary design of one of the six BRT corridors, the
i Y e | LineoBRT Corridoro in February 2013.

81. The Government of Pakistan (GoP) has financed the Green BRT Corridor Project
which has been implemented by Sindh Infrastructure Development Company Limited
(SIDCL) previously known as Karachi Infrastructure Development Company Limited
(KIDCL). SIDCL has involved private sector in operating its bus and other services.
SIDCL has also procured fleet, installed ITS system and operating Green and Orange
BRT lines. The GoS has financed the Orange Line BRT Corridor (infrastructure),
essentially a feeder to the Green Line corridor, which facilitates its ridership. Sindh

Mass Transit Authority (SMTA) is the implementation agency for Orange BRT
infrastructure Corridor and Red Line.

Figure 1-1: Planned Mass Transit Corridors

Blue Line — Rail-base System

....... Bus Rapid System

Super Highway

Purple Line

Orange Line  Greenline -

-----
-

N Karachi -
Ny Cant R

Tao i \

T2 Yellow Line 1}

82. In January 2022, a traffic study has been conducted to assess the traffic volumes and

predict future growth on the junctions located along the proposed Yellow Line BRT
Corridor.

1.1.4 Transport Administration in Karachi

Silver Line

Source: KTIP Master Plan, JICA
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84.

85.

1.3

86.

87.
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Multiple government departments and authorities are dealing with transport in the city
with little coordination among them. Various bodies such as the National Highway
Authority, GoS, Karachi Metropolitan Corporation (KMC), Karachi Development
Authority (KDA), Defence Housing Authority (DHA), and cantonments, administer
roads in Karachi. KMC is responsible for the administration of over 40 percent of roads
in the city. TMTD is the principal planning, regulatory, and implementing body of GoS
responsible for dealing with all urban transport matters at the provincial level. Currently,
responsibilities for major roads transport and traffic management within the city are
shared between KMC and KDA. Fares for public transport are regulated by TMTD
under GoS. The District Regional Transport Authority (DRTA) issues route permission
for public transport in Karachi. However, the decision making for the permission is
governed by a board, with representation from the police, city government, and
Provincial Transport Authority and DRTA. The public-private partnership (PPP) unit of
the GoSl is also assisting TMTD in the development of mass transit initiatives in
Karachi.

YELLOW LINE BRT CORRIDOR PROJECT

The Yellow Line BRT Corridor Project is a public transport system which uses buses to
provide faster, more efficient and comfortable service than the ordinary bus service.
Buses generally run on segregated lanes with no interference from mixed traffic. BRT is
the way forward for urban mobility which offers next level of mass transit after bus
transit, reduces emissions, reduces traffic volumes, offers safe, reliable and
comfortable transport, provides saving in travel time offers employment opportunities,
attracts investment, and creates a new culture of public transport travel and change in
land use. However, the project will have potential negative impacts on the existing
public transport service providers, including owners, drivers and conductors of different
type of vehicles, such as large buses, mini buses, and gingqi, rickshaws.

Project layout and station locations are indicated in Figure 1-2.
ZONE OF INFLUENCE

Yellow Line BRT Corridor passes through the districts of Korangi (Landhi Town,
Korangi Town, Shah Faisal Town), District South Karachi (DHA and Clifton
Cantonment Board) Karachi East (Jamshaid Town, Karachi Cantonment Board). The
Yellow Line BRT Corridor services will operate from Dawood Chowrangi/Korangi 8000
Road, Abbasi Shaeed Road, Shahrah.e.Faisal, Shahrah-e-Qaideen Road to Numaish
Chowrangi. The Yellow Line BRT will mostly serve the residents of Landhi / Korangi Areas
and employees working in the Landhi, Korangi and Port Qasim Industrial Areas. The project
comprises of following main features:

Yellow Line BRT Corridor
Stations

Depots (2 No.s)

Under Passes

Bridges

Elevated U-Turns
Flyovers and
Off-Corridor Routes

Zone of Influence means the area of a receiving environment with the potential to be
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altered or changed as a result of an emission or discharge. Zone of Influence (Zol) in
terms of environmental impacts along the main alignment of BRT corridor are
considered for approximately 50 m from edge of existing road on both sides of the
alignment whereas for off-route networks 15 m from edge of the road in linear manner.
The impacts for depots are considered in 15 m around the boundary. The detailed map
for Zone of Influence is given in Annexure-I.

88. The Yellow Line BRT Corridor will mostly serve employees working in the Korangi
Industrial Area. The description of the land use along the Yellow Line BRT Corridor is

as under:
Main Corridor
Segment-1 Dawood Chowrangi to Future Colony Commercial and residential
Segment-2 Korangi 8000 Road along Korangi Industrial Area Industrial and commercial
Segment-3 Jam Sadiq Bridge over Malir River Malir River
Segmnet-4 Jam Sadig Bridge to KPT Interchange Commercial
Segmnet-5 KPT Interchange to FTC Flyover Commercial and residential
Segment-6 FTC Flyover to Shahrah-e-Faisal Commercial
Segment-7 Shahrah-e-Faisal (Nursery) to Shahrah-e Qaideen Commercial and residential
Other Components
Depot 1 Near Dawood Chowrangi Commercial
Depot 2 Landhi Road near Indus Hospital Commercial
Off-Corridor Direct Routes (06 Nos.) and Feeder Routes (03 Nos.)
Networks

89. Land use along the project alignment and other components is shown in Figure 1-3.
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Figure 1-2: Project Layout and Station Locations
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Figure 1-3: Land Use along Yellow Line BRT Corridor
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1.4 PROPONENT OF THE PROJECT

90.

91.

92.

15

93.

= =4 =4 =4

Sindh Mass Transit Authority (SMTA) is the proponent of the project. SMTA was
established in October 2016 under the Sindh Mass Transit Authority Act, 2014. The
Authority was created with the purpose of planning, developing, operating, maintaining
and regulating mass transit systems in the Province of Sindh. Its core function is to
provide safe, efficient, affordable, sustainable and reliable mass transit systems. It was
established under the administrative control of the Government of Si n d (G6S)
Transport and Mass Transit Department (TMTD). SMTA is governed through a board,
which is chaired by the Minister (Transport & Mass Transit Department), and co-
chaired by the Mayors of respective cities. It has a province wide jurisdiction and is
responsible for the management and delivery of the Transport Master Plan 2030,
developed by the GoS, with the assistance of JICA.

The Transport Master Plan 2030 incorporates:

The revival of the Karachi Circular Railway,

The Mass Rapid Transit, or MRT, Brown Line,

The Blue MRT Corridor, and

Karachi Breeze, which comprises the six BRT Lines (Green, Red, Yellow, Aqua,
Purple and Orange)

The World Bank will provide financial assistance to SMTA for urban road infrastructure
along the yellow corridor, the development and operationalization of a BRT system
along the yellow corridor and capacity building and technical assistance.

PROJECT INSTITUTIONAL ARRANGEMENT

The project institutional arrangement in SMTA for the Yellow Line BRT Corridor project
is shown in Figure 1-4. SMTA is the proponent of the project. The Project Director
(PD) in the SMTA will be overall responsible for the project management. The Project
Management Team (PT), working under the Project Director, comprising of different
team members, will be responsible for various functions of the project regarding
procurement, execution, supervision, monitoring, and project management. The World
Bank will provide technical and capacity building assistance to SMTA.

Title of Document Document No. Page No.
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Figure 1-4: Project Institutional Arrangement
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1.6 REQUIREMENTS OF ENVIRONMENTAL ASSESSMENT

94. It is the requirement of Sindh Environmental Protection Agency (SEPA) under Sindh
Environmental Protection Agency (Environmental Assessment) Regulations, 2021, and
the World Bank (WB) to conduct Environmental Assessment (EA) of those proposed
projects which have potential of environmental impacts prior to their implementation.
This section provides requirements of WB and SEPA for the EA of the proposed Yellow
Line BRT Corridor project.

1.6.1 World Bank Requirement

95. World Bank classifies the proposed project into following one of four categories,
depending on the type, location, sensitivity, and scale of the project and the nature and
magnitude of its potential environmental impacts, and so designated in the Initial
Executive Project Summary (IEPS).

96. Category A: A proposed project is classified as Category A if it is likely to have
significant adverse environmental impacts that are sensitive, diverse, or
unprecedented. These impacts may affect an area broader than the sites or facilities
subject to physical works. EA for a Category A project examines the project& potential
negative and positive environmental impacts, compares them with those of feasible
alternatives (including the fwithout projecto situation), and recommends any measures
needed to prevent, minimize, mitigate, or compensate for adverse impacts and improve
environmental performance. For a Category A project, the borrower is responsible for
preparing a report, normally an EIA (or a suitably comprehensive regional or sectoral
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EA).

97. Category B: A proposed project is classified as Category B, if its potential adverse
environmental impacts, on human populations or environmentally important areas,
including wetlands, forests, grasslands, and other natural habitats, are less adverse
than those of Category A projects. These impacts are site-specific; few if any of them
are irreversible; and in most cases mitigatory measures can be designed more readily
than for Category A projects. The scope of EA for a Category B project may vary from
project to project, but it is narrower than that of Category A EA. Like Category A EA, it
examines the project® potential negative and positive environmental impacts and
recommends any measures needed to prevent, minimize, mitigate, or compensate for
adverse impacts and improve environmental performance. The findings and results of
Category B EA are described in the project documentation (Project Appraisal
Document and Project Information Document).

98. Category C: A proposed project is classified as Category C if it is likely to have
minimal or no adverse environmental impacts. Beyond screening, no further EA action is
required for a Category C project.

99. Category FI: A proposed project is classified as Category Fl if it involves investment of
Bank funds through a financial intermediary, in subprojects that may result in adverse
environmental impacts.

100. As per WB requirements, the Yellow Line BRT Corridor is listed as Category B.
1.6.2 S E P AReguirement

101. Sindh Environmental Protection Agency (Environmental Assessment) Regulations,
2021 categorizes development projects into three schedules, according to their
anticipated potential environmental impact. The proponents of the projects with the
potential for more adverse environmental impacts (see Schedule 1) are required to
submit an Environmental Impact Assessment (EIA). While, for the proponents of
projects with the potential for less environmental impact (see Schedule I1), must submit
an Initial Environmental Examination (IEE) with the respective environmental protection
agency (EPA). The proponent of the projects falling under Schedule | will conduct
screening and file environmental checklist.

102. As per Sindh Environmental Protection Agency (Environmental Assessment)
Regulations, 2021, t he pr oj ect falls wunder schedule | 1|
Mass Tr ansi t Projectsodo thus, ared taedbtAin NOL frome qui r e d
Sindh Environmental Protection Agency.

1.7 APPROACH AND METHODO LOGY FOR EIA

103. The study has been conducted in accordance with Sindh Environmental Protection
Agency (Environmental Assessment) Regulations, 2021, Government of Pakistan
(GOP) Guidelines, 1997, and applicable World Bank Safeguards policies.

104. The study is based on both primary and secondary data and information. Primary data
was collected through field visits. Surveys and consultation meetings were conducted
for the Yellow Line BRT Corridor in December 2021 and February 2022.

105. Tree count survey was also conducted to establish tree inventory and the number of
trees to be affected during corridor development. Consultations with Forest, Wild life
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106.

107.

108.

1.8

and horticulture department were conducted in 2023.
Environmental monitoring including ambient air quality, noise, drinking water and
wastewater quality for the project was also conducted. The monitoring was conducted
by SEPA approved laboratories; Space & Upper Atmosphere Research Commission
(SUPARCO) and PERAC Research & Development Foundation (PRD), in 2019
whereas in 2022, environmental monitoring was conducted by HSE Services Lab.

Secondary information was also collected from various sources which included
information obtained from relevant departments and published information. On the
basis of secondary and primary data analyses, existing environmental conditions were

recorded and baseline was established.

A comprehensive evaluation of potential environmental and social impacts was
conducted using matrix and significance of impacts was categorized as high medium
and low adverse. Mitigation measures, implementation mechanism and budget is
proposed so that proponent could incorporate them beforehand in the design phase.

GAP ANALYSIS

109. Following are the data gaps and/or Limitations of the ESIA report:

1.9

110. The organization of the ESIA report is as under.

1 The Right of Way (ROW) for the project was not confirmed however after getting

instructions regarding ROW in writing from SMTA the consultant has now updated
the ESIA report accordingly. The Consultant has been instructed by the Client to

consider the R.O.W. as from Facade t o
December 2023 attached as Annexure-Il.

Fa-ade.

Ref er

t 06"SMTADS

The material quantities required for the project are not finalized as the design is not
finalized yet. Hence, these quantities have been estimated based on similar nature of
work which may be updated after the detail design of all project components.

ORGANIZATION OF THE ESIA REPORT

1 NOC from SEPA is in process and will be obtained soon.

Executive Summary

Provides general summary of the ESIA study
contents and key findings.

description,
Introduction requirement
under

Background of the project and
information of the proponent,
of environmental
SEPA and
requirements, organization of ESIA report

assessment
Worl d

its brief

Project Description

Detailed description of project
components

and its

Analysis of Alternatives

Description of analysis of alternatives
considered for the Yellow Line BRT Corridor
project during project designing stage

Brief description of the national, provincial and
World Bank laws, policies,
Policy, Legal and Administrative guidelines, codes
Framework administrative
categorization,
assessment and compliance of the proposed

framework
screening,

strategies,
and procedures and

for the
environmental
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project. This chapter establishes that how the
various requirements have been or will be
complied with during the planning and
implementation stages of the projects.

Description of the Environmental
Baseline

Description of the environmental baseline of
the entire project area.

Potential Environmental and Social
Impacts and Mitigation Measures

Description of potential generic environmental
risks and impacts (direct, indirect/induced and
cumul ati ve) t o be ca
construction and operation phases on
surrounding environment and community.
Description of mitigation measures as per
mitigation hierarchy (avoidance, minimization
or reduction, mitigation, compensate/offset).

Plan

Environmental and Social Management

Description of institutional arrangements for
the implementation of environmental
management of the proposed projects,
environmental monitoring requirements,
training of the stakeholders involved and
budget for the implementation of
environmental management measures

Redress Mechanism

Consultation, Disclosure and Grievance

Describes the objective, process, and outcome
of the stakeholder consultations carried out
during the ESIA preparation and the
Grievance Redress Mechanism to be adopted
by the proponent to facilitate resolution of any
community complaints and grievances about
t he projectbs environ
line with the requirements of World Bank,
public hearing and disclosure requirements.

9 Conclusion and Recommendations

Description of conclusion and
recommendations for the environmental
management of the Yellow Line BRT Corridor
project in line with World Bank requirements

10 References

Description the references
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2 PROJECT DESCRIPTION

111. This chapter describes the project and its component in detail regarding its
infrastructure development and operational aspects.

2.1 PROPOSED PROJECT

112. The proposed project is one of the six Bus Rapid Transit (BRT) lines (Green, Red,
Yellow, Orange, Aqua, and Purple) recommended by JICA in its KTIP study to improve
the transportation system of the Karachi city. Yellow Line BRT Corridor project is a BRT
system which will deliver fast, comfortable and cost-effective services to the
commuters of the city.

2.1.1 Project Rationale

113. The project will contribute to developing a sustainable urban transport system in
Karachi through the delivery of a bus rapid transit (BRT) corridor, focusing on
accessibility and people's mobility.

114. It will aim at organizing urban growth and public space along the selected corridor
through integration of land use and transport planning, making the city more pleasant
to live in and providing a holistic solution for integrated urban mobility.

115. The project is consistent with the Government of Pakistan's Vision 2030 and
Framework for Economic Growth (2011), and supports priorities set out in the Tenth 5-
Year People's Plan 2010-15 for Karachi and in the Karachi Strategic Development Plan
2020. It will contribute to make Karachi more livable and safer through green urban
infrastructure and will boost private sector investment

2.1.2 Project Development Objective

116. The Project Development Objective is to improve mobility, safe and secure
accessibility for all people with limited mobility to jobs and other economic activities.
The project aims to ensure inclusion of all genders. The project will also focus on
climate change adaptation and mitigation measures and other environmental co-
benefits by shifting road users from polluting transport modes (e.g. old, poorly
maintained buses and motorcycles) to lower carbon modes (e.g. cleaner BRT buses
and non-motorized transport), and by providing resilient transport infrastructure and
increasing the capacity of authorities to deal with disaster situations.

2.1.3 Key Results
117. The key results expected from the project corridor, are:

Reductions in travel time, particularly for public transport passengers;
Improvement in public transport quality of service;

Increase women ridership in public transport;

Reductions in road traffic fatalities;

Accessibility improvements for jobs and housing;

Reduction in Carbon dioxide (CO,) gas emissions.

=A =4 =4 44N
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2.1.4 Project Beneficiaries

118.

2.2

119.

120.

121.

It is estimated that more than 700,000 people will benefit from this project, particularly
people living and working along Korangi Industrial Area. According to JICA study,
Korangi Industrial Area has the highest employment density in Karachi i.e. more than
60,000 persons per sq.km. The project will improve the safe and secure accessibility of
women and people with limited mobility to jobs and other economic activities. The
project will also focus on climate change adaptation and mitigation measures and
other environmental Co-Benefits by shifting road users from polluting transport modes
(e.g. old, poorly maintained buses and motorcycles) to lower carbon modes (e.g.
cleaner BRT buses and non-motorized transport), and by providing resilient transport
infrastructure and increasing the capacity of authorities to deal with disaster situations.

TRAFFIC STUDY

The traffic study report, January 2022 focuses on analyzing junctions and pedestrian
locations for the Yellow Bus Rapid Transit (BRT) Line of the Karachi Mobility Project
along Main Korangi Road & Shahrah-e-Quaideen. Traffic surveys at selected junctions
and pedestrian crossings along this alignment were conducted. The survey included:

1 Turning movement counts (TMCs) at 6 junctions
1 Parking counts at 8 locations
9 Pedestrian counts at 10 locations.

In total there are 14 main junctions located along the Yellow BRT corridor. Those
junctions are classified into two groups as follows:

Group A which comprises 6 junctions that were surveyed in year 2021 are given in
Table 2.1 for the purpose of this study.

Table 2.1: Group A Junctions - Traffic Survey Locations

Location Name Date
Thursday, October 14, 2021 Weekday
Saturday, October 16, 2021 Weekend
Thursday, October 14, 2021 Weekday
Saturday, October 16, 2021 Weekend
Thursday, October 14, 2021 Weekday
Saturday, October 16, 2021 Weekend
Tuesday, October 12, 2021 Weekday
Saturday, October 16, 2021 Weekend
Tuesday, October 12, 2021 Weekday
Saturday, October 9, 2021 Weekend
Tuesday, October 12, 2021 Weekday
Saturday, October 9, 2021 Weekend

TMC 1 | Tarig Road Intersection

TMC 2 KPT Roundabout

TMC 3 | Bilal Chowrangi

TMC 4 | Herbion Chowrangi

TMC5 | Dawood Chowrangi

TMC 6 | Vita Chowrangi
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122. Table 2.2 gives following are Locations for were studied for Pedestrian Crossing

Survey
Table 2.2: Pedestrian Crossing Survey Locations
Location Name Type .NO‘ (.)f Date, Weekday Date, Weekend
Direction
. Roundabout Thursday, Saturday,
Pedestrian 1 | Future More | 5 o 00q 6 October 21, 2021 | October 23, 2021
National Tuesday, Sunda
Pedestrian 2 | Medical Bridge 2 November 2, October 31y,2021
Center 2021 '
Korangi
. Road near . Tuesday, Sunday,
Pedestrian 3 | 155ha Bridge 2 October 26, 2021 | October 24, 2021
Masijid
Korangi
. Road near . Tuesday, Sunday,
Pedestrian 4 | g hset Bridge 2 October 26, 2021 | October 24, 2021
Boulevard
. Near Soorty : Wednesday, Sunday,
Pedestrian 5 Enterprise Bridge 2 October 27, 2021 | October 31, 2021
Korangi
. Road near : Tuesday, Sunday,
Pedestrian 6 Sunset Bridge 2 October 26, 2021 | October 24, 2021
Boulevard
. Herbion Tuesday, Saturday,
Pedestrian 7 | o owrangi | Roundabout 8 October 12, 2021 | October 16, 2021
. Indus Thursday, Saturday,
Pedestrian 8 | oy \yrangi | Roundabout 8 October 21, 2021 | October 23, 2021
. KPT Thursday, Saturday,
Pedestrian 9 | poundabout | ROUndabout 12 October 14, 2021 | October 16, 2021
Shahrah e
Faisal near
. o . Tuesday, Sunday,
Pedestrian 10 | Sindhi Mid-Block 2 October 26, 2021 | October 24, 2021
Muslim
Society

123. In 2021, ten (10) key junctions on the Yellow BRT route along Main Korangi Road and
Shahrah-e-Quaideen were not studied as they were already studied in 2019 for the
Preliminary Design. However, for this study, TMC 1 (Tariq Road Intersection) and TMC
6 (Vita Chowrangi roundabout) were resurveyed to ensure the consistency in 2019 and
2021 results. (Table 2.3)

Table 2.3: Group B-Junction Names and Types, Preliminary Design (PD)Study, 2019
Junction Name Notes

Khalid Bin Waleed Intersection
National Medical Center (NMC) Intersection
Defense Housing Authority (DHA) Intersection

Signalized Intersection

Signalized Intersection

Signalized Intersection

Sunset Boulevard Intersection Signalized Intersection

Khayaban-e-Ittehad Intersection Signalized Intersection

Brooks Intersection Roundabout
Shan Intersection Roundabout
Singer Intersection Roundabout
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2.2.1 Junction Assessment for survey works for Group A, year 2021

124. The peak hours (morning/AM, midday/MD and evening/PM) were determined, and
volumes were converted to Passenger Car Units (PCUs). The assessment of the
surveyed junctions, using PTV Vistro Software, showed that in both weekdays and
weekends the junctions are operating atun-accept abl e Level of Ser vi
indicated in the Table 2.4. Only TMC4 and IMC5 showedaccept abl e LOS 0D6
in MD peak, while this LOSwasdet er i or at e d 5 ih MD weEkdlay and PN MC
weekend peaks.

Table 2.4: Group A - Junction Assessment Results (Year 2021)

Site Case Survey Time | Peak Hour Delay LOS
(seconds/vehicle)
AM 350.3 F
Weekday MD 332.6 F
As-Is Traffic PM 4705 F
TMCL Signals AM 311.1 =
Weekend MD 3275 [=
PM 415.9 F
AM 6,000.0 F
As-Is Weekday MD 4.736.9 =
TMC2 | Unsignalized PM 1,403.2 =
Roundabout AM 5,914.5 F
Weekend MD 3,173.2 F
PM 4,373.5 =
AM 576.3 E
Weekday MD 95.5 F
As-Is Traffic PM 189.1 F
™cs Signals AM 1838 3
Weekend MD 197.7 F
PM 203.8 [=
AM 312.2 F
Weekday MD 29.1 D
As-Is Traffic PM 1443 F
™c4 Signals AM 184.6 F
Weekend MD 31.5 D
PM 136.5 [=
AM 115.7 E
Optimized | ‘Veekday MD 76.3 E
TMC5 Traffic PM 105.7 F
Signals AM 112.4 =
Weekend MD 275 C
PM 72.6 E
AM 792.4 E
Weekday MD 274 F
As-Is Traffic PM 442.4 F
Mce Signals AM 1865 F
Weekend MD 274.3 =
PM 228.2 F

222 Pedestrian Crossingsé Assessment for survey \

125. The highest peak hour assessment of the surveyed pedestrian crossings, using LOS
Criteria defined by Station planning standards and guidelines 2012 edition (Transport
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for London), showed t hat tahdethatth® rovided widthsc e pt a b |
are acceptable since the calculated ones are less in value. Pedestrian Assessment

Results, 2021 are given in Table 2.5.

Table 2.5: Year 2021 Pedestrian Assessment Results

Name z/rr?gi(r/nnfin) Is_g:/veilcgf Two-way passageway width (m) | Provided width(m)
Pedestrian 1 453 A 0.71 3.00
Pedestrian 2 3.6 A 0.69 3.00
Pedestrian 3 1.99 A 0.65 3.01
Pedestrian 4 5 A 0.73 2.92
Pedestrian 5 6.69 A 0.77 2.90
Pedestrian 6 6.83 A 0.77 2.93
Pedestrian 7 4,13 A 0.7 3.00
Pedestrian 8 6.53 A 0.76 3.00
Pedestrian 9 9.33 A 0.83 3.00
Pedestrian 10 1.07 A 0.63 3.00

2.2.3 Junction Assessment for surveyed Group A locations, years 2026 and 2046

126. The peak hoursd surveyed volumes for

t he

the years 2026 (opening year of the BRT corridor) and 2046 (the Ultimate year of the

analysis, i.e. after 20 years of BRT operation) after deducting the BRT demand

that

this bus mode is expected to attract from the other modes of transport (cars,

motorcycles, rickshaws, public transport) according to latest ODBM (Operati
Design and Business Model) Report dated November 2020.

onal

127. Based on the projected volumes, mitigation measures were introduced to the junctions

to secure that they will operateat acceptable LOS in the future. The assessment

was

first carried out for year 2064 and then the same mitigations were assessed with the
2026 traffic volumes. The 2046 junction analysis, carried out also using Vistro,
indicated that after introducing the mitigation measures described in the below table, all

junctions shall operate at acceptable

LOS

128. In addition to the above junction assessment, Jam Sadiq bridge is considered a very
important segment on the Yellow BRT Line corridor which connects the west and east
banks of the Malir river in Karachi. This road link was assessed from traffic perspective
for the years 2026, 2030, 2040, 2046 and 2050. Currently, the structure consists of
only 2 traffic lanes per direction. The 2019 PD Study report is proposing to increase the

bridge to 3x3 carriageway in addition to dedicated BRT lane in each direction.
LOS results, conducted for AM, MD and PM peak hours, indicated that the

The
3x3

carriageway shall operate at acceptable LOS up to year 2046, and shall start failing in

2050 during only the PM peak hour.

Table 2.6: Group A - Junction Assessment Results (Year 2046)

Site Case Time Peak Hour Delay LOS
(seconds/veh)

. . AM 40.96 D

TMC1 | 2-Phase signals + Bridge Weekday PM 57 18 E

4-legged 4-phase signals AM 26.04 C

TMC2 1 4 Tunnel Weekday PM 51.33 D

: AM 47.88 D

TMC3 | 3-Phase signals + Tunnel Weekday PM 25 96 c
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Site Case Time Peak Hour Delay LOS
(seconds/veh)

: AM 56.69 E
TMC4 | 3-Phase signals + Tunnel Weekday PM 32.64 c
: . AM 28.11 C
TMCS5 | 3-Phase signals + Bridge Weekday PM 37.88 D
: AM 27.54 C
TMC6 | 3-Phase signals + Tunnel Weekday PM 5280 c

129. As for the 2026 results for the junctions, carried out using Vistro, the below table
indicates that the junctions shall perform at

Table 2.7: Group A - Junctions Assessment Results (Year 2026)

Site Case Time Peak Hour (Secc[))r?lias);veh) oS
TMC1 | 2-Phase signals + Bridge Weekday ﬁm 2:22 2
TMC2 ifgfﬁg 4-phase signals Weekday 2m 21351956 (E’;
TMC3 | 3-Phase signals + Tunnel Weekday ﬁm iggi CB:
TMC4 | 3-Phase signals + Tunnel Weekday ém iggj CB:
TMCS5 | 3-Phase signals + Bridge Weekday ﬁm f;ji E
TMC6 | 3-Phase signals + Tunnel Weekday ﬁm 1222 E

224 Pedestrian Crossingsd Assess megeats 2026 and sur vey
2046

130. The pedestrian assessment in years 2046 and 2026 showed acceptable LOS results
6A0 or btleat theeprovidadnwddths can accommodate the demand, as can be
seen from the below table. Although some of these locations will be relocated or
demolished, still it was necessary to carry out the assessment to shift the volumes to
the new locations for instance at the junctions serving BRT stations

2.2.5 Group B Junctions - year 2021

131. As mentioned in the introduction eight (8) out of the 10 junc t i ®M261® PD Study
were adopted for the junction assessment. The table below shows the Level of Service
of the exiting junctions.

Table 2.8: Group B - Junction Names and Types - 2019 PD Study
Junction Name Level of Service

Khalid Bin Waleed Intersection

NMC Intersection

DHA Intersection

Sunset Boulevard Intersection

Khayaban-e-Ittehad Intersection

Brooks Intersection

Shan Intersection

Singer Intersection

m| M| m|{T|T|T|T
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226 Group B Junctsmenhferg/eahZ46e s

132.The mitigation measures, initially introduced under PD Study, were re-assessed and
modified as deemed necessary to achieve acceptable LOS results in year 2046. The
Table 2.9 summarizes the outcomes of the LOS assessment carried out using Vistro.
As can be seen from the table the 2019 PD Study mitigations showed unacceptable
LOS O0F6 at al |l | umodifyingthe mitigationhniedseres atfthe janctions e
the LOS shalll i mprove to 6EO6 and better.

Table 2.9: Group B - Junction Assessment Results (Year 2046)

. Mmgélltgogé 2?333 on Additional Mitigations
Intersections
LOS Delay LOS Delay
(Sec/Veh) (Sec/Veh)

Khalid Bin Waleed Intersection F 205.41 D 45.67
NMC Intersection F 321.41 A 4.31
DHA Intersection F 416.69 B 12.32
Sunset Boulevard Intersection F 317.00 A 8.93
Ittehad Intersection F 476.56 E 60.12
Brooks Intersection F 980.06 E 75.16
Shan Chowrangi Intersection F 461.79 E 55.46
Singer Intersection F 1027.67 D 49.96

227 Group B Junctionsd Assessment for year 2026

133. The 2019 PD Study mitigation measures adopted for the eight (8) junctions (Group B),
as well as the modified mitigation measures proposed under year 2046 at the
junctions, were assessed based on 2026 PCU traffic volumes that were input into
Vistro. The below table showed that after introducing the modified mitigation measures,
theLOSat the junctions shall be 6B6 or better.

Table 2.10: Group B - Junction Assessment Results (Year 2026)

_ PEZ)OI\iigtiggiidoﬁs Additional Mitigations
Intersections
LOS Delay LOS Delay
(Sec/Veh) (Sec/Veh)

Khalid Bin Waleed Intersection C 30.36 B 18.04
NMC Intersection D 42.52 A 0.57
DHA Intersection F 82.86 A 0.71
Sunset Boulevard Intersection D 45.36 A 0.63
Ittehad Intersection F 152.79 A 0.93
Brooks Intersection F 424.65 B 10.25
Shan Chowrangi Intersection F 137.55 B 17.24
Singer Intersection F 561.26 A 8.51

228 Summary Junctionsd® Mitigation Measures for

134. The below table summarizes the proposed mitigation measures at the 14 junctions
located along Yellow BRT Line corridor.
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Table 2.11: Proposed Mitigation Measures at 14 Junctions (Groups A & B)

Junction
Name

Junction Label
2021 Study

Mitigation Summary
2021 Study

Tarig Road
Intersection

TMC1

Bridge on Major Street (3 lane/direction + BRT)

U-Turn Under the new bridge

NB (Sindhi) has 4 lanes

All left lanes for SB (Tarig Rd)
Channelized unsignalized left turns
2-Phase signals

KPT
Roundabout

T™MC2

Detour Local Road & Qayyumabad Road legs

Tunnel for through direction (southbound) from Main Korangi
to Korangi Crossing.

Add extra 1 pocket lane for each leg
Channelized un-signalized left turns
4-Phase signals

Bilal
Chowrangi

TMC3

Through traffic in underground tunnel on Main Corridor (3
lane/direction + BRT)

Add left pocket lane for EB (Brookes)

Add right-turn to NB (Landhi RD)

Add pocket lane for left turn in NB (Landhi RD)
Channelized unsignalized left turns

3-Phase signals

Herbion
Chowrangi

TMC4

Through traffic in an underground tunnel on Main Corridor (2
lane/direction + BRT)

Add left pocket lane for EB (Brookes)
Add right-turn to NB (Landhi RD) & SB (Sharafi Goth)

Add pocket lane for a left turn in NB (Landhi RD) & SB
(Sharafi Goth)

Channelized un-signalized left turns
3-Phase signals

Dawood
Chowrangi

TMCS

Through traffic on bridge on Main Corridor (2 lane/direction +
BRT)

Add extra through lane in NB & SB (Remove Market)
U-turns under bridge in Main corridor
Channelized unsignalized left turns

Vita
Chowrangi

TMC6

Through traffic in an underground tunnel on Main Corridor (3
lane/direction + BRT)

Add left pocket lane for EB (Brookes)
Add left pocket lane for WB (Dawood)
Channelized un-signalized left turns
3-Phase signals

Khalid Bin
Waleed
Intersection

Khalid

o Bo o To Do To Do Bo Do|De Po Do Do (Do Do To Do Do o [To Do Do Do B» Do (Do o Do Io Do Do Io Do o Do

Close the south leg (turned into 3-legged)

Right-turn from Khalid Bin Waleed diverted to turn left then
make a U-turn

Additional 2 lanes for right turn movements from Korangi to
Khalid Bin Waleed (1 main lane + 1 pocket lane)

U-turn heading to the Nursery direction (southbound) is
diverted to Khalid Bin Waleed road then detoured to use the
local roads
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Name

2021 Study

2021 Study

NMC
Intersection

NMC

All traffic from Mehmoodabad east leg is diverted to make a
left turn

Right-turn from Mehmoodabad diverted to turn left then make
a U-turn

2 lanes Thru bridge from Chenasar to Mehmoodabad

The right turn from Chenasar heading southbound will use
the bridge then detour through the local roads.

Additional 1 Thru lane per direction at Korangi
Additional pocket lane at Korangi for EB left-turn
All conflicts were eliminated

DHA
Intersection

DHA

All the right-turns were banned and detoured
Only through movements at the intersection

2 lanes bridge for thru movements between South Avenue
and DHA

The right turns from the minor road will also use the bridge
then will detour through the local roads

Additional 1 left lane at South Avenue
All conflicts were eliminated

Sunset
Boulevard
Intersection

Sunset

The right-turn movement from to Sunset Boulevard
became grade-separated through an underpass.

Directional 2 lanes bridge for right turn from Sunset to
Korangi

All conflicts were eliminated

Khayaban-
e-lttehad
Intersection

Ittehad

Banning right-turn from DHA towards KPT
and divert it to the proposed elevated U-turn

2 lanes directional right turn bridge from Korangi

Korangi has 4 Lanes per direction at the grade intersection
Additional left pocket lane at Khayaban-e-Ittehad road

All conflicts were eliminated

Brooks
Intersection

Brooks

Shift the tunnel to be on the minor road (2 lanes per direction)
Add detectors to prioritized the BRT service

Each direction at Korangi has 4 main lanes + 2 right pocket
lanes + 1 left pocket lane

Right turns are diverted to the proposed tunnel then detoured
to the local roads

The right turn from Mehran is diverted toward new planned
Korangi Link

2-phase signals at grade intersection

Shan
Intersection

Shan

Mai n Kor an gtraficuseatunnel mi x
Add 4 left Pocket lanes at grade

Add 1 right pocket lane from Korangi to Landhi
Ban thru movement from the at-grade intersection

3-phase signals at grade intersection

Singer
Intersection

Singer

To To Do |Bo o Do Po Do Do Bo To Do Po Do |De Po Do P Do (Do Po Do [Bo Do P Do Do Do (Do Do Do Do Do Do Do

Shift the tunnel to be on the minor road (2 lanes per direction)
Add detectors to prioritized the BRT service

Each direction at Korangi has 3 main lanes + 2 right pocket
lanes + 1 left pocket lane
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Junction Junction Label Mitigation Summary
Name 2021 Study 2021 Study

A Right turns are diverted to the proposed tunnel then detoured
to the local roads

A The right turn from Ghosia can be detoured toward new
planned Korangi Link

A 2-phase signals at grade intersection

2.2.9 Micro-simulation for Groups A & B Junctions

135. The mitigation measures summarized above were tested from micro-simulation
perspective using PTV Vissim Software. The model was built for the year 2046,
considering the Vist roperatonsd The vekicslar modes (nlikenct i ons
Vistro which volumes are input in PCUs) were input into the model with their specific
behavior characteristics.
136. The vehicular volume comparison between the volumes counted from the Vissim
model and the traffic volumes raw data after being forecasted to 2046 were compared.
The results indicated clear differences between the two groups of numbers. This is
justified by the following:

The data collection was not surveyed on the same day for all the junctions.

8outofthe 14 junctionsé data were adopted from t
There are many local roads between the junctions as indicated in the tables, which in

reality divert much traffic from and to the main corridor. It could be assumed that

each road has a capacity of nearly 700 vehicles per hour, however, they could not be

modelled in the micro-simulation due to the lack of accurate data.

1 The forecasted data of 2046 is much higher than the surveyed volumes in 2021,

which affects the speed of the traffic flow and causes lower vehicular counts than the

calculated volumes.

E

137. The results of the assessment indicated that
better. Only 3 junctions showed unacceptahble
level for the long run assessment. The table below summarizes the LOS outcomes.

Table 2.12: Vissim Model Output for Junctions

Junction Name LOS Delay (seconds)
Khalid Bin Waleed Intersection E 76.77
Tarig Road Intersection (TMC 1) E 69.68
NMC Intersection D 26.23
DHA Intersection C 16.69
Sunset Boulevard Intersection E 45.75
Khayaban-e-Ittehad Intersection F 87.68
KPT Roundabout F 120.05
Brooks Intersection E 59.24
Shan Intersection F 93.90
Vita Chowrangi (TMC 6) C 31.25
Bilal Chowrangi (TMC 3) B 16.44
Singer Intersection B 17.49
Herbion Chowrangi TMC 4 E 62.39
Dawood Chowrangi (TMC 5) E 63.78

138. It is to be noted that, the Vissim output differs from the Vistro LOS results. Vissim
calculates the junction average delay from all the vehicles passing across the
intersection, either through the intersection, un-signalized merging and diverging, or
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even grade separated bridges and tunnels. On the other hand, Vistro calculates only
the average delay of traffic passing through the intersection. In addition, the data set
entered in Vissim was vehicular data, but the Vistro had PCUs as its input.

139. Final |l y, it is proposed, to improve the

(year 2046), that the government with the private sector adopt certain measures to
encourage the Motorcycles and Rickshaw/ Qingqgi users to transfer to other public
transport modes including the BRT. This Motorcycles/ Rickshaw/ Qingqi represents
60% to 70% of the total vehicular demand. By applying such strategy, the corridor shall
perform from traffic perspective - at acceptable operational levels.

2.2.10 Data Collected from Received Reports

140. Data received from Client were checked and the information related to the traffic
assessment was extracted in relation to:

BRT Ceritical load

BRT Modal Shift

Vehicle Occupancies

BRT Potential Vehicle Types

Growth and Reduction Factors in Traffic due to introduction of BRT

=A =4 =4 -89

141. BRT Modal Shift is given in Table 2.13

Table 2.13;: BRT Modal Shift

Services Composition of the BRT demand
Public transport 90.7%
Cars 5.3%
Motorcycles 2.3%
Rickshaws 1.7%

142. Vehicle Occupancies is given in Table2.14

Table 2.14: Vehicle Occupancies
Type Private Cars/Taxies | Auto Rickshaws Motorcycle

Occupancy Rate 1.6 1.7 1.2

143. BRT Potential Vehicle Types, is given in Table 2.15

Table 2.15: BRT Potential Vehicle Types

Potential Vehicle Types on BRT Corridor
Vehicle Size BRT Nominal Vehicle Capacity
(meters) (Pass)
9 50
12 75
18 125

144, Growth and Reduction Factors in Traffic due to introduction of BRT, is given in Table
2.16
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Table 2.16: Growth and Reduction Factors in Traffic due to BRT

Year AADT Growth Factor in Traffic BRT Reduction Factor in Traffic
2026 2.5% 12.5%
2046 2.5% 8.1%

2.3 COMPONENT OF THE PROJECTS

145. The proposed project will follow the Integrated Corridor Management Approach to fulfill
the need of all road users along the corridor. Severely deteriorated road sections along
the corridors and catchment areas will be improved, traffic management will be
upgraded, and parking issues will be addressed.

146. Following are the three major components of the Yellow Line BRT Corridor project:

2.3.1 Component 1: Urban Road Infrastructure along the Yellow Line BRT Corridor
(US$ 171.0 million of which expected International Bank for Reconstruction and Development (IBRD)
financing in US$ 157.5 million and GoS financing of US$13.4 million).

147. This component will finance the rehabilitation or reconstruction of road infrastructure
and related utilities improvement and shifting (e.g. street lighting, sewer/water supply,
drainage, electrical transmission line, Sui Southern Gas Company Limited (SSGC)
pipe line, Pakistan Telecommunication Company Limited (PTCL), National Telecom
Corporation (NTC) and oil pipeline etc.). This component will also finance non-
motorized transport facilities such as motorcycle lanes, footpaths and pedestrian
crossing along the Yellow Line BRT Corridor and its direct and feeder service routes.
In addition, it will implement the recommendations and mitigations measures identified
by Environmental and Social Management Plan and Compensation and Livelihood
Rehabilitation Plans prior and during construction. Furthermore, this component will
finance detailed designs and construction supervision activities.

2.3.2 Component 2: Development and Operationalization of a BRT System along the
Yellow Line BRT Corridor

(US$ 260 million of which expected IBRD financing in US$ 218.5 million, GoS US$ 4.0 million, and
Private Sector US$ 37.5 million).

148. This component will finance BRT infrastructure implementation, including segregated
busways, interchange facilities, stations, and depots, and ITS equipment along the
Yellow Line BRT Corridor. This component will also finance partially the capital cost of
the BRT buses under a Concession Agreement with the private sector. A World Bank
Guarantee will be explored to support the BRT system operation and maintenance
along the Yellow Line BRT Corridor using a PPP model. This component will support
the preparation of TOD strategy along the Yellow Line BRT Corridor. The component
will also implement the social management plan including labor redeployment services,
for the affected existing bus operators including drivers, conductors, owners along the
Yellow Line BRT Corridor, and a Gender Action Plan, and a program of regular
engagement with key stakeholders, and implementation of a public relations and media
strategy for generating support and disseminating information on the BRT system.

2.3.3 Component 3: Capacity Building and Technical Assistance
(US$ 6 million of which expected IBRD financing in US$ 5 million and GoS US$ 1 million).

149. This component will finance project management cost, TA in road safety and traffic
management, support to regional transport authorities in automating the management
and monitoring of bus routes permits, and capacity building of SMTA.
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2.4 YELLOW LINE BRT CORRIDOR DESCRIPTION
2.4.1 Importance of the Yellow Line BRT Corridor

150. Yellow Line BRT Corridor can be termed as a key BRT corridor for Karachi. It connects
its commuters with all the main arterials and important attraction zones of Karachi by
linking them with five major corridors of the Mass Transit System proposed for Karachi
by JICA in its report.

151. The Yellow Line BRT Corridor, as a fundament al component of
Network, contemplates the operational and functional integration with other BRT
corridors as follows:

1. Common corridor (considered as the segment from Numaish to Merewether
Tower) and Karachi 6s htbBD at Numai sh transi't
With Red BRT corridor at Kashmir Road intersection along Shahrah-e-Quaideen,

With Green, Orange and Blue BRT corridors at Numaish BRT hub,

With Brown (MRT) corridor at Singer Chowrangi along 8000 Road, and

With KCR at Kala Pull on Korangi Road and Landhi Railway Station nearby

Dawood Chowrangi in Landhi

2.4.2 Alignment of Yellow Line BRT Corridor

abrown

152. The Yellow Line BRT Corridor services will operate along segregated busways running
adjacent to and on either side of the roadway median. In general, the busway will run
at-grade, though in few locations, it will travel be grade separated. The removal of
trees and plants will be compensated by planting trees along the corridor and other
locations. The BRT lanes will utilize the existing road as much as possible. The
existing road section features primarily three lanes of traffic in each direction with
median separation and with occasional service road provision. The ROW width of the
existing road ranges from 25 meters (O@rridor
meters (8000 Road and certain sections along Korangi Road). Construction of the BRT
lanes and associated facilities, including stations, pedestrian underpasses/bridges,
depots and bus bays will not involve any land acquisition. The proposed bus stations
and depots will use vacant government land.

153. Generally, the ROW availability is not an issue of concern for BRT implementation along
the Yellow Line BRT Corridor. A 3x3 road layout is ensured for approximately 80% of the
alignment with exceptions where complex interchanges (Shahrah-e-Faisal, KPT
Interchange and Malir River) or constrained sections (Future Colony into Dawood
Chowrangi), actively reduce the available ROW.

154. Based on the feasibility study and the revised alignment, the proposed project will
consist of the following:
i) Lengthi 21 km:
9 4 underpasses with approximately Length of 50 m each excluding the open
underpasses

I 24 Stations
21 at grade BRT stations
3 underground BRT stations

2 Depots
2 Elevated U-turns

Jam Sadiq Bridge
(Demolish & Reconstruct of Existing Bridge + 1 New Bridge for widening)

Kala Pull Bridge (Reinstatement)
(South Side Bridge)

71.3 Km off-Corridor at-grade Park & Ride Facilities

= = =a =4 =9
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Figure 2-1: Study Area Corridor and Major Intersections within the Project Area
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155. The corridor can be categorized in to seven segments:

Dawood Chowrangi to Future Colony

Korangi Road (8000) along Korangi Industrial Area
Jam Sadiq Bride over Malir River

Jam Sadiq Bridge to KPT interchange

KPT Interchange to FTC Flyover

FTC Flyover to Shahrah-e-Faisal

Shahrah-e-Faisal (Nursery) to Shahrah-e-Quaideen

NogosrwdhE

Segment 1 i Future Colony - from Dawood Chowrangi terminal to Mansehra Colony

156. The length of segment 1 is 1.15 km. The area is predominantly residential with active
formal and informal commercial activity. The cross section proposed by the project will
primarily improve pedestrian facilities and rehabilitate the carriageway currently in
disastrous state. Land acquisition will not be required, however, there are vendors some
of these whom may need to be relocated because of the implementation of the project.
In addition, due to the frequency of road encroachments from commercial and illegal
parking, special attention and enforcement will be required.

Figure 2-2: Segment-1: Dawood Chowrangi to Future Colony
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Segment 2 7 8000 Road - from Mansehra Colony to Malir River bridge (Jam Sadiq)

157. The length of segment 2 is 10.65 km. It is characterized by a 3+3 carriageway flanked
by 2-lane or more service roads used as unofficial parking space, freight cargo load
and unload, and/or vehicle maintenance area. These service roads are not continuous
and are often interrupted at various locations. Also, the tankers, freight cargos are
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parked, maintained at the median strip of the road. No land acquisition nor relocation
activities are expected. Encroachments related to public space invasion and illegal
parking is anticipated.

Figure 2-3: Segment-2: Korangi Road along Korangi Industrial Area
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Segment 31 Malir River Bridge (Jam Sadiq)

158. The length of segment 3 is 1.1 km. A 2x2 bridge currently connects Korangi industrial
area with the DHA/Karachi districts. Expansion of the existing structure is unlikely and
capacity increases will only be attainable through the construction of a parallel new
structure. Traffic reorganization and flow management is anticipated due to the KPT
interchange flyover accesses | anding on

159. A new bridge over Malir River, parallel to the existing bridge, with a total length of
around 1 km, and comprising three (3) lanes for main mixed traffic, one (1) dedicated
BRT lane, a sidewalk from one side and shared sidewalk/bicycle lane on the other
side.

160. Demolition works and site clearance of the existing Jam Sadiq bridge structure.
161. The works for a new bridge in-lieu of the demolished bridge to accommodate three (3)

lanes for main mixed traffic, one (1) dedicated BRT lane, a sidewalk from one side and
a shared sidewalk/bicycle lane on the other side.
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Figure 2-4: Segment-3: Malir Bridge
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Segment 4 i KPT Interchange

162. The length of segment 4 is 0.85 km. The section underneath the KPT interchange

features a large elliptical rotary with a minor axis of, approximately 130 m. Existing traffic
flows, ply 3+3 carriageways, in a generous and undeveloped area.

Figure 2-5:Segment-4: KPT Interchange
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Segments 5 and 7 i Korangi Road i (KPT Interchange to Shahrah-e-Faisal Interchange)
and Shahrah-e-Qaideen (Shahrah-e-Faisal to M.A. Jinnah Road)

163. The lengths of segment 5 and 7 are 3.9 km and 1.4 km respectively. These segments

keep a more dense, established, and busy area. Mixed uses are found flanking the
segment varying from residential to commercial and institutional. The presence of

service roads is rare, discontinuous, and only at specific locations, where clear
planning initiatives have taken place to improve traffic flow.

Pedestrian and NMT facilities are not enforced despite a considerable number of users

and pedestrians on the road. Median width varies from 1m at the Khayaban-e- Ittehad
station area to 5 to 6 m at the Sunset Boulevard.

Figure 2-6: Segment-5: KPT Interchange to FTC Flyover
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Segment 6 i Shahrah-e-Faisal (Shahrah-e-Faisal Interchange to Shahrah-e-Qaideen)

165. The length of segment 6 is 1.65 km. Heavy traffic flows, on a well-established, dense,
and complex urban setting, make this segment the most challenging for functional
design particularly considering BRT services will share ROW with general traffic. Two
flyovers provide connectivity between Korangi Road and Shahrah-e- Qaideen using
the alignment of Shahrah-e-Faisal for approximately 800 m. At this segment, the ROW
has a width of over 60 m allowing for a freeway type of operation with service roads,
sidewalks, and on-street parking provisions.

Figure 2-8: Segment-6: Shahrah-e-Faisal
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166. The technical specifications detail of the Yellow Line BRT Corridor is the following:

Speed of the System: 50 km/hr

Length of Yellow Line BRT Corridor: 21 km

9 Dedicated 20 km

1 Mixed Traffic 1 km*

No. of Proposed Stations 24

Vertical Insertion 84% at grade and 16% underground (3.4 km)
Horizontal Insertion Median aligned BRT lanes

Estimated BRT Ridership 300,000 Persons per day

* KPT and FTC Interchange, Shahra-e-Faisal
2.4.3 Direct and Feeder Services

167. Six (6) direct and three (3) feeder routes are proposed in the service plan of Yellow
Line BRT Corridor and infrastructure improvements.
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Figure 2-9: Direct and Feeder Services
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168. The Direct Service 01 starts from the Numaish passing through Korangi Road, Jam
Sadiq Bridge, Brookes Chowrangi, Landhi Road and ends near Korangi Model Park.
The overall operational length of the service is 20 km, out of which 11 km is on the
main corridor.

169. The Direct Service 02 starts from the Korangi Road and ends at Chungi Stop. The
overall operational length of the service is 9 km, out of which 2.4 km is on main
corridor.

170. The Direct Service 04 starts from the Siddiq Akbar Road, passing through Syed
Ammar Bukhari Road, Korangi Road, Coast Guard Chowrangi and ends near lbrahim
Hyderi area. The overall operational length of the service is 13 km, out of which 2.2 km
is on main corridor.

171. Direct 5 Service starts from Syed Ammar Bukhari Road towards FH Enterprises from
where it covers the two-way undivided road up to Primo chemicals then it follows that
National Refinery Road and enters the main trunk via Vita Chowrangi and exits via
Indus Chowrangi following Korangi no.5 road. The service then turns left on Qabrastan
Road towards Alakram Pakwan Center, turns right and terminates at 51/C Graveyard.
The total operational length of the Direct Service 5 is 11 km, out of which 2.72 km is on
main Corridor.
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Figure 2-10: Direct Services 01
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172. The length of YL Feeder 01 route is approximately 9.9 km and having 15 Bus Stops.
The route starts from Dawood Chowrangi and ends at Port Bin Qasim Mor via Landhi
road and N-5 highway.

173. The length of YL Feeder 02B route is approximately 11 km including an overlapping of
3.4 km with the YL Feeder 02A and having 18 Bus Stops. It starts from Dawood
Chowrangi and ends at Qasim Road / Mehran Highway intersection via Landhi
industrial area road and Mehran highway

174. The length of YL Feeder 03 route is approximately 11.8 km including an overlapping of
2.2 km with the main BRT corridor and having 11 Bus Stops. It starts from Jinnah
Airport Intersection and ends at Murtaza Chowrangi via airport road, Jinnah terminal
road, Shahrah-e-Faisal, Korangi shah Faisal road, Malir River bridge and 8000 road.

Figure 2-14: Feeder 01
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Figure 2-16: Feeder 03

2.4.4 Contracts for Yellow Line BRT Corridor

175. There will be following three separate contracts for the construction and operation of
the Yellow Line BRT Corridor bus service:

Infrastructure Development Bus Operation Services Fare Collection & ITS Services
Procure, Finance, Operate Revenue (Fare and Non-Fare)

Build the Infrastructure of the and Maintain Bus Collection Services and to

Yellow Line BRT Corridor Operation Services of the Design, Build, Finance, Operate,

project Yellow Line BRT Corridor Maintain and Transfer ITS
under Public Private Service of the Yellow Line BRT
Partnership Mode Corridor project.

2.5 YELLOW LINE BRT CORR IDOR INFRASTRUCTURE DETAIL
176. Following are the major infrastructure for the Yellow Line BRT Corridor service:

Roads (Dedicated and mixed)

Bridges

Flyovers

Elevated U-Turns

Underpasses

Bus Stations

Bus stops

Pedestrian bridges

Fences and barricades for the dedicated roads
Bus depots

E R N
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2.5.1 Roads (Dedicated and Mixed)

177. Yellow Line BRT Corridor comprises of 21 km in which 20 kms comprise dedicated
lanes and 1 km mixed traffic (KPT interchange and Shahrah-e-Faisal). The existing
roads will be used for the BRT corridor following rehabilitation/reconstruction.

178. There are about 13 intersections at the Yellow Line BRT Corridor, out of which about
six intersections have roundabouts (mainly at 8000 Road). Four (04) underpasses are
being proposed to improve level of service along all intersections.

179. A 3+3 carriageway is proposed parallel to the BRT. Walkways and cycle/motorcycle
tracks will also be provided along the corridor.

2.5.2 Flyovers and Bridges

180. Three existing flyovers/bridges will be used by the Yellow Line BRT Corridor project
which includes Kala Pull Bridge, Nursery Flyover, and FTC Flyover. At Jam Sadiq
Bridge, a new bridge parallel to the existing bridge will be constructed and existing
bridge will be demolished and reconstructed. The geometry after the widening of
bridge has been designed in such a way that three (3) lanes for mix traffic are available
in addition to dedicated BRT lanes. The southern-side of the Kala-Pull bridge will be
reconstructed as proposed.

181. Two elevated U-turns will also be constructed for the mix traffic. One is near the
Khayaban-e-Ittehad intersection and one is near National Medical Center.

182. A right turning flyover at the Sunset Boulevard intersection will also be constructed for
the mix traffic.

2.5.3 Underpasses

183. There will be four underpasses at intersections. At some intersections, wastewater
drains also cross the roads. These drains alignment will not be changed. These drains
will flow in the same direction at grade. The underpasses will pass below these drains.
The depth of the underpasses will be designed according to the depth of the drains
crossing over it. These underpasses will be mostly along 8000 Road. The location of
these underpasses is as under:

Murtaza Chowrangi

Singer Chowrangi

Sunset Boulevard intersection
Tariq Road intersection

=A =4 =4 A

2.5.4 Stations

184. There will be 24 BRT stations in the Yellow Line BRT Corridor, with an average
separation of approximately 700 m. The location of the bus stops is given as follows:

At Grade Stations:

1 Dawood Chowrangi
1 Mansehra Colony
1 Landhi Graveyard
i Sector 21
Title of Document Document No. Page No.
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Jamia Darul Uloom
SNA Motors

National Refinery
Toyota Southern

KPT Interchange 1
KPT Interchange 2
Khayaban-e-lttehad
Sunset Boulevard
Circular Avenue
National Medical Centre
Kala Pull
Shahrah-e-Faisal
Khalid Bin Walid Road
Bilal Chowrangi

Vita Chowrangi

Shan Chowrangi
Brooks Chowrangi

SR I I e I I . R LR

Underground Stations:

1 Murtaza Chowrangi
9 Singer Chowrangi
9 Tariq Road intersection

185. The BRT station infrastructure will provide following amenities for the passengers and
for the general operations of the station facility:

Provision for elevators/escalators for elderly and disabled persons,
Public address system,

Vending machines,

Passenger information display system,
Turnstiles,

Security cameras,

Advertisement / hoardings spaces,
Generator room,

Ticketing room,

Benches,

Toilets,

Drinking water

Fire extinguishers / First-aid box,
Lights, fans, etc.

= =4 =888 -8 8888 _4_9_9_°

186. Overtaking lanes: Stations of the Yellow Line BRT Corridor will feature overtaking
lanes allowing the scheduling of Express Services which will only stop at selected
stations of maximum ridership, whereas other services will stop at every station.

187. Below Figure 2.20, Figure 2.21 and Figure 2.22 shows typical cross sections of
stations and typical layout of stations is attached as Annexure-IIl.
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Figure 2-17: Typical cross section of Road
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Figure 2-18: Typical cross section of Flyover
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Figure 2-19: Typical cross section of Underpass
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Figure 2-20: Type A Station Layout
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Figure 2-21: Type E Station Layout
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Figure 2-22: Type F Station Layout
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2.5.5 Bus Depots

Depot 1

188. Depot 1 is located in Landhi near Dawood Chowrangi with an approximate area of 3
acres. The depot is owned by the Transport & Mass Transit Department. Location and
layout plan of Depot 1 is given in Figure 2.23 and Figure 2.24 respectively.

189. The Depot 1 has been designed for 43 buses including 5 number 12 meters standard
buses and 38 number 18 meters articulated busses. Following facilities have been
provided in the Depot 1:

Bus parking area

Admin Building (Ground + 2 storey)

Operational Building (Ground + 2 storey)

Manual Bus Washing bays (3 numbers)

Mechanical Repair Workshop with Pits (2 numbers)

Fuel Dispensing Station

Gate House

Provision of electric charging for Electric Vehicles (EV) buses
Landscaping

E R N
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Power Distribution

190. To cater the power requirement for Depot 1 a separate power supply connection at
medium voltage (11kV) shall be taken from K-El ect ri cb6s Grid Station
project premises.

191. The medium voltage power is supplied to the medium voltage switchgear which is
stepped down via three 11kV/0.415kV transformers in the Electrical Substation located
inside the Depot. The low voltage supply further feeds the following loads:

Table 2.17: Transformer Sizes and Respective Connected Loads (Depot 1)
TRANSFORMERS & SIZES CONNECTED LOADS

- Admin Building

- Operational Building

- Mechanical Repair Shop

TR-1 (1000 kVA) - Manual wash pits

- Utility Building

- Fuel Station

- Operational Manager rest area

- Entrance Gate house and reception building

- Security Gate office

- External Lighting

TR-2 (2500 kVA) - EV charging

TR-3 (2500 kVA) - EV charging

Electric Vehicle (EV) Charging:

192. EV charging system proposed in Depot 1 consists of the following:
9 Power Cabinet with built-in power dispensers

193. Two transformers (TR-2, TR-3) shall each supply low voltage (0.415 kV) electrical
power to 10 nos. of 180kW Electric vehicle charging power cabinets through MCCBs
(Moulded Caser Circuit Breaker) installed on two opposite periphery walls of the
parking facility.

194. The proposed system works on the principle of Parallel/ single charging of Electric
buses i.e. one power cabinet shall charge one electric bus at a time. The schedule of
charging is as under:

Time Duration No. of Buses Completely Charged
3 hours 20 buses
6 hours 40 buses
9 hours 60 buses

195. Therefore, after duration of 9 hours 60 nos. of buses shall be charged and ready for on
route operations.
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Figure 2-25: Parallel/ single charging of Electric buses (Depot 1)

Parallel / single charging scheme

| ee g

Power cahinet E l Power cabinet

Bus 1 11:00pm- 1:00 AM Bus 2 1:00pm- 4:00 AM

Depot 2

196. The proposed Depot 2 is located on Landhi Road near Indus Hospital, and has an
approximate area of 9.2 acres. The depot is owned by the Transport & Mass Transit
Department. Location and layout plan of Depot 1 is given in Figure 2.26 and Figure
2.27 respectively.

197. The Depot 2 has been designed as a multi-storey bus depot having capacity of 341
buses including 226 number 12 meters standard buses and 115 number 18 meters
articulated busses.

198. Following facilities have been provided in the Depot 2:

R S

Multi-storey parking structure

Admin Building (Ground + 4 storey)

Two Operation Buildings (Ground + 3 storeys each)
Manual Bus Washing bays (3 numbers)

Automatic Bus Washing bays (2 numbers)
Mechanical Repair Shop with pits (9 numbers)
Body Repair & Paint Shop

Fuel Dispensing Stations

Two Gate Houses including emergency gate house
Provision of electric charging for EV buses
Landscaping
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Figure 2-26: Location of Depot 2

Figure 2-27: Layout Plan of Depot 2

Title of Document Document No. Page No.
Environmental and Social Impact Assessment (ESIA) 4309-02 2-36


































































































































































































































































































































































































































































































































































































































































