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EXECUTIVE SUMMARY 

Project Overview 

1. This supplementary EIA study has been prepared for the 2.4 km stretch of the 

common corridor from Municipal Park to Merewether tower which is located in a 

historic part of Karachi city with fifteen buildings declared as ‘National Heritage’ by the 

Sindh Building Control Authority (SBCA) lying along the proposed project corridor on 

M.A Jinnah road. A map of the project area is provided as Figure ES-1. 

Project Need 

2. The development of the proposed BRT project is of high significance considering the 

urgent need for improving the urban transport landscape in Karachi and particularly 

along M.A Jinnah road. This project is expected to contribute towards improved 

logistical efficiency and convenience along M.A. Jinnah road and result in improved 

avenues for trade and commerce. The economic and social development in the 

project area will pave the way for uplift of this entire area of Karachi through 

generation of economic opportunities and increased investor interest. 

3. The BRT project can be used as an opportunity to restructure the entire public 

transport industry in Karachi city. With the BRT implemented, the government will 

have more bargaining power to reform the public transport in Karachi city. BRT could 

be used as an opportunity to bring professional bus operating companies to run in 

Karachi and show the best practice model to the existing operators. 

4. Many positive impacts on the environment are expected from the proposed BRT 

project due to the use of a cleaner and more fuel efficient fleet being used in the BRT 

as well as reduction in vehicular exhaust emissions due to reduction in kilometers 

travelled by private vehicles. 

5. There are also a number of economic benefits associated with the proposed BRT 

project due to the time savings of both the public transport and private vehicle 

passengers. Also, since there is no formal bus industry as yet in the city, the BRT will 

open up more formal employment associated with the BRT such as security guards, 

bus drivers, mechanics etc.  

6. In comparison to rail based mass transit system, BRT offers flexibility and is easy to 

expand. Dedicated BRT lanes can increase bus travel speed significantly. But most 

importantly, with BRT, buses can operate inside and outside the BRT corridor, 

allowing rapid citywide coverage.  

Study Methodology 

7. Primary and secondary data has been collected and used to assess the 

environmental impacts of the Project. Detailed baseline monitoring to assess potential 

impacts on air quality, noise and vibration levels has been conducted and presented 

in this study. This EIA report highlights all potential environmental impacts associated 

with the Project and recommends mitigation measures. Any environmental impacts 
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associated with the project need to be properly mitigated, through the existing 

institutional arrangements described in this report. 

8. The significance of impacts from the proposed project were then assessed and for 

those impacts requiring mitigation, suitable measures were proposed to reduce 

impacts to within acceptable limits as per local and international applicable 

regulations. A detailed environmental management and monitoring plan was 

developed to ensure compliance to the proposed measures during the project 

development. 

Public Consultation Process 

9. Considering the historical significance of this project corridor and keeping in view the 

particular sensitivities and associated uncertainty and mistrust amongst the business 

community due to the ongoing anti-encroachment drive across Karachi city, including 

the M.A Jinnah road, the stakeholder consultation process was challenging. However, 

extensive consultations have been conducted and the findings of these consultations 

have been presented in this supplementary EIA study. 

10. Detailed and extensive consultations with over 38 different key stakeholders have 

been conducted to date, consisting of the business community along the project 

corridor through the forum of the Karachi Chambers of Commerce and Industry 

(KCCI) where representatives of all major trade unions were apprised of the details of 

the proposed project and their comments/concerns/suggestions were obtained. 

Furthermore, other key stakeholders consisting of the trustees of the Swami Narain 

temple which is over 150 years old, along with key officials and representatives of the 

relevant public sector agencies such as the Karachi Municipal Corporation were also 

consulted. The details of the persons consulted are provided as Annexure F. 

11. The key comments and concerns raised as a result of the consultations as part of the 

scoping activity are as follows:  

▪ A long term and convenient parking solution for all the vehicles and motorcycles 

presently being parked along the corridor must be provided to ensure the 

convenience for all stakeholders using the corridor each day. 

▪ Prior to commencement of the project construction works, alternate parking 

arrangements must be provided to all stakeholders to ensure convenient parking 

solutions. 

▪ An effective traffic management plan must be developed with diversion routes 

clearly provided to all stakeholders prior to commencement of works to ensure 

ease of access to the stakeholders to the markets linked to the project corridor. 

▪ A public communication strategy must be implemented by the GoS to remove any 

misconceptions regarding the scope of the project works and to clearly state that 

(a) only the existing right of way will be used, (b) no destruction of shops will take 

place. 
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▪ Timings for the construction works must be agreed beforehand with the local businesses to 

enable them to bring their goods into the corridor each day without any hindrance. 

▪ Multiple contractors should be engaged to ensure work is completed faster. 

▪ Institutional strengthening will be critical to the success of the project since otherwise the 

project will not be sustainable. 

Analysis of Alternatives 

12. The ‘No Project’ alternative was considered which is not a viable option since the 

millions of people using public transport in Karachi city each day would not benefit 

from a sustainable, more efficient, more economical and safer transport system and 

would continue to suffer congestion and traffic accident risks in the city.  

13. A number of different route options were considered keeping in view a mix of 

technical, economical and environmental aspects to ensure the finalized route of the 

project would be the most favorable amongst the possible route alignment options.  

14. The Central Business District (CBD) of Karachi begins from Gurumandir. Muhammad 

Ali (M. A.) Jinnah Road is the most important road feeding the CBD all across up to 

Karachi Port at Kemari. The road feeds almost all land uses in the CBD and plays a 

vital role in traffic circulation and in feeding areas within and outside the CBD. It is due 

to this reason that all major existing public transport routes coming from all over the 

city enter M. A. Jinnah road and use it as the major road for serving the CBD.  

15. Based on a detailed analysis of the volume of public transport vehicles and 

passengers reaching the M.A Jinnah road on a daily basis, it is clear that the selection 

of this project corridor for the proposed BRT corridor is justified.  

Potential Major Impacts 

Traffic Management  

16. The traffic management plan shall be prepared by the Contractor and approved by the 

GoS and ADB prior to commencement of the project construction activity. The main 

objectives of the plan shall be to maximize the safety of the workforce and the 

travelling public while keeping the traffic flowing as freely as possible. 

Disruption to Utilities 

17. The project will require demolishing and relocating some of the structures within the 

ROW such as water supply pipes, drainage structures, power and communication 

cables. Temporary suspension of services (planned or accidental) can affect the 

economy, industries, businesses and residents’ daily lives.  

18. All required mitigation measures shall be implemented such as planning of activities 

through coordination with relevant line departments to minimize impacts on utilities at 
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work sites along the project corridor, advance notices to communities to enable them 

to prepare for utility outages etc. 

Historical/Archaeological sites 

19. The Muhammad Ali Jinnah road, a.k.a MA Jinnah road, was known originally as 

Bunder (or Bandar) road, meaning ‘Port road’. It is one of the city’s oldest and most 
important road, running through the city to the docks. It was later renamed in honor of 

the founder of the nation, Muhammad Ali Jinnah. There are a number of landmarks 

located along this historic road, including the Merewether Clock Tower, Karachi 

Municipal Corporation Building, City Court, Denso Hall and Library, Khaliq Dina Hall 

and Shri Swaminarayan Mandir (Temple). 

20. The Sindh Building Control Authority (SBCA) has listed a total of 426 buildings 

declared as ‘National Heritage Buildings’ across Karachi city1. A careful review of this 

list has revealed that forty-two buildings are located on the M.A. Jinnah road. It should 

be mentioned that the Khaliq Dina Public Hall and Library is also listed as a ‘National 
Monument’ for Sindh province.2 

21. Field surveys were able to reveal that fifteen ‘national heritage’ buildings are located 

on the 2.4 km stretch of the BRT Common Corridor. Although it is quite challenging to 

identify all the forty two national heritage buildings listed on the M.A Jinnah road since 

this information is not easily available, however in case any other buildings from the 

SBCA list are found to be lying within the corridor, they shall be added to the updated 

version of the supplementary EIA report. 

22. During the construction phase of the project, it shall be ensured that required 

mitigation measures are in place to protect all sensitive receptors located along the 

corridor through efficient and effective implementation of the Environment 

Management Plan (EMP), particularly relating to protection of the national heritage 

and historical buildings from high vibration levels during the construction works. 

23. The vibration levels from the use of the construction equipment and vehicles will be 

closely monitored to ensure typical peak particle velocities remain within allowable 

limits and do not exceed the 5 in/sec limit, in which case major structural damage 

such as cracking or shifting of foundations or bearing walls can take place. 

Ambient Monitoring (Air Quality, Noise and Vibration Levels) 

24. The EPA certified and well reputed laboratory, SUPARCO, was engaged to conduct ambient 

monitoring for air quality, noise and vibration levels at three locations along the proposed 

project common corridor which were as follows: 

Location 1: Opposite Services Hospital (near Jama Cloth) 

                                                           
1 https://antiquities.sindhculture.gov.pk/index.php/publication/reports/karachi-heritage-building-re-survey-

project/309-sindh-building-control-authority-heritage-buildings 
2 Pak EPA-Government of Pakistan (Oct 1997), Guidelines for Sensitive and Critical Areas 
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Location 2: Denso Hall 

Location 3: Next to cluster of historical buildings (near Memon mosque) 

25. These three locations have been strategically selected keeping in view their high level 

of sensitivity since the ‘Location 1’ is opposite the Services hospital while the ‘Location 
2’ lies opposite a national heritage building (Denso Hall). The ‘Location 3’ was 
selected since it is situated between a cluster of historic buildings. Furthermore, these 

three locations are spread across the 2.4 km common corridor and thus are 

considered to be representative of the ambient air quality, noise and vibration levels in 

the project corridor. 

Air Quality  

26. The potential impacts on air quality have been assessed for both the construction and 

operation phases of the project. The major impacts expected during the construction 

phase of the project are due to dust emissions resulting from vehicular movement, 

emissions from construction machinery, use of generators and construction vehicles. 

These impacts will be mitigated through employing of best practices such as water 

sprinkling, tuning and maintenance of construction equipment and vehicles, covering 

of materials susceptible to dust formation during transportation etc.  

27. Detailed air quality monitoring at different points along the corridor has been 

conducted and the results have been presented in this EIA report. Based on the 

monitoring results, it has been observed that SO2, PM2.5 and PM10 are exceeding the 

permissible limits, which indicates that the airshed is already quite degraded. Thus, all 

possible efforts will need to be made during the construction phase through adoption 

of best practices to minimize any further worsening of the pollutant concentrations in 

the airshed of the project area. 

28. The modeling estimated that the predicted ambient concentrations of CO are 10.7756 

mg/m3 and 10.782 mg/m3 for diesel and CNG fuel respectively, which are exceeding 

the limit of SEQS (5 mg/m3 for 8-hrs averaged) for CO in ambient air. However, the 

predicted incremental concentrations of CO are 0.0006 mg/m3 & 0.007 mg/m3 for 

diesel and CNG fuel respectively, that depicts no significant impact.  Similarly, 

modeled predicted ambient concentrations of PM10 are 142.509 ug/m3 and 142.5008 

ug/m3 for diesel and CNG fuel respectively, which are well within the limit of SEQS 

(150 ug/m3 for 24-hr averaged) for PM10 in ambient air but exceeded as per 

prescribed limit of WHO guideline for ambient air (50 ug/m3 for 24-hr averaged).  

29. Similarly, contributions of predicted incremental concentrations for PM as PM10 for 

diesel and CNG fuel are minimal i.e 0.009 ug/m3 and 0.0008 ug/m3 for diesel and 

CNG fuel respectively. NOx as NO2 predicted incremental concentrations for 1 hr 

average period are 6.909 and 12.068 ug/m3 for diesel and CNG fuel respectively and 

would have no significant impact on the environment due to project activity during the 

operational phase.  
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30. Finally, current ambient air concentration (background concentration) for the pollutant 

CO is very high and exceeded the limit of SEQS. Similarly, PM10 background 

concentration is also exceeding the applicable limit as given in the WHO guidelines for 

ambient air while the predicted incremental concentrations for pollutants CO, PM and 

NOx have minimal pollutant contribution to the environment.  

31. This modeling study depicts that the emissions of CO, PM and NOx from the 

proposed BRT buses during operational phase would have insignificant impacts on 

ambient air pollutant levels along the proposed corridor under study.   

Noise impacts 

Construction Noise 

32. Based on the ambient monitoring, the noise levels have been observed to be 

considerably exceeding the permissible levels. Thus, it will need to be ensured as part 

of the mitigation measures that during the construction works, at no time must the 

noise levels be permitted to exceed 3 dB(A) from the ambient noise levels as per IFC 

guidelines. 

33. In addition, the calculation procedures outlined in the US Federal Highway 

Administration Construction Noise Handbook have been used to determine average 

construction noise levels for various construction phases to assess noise quality 

impacts during the construction phase of the project. 

34. Precise information on the type, quantity, location and utilization of plant and 

equipment to be used during the construction phase is not available at this stage and 

will be dependent on the working methods of the selected contractor(s). However, 

preliminary calculations have been conducted to provide a general magnitude of the 

noise levels during various construction phases. 

35. The noise impact assessment was performed by identifying noise levels at certain 

distances from the construction activities. Some noise sensitive receptors are located 

at the second floor or higher floors of the buildings next to the construction activities. 

Calculations need to be finalized by the contractor when the construction work 

schedule details and equipment types are determined. 

36. As measured, existing average noise levels along the project corridor during daytime 

is 85 dB(A), in accordance to the IFC guidelines, the noise limit will be 88 dB(A). 

Results of the calculations indicate that during certain construction activities, produced 

worst case average hourly noise levels would be higher than 88 dB(A). However, 

duration of the anticipated noisy construction activities would be short and during 

daytime. Therefore, residences may not object to the noise, especially when they will 

be directly benefited, especially at the portion where there will be no more nixed 

traffic. Operational noise levels would drop substantially after the completion of the 

project where there will be no mixed traffic. 
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Operation Noise 

37. A computer noise model was developed using Sound PLAN software to predict traffic 

noise levels and analyze possible noise impacts. 

38. Traffic volume is one of the main input items for conducting traffic noise study. 

Besides traffic volumes, types of the vehicle are also important. Existing traffic counts 

were conducted at several locations along the project corridor. All the counts started 

at 7 am but some ended at 8 pm and others at 9 pm. No nighttime counts were 

conducted for the project. 

39. According to the project traffic specialist, the future mixed traffic volumes will be 

almost the same as the existing traffic volumes. However, some of the traffic 

movements may be different because a portion of the corridor will be blocked off to 

the mixed traffic and will be dedicated to the buses only. 

40. Buses will be operating for 16 hours a day between 6 am and 10 pm. It is assumed 

the head way of one bus every 40 seconds during peak hours and one bus every 90 

seconds during non-peak hours. 

41. Results of the analysis indicate that there would be drop of almost 20 dB in the 

daytime traffic noise levels for the areas where there will be only BRT buses. This is a 

substantial reduction in the noise levels. There would be almost no traffic noise during 

the night hours where roadway is dedicated to the BRT buses only when there would 

no buses. 

42. Predicted future peak hour average noise levels for the area where there would be 

BRT and mixed traffic are in high 70s to low 80s in comparison to the measured 

existing noise levels which are in mid 80s. Predictions include only traffic noise and do 

not consider honking or other noise sources in the area which may have been 

captured during the existing background noise measurements. Some rickshaws 

remove their mufflers to improve the efficiency and increase the power, as a result 

those rickshaws make more noise than the others. Effects of the removal of the 

muffler cannot be included in the model while it would have been captured during the 

noise measurements. 

43. Since BRT bus only noise is in mid to high 60s, it would not increase the overall mixed 

traffic noise, which is approximately 20 dB higher. Based on the laws of physics, when 

a noise source is more than 10 dB lower than another noise source, the noise source 

with lower level would not contribute to the total noise level. 

44. In conclusion, as a result of implementing BRT project, traffic noise levels would be 

substantially reduced for the half of the corridor where there would be no mixed traffic 

and would not increase the total traffic noise in the areas where there will BRT buses 

along with mixed traffic. Therefore, no traffic noise impacts are anticipated as a result 

of the proposed BRT project. 
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Vibration impacts  

45. The vibration levels have been monitored at three representative locations along the 

project corridor. Vibration measurements were conducted using Extech model 407860 

Vibration meter. A metal plate of 5 by 5 cm size was glued to the sidewalk and then 

the accelerometer was attached to the metal plate using its magnetic base. 

Measurements were conducted at 30 sec intervals for a total of 15 minutes at each 

site and then the measured values were averaged. The vibration levels recorded will 

serve as the baseline and will be critical during the construction works to monitor the 

increments in the vibration levels to ensure no damage to the numerous historical 

buildings along the corridor take place. The vibration levels varied from 1.54 mm/s 

near Memon Masjid to 1.89 mm/s near Denso Hall. 

46. The major source of vibration would be the impact piling that would produce 10 times 

more vibration that allowable limit of 3 mm/s for the historic buildings at 7.5 meters 

from the source. Vibration levels would drop to 3 mm/s at approximately 40 m from 

the source. In accordance to the latest project layout drawings, closest buildings to the 

impact piling would be at 10 meters. Historic buildings (H.B. 12, H.B 13, and H.B 14): 

Denso Hall and Library are within close vicinity of the impact piling activities. 

47. Measured vibration levels indicated that some of these historic buildings presently are 

exposed to vibration levels of up to 3.6 mm/s with no obvious signs of damage. 

However, on average, they are exposed to PPV of less than 2 mm/s. 

48. Vibratory roller used for dirt compacting is a major source of vibration as it produces 3 

mm/s vibration level up to 11 meters from the source. Large bulldozers, trucks, and 

drilling can also produce 3 mm/s vibration levels up to distance of 7 meters. Other 

sources of vibration would be trucks going over bumpy areas in the construction zone 

and drilling. 

49. The expected vibration levels from the construction works are expected to be 

manageable and the implementation of proposed mitigation measures and monitoring 

of the vibration levels during the construction works will ensure no significant impacts 

due to vibration take place. 

 

Land Acquisition & Resettlement  

50. The proposed project works shall be conducted along the existing RoW with no land 

acquisition and/or resettlement required to be conducted along this corridor.  

Cumulative Impacts 

51. No other infrastructure works are planned to be conducted along the proposed project 

corridor while the BRT project works shall be conducted. Thus, no cumulative impacts 

are expected.  

Indirect and Induced Impacts 



EIA for Karachi Bus Rapid Transit Project – 2.4 km BRT ‘Common’ Corridor – Municipal Park to Merewether 
Tower 

 

LIST OF TABLES 21 | P a g e  

52. The potential impact of development along the project corridor of M.A Jinnah road in 

Karachi city has been examined, which indicated that the existing and planned 

infrastructure such as water supply, wastewater collection and treatment, municipal 

solid waste collection and disposal would be adequate to accommodate any potential 

population intake as a result of the proposed project development. Thus, negative 

indirect and induced impacts from this project are not expected.  

Institutional Arrangements 

53. During the construction phase, the overall responsibility for the implementation and 

monitoring of the EMP rests with the Project Director (PD). The PD through 

assistance from the Supervision Consultant’s Environmental staff and the 
Environment team of TMTD, will supervise the implementation of the proposed 

mitigation measures and monitor the implementation progress in the field. Monthly 

environmental monitoring data/reports will be incorporated in the project 

implementation progress reports to be shared with ADB and such monthly reports will 

be consolidated into bi-annual monitoring reports and submitted to ADB for review 

and clearance. Upon clearance, all such reports will be uploaded on the TMTD and 

ADB websites. 

Conclusion & Recommendations 

54. An action plan with clear roles and responsibilities of stakeholders has been provided 

in the report. The TMTD, Contractors and the Construction Supervision Consultant 

are the major stakeholders responsible for the action plan. The action plan must be 

implemented prior to commencement of construction work. 

55. Mitigation will be assured by a program of environmental monitoring conducted during 

construction and operation to ensure that all measures in the EMP are implemented 

and to determine whether the environment is protected as intended. This will include 

observations on and off-site, document checks, and interviews with workers and 

beneficiaries, and any requirements for remedial action will be reported. The engaging 

of external environmental monitoring consultants for ensuring efficient and effective 

implementation of the mitigation measures is also under consideration.  

56. Therefore, the proposed BRT development is likely to cause certain significant 

adverse impacts, mostly during the construction phase, that shall be mitigated through 

necessary measures. The potential adverse impacts that are associated with design, 

construction, and operation can be mitigated to standard levels without difficulty 

through proper engineering design and the incorporation or application of 

recommended mitigation measures and procedures. Based on the findings of this EIA 

study, the classification of the Project as Category ‘A’ is confirmed. It is concluded that 
the proposed project should proceed, with appropriate mitigation measures and 

monitoring programs identified in the EIA.  

57. As a result of this EIA study, it has been determined that any adverse or harmful 

impacts shall be effectively mitigated through implementation of necessary measures 
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and through regular monitoring. The project falls under the Category ‘A’ of ADB's 
Guidelines and thus an EIA has been prepared for the proposed project.  
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Figure ES-1: Project Area Map 
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1 Introduction 

1.1 Project Background 

58. The Project was first identified under the Karachi Transportation Improvement Plan 

(KTIP) a Japan International Cooperation Agency (JICA) funded planning study 

covering the whole of the metropolitan area. The Red Line, one of 6 identified in the 

KTIP, was developed in its preparatory stage in 2014-15 under Asian Development 

Bank (ADB) funding, as one of two preferred Bus Rapid Transit (BRT) routes for initial 

development.  

59. A preparatory level Initial Environmental Examination (IEE) was prepared at that time, 

which was followed in 2018 by the preparation of a detailed Environmental Impact 

Assessment (EIA) study for the Red Line Corridor, extending over 24.2 km from 

Numaish to Malir Halt Depot. The review of this EIA study is presently ongoing by 

SEPA and the No-objection Certificate (NOC) is still pending. 

60. In addition to the 24.2 km Red Line Corridor, the ADB has agreed to finance an 

additional corridor of 2.4 km from Municipal Park to Merewether Tower. Thus, this 

supplementary EIA study has been prepared in order to meet both national and ADB’s 
safeguards requirements.  

61. The scope of this additional financing by ADB shall consist of restructuring the 2.4 km 

of the common BRT corridor with the objective to address parking and encroachment 

issues, improve the surrounding walking environment, share public space equitably 

between pedestrians, public transport and private modes, and provide a more 

pleasant and beautiful urban environment.  

62. This supplementary EIA study report presents the screening of potential 

environmental impacts of the proposed project and contains the mitigation measures 

in order to eliminate or reduce the negative impacts to an acceptable level, describes 

the institutional requirements and provides an environmental management plan. 

The project area map of the proposed project is provided as Figure 1.1 below. 

1.2 Project Objective 

63. The Mass Transit Corridors were proposed by JICA in their report, the Karachi 

Transportation Improvement Project (KTIP, 2012) based on the demand forecasts. In 

the JICA study, future growth projections of cars and motorcycles indicated that traffic 

volumes will soon outpace available road space. Thus, the current transport system 

will result in increased congestion and longer travel times, as well as worsening air 

quality.  

64. The project was initiated considering the following objectives: 

▪ To develop a sustainable urban transport system in Karachi through the 
delivery of a BRT corridor focusing on accessibility and people’s mobility, 
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reliability, and rapid journey times; 

▪ To deliver a financially-sustainable corridor that does not require long-term 
operational subsidies; 

▪ To provide a holistic solution for integrated urban mobility by offering full 
connectivity to the Green Line and other future BRT and MRT corridors, and by 
providing modern pedestrian and bicycle facilities; 

▪ To remove constraints to sustainable economic growth by resolving the 
problems of road congestion, safety, and deteriorating air quality along the Red 
Line corridor; 

▪ To achieve economic and social equity by providing an affordable, safe, secure, 
and accessible service, especially for women, students, lower-income residents, 
and persons with disabilities; 

▪ To introduce high-technology components to Karachi’s transport system: i) bio-
methane hybrid BRT vehicles that dramatically reduce emissions, noise, and 
operational costs; ii) biogas production as a fuel source from agricultural waste; 
and, iii) intelligent transportation systems (real-time information displays for 
customers, operational control center, fleet management system, and automatic 
fare system); 

▪ To improve public space along the selected corridor through integration of land 
use and transport planning (transit-oriented development); and 

▪ To elevate quality of life and make Karachi a more pleasant city. 

1.3 Environmental Category of the Project 

65. According to ADB’s Safeguard Policy Statement (SPS) 2009, a Rapid Environmental 
Assessment (REA) Checklist was prepared (Annexure-A). The Pakistan 

Environmental Protection Agency’s “Guidelines for the Preparation and Review of 
Environmental Reports (2000)” were also consulted. Based on the initial findings, it 

was ascertained that certain adverse environmental impacts are expected due to 

development of the proposed 2.4 km BRT Common Corridor project, and thus the 

subject project is considered environmentally “A” category. Therefore, an EIA has 

been conducted. 

1.4 Methodology of EIA Study  

The following methodology was employed for this EIA: 

66. Since this is a supplementary EIA report, thus all efforts have been made to avoid 

repetition and duplication of data already contained in the EIA study for the Red Line 

by referring to the relevant sections of the existing EIA study throughout this report. 

67. Available secondary data was reviewed from the existing IEE report prepared during 

the PPTA stage in 2016, the EIA report for the Red Line, revised PC-1 document, EIA 

report for the Green Line and any other documents found to be relevant to the 

environmental assessment of this BRT common corridor.  

68. Field visits were undertaken consisting of preliminary scoping through surveys and 

assessment activities along with primary data collection such as ambient monitoring 
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(air quality, noise and vibration levels) and stakeholder consultations to establish the 

potential impacts and categorization of activities and the Rapid Environmental 

Assessment (REA) was completed. The key receptors and stakeholders within the 

project area (50 meters on either side of the project alignment) were identified. 

69. Since this 2.4 km of Common Corridor is historically extremely rich and contains 

fifteen buildings declared by the Sindh Building Control Authority (SBCA) as ‘National 
Heritage’, thus these buildings were mapped as sensitive receptors along with other 

sensitive receptors such as hospitals, schools and residences located along this 

Common Corridor. 

70. This project corridor contains a large number of key stakeholders and complex socio-

political dynamics, making the consultative quite challenging and sensitive in nature. 

Detailed and extensive stakeholder consultations have been conducted with key 

stakeholders such as local businesses, government and local government bodies etc. 

in line with the ADB requirements.  

71. The significance of impacts from the proposed project were then assessed and for 

those impacts requiring mitigation, suitable measures were proposed to reduce 

impacts to within acceptable limits as per local and international applicable 

regulations. 

72. A detailed environmental management and monitoring plan was developed to ensure 

compliance to the proposed measures during the project development. 

1.5 Proponent of Project 

73. The Transport and Mass Transit Department (TMTD), Government of Sindh (GoS) is 

the proponent of the Project and all planning and execution activities will be 

accomplished through a designated Project Director (PD).  

1.6 Structure of the Report 

74. The EIA report contains eleven chapters as follows:  

▪ Introduction 

▪ Policy and Legal Framework 

▪ Description of the Project 

▪ Description of Environment 

▪ Analysis of Alternatives 

▪ Assessment of Environmental Impacts and Mitigation Measures 

▪ Institutional Requirements Environmental Management Plan 

▪ Public Consultation 
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▪ Grievance Redress Mechanism 

▪ Findings, Recommendations and Conclusions 

▪ References 

1.7 Further Additions & Updating of EIA study  

75. It should be mentioned that this version of the report shall be further updated, 

particularly from the context of modeling of key environmental parameters (ambient air 

quality, noise levels and vibration levels) along with continuing the stakeholder 

consultation process with all key stakeholders along the corridor.. In addition, any 

other details of the proposed project that might become available over the coming 

weeks and months shall be incorporated into any subsequent updated versions of this 

supplementary EIA report.  
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Figure 1.1: Key Map of Proposed Project 
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2 Policy and Legal Framework 

2.1 General  

76. Please refer to Chapter 2 ‘Policy, Legal and Administrative Framework’, Page 9 of the 

EIA report3 for the complete description of the policy and legal framework applicable to 

the project. 

77. However, certain regulations specific to ADB have not been presented in the earlier 

EIA report4 and have been presented below in this supplementary EIA report. 

2.2 ADB’s Public Communication Policy 2011 

78. The PCP aims to enhance stakeholders’ trust in and ability to engage with ADB, and 
thereby increase the development impact of ADB operations. The policy promotes 

transparency, accountability, and participatory development. It establishes the 

disclosure requirements for documents ADB produces or requires to be produced. 

2.3 ADB’s Accountability Mechanism Policy 2012 

79. The objectives of the Accountability Mechanism is providing an independent and 

effective forum for people adversely affected by ADB-assisted projects to voice their 

concerns and seek solutions to their problems, and to request compliance review of 

the alleged noncompliance by ADB with its operational policies and procedures that 

may have caused, or is likely to cause, them direct and material harm. The 

Accountability Mechanism a “last resort” mechanism. 

2.4 Interaction with Other Agencies 

80. The Transport & Mass Transit Department (TMTD), GoS is responsible for ensuring 

that the project complies with the laws and regulations controlling the environmental 

concerns of the bus rapid transit (BRT) construction and operation and that all 

preconstruction requisites, such as permits and clearances are met. This section 

describes the nature of the relationship between the TMTD and concerned 

departments. 

2.5 Provincial EPAs 

81. TMTD will be responsible for providing the complete environmental documentation 

required by the SEPA and remain committed to the approved project design. No 

deviation is permitted during project implementation without prior and explicit 

permission of the SEPA. 

                                                           
3 https://www.adb.org/projects/documents/pak-47279-002-eia 
4 https://www.adb.org/projects/documents/pak-47279-002-eia 
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2.6 Provincial Departments of Forests and Wildlife 

82. No uprooting or clearing of trees is expected for the proposed project. However, any 

removed trees or vegetation under private ownership will be compensated as per 

provision that in case of disruption to vegetation or trees, the project contractor will be 

responsible for acquiring a 'No-Objection Certificate' (NOC) from the concerned forest 

department. The application for an NOC will need to be endorsed by the TMTD. 

2.7 Provincial Governments 

83. The TMTD and its contractors must ensure that the project meets the criteria of 

provincial/district governments as related to the establishment of construction camps 

and plants, and the safe disposal of wastewater, solid waste, and toxic materials. 

TMTD will coordinate and monitor environment related issues. 

2.8 Comparison of International and Local Environmental Legislations 

84. The ADB SPS requires application of pollution prevention and control technologies 

and practices consistent with international good practice, as reflected in internationally 

recognized standards. The SPS states that when host country regulations differ from 

these standards, the EA will achieve whichever is more stringent.  

85. In order to select the most stringent standards applicable, a mix of local (NEQS) and 

international (IFC) regulations have been selected. The IFC Environmental, Health, 

and Safety (EHS) Guidelines, General EHS Guidelines: Environmental, Noise 

Management has noise level guidelines for daytime and nighttime which are 

applicable for the traffic noise, but IFC does not have any guidelines for the 

construction noise. Considering the high baseline noise levels along the project 

corridor, it shall be ensured that the increase in noise levels is minimized as far as 

possible. Also, project related noise levels along the project corridor are not allowed to 

increase the existing levels by 3 dB (A) or more. Furthermore, it shall be ensured that 

all necessary noise mitigation measures are implemented to minimize the noise levels 

in the project area. 

86. No standardized criteria have been developed by international organizations for 

assessing construction noise impact. Consequently, criteria must be developed on a 

project specific basis unless local ordinances apply. Generally, local noise ordinances 

are not very useful in evaluating construction noise. They usually relate to nuisance 

and hours of allowed activity and sometimes specify limits in terms of maximum 

levels, but they are generally not practical for assessing the impact of a construction 

project. Project construction noise criteria should take into account the existing noise 

environment, the absolute noise levels during construction activities, the duration of 

the construction and the adjacent land use. 

87. Due to the lack of local construction noise limits, recommended noise limits for the 

construction activities in the Noise and Vibration Impact Assessment manual of the 

US department of Transportation, Federal Railroad Administration (2012) may be 

considered for this project. Table 2.1 presents recommended noise limits. 
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88. The Table 2.2 presents IFC workplace noise standards that are applicable to the 

construction workers. It should also be noted that IFC EHS guidelines advise that 

where existing ambient noise levels already exceed thresholds, the Project should not 

result in an increase of more than 3 dB over existing ambient noise at the nearest 

receptor location off-site. 

89. Since measured existing background noise levels along the project alignment in 

average are 85 dBA during the daytime and 79 during the nighttime, per IFC 

guidelines, noise limits could be set at 3 dB above these existing background levels. 

Therefore, average hourly daytime limit could be 88 dBA and nighttime limit could be 

82 dBA. These limits are also in line with the construction noise limits recommended 

by US FTA for the residential areas that are shown in Table 2.1 below. 

90. A comparison of applicable local and international guidelines for ambient air quality 

has been provided in Table 2.4 below. In the case of most pollutants, the NEQS 

standards for ambient air quality are more stringent in comparison to USEPA and 

WHO/IFC standards. The applicable and most stringent parameters for each 

respective pollutant are highlighted in green.  

91. Similar to the standards for air quality, the comparison of noise standards provided in 

Table 2.5 clearly shows that NEQS standards for noise are more stringent in 

comparison to the IFC standards. The only exception is the daytime noise level 

standard for Industrial areas where the IFC standard is more stringent (70 dB(A)) in 

comparison to NEQS (75 dB(A)) and so for this particular parameter, the IFC standard 

will be used. Apart from this one exception, the NEQS standards have been used for 

the proposed BRT project.  

92. As far as regulations regarding other environmental parameters are concerned such 

as acceptable effluent disposal parameters, the local regulations i.e. NEQS take 

precedence over any other international regulations such as IFC. 

93. No standards for vibration exist in Pakistan and IFC also does not have specific 

vibration impact guidance. Over the years, numerous vibration criteria and standards 

have been suggested by researchers, organizations, and governmental agencies. The 

Table 2.3 provides the vibration criteria for construction in different countries. Most 

countries use peak particle velocity (PPV) for evaluating vibration impacts at different 

types of buildings. Typical PPV limit for historic buildings is 2 to 3 mm/s; therefore, it is 

recommended to use 3 mm/s for this project. However, wherever existing background 

levels are already high, the limit must be established based on the results of the 

measurements. . During the construction activities, vibration levels shall be monitored 

to ensure they do not exceed the international vibration standards for historical 

buildings. 

Table 2.1: General Assessment Criteria for Construction Noise 

Land Use One-hour Leq, dBA 
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Day Night 

Residential 90 80 

Commercial 100 100 

Industrial 100 100 

 

Table 2.2: IFC Work Environment Noise limits 

Type of Work, workplace IFC General EHS Guidelines 

Heavy Industry (no demand for oral communication) 85 Equivalent level Leq,8h 

Light industry (decreasing demand for oral 
communication) 

50-65 Equivalent level Leq,8h 

 

Table 2.3: Vibration Criteria for Construction in different Countries 

Country Standard 

India (CMRI) 

Historical Buildings 

Domestic site development 

Industrial site development 

 

 

2 mm/sec PPV 

 

5 mm/sec PPV 

 

12.5 mm/sec PPV 

Australia 

Historical buildings 

Residential development 

Commercial development 

 

 

2 mm/sec PPV 

 

10 mm/sec PPV 

 

25 mm/sec PPV 

USA (Construction Vibration Damage 

Criteria, FTA 2006) 

Type I building 

Type II building  

Type III building 

Type IV building 

 

 

 

0.5 in/sec (12.7 mm/s, 102 VdB) 

 

0.3 in/sec (7.6 mm/s, 98 VdB) 

 

0.2 in/sec (5 mm/s, 94 VdB) 

 

0.12 in/sec (3 mm/s, 90 VdB) 
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Table 2.4: Comparison of International and local Air Quality Standards* 

Pollutants 

USEPA WHO/IFC Pak. NEQS 

Avg. Time Standard Avg. Time Standard Avg. Time Standard 

SO2 

3 hrs 

1 hr 

0.5 ppm 

75 ppb 

    24 hr 

10 min 

 20 ug/m3  

500 ug/m3 

Annual Mean 

24 hrs 

80 ug/m3 

120 ug/m3 

CO 

8 hrs 

 

1 hr 

9 ppm      (11 

mg/m3) 

35 ppm    (43 

mg/m3) 

- - 

8 hrs 

1 hr 

5 mg/m3 

10 mg/m3 

NO2 

Annual 

Mean 

1 hr 

100 ug/m3 (53 

ppb) 

100 ppb 

1 yr 

1 hr 

40 ug/m3 

200 ug/m3 

Annual Mean 

24 hrs 

40 ug/m3 

80 ug/m3 

O3 8 hrs 
0.07ppm (148 

ug/m3) 

8 hrs 

 

100 ug/m3 

 

1 hr 

130 ug/m3 

 

TSP - - - - 

Annual Mean 

24 hrs 

360 ug/m3 

500 ug/m3 

PM10 24 hrs 150 ug/m3 1 yr 20 ug/m3 Annual Mean 120 ug/m3 
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*: The standards highlighted in green for each respective pollutant are the most stringent based on a comparison between local and international                      

regulations and thus shall be applicable for the proposed project. 

* In instances where the airshed is significantly degraded and the pollutant levels are already exceeding the ambient pollutant concentrations provided in the table 

above, it shall be ensured that the project activities cause as small an increase in pollution levels as feasible, and amounts to a fraction of the applicable short term and 

annual average air quality guidelines or standards as established in the project specific environmental assessment. . 

 

 

24 hr 50 ug/m3 24 hrs 150 ug/m3 

PM2.5 

Annual 

Mean 

24 hrs 

15 ug/m3 

35 ug/m3 

1 yr 

24 hr 

10 ug/m3 

25 ug/m3 

Annual Average 

24 hrs 

1 hr 

15 ug/m3 

35 ug/m3 

15 ug/m3 
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Table 2.5: Comparison of International and Local Noise Standards 

 

 

 

 

 

 

 

 

 

 

 

*: The standards highlighted in green for each respective Area/Zone are the most stringent based on a comparison between local and international regulations and thus shall be 

applicable for the proposed project. 

* In instances where baseline noise levels are already exceeding the standards above, it will need to be ensured that the project activities do not cause an increment of more than 3 

dB(A) from the baseline noise levels. 

 

Category of Area/Zone 

Limit in dB(A) Leq 

NEQS WHO/IFC 

Day Time 

06:00 – 22:00 

Night Time 

06:00 – 22:00 

Day Time 

06:00 – 22:00 

Night Time 

06:00 – 22:00 

Residential area (A) 55 45 55 45 

Commercial area (B) 65 55 70 70 

Industrial area (C) 75 65 70 70 

Silence zone (D) 50 45 55 45 
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3 Description of the Project 

3.1 Project Overview 

94. This chapter provides the salient design features of the 2.4 km Common Corridor 

project from Municipal Park to Tower and along this corridor, all BRT services from all 

the BRT lines of Karachi shall run as a common BRT service. The project shall 

provide connectivity to one of the busiest business centers of the city and will enable 

the residents of Karachi city to travel conveniently.  

95. Through the course of this corridor, a number of wholesale markets, business centers, 

banks, hospitals, government offices are located, signifying that this corridor is indeed 

at the center of all metropolitan activities. The proposed routes for mixed traffic and 

the pedestrian facilities for the commercial areas have also been discussed in this 

chapter. The proposed project corridor is shown as Figure 3.1 below. 

96. A biogas (methane) generation facility using cow manure from extensive feedlots in 

the vicinity of the Landhi Cattle (Bhans) Colony in the outskirts of Karachi is proposed 

to be constructed and is included in the PC-1 government planning document with a 

budget allocation of some USD 10 million. The plant is proposed to provide a steady 

stream of sufficient quality methane gas for fuelling the bus fleet. The detailed 

feasibility study for this biogas facility is presently ongoing and expected to be 

completed in the coming months. Once complete, a separate IEE or EIA study shall 

be prepared for development of this biogas facility.  

3.2 Justification and Need for Project 

97. The Karachi BRT Red Line Project, including the proposed 2.4 km Common Corridor 

project, will deliver a sustainable urban transport system that focuses on accessibility 

and people's mobility needs. The project will aim to organize urban growth and public 

space along the corridor through integration of land-use and transport planning, 

improving quality of life, and providing a holistic solution for integrated urban mobility. 

The purpose of this project is to develop a sustainable urban transport system that 

delivers fast, affordable, comfortable, safe, and secure services to all.    

98. The project encompasses the Red Line Corridor and a segment of the Common 

Corridor, as well as feeder and direct service routes to nearby communities. The Red 

Line Corridor consists of a dedicated median busway from Numaish to Malir Halt 

Depot. The Common Corridor segment consists of a dedicated busway between 

Municipal Park and Merewether Tower. The Common Corridor segment between 

Numaish and Municipal Park is being prepared and will be implemented under the 

Green Line project, as financed by the Government of Pakistan. 
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Figure 3.1: Proposed 2.4 km Common Corridor Alignment – BRT Red Line 
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99. Although there are many reasons to justify the need for this BRT project, however the 

main objective of implementing the proposed project is passenger time savings. BRT 

lanes can increase the bus travel speed and it should be built on a corridor where 

many public transport users travel and endure delays.  

100. The proposed BRT project is expected to mitigate congestion for car users, 

especially in areas where buses block entire roads to pick up passengers, which can 

occur practically anywhere in Karachi city. A BRT system generally gives priority to 

public transport passengers, but can also greatly improve conditions for mixed traffic 

by solving the congestion problem caused by stopping buses. 

101. BRT is an effective way to use space to move people in the city. One BRT lane of 3.5 

meters can move up to 10,000 passengers per hour in one direction, whereas 3 car 

lanes of 10 meters width can only move a total of 4,500 to 6,000 people per hour in 

one direction.  

102. The BRT project can be used as an opportunity to restructure the entire public 

transport industry. With the BRT implemented, the government will have more 

bargaining power to reform the public transport in Karachi. BRT could be used as an 

opportunity to bring professional bus operating companies to run in Karachi and show 

the best practice model to the existing operators. 

103. A positive impact on the environment is expected from the proposed BRT project due 

to the use of a cleaner and more fuel efficient fleet being used in the BRT as well as 

reduction in vehicular exhaust emissions due to reduction in kilometers travelled by 

private vehicles. 

104. There are also a number of economic benefits associated with the proposed BRT 

project due to the time savings of both the public transport and private vehicle 

passengers. Also, since there is no formal bus industry as yet in the city, the BRT will 

open up more formal employment associated with the BRT such as security guards, 

bus drivers, mechanics etc.  

105. In comparison to rail based mass transit system, BRT offers flexibility and is easy to 

expand. Dedicated BRT lanes can increase bus travel speed significantly. But most 

importantly, with BRT, buses can operate inside and outside the BRT corridor, 

allowing rapid citywide coverage.  

3.3 BRT Vehicle Fleet 

106. The BRT vehicle fleet for the Red Line project consists of three different lengths of 

low-emission buses that are tailored to meet the passenger demand levels and the 

physical constraints of the routes. The vehicle body shape will feature a modern 

aerodynamic design for fuel efficiency. 

107. Compressed natural gas (CNG) - conventional hybrid electric (batteries charged 

through regenerative braking) has been selected as the technology for BRT vehicles, 

based on (i) a multi-criteria analysis, including mostly environmental and financial 
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considerations; and (ii) detailed financial modeling of the BRT system, including 

various fuel options. The input fuel shall be bio-methane, produced from cattle 

manure. This technology enables the system to operate with a net operational cash 

flow and be financially sustainable without the need for operational subsidy.  

108. The positive net cash flow of the CNG-hybrid option is also contingent on the public 

financing of the vehicles, which is the basis for the decision to include the rolling stock 

under the project scope. 

109. The incremental cost from basic Euro II diesel technology to the low-emission (Euro 

V) CNG-hybrid technology will be financed by the GCF through concessional loan. 

3.4 Proposed BRT Route – Municipal Park to Tower 

110. The Red Line is proposed to connect with the Green Line, currently under 

construction, at Numaish station for seamless and connected operation, rather than 

forcing customer transfers through a terminal interchange. The Red Line services will 

then continue on the shared common corridor from Numaish station until Merewether 

Tower. 

111. This 2.4 km segment of the BRT Common Corridor serves some of the highly visited 

places of Karachi, including: 

▪ Jama Cloth 

▪ Services Hospital Karachi  

▪ Dow Medical College 

▪ Civil Hospital 

▪ KMC Office 

▪ City Court 

▪ Denso Hall  

▪ State Bank of Pakistan  

112. At Municipal Park, an ‘at grade’ rotary for the BRT buses has been proposed as 

shown in Figure 3.2 below. It shall also serve as an intersection for the mixed traffic to 

enable smooth cross movement of the vehicles. Signals for both the BRT buses and 

mixed traffic have been proposed at this location. A BRT service (coming from 

Shahrah-e-Liaquat) shall also enter the BRT Common Corridor at Municipal park and 

exit from Muhammad Bin Qasim road and from here up till Jama Cloth market, the 

BRT will be routed on the right side of M.A.Jinnah road.  

113. The stations CC-05, CC-06, CC-07 will be split stations without any connections as 

shown in Figures 3.2 to 3.4 below. The platforms shall have a width of 3.5m and a 

length of 25m. The absence of connections is attributed to the constricted width of the 

right-of-way. All stations shall have ‘at grade’ pedestrian accesses with pelican signals 

in order to enable cross movement of the pedestrians from both sides of the road. 
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Direct access to hospitals, banks, police station and significant government offices 

and courts are provided with traffic management plans on roads connecting the 

M.A.Jinnah road from both sides. 

114. From Jama cloth to City Court, 3 mixed traffic lanes of 2.8m width each, (heading to 

Tower), have been maintained on the right side of M.A.Jinnah road. Ahead of Jama 

Cloth market, the BRT corridor shall shift to the left side of the road. There shall be 

parking facilities for the mixed traffic vehicles at KMC building and City Court as 

shown in Figure 3.5 below. In order to provide this parking facility, a BRT underpass 

between Campbell Street and Napier road has been proposed. Beyond Napier road, 

only the BRT service shall continue whereas the mixed traffic shall either proceed to 

the Marriot road or take a left turn towards Napier road. The stations CC-08 and CC-

08A shall have 4 platforms of width 3 meters and length 25 meters, joined by a single 

connection only, with a length of 32 meters as shown in Figures 3.6 and 3.7 below. 

115. Soft BRT is planned between Bolton Market and Tower, as this reach is proposed to 

serve the BRT buses and non-motorized traffic only. Soft isolation of BRT lanes shall 

be provided through the provision of bollards on both sides, thus allowing pedestrians 

to cross BRT lanes in this reach as shown in Figures 3.6 and 3.7 below.  

116. Approaching Tower, there shall be an underpass for the mixed traffic coming along I.I 

Chundrigarh road as shown in Figures 3.8 and 3.9 below. The BRT shall remain ‘at 

grade,’ however, a rotary has been proposed at Tower, which shall serve as a 

turnaround point for the BRT buses to head back to Numaish. Staging facilities on 

both sides of the corridor have been planned too as shown in Figure 3.8 below. 
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Figure 3.2: Proposed BRT Rotary at Municipal Park with split station CC-05 
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Figure 3.3: BRT Split Station CC-06 
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Figure 3.4: BRT Split Station CC-07 
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Figure 3.5: Proposed Underpass for BRT buses with parking facility for mixed traffic vehicles 
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Figure 3.6: BRT station CC-08 with single connection and bollards 
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Figure 3.7: BRT station CC-08A with single connection and bollards 
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Figure 3.8: BRT staging facility at Tower, with turnaround point 
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Figure 3.9: Ramp for mixed traffic underpass coming from I.I Chundrigarh Road 
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3.5 Biogas Plant Development 

117. Currently, over 3,200 tons of cattle waste is produced on a daily basis at farms in the 

Cattle Colony area of Karachi and this waste is then discarded into Karachi Bay. To 

wash the waste into the Bay, about 50,000 cubic meters of freshwater is lost. The 

resulting impact of this process is catastrophic, both to the local ecology and the 

global environment due to the resulting oxygen depletion, which causes a negative 

impact. Methane is a greenhouse gas that is 30 times more powerful in its global 

warming impact than carbon dioxide. With the Red Line project, part of the waste 

(exact quantities to be determined during detailed feasibility study) will be converted 

into bio-methane, which will be the fuel source for BRT vehicles. By eliminating 

current methane emissions, the project is effectively a zero-emission win for the 

environment. 

118. The biogas plant to convert the waste into bio-methane will be funded under the 

project by the GCF through a highly concessional loan. This enhances further the 

project financial viability by ensuring the stability and reducing the cost of fuel, one of 

the system’s main operational costs. 

119. The biogas plant will be implemented through a Design-Build-Operate (DBO) 

contract managed by Trans Karachi. The Request for Proposal and the draft contract 

are currently being prepared through ADB’s Clean Energy Fund (additional grant), 

including all necessary due diligences.  

120. As already mentioned above in Section 3.1, once the project feasibility study has 

been completed, an IEE or EIA study shall be prepared as per the national and ADB’s 
safeguard requirements and the required approvals shall be obtained prior to 

commencement of construction of the proposed biogas plant. 

3.6 Project Construction Schedule 

121. The project construction phase is expected to last for a total of 12 months with the 

activity expected to commence in the third quarter of 2019 and completed by the third 

quarter of 2020. 

3.7 Construction Camps and Work Force 

122. The construction activity has to span over approximately twelve months. There shall 

be a number of contracts for a variety of works. The selected Contractor shall have 

the option to select suitable site(s) located near the project sites to establish his labor 

camps. If private land is selected, the contractor shall enter into contract with the 

private owner.  

123. Since the work is quite scattered in nature with a large number of sites along the 

project corridor, the project construction will be divided into three packages (3 

reaches). The work bases shall be setup by the contractor in consultation with the 

engineering teams. Essential for the work bases is easy approach, availability of a 

suitable place for temporary storage of material and availability of water for 
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construction in the vicinity. Presence of shade from trees close to the work bases can 

add to the comfort of the labor while taking rest during the hot season. 

124. The location of storage materials and camps will be critical. Since the project 

contractor(s) will be responsible for identifying the suitable locations for storage and 

labor camps from the private sector, thus there will need to be clear guidelines for this 

process, which will need to be closely monitored by the implementing agency. As far 

as possible, the project design team shall be assigned the task to identify the suitable 

location(s) for storage of materials since inappropriate storage of materials may result 

disruption of the traffic movement. 

3.8 Machinery Requirement 

125. For storing materials, stocking equipment and parking machinery and vehicles, the 

Contractor shall require open and accessible sites close to the labor camps. The 

Contractor, at his own expense, but keeping in view his contractual obligations to 

honor the NEQS regarding level of pollution, shall make the arrangements. 

3.9 Project Operation Phase 

126. An operational design and business model (ODBM) has been prepared by the design 

consultants (Exponent Engineers, Karachi) engaged by TMTD for removal of on street 

parking along M.A Jinnah road and adjoining areas during the operation of the 

proposed BRT project.  

127. The consultants have separated the project corridor into sixteen segments for on 

street parking between Sir Agha Khan III road and Tower as shown in Figure 3.10 

below. This quantification and strategizing to address parking issues shall result in 

improved traffic flow and improvement of the BRT along this corridor.  

128. The surveys conducted to assess parking dynamics have shown that on-street 

parking reaches peak demand between 13:00 to 15:00 hours. Once the peak 

motorcycle demand reaches 2,873, the parking demand for cars reaches 1,233. 

129. The average segmental parking demand is 2,500 for motorcycles and 600 for cars. 

There are only two segments for motorcycles and four segments for cars having 

parking need exceeding this average as shown in Figures 3.11 and 3.12 below. 

130. The variation of land use along M.A Jinnah road, results in various segments 

reaching peak in different hours of the day for On-street parking. The On-street 

parking demand for motorcycles reaches peak between 13:00 and 15:00 hours and 

the same for cars peak parking demand reaches peak at 14:00-15:00 hours.  

131. The variation of land use along M.A Jinnah road, results in various segments 

reaching peak in different hours of the day for On-street parking. The On-street 

parking demand for motorcycles reaches peak between 13:00 and 15:00 hours and 

the same for cars peak parking demand reaches peak at 14:00-15:00 hours as shown 

in Figure 3.13 below. 
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132. The ADB study identified 41 off-street parking lots in CBD. This creates an 

opportunity to remove on-street vehicles and put them in these off-street lots as 

shown in Figure 3.14 below. 

133. The parking lots identified as a result of the ADB study are shown in Figure 3.15 

below. 

134. Thus, there is sufficient space to accommodate all the vehicles and motor cycles 

presently being parked on the streets to be relocated to off-street parking. 
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Figure 3.10: Segmentation of Project Corridor for On-street Parking solutions 
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Figure 3.11: Daily On-Street Parking by Segment 
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Figure 3.12: Daily On-Street Parking by Time of Day 
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Figure 3.13: Variation of Land Use along M.A Jinnah Road  
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Figure 3.14: Off-street parking lots in CBD 
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Figure 3.15: Parking lots as identified by ADB 
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4 Description of Environment 

4.1 General 

135. Please refer to Chapter 5 ‘Description of the Environment’, Page 73 of the EIA report5 

for the complete description of the baseline conditions in Karachi city, Sindh province 

of Pakistan. 

136. Please find below description of the project corridor along with primary baseline 

information on air quality, noise and vibration levels specific to the proposed common 

corridor. Detailed primary data collection through monitoring of air quality, noise and 

vibration levels has been conducted at three locations along the common corridor and 

these findings have been presented in this supplementary EIA document.  

4.2 History of M.A Jinnah Road 

137. The Muhammad Ali Jinnah road, a.k.a MA Jinnah road, was known originally as 

Bunder (or Bandar) road, meaning ‘Port road’. It is one of the city’s oldest and most 

important road, running through the city to the docks. It was later renamed in honor of 

the founder of the nation, Muhammad Ali Jinnah. There are a number of landmarks 

located along this historic road, including the Merewether Clock Tower, Karachi 

Municipal Corporation Building, City Court, Denso Hall and Library, Khaliq Dina Hall 

and Shri Swaminarayan Mandir (Temple). 

4.3 Major Historic Buildings along Project Corridor of M.A Jinnah road 

Karachi Metropolitan Corporation (KMC) Building 

138. It is a historic building whose foundation stone was laid in 1927 and its construction 

was completed in 1930, and it was inaugurated in 1932.  

139. In January 2007, the City District Government of Karachi celebrated the 75th 

Anniversary of the building. The building went through a major renovation project, 

which included repairing of the clock tower. 

140. This building undergoes periodic maintenance and is presently in very good shape 

and houses the offices of the Karachi Municipal Corporation (KMC). 

Denso Hall  

141. It is a library located at the corner of M.A Jinnah road and Murad Khan road in 

Saddar town. It was constructed in 1886 as the first library for the natives of Karachi.  

142. James Strachan was the architect of the project and the building was completed in 

the year 1886. The architectural design is Venetian gothic. Gizri sandstone was used 

in the construction. When the building was completed, it had one library and one 

reading-room on the ground floor, and the main hall on the first floor. The main road 

                                                           
5 https://www.adb.org/projects/documents/pak-47279-002-eia 

https://en.wikipedia.org/wiki/Venetian_Gothic_architecture
https://en.wikipedia.org/wiki/Sandstone
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facing side has balconies with sculpted balusters. The clock on the top was a gift from 

Rao Sahib Ramdas Morarji. 

143. In 2010, it was announced that the Heritage Foundation Pakistan, with financial 

support from Karachi Electric Supply Corporation, will restore Denso Hall as 

a Heritage site.6 

144. This building is well maintained by the KMC and is presently in use. 

Shri Swaminarayan Mandir (Temple) 

145. It is a Hindu temple that belongs to the Nar Narayan Dev Gadi of the Swaminarayan 

Sampraday and is the only Swaminarayan temple in Pakistan. The temple is notable 

for its size and frontage, over 32,306 square yards (27,012 m2) on the M. A. Jinnah 

Road .  The temple celebrated its anniversary of 150 years in April 2004. It is believed 

that not only Hindus but also adherents of Islam visit the temple, which adds to its 

notability. There is a sacred cowshed within the premises of this temple. The temple is 

located at the centre of a Hindu neighborhood in Karachi. The building that housed 

a dharmshala (guest house) for visiting devotees has now been converted to the 

office of the City District Government.7  

146. This temple is well maintained by its trustees and undergoes regular maintenance 

and is presently in use by the hindu community.   

Khaliq Dina Hall  

147. The original name of this historical building is Ghulam Hoosain Khalik dina Hall and 

Library, written on the front of the sandstone building. It has a hall which is used for 

various events and functions. A room is dedicated to a library and one room caters as 

an office of a NGO. The rooms according to the agreement were put at the disposal of 

the committee of the native General Library. The hall was 70 feet in length and 45 feet 

broad. The height was 30 feet. The hall can seat 600-700 persons. The front portion 

has an area of 525 by 325 feet. 

148. Khalikdina Hall holds a historical significance as it was used in British India by the 

British authorities in 1921 as a court to try Maulana Shaukat Ali and 

Maulana Mohammad Ali Jouhar, leaders of the Khilafat movement.  

149. Khaliqdina Hall was originally built in 1906. The building was named after Ghulam 

Hussain Khaliqdina who gave a generous donation of Rupees 18,000 out of the total 

cost of Rupees 33,000 to construct the sandstone building back then. Karachi 

Municipal Corporation provided the remaining funding. The main hall can seat 

approximately 600 persons. 

                                                           
6 https://en.wikipedia.org/wiki/Denso_Hall 
7 https://en.wikipedia.org/wiki/Shri_Swaminarayan_Mandir,_Karachi 

https://en.wikipedia.org/wiki/Balusters
https://en.wikipedia.org/wiki/Heritage_Foundation_Pakistan
https://en.wikipedia.org/wiki/Karachi_Electric_Supply_Corporation
https://en.wikipedia.org/wiki/Heritage_site
https://en.wikipedia.org/wiki/Hindu_temple
https://en.wikipedia.org/wiki/NarNarayan_Dev_Gadi
https://en.wikipedia.org/wiki/Swaminarayan_Sampraday
https://en.wikipedia.org/wiki/Swaminarayan_Sampraday
https://en.wikipedia.org/wiki/Swaminarayan_temple
https://en.wikipedia.org/wiki/Pakistan
https://en.wikipedia.org/wiki/M._A._Jinnah_Road
https://en.wikipedia.org/wiki/M._A._Jinnah_Road
https://en.wikipedia.org/wiki/Hinduism
https://en.wikipedia.org/wiki/Muslim
https://en.wikipedia.org/wiki/Karachi
https://en.wikipedia.org/wiki/British_India
https://en.wikipedia.org/wiki/Maulana_Shaukat_Ali
https://en.wikipedia.org/wiki/Mohammad_Ali_Jouhar
https://en.wikipedia.org/wiki/Khilafat
https://en.wikipedia.org/wiki/Karachi_Municipal_Corporation
https://en.wikipedia.org/wiki/Karachi_Municipal_Corporation
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150. Along with other historical buildings in Karachi, Khaliq Deena Hall was also neglected 

for years. It was restored in 2002 by the Karachi Metropolitan Corporation at a cost of 

Rupees 15 million. This building is now protected as one of the cultural heritage sites 

in Sindh.  

151. This building is well maintained by the KMC and is presently in use. 

Merewether Clock Tower 

152. This tower was raised by public subscription as a memorial for Sir William L. 

Merewether, who served as Commissioner of Sindh from 1867 to 1877.8 Designed by 

James Strachan, the Municipal Engineer, the foundation stone was laid by 

the Governor of Bombay, Sir James Fergusson in 1884. It was constructed in 1886 

and is now located at the intersection of M.A. Jinnah Road and I.I. Chundrigar Road. It 

was formally opened to the public in 1892 by the Commissioner in Sind, Sir Evan 

James.  

153. The Tower stands on a base of 44 feet square and rises to a height of 102 feet. 

Strachan designed the tower in the Gothic Revival style popular in Victorian England, 

to evoke the architecture of Medieval England (11th to 15th century A.D.). The 

structure is built in buff-colored Gizri stone and shows a heightened sensitivity to 

detailing and emphasis on carving and decoration. The architecture takes the form of 

an Eleanor cross. 

154. This tower is well maintained and visually appears to be quite robust from a structural 

perspective.  

4.4 Declared ‘National Heritage Buildings’ 

155. The Sindh Building Control Authority (SBCA) has listed a total of 426 buildings 

declared as ‘National Heritage Buildings’ across Karachi city9. A careful review of this 

list has revealed that forty-two buildings are located on the M.A. Jinnah road. It should 

be mentioned that the Khaliq Dina Public Hall and Library is also listed as a ‘National 
Monument’ for Sindh province.10 

156. Field surveys were able to reveal that fifteen ‘national heritage’ buildings are located 

on the 2.4 km stretch of the BRT Common Corridor. These buildings are shown in the 

following Figures 4.1 to 4.8 below. Although it is quite challenging to identify all the 

forty two national heritage buildings listed on the M.A Jinnah road since this 

information is not easily available, however in case any other buildings from the SBCA 

list are found to be lying within the corridor, they shall be added to the updated version 

of the supplementary EIA report. 

                                                           
8 https://en.wikipedia.org/wiki/Merewether_Clock_Tower 
9 https://antiquities.sindhculture.gov.pk/index.php/publication/reports/karachi-heritage-building-re-survey-

project/309-sindh-building-control-authority-heritage-buildings 
10 Pak EPA-Government of Pakistan (Oct 1997), Guidelines for Sensitive and Critical Areas 
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4.5 Sensitive Receptor Mapping along Project Corridor 

157. Based on the field surveys conducted along the project corridor during January’19, 

February’19 and March’19, mapping of the sensitive receptors consisting of historic 

buildings, hospitals, educational institutions, public offices, residences and places of 

worship (mosques, temples etc.) have been identified. These receptors can be 

observed in the Figures 4.9 to 4.11 below. 

158. During the construction phase of the project, it shall be ensured that required 

mitigation measures are in place to protect all sensitive receptors located along the 

corridor through efficient and effective implementation of the Environment 

Management Plan (EMP), particularly relating to protection of the national heritage 

and historical buildings from high vibration levels during the construction works. 

Figure 4.1: Cluster 1 of Declared National Heritage Buildings 
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Figure 4.2: National Heritage Buildings in Cluster  (Part 1 of 2) 

 

Figure 4.3: National Heritage Buildings in Cluster  Part  of  
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Figure 4.4: Cluster 2 of Declared National Heritage Buildings 

Figure 4.5: National Heritage Buildings in Cluster  Part  of  

 

 

 

 

 

 

 

 

 

 



EIA for Karachi BRT-2.4 km Common Corridor (Municipal Park to Merewether Tower)  

Description of Environment 64 | P a g e  

Figure 4.6: National Heritage Buildings in Cluster  Part  of  
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Figure 4.7: Cluster 3 of Declared National Heritage Buildings 

 

 

 

 

 

 

 

 

 

Figure 4.8: National Heritage Buildings in Cluster  

 

 

 

 

 

 

 

 

 

 

 

 

159. The maps of the land use along the proposed project corridor are also provided as 

Figures 4.12 to 4.14 below. As it can be observed from the maps, there is a diverse 

pattern of land use along the project corridor with a dominant presence of commercial 

land use interspersed with historical landmarks, religious buildings, educational and 

health care institutions, public buildings such as the City Courthouse and even police 
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stations. It should be mentioned that there is a high concentration of residences in the 

corridors adjacent to the proposed project corridor with the standard land use pattern 

consisting of shops on the ground floor with residences on top of these 

shops/commercial centers, thus ensuring that each building serves a dual purpose. 
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Figure 4.9: Key Receptors in Project Corridor (Sheet 1 of 3) 
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Figure 4.10: Key Receptors in Project Corridor (Sheet 2 of 3) 
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Figure 4.11: Key Receptors in Project Area (Sheet 3 of 3) 
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Figure 4.12: Land Use in Project Area (Sheet 1 of 3) 
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Figure 4.13: Land Use in Project Area (Sheet 2 of 3) 
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Figure 4.14: Land Use in Project Area (Sheet 3 of 3) 
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4.6 Ambient Monitoring of Air quality, Noise and Vibration Levels  

160. The EPA certified and well-reputed laboratory, SUPARCO, was engaged to conduct ambient 

monitoring for air quality, noise and vibration levels at three locations along the proposed 

project common corridor.  

The locations selected for the monitoring activity are shown on the maps as Figures 4.9 to 

4.11 below. 

161. These three locations have been strategically selected keeping in view their high 

level of sensitivity since the ‘Location 1’ is opposite the Services hospital while the 
‘Location 2’ lies opposite a national heritage building (Denso Hall). The ‘Location 3’ 
was selected since it is situated between a cluster of historic buildings. Furthermore, 

these three locations are spread across the 2.4 km common corridor and thus are 

considered to be representative of the ambient air quality, noise and vibration levels in 

the project corridor. 

4.7 Vibration 

162. The vibration levels have been monitored at three representative locations along the 

project corridor. Vibration measurements were conducted using Extech model 407860 

Vibration meter. A metal plate of 5 by 5 cm size was glued to the sidewalk and then 

the accelerometer was attached to the metal plate using its magnetic base. 

Measurements were conducted at 30 sec intervals for a total of 15 minutes at each 

site and then the measured values were averaged. The Table 4.1 below presents the 

measured vibration levels at each site. The measured vibration levels are typical of 

next to a busy city street. 

Table 4.1: Ambient Vibration Monitoring Results (24 hrs) at three locations along 

Project Corridor on M.A. Jinnah Road 

Monitoring Location 
Vibration Reading 

Results (Average) mm/s 

M.A Jinnah Road- Jama Cloth 1.85 

M.A Jinnah Road- Denso Hall 1.89 

M.A Jinnah Road- Near Memon Masjid 1.54 

Source: SUPARCO Monitoring Report, May 2019 

4.8 Noise 

163. Ambient noise monitoring11 has been conducted at the following three locations along 

the proposed Common project corridor of M.A. Jinnah road: 

                                                           
11 SUPARCO Laboratory, March 2019. 
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▪ Location 1: Opposite Services Hospital (near Jama Cloth) 

▪ Location 2: Denso Hall 

▪ Location 3: Near Memon Masjid (Mosque) 

The results of this monitoring activity are provided in Table 4.2 below. Since the 

project corridor is extremely diverse in terms of containing commercial 

establishments, residential areas, public offices, hospitals, historical landmarks, thus 

the regulations for noise for residential areas, commercial areas and silence zones 

are all applicable. The baseline noise levels provided in the table below are quite high 

at all three locations with the applicable regulations being exceeded.  

164. Since the ambient noise levels have been observed to be exceeding the permissible 

levels, thus it will need to be ensured as part of the mitigation measures that during 

the construction works, at no time shall the noise levels be permitted to exceed 3 

dB(A) from the ambient noise levels. 

Table 4.2: Ambient Noise Monitoring Results (24 hrs) at three locations along Project 

Corridor on M.A. Jinnah Road 

Monitoring Location Parameter Noise Reading Results 

Day Time Readings (0600 to 2200) 

M.A Jinnah Road- Jama Cloth 

dB(A) Leq* 

85.37 

M.A Jinnah Road- Denso Hall 85.15 

M.A Jinnah Road- Near Memon Masjid 84.41 

Night Time Readings (2200 to 0600) 

M.A Jinnah Road- Jama Cloth 

dB(A) Leq* 

74.86 

M.A Jinnah Road- Denso Hall 81.09 

M.A Jinnah Road- Near Memon Masjid 79.46 

Source: SUPARCO Monitoring Report, March 2019 

*dB(A) Leq: Time weighted average level of sound in decibel on scale which is relatable to human hearing 
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Figure 4.15: Monitoring Location for Ambient Air Quality, Noise and Vibration Levels (Sheet 1 of 3) 
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Figure 4.16: Monitoring Location for Ambient Air Quality, Noise and Vibration Levels (Sheet 2 of 3) 
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Figure 4.17: Monitoring Location for Ambient Air Quality, Noise and Vibration Levels (Sheet 3 of 3) 
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4.9 Air Quality 

165. The major sources of air pollution in Karachi include motor vehicles, uncontrolled 

burning of waste, increase in industries, different small scale businesses using 

different dirty fuels etc. 

166. Vehicle-generated air pollution is severe, with high concentrations of fine and 

ultrafine particles in the air, which can cause respiratory problems among a large 

number of Karachi’s urban residents. The number of diesel trucks and buses has 

increased. International experience indicates that a major share of the emission load 

from motor vehicles can be attributed to smoky diesel and two-stroke vehicles. 

167. The main air pollutants in Karachi City are nitrogen oxides (NOx) sulphur dioxide 

(SO2), particulate matter (PM10, PM with diameter of 10 microns or smaller and PM2.5, 

i.e. PM 2.5 microns or smaller) and carbon monoxide (CO). Motor vehicles are the 

major source of PM pollution. Most of the PM pollution (>80%) comes from diesel-run 

vehicles. 

168. Detailed 24 hourly ambient air quality monitoring at three different locations along the 

proposed common corridor has been conducted and the results of this monitoring are 

provided as Table 4.3 below. Furthermore, a comparison of these monitoring results 

with the applicable air quality guidelines is also presented in Table 4.4 below. As can 

be observed, SO2, PM2.5 and PM10 are already exceeding the permissible limits, which 

indicates that the airshed is already quite degraded. Thus, all possible efforts will need 

to be made during the construction phase through adoption of best practices to 

minimize any further worsening of the pollutant concentrations in the airshed of the 

project area. 
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Table 4.3: Ambient Air Quality Monitoring Results (24 hrs) at three locations along Project Corridor on M.A. Jinnah Road 

Monitoring Location Parameter 

NO  

(ug/m3) 

NO2  

(ug/m3)  

CO 

(ug/m3) 

SO2 

(ug/m3) 

O3 

(ug/m3) 

PM2.5 

(ug/m3) 

PM10 

(ug/m3) 

SPM 

(ug/m3) 

M.A Jinnah Road- 

Jama Cloth 

Min 2.2 39.2 3.7 29.1 1.3  

49.7 

 

 

115.8 

 

 

324 

 

Max 78.0 92.5 16.9 33.7 14.5 

Average 30.8 59.4 8.8 31.0 6.4 

M.A Jinnah Road- 

Denso Hall 

Min 8.5 44.6 3.4 26.2 7.7  

73.5 

 

 

142.5 

 

 

356.4 

 

Max 127.7 92.2 6.7 39.2 21.2 

Average 60.2 64.1 4.6 30.2 12.6 

M.A Jinnah Road- 

Near Memon Masjid 

Min 7.2 37.6 0.4 21.5 5.8 

57.6 85.3 357.5 Max 106.7 81.9 8.8 41.8 17.9 

Average 54.9 55.0 2.9 30.6 11.8 

Source: SUPARCO Monitoring Report, March 2019 
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Table 4.4: Comparison of ambient air quality results versus applicable Air Quality standards  

Monitoring Location Parameter 

NO  

(ug/m3) 

NO2  

(ug/m3)  

CO 

(ug/m3) 

SO2 

(ug/m3) 

O3 

(ug/m3) 

PM2.5 

(ug/m3) 

PM10 

(ug/m3) 

SPM 

(ug/m3) 

Applicable Guideline 

(ug/m3) for 24 hrs 
 - 80 - 20 - 25 50 500 

M.A Jinnah Road- 

Jama Cloth 

Min 2.2 39.2 3.7 29.1 1.3  

49.7 

 

 

115.8 

 

 

324 

 

Max 78.0 92.5 16.9 33.7 14.5 

Average 30.8 59.4 8.8 31.0 6.4 

M.A Jinnah Road- 

Denso Hall 

Min 8.5 44.6 3.4 26.2 7.7  

73.5 

 

 

142.5 

 

 

356.4 

 

Max 127.7 92.2 6.7 39.2 21.2 

Average 60.2 64.1 4.6 30.2 12.6 

M.A Jinnah Road- 

Near Memon Masjid 

Min 7.2 37.6 0.4 21.5 5.8 

57.6 85.3 357.5 Max 106.7 81.9 8.8 41.8 17.9 

Average 54.9 55.0 2.9 30.6 11.8 

 ‘Exceeding’ applicable guidelines for acceptable pollutant levels 

 Within’ applicable guidelines for acceptable pollutant levels 
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4.10 Climate Vulnerability of Project 

169. Flash flooding is quite common in Karachi city. Pakistan’s regional flooding in 2010 
left one-fifth of the country’s land area submerged. Flooding of Karachi on 1 Sept 
2017 left 16 dead. These and other similar events seem not to be addressed in a 

statistical fashion in the literature, though causative factors are mentioned including 

blocking of drainage channels through land encroachment by both wealthy and poor 

inhabitants.  

170. Karachi city has an arid climate with low rainfall which is highly variable, with 

torrential rain taking place from time to time and bringing with it heavy rainfall within a 

short duration, leading to an intensification of the surface runoff. This is because the 

rate of water percolation into soil is lower than the amount of rain water falling on the 

surface. Heavy showers take place in the city either due to the effects of tropical 

storms usually in June, which rarely affect coastal areas but bring heavy showers for 

short periods and cause flooding.  

171. The heavy monsoon rain mostly occurs in July and August and is the main cause of 

flooding in the city. However, its re-ccurrence is estimated to occur at about 3 to 5-

year intervals. Flood affected areas of the city and areas susceptible to flooding 

include the old city areas such as Kharadar, Mithadar, Bunder Road, Ram-swami and 

Arambagh.12 

 

                                                           
12 Mott Macdonald Pakistan, (2018), EIA study for Karachi BRT – Red Line 
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5 Analysis of Alternatives 

5.1 Overview 

172. Please refer to Chapter 4, ‘Analysis of Alternatives’, Page 66 of the EIA report13 for 

the complete description of analysis of alternatives for the development of the Red 

line BRT project in Karachi city. 

173. The rationale for selection of the M.A Jinnah road Common corridor for the proposed 

BRT project is discussed below. 

5.2 ‘No Project’ Option 

174. Without this project, the population of almost sixteen million people residing in 

the Karachi city would not benefit from a sustainable, more efficient and safer 

transport system and would continue to suffer congestion and traffic accident risks in 

the city. Karachi would not have an efficient public transport system that reduces the 

costs of transport, serve the central urban area or facilitate intermodal interchange, or 

provide better accessibility to employment and services in the city. Karachi would 

also lose the benefits of behavioral change with respect to road safety and traffic 

management.  

175. The BRT system would streamline the public transport operation making bus 

services more efficient with dedicated lanes and stops. Without the BRT corridor, 

public buses would continue to fight for lanes with other motor vehicles when getting 

in and out of stops in congested traffic, resulting in road safety risks and slower travel 

time for the passengers.  

176. Without the BRT system, carbon emissions in Karachi city from road traffic 

would continue to increase and the expected CO2 emission reductions from the BRT 

project would not take place.  

177. In case the BRT system is not developed, considering the inefficient and 

highly congested road network within Karachi city, future developments could be 

delayed due to incomplete road network and lack of connectivity between roads. 

Future residents would also lack public open space without any locations of scenic, 

aesthetic and recreational value. All these could affect the socio-economic 

development in the city, employment opportunities for residents and quality of living 

conditions and environment.  

5.3 Rationale for selected Common Corridor Alignment along M.A Jinnah Road 

5.3.1 Alternative route options 

178. The Central Business District (CBD) of Karachi begins from Gurumandir. Muhammad 

Ali (M. A.) Jinnah Road is the most important road feeding the CBD all across up to 

                                                           
13 https://www.adb.org/projects/documents/pak-47279-002-eia 
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Karachi Port at Kemari. The road feeds almost all land uses in the CBD and plays a 

vital role in traffic circulation and in feeding areas within and outside the CBD. It is due 

to this reason that all major existing public transport routes coming from all over the 

city enter M. A. Jinnah road and use it as the major road for serving the CBD.  

179. The Table 5.1 below provides the statistics relating to the number of public transport 

vehicles using M. A. Jinnah Road at Numaish during the 3 morning peak hours. 

Table 5.1: Public Transport Vehicles during morning peak hours 

Public Transport Volume Count 

Time 

2008 2017 

Peak 

Direction 

Off Peak 

Direction 

Peak 

Direction 

Off Peak 

Direction 

7:00 - 8:00 187 134 144 113 

8:00 - 9:00 257 240 169 140 

9:00 - 10:00 354 286 193 142 

Total 798 660 506 395 

Source: Exponent Engineers, Karachi 

180. Furthermore, the Table 5.2 below provides the number of people entering the CBD 

through M.A Jinnah road on public transport vehicles. The statistics provided in both 

these tables clearly display the importance of the M.A Jinnah road for public transport 

operations. This is the primary reason for the selection of the M.A Jinnah road as the 

major BRT corridor for all BRT services emerging from all parts of the city.  

Table 5.2: Public Transport Vehicles during morning peak hours 

Public Transport Passenger Count 

Time 

2008 2017 

Peak 

Direction 

Off Peak 

Direction 

Peak 

Direction 

Off Peak 

Direction 

7:00 - 8:00 10,285 3,484 7,920 3,955 

8:00 - 9:00 14,135 6,240 9,295 4,900 

9:00 - 10:00 19,470 7,436 10,615 4,970 
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Total 43,890 17,160 27,830 13,825 

Source: Exponent Engineers, Karachi 
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6 Potential Environmental Impacts and Mitigation 
Measures 

181. This chapter presents the potential environmental impacts related to design, 

construction and operation phases of the proposed Common Corridor BRT project. 

Following is a description of the environmental impacts and the proposed mitigation 

measures to minimize the negative impacts, if any. 

6.1 Design/Pre-Construction Phase 

6.1.1 Structural Assessment of ‘National Heritage’ and Historic buildings  

Impacts 

182. There are a considerable number of buildings that are either officially declared as 

being ‘National Heritage’ by the SBCA or are generally historic in nature. Considering 

the age of these structures and lack of maintenance, based on visual inspection, they 

appear to be potentially susceptible to damage if exposed to high levels of vibration 

from construction activities apart from suffering damage due to high levels of dust, 

smoke etc. during the project construction phase.  

183. Apart from these buildings, there is also a temple (Swami Narain Mandar) along with 

a shrine of a Muslim saint located along this corridor.  

Mitigation measures 

184. A detailed structural assessment of all ‘national heritage’ and historic buildings along 

the BRT corridor must be conducted to assess their existing structural integrity in 

order to identify any structures that might already be significantly dilapidated and 

might not require reinforcements and/or repair works prior to commencement of the 

construction works for the proposed project.  

185. The vibration levels from the use of the construction equipment and vehicles will be 

closely monitored to ensure typical peak particle velocities remain within allowable 

limits as per applicable international standards.14 

6.1.2 Relocation of Utilities 

Impacts 

186. The project will require demolishing and relocating some of the structures within the 

ROW such as water supply pipes, drainage structures, power and communication 

cables. Temporary suspension of services (planned or accidental) can affect the 

economy, industries, businesses and residents’ daily lives.  

Mitigation measures 

                                                           
14 http://www.apti.org/clientuploads/publications/2015/Johnson-HannenHiRes_SampleArt_46.2-3.pdf 
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187. TMTD, as the implementing agency, will be responsible for ensuring all permits and 

clearances are obtained prior to commencement of work at each section of the project 

corridor. In addition, TMTD will ensure that detailed contingency plans are prepared 

prior to commencement of construction activities at specific areas of the corridor to 

mitigate any potential impacts resulting from outage of utilities.  

188. Contractors will assess construction locations in advance for potential disruption to 

services and identify risks prior to starting construction. Any damage or 

hindrance/disadvantage to local businesses caused by the premature removal or 

insufficient replacement of public utilities is subject to full compensation, at the full 

liability of the contractor who caused the problem. 

189. If temporary disruption is unavoidable, the contractor will, in collaboration with 

relevant local authorities such as power company, water supply company and 

communication company, develop a plan to minimize the disruption and communicate 

the dates and duration in advance to the affected persons.  

190. Communities shall be informed in advance regarding storage of water when their 

utilities are about to be relocated to pave the way for road works. Also, water pipes 

located/crossing in the right of way (road reserve) may be moved slightly away from 

the road or provision of service duct may be considered. 

191. Construction billboards, which include construction contents, schedule, responsible 

person and complaint phone number, will be erected at each construction site.  

192. Also, for any specific sections along the corridor where either cut and fill sections are 

to be developed, prior to construction at any such section(s), the relevant utility master 

plans shall be reviewed and the construction activity planned accordingly to ensure 

disturbance to existing utilities is minimized. 

193. In case any material(s) is encountered that contains asbestos, it must be ensured 

that international best practices/established protocols related to handling of asbestos 

based materials are followed since no national regulations on handling asbestos 

materials exist. 

6.1.3 Identification of Locations for Labor Camps and ancillary facilities 

Impacts 

194. The duration of the construction activity for the proposed project is expected to be 12 

months and a considerable amount of work force will be engaged. As a result, worker 

camps will need to be developed and ancillary facilities will need to be provided such 

as electricity, washrooms for labor with suitable effluent and sewage disposal facilities 

as well as water for their everyday use for drinking and bathing etc. 

Mitigation measures 
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195. In order to prevent a nuisance, specific locations shall be designated along the 

proposed project corridor for development of the labor camps. All necessary facilities 

and amenities shall be provided in these camps such as electricity, sufficient supply of 

water, solid and liquid effluent waste disposal facilities etc.  

196. The use of proper planning while identifying locations for the labor camps will ensure 

there is minimal disturbance to all key receptors along the project corridor and the 

traffic is not disrupted by labor camps being set up road side next to the construction 

site.  

6.1.4 Development of Traffic Management Plan 

Impacts 

197. The proposed BRT corridor will be constructed on existing traffic routes. Construction 

activities along these routes are likely to cause hindrance in traffic flow if not mitigated 

properly.  

Mitigation measures 

198. The traffic management plan shall be prepared by the Contractor for implementation 

prior to commencement of the project construction activity. The main objectives of the 

plan shall be to maximize the safety of the workforce and the travelling public while 

keeping the traffic flowing as freely as possible. 

199. The detailed traffic plan shall ensure that traffic is diverted to alternate routes 

wherever possible and will minimize traffic jams and bottlenecks along the project 

corridor and also minimize the chances of traffic related accidents.  

200. The plan will include consideration of the following: 

▪ Lane availability and minimization of traffic flows past the works site 

▪ Establishment of acceptable working hours and constraints 

▪ Agreement on time scale for works and establishment of traffic flow/delay 

requirements 

▪ Acceptability of diversion routes where necessary 

▪ Need for road closures and necessary orders 

▪ Co-ordination with other planned road and street works 

▪ Establishment of incident management system for duration of the works 

The plan shall be approved by TMTD and necessary resources will be provided to 

implement the plan with the involvement of the traffic police. An indicative traffic 

management plan is provided as Annexure K. 
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6.2 Construction Phase 

201. The screening of potential impacts during the Construction phase are provided in 

Table 6.1 below.  

Table 6.1: Screening of Possible Impacts during Construction Phase 

S/No. 
Environmental 

Aspect 

Potential Issue from 

Environmental Aspect 

Potential of 

Impact 

Mitigation 

Measures 

1 Vibration Impacts on 

‘National Heritage’ & 
Historic buildings  

Damage to ‘National Heritage’ 
and Historic buildings due to 

high vibration levels resulting 

from construction activities along 

M.A Jinnah road 

Major negative impact  Monitoring of vibration 

levels during 

construction activity, 

particularly when in 

close proximity to 

National Heritage and 

historic buildings to 

prevent damage. 

2 Traffic Management Vehicle movement and 

possibility of traffic congestion 

on the road 

Major negative impact Traffic management 

plan to be prepared 

beforehand by 

Contractor and 

implemented during 

construction work  

3 Ambient Air Quality Dust emissions from site 

preparation, excavation, material 

handling & other construction 

activities at site.  

Dust emissions 

expected at work site 

and at closest key 

receptors. However, 

minor and short-term 

impact expected 

which will be 

temporary in nature.  

Regular water 

sprinkling on the 

exposed surfaces to 

reduce dust emissions 

and proper 

maintenance of all 

equipment at regular 

intervals to minimize 

impact of exhaust 

emissions 

4 Noise Levels Noise generated from 

construction activities, operation 

of construction machinery, 

equipment and their movement. 

Noise levels expected 

to vary during activity 

based upon the 

nature of work being 

conducted. Higher 

noise levels expected 

at site but minor 

impact expected at 

key receptors. Impact 

expected to be short 

Proper noise 

management plan to 

be prepared, indicating 

frequency of noise 

monitoring and 

thresholds to be used. 

As part of this plan, 

necessary control 

equipment and 

techniques to be 
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term in nature.  applied to control noise 

levels and limit their 

nuisance effects 

5 Community Health and 

Safety 

Potential accidents and injuries 

to communities in project area 

could take place during 

construction works if required 

precautions are not taken. 

Major negative impact ▪ Buffer strips or other 

methods of physical 

separation around 

the project sites 

▪ Siting and safety 

engineering criteria 

shall be incorporated 

to prevent failures 

▪ Inventories of 

hazardous materials 

shall be reduced 

▪ Safety trainings to 

communities  

▪ Vehicle speed limit 

controls 

6 Worker Health and 

Safety 

Injuries to workers could talk 

place if necessary training and 

proper safety protocols and 

equipment such as PPEs are not 

used by workers 

Major negative impact ▪ Contractor must 

prepare health and 

safety protocols and 

submit to ADB for 

approval. 

▪ Random audits 

(possible 

unannounced) must 

be organized by 

PMU to check and 

issue penalties if 

non-compliances are 

detected. 

▪ Trainings to Labor 

staff 

▪ Provision of PPEs 

▪ Monitoring of labor 

staff by Contractor 

management 

7 Camp Effluent Untreated disposal of effluent 

being produced from worker 

camps would create a major 

health issue for all receptors in 

Minor negative impact ▪ Closed sewage 

treatment system 

will treat the effluent 
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project area  

8 Soil Erosion and 

Sedimentation 

Construction works must protect 

soil from erosion and 

sedimentation 

Minor negative impact ▪ Sediment ponds must 

be developed 

wherever felt 

necessary  

▪ Coverage of unpaved 

areas must be 

conducted 

9 Soil Contamination No contamination of soil due to 

oils, hazardous chemicals etc. 

must be permitted. 

Minor negative impact ▪ Use of spill 

prevention trays 

▪ Regular inspections 

▪ Storage of chemicals 

etc. in covered 

bounded areas 

10 Drainage & Storm water 

Run off 

The storm water run-off from the 

construction site could carry oil 

and grease if the soil is 

contaminated or the potentially 

contaminated areas. 

Minor negative impact ▪ Compacting of all 

unpaved exposed 

surfaces 

▪ Natural drainage 

must not be 

hampered or blocked 

11 Hazardous and Non-

hazardous waste 

management 

Both hazardous and non-

hazardous waste must be 

managed in the most 

environmentally sustainable 

manner. 

Minor negative impact ▪ Waste management 

plan to be developed  

▪ Periodic on-site audits 

of waste management 

▪ Records of all waste 

generated 

12 Historical/Archaeological 

Sites 

Damage to relics could take 

place if Chance Find procedures 

not adopted. 

Minor negative impact Any archaeological 

finds during works must 

require stopped of 

works and use of 

‘Chance Find’ 
procedures. 

13 Vegetation and Wildlife 

Loss 

Trapping of animals and/or 

damage to vegetation could take 

place 

Minor negative impact ▪ Prohibit willful 

trapping and killing of 

animals  

▪ Prevent burning of 
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vegetation for fuel 

14 Employment Conflicts Staff to be engaged for the 

project may engage in conflicts. 

Minor negative impact ▪ Transparent hiring 

policy 

▪ Balanced process of 

hiring 

15 Communicable diseases Lack of sanitation arrangements 

and hygiene could lead to 

spread of diseases. 

Minor negative impact Communicable 

diseases prevention 

program will be 

prepared 

6.2.1 Vibration Impacts on ‘National Heritage’ & Historic buildings 

Impacts 

202. Field surveys were able to reveal that fifteen buildings are located on the 2.4 km 

stretch of the BRT Common Corridor. Although it is quite challenging to identify all the 

42 national heritage buildings listed on the M.A Jinnah road since this information is 

not easily available, however in case any other buildings from the SBCA list are found 

to be lying within the corridor, they shall be added to the updated version of the 

supplementary EIA report. 

203. Vibration is a mechanical phenomenon whereby oscillations occur about an 

equilibrium point. Noticeable vibration is usually an undesirable situation. For 

example, the vibrational motions created by impact pile driving, compacting dirt, 

trucks, construction equipment, and tools in an operation are typically unwanted. 

Besides annoyance, a major concern with regard to construction vibration is building 

damage, especially for fragile historic buildings. Consequently, construction vibration 

is generally assessed in terms of peak particle velocity (PPV). Prior to construction, 

the status of the nearest buildings will be checked to avoid unjustified complains from 

the community regarding damages caused by construction related vibration.  

204. The Table 6.2 below shows typical vibration levels for major construction equipment 

items that would be used for this project. Although the table gives one level for each 

piece of equipment, it should be noted that there is a considerable variation in 

reported ground vibration levels from construction activities. The data provide a 

reasonable estimate for a wide range of soil conditions. 

Table 6.2: Vibration Source Levels for Construction Equipment 

Equipment PPV at 7.5 m (mm/s) 
Impact Pile Driver 38.557 
Caisson drilling (CIDH) 2.261 
Vibratory Roller 5.334 
Large bulldozer 2.261 
Caisson drilling 2.261 
Loaded trucks 1.930 
Small bulldozer 0.076 
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Source: US Federal Transit Administration, Transit Noise and Vibration Impact Assessment, FTA-VA-90-1003-06, May 2006. 

205. Operation of construction equipment causes ground vibrations that spread through 

the ground and diminish in strength with distance. Buildings founded on the soil in the 

vicinity of the construction site respond to these vibrations, with varying results 

ranging from no perceptible effects at the lowest levels, low rumbling sounds and 

perceptible vibrations at moderate levels, and slight damage at the highest levels. As 

construction activities will be close to lots of buildings where some are fragile historic 

buildings, soil and building vibration characteristic testing must be done during the 

detail design of the project prior to start of any construction activities. A preliminary 

generic analysis has been done in this stage. 

206. The following formula is used for calculating vibration levels at various distances 

(this formula is based on point sources with normal propagation conditions):  

PPVequip = PPVref x (7.5/D)
1.5 

 

where: PPV (equip) is the peak particle velocity in mm/s of the equipment adjusted 

for distance  

PPV (ref) is the reference vibration level in mm/s at 7.5 meters from Table 3.x 

D is the distance from the equipment to the receiver 

1.5 is average vibration transfer characteristic for soil 

207. The Table 6.3 below presents vibration level calculation results of different 

equipment items at various distances. The major source of vibration would be the 

impact piling that would produce 10 times more vibration that allowable limit of 3 mm/s 

for the historic buildings at 7.5 meters from the source. Vibration levels would drop to 

3 mm/s at approximately 40 m from the source. In accordance to the latest project 

layout drawings, closest buildings to the impact piling would be at 10 meters. Historic 

buildings H.B. 12, H.B 13, and H.B 14: Denso Hall and Library are within close vicinity 

of the impact piling activities.  

208. Measured vibration levels indicated that some of these historic buildings presently 

are exposed to vibration levels of up to 3.6 mm/s with no obvious signs of damage. 

However, in average, they are exposed to PPV of less than 2 mm/s. 

209. Vibratory roller used for dirt compacting is another major source of vibration as it 

produces 3 mm/s vibration level up to 11 meters from the source. Large bulldozers, 

trucks, and drilling can also produce 3 mm/s vibration levels up to distance of 7 

meters. Other sources of vibration would be trucks going over bumpy areas in the 

construction zone and drilling. 

Table 6.3: Vibration Levels (mm/s) at different distances 

Source 
Distance, m 

7.5 5 10 20 

Impact Pile Driver 38.557 70.834 25.044 8.854 

Caisson drilling (CIDH) 2.261 4.154 1.469 0.519 

Vibratory Roller 5.334 9.799 3.465 1.225 

Large bulldozer 2.261 4.154 1.469 0.519 
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Caisson drilling 2.261 4.154 1.469 0.519 

Loaded trucks 1.930 3.546 1.254 0.443 

Small bulldozer 0.076 0.140 0.049 0.017 

181. Calculated peak vibration levels would be higher than the 3 mm/s limit during certain 

construction activities. Impact pile driving is the activity that could be of concern as it may 

generate vibration levels way over the limit of 3 mm/s. 

 
Mitigation measures 

210. All historic buildings and monuments shall be constantly visually monitored to check 

for any cracks or signs of damage due to the construction works. In case any damage 

is observed, works in the vicinity of that particular building will be immediately stopped 

and a detailed structural assessment shall be conducted to identify the required next 

steps prior to commencement of the construction works. 

211. The vibration levels from the use of the construction equipment and vehicles will be 

closely monitored to ensure typical peak particle velocities remain within allowable 

limits and do not exceed the 3 mm/s limit, in which case major structural damage such 

as cracking or shifting of foundations or bearing walls can take place at the fragile 

historic buildings. The following mitigation items should be considered during the 

construction activities: 

▪ Perform independent periodic vibration monitoring to demonstrate compliance with 
Project vibration limits. 

▪ In the event that planned pile driving exceeds Project thresholds, alternative pile-
driving methods or proper mitigation measures shall be selected. Such methods 
may include using CIDH piling procedure. 

▪ When there is a possibility of human annoyance from construction activities, 
conduct such activity only during weekday daytime hours when the background 
vibration is higher and many residents are away from their homes at work. 

▪ Reduce force of the vibratory roller on the portion of the road where there are 
historic buildings along the road to avoid vibration impacts. 

▪ Keep the truck access areas smooth to eliminate any unnecessary vibration. 
▪ Use smaller bulldozers near the historic buildings. 
▪ Route heavily loaded trucks away from residential streets, if possible. Select 

streets with fewest residential buildings if no alternatives are available.  
▪ Phase demolition, earth-moving and ground-impacting operations so as not to 

occur in the same time period. The total vibration level produced could be 
significantly less when each vibration source operates separately.  

 
Residual Impacts 

212. Despite the fact that comprehensive mitigation measures have been set to manage 

construction vibration, there may still be instances where construction works may 

result in unanticipated elevated vibration. However, these will only be temporary and 

localized. Good oversight and regular monitoring from the Contractors should limit 

impacts to the extent possible. 

6.2.2 Traffic Management  
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Impacts 

213. The efficient management of traffic once the construction activity commences will be 

critical in order to minimize the risk of possible road accidents and construction related 

hazards.  

Mitigation measures 

214. Traffic signs and warning instructions shall be displayed at the sites and along the 

proposed routes being used by the construction traffic for the information of other road 

traffic as well. 

215. Public awareness campaigns through radio and newspaper advertisements shall be 

conducted to educate the public and sensitize them to cooperate with the construction 

staff and project focal staff in order to try and avoid the areas under construction as 

far as possible, particularly during the peak times when traffic volumes and pedestrian 

movement is the highest. 

216. The potential risks of accidents to pedestrians and commuters while in the immediate 

vicinity of construction sites shall be conveyed to them in order to educate them and 

gain their cooperation and minimize the risk of accidents. 

217. Employ flag persons to control traffic at the work sites for safety reasons when 

construction equipment is entering or leaving the work area. 

218. Lanes shall be created through the work site using rope or flagging to minimize risks 

and injuries from falling objects. 

219. As much as possible, lifting and placing of the pre-cast sections will be done at night 

to minimize traffic congestion. 

220. Post traffic advisory signs (to minimize traffic build-up) in coordination with local 

authorities. 

221. Provide road signs indicating the lane is closed 500 m before the worksite. 

222. Use traffic cones to direct traffic to move to the open lane. 

223. Provide sufficient lighting at night within and in the vicinity of construction sites. 

224. Regularly monitor traffic conditions along access roads to ensure that project 

vehicles are not causing congestion. 

225. Define and observe schedules for different types of construction traffic trips (e.g., 

transport of pre-cast sections, haulage of spoils, delivery of construction materials, 

etc.). 

226. As much as possible, schedule delivery of construction materials and equipment as 

well as transport of spoils during non-peak hours. 
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227. Avoid movements of noisy vehicles during night time in vicinity of sensitive receivers. 

228. Implement suitable safety measures to minimize risk of adverse interactions between 

construction works and traffic flows through provision of temporary signals or flag 

controls, adequate lighting, fencing, signage and road diversions. 

229. Ensure relocation of any affected public transport infrastructure (but stops, shelters 

etc.) prior to commencement of works. 

230. Provide advance notification to the community regarding changes to public transport 

facilities or routes. 

231. Schedule construction works to minimize extent of activity along linear construction 

site at any one time. 

232. Comply with traffic regulations and avoid, where possible, roads with the highest 

traffic volumes, high density of sensitive receivers or capacity constraints are not used 

as access to and from the construction areas and spoil disposal sites. 

233. Install temporary accesses to properties affected by disruption to their permanent 

accesses. 

234. Reinstate good quality permanent accesses following completion of construction. 

6.2.3 Air Quality 

Impacts 

235. Additional sources of dust from construction of the proposed BRT project and from 

general handling of materials are likely to create significant additional impacts, 

particularly where the works are close to sensitive receptors such as residences, 

hospitals and schools.  

236. Potential sources of particulate matter emission during construction activities include 

earthworks (dirt or debris pushing and grading), exposed surfaces, exposed storage 

piles, truck dumping, hauling, vehicle movement on unpaved roads, combustion of 

liquid fuel in equipment and vehicles, land excavation, and concrete mixing and 

batching.  

237. Vehicles carrying construction material are expected to result in increased SPM 

levels near the haul roads. This can be of potential importance if the vehicles pass 

through the areas with a high concentration of sensitive receptors such as residences, 

hospitals and educational institutions.  

238. At the construction yard, the dust levels are also expected to increase due to 

unloading of construction materials. It shall be ensured that most of the excavated 

material will be used within the project, with minimal cut and fill material to come from 

outside the site.  
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239. The pavement works will also generate gas and odor from the asphalt works and 

vibration from the compaction of the new BRT road pavement. Emissions from 

powered mechanical equipment will be superimposed on the already high traffic 

pollution but is expected to disperse rapidly.  

240. The quantity of dust that will be generated on a particular day will depend on the 

magnitude and nature of activity and the atmospheric conditions prevailing on the day.  

Due to the uncertainty in values of these parameters, it is not possible to calculate the 

quantity from a ‘bottom-up’ approach, that is, from adding PM10 emissions from every 

activity on the construction site separately.  Typical and worst-case PM10 emissions 

from construction sites have been estimated15 as 0.27 megagram per hectare per 

month of activity (Mg/ha-month) and 1.04 Mg/ha-month, respectively. 

Fugitive Dust Control 

241. The source wise fugitive control measures are provided in Table 6.4 below. 

Table 6.4: Control measures for Fugitive Dust emissions 

Source Control Measures 

Earth Moving For any earth moving that is to take place in the immediate vicinity from the site 

boundary, watering must be conducted as required to prevent visible dust emissions 

Disturbed Surface 

Areas 

Apply dust suppression measures (clear vegetation only from areas where work is to 

commence, plant or mulch areas that will not receive traffic, construct artificial wind 

breaks or wind screens) frequently to maintain a stabilized surface. 

Areas that cannot be stabilized, such as wind driven dust, must have an application 

of water at least twice a day 

Inactive Disturbed 

Surface Areas 

Apply dust suppressants (clear vegetation only from areas where work is to 

commence, plant or mulch areas that will not receive traffic, construct artificial wind 

breaks or wind screens) in sufficient quantity and frequency to maintain a stabilized 

surface 

Unpaved Roads Water all roads used for any vehicular traffic at least twice per day during active 

operations and restrict vehicle speed to 20 kmph. 

Open Storage Piles Apply water to at least 80 percent of the surface areas of all open storage piles on a 

daily basis when there is evidence of wind driven fugitive dust or install an enclosure 

all along the storage piles 

Track-out Control Wash down of construction vehicles (particularly tires) prior to departure from site. 

 

Mitigation measures 

                                                           
15 Gaffney, G. and Shimp, D.  1997.  Improving PM10 Fugitive Dust Emission Inventories.  Sacramento, CA. 

California Air Resource Board.  <www.arb.ca.gov/emisinv/pubs/pm10tmp.pdf> 
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242. A wide variety of options exist to control emissions from construction sites.  The most 

effective means of reducing the dust emission is wet suppression.  Watering exposed 

surfaces and soil with adequate frequency to keep soil moist at all times can reduce 

the total dust emission from the project by as much as 75%.16  This measure alone 

can bring down the dust level to less than 100 μg/m3.  

Water can be sprinkled by handheld sprays or with the help of automatic sprinkler 

systems as required.  

243. In case surplus water is not available to suppress dust at certain locations, it is 

recommended that if works are within 10 meters of any sensitive receptors, the 

contractor shall install segregation between the works at the edge of the median at the 

road edge nearest the center to provide a barrier to protect the sensitive receptors 

and passing traffic. The segregation should be easily erectable 2.5 meter high 

hoarding /fiber boards and/or steel sheets to make protection fences around the 

construction site within which all construction works can take place. They can be 

moved from site to site along the BRT route as the work proceeds. 

244. The need for large stockpiles shall be minimized by careful planning of the supply of 

materials from controlled sources. Stockpiles should not be located within 50 m of 

schools, hospitals or other public amenities and shall be covered with tarpaulins when 

not in use and at the end of the working day to enclose dust. If large stockpiles 

(>25m3) of crushed materials are necessary they should be enclosed with side 

barriers and also covered when not in use. 

245. Construction materials that are susceptible to dust formation will be transported only 

in securely covered trucks to prevent dust emission during transportation. 

246. Aggregate material will be delivered to the batching plant in a damp condition, and 

water sprays will be applied, if needed, to reduce dust emissions. 

247. A minimum distance of 300 meters will be ensured between the batching plant(s) and 

the nearest community. 

Vehicular & Equipment Emissions 

248. It shall be ensured that the following measures are taken to control emissions from 

vehicles being used in the construction activity:  

▪ Periodically check and conduct maintenance of the construction machinery and 

haul vehicles. 

▪ Regularly change the engine oil and use new engines/machinery/equipment 

having good efficiency and fuel burning characteristics. 

▪ Use of catalytic converters and low Sulphur fuels. 

▪ The stack height of generators will be at least 3 meters above the ground. 

▪ Training of the technicians and operators of the construction machinery and 

drivers of the vehicles. 

                                                           
16 El Dorado County Air Pollution Control District.  2002.  Guide to Air Quality Assessment:  Determining 

Significance of Air Quality Impacts Under the California Environmental Quality Act.  First Edition.   
<http://co.el-dorado.ca.us/emd/apcd> 
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▪ Air quality monitoring at the project site during the construction phase. 

6.2.4 Noise Levels 

Impacts 

249. The assessment of the noise impacts on the sensitive receptors at various locations 

along the project corridor depend upon: 

▪ Characteristics of noise source (instantaneous, intermittent or continuous in 

nature) 

▪ Time of day at which noise occurs, and 

▪ Location of noise source 

250. Each construction phase has its unique noise characteristics due to use of different 

equipment items. The potential sources of noise and vibration during the preparation, 

construction, and worksite closure phases of the Project include equipment, 

machinery, and transportation used for the construction activities. The heavy 

equipment used for construction will be the major sources of noise and vibration. Due 

to the relative high density of population in the areas adjacent to the Project 

alignment, noise-related disturbance to humans is possible during the various 

construction activities. There will be temporary noise impacts in the immediate vicinity 

of the project corridor. 

251. The construction activities will include impact piling for building the underpass as well 

as the excavation for foundations and grading of the site as well as the construction of 

structures and facilities. Powered mechanical equipment such as generators, 

excavators, bulldozers, drills, graders, vibratory rollers, concrete mixing trucks and 

back up alarms can generate significant noise. Impact pile driving creates the highest 

noise levels by far from any other construction activities. 

252. Since various modern machines are acoustically designed to generate low noise 

levels, any high noise levels that might be generated will only be for a short duration 

during the construction phase. 

253. Depending on the construction equipment used and its distance from the receptors, 

the community and the workers may typically be exposed to intermittent and variable 

noise levels. During the day, such noise results in general annoyance and can 

interfere with sleep during the night. In general, human sound perception is such that 

a change in sound level of 3 dB is just noticeable, a change of 5 dB is clearly 

noticeable, and a change of 10 dB is perceived as a doubling or halving of sound 

level. 

254. Due to the various construction activities, there will be temporary noise impacts in the 

immediate vicinity of the project corridor. Crushing plant, asphalt production plants, 

movement of heavy vehicles, loading, transportation and unloading of construction 

materials produces significant noise during the construction stage. However, these 
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increased noise levels will prevail only for a short duration during the construction 

phase.  

255. The Table 6.5 below represents typical noise levels from various construction 

equipment items. It should be noted that the values indicated in the table may differ 

depending on the brand and age of machinery provided/used by construction 

company. 

Table 6.5: Construction Equipment Noise Ranges, dBA 

Equipment Peak Noise 
Range at 

15 m 

Typical Peak 
Sound Level 

in a Work 
Cyclea at 

15 m 

Typical 
‘Quieted 

Equipment’ 
Sound Levelb 

at 15 m 

Construction Phase 

Earthworks Structures Installation 

Batching plant 82-86 84 81  Y  

Concrete mixers 76-92 85 82  Y  

Cranes 70-94 83 80  Y Y 

Excavators 74-92 85 82 Y   

Impact pilling 95-103 100 n/a Y   

Front loader 77-94 85 82 Y Y Y 

Water bowsers 85-93 88 85 Y Y Y 

Graders 72-92 85 82 Y   

Bulldozers 65-95 85 80 Y   

Pavers 87-89 88 80 Y   

Pumps 68-72 76 75 Y Y Y 

Diesel generators 72-82 81 77  Y Y 

Vibratory rollers 68-82 74 70 Y   

Drilling machines 82-98 90 87  Y Y 

Compressors 74-88 81 71  Y  

Dumpers 77-96 88 83 Y Y  

Dump/flatbed Truck 75-85 80 77 Y Y Y 

Sources: USEPA, 1971; http://www.waterrights.ca.gov/EIRD/text/Ch11-Noise.pdf; 
http://www.lacsd.org/LWRP%202020%20Facilities%20Plan%20DEIR/4_6_Noise.pdf; 
http://newyorkbiz.com/DSEIS/CH18Construction.pdf 

Notes: 

a.  Where typical value is not cited in literature, mean of the peak noise range is assumed 

b.  Quieted equipment can be designed with enclosures, mufflers, or other noise-reducing features.  Where data is 
not available, a 3 dB reduction is assumed 

256. Precise information on the type, quantity, location and utilisation of plant and 

equipment to be used during the construction phase is not available at this stage and 

will be dependent on the working methods of the selected contractors. However, 

preliminary calculations have been conducted to provide a general magnitude of the 

noise levels during various construction phases. 
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257. The noise impact assessment was performed by identifying noise levels at certain 

distances from the construction activities. Some noise sensitive receptors are located 

at the second floor or higher floors of the buildings next to the construction activities. 

Calculations need to be finalized by the contractor when the construction work 

schedule details and equipment types are determined. 

258. The calculation used to determine average construction noise exposure for each 

piece of equipment is based on the following equation from US Federal Highway 

Administration Construction Noise Handbook: 

Leq = Lmax + 10 log(UF) – 20 log(D/15) 

Where: 

a. Leq is the average noise level in A-weighted decibels, dBA, 

b. Lmax is the maximum noise level at 15 meters in A-weighted decibels, dBA, 

c. UF is the Usage Factor or the ratio of time equipment is in operation each 

hour, 

d. D is the distance (in meters) from the geometric center of construction activity. 

259. The Table 6.6 below presents results of the calculated noise levels for different 

construction activities at 5, 10, and 20 meters from the construction activities. It is 

assumed that the location of the acoustic center for all equipment is at the center of 

construction activity for each phase. This is a conservative approach as all the 

equipment cannot be at the same location and they are located further away, then 

their noise levels will be less. Once constructions plans became available, a detailed 

noise analysis must be conducted by the contractor. 

260. Because residential buildings are close to the road that will be reconstructed as part 

of the proposed Project, there would be possible noise impact from construction 

activities such as impact piling, removing the existing asphalt, and compacting the 

base dirt. Noise levels from the impact pile driving by its nature is high and annoying.  

261. As measured existing average noise level along the project during daytime is 85 

dB(A), in accordance to the IFC guidelines, the noise limit will be 88 dB(A). Results of 

the calculations presented in Table 6.6 below indicate that during certain construction 

activities, produced worst case average hourly noise levels would be higher than 88 

dB(A). However, duration of the anticipated noisy construction activities would be 

short and during daytime. Therefore, residences may not object to the noise, 

especially when they will be directly benefited, especially at the portion where there 

will be no more nixed traffic. Operational noise levels would drop substantially after 

the completion of the project where there will be no mixed traffic. 
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Table 6.6: Calculated Noise Levels for Different Construction Activities 
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Notes: Calculated construction noise levels use the following three assumptions: 
(1) all equipment operation based on operation data from other projects; 
(2) all equipment effective usage factor percentages are also based on operation data from other projects; 
(3) the location of the acoustic center for all equipment is assumed at the center of construction activity for each 
phase. 

Mitigation measures 

262. The following are examples of typical noise mitigation measures that can be utilized:  

▪ Unnecessary revving of engines will be avoided and equipment will be switched 

off when not in use;  

▪ Install temporary noise barriers made of plywood or acoustical blankets around 

noisy operation where necessary to comply with project noise limits;  

▪ Internal haul routes will be kept well maintained;  

▪ Drop heights of materials will be minimised;  

▪ Plant and vehicles will be sequentially started up rather than all together;  

▪ Use of effective exhaust silence systems or acoustic engine covers as 

appropriate;  

▪ As far as reasonably practicable, sources of significant noise will be enclosed;  

▪ Plant will always be used in accordance with manufacturers’ instructions. Care will 
be taken to site equipment away from noise-sensitive areas. Where possible, 

loading and unloading will also be carried out away from such areas;  

▪ Regular and effective maintenance by trained personnel will be undertaken to 

keep plant and equipment working to manufacturers specifications; and  

▪ Screening e.g. noise barriers and blinds will be used as appropriate.  

▪ Record and respond to complaints according to the established grievance redress 

mechanism. 

▪ Keep nearby residences informed in advance about noisy activities during various 

construction phases. 
 

263. In addition to the mitigation measures listed above, the following mitigation measures 

control noise:  

▪ Vehicles and mechanical plants used for the purpose of the works shall be fitted 

with effective exhaust silencers, maintained in good and efficient working order 

and operated in such a manner as to minimise noise emissions. The construction 

contractor shall ensure that all plant complies with the relevant statutory 

requirements;  

▪ Machines in intermittent use should be shut down or throttled down to a minimum 

when not in use;  

▪ Compressors should be fitted with properly lined and sealed acoustic covers which 

should be kept closed whenever in use. Pneumatic percussive tools should be 

fitted with mufflers or silencers of the type recommended by the manufacturers;  

▪ Equipment which breaks concrete, brickwork or masonry by bending or bursting or 

"nibbling" shall be used in preference to percussive tools. Where possible, avoid 

the use of impact tools where the construction works is close to occupied 

premises;  

▪ Rotary drills and busters activated by hydraulic, chemical or electrical power shall 

be used for excavating hard or extrusive material;  
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▪ Equipment powered by mains electricity shall be used in preference to equipment 

powered by internal combustion engine or locally generated electricity;  

▪ Neither any part of the works nor any maintenance of plant shall be carried out in 

such a manner as to cause unnecessary noise except in the case of an 

emergency when the work is absolutely necessary for the saving of life or property 

or the safety of the works;  

▪ Plant shall be maintained in good working order so that extraneous noise from 

mechanical vibration, creaking and squeaking is kept to a minimum; and  

▪ Noise emitting machinery which is required to run continuously shall be housed in 

a suitable acoustically lined enclosure.  

▪ Train staff in construction best practice. 

▪ Construction operation times shall be limited to 07:00 to 22:00 daily  

▪ Perform independent periodic noise and vibration monitoring to demonstrate 

compliance with Project noise and vibration limits. 

 

264. Acoustic screening can be used to mitigate noise levels. BS5228-1 states: “In the 
absence of spectral data, as a working approximation, if there is a barrier or other 

topographic feature between the source and receiving position, assume an 

approximate attenuation of 5 dB when the top of the plant is just visible to the receiver 

over the noise barrier, and of 10 dB when the noise screen completely hides the 

sources from the receiver. High topographical features and specifically designed and 

positioned noise barriers could provide greater attenuation. Subtract the attenuation 

from the value Leq,T calculated at the point of interest. Where the point of interest is 

1m from the façade of the building, make an allowance for reflection by adding 3 dB to 

the calculated (free-field) levels.”  

265. A 10dB reduction can be achieved if the noise source completely hides the source 

from receiver. Therefore, where necessary, noise barriers/acoustic screening that will 

completely hide the source from the receiver will be implemented, providing 10 dB 

reduction in noise levels generated by the construction task. This will help to reduce 

the impact experienced at the nearby receptor.  

6.2.5 Community Health and Safety 

Impacts 

266. The proposed project will involve the use of considerable heavy machinery as well as 

excavation and erection of civil structures such as overhead bridges in congested 

environments of the project corridor. The risk to community will be significant in 

certain instances and thus a number of precautionary measures will be necessary to 

minimize the risk of a possible accident.  

Mitigation measures 

267. Buffer strips or other methods of physical separation around the project sites shall be 

ensured to protect the public from major hazards associated with hazardous materials 

incidents or failure of the structure being constructed. In addition, nuisance issues 

related to noise, odors or other emissions would also be avoided as a result. 
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268. Siting and safety engineering criteria shall be incorporated to prevent failures due to 

natural risks posed by earthquakes, wind, flooding, landslides and fire. To prevent 

such issues, project structures shall be designed in accordance with engineering and 

design criteria mandated by site specific risks, included but not limited to seismic 

activity, slope stability, wind loading etc. 

269. Inventories of hazardous materials shall be reduced through inventory management 

to greatly reduce or eliminate the potential off-site consequences of a release. 

270. Process or storage conditions shall be modified to reduce the potential 

consequences of an accidental off-site release. 

271. Improving of shut down and secondary containment to reduce the amount of material 

escaping from containment and to reduce the release duration. 

272. Reduce the probability that releases will occur through improved site operations and 

control, and through improvements in maintenance and inspection. 

273. Reduce off-site impacts of releases through measures intended to contain explosions 

and fires, alert the public, provide for evacuation of surrounding areas, establish 

safety zones around each work site, and ensure the provision of emergency medical 

services to the public. 

274. Work areas outside the project site, especially where machinery is involved will be 

roped off and will be constantly monitored to ensure that local residents, particularly 

children stay away. Also, no machinery will be left unattended, particularly in running 

condition.  

275. Community will be briefed on traffic safety, especially women who are the main care 

providers to children.  

276. Speed limit of 20 km/hr will be maintained by all project related vehicles on the 

section of the roads and passages adjacent to the houses near the project boundary 

and nighttime driving of project vehicles will be limited where possible. 

6.2.6 Worker Health and Safety  

Impacts 

277. The project construction activity will be conducted in a thickly populated area with 

high volumes of pedestrians and vehicular traffic. The risk of accidents taking place 

will be high, particularly from falling objects during work being conducted on elevated 

structures, falling of beams and metal rods as well as the potential of accidents of 

vehicles with construction machinery. 

278. The general track record of Contractors in the country with regards to following safety 

protocols during construction work is not very impressive with safety precautions 

mostly felt to be an impediment to fast pace of work. 
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Mitigation measures 

279. Keeping in view the significant risk posed by the construction work to the surrounding 

commuters and pedestrians, it shall be ensured that the Contractor provides his staff 

with a provided detailed orientation on the safety protocols to be followed at all times 

during the construction work to minimize the risk of accidents. 

280. The Contractor shall provide bi-monthly refresher sessions to his staff on the safety 

precautions to be followed during the construction activity.  

281. The Contractor will closely monitor his staff at all times and will take strict action 

against any non-compliance with these protocols and will ensure at all times that the 

safety of the commuters and traffic in the vicinity of the project site are kept a priority. 

6.2.7 Water Resources 

Impacts 

282. Water shall be used during the project construction in the labor camps for the 

everyday use of the laborers for cooking, drinking and bathing etc. Also, water shall 

be used at the sites along the project corridor for sprinkling to suppress dust 

emissions. In addition, water shall also be used during the construction activity itself 

for mixing of gravel in the batching plant etc. 

283. Water is available in sufficient quantities along the entire project corridor and will be 

sourced either through pipes taken from the nearest municipal connection or through 

bowzers that shall be brought to the specific sites along the corridor. If felt necessary, 

temporary bore wells will be dug and will be restored to their original condition once 

the construction activity has been completed. 

284. Even though there is no issue with water availability and the project construction will 

only be requiring limited quantities of water that will be easily manageable, however it 

shall be ensured through monitoring that wastage of water is prevented both at the 

project sites as well as at the labor camps.  

Mitigation measures 

No measures required. 

6.2.8 Camp & Batching plant effluent 

Impacts 

285. The staff and labor camps for the construction of the proposed BRT will be a source 

of wastewater generated from the toilets, washrooms and the kitchen. The wastewater 

will not meet the national environmental standards and will therefore need treatment 

prior to disposal. 
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286. The project sites along the project corridor where construction is being conducted 

must not be treated by the project staff and/or labor as a public toilet or for disposal of 

camp effluent. 

Mitigation measures 

287. It will be ensured that no untreated effluent is released to the environment. 

288. A closed sewage treatment system will treat the effluent, which will then be disposed 

of in a soak pit or will be used for plantation. The sewage treatment plants will be 

installed at each respective labor camp based on the number of laborers residing at 

the respective camp.  

289. Water being released from any batching plant(s) must be treated as per requirements 

of SEQS prior to release to sewerage system/any other water body. 

6.2.9 Soil Erosion and Sedimentation 

Impacts 

290. The majority of the road works proposed are designed to be within the existing 

median of the M.A Jinnah road on paved surfaces and therefore soil erosion and 

sedimentation should not be a significant impact.  

Mitigation measures 

291. Any drainage structures, culverts or pipes crossing the BRT corridor may need to be 

modified or protected and the detailed designs must make provisions to protect or re-

provision all infrastructure that may be affected by the construction works. 

6.2.10 Soil Contamination 

Impacts 

292. During the project construction, spills of fuel, lubricants and chemicals can take place 

while transferring from one container to another or during refueling. Also, during 

maintenance of equipment and vehicles, through leakages from equipment and 

containers and as a result of traffic accidents.  

293. Depending on the nature of the material, location of spill and quantity of spill, the soil 

can get contaminated. 

Mitigation measures 

294. It will be ensured that spill prevention trays are provided and used during refueling. 

Also, on-site maintenance of construction vehicles and equipment will be avoided as 

far as possible. In case on-site maintenance is unavoidable, tarpaulin or other 

impermeable material will be spread on the ground to prevent contamination of soil. 
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295. Regular inspections will be carried out to detect leakages in construction vehicles 

and equipment and all vehicles will be washed in external commercial facilities. 

296. Fuels, lubricants and chemicals will be stored in covered bounded areas, underlain 

with impervious lining. Appropriate arrangements, including shovels, plastic bags and 

absorbent materials will be available near fuel and oil storage areas. 

6.2.11 Drainage and Storm Water Run-off 

Impacts 

297. The storm water run-off from the construction site could carry oil and grease if the 

soil is contaminated or the potentially contaminated areas (oil and grease storage 

areas, maintenance areas and workshops) are in hydrological contact with the 

surrounding areas. Any risk may be eliminated by taking measures to avoid spillages 

and taking immediate remedial measures in case of accidental spillage of oil. 

Mitigation measures 

298. All unpaved exposed areas at the project sites will be compacted to minimize water 

erosion and all areas containing potentially hazardous materials will be hydrologically 

isolated from the remaining site. 

299. It shall be ensured that natural drainage is not hampered or blocked in any way at 

any of the sites. 

6.2.12 Hazardous and Non-Hazardous Waste Management 

Impacts 

300. In the absence of national or domestic regulations and a waste management system 

in the project area, waste disposal can potentially become a serious environmental 

issue, particularly with the local contractors. To avoid any potential issue, the project 

proponent will have to impose adequate internal controls.  

Mitigation measures 

301. A waste management plan will be developed prior to the start of construction. This 

plan will cater to sorting of hazardous and non-hazardous materials prior to disposal, 

placing of waste bins at the sites along the project corridor for waste disposal and an 

onsite hazardous waste storage facility. 

302. Periodic on-site audits of waste management will be undertaken along with auditing 

of waste disposal contractors and disposal facilities on regular basis to check that 

procedures are being followed. 

303. Records of all waste generated during the construction period will be maintained. 

Quantities of waste disposed, recycled or reused will be logged on a Waste Tracking 

Register. 
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304. Licensed waste contractors will be engaged to dispose off all non-hazardous waste 

material that cannot be recycled or reused.  

305. Training will be provided to personnel for identification, segregation and management 

of waste. 

6.2.13 Historical/Archaeological Sites 

Impacts 

306. There are fifteen ‘National Heritage’ and a number of other historical buildings and 

monuments along the proposed BRT project corridor.  

Mitigation measures 

307. If evidence of any archaeological remains is found during the construction activities, 

the excavation work will be stopped immediately and necessary next steps taken to 

identify the archaeological discovery based on the ‘Chance Find’ procedures provided 
as Annexure H. 

6.2.14 Vegetation and Wildlife Loss 

Impacts 

308. The project consists of an urban built environment with minimal vegetation cover. 

However, during construction, any vegetation present on the median lane will be 

removed.  

309. The impact of project activities on the wildlife in the area is likely to be insignificant as 

the area has a long area of human occupation, to which most of the animal species 

have adapted over time. 

Mitigation measures 

310. Wherever trees have to be felled, mitigation will be required in the form of 

reinstatement and compensatory planting. Soft landscaping shall be installed in the 

median under the elevated sections to improve the appearance of the completed 

works. 

311. In case existing trees and topsoil (down to 0.5 meters) is removed, the top soil shall 

be retained for elsewhere in the project. The wood that would be cut will not be burnt 

on site. All stumps and surplus vegetation shall be disposed of at landfills via routes or 

other destinations as designated and instructed by TMTD focal points. 

312. It will be ensured that willful killing; trapping and trade of faunal species will be strictly 

prohibited. 

313. Tree plantation will be undertaken at the project site to compensate for the vegetation 

lost during construction in the minimum ratio of 3:1 i.e. 3 saplings to be planted for 
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every tree felled given the possible difficulties with establishing trees and low survival 

rates of young trees.  

314. Burning of vegetation as fuel will be prohibited. 

6.2.15 Employment Conflicts 

Impacts 

315. The proposed project is not likely to create any significant permanent job 

opportunities.  Even unskilled and semi-skilled employment opportunities that are 

likely to be created will be for a short period while the project is constructed.  As 

persons with relevant skills may be available locally within Karachi, people from the 

project area are likely to fill a significant number of the semi-skilled and skilled jobs.  

316. This issue of provision of jobs can become particularly problematic if it is perceived 

by the local population that a significant number of construction-related jobs 

opportunities are not given to people from the local community.  This can result in 

friction between local residents and construction workers from outside of the 

community.   

Mitigation measures 

317. The Construction Contractor will adopt a transparent hiring policy. Prior to the 

commencement of the construction activity, the local communities in the project area 

will be informed of the employment policy in place and number of people that can be 

employed for this project. 

318. It will be ensured that maximum number of unskilled and semi-skilled jobs will be 

provided to the residents of Karachi city. 

319. TMTD will ensure a balanced process of employment of the communities in the 

project area with preference given to those most directly affected by the project. 

6.2.16 Communicable Diseases 

Impacts 

320. Communicable diseases such as HIV may be introduced due to the immigration of 

workers associated with the project.  

Mitigation measures 

321. A communicable diseases prevention program will be prepared for construction 

workers or residents near the construction sites. 

6.2.17 Land Use and Aesthetics 

Impacts 
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322. The proposed project will build on the existing road with a minor change in the land 

use pattern of the area. Aesthetic and visual impacts during the construction phase 

will be visible along the corridor and particularly in areas that are congested. However, 

the construction of the BRT stations will have a positive impact on the urban 

aesthetics and architectural beauty they will bring to the city’s real estate line. The 
construction of BRT related infrastructure will add structural beauty and value to the 

city.  

Mitigation measures 

No mitigation measures required. 

6.2.18 Natural and Man made Hazards 

Impacts 

323. Natural disasters include windstorms, floods, earthquakes which may be experienced 

during the construction phase. However, the likelihood of such events is quite low and 

the effect on the project in the case of an occurrence of such a natural calamity on the 

health and safety of the workers and affected population can be minimized by 

adopting appropriate and adequate mitigation measures. 

324. Fire accidents and terrorist/sabotage activities are something that cannot be 

predicted or foreseen but can be prepared for by taking precautionary measures such 

as training of staff and acquiring extra safety and security measures. 

Mitigation measures 

No mitigation measures required. 

6.3 Operation Phase 

325. The introduction of modern BRT buses with low emissions coupled with removal of 

older buses from the traffic fleet is expected to deliver some reductions in ambient 

levels of noise and air pollution.  

326. The impacts in the operation phase are critically important since the impacts in the 

operation phase of the project are ‘long term’.  

327. The summary of potential impacts during the Operation phase are provided in Table 

6.7 below.  

 

Table 6.7: Summary of Possible Impacts during Operation Phase 

S/No. 
Environmental 

Aspect 

Potential Issue from 

Environmental Aspect 
Potential of Impact Mitigation Measures 
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1 Ambient Air 

Quality 

Particulate and gaseous emissions 

from buses 

The newer buses 

running on CNG are 

expected to be more 

efficient and emit fewer 

pollutants compared to 

the existing public 

transport vehicles, 

which are quite old and 

mostly run on diesel.  

No negative impacts. 

However, vehicle 

maintenance and 

emission controls to be 

conducted in the long 

term to protect air quality 

2 Noise Levels Noise resulting from movement of 

buses 

The newer buses are 

expected to produce 

lesser noise due to 

quieter and more 

efficient engines 

compared to the 

existing public transport 

fleet, which is old and 

quite noisy due to 

inefficient diesel 

engines. 

No negative impacts. 

3 Solid Waste 

Disposal 

The operation of the BRT buses 

will result in domestic garbage 

being generated from stations and 

buses 

Large volumes of solid 

waste being generated 

and leading to pollution 

in the city 

Waste collection and 

management plan must 

be in place and 

implemented. 

4 Adaptability of 

general public to 

driving conditions 

The general public needs to be 

sensitized regarding the changed 

driving conditions. 

Accidents could take 

place if drivers are not 

sensitized 

Trainings, awareness 

campaigns and sign 

boards along corridor 

5 Land 

contamination 

Accidental fuel and material spills No negative impact 

expected. 

Proper waste 

management plan and 

spill response plan to be 

implemented 

6 Socio-economy Increased job opportunities 

Improvement of infrastructure 

facilities 

Wider economic growth  

Reduced health risk and accidental 

hazards 

Overall positive impact 

expected and socio-

economic conditions of 

region can improve 

Project sustainability 

must be ensured through 

regular and proper 

maintenance of 

infrastructure. 

7 Ecology, Flora Land use Change No negative impact - 
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and Fauna 

8 Traffic pattern Improved roads without any 

obstruction 

Positive impact -  

9 Impact on 

livelihood of 

transport workers 

Existing transport workers might 

lose their jobs due to loss of 

business due to BRT  

Negative impact Discussions ongoing 

relating to industry 

transition and 

reemployment into the 

BRT system 

6.3.1 Air Quality 

Impacts 

328. There is strong evidence from different BRT projects implemented across the world 

to suggest that a significant improvement in air quality in the project area can be 

expected once the proposed project is operational. The concentrations of key 

pollutants such as CO, NOx, PM10 and PM2.5 have been observed to be reduced 

significantly. This is attributed to a number of reasons such as reduced traffic 

congestion on the roads with a larger number of persons using the BRT and the 

avoidance of traffic jams ensuring the idling times for vehicles is significantly reduced. 

329. The impact of operation of the BRT buses along the project corridor on the ambient 

air quality of the project area up to 1 km from the project route has been modeled 

using the internationally accepted simulation software ‘BREEZE ROADS’ which is a 
complete air dispersion modeling suite that includes CALINE4, CAL3QHC and 

CAL3QHCR models. These air dispersion models are used within the software 

program to predict air quality impacts of Carbon monoxide (CO), particulate matter 

(PM) and other inert pollutant concentrations from moving and idle motor vehicles at 

or alongside roadways and roadway intersections.  

330. BREEZE ROADS is used in conjunction with emissions data from MOBILE or other 

emission models to demonstrate compliance with NEQS and modeling for highway 

site and design selection. 

331. The dispersion of Carbon monoxide (CO), Particulate Matter (as PM10) and Oxides 

of Nitrogen (as NO2) emission from the buses used for BRT project was modeled for 

two scenarios including (i) when buses would operate only on Diesel fuels and (ii) 

when BRT buses would operate on CNG fuel (major fuel). 

332. Hourly surface meteorological data of 2018 of Karachi was used. The prevailing wind 

direction was S-W. It is assumed that background concentrations and emission rate of 

each of the pollutant are remained constant throughout the gridding domain 

(Northeast X: 20915 m, Northeast Y 20643.09 m) of the image map of the project site. 
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333. The model was executed to simulate to predict 1-hourly and 8-hourly averaged 

concentration for CO, 1-hourly and 24-hourly averaged concentration for PM10 and 1-

hourly averaged concentration for NOx in ambient air of the surrounding of the project 

route.   

Table 6.8: Minimum and Maximum Predicted Concentration of CO, PM10 and 

NOx for Scenario-I (when Buses will operate on Diesel Fuel) 

Pollutants 

Predicted Incremental Concentration  (ug/m3) 

1-hourly 24-hourly for PM and 8-Hrly for CO 

Minimum Maximum Average Minimum Maximum Average 

CO 0.470 1.523 1.018 0.303 0.978 0.638 

PM 0.008 0.028 0.019 0.004 0.0136 0.009 

NOx 5.398 7.908 6.909 - 

 

Table 6.9: Minimum and Maximum Predicted Concentration of CO, PM10 and NOx for 

Scenario-II (when Buses will Operate on CNG Fuel) 

Pollutants 

Predicted Incremental Concentration  (ug/m3) 

1-hourly 24-hourly for PM and 8-Hrly for CO 

Minimum Maximum Average Minimum Maximum Average 

CO 3.713 27.757 11.583 2.475 18.671 7.944 

PM 0.0007 0.002 0.001 0.0004 0.001 0.0008 

NOx 6.237 16.744 12.068 - 

 

334. For 1-hourly, the maximum concentration of CO were 1.523 ug/m3 (0.001 mg/m3) & 

27.757 ug/m3 (0.027 mg/m3) for Diesel and CNG fuel respectively. While for 8-hourly 

averaged the model estimated that the maximum concentration of CO were 0.978 

ug/m3 (0.0009 mg/m3) & 18.671 ug/m3 (0.018 mg/m3) for Diesel and CNG fuel 

respectively. 

335. While the mean concentrations for 1-hrly were 1.018 ug/m3 (0.001 mg/m3) & 11.583 

ug/m3 (0.011 mg/m3) for Diesel and CNG fuel respectively. For 8-hourly averaged the 

model estimated that the mean concentration of CO were 0.638 ug/m3 (0.0006 mg/m3) 

and 7.944 ug/m3  (0.007 mg/m3) for Diesel and CNG fuel respectively. 
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336. Predicted incremental concentrations were well within limits of SEQS of CO. The 

estimated minimum, maximum and average concentrations of the CO for diesel and 

CNG fuel are given in Tables 6.8 & 6.9 respectively.  The isopleths (contour) plot are 

shown in Figures 6.1 to 6.10 for 1-hourly and 8-hourly spatial distributions for different 

pollutants . 

337. For 1-hourly the maximum concentration of PM were 0.028 ug/m3 & 0.002 ug/m3 for 

Diesel and CNG fuel respectively. For 24-horly averaged the model estimated that the 

maximum concentration of PM10 were 0.013 ug/m3 & 0.001 ug/m3 for Diesel and CNG 

fuel respectively. 

338. While the mean concentrations of PM10 for 1-hrly were 0.019 ug/m3 & 0.001 ug/m3 for 

Diesel and CNG fuel respectively. For 24-horly averaged the model estimated that the 

mean concentration of PM10 were 0.009 ug/m3 & 0.0008 ug/m3 for Diesel and CNG 

fuel respectively. 

339. For 1-hourly, the maximum concentration of NOx were 7.908 ug/m3 & 16.744 ug/m3 

for Diesel and CNG fuel respectively. While the mean concentrations of NOx for 1-hrly 

were 6.909 ug/m3 & 12.068 ug/m3 for Diesel and CNG fuel respectively. 

340. The predicted ambient concentrations of CO, PM and NOx have been determined by 

summing “Predicted Incremental Concentration” and Background Concentration.  The 

study results are given in Tables 6.10 and 6.11 for two scenarios of when buses 

would be operated on Diesel and CNG fuels respectively. Highest average 

concentrations of pollutants CO, PM10 and NOx were taken as background 

concentration. These background concentrations indicate that current pollutants level 

are high but the predicted incremental concentrations of CO, PM & Nox in current 

study depict that the airshed has assimilation capacity of the pollutants and has 

insignificant impacts along the proposed common corridor. 

Table 6.10: Averaged Predicted Concentration of CO, PM10 and NOx for Diesel 

Pollutants Averaging 

Time & 

Monitoring 

Site 

Predicted 

Incremental 

Concentration  

Background* 

Concentration  

Predicted 

Ambient 

Concentrati

on  

SQES WHO 

Guideli

nes 

CO (mg/m3) 8-hrs at Site-3 

(Jama Cloth) 

0.0006 10.775 10.7756 5 - 

PM10 (ug/m3) 24-hrs at Site-2 

(Denso Hall)  

0.009 142.5 142.509 150 50 

NOx(ug/m3) as 

NO2 

24-hrs at Site-2 

(Denso Hall)  

6.909 (01 hrs 

average) 

125.8          - 120 80 

* Data collected by M/s SUPARCO (an SEPA certified Lab for Environmental Testing)  
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Table 6.11: Averaged Predicted Concentration of CO, PM10 and NOx for CNG Fuel 

Pollutants Averaging 

Time  

Predicted 

Incremental 

Concentration  

Background* 

Concentratio

n  

Predicted 

Ambient 

Concentrati

on  

SQES WHO 

Guide

lines 

CO (mg/m3) 24-hrs at Site-2 

(Denso Hall)  

0.007 10.775 10.782 5 - 

PM (ug/m3) 24-hrs at Site-2 

(Denso Hall)  

0.0008 142.5 142.5008 150 50 

NOx(ug/m3) as 

NO2 

24-hrs at Site-2 

(Denso Hall)  

12.068 

(1 hr average) 

125.8 - 120 80 

* Collected data by M/s SUPARCO (an SEPA certified Lab for Environmental Testing)  

341. The modeling estimated that the predicted ambient concentrations of CO are 

10.7756 mg/m3 and 10.782 mg/m3 for diesel and CNG fuel respectively, which are 

exceeded the limit of SEQS (5 mg/m3 for 8-hrs averaged) for CO in ambient air. 

However, the predicted incremental concentrations of CO are 0.0006 mg/m3 & 0.007 

mg/m3 for diesel and CNG fuel respectively that depicts no significant impact.  

Similarly, modeled predicted ambient concentrations of PM10 are 142.509 ug/m3 and 

142.5008 ug/m3 for diesel and CNG fuel respectively, which are well within limit of 

SEQS (150 ug/m3 for 24-hrs averaged) for PM10 in ambient air but exceeded as per 

prescribe limit of WHO guide line for ambient air (50 ug/m3 for 24-hr averaged). 

Similarly, contributions of predicted incremental concentrations for PM as PM10 for 

diesel and CNG fuel are very minimal i.e 0.009 ug/m3 and 0.0008 ug/m3 for diesel and 

CNG fuel respectively.  NOx as NO2 predicted incremental concentrations for 1 hr 

average period are 6.909 and 12.068 ug/m3 for diesel and CNG fuel respectively and 

would have no significant impact on the environment due to project activity during the 

operational phase.  

342. Finally, current ambient air concentration (background concentration) for the pollutant 

CO is very high and exceeded the limit of SEQS. Similarly, PM10 background 

concentration is also exceeding the applicable limit as given in the WHO guidelines for 

ambient air while the predicted incremental concentrations for pollutants CO, PM and 

NOx have minimal pollutant contribution to the environment.  

343. This modeling study depicts that the emissions of CO, PM and NOx from the 

proposed BRT buses during operational phase would have insignificant impacts on 

ambient air pollutant levels along the proposed corridor under study.   

Mitigation measures 
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344. Regular maintenance of BRT buses shall be conducted and optimal engine efficiency 

shall be ensured through use of high quality fuel. 

345. Regular monitoring will be conducted of the PM levels. Any sections along the BRT 

corridor where PM levels are found to be increasing shall be closely examined and 

potential sources of PM shall be identified and customized mitigation measures 

developed to reduce PM levels at that particular section of the BRT corridor. 

346. Buses and all mechanical equipment such as generators shall undergo regular 

maintenance and shall be tuned to maintain engine efficiency and minimize emissions 

in compliance of NEQS limits. 

347. Stack height of generators (if any) will be at least 3 meters above the ground. 
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Figure 6.1: Isopleths plot of CO (1st highest) for 1-hrly averaged for Diesel fuel 
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Figure 6.2: Isopleths plot of CO (1st highest) for 1-hrly averaged for CNG fuel 
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Figure 6.3: Isopleths plot of CO (1st highest) for 8-hrly averaged for Diesel fuel 
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Figure 6.4: Isopleths plot of CO (1st highest) for 8-hrly averaged for CNG fuel 
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Figure 6.5: Isopleths plot of PM (1st highest) for 1-hrly averaged for Diesel fuel 
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Figure 6.6: Isopleths plot of PM (1st highest) for 1-hrly averaged for CNG fuel 
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Figure 6.7: Isopleths plot of PM (1st highest) for 24-hrly averaged for Diesel fuel 
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Figure 6.8: Isopleths plot of PM (1st highest) for 24-hrly averaged for CNG fuel 
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Figure 6.9: Isopleths plot of NOx (1st highest) for 1-hrly averaged for Diesel fuel 
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Figure 6.10: Isopleths plot of NOx (1st highest) for 1-hrly averaged for CNG fuel 
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6.3.2 Noise Levels 

Impacts 

348. Main components for conducting a traffic noise study are roadway alignment, location 

and elevation of receptors, traffic volumes, as well as distribution of the volume 

between different vehicle types and traffic speed. Using this information, future traffic 

noise levels can be predicted using a computer model. The main sources of noise 

during operation phase will be running engines and friction between tires and the road 

created by vehicles. 

349. A computer noise model was developed using SoundPLAN software to predict traffic 

noise levels and analyze possible noise impacts. SoundPLAN is a three-dimensional 

noise modeling program that utilizes ray-tracing techniques to predict noise levels. 

SoundPLAN not only considers sound propagation over distance from multiple 

sources, but also considers shielding from intervening structures and barriers, 

reflections off of buildings and walls, atmospheric absorption of sound, as well as 

ground effects on the sound propagation between sources and receivers. The three-

dimensional model was developed using aerial photographs, CAD/DTM files, and 

future development plans. 

350. Traffic volume is one of the main input items for conducting traffic noise study. 

Besides traffic volumes, types of the vehicle are also important. Existing traffic counts 

were conducted at several locations along the project corridor. All the counts started 

at 7 am but some ended at 8 pm and others at 9 pm. No nighttime counts were 

conducted for the project. 

351. According to the project traffic specialist, the future mixed traffic volumes will be 

almost the same as the existing traffic volumes. However, some of the traffic 

movements may be different because a portion of the corridor will be blocked off to 

the mixed traffic and will be dedicated to the buses only. 

352. Buses will be operating for 16 hours a day between 6 am and 10 pm. It is assumed 

the head way of one bus every 40 sec during peak hours and one bus every 90 

seconds during non-peak hours. The following data is used for evaluating noise 

impacts from the buses: 

• Peak hour (7 to 11 am and 4 to 8 pm) – 3600 sec/40 = 90 buses per hour at each 

direction 

• Off peak hour – 3600 sec/90 = 40 buses per hour at each direction 

353. BRT speed at the Common Corridor is considered to be 25 km/h for noise modelling 

proposes. The BRT buses will be new vehicles that shall have newer and quieter 

engines and shall be properly maintained and will follow strict operational protocols 

such as avoiding honking unless necessary and driving within a certain speed limit, 

which in turn will reduce the noise levels resulting from traffic movement. 
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354. Since the BRT buses will travel on a dedicated corridor, thus traffic congestion will be 

prevented and the noise resulting from honking that is experienced during traffic jams 

will also be prevented, which can particularly be an issue in the vicinity of sensitive 

receptors such as hospitals and schools. 

355. Detailed traffic counts have been grouped into the six categories for the purpose of 

noise modeling. The following are these groupings: 

• Cars = Private Cars (Including Jeeps & Station Wagons), Hi-Roof, Taxies (Yellow & 

Black Cabs, Yellow Cabs & Radio Cabs) 

• Scooters = Motorcycles, Scooters 

• Rickshaws = Rickshaws 

• Buses = Busses/UTS, Mini Busses and Coaches, Large Bus, Coaster 

• Madame trucks = Light Freight Vehicles (Master, Shehzoor, Mazda) 

• Heavy trucks = Single Unit Trucks (2 and 3 axles) 

356. SoundPLAN and similar other programs do not have built-in data for scooters and 

rickshaws. There is motorcycle category but that is for larger ones and not scooters. 

There have been some studies to determine noise from scooters and rickshaws as 

they are commonly used in lots of Asian countries. A detailed study was conducted by 

Joël Lelong et al, entitled “Towards a reduction of noise emission of powered two-

wheels” and results were presented at Inter-Noise 2014 conference. 

357. According to the results of that study, at steady speed, 50 cc scooters are noisier 

than a light vehicle (+ 4.2 dBA at 45 km/h) and are as noisy as buses, LAmax levels of 

125 cc scooters are equivalent to those of passenger cars at low speed and are 

noisier at 90 km/h (+3,9 dBA). The scooters of engine size exceeding 125 cc are a 

little less noisy than a passenger car. Therefore, for this project, scooters are modeled 

as buses and rickshaws as cars because engines of rickshaws are typically around 

400 cc which are larger than 125 cc. The Figure 6.11 below presents summary of 

results from the “Towards a reduction of noise emission of powered two-wheels” 
paper. 

Figure 6.11: Comparison of noise emitted by powered two-wheels and other 
means of transportation at steady speed 
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358. The counted existing traffic results indicate that the peak traffic hour on M. A. Jinnah 

is either from 8 am to 9 am or from 1 pm to 2 pm along the project corridor. Mixed 

traffic volumes for these hours are used to predict the average peak hour noise levels 

(Leq) at the noise sensitive sites along the project corridor. As there are no counted 

traffic volumes for the night time and BRT will not be also operating during the night 

time; therefore, day night average noise levels (Ldn) are not calculated due to the lack 

of data. Instead average day time noise levels (Ld) for 7 am to 8 pm are used for 

developing noise contours. 

359. There will be no mixed traffic between Chundrigur and Napier Roads; therefore, the 

bus noise will be dominating noise source in this segment. Only the peak bus hour 

volumes are used for calculating noise levels at this portion of the corridor. In the 

segment between Napier Road to Campbell Street buses will be traveling in an 

underpass; therefore, only mixed traffic volumes of 8 to 9 am are used for this 

segment as it represents the peak traffic hour for that segment. Between Campbell 

Street to Kutchert Road, the peak mixed traffic and peak bus hours overlap, therefore, 

peak hour volumes are used for both buses and mixed traffic. 

360. In the reminder of the corridor, the peaked mixed traffic hour and peak bus hours are 

different. Because mixed traffic would be dominant noise at this segment, a 

combination of peak mixed traffic volumes and off-peak bus volumes are used to 

calculate worst case noise impacts. 

361. The Tables 6.12 to 6.15 below provide hourly traffic volumes for the project area that 

are used for the noise modeling. It assumed that the speed for the mixed traffic would 

be 35 km/h. It is also assumed that traffic will be moving along smoothly with no red 

traffic light stops. 

Table 6.12: Traffic Volumes from Napier Road to Campbell Street 
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Table 6.13: Traffic Volumes from Campbell Street to Kutchery Road 

 

 

 

 

 

 

 

 

 

Table 6.14: Traffic Volumes from Baba-e-Urdu/Mission Road to Hospital Road 
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Table 6.15: Traffic Volumes from Hospital Road to Burnes Road 

 

181. Counted traffic volumes for the cross streets are also grouped and 

summarized. Volumes corresponding to the peak hour of M. A. Jinnah at the 

intersection of a given cross road are used for the noise modeling purpose as peak 

traffic hour is different for each side street. 

182. Average hourly peak noise levels (Leq) are calculated at 15 national heritage 

buildings located along the project alignment. In addition, 28 noise sensitive sites are 

also included in the calculations. Some of these sites are schools, hospitals, and 

mosques but others are commercial buildings at the first floors with residential on 

higher floors. Predicted noise levels at each receptor and contours are representing 

noise levels at 1.5 meters above the ground. The Table 6.16 below presents list of 

receptors with their land use and Figure 6.12 below show locations of these 

receptors. The Table 6.17 shows the calculated bus and mixed traffic noise levels at 

the identified noise receptor locations. 

Table 6.16: Receptor Locations for the Noise Analysis 

Receptor 

number 

Land use Receptor 

number 

Land use 

‘National Heritage’ Buildings 

145 Jehangir Kothari Building 94 Denso Hall 

95 Hamid Market 143 Karachi Metropolitan Corporation 
(KMC) Building 

46 Abu Baker Siddique Manzil 47 Haji Ibrahim Building 

48 Mollai Bhagwani Mansion 49 Opal Building 

57 Zubaida Mansion 56 Sindh Zamindar Hotel 
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323 Khaliqdina Hall and Library 54 Sami Chambers 

53 Coffee House 52 Gul Trading Company Building 

51 Building on plot 82   

Noise Sensitive Receptors 

R1 Merewether Tower Park R15 Commercial/ Residential on higher 
floors 

R2 Hassan Ali Center/Residential 
on higher floors 

R16 Dow Dental College 

R3 Residential on higher floors R17 Dow Medical College 

R4 New Memon Masjid R18 Liaquat Masjid 

R5 Residential on higher floors R19 Services Hospital Masjid 

R6 State Bank of Pakistan R20 Sindh Service Hospital 

R7 Laxmi Building/ commercial R21 Commercial/ Residential on higher 
floors 

R8 Commercial/ Residential on 
higher floors 

R22 Jama Cloth Market 

R9 Commercial/ Residential on 
higher floors 

R23 Jamia Masjid Eidgah 

R10 Commercial/ Residential on 
higher floors 

R24 Bukhari Aulia Masjid 

R11 City Court South Building R25 Dargah Alam Shah Bukhari shrine 

R12 Narayan Mandir Temple R26 Residential 

R13 Commercial/ Residential on 
higher floors 

R27 Municipal Park 

R14 Commercial/ Residential on 
higher floors 

R28 Commercial 
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Figure 6.12: Location of Noise Sensitive receptors 
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Table 6.17: Predicted Noise Levels 
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183. Results of the analysis indicate that there would be drop of almost 20 dB in 

the daytime traffic noise levels for the areas where there will be only BRT buses. This 

is a substantial reduction in the noise levels. There would be almost no traffic noise 

during the night hours where roadway is dedicated to the BRT buses only when there 

would no buses. 

184. Predicted future peak hour average noise levels for the area where there 

would be BRT and mixed traffic are in high 70s to low 80s in comparison to the 

measured existing noise levels which are in mid 80s. Predictions include only traffic 

noise and it do not consider honking or other noise sources in the area which may 

have been captured during the existing background noise measurements. Some 

rickshaws remove their mufflers to improve the efficiency and increase the power, as 

a result those rickshaws make more noise than the others. Effects of the removal of 

the muffler cannot be included in the model while it would have been captured during 

the noise measurements. 

185. Because BRT bus only noise is in mid to high 60s, it would not increase the 

overall mixed traffic noise which is approximately 20 dB higher. Based on the laws of 

physics, when a noise source is more than 10 dB lower than another noise source, 

the noise source with lower level would not contribute to the total noise level. 

186. The Figure 6.13 below shows average daytime noise contours along the 

project corridor. An average day-night noise levels cannot be calculated as the 

nighttime traffic volumes were not available. Besides, no BRT buses will be operating 

during the nighttime hours.  

187. Future peak hour average noise levels at Merewether Tower Park (Receptor 

R1) would be 66 dB(A), which is a substantial reduction from the existing noise levels 

but higher than IFC daytime noise standard of 55 dB(A). However, installing a wall 

along a small park is not desirable; therefore, noise barrier is not recommended for 

this location. 

188. New Memon Masjid (Receptor R4) is located along M. A. Jinnah Road, but a 

row of shops and stores are located in between mosque and the road; therefore, the 

main building of the mosque is not exposed directly to the traffic noise and there is no 

practical mitigation measure to further reduce the traffic noise. 

189. Narayan Mandir Hindu Temple (Receptor R12) has openings at M. A. Jinnah 

Road which cannot be blocked by a noise barrier; however, old doors and windows 

that are exposed to the traffic noise can be replaced by new ones which would 

reduce the interior noise. 

190. Dow Medical College and Dow Dental College (Receptors R16 and R17) are 

multistory buildings where certain parts of these buildings are exposed to the traffic 

noise form M. A. Jinnah Road. It seems most of the original windows have been 

replaced with new efficient windows that would reduce interior noise. There are no 

other feasible noise mitigation measures for these buildings. 
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191. Liaquat Masjid (Receptor R18) is a newly constructed mosque which is part of 

Liaquat National Hospital. It is assumed that appropriate noise reduction measures 

have been incorporated in the design to minimize traffic noise impact at the interior of 

the mosque. 

192. Khaliqdina Hall and Library (Receptor 323) building is set back from M. A. 

Jinnah Road and its fence can be replaced by a solid wall to reduce the traffic noise 

in front of the building. However, two access openings at both sides of the building 

will reduce the effectiveness of the wall in reducing traffic noise. A better noise 

mitigation measure for this building will be replacing windows with acoustical 

windows if such a change is allowed for a national heritage building. Figure 6.8 

shows Khaliqdina Hall and Library. 

193. Services Hospital Masjid (Receptor R19) already has a property wall which 

would reduce M. A. Jinnah Road traffic noise. 

194. Sindh Service Hospital (Receptor R20) which is located next to the M. A. 

Jinnah Road has only two windows facing the road. Replacing these two windows 

would improve the interior noise levels. Figure 6.9 shows this building. 

195. Jamia Masjid Eidgah (Receptor R23) is a newly constructed large mosque 

where the main building is further back from the road but the outdoor praying area 

would be exposed to the traffic noise. In consultation with the mosque operator, a 

noise barrier may be possible to construct to reduce the traffic noise at the outdoor 

praying area but the wall may interfere with the movement of large number of people 

who pray in this mosque. 

196. Bukhari Aulia Masjid (Receptor R24) is an old building with numerous 

openings facing M. A. Jinnah Road. Traffic noise could interfere with pray inside this 

mosque. Efficient new windows can be installed at the openings and old windows 

could be replaced with the new ones to reduce the interior noise. Figure 6.10 shows 

this mosque. 

197. Dargah Alam Shah Bukhari shrine (Receptor 25) is an old building with 

arched openings facing M. A. Jinnah Road. It is not possible to build a noise barrier 

in front of this shrine to provided traffic noise reduction.  

198. Municipal Park (Receptor R27) will be completely redesigned as part of the 

proposed BRT project as a roundabout is needed for the buses. Circular area inside 

the roundabout will become the new park. It is not practical to build a wall around this 

circular park. 

199. In conclusion, as a result of implementing BRT project, traffic noise levels 

would be substantially reduced for the half of the corridor where there would be no 

mixed traffic and would not increase the total traffic noise in the areas where there 

will BRT buses along with mixed traffic. Therefore, no traffic noise impacts are 

anticipated as a result of the proposed BRT project. 
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Mitigation measures 

200. No noise mitigation measures are needed because future peak hour average traffic 

noise levels would not be more than the existing noise levels. Besides, it is not 

practical to install noise barriers as they will block access to the shops and buildings 

located along the proposed BRT corridor. In addition, most of the residential quarters 

are located at the second or higher floors of buildings where noise barriers will not be 

effective in reducing traffic noise. However, replacing some old windows with new 

acoustical windows would improve the interior noise at the ground floor of several 

noise sensitive receptors. The following is list of possible improvements that may be 

considered even though technical they are not required: 

• Old doors and windows that are exposed to the traffic noise can be replaced by new 

ones at Narayan Mandir Hindu Temple (Receptor R12). 

• Interior traffic noise at Khaliqdina Hall and Library (Receptor 323) building could be 

reduced by replacing windows with acoustical windows if such a change is allowed 

for a national heritage building. 

• Two windows at Sindh Service Hospital (Receptor R20) which are facing the road 

could be replaced by acoustical windows to improve the interior noise levels. 

• In consultation with the Jamia Masjid Eidgah (Receptor R23) operator a noise barrier 

may be possible to construct to reduce the traffic noise at the outdoor praying area 

but the wall may interfere with the movement of large number of people who pray in 

this mosque. 

• Efficient new windows can be installed at the openings and old windows could be 

replaced with the new ones at Bukhari Aulia Masjid (Receptor R24) to reduce the 

interior noise. 

201. BRT buses and all mechanical equipment shall be regularly maintained to ensure 

compliance with NEQS limits for noise.  

202. Strict protocols for driving on the BRT corridor shall be followed and honking shall not 

be allowed and pre-set speed limits shall be followed. 
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Figure 6.13: Sound PLAN Model Outputs for Noise Levels during Project Operation 
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6.3.3 Solid Waste disposal  

Impacts 

203. The operation of the BRT buses will result in domestic garbage being generated from 

stations and buses consisting of dinner boxes, aluminium cans, plastic bottles, tissue 

paper/paper, newspapers, nutshells and food waste. 

Mitigation measures 

204. A proper solid waste management plan will be prepared and implemented to ensure 

waste containment, collection, transfer and disposal. Also, monitoring will be 

conducted at specific locations along the corridor to ensure strict compliance with the 

EMP in implementing the measures for solid waste management. 

6.3.4 Adaptability of General Public to Driving Conditions 

Impacts 

205. In general, the proposed BRT project will play a key role in reducing traffic volumes 

and resulting traffic congestion and basically improve the overall traffic landscape and 

make it safer and more efficient.  

206. However, the road traffic carriageways will become narrower due to the space 

required for the BRT and will pose a potential risk for collision of vehicles in instances 

where unfamiliar drivers would over speed.  

Mitigation measures 

207. Provisions will need to be made in the detailed designs for road conditions at the 

major intersections and the overall visibility at the intersections will need to meet the 

local design standards and will need to be acceptable under all the foreseeable 

conditions.  

208. Improvements to sighting angles and improved junction warning signage and road 

markings may require inclusion at the detailed design stages. Flourescent signboards 

shall be used for the major junctions. 

6.3.5 Socioeconomic 

Impacts 

209. The operational phase of the BRT project will contribute to the local economy by 

providing job opportunities to the residents of Karachi. These benefits will increase the 

socio-economic status of the region and the overall impact will bring about a positive 

change. 

Improvement of Infrastructure Facilities 
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210. The development of the proposed project will also create and improve the amenities/ 

services such as power, road infrastructure, communication etc. and thus improve the 

overall living conditions for the residents of Karachi. 

Economic Growth 

211. The proposed project will increase the economic activities around the area, creating 

avenues for direct/indirect employment in the post project period. 

212. A wider economic impact is expected in terms of generating opportunities for other 

businesses linked to the proposed project such as marketing, repair and maintenance 

tasks etc. 

Improved Road Transportation 

213. The existing roads will undergo lesser wear and tear since a considerable reduction 

in traffic volume will take place since commuters will prefer to travel on the BRT 

buses. As a result, the air quality, noise levels and general environmental conditions 

associated with vehicular traffic will improve and thus bring about positive change. 

Reduced Health Risk and Accidental Hazards 

214. The risk of accidental hazards will be minimized due to the reduced traffic volumes. 

The separate BRT lane will greatly reduce the accidents associated with movement 

across the roads. Health risks due to vehicular/exhaust emissions experienced in 

congested traffic conditions are likely to be avoided by the commuters traveling on the 

BRT. 

Mitigation measures 

No mitigation measures required. 

6.3.6 Impact on Livelihood of existing transport workers 

Impacts 

215. The potential impact of the project development on the livelihoods of the existing 

transport workers has been an aspect of continuous focus for ADB and the TMTD. As 

a part of the preliminary design prepared for this project, this aspect was highlighted 

and a number of different possible scenarios were discussed to ensure there is 

minimal impact on the livelihoods of the existing transport workers.  

Mitigation measures 

216. The TMTD are presently in negotiation with the existing transport service providers to 

find a mutually agreeable modality that shall ensure the existing personnel engaged in 

the transport industry are absorbed in different capacities into the BRT project and 

their employment is not put at risk.  
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6.4 Cumulative Impacts 

217. No other infrastructure works are planned to be conducted along the proposed 

project corridor while the BRT project works shall be conducted. Thus, no cumulative 

impacts are expected.  

6.5 Indirect and Induced Impacts 

218. The potential impact of development along the project corridor of M.A Jinnah road in 

Karachi city has been examined, which indicated that the existing and planned 

infrastructure such as water supply, wastewater collection and treatment, municipal 

solid waste collection and disposal would be adequate to accommodate any potential 

population intake as a result of the proposed project development. Impacts on the 

environment from air emissions, traffic and community noise, and treated effluent 

discharge have also been assessed and have found to be acceptable and within the 

carrying capacities of the environmental media. Thus, negative indirect and induced 

impacts from this project are not expected.  

219. Negative indirect and induced impacts from this project are not expected.  
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7 Environmental Management and Monitoring Plan  

7.1 Introduction 

220. The Environmental Management and Monitoring Plan (EMP) is developed to 

eliminate and/or mitigate the impacts envisaged at the design, construction and 

operation stages and provide specific guidelines for long term monitoring by 

identifying the roles and responsibilities of TMTD, Supervision Consultant and 

Contractor(s).  

221. The detailed EMP provided in this section provided as Table 7.1 ensures that the 

Project has no detrimental effect on the surrounding environment. The Plan shall act 

as a guideline for incorporating environmental measures to be carried out by the 

contractors engaged by TMTD, as well as for other parties concerned for mitigating 

possible impacts associated with the Project and will form part of the Contract 

documents to be considered alongside the specifications. This Plan shall act as the 

Environmental Monitoring Plan during construction and operational phases of the 

Project, and will allow for prompt implementation of effective corrective measures.  

7.2 Environmental Management Plan (EMP) 

222. The EMP attached with this report ensures the following: 

▪ Delivery of the prescribed environmental outcomes during all phases of the Project; 

▪ Formulating a system for compliance with applicable legislative and non-legislative 

requirements and obligations and commitments for the Project; 

▪ Ensure that project design process incorporates best practice environmental design 

and sustainability principles to minimize potential impacts of construction and 

operation on the environment and community. 

▪ Ensure that the construction work procedures minimize potential impacts on the 

environment and community. 

▪ Develop, implement and monitor measures that minimize pollution and optimize 

resource use. 

7.3 Objectives of EMP 

223. The EMP provides a delivery mechanism to address potential impacts of the project 

activities, to enhance project benefits and to outline standardized good practices to be 

adopted for all project works. The EMP has been prepared with the objectives of: 

▪ Defining the roles and responsibilities of the project proponent for the 

implementation of EMP and identifying areas where these roles and 

responsibilities can be shared with other parties involved in the execution and 

monitoring of the project; 

▪ Outlining mitigation measures required for avoiding or minimizing potential 

negative impacts assessed by environmental study; 
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▪ Developing a monitoring mechanism and identifying requisite monitoring 

parameters to confirm effectiveness of the mitigation measures recommended in 

the study; 

▪ Defining the requirements for communication, documentation, training, monitoring, 

management and implementation of the mitigation measures. 

7.4 Environmental Management/Monitoring and Reporting 

224. During the construction phase, the overall responsibility for the implementation and 

monitoring of the EMP rests with the Project Director (PD). The PD through 

assistance from the Supervision Consultant’s Environmental staff and the 

Environment team of TMTD, will supervise the implementation of the proposed 

mitigation measures and monitor the implementation progress in the field. Monthly 

environmental monitoring data/reports will be incorporated in the project 

implementation progress reports to be shared with ADB and such monthly reports will 

be consolidated into quarterly monitoring reports and submitted to ADB for review and 

clearance. Upon clearance, all such reports will be uploaded on the TMTD and ADB 

websites. 

225. Please refer to the EIA report for the Red line in Chapter 7, Environmental 

Management Plan, Section 7.4 ‘Environmental Management Framework’, Page 191 

for all details related to the institutional arrangements and associated details.  

7.5 Monitoring Parameters 

226. The key environmental parameters such as ambient air quality, noise levels, waste 

disposal etc. will be monitored at key receptor locations. 

227. A monitoring plan for the pre-construction, construction and operation phases of the 

project, indicating environmental parameters, frequency, locations and applicable 

standards is provided as Tables 7.1, 7.2 and 7.3 below. Standards set under the 

NEQS guidelines for the key receptors are also provided as Annexure B. 

7.6 Environmental Training  

7.6.1 Capacity Building and Training 

228. Capacity building and training programs are necessary for TMTD staff in order to 

control the negative impacts resulting from the project construction and during its 

operation phase. They will also require trainings on monitoring and inspecting of such 

a project for environmental impacts and for implementation of mitigation measures. 

229. The details of this capacity building and training program are presented in the Table 

7.4 below. 
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Table 7.1: Pre-Construction Monitoring Requirements 

Project Activity 
and Potential 
Impact 

Objective of 
Monitoring 

Parameters to be 
Monitored 

Measurements Location Frequency Responsibility 

Relocation of 
infrastructure (water 
pipelines, gas 
pipelines, electric 
cables etc.) 

To ensure no 
interruption of 
these services 
takes place once 
construction 
activity 
commences 

Process of relocation 
of services 

Completion of relocation 
of services to alternate 
pathways 

Along project corridor 
wherever relocation of 
services is necessary 

- TMTD 

Vibration Levels To protect all 
national heritage 
and historic 
buildings along 
corridor 

Peak Particle Velocity 
(PPV) in mm/s 

Vibration levels during day 
to day business 

Along corridor at 
historic building 
locations 

Twice in total (Once on 
a weekday and once on 

a weekend) 
TMTD 

Ambient Air Quality 

To establish 
baseline air quality 
levels 

CO,NOx & PM10 
(particulate matter 
smaller than 10 
microns) 
concentration at 
receptor level 

1-hr and 24-hr 
concentration levels 

At three key receptor 
locations along the 
project corridor 

Twice in total (Once on 
a weekday and once on 
a weekend) 

TMTD 

Ambient Noise 

To establish 
baseline noise 
levels 

Ambient noise level 
near key receptors 
along project corridor 

A-weighted noise levels – 

24 hours, readings taken 
at 15 s intervals over 15 
min. every hour, and then 
averaged 

At three key receptor 
locations along the 
project corridor 

Twice in total (Once on 
a weekday and once on 
a weekend) 

TMTD 
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Table 7.2: Construction Phase Monitoring Requirements 

Project Activity 
and Potential 
Impact 

Objective of 
Monitoring 

Parameters to be 
Monitored 

Measurements Location Frequency Responsibility 

Vibration  

Potential damage to 
building structures 
from high vibration 
levels 

To protect all 
national heritage 
and historic 
buildings along 
corridor 

Peak Paricle Velocity 
(PPV), mm/s  

Visual observation of 
building structures along 
with vibration levels  

At five key receptor 
locations along the 
project corridor 

Continuous on daily 
basis 

Contractor’s 
Environmental 
officer, TMTD 

Vibration level 
measurements 

Monthly 

Noise 

Disturbance due to 
noise from 
construction activity 

To determine the 
effectiveness of 
noise abatement 
measures on 
sound pressure 
levels  

Ambient noise level 
near key noise 
sensitive receptors 
along project corridor 

A-weighted noise levels – 

24 hours, readings taken 
at 15 s intervals over 15 
min. every hour, and then 
averaged 

At two key receptor 
locations along the 
project corridor  

Monthly  Contractor’s 
Environmental 
officer, TMTD 

Air Quality 

Dust emissions from 
construction vehicles 
and equipment  

To determine the 
effectiveness of 
dust control 
program on dust at 
receptor level 

CO,NOx & PM10 
(particulate matter 
smaller than 10 
microns) 
concentration at 
receptor level 

1-hr and 24-hr 
concentration levels 

At two key receptor 
locations along the 
project corridor 

Monthly Contractor’s 
Environmental 
officer, TMTD 

Visible dust Visual observation of size 
of dust clouds, their 
dispersion and the 
direction of dispersion 

Construction sites Once daily  Contractor’s 
Environmental 
officer, TMTD 

Dust Fall Amount of dust deposition 
shall be measured  

Construction sites Once daily Contractor’s 
Environmental 
officer, TMTD 

Water Resources 

Wastage of water 
leading to depletion in 
water resources 

To prevent 
wastage of water 
during the 
construction works 

Volume of water 
being used versus its 
utilization 

Visual observations of 
water being used at 
project sites and at labor 
camps 

Construction sites and 
labor camps 

Once daily 

Contractor’s 
Environmental 
officer, TMTD 
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Project Activity 
and Potential 
Impact 

Objective of 
Monitoring 

Parameters to be 
Monitored 

Measurements Location Frequency Responsibility 

Landscape scarring 
at borrow sites  

 

 

To ensure 
landscape does 
not lose its 
aesthetic value 

- Visual inspection Borrow sites Weekly 

Contractor’s 
Environmental 
officer, TMTD 

Soil erosion To ensure soil 
erosion does not 
take place 

- Visual inspection Borrow sites Weekly 
Contractor’s 
Environmental 
officer, TMTD 

Increase in traffic 
accidents 

To minimize risk of 
traffic accidents 

Number of accidents 
taking place Visual monitoring 

Construction sites 
along BRT corridor Once weekly 

Contractor’s 
Environmental 
officer, TMTD 

Delays in traffic 
management 

To ensure traffic 
movement is 
efficiently 
managed 

Number of traffic 
congestion events 

Visual inspections 

Construction sites 
along BRT corridor 

Once weekly 
Contractor’s 

Environmental 
officer, TMTD 

Safety precautions 
by Safety workers 

To prevent 
accidents for 
workers and 
general  public 

Number of near miss 
events and accidents 
taking place 

Visual inspections 

Construction sites 
along BRT corridor 

Once weekly 
Contractor’s 

Environmental 
officer, TMTD 

Soil Contamination To prevent 
contamination of 
soil from oil and 
toxic chemical 
spills and leakages 

Incidents of oil and 
toxic chemical spills 

Visual inspections 

At construction sites 
and at vehicle and 
machinery refuelling & 
maintenance areas 

Once a month 
Contractor’s 

Environmental 
officer, TMTD 
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Project Activity 
and Potential 
Impact 

Objective of 
Monitoring 

Parameters to be 
Monitored 

Measurements Location Frequency Responsibility 

Solid Waste & 
Effluent disposal 

Insufficient 
procedures for waste 
collection, storage, 
transportation and 
disposal 

To check the 
availability of 
waste 
management 
system and 
implementation 

Inspection of solid 
and liquid effluent 
generation, collection, 
segregation, storage, 
recycling and 
disposal will be 
undertaken at labor 
camps and at all work 
sites along project 
corridor 

Visual inspections 
At labor camps and at 
work sites along 
project corridor 

Once daily.  

Liquid effluent to be 
tested on quarterly 
basis  

Contractor’s 
Environmental 
officer, TMTD 

Protection of 
Heritage Sites 

Destruction of relic or 
damage to heritage 
site  

To ensure heritage 
sites are protected 
and any relic found 
is recovered 
without damage 

Careful inspections 
during excavation 
work in case any relic 
is discovered 

- 

At work sites along 
project corridor 

During excavation work 
Contractor’s 

Environmental 
officer, TMTD 

 

Table 7.3: Operation Phase Monitoring Requirements 

Project Activity 
and Potential 
Impact 

Objective of 
Monitoring 

Parameters to be 
Monitored 

Measurements Location Frequency Responsibility 

Noise 

Disturbance due to 
noise from operational  
activity 

To determine the 
effectiveness of 
noise abatement 
measures on 
sound pressure 
levels  

Ambient noise level 
near receptors along 
BRT corridor 

A-weighted noise levels – 

24 hours, readings taken at 15 s 
intervals over 15 min. every 
hour, and then averaged 

At one receptor 
location along the 

project corridor 
Bi-annual 

O&M Contractor’s 
Environmental 
officer, Trans 

Karachi 
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Air Quality 

Air pollutants can 
adversely affect the 
ambient air quality 
and impact human 
health  

To ensure air 
pollutants are not 
present above the 
permissible 
guidelines   

Ambient air quality 
i.e. concentration of 
pollutant gases in air 
such as CO, NOX and 
PM10  

Concentration levels of the 
pollutant gases  

At one receptor 
location along the 

project corridor 
Bi-annual 

O&M Contractor’s 
Environmental 
officer, Trans 

Karachi 

Solid Waste 
Management 

Domestic garbage 
from stations and 
buses  

To ensure solid 
waste is disposed 
off in an 
environmentally 
friendly manner 

Amount of solid waste 
generated and its 
disposal method 

Records of waste generated 

On-site audits of waste 
management 

Audits of the waste disposal 
contractors and waste disposal 
facilities 

BRT stations and 
buses 

Daily records of 
waste generated to 
be maintained.  
Audits to be 
conducted monthly. 

O&M Contractor’s 
Environmental 
officer, Trans 

Karachi 

Adaptability of 
General Public to 
Driving Conditions 

To minimize risk of 
accidents and 
facilitate 
adaptability to new 
infrastructure of 
BRT project by 
educating general 
public  

Number of accidents 
taking place 

Accidents per week 

Along entire BRT 
corridor where BRT 
infrastructure has 
changed driving 

conditions 

Monthly review 

O&M Contractor’s 
Environmental 
officer, Trans 

Karachi 
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Table 7.4: Capacity Development and Training Programme 

Provided by Organized by Contents No. of 

training 

events 

Duration  Cost 

(PKR) 

Pre-construction Phase 

Monitoring 

Consultants/Organization

s offering specialized 

services in environmental 

management and 

monitoring 

Project Director Short seminars and 

courses on: 

Environmental 

Management Plan 

and Environmental 

Monitoring Plan 

Two seminars 

for Contractor 

management 

staff and TMTD 

project staff 

3 days 

each 
200,000 

Construction Phase 

Monitoring 

Consultants/Organization

s offering specialized 

services in social 

management and 

monitoring 

Project Director Short seminars on 

Environmental risks 

associated with 

construction phase. 

Development of 

Environmental 

Performance 

Indicators 

Occupational Health 

and Safety (OHS) 

issues 

Two seminars 

for Contractor 

management 

staff and TMTD 

project staff 

dealing in 

environment 

and social 

issues 

3 days 

each 
200,000 

Operational Phase 

Monitoring 

Consultants/Organization

s offering specialized 

services in Occupational 

Health and Safety (OHS) 

Issues 

Project Director Short seminars 

relating to monitoring 

of environmental and 

social parameters 

during operational 

phase 

Two seminars 

for O&M 

Contractor and 

TMTD staff 
3 days 

each 
200,000 

Total 
600,000 

(PKR 0.6 million) 

7.7 Environmental Management Costs 

230. The Table 7.5 below provides cost estimates for ‘Pre-Construction phase’ monitoring 

while Table 7.6 provides cost estimates for ‘Construction phase’ monitoring and Table 

7.7 provides the cost estimates for the ‘Operation phase’ monitoring of key 

environmental parameters. 

231. The costs associated with implementation of the EMP and the necessary mitigation 

measures are provided as Table 7.8 below. The Table 7.9 below provides the 

Environmental management and monitoring plan for the proposed project.  
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Table 7.5: Annual Cost Estimates for ‘Pre-Construction Phase’ Environmental 
Monitoring  

Monitoring 

Component 

Parameters Quantity Amount 

PKR 

Details 

Air Quality 
CO, NOx, 

PM10 

6 (Twice only at 3 

locations) 
360,000 

6 readings @ PKR 

60,000 per sample 

Noise Levels 
dB(A) 

6 (Twice only at 3 

locations) 

360,000 6 readings @ PKR 

60,000 per reading 

Contingencies  36,000 5% of monitoring cost 

Total (PKR) 756,000 

 

Table 7.6: Annual Cost Estimates for ‘Construction Phase’ Environmental Monitoring 

Monitoring 

Component 

Parameters Quantity Amount 

PKR 

Details 

Vibration Levels 

(For ‘structurally 
weak’ historic 

buildings along 

corridor) 

Peak velocity 
Monthly basis at 15 

locations 
22,500,000 

15,00,000 @ PKR per 

location per month  

Air Quality 
CO, NOx, 

PM10 

36 (Monthly basis at 

3 locations) 
2,160,000 

36 readings @ PKR 

60,000 per sample 

Noise Levels 
dB(A) 

36 (Monthly basis 

at 3 locations) 

2,160,000 36 readings @ PKR 

60,000 per reading 

Liquid Effluents 

Effluent produced 

from labor camp and 

construction sites 

As per NEQS 4 (Quarterly basis 

at 1 site) 

80,000 4 samples @ PKR 

20,000 per sample 

Contingencies  1,345,000 5% of monitoring cost 

Total (PKR) 28,245,000 

(28.245 million PKR) 

 

Table 7.7: Annual Cost Estimates for ‘Operation Phase’ Environmental Monitoring 

Monitoring 

Component 

Parameters Quantity Amount 

PKR 

Details 

Air Quality CO, NOx, PM10  
2 (Bi-annually at 

1 location) 
120,000 

2 readings @ PKR 

60,000 per sample 

Noise Levels dB(A) 2 (Bi-annually at 

1 location) 

120,000 2 readings @ PKR 

60,000 per reading 

Contingencies   12,000 5% of monitoring cost 

Total (PKR) 252,000 
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Table 7.8: Estimated Costs for EMP Implementation  

Item Sub-Item Estimated Total 

Cost (PKR) 

Staff, audit and monitoring 

cost1  

2 persons for 12 months  

(@ 60,000 per month per staff 

member) 

1,440,000 

Monitoring Activities 
Provided separately in Tables 7.5 

to 7.7. 
- 

Mitigation Measures As prescribed under EMP and EIA. 18,600,000 

(i) Noise barriers  

Specific locations for installation of 

noise barriers to be assessed. 

Presently, a total of 400 meters of 

noise barriers are estimated to be 

installed around sensitive 

receptors.  

14,00,000 

(ii) Water sprinkling To suppress dust emissions 10,00,000 

(iii) Wastewater collection & 

Treatment 

From labor camps and construction 

sites (based on initial estimates) 
600,000 

(iv) Solid waste collection & 

disposal  

From labor camps and construction 

sites (based on initial estimates) 
600,000 

(v) Vibration level control 

measures through structural 

protection to weak buildings 

To implement measures aimed at 

strengthening the structures of 

weak buildings along corridor 

through reinforcing any pillars, 

beams and foundations to protect 

against and withstand potentially 

high vibration levels from 

construction works 

15,000,000 

Contingencies 5% of EMP implementation cost 1,002,000 

Total Estimated Cost (PKR) 21,042,000 

(21.042 million 

PKR) 

       1: To cover staff cost and expenses of Contractor  
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Table 7.9: Environmental Management and Monitoring Plan 

Environmental 
Concern 

Objectives Mitigation Measures 
(MM) recommended 

Timing to 
implement MM 

Location to implement 
MM 

Responsibility 

Implementation Monitoring 

Design/Pre-Construction Stage 

Structural 
Assessment of 
‘National 
Heritage’ and 
Historic 
buildings  

 

 
To protect any 
historical sites 
present within 
BRT corridor. 

1. Detailed structural 
assessment of all 
‘national heritage’ and 
historic buildings along 
the BRT corridor must 
be conducted to assess 
their existing structural 
integrity in order to 
identify any structures 
that might already be 
significantly dilapidated 
and might not require 
reinforcements and/or 
repair works prior to 
commencement of the 
construction works for 
the proposed project.  
 

2. Vibration levels from 
the use of the 
construction equipment 
and vehicles will be 
closely monitored to 
ensure typical peak 
particle velocities 
remain within allowable 
limits and do not 
exceed the 5 in/sec 
limit, in which case 
major structural 
damage such as 

Prior to start of 
construction 
activities 

At all historic building 
locations along BRT 
corridor 

Consultant 
engaged by 

TMTD 
TMTD 
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Environmental 
Concern 

Objectives Mitigation Measures 
(MM) recommended 

Timing to 
implement MM 

Location to implement 
MM 

Responsibility 

Implementation Monitoring 

cracking or shifting of 
foundations or bearing 
walls can take place 

Relocation of 
Utilities 

To ensure all 
utilities are 
relocated to 
avoid disruption 
and 
inconvenience to 
communities and 
receptors in 
project area 

1.TMTD, as the 
implementing agency, 
will be responsible for 
ensuring all permits and 
clearances are obtained 
prior to commencement 
of work at each section 
of the project corridor. In 
addition, TMTD will 
ensure that detailed 
contingency plans are 
prepared prior to 
commencement of 
construction activities at 
specific areas of the 
corridor to mitigate any 
potential impacts 
resulting from outage of 
utilities.  

2.Contractors will assess 
construction locations in 
advance for potential 
disruption to services and 
identify risks prior to 
starting construction. Any 
damage or 
hindrance/disadvantage to 
local businesses caused 
by the premature removal 
or insufficient replacement 
of public utilities is subject 
to full compensation, at the 

Prior to 
commencement of 
construction and 
demolition activity 

Across project corridor 
Respective 

utility companies  
TMTD 
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Environmental 
Concern 

Objectives Mitigation Measures 
(MM) recommended 

Timing to 
implement MM 

Location to implement 
MM 

Responsibility 

Implementation Monitoring 

full liability of the 
contractor who caused the 
problem. 
3. If temporary disruption 

is unavoidable, the 
contractor will, in 
collaboration with 
relevant local 
authorities such as 
power company, water 
supply company and 
communication 
company, develop a 
plan to minimize the 
disruption and 
communicate the dates 
and duration in advance 
to the affected persons.  

4. Communities shall be 
informed in advance 
regarding storage of 
water when their utilities 
are about to be 
relocated to pave the 
way for road works. 
Also, water pipes 
located/crossing in the 
right of way (road 
reserve) may be moved 
slightly away from the 
road or provision of 
service duct may be 
considered. 

5. Construction billboards, 
which include 
construction contents, 
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Environmental 
Concern 

Objectives Mitigation Measures 
(MM) recommended 

Timing to 
implement MM 

Location to implement 
MM 

Responsibility 

Implementation Monitoring 

schedule, responsible 
person and complaint 
phone number, will be 
erected at each 
construction site.  

6. Also, for any specific 
sections along the 
corridor where either 
cut and fill sections are 
to be developed, prior 
to construction at any 
such section(s), the 
relevant utility master 
plans shall be reviewed 
and the construction 
activity planned 
accordingly to ensure 
disturbance to existing 
utilities is minimized. 
 

Locations for 
Labor Camps 

To ensure the 
labor camps do 
not pose any 
adverse impacts 
on the project 
area 

1. Specific locations will 
be strategically selected 
for development of 
labor camps that 
contain all necessary 
facilities. 

 
2. Camp locations will 

ensure minimal 
disturbance to key 
receptors in project 
area 

 

Prior to 
commencement of 
construction activity 

Most suitable locations 
for labor camps nearest 
to the BRT corridor must 
be identified 

TMTD - 
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Environmental 
Concern 

Objectives Mitigation Measures 
(MM) recommended 

Timing to 
implement MM 

Location to implement 
MM 

Responsibility 

Implementation Monitoring 

Development of 
Traffic 
Management 
Plan 

To minimize 
possibility of 
accidents and 
traffic congestion 
once construction 
commences and 
thus minimize 
possible 
nuisance for 
residents of 
Karachi 

1.The traffic management 
plan shall be prepared 
by the Contractor for 
implementation prior to 
commencement of the 
project construction 
activity. The main 
objectives of the plan 
shall be to maximize the 
safety of the workforce 
and the travelling public 
while keeping the traffic 
flowing as freely as 
possible. 

2.The detailed traffic plan 
shall ensure that traffic is 
diverted to alternate 
routes wherever possible 
and will minimize traffic 
jams and bottlenecks 
along the project corridor 
and also minimize the 
chances of traffic related 
accidents.  

3.The plan will include 
consideration of the 
following: 

▪ Lane availability and 

minimization of traffic 

flows past the works 

site 

▪ Establishment of 

Prior to 
commencement of 
construction activity 

At all construction sites 
along project corridor 

TMTD - 
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Timing to 
implement MM 

Location to implement 
MM 

Responsibility 

Implementation Monitoring 

acceptable working 

hours and constraints 

▪ Agreement on time 

scale for works and 

establishment of 

traffic flow/delay 

requirements 

▪ Acceptability of 

diversion routes 

where necessary 

▪ Need for road 

closures and 

necessary orders 

▪ Co-ordination with 

other planned road 

and street works 

▪ Establishment of 

incident management 

system for duration of 

the works 

Construction Stage 
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implement MM 

Location to implement 
MM 
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Implementation Monitoring 

 
Vibration 
Impacts on 
‘National 
Heritage’ & 
Historic 
buildings 

 
To protect any 
historical sites 
present within 
BRT corridor. 

1. All historic buildings and 
monuments shall be 
constantly visually 
monitored to check for any 
cracks or signs of damage 
due to the construction 
works. In case any 
damage is observed, 
works in the vicinity of that 
particular building will be 
immediately stopped and a 
detailed structural 
assessment shall be 
conducted to identify the 
required next steps prior to 
commencement of the 
construction works. 
 
2. The vibration levels 
from the use of the 
construction equipment 
and vehicles will be closely 
monitored to ensure 
typical peak particle 
velocities remain within 
allowable limits and do not 
exceed the 3 mm/s limit, 
which may cause cosmetic 
damage such as cracking, 
especially at the fragile 
historic buildings. 
 

 
During 
Construction Works 

 
At all historic building 
locations along BRT 
corridor 

 
 

Contractor 

 
 

TMTD/CSC 

 
Traffic 
Management  

Minimize 
disturbance of 
vehicular traffic 

 
1. Traffic signs and 
warning instructions shall 

 
During 
Construction Works  

 
The most important 
locations to be identified 

 

Contractor and 
Engineer  

 

TMTD/CSC  
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 and pedestrians 
during haulage of 
construction 
materials, spoil 
and equipment 
and machinery, 
blocking access 
roads during 
works  
Damage / 
maintenance 
problems for 
roads and 
bridges used by 
the haulage 
trucks, dust 
nuisance to 
school and 
hospitals. 

be displayed at the sites 
and along the proposed 
routes being used by the 
construction traffic for the 
information of other road 
traffic as well. 
2. Public awareness 
campaigns through radio 
and newspaper 
advertisements shall be 
conducted to educate the 
public and sensitize them 
to cooperate with the 
construction staff and 
project focal staff in order 
to try and avoid the areas 
under construction as far 
as possible, particularly 
during the peak times 
when traffic volumes and 
pedestrian movement is 
the highest. 
3. The potential risks of 
accidents to pedestrians 
and commuters while in 
the immediate vicinity of 
construction sites shall be 
conveyed to them in order 
to educate them and gain 
their cooperation and 
minimize the risk of 
accidents. 
4. Employ flag persons to 
control traffic at the work 
sites for safety reasons 
when construction 

and listed. Relevant plans 
of the Contractor on 
traffic arrangements  
to be prepared and 
available.  
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Timing to 
implement MM 

Location to implement 
MM 

Responsibility 

Implementation Monitoring 

equipment is entering or 
leaving the work area. 
5. Lanes shall be created 
through the work site using 
rope or flagging to 
minimize risks and injuries 
from falling objects. 
6. As much as possible, 
lifting and placing of the 
pre-cast sections will be 
done at night to minimize 
traffic congestion. 
7. Post traffic advisory 
signs (to minimize traffic 
build-up) in coordination 
with local authorities. 
8. Provide road signs 
indicating the lane is 
closed 500 m before the 
worksite. 
9. Use traffic cones to 
direct traffic to move to the 
open lane. 
10. Provide sufficient 
lighting at night within and 
in the vicinity of 
construction sites. 
11. Regularly monitor 
traffic conditions along 
access roads to ensure 
that project vehicles are 
not causing congestion. 
12. Define and observe 
schedules for different 
types of construction traffic 
trips (e.g., transport of pre-
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Location to implement 
MM 
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Implementation Monitoring 

cast sections, haulage of 
spoils, delivery of 
construction materials, 
etc.). 
13. As much as possible, 
schedule delivery of 
construction materials and 
equipment as well as 
transport of spoils during 
non-peak hours. 
14. Avoid movements of 
noisy vehicles during night 
time in vicinity of sensitive 
receivers. 
15. Implement suitable 
safety measures to 
minimize risk of adverse 
interactions between 
construction works and 
traffic flows through 
provision of temporary 
signals or flag controls, 
adequate lighting, fencing, 
signage and road 
diversions. 
16. Ensure relocation of 
any affected public 
transport infrastructure 
(but stops, shelters etc.) 
prior to commencement of 
works. 
17. Provide advance 
notification to the 
community regarding 
changes to public 
transport facilities or 
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implement MM 

Location to implement 
MM 

Responsibility 

Implementation Monitoring 

routes. 
18. Schedule construction 
works to minimize extent 
of activity along linear 
construction site at any 
one time. 
19. Comply with traffic 
regulations and avoid, 
where possible, roads with 
the highest traffic volumes, 
high density of sensitive 
receivers or capacity 
constraints are not used 
as access to and from the 
construction areas and 
spoil disposal sites. 
20. Install temporary 
accesses to properties 
affected by disruption to 
their permanent accesses. 
21.Reinstate good quality 
permanent accesses 
following completion of 
construction. 

 
Air Quality  
 

 
To minimize air 
emissions 
effectively and 
avoid complaints 
due to the 
airborne 
particulate matter 
released to the 
atmosphere.  
 

 
1. Water will be sprinkled 
every three hours and at a 
higher frequency if felt 
necessary, at all 
construction sites to 
suppress dust emissions. 
 
2. All heavy equipment 
and machinery shall be 
fitted in full compliance 

 
All construction 
sites within 100 m 
of sensitive 

receivers.  

 

 
A list of locations to be 
included in contract and 
other sensitive areas 
identified by the CSC in 
project area.  
 

 
Contractor shall 
maintain 
acceptable 
standards.  
CSC to 
supervise 
activities.  

 

TMTD/CSC 
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implement MM 

Location to implement 
MM 
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Implementation Monitoring 

with the national and local 
regulations. (Relevant 
regulations are in the 
Motor vehicles fitness 
rules and Highway Act). 
 
3. Stockpiled soil and sand 
shall be slightly wetted 
before loading, particularly 
in windy conditions. 
 
4. Fuel-efficient and well-
maintained haulage trucks 
shall be employed to 
minimize exhaust 
emissions. 
 
5. Vehicles transporting 
soil, sand and other 
construction materials 
shall be covered with 
tarpaulin.  
 
6. Limitations to speeds of 
such vehicles necessary. 
Transport through densely 
populated area should be 
avoided. 
 
7. Concrete plants to be 
controlled in line with 
statutory requirements and 
shall not be close to 
sensitive receptors. 
  
8.Stack height of 
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generators will be at least 
3 meters above the 
ground. 
 
9. Project traffic will 
maintain maximum speed 
limit of 20 km/hr on all 
unsealed roads within 
project area. 
 
10. A minimum distance of 
300 meters will be ensured 
between batching plant(s) 
and the nearest 
community. 
 

 

Noise Levels 
 

 
To minimize 
noise level 
increases during 
construction 
activities.  
 

 
1. Unnecessary revving of 
engines will be avoided 
and equipment will be 
switched off when not in 
use;  
2. Internal haul routes will 
be kept well maintained;  
3. Drop heights of 
materials will be 
minimised;  
4. Plant and vehicles will 
be sequentially started up 
rather than all together;  
5. Use of effective exhaust 
silence systems or 
acoustic engine covers as 
appropriate;  
6. As far as reasonably 

 
All construction 
sites within 100 m 
of sensitive 

receivers.  

 

 

A list of locations to be 
included in contract and 
other sensitive areas 
identified by the CSC in 
project area.  
 

 

Contractor 
should maintain 
the acceptable 
standards  
 
CSC to 
supervise 
relevant 
activities.  

 

TMTD / CSC  
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Location to implement 
MM 
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Implementation Monitoring 

practicable, sources of 
significant noise will be 
enclosed;  
7. Plant will always be 
used in accordance with 
manufacturers’ 
instructions. Care will be 
taken to site equipment 
away from noise-sensitive 
areas. Where possible, 
loading and unloading will 
also be carried out away 
from such areas;  
8. Regular and effective 
maintenance by trained 
personnel will be 
undertaken to keep plant 
and equipment working to 
manufacturers 
specifications; and  
9. Screening e.g. noise 
barriers and blinds will be 
used as appropriate.  
10. Vehicles and 
mechanical plants used for 
the purpose of the works 
shall be fitted with effective 
exhaust silencers, 
maintained in good and 
efficient working order and 
operated in such a manner 
as to minimise noise 
emissions. The 
construction contractor 
shall ensure that all plant 
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Implementation Monitoring 

complies with the relevant 
statutory requirements;  
11. Machines in 
intermittent use should be 
shut down or throttled 
down to a minimum when 
not in use;  
12. Compressors should 
be fitted with properly lined 
and sealed acoustic 
covers which should be 
kept closed whenever in 
use. Pneumatic percussive 
tools should be fitted with 
mufflers or silencers of the 
type recommended by the 
manufacturers;  
13. Equipment which 
breaks concrete, brickwork 
or masonry by bending or 
bursting or "nibbling" shall 
be used in preference to 
percussive tools. Where 
possible, avoid the use of 
impact tools where the 
construction works is close 
to occupied premises;  
14. Rotary drills and 
busters activated by 
hydraulic, chemical or 
electrical power shall be 
used for excavating hard 
or extrusive material;  
15. Equipment powered by 
mains electricity shall be 
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Location to implement 
MM 
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Implementation Monitoring 

used in preference to 
equipment powered by 
internal combustion engine 
or locally generated 
electricity;  
16. Neither any part of the 
works nor any 
maintenance of plant shall 
be carried out in such a 
manner as to cause 
unnecessary noise except 
in the case of an 
emergency when the work 
is absolutely necessary for 
the saving of life or 
property or the safety of 
the works;  
17. Plant shall be 
maintained in good 
working order so that 
extraneous noise from 
mechanical vibration, 
creaking and squeaking is 
kept to a minimum; and  
18. Noise emitting 
machinery which is 
required to run 
continuously shall be 
housed in a suitable 
acoustically lined 
enclosure.  
20. Construction operation 
times shall be limited to 
07:00 to 22:00 daily  
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Implementation Monitoring 

Community 
Health and 
Safety 

To ensure the 
residents and 
visitors to the 
project area are 
kept safe during 
the construction 
activity at the 
different work 
sites. 

1. Buffer strips or other 
methods of physical 
separation around 
project sites shall be 
ensured to protect public 
from major hazards. 
 

2. Siting and safety 
engineering criteria shall 
be incorporated to 
prevent failures due to 
natural risks posed by 
earthquakes, floods, fire, 
wind etc. 
 

3. Inventories of hazardous 
materials shall be 
reduced through 
inventory management. 

 
4. Process or storage 

conditions shall be 
modified to reduce 
potential consequences 
of an accidental off-site 
release.  

 
5. Improving of shut down 

and secondary 
containment to reduce 
amount of material 
escaping from 
containment and to 
reduce release of 
duration. 

 

During construction 
activity 

Project area Contractor and 
the CSC  
 

TMTD/ CSC  
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implement MM 

Location to implement 
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Implementation Monitoring 

6. Reduce probability that 
releases will occur 
through improved site 
operations and control 
and through 
improvements in 
maintenance and 
inspection.  

 
7. Reduce off-site impacts 

of releases through 
measures intended to 
contain explosions and 
fires such as alerting 
public, provision for 
evacuation of 
surrounding areas, 
establish safety zones 
around each work site 
and ensure provision of 
emergency medical 
services to the public.  

 
8. Work areas outside 

project area, particularly 
where machinery is 
involved will be roped off 
and constantly 
monitored to ensure 
local residents and 
children in particular stay 
away.  

 
9. No machinery will be left 

unattended, particularly 
in running condition. 
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Implementation Monitoring 

 
10. Community will be 

briefed on traffic safety, 
especially women who 
are the main care 
providers to children.  

 
11. Speed limit of 20 

km/hr will be maintained 
by all project related 
vehicles on section of 
roads and passages 
adjacent to houses along 
project corridor. 

 

 

Worker Health 
and Safety 
 

To ensure that 
the CSC, 
contractor and 
workers 
understand and 
have the capacity 
to ensure the 
environmental 
requirements and 
implementation of 
mitigation 
measures.  
 

 
1. The Contractor will 
provide his staff with a 
provided detailed 
orientation on the safety 
protocols to be followed at 
all times during the 
construction work to 
minimize the risk of 
accidents. 
2. The Contractor shall 
provide bi-monthly 
refresher sessions to his 
staff on the safety 
precautions to be followed 
during the construction 
activity.  
3. The Contractor will 
closely monitor his staff at 
all times and will take strict 

 

Induction of all 
relevant staff 
required for 
implementation of 
EMP.  
At early stages of 
construction for all 
construction 
employees as far 
as reasonably 

practicable.  

 
All staff members in all 
categories. Monthly 
induction and six month 
refresher course as 
necessary until contractor 
complies.  
 

 
Contractor and 
the CSC and 
record details  
 

 
TMTD & CSC 
to observe and 
record success  
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implement MM 

Location to implement 
MM 
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Implementation Monitoring 

action against any non-
compliance with these 
protocols and will ensure 
at all times that the safety 
of the commuters and 
traffic in the vicinity of the 
project site are kept a 
priority. 
4. Random Health and 
Safety audits from PMU 
and/or a third party shall 
be conducted.  
 

Labor Camp 
Effluent 

Prevent 
untreated effluent 
from being 
released into the 
environment. 

1. No untreated effluent 
will be released into the 
environment. 
 
2. Closed sewage 
treatment system will treat 
the effluent, which will then 
be disposed of in a soak 
pit or will be used for 
plantation. 
 

During 
Construction 

At labor camps Contractor  
TMTD/  
CSC 

Soil Erosion 
and 
Sedimentation 
 

To prevent soil 
erosion 

Any drainage structures, 
culverts or pipes crossing 
the BRT corridor may 
need to be modified or 
protected and the detailed 
designs must make 
provisions to protect or re-
provision all infrastructure 
that may be affected by 
the construction works. 

 

During 
Construction 

Along BRT Corridor Contractor  
TMTD/  
CSC 
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Soil 
Contamination 

To prevent 
contamination of 
soil 

1. It will be ensured that 
spill prevention trays are 
provided and used during 
refueling. Also, on-site 
maintenance of 
construction vehicles and 
equipment will be avoided 
as far as possible. In case 
on-site maintenance is 
unavoidable, tarpaulin or 
other impermeable 
material will be spread on 
the ground to prevent 
contamination of soil. 
2. Regular inspections will 
be carried out to detect 
leakages in construction 
vehicles and equipment 
and all vehicles will be 
washed in external 
commercial facilities. 
3. Fuels, lubricants and 
chemicals will be stored in 
covered bounded areas, 
underlain with impervious 
lining. Appropriate 
arrangements, including 
shovels, plastic bags and 
absorbent materials will be 
available near fuel and oil 
storage areas. 
 

During 
Construction 

Along BRT Corridor Contractor  
TMTD/  
CSC 

Drainage and 
Storm water 
Run-off 

To prevent run off 
and issues due to 
poor drainage  

1. All unpaved exposed 
areas at the project sites 
will be compacted to 

During 
Construction 

Along BRT Corridor Contractor  
TMTD/  
CSC 
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minimize water erosion 
and all areas containing 
potentially hazardous 
materials will be 
hydrologically isolated 
from the remaining site. 
 
2. It shall be ensured that 
natural drainage is not 
hampered or blocked in 
any way at any of the 
sites. 
 

Hazardous and 
Non-hazardous 
waste 
management 

To manage all 
hazardous and 
non-hazardous 
waste as per 
international best 
practices. 

1. A waste management 
plan will be developed 
prior to the start of 
construction. This plan will 
cater to sorting of 
hazardous and non-
hazardous materials prior 
to disposal, placing of 
waste bins at the sites 
along the project corridor 
for waste disposal and an 
onsite hazardous waste 
storage facility. 
2. Periodic on-site audits 
of waste management will 
be undertaken along with 
auditing of waste disposal 
contractors and disposal 
facilities on regular basis 
to check that procedures 
are being followed. 
3. Records of all waste 

During 
Construction 

Along BRT Corridor Contractor  
TMTD/  
CSC 
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generated during the 
construction period will be 
maintained. Quantities of 
waste disposed, recycled 
or reused will be logged on 
a Waste Tracking 
Register. 
4. Licensed waste 
contractors will be 
engaged to dispose all 
non-hazardous waste 
material that cannot be 
recycled or reused.  
5. Training will be provided 
to personnel for 
identification, segregation 
and management of 
waste. 

Archaeological 
sites 

To protect any 
antiquities or 
relics that might 
be excavated 

If evidence of any 
archaeological remains is 
found during the 
construction activities, the 
excavation work will be 
stopped immediately and 
necessary next steps 
taken to identify the 
archaeological discovery 
based on the ‘Chance 
Find’ procedures, provided 
as Annexure M. 

During 
Construction 

Along BRT Corridor Contractor  
TMTD/  
CSC and 
department of 
Archaeology 

Vegetation and 
Wildlife Loss 

To protect 
vegetation and 
wildlife loss in 
project corridor  

1. Wherever trees have to 
be felled, mitigation will be 
required in the form of 
reinstatement and 
compensatory planting. 

During 
Construction 

Along BRT Corridor Contractor  
TMTD/  
CSC 
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implement MM 

Location to implement 
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Implementation Monitoring 

Soft landscaping shall be 
installed in the median 
under the elevated 
sections to improve the 
appearance of the 
completed works. 
In case existing trees and 
topsoil (down to 0.5 
meters) is removed, the 
top soil shall be retained 
for elsewhere in the 
project. The wood that 
would be cut will not be 
burnt on site. All stumps 
and surplus vegetation 
shall be disposed of at 
landfills via routes or other 
destinations as designated 
and instructed by TMTD 
focal points. 
2. It will be ensured that 
willful killing; trapping and 
trade of faunal species will 
be strictly prohibited. 
3. Monitoring of tree 
survival has to be 
conducted. 
4. Tree plantation will be 
undertaken at the project 
site to compensate for the 
vegetation lost during 
construction in the 
minimum ratio of 3:1 i.e. 3 
saplings to be planted for 
every tree felled given the 
possible difficulties with 
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Implementation Monitoring 

establishing trees and low 
survival rates of young 
trees.  
5. Burning of vegetation as 
fuel will be prohibited. 

Employment 
Conflicts 

To prevent 
conflicts of the 
project work force 
with the residents 
in the project 
area 

1. A transparent hiring 
policy shall be adopted 
and local communities 
in project area will be 
informed of this policy. 

 
2. It shall be ensured that 

maximum number of 
unskilled and semi-
skilled jobs will be 
provided to residents of 
Karachi and its 
suburbs.  

 
3. TMTD will ensure a 

balanced process of 
employment for 
communities in project 
area.  

During construction 
activity 

Project area  

Contractor and 
the CSC  
 

 
TMTD/ CSC  

Communicable 
diseases 

To prevent 
outbreak of 
diseases 

A communicable 
diseases prevention 
program will be 
prepared for 
construction workers 
or residents near the 
construction sites. 

During construction 
activity 

Project area  

Contractor and 
the CSC  
 

 
TMTD/ CSC  

Operational Stage 

Air Quality 
To ensure 
operational 
phase of BRT 

1. Buses and all 
mechanical equipment 
such as generators shall 

Once BRT 
operation 
commences. 

Along BRT corridor and 
at associated facilities  

O&M Contractor Trans Karachi 
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Location to implement 
MM 

Responsibility 

Implementation Monitoring 

project does not 
have adverse 
impact on air 
quality of project 
area 

undergo regular 
maintenance and shall be 
tuned to maintain engine 
efficiency and minimize 
emissions in compliance of 
NEQS limits. 
 
2.Stack height of 
generators (if any) will be 
at least 3 meters above 
the ground. 
 
3.Regular maintenance of 
BRT buses shall be 
conducted and optimal 
engine efficiency shall be 
ensured through use of 
high quality fuel. 

 
4. Regular monitoring of 

PM levels will be 
conducted. Any 
sections along BRT 
corridor where PM 
levels are increasing 
shall be closely 
examined and potential 
PM sources will be 
identified and 
customized mitigation 
measures developed 
and implemented to 
reduce PM levels at 
that particular section of 
the BRT corridor.  
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Environmental 
Concern 

Objectives Mitigation Measures 
(MM) recommended 

Timing to 
implement MM 

Location to implement 
MM 

Responsibility 

Implementation Monitoring 

Noise Levels 

To ensure noise 
levels remain 
within acceptable 
NEQS limits 
during BRT 
project operation 

1. Tuning and 
maintenance of buses and 
mechanical equipment 
such as buses on regular 
basis to minimize noise 
levels and comply with 
NEQS limits. 

 
2. Strict driving protocols 
shall be followed such as 
no honking etc. 
 

Once BRT 
operation 
commences. 

Along BRT corridor and 
at associated facilities 
etc. 

O&M Contractor Trans Karachi 

Solid Waste 
Disposal 

To prevent 
contamination of 
the areas along 
the project 
corridor due to 
improper solid 
waste disposal. 

1. Proper waste 
management plan will be 
prepared and implemented 
to ensure waste collection, 
transfer and disposal. 

Once BRT 
operation 
commences. 

At BRT stations, depots 
and workshop areas  

O&M Contractor Trans Karachi 

Adaptability of 
general public 
to driving 
conditions 

To ensure 
general public 
adapts to the 
new BRT 
infrastructure and 
changed driving 
conditions. 

1. Provisions will be made 
in detailed designs for 
road conditions at major 
intersections to meet 
local design standards. 
 

2. Fluorescent signboards 
shall be used for the 
major junctions.  

 

Prior to 
commencement 
and once BRT 
operation 
commences. 

Along BRT corridor O&M Contractor Trans Karachi 

Impact on 
Livelihood of 
existing 
transport 
workers 

To ensure no 
significant 
impacts take 
place on the 
livelihood of the 
existing transport 

The TMTD are 
presently in negotiation 
with the existing 
transport service 
providers to find a 
mutually agreeable 

Once BRT 
operation 
commences. 

Along BRT corridor O&M Contractor Trans Karachi 
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Environmental 
Concern 

Objectives Mitigation Measures 
(MM) recommended 

Timing to 
implement MM 

Location to implement 
MM 

Responsibility 

Implementation Monitoring 

workers modality that shall 
ensure the existing 
personnel engaged in 
the transport industry 
are absorbed in 
different capacities into 
the BRT project and 
their employment is not 
put at risk.  

 
TMTD          Transport and Mass Transit Department  

PD Project Director 

CSC Construction Supervision Consultant 

O&M Operation & Maintenance 
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8 Public Consultation and Information Disclosure 

8.1 Introduction 

232. Public participation and community consultation has been taken up as an integral 

part of environmental and social assessment process of the project. Only initial public 

consultations have been conducted during January’19 and February’19 along the 

proposed project corridor. Consultation was used as a tool to inform and educate 

stakeholders about the proposed action both before and after the development 

decisions were made. It assisted in identification of the problems associated with the 

project as well as the needs of the population likely to be impacted. 

233. This participatory process helped in reducing the public resistance to change and 

enabled the participation of the local people in the decision making process. Initial 

public consultations have been carried out in the project area with the objectives of 

minimizing probable adverse impacts of the project and to achieve speedy 

implementation of the project through bringing in awareness among the key 

stakeholders on the benefits of the project. 

234. Public participation and consultation are the major keys to any success in 

infrastructure development. The sustainability of any infrastructure development 

depends on the participatory planning in which public consultation plays a major role. 

235. Aiming at promotion of public understanding and discussion on the local needs and 

concerns of the various stakeholders i.e., affected business persons, government 

officials, local community members and daily visitors to the project area, consultations 

were conducted through focus group discussions, individual interviews and formal 

consultations.  

236. The environmental assessment process under the Pakistan Environmental Protection 

Act 1997, requires the disclosure to the public after the statutory IEE / EIA has been 

accepted by the relevant EPA, to be in strict adherence to the rules. In this EIA, the 

consultation process was performed to satisfy the ADB requirements (Social 

Safeguard Policy 2009).  

8.2 Objective of Consultations 

237. The basic objective of the consultations is as follows: 

▪ Understand views of affected key stakeholders and generate ideas regarding the 

expected demands of the affected parties; 

▪ Disseminate information to the affected persons about the project in terms of its 

activities and scope of work; and understand the views and perceptions of the 

people affected and local communities with reference to acquisition of land or loss 

of property and its due compensation. 

▪ Identify and assess major economic and social information and characteristics of 

the project area to enable effective social and resettlement planning and its 

implementation. 
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▪ Resolve issues related to impacts on community property and their relocation. 

▪ Examine PAPs’ opinions on health safety issues during the construction period on 

garbage materials, waste materials and other pollution issues. 

▪ Identify levels and extent of community participation in project implementation and 

monitoring. 

▪ Establish an understanding for identification of overall developmental goals and 

benefits of the project. 

▪ Disseminate information to and develop a thorough coordination with different 

government, non-government and public private sector stakeholder line agencies 

ensuring their participation and mobilization of support in the process for the 

successful planning and implementation of the project. 

▪ Assess the local people's willingness to get involved with the project; and 

enumerate the measures to be taken during the implementation of the project. 

8.3 Identification of Main Stakeholders 

238. The primary stakeholders identified are the residents in the project area along with 

owners of businesses/traders in close proximity to the project corridor, health care 

facilities (hospitals, clinics etc.), educational institutions near the BRT corridor and the 

general public that visit the project area frequently for different purposes. All these 

stakeholders have different types of stakes according to their interests and 

professions. 

8.4 Approach for Public Consultation 

239. Considering the historical significance of this project corridor and keeping in view the 

particular sensitivities and associated uncertainty and mistrust amongst the business 

community due to the ongoing anti-encroachment drive across Karachi city, including 

the M.A Jinnah road, the stakeholder consultation process was challenging and 

needed to be handled very delicately.  

240. Consultations were planned and conducted with different stakeholders such as 

traders and business owners in the project area, affected persons, management staff 

of the Swami Narain temple, visitors to the project corridor on a daily basis as well as 

public sector representatives from different line departments.  

241. The approach adopted towards public participation was intended to disseminate 

information, solicit inputs and develop consensus on issues and subsequently 

propose mitigation measures. This approach was put into practice through 

consultation and public meetings with relevant stakeholders in the project area.  

242. The project related information was shared with all key stakeholders by engaging 

local personnel with strong linkages in the project corridor who jointly helped to 

explain the project scope to the different stakeholders. In addition, during these 

consultations, detailed maps of the proposed project showing the project alignment 

were also used as a visual aid apart from verbally explaining in detail the activities to 

be conducted during the construction phase of the proposed project. Thus, through 

these detailed briefings, it was ensured that complete clarity was provided to the 
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stakeholders regarding the possible environment related issues to be faced by the key 

receptors in the project area. 

243. It is important to emphasize that the public consultation is a continual process that 

shall be conducted throughout the project development phase with different national 

and international project stakeholders being consulted and their respective comments 

and concerns being addressed through dialogue and discussion. These consultations 

shall continue during the project detailed design phase and shall be completed prior to 

review of this report for separate approvals from ADB and SEPA, with the finalized 

consultation findings incorporated into the last version of this report.  

8.5 Consultations 

244. Detailed and extensive consultations with over 38 different key stakeholders have 

been conducted to date, consisting of the business community along the project 

corridor through the forum of the Karachi Chambers of Commerce and Industry 

(KCCI) where representatives of all major trade unions were apprised of the details of 

the proposed project and their comments/concerns/suggestions were obtained. 

Furthermore, other key stakeholders consisting of the trustees of the Swami Narain 

temple which is over 150 years old, along with key officials and representatives of the 

relevant public sector agencies such as the Karachi Municipal Corporation were also 

consulted. The details of the persons consulted are provided in Annexure F. 

245. The details of the stakeholders consulted along with the key discussion points and 

the responses to their comments/concerns/suggestions are provided in the Table 8.1 

below.  

8.6 Key Discussion points 

246. The key comments and concerns raised as a result of the consultations as part of the 

scoping activity are as follows:  

▪ A long term and convenient parking solution for all the vehicles and motorcycles 

presently being parked along the corridor must be provided to ensure the 

convenience for all stakeholders using the corridor each day. 

▪ Prior to commencement of the project construction works, alternate parking 

arrangements must be provided to all stakeholders to ensure convenient parking 

solutions. 

▪ An effective traffic management plan must be developed with diversion routes 

clearly provided to all stakeholders prior to commencement of works to ensure 

ease of access to the stakeholders to the markets linked to the project corridor. 

▪ A public communication strategy must be implemented by the GoS to remove any 

misconceptions regarding the scope of the project works and to clearly state that 

(a) only the existing right of way will be used, (b) no destruction of shops will take 

place. 
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▪ Timings for the construction works must be agreed beforehand with the local businesses to 

enable them to bring their goods into the corridor each day without any hindrance. 

▪ Multiple contractors should be engaged to ensure work is completed faster. 

▪ Institutional strengthening will be critical to the success of the project since otherwise the 

project will not be sustainable. 

The detailed comments received from the different stakeholders are provided as Table 8.1 below. 
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Table 8.1: Summary of Public Consultations 

Date Location 
Type of 

Stakeholder 
Objective 

Participants 
Opinion/Concern/Suggestio

n/Recommendation 

Responses/Actions to 

Comments 
Male Female 

 

11th 

March’19 

 

BRT 

Corridor, M.A 

Jinnah road 

Chairman, 

FPCCI 

Standing 

Committee on 

Industrial 

Promotion and 

Facilitation 

Introduce BRT 

and feedback 

on the project 

and potential 

impacts 

 

1 

 

- 

▪ Proper parking solutions 

for both cars and 

motorcycles need to be 

provided. 

▪ Value of businesses and 

properties will become 

less if proper access is 

not provided. 

▪ Escalators should be 

provided in the 

pedestrian only zone.  

▪ In order to convince 

project stakeholders, the 

existing unsafe state of 

the public transport 

presently in use needs to 

be highlighted. 

▪ The Trans Karachi Board 

of Directors should 

contain members from 

the Karachi Chambers of 

Commerce and Industry. 

▪ Minimize impact on 

businesses by 

▪ Vacant plots which can be 

developed as parking 

plazas have already been 

identified by Consultants 

and these shall be used to 

accommodate all vehicles 

and motorbikes presently 

being parked on the 

corridor.  

▪ It shall be ensured in the 

project design that proper 

access is provided to all 

businesses, thus paving 

the way for increase in 

business volumes through 

improved access. 

▪ The pedestrian zone shall 

be highly user friendly and 

will focus on promoting 

the use of carts to bring in 

goods along with other 

best practices as used 

globally in other 

pedestrian malls.  

▪ All efforts shall be made to 

conduct construction 

 

12th 

March’19 

 

M.A. Jinnah 

road 

Public sector 

project staff 

Feedback on 

the project and 

potential 

impacts and 

discussion on 

key challenges 

 

2 

 

- 

 

12th 

March’19 

 

Near Tariq 

road  

Project design 

team 

Feedback on 

the project and 

potential 

impacts 

 

2 

 

- 

 

12th 

March’19 

Swami 

Narain 

Mandar, near 

M.A. Jinnah 

road 

Trustee and 

management 

of Temple 

Introduce BRT 

and feedback 

on the project 

and potential 

impacts 

 

4 

 

 

 

- 

 

 

  Business 

community 

Introduce BRT 

and feedback 
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Date Location Type of 

Stakeholder 

Objective Participants Opinion/Concern/Suggestio

n/Recommendation 

Responses/Actions to 

Comments 

12th 

March’19 

Karachi 

Chambers of 

Commerce 

and Industry 

(KCCI) 

and trade 

union 

representative

s 

on the project 

and potential 

impacts 

 

4 

 

- 

conducting project works 

at non-peak hours. 

▪ Existing traffic 

congestion, high accident 

rates and delays for 

commuters are major 

issues at present.  

Swami Narain Mandar 

management 

▪ It was enquired whether 

any overhead structures 

will be constructed as 

part of the project 

▪ It was enquired whether 

the entrance to the 

temple which also serves 

as the entrance to the 

living complex, housing 

5000 people, will be 

affected due to the 

project development  

▪ The temple was 

constructed in 1849 

▪ Approximately 10,000 

people visit the temple to 

celebrate each religious 

festival 

works at times during the 

day to minimize 

inconvenience to the 

users of the corridor. 

▪ The access to the Mandar 

and the residents in its 

housing complex shall not 

be restricted in any way. 

▪ No overhead structures 

shall be constructed in this 

2.4 km stretch of the BRT 

corridor. 

▪ It shall be ensured that the 

GoS writes to the Temple 

authorities and informs 

them prior to commencing 

works on ground.  

▪ All efforts shall be made to 

manage all traffic related 

issues during the project 

construction phase and to 

offer alternate diversion 

routes to ensure no 

access is completely 

blocked and instead 

alternate routes are 

provided. 
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Date Location Type of 

Stakeholder 

Objective Participants Opinion/Concern/Suggestio

n/Recommendation 

Responses/Actions to 

Comments 

▪ Temple authorities 

should be informed by 

the GoS in writing prior to 

start of project 

construction works 

▪ Parking issues for the 

shop owners from the 

hindu community residing 

in the temple complex 

should be resolved 

13th 

March’19 
Works and 

Services 

department 

KMC 

Management 

Introduce BRT 

and feedback 

on the project 

and potential 

impacts 

4 - ▪ What will be the 

frequency of buses and 

how will it be ensured 

that buses are operated 

based on the expected 

commuter load? 

▪ How will public 

consumers be 

discouraged to use their 

own vehicles? 

▪ How will environment be 

impacted by huge 

volume of buses passing 

through the common 

corridor? 

▪ How will parking be 

provided along the 

▪ The buses will be 

operating based on a 

detailed plan that has 

been developed by 

specialized consultants. 

The bus operations plan 

has been developed 

based on a detailed study 

of the commuter loads 

and respective volumes at 

different times of the day 

along different parts of the 

corridor. 

▪ A bus transition program 

has been developed and 

shall be implemented to 

ensure that the existing 

bus operators are 

encouraged to receive 

trainings and join the BRT 
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Date Location Type of 

Stakeholder 

Objective Participants Opinion/Concern/Suggestio

n/Recommendation 

Responses/Actions to 

Comments 

corridor? 

▪ Will businesses not be 

adversely affected by 

lack of access to their 

businesses? 

▪ Proper and cheap 

parking will be 

necessary. 

▪ Cycling tracks and carts 

should be allowed to 

enable people access to 

the corridor. 

▪ Success of Green Line 

will decide whether this 

Red Line and other lines 

can work or not. 

▪ Mindset of the general 

public will need to 

change as well as of the 

public sector institutions 

meant to manage these 

projects, if they are to be 

successful.  

operations as drivers, bus 

conductors etc. 

 

14th 

March’19 

Karachi 

Chambers of 

Commerce 

and Industry 

Business 

community 

and trade 

union 

Introduce BRT 

and feedback 

on the project 

and potential 

25 - ▪ President KCCI 

explained the project to 

the meeting participants. 

▪ Port cities are always 

▪ All efforts shall be made 

by the GoS to facilitate the 

business community and 

to ensure that the project 
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Date Location Type of 

Stakeholder 

Objective Participants Opinion/Concern/Suggestio

n/Recommendation 

Responses/Actions to 

Comments 

(KCCI) representative

s 

impacts developed first globally, 

yet Karachi is lagging far 

behind the other major 

cities in the country in 

terms of transport 

infrastructure. 

▪ He also mentioned that in 

general, in the country 

whenever mega projects 

are started, they face 

massive delays and 

inconveniences to the 

general public and 

business community, due 

to which there is a very 

negative image in the 

country whenever any 

project is proposed. 

▪ Sustainability of projects 

must be ensured through 

a strong institutional 

structure being set up. 

▪ KCCI is in favor of the 

project and supports it 

and development in 

general. However, it must 

be on a sustainable 

basis.  

▪ Timings for the 

construction activities do 

not impede their business 

activities. 

▪ It shall be ensured 

through the development 

of an effective traffic 

management plan that 

diversion routes are 

assigned prior to start of 

construction works to 

maintain access to the 

adjoining markets. 

▪ All efforts shall be made to 

ensure that parking 

spaces are already 

available prior to start of 

project construction works 

to limit inconvenience to 

the project stakeholders. 

▪ No shops will be 

demolished or damaged 

during the project works. 

▪ The buses will turn near 

tower since an underpass 

will be constructed for the 

traffic coming on the I.I. 

Chundrigar road, thus 

enabling convenient 

turning radius for the 
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Date Location Type of 

Stakeholder 

Objective Participants Opinion/Concern/Suggestio

n/Recommendation 

Responses/Actions to 

Comments 

construction works must 

be agreed beforehand 

with the local businesses 

to enable them to bring 

their goods into the 

corridor. 

▪ ‘Very good project with 
multiple benefits’ was 
generally expressed by 

the business association 

representatives. 

▪ Procuring private 

property for developing of 

the parking plazas is very 

challenging. Have any 

negotiations taken place 

till now or is this all 

conceptual till now? 

▪ Will parking plazas be 

developing prior to 

commencement of the 

construction works? If 

not, how will parking be 

managed during the 

construction works? 

▪ How will buses turn at 

the end of the corridor 

next to the Tower? 

buses.  

▪ All efforts are being made 

to focus on project 

sustainability by 

strengthening the 

institutions that shall 

manage the Red and 

other BRT lines in Karachi 

city. 

▪ This common corridor is 

expected to be completed 

in about 12 months.  
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Date Location Type of 

Stakeholder 

Objective Participants Opinion/Concern/Suggestio

n/Recommendation 

Responses/Actions to 

Comments 

▪ Is the project to be 

funded by the provincial 

or federal government? 

▪ Will any shop(s) be 

demolished, either partly 

or completely? 

▪ Please provide us 

alternate diversion routes 

to maintain access to the 

different markets during 

the construction works  

▪ More consultations must 

be conducted with other 

market representatives 

that will be affected but 

were unable to attend 

today’s consultative 
session 

▪ GoS should issue a 

notification that no 

damage or ‘cutting’ of 
any commercial property 

will take place due to the 

project. The GoS should 

issue a notification in this 

regard to remove 

uncertainty and lay all 

fears to rest. 
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Date Location Type of 

Stakeholder 

Objective Participants Opinion/Concern/Suggestio

n/Recommendation 

Responses/Actions to 

Comments 

▪ Contingency plans must 

be made during the 

development phase of 

this project to be ready 

for any challenges or 

issues. 

▪ Food street should be 

made for street vendors. 

▪ What is the link between 

the different lines and 

when is construction 

work on Red line 

expected to commence? 

▪ Multiple contractors 

should be engaged to 

ensure work is completed 

faster. 

▪ What special features in 

the BRT will cater for 

special people? 

▪ What is the expected 

timeframe for the 

project? 

▪ What is the guarantee 

the project will be 

maintained? 

▪ Will the existing transport 
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Date Location Type of 

Stakeholder 

Objective Participants Opinion/Concern/Suggestio

n/Recommendation 

Responses/Actions to 

Comments 

industry be managed and 

controlled? 

▪ Institutional 

strengthening is critical to 

success of the project. 
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9 Grievance Redress Mechanism  

9.1 General 

247. Please refer to Chapter 8 ‘Consultation, Disclosure and Grievance Mechanism’, 
Section 8.5 ‘Grievance Redress Mechanism’, Page 244 of the EIA report17 for the 

complete description of the grievance redress mechanism applicable to the project. 

                                                           
17 https://www.adb.org/projects/documents/pak-47279-002-eia 
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10 Conclusions and Recommendations 

248. This supplementary EIA study has been prepared for the 2.4 km stretch of the 

common corridor from Municipal Park to Merewether tower which is a historic part of 

Karachi city with fifteen buildings declared as ‘National Heritage’ by the SBCA, lying 

along the proposed project corridor of M.A Jinnah road.  

249. The development of the proposed BRT project is of high significance considering the 

urgent need for improving the urban transport landscape in Karachi and particularly 

along M.A Jinnah road. This project is expected to contribute towards improved 

logistical efficiency and convenience along M.A. Jinnah road and result in improved 

avenues for trade and commerce. The economic and social development in the 

project area will pave the way for uplift of this entire area of Karachi through 

generation of economic opportunities and increased investor interest. 

250. Primary and secondary data has been collected and used to assess the 

environmental impacts of the Project. Detailed baseline monitoring consisting of 

recording ambient air quality, noise and vibration levels has been conducted while 

modeling for these parameters is presently in progress in order to assess potential 

impacts on air quality, noise and vibration levels. This EIA report highlights all 

potential environmental impacts associated with the Project and recommends 

mitigation measures. Any environmental impacts associated with the project need to 

be properly mitigated, through the existing institutional arrangements described in this 

report. 

251. Consultations have been conducted with the key stakeholders in the project area 

consisting of the business community, represented by various trade unions through 

the platform of the Karachi Chambers of Commerce and Industry, representatives of 

different public sector organizations, caretakers of religious historical buildings etc. 

Additional consultations are planned in the coming months and the findings of these 

consultations will be incorporated in the subsequent revised versions of this 

supplementary EIA study. 

252. The majority of the environmental impacts are associated with the construction phase 

of the project such as potential vibration impacts on national heritage buildings, traffic 

management, deterioration of air quality, high noise levels, relocation of existing 

utilities, to name a few.  

253. The implementation of mitigation measures during this period will be the 

responsibility of the Contractor. Therefore, the required environmental mitigation 

measures will have to be clearly defined in the bidding and contract documents, and 

appropriately qualified environmental staff retained by the Consultant to supervise the 

implementation process. The EMP includes measures to minimize project impacts 

due to noise and air pollution, waste generation etc.  

254. This project has been assigned environmental category ‘A’ in accordance with the 

ADB’s Safeguard Policy Statement (SPS) 2009 and Schedule II as per EPA, IEE and 



EIA for Karachi Bus Rapid Transit Project – 2.4 km BRT ‘Common’ Corridor – Municipal Park to Merewether 
Tower 

 

Conclusions and Recommendations 197 | P a g e  

EIA Gazette Notification, 2000. Thus, this supplementary EIA study has been 

prepared for the proposed project. 
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Rapid Environmental Assessment (REA) Checklist      

Instructions: 

(i) The project team completes this checklist to support the environmental classification of a project. It is to be 

attached to the environmental categorization form and submitted to the Environment and Safeguards 

Division (RSES), for endorsement by Director, RSES and for approval by the Chief Compliance Officer. 

(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are adequately 

considered, refer also to ADB's (a) checklists on involuntary resettlement and Indigenous Peoples; (b) 

poverty reduction handbook; (c) staff guide to consultation and participation; and (d) gender checklists. 

iii  A s e  the uestio s assu i g the ithout itigatio  ase. The pu pose is to ide tify pote tial i pa ts. Use 
the e a ks  se tio  to discuss any anticipated mitigation measures. 

 

Country/Project Title:   

 

Sector Division:     

Screening Questions Yes No Remarks 

A. Project Siting 
Is the project area adjacent to or within any of the 
following environmentally sensitive areas? 

   

▪ Cultural heritage site 
 

  The project corridor is located along the M.A. 

Jinnah road, which has a considerable number 

of national heritage buildings. 

▪ Protected Area    Not Applicable 

▪ Wetland   Not Applicable 

▪ Mangrove    
 

  Not Applicable 

▪ Estuarine 
 

  Not Applicable 

▪ Buffer zone of protected area 
 

  Not Applicable 

▪ Special area for protecting biodiversity 
 

  Not Applicable 

B.  Potential Environmental Impacts 
Will the Project cause… 
 

   

▪ encroachment on historical/cultural areas; disfiguration of 

landscape by road embankments, cuts, fills, and quarries? 

 

  No historical or cultural areas will be 

encroached. However, disfiguration of 

landscape to a certain extent will take 

place, even though it will be short term and 

limited to the construction phase. 

▪ encroachment on precious ecology (e.g. sensitive or 

protected areas)? 

 

  

Not Applicable 

Karachi BRT: 2.4 km Common Corridor Project- Municipal Park to Merewether Tower 

Development of Road transport infrastructure  
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Screening Questions Yes No Remarks 

▪ alteration of surface water hydrology of waterways crossed 

by roads, resulting in increased sediment in streams 

affected by increased soil erosion at construction site? 

   

          Not Applicable 

▪ deterioration of surface water quality due to silt runoff and 

sanitary wastes from worker-based camps and chemicals 

used in construction? 

  The setting up of worker camps could lead 

to issues relating to sanitation and solid 

waste disposal. Strict implementation of 

necessary measures in the EMP will ensure 

the impacts are short term and limited to 

construction phase. Although no chemicals 

are expected to be used during the 

construction activity, however standard 

protocols as per NEQS shall be followed for 

proper disposal of any chemicals in case 

such a situation arises. 

▪ increased local air pollution due to rock crushing, cutting 

and filling works, and chemicals from asphalt processing? 

 

  Increased air pollution resulting from 

breaking of existing concrete structures and 

cutting and filling works is expected. 

However, any impacts will be short term 

and limited to the construction phase.  

▪ risks and vulnerabilities related to occupational health and 

safety due to physical, chemical, biological, and radiological 

hazards during project construction and operation during 

project construction and operation? 

 

  Keeping in view the highly urbanized and 

densely populated nature of the project 

corridor with a high proportion of sensitive 

receptors, the risks related to occupational 

health and safety during the construction 

phase do exist. However, any such impacts 

will be short term and limited to the 

construction phase with no long lasting 

impacts expected. 

▪ noise due to blasting and other civil works? 

 

  No blasting is expected. However, other 

civil works during the construction phase 

will result in high noise levels. However, any 

resulting impacts will be short term and 

limited to the construction phase. 

▪ dislocation or involuntary resettlement of people? 

 

  No dislocation or involuntary resettlement 

is expected.  

▪ dislocation and compulsory resettlement of people living in 

right-of-way? 

 

  No dislocation and/or compulsory 

resettlement of people living in the right of 

way is expected. 

▪ disproportionate impacts on the poor, women and children, 

Indigenous Peoples or other vulnerable groups? 

 

  

Not Applicable 
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Screening Questions Yes No Remarks 

▪ other social concerns relating to inconveniences in living 

conditions in the project areas that may trigger cases of 

upper respiratory problems and stress? 

 

  Increased air pollution is expected 

consisting of high dust levels along with 

increased emissions of SOx and NOx due to 

increase vehicular movement. However, 

through effective implementation of the 

measures to be provided in the EMP, any 

impacts will be short term and limited to 

the construction phase. 

Similarly, necessary mitigation measures 

will also be provided for the operational 

phase of the project.  

▪ hazardous driving conditions  where construction interferes 

with pre-existing roads? 

 

  Keeping in view the highly populated nature 

of the project corridor with a high 

proportion of sensitive receptors and the 

movement of heavy machinery and vehicles 

in the congested pre-existing roads could 

lead to possible hazardous driving 

conditions. However, implementation of a 

traffic management plan during the 

construction phase will mitigate any 

possible impacts. 

▪ poor sanitation and solid waste disposal in construction 

camps and work sites, and possible transmission of 

communicable diseases (such as STI's and HIV/AIDS) from 

workers to local populations?  

 

  The setting up of worker camps could lead 

to issues relating to sanitation and solid 

waste disposal. Strict implementation of 

necessary measures in the EMP will ensure 

the impacts are short term and limited to 

construction phase. 

▪ creation of temporary breeding habitats for diseases such as 

those transmitted by mosquitoes and rodents? 

 

  Temporary breeding habitats could be 

created from setting up of worker camps 

that could lead to issues relating to 

sanitation and solid waste disposal. Strict 

implementation of necessary measures in 

the EMP will ensure the impacts are short 

term and limited to construction phase. 

▪ accident risks associated with increased vehicular traffic, 

leading to accidental spills of toxic materials? 

 

  It is anticipated that during project 

operation stage, the BRT system will have a 

positive impact on safety in proximity of the 

BRT area. Segregated bus lane is 

significantly safer than mixed lanes. The 

project design shall take into consideration 

the safer passenger access to stations.    

▪ increased noise and air pollution resulting from traffic 

volume? 

 

  It is anticipated that introduction of BRT 

system will result in decreased noise and air 

pollution levels due to substitution of 

noisier and more polluting cars by modern 

buses, improved flow of car lanes, and 

congestion relief benefits. 
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Screening Questions Yes No Remarks 

▪ increased risk of water pollution from oil, grease and fuel 

spills, and other materials from vehicles using the road? 

 

  The possible short-term impact of spills 

during the construction phase from vehicles 

and heavy machinery exists. However, the 

implementation of necessary measures in 

the EMP will ensure any impacts are 

controlled. 

Similarly, necessary mitigation measures for 

the operational phase of the project will be 

implemented. 

▪ social conflicts if workers from other regions or countries 

are hired?  

 

  No conflicts are expected since majority of 

the work force to be hired will be local 

labor. 

▪ large population influx during project construction and 

operation that causes increased burden on social 

infrastructure and services (such as water supply and 

sanitation systems)? 

 

  Majority of local work force is expected to 

be employed and thus large influx of people 

is not expected. 

▪ risks to community health and safety due to the transport, 

storage, and use and/or disposal of materials such as 

explosives, fuel and other chemicals during construction and 

operation? 

 

  Keeping in view the high concentration of 

sensitive receptors in the project area, 

necessary mitigation measures in the 

project area will need to be implemented to 

ensure no long-term impacts take place 

relating to community health and safety. An 

Occupational health and safety plan will be 

developed and implemented to mitigate 

any potential impacts. 

▪ community safety risks due to both accidental and natural 

causes, especially where the structural elements or 

components of the project are accessible to members of the 

affected community or where their failure could result in 

injury to the community throughout project construction, 

operation and decommissioning. 

 

  The risks of accidents will exist keeping in 

view the highly populated nature of the 

project area. However, the strict 

implementation of mitigation measures in 

the EMP will ensure any long-term impacts 

are prevented. 

 



EIA for Karachi Bus Rapid Transit Project – 2.4 km BRT ‘Common’ Corridor – Municipal Park to Merewether 
Tower 

 

References 205 | P a g e  

 

 

 

 

 

 

ANNEXURE B 

 

NEQS Guidelines  

 

 

 

 

 



EIA for Karachi BRT-2.4 km Common Corridor (Municipal Park to Merewether Tower)  

TMTD for the (ADB). 206 | P a g e  

Selected NEQS for Waste Effluents 
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National Environmental Quality Standards for Ambient Air 
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National Environmental Quality Standards for Noise1 

S/No. Category of Area/Zone 

Limit in dB(A) Leq 

Day Time Night Time 

1 Residential area (A) 55 45 

2 Commercial area (B) 65 55 

3 Industrial area (C) 75 65 

4 Silence zone (D) 50 45 

1:Effective from 1st July, 2012. 

Note: 1. Day time hours: 6 am to 10 pm 

          2. Night time hours: 10 pm to 6 am 

          3. Silence zone: Zones that are declared as such by the competent authority. An area comprising not less 

than 100 meters around hospitals, educational institutions and courts. 

          4. Mixed categories of areas may be declared as one of the four above mentioned categories by the 

competent authority. 

 

National Environmental Quality Standards for Motor Vehicle 
Exhaust and Noise 
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National Standards for Drinking Water Quality 
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ANNEXURE C 

 

PHOTOGRAPHS OF HISTORICAL 

LANDMARKS ALONG PROJECT CORRIDOR 
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Shrine of Alam Shah Bukhari 

 

Historic Building (H.B.) # 1 
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Historic Building (H.B.) # 2 

 

Historic Building (H.B.) # 3 
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 Historic Building (H.B.) # 4 

 

Historic Building (H.B.) # 5 
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Historic Building (H.B.) # 6 

 

 

Historic Building (H.B.) # 7 
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Historic Building (H.B.) # 8 

 

 

Historic Building (H.B.) # 9 
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Historic Building (H.B.) # 10    (Karachi Municipal Office) 

 

Swabi Narain Temple (Mandar) –approx. 168 years old 
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Historic Building (H.B.) # 11      City Court 
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Historic Building (H.B.) # 12 
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Historic Building (H.B.) # 13 

 

Historic Building (H.B.) # 14   - DENSO HALL AND LIBRARY 
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Historic Building (H.B.) # 15 

 

Historic Building (H.B.) # 16 
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Historic Building (H.B.) # 17 

 

 

Historic Building (H.B.) # 18 
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Historic Building (H.B.) # 19 

 

Historic Building (H.B.) # 20 
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Historic Building (H.B.) # 21 

 

Historic Building (H.B.) # 22 
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Historic Building (H.B.) # 23 
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Historic Building (H.B.) # 24 

 

MEREWETHER TOWER 
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ANNEXURE D 

Photographs of Project Area Settings 
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Photograph D-1: Motorcycles parked on the 
proposed project corridor causing congestion  

 Photograph D-2: Vehicles parked on the proposed 
project corridor causing congestion  

 

 

 
Photograph D-3: Motorcycles parked on the 
proposed project corridor causing congestion 

 Photograph D-4: Carts being used along project 
corridor to transport goods 

 

 

 

Photograph D-5: Heavy congestion caused by on 
street parking along M.A. Jinnah road 

 Photograph D-6: Swami Narain Mandar (Temple) 
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Photograph D-7: Trust to manage the Swami Narain 
Mandar (Temple)  

 Photograph D-8: Grand clock tower in the KMC 
building, opposite to Swami Narain Mandar (Temple)  

 

 

 
Photograph D-9: Entrance to the KMC building on 
M.A Jinnah road 

 Photograph D-10: One of the entrances to Karachi 
Chambers of Commerce and Industry (KCCI) 

 

 

 

Photograph D-11: Different street vendors such as 
those selling fruit obstructing the project corridor  

 Photograph D-12: Different street vendors such as 
those selling fruit obstructing the project corridor 
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Photograph D-13: Currency and stamp vendors 
along project corridor  

 Photograph D-14: Currency and stamp vendors 
along project corridor 

 

 

 

Photograph D-15: Clothing being sold on carts along 
project corridor  

 Photograph D-16: Clothing being sold on carts along 
project corridor 

 

  

Photograph D-17: Clothing being sold on carts along 
project corridor 
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ANNEXURE E 

Photographs of Public Consultations 
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Photograph E-1: Meeting with Mr Shakoor Khatri, 
Chairman FPCCI Standing Committee on Industrial 
Promotion & Facilitation  

 Photograph E-2: Consultations at PIU –Red Line 
with Mr Khatri and Mr Zuberi  

 

 

 

Photograph E-3: Presenting the project to the 
trustees of Swami Narain Mandar (Temple)  

 PhotographE-4: Consulting with the trustees of 
Swami Narain Mandar (Temple) 

 

 

 

Photograph E-5: Explaining the project to Senior 
Vice President, KCCI, Mr Khurram Shahzad 

 Photograph E-6: 
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Photograph E-7: Consultative discussion with Mr 
Taha, DG - KMC 

 Photograph E-8: Consultative discussion with Mr 
Taha, DG - KMC 

 

 

 

Photograph E-9: Consultative meeting with Mr Ashar 
Lodhi, design engineer for Common Corridor project 

 PhotographE-10: Large consultative session with 
representatives of business associations at Karachi 
Chambers of Commerce & Industry 

 

 

 

Photograph E-11: Large consultative session with 
representatives of business associations at Karachi 
Chambers of Commerce & Industry 

 Photograph E-12: Large consultative session with 
representatives of business associations at Karachi 
Chambers of Commerce & Industry 
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Photograph E-13: Large consultative session with 
representatives of business associations at Karachi 
Chambers of Commerce & Industry 

 Photograph E-14: Large consultative session with 
representatives of business associations at Karachi 
Chambers of Commerce & Industry 

 

  

Photograph E-15: Consulting with President, KCCI  
(Mr Junaid Esmail Makda) and other senior 
management members of KCCI 
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ANNEXURE F 

List of Participants of Public Consultation
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Public Consultations for development of Karachi BRT – 2.4 km Common Corridor Project (11th-14th March’19) 

S/No. Name Contact No. 
Date of 

Consultation 
Name of Shop/Business Location of Interview 

1. 1 

Shakoor Khatri 0300-2014368 11th March 2019 Chairman, FPCCI Standing 

Committee on Industrial 

Promotion and Facilitation 

Office on M.A Jinnah road 

2. 2 
Fazal Karim Khatri 0333-3098097 12th March 9 PIU, BRT Red Line Office, near Teen Talwar 

3.  
Zubair Mughal - 12th Ma h 9 PIU, BRT Red Line Office, near Teen Talwar 

4.  
Riaz Khan 0345-5858956 12th Ma h 9 PIU, BRT Red Line Office, near Teen Talwar 

5. 3 
Ashar Lodhi 0336-9009009 12th Ma h 9 Director, Exponent Engineers Office, near University town 

6.  

Mubashir moin - 12th Ma h 9 Deputy Director, Exponent 

Engineers 

Office, near University town 

7. 4 

Professor Diyal Das 0335-9394700 12th Ma h 9 Trustee – Swami Narain Mandar 

(Temple) 

Swami Narain Mandar (Temple), 

M.A Jinnah road 

8. 5 

Jawahar Lal Advani 0300-5886265 12th Ma h 9 General Secretary - Swami 

Narain Mandar (Temple) 

Swami Narain Mandar (Temple), 

M.A Jinnah road 

9. 6 

Chanda Lal 0345-9407506 12th Ma h 9 Manager - Swami Narain 

Mandar (Temple) 

Swami Narain Mandar (Temple), 

M.A Jinnah road 
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10. 7 

Kalyan Das 0300-5948414 12th Ma h 9 Asst. Manager - Swami Narain 

Mandar (Temple) 

Swami Narain Mandar (Temple), 

M.A Jinnah road 

11. 8 

Junaid Esmail 

Makda 

021-99218001-9 12th Ma h 9 President - KCCI Karachi Chambers of Commerce 

and Industry (KCCI) 

12. 9 

Khurram Shahzad 0344-9092740 12th Ma h 9 Senior Vice President - KCCI Karachi Chambers of Commerce 

and Industry (KCCI) 

13. 1

0 

Tanveer Ahmed 

Barry 

021-99218001-09 12th Ma h 9 Member Managing Committee - 

KCCI 

Karachi Chambers of Commerce 

and Industry (KCCI) 

14. 1

1 

A.Q. Khalil 0300-8246586 12th Ma h 9 Member - KCCI Karachi Chambers of Commerce 

and Industry (KCCI) 

15. 1

2 

Syed  Mohd Taha 0333-9141218 13th Ma h 9 Director General, Works and 

Services Department 

Works and Services department 

16.  

Naim-ud-din - 13th Ma h 9 Chairman, Senate Standing 

Committee 

Works and Services department 

17. 1

3 

Junaid Esmail 

Makda 

021-99218001-9 14th Ma h 9 President - KCCI Karachi Chambers of Commerce 

and Industry (KCCI) 

18. 1

4 

Khurram Shahzad 0344-9092740 14th Ma h 9 Senior Vice President - KCCI Karachi Chambers of Commerce 

and Industry (KCCI) 

19.  

Tanveer Ahmed 

Barry 

021-99218001-09 14th Ma h 9 Member Managing Committee - 

KCCI 

Karachi Chambers of Commerce 

and Industry (KCCI) 

20. 1

3 

A.Q. Khalil 0300-8246586 14th Ma h 9 Member - KCCI Karachi Chambers of Commerce 
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and Industry (KCCI) 

21. 1

4 

Asif Sheikh Javed 0312-5994247 14th Ma h 9 VP-KCCI Karachi Chambers of Commerce 

and Industry (KCCI) 

22. 1

5 

Shamim Firpo 0321-9003245 14th Ma h 9 Former President - KCCI Karachi Chambers of Commerce 

and Industry (KCCI) 

23.  

Tallat - 14th Ma h 9 President Saddar Alliance of 

market association 

Karachi Chambers of Commerce 

and Industry (KCCI) 

24. 1

6 

Arshad Islam 0333-9134220 14th Ma h 9 President Autoparts Market 

plaza 

Karachi Chambers of Commerce 

and Industry (KCCI) 

25.  

Arif Quettawala  091-2211273 14th Ma h 9 Vice president Anjuman e 

tajiraan Bolton market 

Karachi Chambers of Commerce 

and Industry (KCCI) 

26. 1

7 

Muhammad Yousaf 

Khan 

0300-9330007 14th Ma h 9 Secretary General, Jama Cloth 

market 

Karachi Chambers of Commerce 

and Industry (KCCI) 

27. 1

8 

M. Rehan Khan 091-2212894 14th Ma h 9 Secretary General, Eidgah 

suitcase market 

Karachi Chambers of Commerce 

and Industry (KCCI) 

28. 1

9 

Abdul Qadir 091-2212534 14th Ma h 9 President, Maryam market, M.A. 

Jinnah road 

Karachi Chambers of Commerce 

and Industry (KCCI) 

29. 2

0 

Saleem 0312-0110000 14th Ma h 9 President Kazim  Raza cloth 

market 

Karachi Chambers of Commerce 

and Industry (KCCI) 

30. 2

1 

Faisal Mukhtar 091-2211414 14th Ma h 9 Marriott road Karachi Chambers of Commerce 

and Industry (KCCI) 
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31. 2

2 

Ateeq ur Rehman  0300-5907000 14th Ma h 9 Senior member - KCCI Karachi Chambers of Commerce 

and Industry (KCCI) 

32. 2

3 

Abdul Samad Khan 0300-5987606 14th Ma h 9 Secretary General – Saddar 

Alliance of Market Association 

Karachi Chambers of Commerce 

and Industry (KCCI) 

33. 2

4 

Mehmood Lakhany 0300-9392191 14th Ma h 9 Saddar Alliance of Market 

Association 

Karachi Chambers of Commerce 

and Industry (KCCI) 

34. 2

5 

Shoaib 0333-9118226 14th Ma h 9 Kamileen Cloth market Karachi Chambers of Commerce 

and Industry (KCCI) 

35. 2

6 

Khalid Noor 0300-9118226 14th Ma h 9 President Noor Cloth market Karachi Chambers of Commerce 

and Industry (KCCI) 

36. 2

7 

Sheikh Muhammad 

Irshad 

0300-5925125 14th Ma h 9 Chairman Jamia Alliance of 

market association 

Karachi Chambers of Commerce 

and Industry (KCCI) 

37. 2

8 

Atif Jamil  0311-9997581 14th Ma h 9 Opposite KMC head office 

market association 

Karachi Chambers of Commerce 

and Industry (KCCI) 

38.  

Danyal - 14th Ma h 9 Plaza Market Karachi Chambers of Commerce 

and Industry (KCCI) 
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ANNEXURE G 

Photographs of Ambient Air Quality, Noise and 

Vibration Monitoring 
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Photograph F-1: SUPARCO mobile van conducting 
ambient monitoring outside historic buildings 

 Photograph F-2: SUPARCO mobile van conducting 
ambient monitoring outside historic buildings 

 

 

 

Photograph F-3: SUPARCO mobile van conducting 
ambient monitoring outside historic buildings 

 Photograph F-4: SUPARCO mobile van conducting 
ambient monitoring outside historic buildings 

 

 

 

Photograph F-5: Equipment within SUPARCO 
mobile van 

 Photograph F-6: Equipment within SUPARCO 
mobile van 
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Photograph F-7: SUPARCO mobile van in front of 
Services Hospital on project corridor   

 Photograph F-8: SUPARCO mobile van in front of 
Services Hospital on project corridor   

 

 

 

Photograph F-9: SUPARCO staff conducting 
vibration monitoring   

 Photograph F-10: SUPARCO mobile van conducting 
ambient monitoring in front of KMC building 

 

  

Photograph F-11: SUPARCO mobile van conducting 
ambient monitoring in front of KMC building 
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ANNEXURE H 

Methodology for Ambient Air Quality, Noise 

and Vibration Monitoring 
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Vibration Monitoring Methodology 

A metal block (3x5x5 cm) was glued to the sidewalk about 50 cm from each building 

being monitored. Then, the accelerometer’s magnet base was attached to the metal 

block. A few meters around the monitoring location was cordoned off so the 

pedestrians would not affect the measurements. The measurements were repeated 

during the peak hours for a few hours. 
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ANNEXURE I 

Results of Ambient Air Quality, Noise and 

Vibration Monitoring 
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AMBIENT AIR MONITORING 
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NOISE LEVEL MONITORING 
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VIBRATION LEVEL MONITORING 
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ANNEXURE J 

Traffic Management Plan 
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I.1 Need for Plan 

The construction of the BRT project will take almost 12 months and in this period, huge 

vehicular movement carrying large amount of material and machinery is expected. This will 

definitely interrupt the local traffic and is therefore important to manage the traffic to avoid 

the nuisance to local residents in terms of noise, dust, congestion and inconvenience.  

I.2 The plan 

The Objective of Traffic Management Plan (TMP) is to define the requirements that should 

be implemented to mitigate any potential negative risks to the environment, workers or the 

community resulting from construction traffic. 

The TMP will advise and inform site Contractors and external suppliers of equipment and 

materials of access and entry points along with other key information such tipping areas and 

wash-out areas. It is intended to compliment and work alongside relevant ESMMP. The TMP 

will be classed as “live” and therefore be subjected to updates as required. 

Contractor, at the time of the execution of the project will prepare a comprehensive TMP in 

coordination with local traffic police department, TMTD, emergency services and local 

administrative department. TMTD and CSC will review and approve the Contractor’s TMP. 
The Contractor’s TMP shall include following mitigation measures during its preparation: 

▪ Undertake a road conditions assessment prior to and following the peak construction 

period, to assess any damage to road infrastructure that can be attributed to Project 

construction.  

▪ Repair damage as appropriate or enter into a voluntary agreement with the relevant roads 

authority to reimburse the cost of any repairs required to the public road network as a 

result of the Project. 

▪ Spoil dumpsites located close to Project site to minimise journey distance and limit 

movements to site access roads. 

▪ Concrete mixing plant located at Project site limiting traffic movements associated with 

concrete delivery to site access roads   

▪ Construction of worker accommodation on site to reduce light vehicle movements relating 

to travel to/ from the site 

▪ Provision of bus/minibus services for personnel living in nearby settlements 

▪ Movements of construction workers will be planned to avoid the busiest roads and times 

of day when traffic is at its greatest. 

▪ Schedule deliveries and road movements to avoid peak periods 

▪ Road maintenance fund to leave a useful asset for communities after the construction 

phase. 

▪ Driver training for HGV drivers and refresher course every six months for Project drivers 

▪ Speed restrictions for project traffic travelling through communities (to be agreed with 

National Highway Authority) 

▪ Run a safety campaign to improve the people’s knowledge of the traffic hazard on their 
roads, public information and other activities to address the issues.  
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▪ Run a pedestrian awareness programme  

▪ Temporary signage 

The traffic management plans for the three project reaches are provided below. 

I.3 Other Recommendations 

It is important to manage public access routes during construction because it can cause 

delay to local traffic and create a safety hazard both on and offsite. People working and 

living near the project site would be annoyed by the emissions, noise and visual intrusion of 

queuing vehicles. Some important factors involved in access routes and site traffic are as 

follows: 

I.3.1 Public Access Routes 

The use of public road for site access may be restricted in terms of: 

▪ Vehicle size, width and type of load 

▪ Time limits 

▪ Parking 

▪ Pedestrian conflicts 

Contractor should have consultation with the local police or local authority to address these 

issues and to effectively manage them before the beginning of the construction.  

I.3.2 Site Workers Traffic 

Site personnel should not be permitted to park vehicles near the site boundary; this will lead 

to disruption in material deliveries. Designated parking area with appropriate parking space 

will be needed for this purpose; any plain area near construction site can be used for this 

purpose.  

I.3.3 Site Rules 

▪ Access to and from the site must be only via the specified entrance. 

▪ On leaving the site, vehicles must be directed to follow the directions given. 

▪ Drivers must adhere to the site speed limits. 

▪ All material deliveries to site must keep allocated time limits. 

▪ No material or rubbish should be left in the loading-unloading area. 

▪ Develop a map for alternate routes showing material delivery services. 

▪ Assign designated personnel on site to receive deliveries and to direct the vehicles. 

▪ Monitor vehicle movement to reduce the likelihood of queuing or causing congestion in 

and around the area. 
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▪ Project vehicles should have a unanimous badge or logo on windscreen displaying that 

they belong to the BRT project. 

I.4 Contractor’s Obligation 

The traffic management plan of the Contractor should be safe enough and widening of any 

access roads and construction of the detours (as applicable and practical) must be 

completed before start of project construction activities so that heavy vehicular 

transportation for construction activities do not hinder the normal course of traffic lanes. 

Contractor must ensure that road closures are carried out by a competent person. The 

Contractor obligation must include the display of traffic signs according to the need to divert 

the traffic volume and to guide the road users in advance. The traffic sign, traffic light should 

be placed from any diverting route or road marking. 

The Contractor should consider the environmental and social impacts of the traffic during 

construction. It will be sole responsibility of the Contractor to implement a plan which 

produces minimum nuisance to the local people and to the environment. Safety of the 

people should be given due importance. It will be under Contractor obligation to notify the 

traffic management plan and its later changes to CSC, TMTD, emergency services and 

Traffic Police, and also publish weekly programme in local newspaper. 
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ANNEXURE K 

Occupational Health and Safety Plan 
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Occupational Health and Safety covers all personnel working under the project and will be in 

line with the World Bank EHS guidelines on health and safety. 

The Occupational Health and Safety program will aim to ensure that the workplace is safe 

and healthy by: addressing the hazards and risks at the workplace; outlining the procedures 

and responsibilities for preventing, eliminating and minimizing the effects of those hazards 

and risks; identifying the emergency management plans for the workplace or workplaces; 

and, specifying how consultation, training and information are to be provided to employees 

at various workplaces. 

Some of the risks/hazards associated with workplaces are due to working close to or at sites 

associated with the various project construction activities. Other risks associated with the 

project construction phase include risk of increase of vector borne and other different 

diseases. 

The following sections will be implemented during the construction phase to address and 

ensure workers’ health and safety. 

a. Screening and regular unannounced checking of workers. 

As per the procedure for hiring workers, all contractors and labor agencies are required to 

make all prospective workers undergo medical tests to screen for diseases and sicknesses, 

prior to selection and employment of any worker. The contractor is also responsible for 

ensuring that no worker who has a criminal record is employed at the project site. It will be 

ensured that all workers undergo medical tests to screen diseases at source and at sites in 

consultation with the designated Health Officer. 

In addition to this, the Project Management will also undertake sudden, unannounced 

checks on workers to look for diseases such as HIV, STDs, and hepatitis and take 

necessary steps as mandated by the Contractual agreement between the Contractor and 

the Worker(s).  

b. Minimizing hazards and risks at the workplace. 

To ensure safety at all work sites, the following will be carried out: 

i. Installation of signboards and symbols in risky and hazardous areas, to inform workers to 

be careful. 

ii. Construction of barricades around construction sites and deep excavated pits, to cordon 

off and deter entry of unauthorized personnel and workers into these areas. 

iii. Providing a safe storage site/area for large equipment such as power tools and chains, to 
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prevent misuse and loss. 

iv. Proper Housekeeping: Ensuring that materials are all stacked, racked, blocked, 

interlocked, or otherwise secured to prevent sliding, falling, or collapse. Brick stacks will not 

be more than 7 feet in height and for concrete blocks they will not be more than 6 feet high. 

v. Removing all scrap timber, waste material and rubbish from the immediate work area as 

the work progresses. 

vi. Where scaffolds are required, ensuring that each scaffold or its components shall be 

capable of supporting its own weight and at least 4 times the maximum intended load 

applied or transmitted to it. The platform/scaffold plank shall be at least 15 inches wide and 

1.5 inches thick. The rope should be capable of supporting at least 6 times the maximum 

intended load applied or transmitted to that rope. Pole scaffolds over 60 feet in height shall 

be designed by a registered professional engineer and shall be constructed and loaded in 

accordance with that design. Where scaffolds are not provided, safety belts/safety nets shall 

be provided; 

vii. Ensure that all ramps or walkways are at least 6 feet wide, having slip resistance threads 

and not inclined more than a slope of 1 vertical and 3 horizontal. 

viii. Stacking away all excavated earth at least 2 feet from the pit to avoid material such as 

loose rocks from falling back into the excavated area and injuring those working inside 

excavated sites. 

ix. Constructing support systems, such as bracing to adjoining structures that may be 

endangered by excavation works nearby. 

x. Only a trained electrician to construct, install and repair all electrical equipment to prevent 

risks of electrical shocks and electrocution. 

xi. Install fire extinguishers and/or other fire-fighting equipment at every work site to prepare 

for any accidental fire hazards. 

c. Provision of Personal Protective Equipment 

Risks to the health and safety of workers can be prevented by provision of Personal 

Protective Equipment (PPEs) to all workers. This will be included in the construction cost for 

each Contractor. Depending on the nature of work and the risks involved, contractors must 

provide without any cost to the workers, the following protective equipment: 

i. High visibility clothing for all personnel during road works must be mandatory. 
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ii. Helmet shall be provided to all workers, or visitors visiting the site, for protection of the 

head against impact or penetration of falling or flying objects. 

iii. Safety belt shall be provided to workers working at heights (more than 20 ft) such as 

roofing, painting, and plastering. 

iv. Safety boots shall be provided to all workers for protection of feet from impact or 

penetration of falling objects on feet. 

v. Ear protecting devices shall be provided to all workers and will be used during the 

occurrence of extensive noise. 

vi. Eye and face protection equipment shall be provided to all welders to protect against 

sparks. 

vii. Respiratory protection devices shall be provided to all workers during occurrence of 

fumes, dusts, or toxic gas/vapor. 

viii. Safety nets shall be provided when workplaces are more than 25 feet (7.5 m) above the 

ground or other surfaces where the use of ladders, scaffolds, catch platforms, temporary 

floors or safety belts is impractical. 

The specific PPE requirements for each type of work are summarized below. 

Table K.1 PPE Requirement List 

Type of Work PPE 

Elevated work Safety helmet, safety belt (height greater than 20 ft), footwear for elevated 
work. 

Handling work safety Helmet, leather safety shoes, work gloves. 

Welding and cutting work Eye protectors, shield and helmet, protective gloves. 

Grinding work Dust respirator, earplugs, eye protectors. 

Work involving handling of 
chemical substances 

Dust respirator, gas mask, chemical-proof gloves. Chemical proof clothing, 
air-lined mask, eye protectors. 

Wood working Hard hat, eye protectors, hearing protection, safety footwear, leather 
gloves and dust respirator. 

Blasting Hard hat, eye and hearing protection. 

Concrete and masonry work Hard hat, eye protectors, hearing protection, safety footwear, leather 
gloves and dust respirator. 

Excavation, heavy 

equipment, motor graders, 

Hard hat, safety boots, gloves, hearing protection. 
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and bulldozer operation 

Quarries Hard hat, eye protectors, hearing protection, safety footwear, leather 
gloves and dust respirator. 

 

d. Procedures to Deal with Emergencies such as Accidents, Sudden Illness and Death 

of Workers 

First aid kits will be made available at all times throughout the entire construction period by 

the respective contractors. This is very important, because most work sites will be at some 

distance from the nearest hospital. In addition to the first aid kits, the following measures 

should be in place: 

i. Provision of dispensaries by the individual EPC contractor. 

ii. A vehicle shall be on standby from the Project Office so that emergency transportation can 

be arranged to take severely injured/sick workers to the nearest hospital for immediate 

medical attention. 

iii. A designated Health Officer/worker for the Project will be identified as a focal person to 

attend to all health and safety related issues. This employee’s contact number will be posted 

at all work sites for speedy delivery of emergency services. The focal person shall be well 

versed with the medical system and facilities available at the hospital. 

iv. Communication arrangements, such a provision of radios or mobile communication for all 

work sites, for efficient handling of emergencies, will be made. 

e. Record Maintenance and Remedial action 

The Project Management will maintain a record of all accidents and injuries that occur at the 

work site. This work will be delegated by the contractor to the site supervisor and regularly 

reviewed every quarter by project management. Reports prepared by the contractor shall 

include information on the place, date and time of the incident, name of persons involved, 

cause of incident, witnesses present and their statements. Based on such reports, the 

management can jointly identify any unsafe conditions, acts or procedures and recommend 

for the contractor to undertake certain mitigative actions to change any unsafe or harmful 

conditions. 

f. Compensation for Injuries and Death 

Any casualty or injury resulting from occupational activities should be compensated as per 

the local labor laws of Pakistan. Where compensation is sought by the injured party, proper 

procedures for documentation of the case will be followed, including a detailed report on the 
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accident, written reports from witnesses, report of the examining doctor and his/her 

recommendation for treatment. Each individual contractor will be responsible for ensuring 

compensation for the respective workers. 

g. Awareness Programs 

The Project management will undertake awareness programs through posters, talks, and 

meetings with the contractors to undertake the following activities: 

i. Dissemination sessions will clarify the rights and responsibilities of the workers regarding 

interactions with local people (including communicable disease risks, such as HIV/AIDS), 

work site health and safety, waste management (waste separation, recycling, and 

composting), and the illegality of poaching. 

ii. Make workers aware of procedures to be followed in case of emergencies such as 

informing the focal health person who in turn will arrange the necessary emergency 

transportation or treatment. 

h. Nomination of a Health and Safety Focal Person 

Within each site (especially if different sites are being implemented by different contractors), 

a Health and Safety Focal Person will be appointed. The Terms of Reference for the focal 

person will mainly be as follows: 

i. Function as the focal person/representative for all health and safety matters at the 

workplace; 

ii. Responsible for maintaining records of all accidents and all health and safety issues at 

each site, the number of accidents and its cause, actions taken and remedial measures 

undertaken in case of safety issues; 

iii. Be the link between the contractor and all workers and submit grievances of the workers 

to the contractor and instructions/directives on proper health care and safety from the 

contractors back to the workers; 

iv. Ensure that all workers are adequately informed on the requirement to use Personal 

Protective Equipment and its correct use; 

v. Also responsible for the first aid kit and making sure that the basic immediate medicines 

are readily available. 
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ANNEXURE L 

Emergency Response Plan 
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L.1 PURPOSE 

The purpose of this Emergency Response Procedure is to provide measures and guidance 

for the establishment and implementation of emergency preparedness plans for the BRT 

project. The aim of the Emergency Response Procedure is to: 

(i) Ensure all personnel and visitors to the office/job sites are given the maximum protection 

from unforeseen events. 

(ii) Ensure all personnel are aware of the importance of this procedure to protection of life 

and property. 

 

L.2 EMERGENCY PREPARATION AND RESPONSE MEASURE SCOPE 

The emergency management program is applied to all Project elements and intended for 

use throughout the Project life cycle. The following are some emergencies that may require 

coordinated response. 

(i) Construction Accident 

(ii) Road & Traffic Accident 

(iii) Hazardous material spills 

(iv) Structure collapse or failure 

(v) Trauma or serious illness 

(vi) Sabotage 

(vii) Fire 

(viii) Environmental Pollution 

(ix) Loss of person 

(x) Community Accident 

 

L.3 RESPONSIBILITIES 

The detailed roles and responsibilities of certain key members of the Emergency Response 

team available to assist in emergency are provided in Table G.1 below. 
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Table L.1 Emergency Response Team 

Action Group Responsibility 

 

Emergency Coordinator 

▪ Overall control of personnel and resources. 
▪ The Emergency Coordinator will support and advise the Site 

Safety Supervision as necessary. 
▪ Serves as public relations spokes persons, or delegates to some 

staff member the responsibility for working with news media 
regarding any disaster or emergency. Also assure proper 
coordination of news release with appropriate corporate staff or 
other designated people. 
 

 

Site Safety Supervision 

(Emergency Commander) 

▪ Overall responsibility for activating emergency plan and for 
terminating emergency actions. 

▪ Be alternative of emergency response chairpersons. 
▪ Disseminates warnings and information as required to ensure all 

people in the immediate area have been warned and evacuated 
either by alarms or by word of mouth. 

▪ Supervise the actions of the Emergency Response Team to 
ensure all persons are safe from the danger. 

▪ Notify outside authorities if assistance is required. 
▪ Carries the responsibility for coordinating actions including other 

organizations in accordance with the needs of the situation. 
▪ Ensure maximum co-operation and assistance is provided to any 

outside groups called to respond to an emergency. 
▪ Establish and appoint all emergency organization structure and 

team. 
▪ Assures adequate delegation of responsibilities for all key 

positions of assistants on the Project to assist with any 
foreseeable emergency. 

▪ Ensure resources available to purchase needed emergency 
response equipment and supplies. 

▪ Assures that all persons on the Emergency Response Team 
aware and fully understand their individual responsibilities for 
implementing and supporting the emergency plan. 

▪ Establish the emergency drill schedule of all identified emergency 
scenarios, track the status and evaluate the emergency. 

▪ The Emergency Commander shall ensure that senior 
management personnel have been reported of the emergency as 
soon as practical after the event. 
 

 

 

Security Team 

▪ Ensure that the exit route is regularly tested and maintained in 
good working order. 

▪ Maintain station at the security gate or most suitable location to 
secure the area during any emergency such that only authorized 
personnel and equipment may enter, prevent access to the site of 
unauthorized personnel. 

▪ Assist with strong/activation of services during an emergency. 
▪ Ensure vehicles and obstructions are moved to give incoming 

emergency vehicles access to the scene, if ambulance or 
emergency services are attending the site, ensure clear access 
and personnel are located to direct any incoming emergency 
service to the site of emergency. 
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Rescue & Medical Team 

▪ Protect the injured from further danger and weather. 
▪ Provide treatment to the victim(s) to the best of their ability by first 

aid and then transfer to hospital. 
▪ Remain familiar with the rescue activities and rescue apparatus. 
▪ Assist outside medical services personnel when they arrive 

General Administration 

Team 

Response to support any requested general facilities for assisting 

Emergency Response Team in their work. 

Government Relation 

Team 

▪ Coordinate with local government on a matter of concerned in the 
emergency response plan to liaise with local officers in their affair 
for support Emergency Response Team. 

▪ Coordinate emergency plan with the government authorities, local 
community. 

Environment Team In case of emergency related to the environmental pollution such as 

the chemical spill, oil spill into the ambient, the environment team 

will support the technical advice to control and mitigate the pollution 

until return to the normal situation. 

Department Heads ▪ Call up of personnel into the safe location for protective life and 
property. 

▪ Take immediate and appropriate action while Emergency 
Response Team is being mobilized. 

▪ Keep in touch with the Emergency Commander 
▪ Control and supervise operators and contractors on the 

implementation of this procedure, with consultation with Safety 
Team as necessary. 

▪ Provide and maintain emergency equipment of their responsible 
areas. 

Other Staff and 

Employees 

▪ All other staff and employees will remain at their workstations or 
assembly point unless directed otherwise from Emergency 
Response Team. 

▪ Each supervisor will ensure that all members of his work group 
are accounted for and keep in touch with each of their Department 
Head. 

 

L.4 PROCEDURE 

Emergency situation and injuries to person can occur at any time or place either on Project 

site or elsewhere. The most two common types of emergencies on site are fire and serious 

accident. 
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Figure L.1 Emergency Procedure for Fire 
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Figure L.2 Emergency Procedure for Serious Accident 
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L.5 COMMUNICATION WITH AUTHORITIES / PRESS AT SITE 

In the event of an accident or incident, only senior staff is permitted to give factual 

information to the authorities for resource of liability exposure. The press must be avoiding 

politely, at all costs, with the terse comment that “the matter is under investigation and 

relevant information when available will be provided by our Head Office” Do not ever give 

your opinion or story. 

First Aid Persons 

Upon advice of medical emergency, make immediate assessment to response required and 

if necessary, advise security to summon ambulance or medical assistance, the qualified first 

aid attendant should also, 

▪ Provide treatment to the victim(s) to the best of his/her ability. 

▪ Ensure the safety of victims by ceasing any work activity in the area. 

▪ Protect the injured from further danger and weather. 

▪ Assist medical services personnel when they arrive. 

 

General Administration Team 

Upon advice of medical emergency, maintain contact with first aid personnel and summon 

ambulance if required. 

 

Security Team 

▪ If ambulance or emergency services are attending the site, ensure clear access and 

personnel are located to direct vehicle closest to the scene. 

▪ Prevent access to the site of unauthorized personnel (press, etc.). 

 

Emergency Coordinator 

▪ The Emergency Coordinator shall assist emergency personnel at the scene as required 

through allocation of company resources. 

▪ The Emergency Coordinator shall ensure next-of-kin are properly notified as soon as 

possible and give whatever company support and assistance is necessary to assist them 

bundle the situation 

▪ The Emergency Coordinator shall ensure that senior management personnel are advised 

of the emergency as soon as practical after the event. 
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L.5 INCIDENT AND ACCIDENT REPORT 
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ANNEXURE M 

Archaeological ‘Chance Find’ procedure 
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Background 

The purpose of this document is to address the possibility of archaeological deposits 

becoming exposed during ground altering activities within the project area and to provide 

protocols to follow in the case of a chance archaeological find to ensure that archaeological 

sites are documented and protected as required.  

The Sindh Antiquities Act, 1975, protects archaeological sites, whether on Provincial 

Government owned or private land. They are non-renewable, very susceptible to 

disturbance and are finite in number. Archaeological sites are an important resource that is 

protected for their historical, cultural, scientific and educational value to the general public 

and local communities. Impacts to archaeological sites must be avoided or managed by 

development proponents. The objectives of this ‘Archaeological Chance Find Procedure’ are 

to promote preservation of archaeological data while minimizing disruption of construction 

scheduling It is recommended that due to the moderate to high archaeological potential of 

some areas within the project area, all on site personnel and contractors be informed of the 

Archaeological Chance Find Procedure and have access to a copy while on site.  

 

Potential Impacts to Archaeological Sites  

Developments that involve excavation, movement, or disturbance of soils have the potential 

to impact archaeological materials, if present. Activities such as road construction, land 

clearing, and excavation are all examples of activities that may adversely affect 

archaeological deposits.  

 

Relevant Legislation  

It ensures the protection, preservation, development and maintenance of antiquities in the 

province of Sindh. The Act defines “antiquities” as ancient products of human activity, 

historical sites, or sites of anthropological or cultural interest, national monuments, etc. The 

Act is designed to protect these antiquities from destruction, theft, negligence, unlawful 

excavation, trade, and export. The law prohibits new construction in the proximity of a 

protected antiquity and empowers the GoS to prohibit excavation in any area that may 

contain articles of archaeological significance. Under the Act, the subproject proponents are 

obligated to ensure that no activity is undertaken in the proximity of a protected antiquity, 

report to the Department of Archaeology, GoS, any archaeological discovery made during 

the course of the project. 

 

Remedies and Penalties  

The Sindh Antiquities Act, 1975 provides for heritage inspection or investigation orders, 

temporary protection orders, civil remedies and penalties to limit contraventions. These 

powers provide:  
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‘’A contravention of any provision of this Act or the rules shall, where no punishment has 

been specifically provided be punishable with rigorous imprisonment for a term which may 

extend to two years, or with fine up to rupees ten hundred thousand, or with both. ‘’ 

 
Archaeological Chance Find  Procedure  

If you believe that you may have encountered any archaeological materials, stop work in the 

area and follow the procedure below:  

The following ‘chance-find’ principles will be implemented by the contractor throughout the 

construction works to account for any undiscovered items identified during construction 

works: 

(i) Workers will be trained in the location of heritage zones within the construction area and 

in the identification of potential items of heritage significance. 

(ii) Should any potential items be located, the site supervisor will be immediately contacted 

and work will be temporarily stopped in that area. 

(iii) If the site supervisor determines that the item is of potential significance, an officer from 

the department of Archaeology (DoA), GoS will be invited to inspect the site and work will be 

stopped until DoA has responded to this invitation. 

(iv) Work will not re-commence in this location until agreement has been reached 

between DoA and TMTD as to any required mitigation measures, which may include 

excavation and recovery of the item. 

(v) A precautionary approach will be adopted in the application of these procedures. 

 

Detailed Procedural Steps 

▪ If the Director, department of Archaeology receives any information or otherwise has the 

knowledge of the discovery or existence of an antiquity of which there is no owner, he 

shall, after satisfying himself as to the correctness of the information or knowledge, take 

such steps with the approval of the Government, as he may consider necessary for the 

custody, preservation and protection of the antiquity.  

▪ Whoever discovers, or finds accidentally, any movable antiquity shall inform forth with the 

Directorate within seven days of its being discovered or found.  

▪ If, within seven days of his being informed, the Director decides to take over the antiquity 

for purposes of custody, preservation and protection, the person discovering or finding it 

shall hand it over to the Director or a person authorized by him in writing.  

▪ Where the Director decides to take over an antiquity, he may pay to the person by whom it 

is handed over to him such cash reward as may be decided in consultation with the 

Advisory Committee.  
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▪ If any person, who discovers or finds any movable antiquity contravenes the provisions of 

the Act, he shall be punishable with imprisonment for a term which may extend to five (05) 

years, or with fine not less than fifteen hundred thousand rupees or with both and the 

Court convicting such person shall direct that the antiquity in respect of which such 

contravention has taken place shall stand forfeited to Government.  

▪ The Director or any officer authorized by him with police assistance may, after giving 

reasonable notice, enter into, inspect and examine any premises, place or area which or 

the sub-soil of which he may have reason to believe to be, or to contain an antiquity and 

may cause any site, building, object or any antiquity or the remains of any antiquity in such 

premises, place or area to be photographed, copied or reproduced by any process suitable 

for the purpose.  

▪ The owner or occupier of the premises, place or area shall afford all reasonable 

opportunity and assistance to the Director. 

▪ No photograph, copy of reproduction taken or made shall be sold or offered for sale except 

by or with the consent of the owner of the object of which the photograph, copy or the 

reproduction has been taken or made.  

▪ Where substantial damage is caused to any property as a result of the inspection, the 

Director shall pay to the owner thereof reasonable compensation for the damage in 

consultation with the Advisory Committee.  

▪ If the Director after conducting an inquiry, has reasonable grounds to believe that any land 

contains any antiquity, he may approach the Government to direct the Revenue 

Department to acquire such land or any part thereof and the Revenue Department shall 

thereupon acquire such land or part under the Land Acquisition Act, 1894 (I of 1894), as 

for a public purpose.  
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ANNEXURE N 

Scope of Work for Structural Assessment of 

National Heritage Buildings 
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Introduction  

Background 

These terms of reference address the purpose, scope and duration of the Structural Vulnerability 

Assessment of the National Heritage buildings located along the M.A. Jinnah road where the 

proposed project works are to be conducted.  The assessment of these buildings will be conducted 

prior to the construction activity to ensure no damage takes place during the project construction 

phase.   

A structural vulnerability assessment will be conducted that determines the potential vulnerability 

to cracking, mortar dislocation, or other forms of incipient failure due to vibrations set up by 

construction equipment during the work on the BRT project. 

Objective  

The objective is to determine if damage to the national heritage buildings is possible due to 

vibrations induced during construction of the BRT, to assess the types of damage that might occur, 

and to make a determination of measures necessary to mitigate damage, including specification of a 

limit or standard for vibration intensity from construction equipment expressed as peak particle 

velocity (PPV) measured at a standard distance from the vibration source. 

Scope 

A two-phased assessment will be conducted consisting of a) a level 1 qualitative assessment to 

determine if the potential for damage to the structure is considered possible and b) a level 2 

quantitative assessment to confirm the initial assessment of damage, provide a description of the 

types of damage that could occur, and recommend mitigation actions. 

Detailed Terms of Reference 

Level 1 Qualitative Assessment 

The structures of the national heritage buildings will be assessed on the basis of the characteristics 

of their structural layout and material compositions and strengths that can affect vulnerability.  The 

qualitative assessment will be performed in order to screen the structure for detailed evaluation as 

necessary.  

The qualitative assessment will be based on the experience of the experts and on elaboration of a 

restricted set of qualitative data, including data gathered in-situ by means of an onsite inspection, 

and data obtained through an archival search regarding the history of each building and its 

architectural and technical features.  

An inspection will be undertaken to understand the structural and material features of each 

building, its relationship with the surroundings, state of damage and decay, and alterations made in 

the structure, including repair and restoration works.  
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Basic survey data will be recorded in order to carry out the qualitative seismic vulnerability 

assessment: geometric characteristics of the structure, plan configuration, storeys, lifts and 

junctures between segments, dimensions and presence of mezzanines.  

A dimensional survey of sufficient accuracy will be conducted to understand the spatial relationship 

between the proposed construction activity and buildings with a potential to suffer damage. 

The assessor will evaluate the potential for vibrations from construction machinery operating near 

to the vulnerable buildings.  The types of machinery and construction activities will be characterized 

and evaluated for their potential to generate destructive vibrations.   

Level 2 Quantitative Assessment 

The quantitative assessment will be conducted based on a reasonable possibility of damage, as 

determined by the level 1 assessment.  The quantitative assessment will utilize accepted analytical 

methods to categorize the potential for damage, by identifying load bearing walls and overhead 

structural elements, and horizontal structural systems.  To the extent necessary, the assessment will 

evaluate masonry properties for their potential response to vibrations and resonance effects.  Only 

non-destructive testing is allowed. 

The quantitative assessment should consider: 

• Load bearing masonry walls with a variety of horizontal structures, which are not vaulted.  

• Load bearing masonry with vaulted structures, where the vaulted structures shall be 

assessed in a way that allows calculating the resultant maximum settlement loads and their 

effects on hinges or levels of sliding within the load bearing wall system subjected to gravity 

and vertical loadings.  

• Gigantic load bearing masonry walls and defensive constructions that lack a masonry box 

layout, and which should be analyzed using global indicators such as total shear base 

capacity and walls or column slenderness factors 

• Timber clad frames supported on masonry walls in which the lower part of the structure is 

made of masonry and the effectiveness of the frame action of the timber portion with 

respect to the masonry is critical.  

The assessment will describe the potential for damage, and the types of damage that are possible, 

based on a variety or scenarios.   

Mitigation and Standards 

The assessment will lead to recommendations for limiting the potential for damage, to a vibration 

standard applicable to the Project, particularly in the vicinity of each national heritage building, and 

to means for monitoring vibrations (equipment, protocols and frequency) during the course of 

construction.  Recommendations will be based on assessed needs, and will be practical and 

implementable, so as not to hinder the progress of construction.  No mitigation measures need be 

recommended if the conclusion is such that vibration damage is unlikely to occur, given an adequate 

factor of safety in respect to same. 

Scheduling and Duration of Involvement  
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The level 1 assess e t should e o pleted i  o e eeks  ti e, afte  hi h the le el  assess e t, 
if considered necessary, will be scheduled.   

Reporting 

A report of the level 1 assessment will be provided at the end of the first week.  A further report will 

be required in the event a level 2 assessment is conducted. 

The level 2 report will follow a common format emphasizing issues particularly relevant to the 

assessment. It should contain clear recommendations and an overall conclusion based on a logical 

conclusion of the analysis.  Brief annexure to the report of evidences (notes, observations, 

calculations and other materials) is useful to the extent the practice does not lead to a bulky and 

unfocused result.  An executive summary will be provided.   
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ANNEXURE O 

ToRs of Third Party Monitor 
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i). Develop specific monitoring indicators for undertaking monitoring and evaluation of EMP 
and RAP implementation including the Community Participation, consultation and disclosure;  

ii). Review results of internal monitoring and verify claims through random checking at the 
field level to assess whether EMP and resettlement objectives have been met. Involve the 
affected people and community groups in assessing the impacts of EMP implementation and 
resettlement measures for monitoring and evaluation purposes.  
 
iii). Review monitoring reports and conduct field inspections and verify the progress in EMP 
and RAP implementation of the project and prepare reports for the PMU and the ADB.  

iv). Evaluate and assess the adequacy of compensation given to the PAPs and the 
livelihood opportunities and incomes as well as the quality of life of PAPs of project-induced 
changes.  

v). Evaluate and assess the adequacy and effectiveness of the consultative process with 
PAPs, including the adequacy and effectiveness of grievance procedures and legal redress 
available to the affected parties, and dissemination of information about these.  

vi). Socioeconomic conditions of the PAPs in the post-resettlement / rehabilitation period;  

vii). Communications and reactions from PAPs on entitlements, compensation;  

viii). Grievance procedures; its recording, reporting and processing time and its redressal;  

ix). Institutional arrangements and effectiveness and efficiency of PMU, and Supervision 
Consultants in EMP and RAP Implementation;  

x). Evaluation and assessment of the adequacy of compensation given to the PAPs and the 
livelihood opportunities and incomes as well as the quality of life of PAPs of project-induced 
changes.  

xi). Level of satisfaction of PAPs in the post resettlement period.  

xii). Assessment of the resettlement efficiency, effectiveness, impact and sustainability for 
drawing lessons for future resettlement policy formulation and planning.  
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ANNEXURE P 

Certifications of SUPARCO Laboratory 
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ANNEXURE Q 

Sample Air Dispersion Model Output Files 

(BREEZE ROADS Modeling Software) 
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Breeze ROADS Modeling Runs 

1. Run 1: Modeled PM Concentrations (1-Hrs) when Buses will 
Operate  

on Diesel Fuel  

 

BREEZE PERCENT  

PC VERSION 3.5.1        PERCENT  

(C) COPYRIGHT 1997-2005, TRINITY CONSULTANTS, INC. 

  

SUMMARY OF RESULTS 

------------------ 

  

PERCENT (POSTFILE) DATA FILE NAME: 

  C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\DIESEL\PM10-DIESEL.PCT                                      

  

  This file contains: 

    # Averaging Periods:      2 

           Period:   1 Hour   

           Period:   24 Hour  

    # Source Groups:          1 

           Group ID: ALL      

    # Receptors              35 

  

OUTPUT FILE: 

C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\DIESEL\PM10-DIESEL.PCO                                      
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USER OPTIONS: 

  Selected Averaging Period (# Hrs):      1 

  Selected Percentile(s): 98.0000 

  

  Period to Process: 

                  Year  Month  Day  Hour 

  Process From:   2018    1     1     1 

  Process To:     2018   12    31    24 

  

  Number of averaging periods in analysis:  8760 

  

  Concentrations multiplied by:                 1.0000 

  No Background Concentrations added 

  

  Concentrations are in micrograms/m**3 

  

  

MAXIMUM RESULTS FOR: 

  SOURCE GROUP: ALL      

              Corresponding                                   Maximum 

  Percentile  Highest Value      Rec (X)         Rec (Y)   Concentration 

   98.0000           176      20140.0000      20131.0996  .28611E-01 

  

  

                                                                                                                                                             

Source    Recep.     Receptor       Receptor         Percentile > > >                                                        

Group     Number     X-Coord (m)    Y-Coord (m)         98.0000                                                           
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ALL           1       20728.5996     20530.1992       .16482E-01                                                               

ALL           2       20766.3008     20550.4004       .16488E-01                                                               

ALL           3       20690.0996     20497.8008       .19843E-01                                                               

ALL           4       20737.4004     20497.0996       .28220E-01                                                               

ALL           5       20644.0000     20515.6992       .88572E-02                                                               

ALL           6       20622.6992     20498.5996       .91226E-02                                                               

ALL           7       20605.9004     20477.5996       .99533E-02                                                               

ALL           8       20639.0996     20430.1992       .23223E-01                                                               

ALL           9       20587.0996     20432.6992       .20699E-01                                                               

ALL          10       20557.0000     20435.0996       .11090E-01                                                             

ALL          11       20574.9004     20396.9004       .25833E-01                                                             

ALL          12       20598.5000     20405.9004       .24313E-01                                                             

ALL          13       20609.8008     20411.5000       .24381E-01                                                             

ALL          14       20481.4004     20380.6992       .13030E-01                                                             

ALL          15       20568.4004     20390.4004       .21929E-01                                                             

ALL          16       20475.6992     20323.8008       .18931E-01                                                             

ALL          17       20450.5000     20358.6992       .13946E-01                                                             

ALL          18       20444.0000     20309.9004       .21301E-01                                                             

ALL          19       20399.3008     20324.5996       .15580E-01                                                             

ALL          20       20370.9004     20301.0000       .18372E-01                                                             

ALL          21       20377.4004     20271.6992       .25839E-01                                                             

ALL          22       20351.4004     20254.6992       .25317E-01                                                             

ALL          23       20322.9004     20266.9004       .18328E-01                                                             

ALL          24       20262.8008     20197.8008       .25402E-01                                                             

ALL          25       20224.5996     20210.0000       .18234E-01                                                             

ALL          26       20196.9004     20199.4004       .13427E-01                                                             

ALL          27       20158.6992     20166.9004       .14935E-01                                                             
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ALL          28       20132.6992     20155.5000       .13973E-01                                                             

ALL          29       20140.0000     20131.0996       .28611E-01                                                             

ALL          30       20131.9004     20120.5996       .23704E-01                                                             

ALL          31       20120.5000     20118.9004       .24764E-01                                                             

ALL          32       20109.1992     20114.9004       .24386E-01                                                             

ALL          33       20086.4004     20127.0996       .12959E-01                                                             

ALL          34       20096.1992     20099.4004       .19823E-01                                                             

ALL          35       20072.5996     20098.5996       .21674E-01      

 

2. Run 2: Modeled PM Concentrations (24-Hrs) when Buses will 
Operate  

on Diesel Fuel  
 

BREEZE PERCENT  

PC VERSION 3.5.1        PERCENT  

(C) COPYRIGHT 1997-2005, TRINITY CONSULTANTS, INC. 

  

SUMMARY OF RESULTS 

------------------ 

  

PERCENT (POSTFILE) DATA FILE NAME: 

  C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\DIESEL\PM10-DIESEL.PCT                                      

  

  This file contains: 

    # Averaging Periods:      2 

           Period:   1 Hour   

           Period:   24 Hour  

    # Source Groups:          1 
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           Group ID: ALL      

    # Receptors              35 

  

OUTPUT FILE: 

C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\DIESEL\PM10-DIESEL.PCO                                      

  

USER OPTIONS: 

  Selected Averaging Period (# Hrs):     24 

  Selected Percentile(s): 98.0000 

  

  Period to Process: 

                  Year  Month  Day  Hour 

  Process From:   2018    1     1     1 

  Process To:     2018   12    31    24 

  

  Number of averaging periods in analysis:   365 

  

  Concentrations multiplied by:                 1.0000 

  No Background Concentrations added 

  

  Concentrations are in micrograms/m**3 

  

MAXIMUM RESULTS FOR: 

  SOURCE GROUP: ALL      

              Corresponding                                   Maximum 

  Percentile  Highest Value      Rec (X)         Rec (Y)   Concentration 
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   98.0000             8      20140.0000      20131.0996  .13694E-01 

                                                                                                                                                             

Source    Recep.     Receptor       Receptor         Percentile > > >                                                        

Group     Number     X-Coord (m)    Y-Coord (m)         98.0000                                                           

ALL           1       20728.5996     20530.1992       .74044E-02                                                               

ALL           2       20766.3008     20550.4004       .81255E-02                                                               

ALL           3       20690.0996     20497.8008       .10018E-01                                                               

ALL           4       20737.4004     20497.0996       .11374E-01                                                               

ALL           5       20644.0000     20515.6992       .44756E-02                                                               

ALL           6       20622.6992     20498.5996       .45229E-02                                                               

ALL           7       20605.9004     20477.5996       .52893E-02                                                               

ALL           8       20639.0996     20430.1992       .12146E-01                                                               

ALL           9       20587.0996     20432.6992       .10276E-01                                                               

ALL          10       20557.0000     20435.0996       .53728E-02                                                             

ALL          11       20574.9004     20396.9004       .11858E-01                                                             

ALL          12       20598.5000     20405.9004       .12161E-01                                                             

ALL          13       20609.8008     20411.5000       .11815E-01                                                             

ALL          14       20481.4004     20380.6992       .62417E-02                                                             

ALL          15       20568.4004     20390.4004       .10420E-01                                                             

ALL          16       20475.6992     20323.8008       .96411E-02                                                             

ALL          17       20450.5000     20358.6992       .63750E-02                                                             

ALL          18       20444.0000     20309.9004       .10097E-01                                                             

ALL          19       20399.3008     20324.5996       .71489E-02                                                             

ALL          20       20370.9004     20301.0000       .81109E-02                                                             

ALL          21       20377.4004     20271.6992       .10431E-01                                                             

ALL          22       20351.4004     20254.6992       .10701E-01                                                             

ALL          23       20322.9004     20266.9004       .95856E-02                                                             
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ALL          24       20262.8008     20197.8008       .12379E-01                                                             

ALL          25       20224.5996     20210.0000       .80947E-02                                                             

ALL          26       20196.9004     20199.4004       .73337E-02                                                             

ALL          27       20158.6992     20166.9004       .71416E-02                                                             

ALL          28       20132.6992     20155.5000       .65038E-02                                                             

ALL          29       20140.0000     20131.0996       .13694E-01                                                             

ALL          30       20131.9004     20120.5996       .12099E-01                                                             

ALL          31       20120.5000     20118.9004       .12027E-01                                                             

ALL          32       20109.1992     20114.9004       .11959E-01                                                             

ALL          33       20086.4004     20127.0996       .59600E-02                                                             

ALL          34       20096.1992     20099.4004       .99899E-02                                                             

ALL          35       20072.5996     20098.5996       .10313E-01    

              

3. Run 3: Modeled CO Concentrations (1-Hr) when Buses will Operate 
on  

Diesel Fuel  
 

 

BREEZE PERCENT  

PC VERSION 3.5.1        PERCENT  

(C) COPYRIGHT 1997-2005, TRINITY CONSULTANTS, INC. 

  

SUMMARY OF RESULTS 

------------------ 

  

PERCENT (POSTFILE) DATA FILE NAME: 

  C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\DIESEL\CO-DIESEL.PCT                                        
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  This file contains: 

    # Averaging Periods:      2 

           Period:   1 Hour   

           Period:   8 Hour   

    # Source Groups:          1 

           Group ID: ALL      

    # Receptors              35 

  

OUTPUT FILE: 

C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\DIESEL\CO-DIESEL.PCO                                        

  

USER OPTIONS: 

  Selected Averaging Period (# Hrs):      1 

  Selected Percentile(s): 98.0000 

  

  Period to Process: 

                  Year  Month  Day  Hour 

  Process From:   2018    1     1     1 

  Process To:     2018   12    31    24 

  

  Number of averaging periods in analysis:  8760 

  

  Concentrations multiplied by:                 1.0000 

  No Background Concentrations added 

  

  Concentrations are in micrograms/m**3 
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MAXIMUM RESULTS FOR: 

  SOURCE GROUP: ALL      

              Corresponding                                   Maximum 

  Percentile  Highest Value      Rec (X)         Rec (Y)   Concentration 

   98.0000           176      20140.0000      20131.0996  .15231E+01 

  

Source    Recep.     Receptor       Receptor         Percentile > > >                                                        

Group     Number     X-Coord (m)    Y-Coord (m)         98.0000                                                           

ALL           1       20728.5996     20530.1992       .87015E+00                                                             

ALL           2       20766.3008     20550.4004       .87080E+00                                                             

ALL           3       20690.0996     20497.8008       .10524E+01                                                             

ALL           4       20737.4004     20497.0996       .14944E+01                                                             

ALL           5       20644.0000     20515.6992       .47039E+00                                                             

ALL           6       20622.6992     20498.5996       .47875E+00                                                             

ALL           7       20605.9004     20477.5996       .52728E+00                                                             

ALL           8       20639.0996     20430.1992       .12277E+01                                                             

ALL           9       20587.0996     20432.6992       .11087E+01                                                             

ALL          10       20557.0000     20435.0996       .58650E+00                                                             

ALL          11       20574.9004     20396.9004       .13708E+01                                                             

ALL          12       20598.5000     20405.9004       .13066E+01                                                             

ALL          13       20609.8008     20411.5000       .13047E+01                                                             

ALL          14       20481.4004     20380.6992       .69096E+00                                                              

ALL          15       20568.4004     20390.4004       .11451E+01                                                              

ALL          16       20475.6992     20323.8008       .10061E+01                                                              

ALL          17       20450.5000     20358.6992       .74122E+00                                                              

ALL          18       20444.0000     20309.9004       .11210E+01                                                              

ALL          19       20399.3008     20324.5996       .81788E+00                                                              
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ALL          20       20370.9004     20301.0000       .97088E+00                                                              

ALL          21       20377.4004     20271.6992       .13699E+01                                                              

ALL          22       20351.4004     20254.6992       .13261E+01                                                              

ALL          23       20322.9004     20266.9004       .96492E+00                                                              

ALL          24       20262.8008     20197.8008       .13540E+01                                                              

ALL          25       20224.5996     20210.0000       .97419E+00                                                              

ALL          26       20196.9004     20199.4004       .71585E+00                                                            

ALL          27       20158.6992     20166.9004       .78003E+00                                                            

ALL          28       20132.6992     20155.5000       .74541E+00                                                            

ALL          29       20140.0000     20131.0996       .15231E+01                                                            

ALL          30       20131.9004     20120.5996       .12625E+01                                                            

ALL          31       20120.5000     20118.9004       .13141E+01                                                            

ALL          32       20109.1992     20114.9004       .12896E+01                                                            

ALL          33       20086.4004     20127.0996       .68452E+00                                                            

ALL          34       20096.1992     20099.4004       .10486E+01                                                            

ALL          35       20072.5996     20098.5996       .11372E+01                 

 

4. Run 4: Modeled CO Concentrations (8-Hr) when Buses will Operate 
on  

Diesel Fuel  
                                     

BREEZE PERCENT  

PC VERSION 3.5.1        PERCENT  

(C) COPYRIGHT 1997-2005, TRINITY CONSULTANTS, INC. 

  

SUMMARY OF RESULTS 

------------------ 
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PERCENT (POSTFILE) DATA FILE NAME: 

  C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\DIESEL\CO-DIESEL.PCT                                        

  

  This file contains: 

    # Averaging Periods:      2 

           Period:   1 Hour   

           Period:   8 Hour   

    # Source Groups:          1 

           Group ID: ALL      

    # Receptors              35 

  

OUTPUT FILE: 

C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\DIESEL\CO-DIESEL.PCO                                        

  

USER OPTIONS: 

  Selected Averaging Period (# Hrs):      8 

  Selected Percentile(s): 98.0000 

  

  Period to Process: 

                  Year  Month  Day  Hour 

  Process From:   2018    1     1     1 

  Process To:     2018   12    31    24 

  

  Number of averaging periods in analysis:  8760 

  

  Concentrations multiplied by:                 1.0000 
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  No Background Concentrations added 

  

  Concentrations are in micrograms/m**3 

  

  

MAXIMUM RESULTS FOR: 

  SOURCE GROUP: ALL      

              Corresponding                                   Maximum 

  Percentile  Highest Value      Rec (X)         Rec (Y)   Concentration 

   98.0000           176      20140.0000      20131.0996  .97830E+00 

  

                                                                                                                                                             

Source    Recep.     Receptor       Receptor         Percentile > > >                                                        

Group     Number     X-Coord (m)    Y-Coord (m)         98.0000                                                            

ALL           1       20728.5996     20530.1992       .54312E+00                                                              

ALL           2       20766.3008     20550.4004       .57329E+00                                                              

ALL           3       20690.0996     20497.8008       .69971E+00                                                              

ALL           4       20737.4004     20497.0996       .82790E+00                                                              

ALL           5       20644.0000     20515.6992       .30337E+00                                                              

ALL           6       20622.6992     20498.5996       .32051E+00                                                             

ALL           7       20605.9004     20477.5996       .35872E+00                                                             

ALL           8       20639.0996     20430.1992       .80952E+00                                                             

ALL           9       20587.0996     20432.6992       .71372E+00                                                             

ALL          10       20557.0000     20435.0996       .36841E+00                                                             

ALL          11       20574.9004     20396.9004       .82681E+00                                                             

ALL          12       20598.5000     20405.9004       .81888E+00                                                             

ALL          13       20609.8008     20411.5000       .82022E+00                                                             
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ALL          14       20481.4004     20380.6992       .42196E+00                                                             

ALL          15       20568.4004     20390.4004       .71973E+00                                                             

ALL          16       20475.6992     20323.8008       .66404E+00                                                             

ALL          17       20450.5000     20358.6992       .44464E+00                                                             

ALL          18       20444.0000     20309.9004       .68316E+00                                                             

ALL          19       20399.3008     20324.5996       .49317E+00                                                             

ALL          20       20370.9004     20301.0000       .57819E+00                                                             

ALL          21       20377.4004     20271.6992       .73479E+00                                                             

ALL          22       20351.4004     20254.6992       .77263E+00                                                             

ALL          23       20322.9004     20266.9004       .64726E+00                                                             

ALL          24       20262.8008     20197.8008       .86671E+00                                                             

ALL          25       20224.5996     20210.0000       .58180E+00                                                             

ALL          26       20196.9004     20199.4004       .44673E+00                                                             

ALL          27       20158.6992     20166.9004       .48461E+00                                                             

ALL          28       20132.6992     20155.5000       .46391E+00                                                              

ALL          29       20140.0000     20131.0996       .97830E+00                                                              

ALL          30       20131.9004     20120.5996       .85372E+00                                                              

ALL          31       20120.5000     20118.9004       .86307E+00                                                              

ALL          32       20109.1992     20114.9004       .82892E+00                                                              

ALL          33       20086.4004     20127.0996       .41534E+00                                                              

ALL          34       20096.1992     20099.4004       .70868E+00                                                              

ALL          35       20072.5996     20098.5996       .72674E+00               

 

5. Run 5: Modeled NO2 Concentrations (1-Hr) when Buses will 
Operate  

on Diesel Fuel  
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BREEZE PERCENT  

PC VERSION 3.5.1        PERCENT  

(C) COPYRIGHT 1997-2005, TRINITY CONSULTANTS, INC. 

  

SUMMARY OF RESULTS 

------------------ 

  

PERCENT (POSTFILE) DATA FILE NAME: 

  C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\DIESEL\NO-DIESEL.PCT                                        

  

  This file contains: 

    # Averaging Periods:      1 

           Period:   1 Hour   

    # Source Groups:          1 

           Group ID: ALL      

    # Receptors              35 

  

OUTPUT FILE: 

C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\DIESEL\NO-DIESEL.PCO                                        

  

USER OPTIONS: 

  Selected Averaging Period (# Hrs):      1 

  Selected Percentile(s): 98.0000 

  

  Period to Process: 

                  Year  Month  Day  Hour 
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  Process From:   2018    1     1     1 

  Process To:     2018   12    31    24 

  

  Number of averaging periods in analysis:    14 

  

  Concentrations multiplied by:                 1.0000 

  No Background Concentrations added 

  

  Concentrations are in micrograms/m**3 

 

MAXIMUM RESULTS FOR: 

  SOURCE GROUP: ALL      

              Corresponding                                   Maximum 

  Percentile  Highest Value      Rec (X)         Rec (Y)   Concentration 

   98.0000             1      20131.9004      20120.5996  .79089E+01 

                                                                                                                                                             

Source    Recep.     Receptor       Receptor         Percentile > > >                                                        

Group     Number     X-Coord (m)    Y-Coord (m)         98.0000                                                           

ALL           1       20728.5996     20530.1992       .73658E+01                                                              

ALL           2       20766.3008     20550.4004       .74487E+01                                                              

ALL           3       20690.0996     20497.8008       .73801E+01                                                              

ALL           4       20737.4004     20497.0996       .55905E+01                                                              

ALL           5       20644.0000     20515.6992       .65639E+01                                                              

ALL           6       20622.6992     20498.5996       .65942E+01                                                             

ALL           7       20605.9004     20477.5996       .67614E+01                                                             

ALL           8       20639.0996     20430.1992       .63441E+01                                                             

ALL           9       20587.0996     20432.6992       .72667E+01                                                             
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ALL          10       20557.0000     20435.0996       .69056E+01                                                             

ALL          11       20574.9004     20396.9004       .70222E+01                                                             

ALL          12       20598.5000     20405.9004       .67603E+01                                                             

ALL          13       20609.8008     20411.5000       .65900E+01                                                             

ALL          14       20481.4004     20380.6992       .68976E+01                                                             

ALL          15       20568.4004     20390.4004       .70018E+01                                                             

ALL          16       20475.6992     20323.8008       .70406E+01                                                             

ALL          17       20450.5000     20358.6992       .68804E+01                                                             

ALL          18       20444.0000     20309.9004       .73743E+01                                                             

ALL          19       20399.3008     20324.5996       .67745E+01                                                             

ALL          20       20370.9004     20301.0000       .67812E+01                                                             

ALL          21       20377.4004     20271.6992       .75785E+01                                                             

ALL          22       20351.4004     20254.6992       .76076E+01                                                             

ALL          23       20322.9004     20266.9004       .65956E+01                                                             

ALL          24       20262.8008     20197.8008       .77809E+01                                                             

ALL          25       20224.5996     20210.0000       .61149E+01                                                             

ALL          26       20196.9004     20199.4004       .58801E+01                                                             

ALL          27       20158.6992     20166.9004       .57745E+01                                                              

ALL          28       20132.6992     20155.5000       .55966E+01                                                              

ALL          29       20140.0000     20131.0996       .78683E+01                                                              

ALL          30       20131.9004     20120.5996       .79089E+01                                                              

ALL          31       20120.5000     20118.9004       .78324E+01                                                              

ALL          32       20109.1992     20114.9004       .76301E+01                                                              

ALL          33       20086.4004     20127.0996       .53980E+01                                                              

ALL          34       20096.1992     20099.4004       .78326E+01                                                              

ALL          35       20072.5996     20098.5996       .71061E+01    
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6. Run 6: Modeled PM Concentrations (1-Hr) when Buses will Operate 
on  

CNG Fuel  
 

BREEZE PERCENT  

PC VERSION 3.5.1        PERCENT  

(C) COPYRIGHT 1997-2005, TRINITY CONSULTANTS, INC. 

  

SUMMARY OF RESULTS 

------------------ 

  

PERCENT (POSTFILE) DATA FILE NAME: 

  C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\CNG\PM10-CNG.PCT                                            

  

  This file contains: 

    # Averaging Periods:      2 

           Period:   1 Hour   

           Period:   24 Hour  

    # Source Groups:          1 

           Group ID: ALL      

    # Receptors              35 

  

OUTPUT FILE: 

C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\CNG\PM10-CNG.PCO                                            

  

USER OPTIONS: 

  Selected Averaging Period (# Hrs):      1 
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  Selected Percentile(s): 98.0000 

  

  Period to Process: 

                  Year  Month  Day  Hour 

  Process From:   2018    1     1     1 

  Process To:     2018   12    31    24 

  

  Number of averaging periods in analysis:  8760 

  

  Concentrations multiplied by:                 1.0000 

  No Background Concentrations added 

  

  Concentrations are in micrograms/m**3 

  

MAXIMUM RESULTS FOR: 

  SOURCE GROUP: ALL      

              Corresponding                                   Maximum 

  Percentile  Highest Value      Rec (X)         Rec (Y)   Concentration 

   98.0000           176      20574.9004      20396.9004  .25530E-02 

  

Source    Recep.     Receptor       Receptor         Percentile > > >                                                        

Group     Number     X-Coord (m)    Y-Coord (m)         98.0000                                                           

ALL           1       20728.5996     20530.1992       .12917E-02                                                               

ALL           2       20766.3008     20550.4004       .14563E-02                                                               

ALL           3       20690.0996     20497.8008       .16347E-02                                                               

ALL           4       20737.4004     20497.0996       .23137E-02                                                               

ALL           5       20644.0000     20515.6992       .79659E-03                                                              
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ALL           6       20622.6992     20498.5996       .85682E-03                                                               

ALL           7       20605.9004     20477.5996       .96976E-03                                                               

ALL           8       20639.0996     20430.1992       .19898E-02                                                               

ALL           9       20587.0996     20432.6992       .17814E-02                                                               

ALL          10       20557.0000     20435.0996       .11887E-02                                                             

ALL          11       20574.9004     20396.9004       .25530E-02                                                             

ALL          12       20598.5000     20405.9004       .20007E-02                                                             

ALL          13       20609.8008     20411.5000       .18570E-02                                                             

ALL          14       20481.4004     20380.6992       .12959E-02                                                             

ALL          15       20568.4004     20390.4004       .24267E-02                                                             

ALL          16       20475.6992     20323.8008       .17805E-02                                                             

ALL          17       20450.5000     20358.6992       .13529E-02                                                             

ALL          18       20444.0000     20309.9004       .21578E-02                                                             

ALL          19       20399.3008     20324.5996       .13390E-02                                                             

ALL          20       20370.9004     20301.0000       .15366E-02                                                             

ALL          21       20377.4004     20271.6992       .23515E-02                                                             

ALL          22       20351.4004     20254.6992       .23053E-02                                                             

ALL          23       20322.9004     20266.9004       .17580E-02                                                             

ALL          24       20262.8008     20197.8008       .20132E-02                                                             

ALL          25       20224.5996     20210.0000       .14079E-02                                                             

ALL          26       20196.9004     20199.4004       .12588E-02                                                             

ALL          27       20158.6992     20166.9004       .16594E-02                                                             

ALL          28       20132.6992     20155.5000       .13798E-02                                                             

ALL          29       20140.0000     20131.0996       .21939E-02                                                             

ALL          30       20131.9004     20120.5996       .18770E-02                                                             

ALL          31       20120.5000     20118.9004       .20750E-02                                                             

ALL          32       20109.1992     20114.9004       .21323E-02                                                             
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ALL          33       20086.4004     20127.0996       .12712E-02                                                             

ALL          34       20096.1992     20099.4004       .17560E-02                                                             

ALL          35       20072.5996     20098.5996       .22827E-02          

 

7. Run 7: Modeled PM Concentrations (24-Hr) when Buses will 
Operate  

on CNG Fuel  

                                                    

BREEZE PERCENT  

PC VERSION 3.5.1        PERCENT  

(C) COPYRIGHT 1997-2005, TRINITY CONSULTANTS, INC. 

  

SUMMARY OF RESULTS 

------------------ 

  

PERCENT (POSTFILE) DATA FILE NAME: 

  C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\CNG\PM10-CNG.PCT                                            

  

  This file contains: 

    # Averaging Periods:      2 

           Period:   1 Hour   

           Period:   24 Hour  

    # Source Groups:          1 

           Group ID: ALL      

    # Receptors              35 

  

OUTPUT FILE: 
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C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\CNG\PM10-CNG.PCO                                            

  

USER OPTIONS: 

  Selected Averaging Period (# Hrs):     24 

  Selected Percentile(s): 98.0000 

  

  Period to Process: 

                  Year  Month  Day  Hour 

  Process From:   2018    1     1     1 

  Process To:     2018   12    31    24 

  

  Number of averaging periods in analysis:   365 

  

  Concentrations multiplied by:                 1.0000 

  No Background Concentrations added 

  

  Concentrations are in micrograms/m**3 

  

MAXIMUM RESULTS FOR: 

  SOURCE GROUP: ALL      

              Corresponding                                   Maximum 

  Percentile  Highest Value      Rec (X)         Rec (Y)   Concentration 

   98.0000             8      20377.4004      20271.6992  .11852E-02 
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Source    Recep.     Receptor       Receptor         Percentile > > >                                                        

Group     Number     X-Coord (m)    Y-Coord (m)         98.0000                                                           

ALL           1       20728.5996     20530.1992       .66823E-03                                                               

ALL           2       20766.3008     20550.4004       .71478E-03                                                               

ALL           3       20690.0996     20497.8008       .73819E-03                                                               

ALL           4       20737.4004     20497.0996       .84790E-03                                                               

ALL           5       20644.0000     20515.6992       .41033E-03                                                               

ALL           6       20622.6992     20498.5996       .43511E-03                                                               

ALL           7       20605.9004     20477.5996       .48709E-03                                                               

ALL           8       20639.0996     20430.1992       .85525E-03                                                               

ALL           9       20587.0996     20432.6992       .82318E-03                                                               

ALL          10       20557.0000     20435.0996       .61143E-03                                                             

ALL          11       20574.9004     20396.9004       .10987E-02                                                             

ALL          12       20598.5000     20405.9004       .87818E-03                                                             

ALL          13       20609.8008     20411.5000       .83069E-03                                                             

ALL          14       20481.4004     20380.6992       .66582E-03                                                             

ALL          15       20568.4004     20390.4004       .10536E-02                                                             

ALL          16       20475.6992     20323.8008       .89363E-03                                                             

ALL          17       20450.5000     20358.6992       .68357E-03                                                             

ALL          18       20444.0000     20309.9004       .10887E-02                                                             

ALL          19       20399.3008     20324.5996       .67774E-03                                                             

ALL          20       20370.9004     20301.0000       .73633E-03                                                             

ALL          21       20377.4004     20271.6992       .11852E-02                                                             

ALL          22       20351.4004     20254.6992       .11675E-02                                                             

ALL          23       20322.9004     20266.9004       .79444E-03                                                             

ALL          24       20262.8008     20197.8008       .10255E-02                                                             

ALL          25       20224.5996     20210.0000       .67037E-03                                                              
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ALL          26       20196.9004     20199.4004       .60890E-03                                                             

ALL          27       20158.6992     20166.9004       .75675E-03                                                             

ALL          28       20132.6992     20155.5000       .63365E-03                                                             

ALL          29       20140.0000     20131.0996       .10693E-02                                                             

ALL          30       20131.9004     20120.5996       .10380E-02                                                             

ALL          31       20120.5000     20118.9004       .10967E-02                                                             

ALL          32       20109.1992     20114.9004       .11312E-02                                                             

ALL          33       20086.4004     20127.0996       .59753E-03                                                             

ALL          34       20096.1992     20099.4004       .10090E-02                                                             

ALL          35       20072.5996     20098.5996       .11805E-02            

 

8. Run 8: Modeled CO Concentrations (1-Hr) when Buses will Operate 
on  

CNG Fuel  
                                

 

BREEZE PERCENT  

PC VERSION 3.5.1        PERCENT  

(C) COPYRIGHT 1997-2005, TRINITY CONSULTANTS, INC. 

  

SUMMARY OF RESULTS 

------------------ 

  

PERCENT (POSTFILE) DATA FILE NAME: 

  C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\CNG\CO-CNG.PCT                                              

  

  This file contains: 

    # Averaging Periods:      2 
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           Period:   1 Hour   

           Period:   8 Hour   

    # Source Groups:          1 

           Group ID: ALL      

    # Receptors              35 

  

OUTPUT FILE: 

C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\CNG\CO-CNG.PCO                                              

  

USER OPTIONS: 

  Selected Averaging Period (# Hrs):      1 

  Selected Percentile(s): 98.0000 

  

  Period to Process: 

                  Year  Month  Day  Hour 

  Process From:   2018    1     1     1 

  Process To:     2018   12    31    24 

  

  Number of averaging periods in analysis:  8760 

  

  Concentrations multiplied by:                 1.0000 

  No Background Concentrations added 

  

  Concentrations are in micrograms/m**3 
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MAXIMUM RESULTS FOR: 

  SOURCE GROUP: ALL      

              Corresponding                                   Maximum 

  Percentile  Highest Value      Rec (X)         Rec (Y)   Concentration 

   98.0000           176      20574.9004      20396.9004  .27757E+02 

  

                                                                                                                                                             

Source    Recep.     Receptor       Receptor         Percentile > > >                                                        

Group     Number     X-Coord (m)    Y-Coord (m)         98.0000                                                           

ALL           1       20728.5996     20530.1992       .73637E+01                                                             

ALL           2       20766.3008     20550.4004       .70519E+01                                                             

ALL           3       20690.0996     20497.8008       .10770E+02                                                             

ALL           4       20737.4004     20497.0996       .14112E+02                                                             

ALL           5       20644.0000     20515.6992       .37131E+01                                                             

ALL           6       20622.6992     20498.5996       .38362E+01                                                             

ALL           7       20605.9004     20477.5996       .46438E+01                                                              

ALL           8       20639.0996     20430.1992       .19554E+02                                                              

ALL           9       20587.0996     20432.6992       .13079E+02                                                              

ALL          10       20557.0000     20435.0996       .53328E+01                                                              

ALL          11       20574.9004     20396.9004       .27757E+02                                                              

ALL          12       20598.5000     20405.9004       .15687E+02                                                              

ALL          13       20609.8008     20411.5000       .13580E+02                                                              

ALL          14       20481.4004     20380.6992       .60845E+01                                                              

ALL          15       20568.4004     20390.4004       .23140E+02                                                              

ALL          16       20475.6992     20323.8008       .90933E+01                                                              

ALL          17       20450.5000     20358.6992       .62264E+01                                                              

ALL          18       20444.0000     20309.9004       .10639E+02                                                              
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ALL          19       20399.3008     20324.5996       .71372E+01                                                              

ALL          20       20370.9004     20301.0000       .90411E+01                                                            

ALL          21       20377.4004     20271.6992       .13744E+02                                                            

ALL          22       20351.4004     20254.6992       .16084E+02                                                            

ALL          23       20322.9004     20266.9004       .15373E+02                                                            

ALL          24       20262.8008     20197.8008       .14031E+02                                                            

ALL          25       20224.5996     20210.0000       .10601E+02                                                            

ALL          26       20196.9004     20199.4004       .88013E+01                                                            

ALL          27       20158.6992     20166.9004       .11118E+02                                                            

ALL          28       20132.6992     20155.5000       .83465E+01                                                            

ALL          29       20140.0000     20131.0996       .18145E+02                                                            

ALL          30       20131.9004     20120.5996       .12737E+02                                                            

ALL          31       20120.5000     20118.9004       .13748E+02                                                            

ALL          32       20109.1992     20114.9004       .13475E+02                                                            

ALL          33       20086.4004     20127.0996       .85682E+01                                                            

ALL          34       20096.1992     20099.4004       .97122E+01                                                            

ALL          35       20072.5996     20098.5996       .13113E+02                   

 

 

9. Run 9: Modeled CO Concentrations (8-Hr) when Buses will Operate 
on  

CNG Fuel  
                                

BREEZE PERCENT  

PC VERSION 3.5.1        PERCENT  

(C) COPYRIGHT 1997-2005, TRINITY CONSULTANTS, INC. 

  

SUMMARY OF RESULTS 

------------------ 
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PERCENT (POSTFILE) DATA FILE NAME: 

  C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\CNG\CO-CNG.PCT                                              

  

  This file contains: 

    # Averaging Periods:      2 

           Period:   1 Hour   

           Period:   8 Hour   

    # Source Groups:          1 

           Group ID: ALL      

    # Receptors              35 

  

OUTPUT FILE: 

C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\CNG\CO-CNG.PCO                                              

  

USER OPTIONS: 

  Selected Averaging Period (# Hrs):      8 

  Selected Percentile(s): 98.0000 

  

  Period to Process: 

                  Year  Month  Day  Hour 

  Process From:   2018    1     1     1 

  Process To:     2018   12    31    24 

  

  Number of averaging periods in analysis:  8760 
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  Concentrations multiplied by:                 1.0000 

  No Background Concentrations added 

  

  Concentrations are in micrograms/m**3 

  

  

MAXIMUM RESULTS FOR: 

  SOURCE GROUP: ALL      

              Corresponding                                   Maximum 

  Percentile  Highest Value      Rec (X)         Rec (Y)   Concentration 

   98.0000           176      20574.9004      20396.9004  .18671E+02 

  

  

                                                                                                                                                             

Source    Recep.     Receptor       Receptor         Percentile > > >                                                       

Group     Number     X-Coord (m)    Y-Coord (m)         98.0000                                                           

ALL           1       20728.5996     20530.1992       .47385E+01                                                             

ALL           2       20766.3008     20550.4004       .44665E+01                                                             

ALL           3       20690.0996     20497.8008       .72398E+01                                                             

ALL           4       20737.4004     20497.0996       .88958E+01                                                             

ALL           5       20644.0000     20515.6992       .24750E+01                                                             

ALL           6       20622.6992     20498.5996       .28440E+01                                                             

ALL           7       20605.9004     20477.5996       .32189E+01                                                             

ALL           8       20639.0996     20430.1992       .13659E+02                                                             

ALL           9       20587.0996     20432.6992       .84848E+01                                                             

ALL          10       20557.0000     20435.0996       .35334E+01                                                             

ALL          11       20574.9004     20396.9004       .18671E+02                                                             



EIA for Karachi Bus Rapid Transit Project – 2.4 km BRT ‘Common’ Corridor – Municipal Park to Merewether 
Tower 

 

References 333 | P a g e  

ALL          12       20598.5000     20405.9004       .10009E+02                                                             

ALL          13       20609.8008     20411.5000       .91771E+01                                                             

ALL          14       20481.4004     20380.6992       .38645E+01                                                             

ALL          15       20568.4004     20390.4004       .17542E+02                                                             

ALL          16       20475.6992     20323.8008       .65668E+01                                                             

ALL          17       20450.5000     20358.6992       .40428E+01                                                             

ALL          18       20444.0000     20309.9004       .75189E+01                                                             

ALL          19       20399.3008     20324.5996       .45149E+01                                                             

ALL          20       20370.9004     20301.0000       .58605E+01                                                             

ALL          21       20377.4004     20271.6992       .90405E+01                                                              

ALL          22       20351.4004     20254.6992       .98863E+01                                                              

ALL          23       20322.9004     20266.9004       .96718E+01                                                              

ALL          24       20262.8008     20197.8008       .10056E+02                                                              

ALL          25       20224.5996     20210.0000       .66300E+01                                                              

ALL          26       20196.9004     20199.4004       .57215E+01                                                              

ALL          27       20158.6992     20166.9004       .76137E+01                                                              

ALL          28       20132.6992     20155.5000       .54858E+01                                                              

ALL          29       20140.0000     20131.0996       .13280E+02                                                              

ALL          30       20131.9004     20120.5996       .94410E+01                                                              

ALL          31       20120.5000     20118.9004       .10234E+02                                                              

ALL          32       20109.1992     20114.9004       .10385E+02                                                              

ALL          33       20086.4004     20127.0996       .55928E+01                                                            

ALL          34       20096.1992     20099.4004       .71393E+01                                                            

ALL          35       20072.5996     20098.5996       .10556E+02       
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10. Run 10: Modeled NO2 Concentrations (1-Hr) when Buses will  
Operate on CNG Fuel  

 

BREEZE PERCENT  

PC VERSION 3.5.1        PERCENT  

(C) COPYRIGHT 1997-2005, TRINITY CONSULTANTS, INC. 

  

SUMMARY OF RESULTS 

------------------ 

  

PERCENT (POSTFILE) DATA FILE NAME: 

  C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\CNG\NO-CNG.PCT                                              

  

  This file contains: 

    # Averaging Periods:      1 

           Period:   1 Hour   

    # Source Groups:          1 

           Group ID: ALL      

    # Receptors              35 

  

OUTPUT FILE: 

C:\DOCUMENTS AND SETTINGS\MANSHA\DESKTOP\SAAD 

MALIK\MODELING\CNG\NO-CNG.PCO                                              

  

USER OPTIONS: 

  Selected Averaging Period (# Hrs):      1 

  Selected Percentile(s): 98.0000 
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  Period to Process: 

                  Year  Month  Day  Hour 

  Process From:   2018    1     1     1 

  Process To:     2018   12    31    24 

  

  Number of averaging periods in analysis:    14 

  

  Concentrations multiplied by:                 1.0000 

  No Background Concentrations added 

  

  Concentrations are in micrograms/m**3 

  

  

MAXIMUM RESULTS FOR: 

  SOURCE GROUP: ALL      

              Corresponding                                   Maximum 

  Percentile  Highest Value      Rec (X)         Rec (Y)   Concentration 

   98.0000             1      20140.0000      20131.0996  .16744E+02 

  

                                                                                                                                                             

Source    Recep.     Receptor       Receptor         Percentile > > >                                                        

Group     Number     X-Coord (m)    Y-Coord (m)         98.0000                                                           

ALL           1       20728.5996     20530.1992       .12647E+02                                                             

ALL           2       20766.3008     20550.4004       .13040E+02                                                             

ALL           3       20690.0996     20497.8008       .12994E+02                                                             

ALL           4       20737.4004     20497.0996       .80757E+01                                                             
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ALL           5       20644.0000     20515.6992       .94316E+01                                                             

ALL           6       20622.6992     20498.5996       .95643E+01                                                             

ALL           7       20605.9004     20477.5996       .10152E+02                                                             

ALL           8       20639.0996     20430.1992       .10726E+02                                                             

ALL           9       20587.0996     20432.6992       .12581E+02                                                             

ALL          10       20557.0000     20435.0996       .10803E+02                                                             

ALL          11       20574.9004     20396.9004       .13880E+02                                                             

ALL          12       20598.5000     20405.9004       .12645E+02                                                             

ALL          13       20609.8008     20411.5000       .11805E+02                                                             

ALL          14       20481.4004     20380.6992       .11095E+02                                                             

ALL          15       20568.4004     20390.4004       .13546E+02                                                             

ALL          16       20475.6992     20323.8008       .12867E+02                                                             

ALL          17       20450.5000     20358.6992       .11214E+02                                                             

ALL          18       20444.0000     20309.9004       .14261E+02                                                             

ALL          19       20399.3008     20324.5996       .11118E+02                                                             

ALL          20       20370.9004     20301.0000       .11447E+02                                                              

ALL          21       20377.4004     20271.6992       .14829E+02                                                              

ALL          22       20351.4004     20254.6992       .14770E+02                                                              

ALL          23       20322.9004     20266.9004       .10762E+02                                                              

ALL          24       20262.8008     20197.8008       .15445E+02                                                              

ALL          25       20224.5996     20210.0000       .92610E+01                                                              

ALL          26       20196.9004     20199.4004       .81089E+01                                                              

ALL          27       20158.6992     20166.9004       .80814E+01                                                              

ALL          28       20132.6992     20155.5000       .73991E+01                                                              

ALL          29       20140.0000     20131.0996       .16744E+02                                                              

ALL          30       20131.9004     20120.5996       .16140E+02                                                              

ALL          31       20120.5000     20118.9004       .16311E+02                                                              
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ALL          32       20109.1992     20114.9004       .15501E+02                                                            

ALL          33       20086.4004     20127.0996       .62374E+01                                                            

ALL          34       20096.1992     20099.4004       .15635E+02                                                            

ALL          35       20072.5996     20098.5996       .13289E+02                                                            
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ANNEXURE R 

‘BREEZE ROADS’ Air Dispersion modeling 

software information 
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Complete Mobile Source Modeling Application18 

BREEZE ROADS is a complete air dispersion modeling suite that includes CALINE4, 
CAL3QHC, and CAL3QHCR models. These air dispersion models are used within the 
software program to predict air quality impacts of carbon monoxide (CO), nitrogen dioxide 
(NO2), particulate matter (PM), and other inert pollutant concentrations from moving and 
idling motor vehicles at or alongside roadways and roadway intersections. BREEZE ROADS 
is used in conjunction with emissions data from MOBILE or other emissions models to 
demonstrate compliance with National Ambient Air Quality Standards (NAAQS), Federal 
Conformity Rules, the UK's National Air Quality Strategy, and modeling for highway site and 
design selection. 
 

BREEZE ROADS Key Features 

• Estimate total air pollution concentrations from both moving and idling vehicles 
• Estimate queue lengths at intersections and the contribution of emissions from idling 

vehicles 
• Incorporate saturation flow rate, signal type, and arrival type data for intersection 

assessments 
• Calculate pollutant concentrations on at-grade roadways, depressed roadways, raised 

roadways, bridges, intersections, street canyon and bluffs, and parking structures 
• Includes the CALINE4, CAL3QHC and CAL3QHCR line source dispersion models and a 

traffic algorithm for estimating vehicular queue lengths at signalized intersections 

Using BREEZE ROADS, users can tailor their analyses for a wide variety of scenarios by 
picking and choosing from the many advanced features this product has to offer. BREEZE 
ROADS gives users the ability to estimate queue lengths and emissions contributions from 
idling and moving vehicles on various types of roadways. A two-tiered approach is also 
employed in CAL3QHCR that allows for emissions, traffic volume, and signalization to be 
varied by day of the week. 

Roadways 

BREEZE ROADS includes the CALINE4, CAL3QHC, and CAL3QHCR line source 
dispersion models and a traffic algorithm for estimating vehicular queue lengths at signalized 
intersections. CAL3QHC and CAL3QHCR are enhanced versions of the CALINE3 model 
that incorporates methods for estimating queue lengths and the contribution of emissions 
from idling vehicles. BREEZE ROADS will estimate the total air pollution concentrations from 
both moving and idling vehicles. 

Roadway Types 

BREEZE ROADS has the ability to calculate pollutant concentrations on at-grade roadways, 
depressed roadways, fill (raised roof) roadways, bridges, intersection or queuing links, street 
canyons, bluffs, and parking lots. A two-tiered approach using the CAL3QHCR module 
allows for a variation of emissions, traffic volume, and signalization data depending on the 
day of the week. 

                                                           
18 https://www.breeze-software.com/Software/ROADS/Features/ 
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Key Features 

• Estimate total air pollution concentrations from both moving and idling vehicles 
• Estimate queue lengths at intersections and the contribution of emissions from idling 

vehicles 
• Incorporate saturation flow rate, signal type, and arrival type data for intersection 

assessments 
• Calculate pollutant concentrations on at-grade roadways, depressed roadways, raised 

roadways, bridges, intersections, street canyon and bluffs, and parking structures 
• Includes the CALINE4, CAL3QHC and CAL3QHCR line source dispersion models and a 

traffic algorithm for estimating vehicular queue lengths at signalized intersections 

Basic Features 

• Calculate concentrations from historical hourly or user-specified meteorological data 
• Specify traffic and signalization data with up to seven different patterns 
• Distinguish between an urban or rural location 
• Import AutoCAD.DXF files, aerial photos, or other basemaps (.BMP files) 
• Create report-quality 2D, top-down, and 3D graphics 
• Create concentration contours using the enhanced output 

CALINE4 Model 

• Calculates NO2 concentrations using the Discrete Parcel Method 
• Users may enter up to 15,000 sources and discrete receptors 

CAL3QHC Model 

• Predicts air pollutant concentrations near highways and arterial streets due to emissions 
from motor vehicles operating under free-flow conditions and idling vehicles 

• Incorporates methods for estimating traffic queue lengths at roadway intersections 
• Users may enter up to 120 sources and up to 200 discrete receptors 

CAL3QHCR Model 

• An enhanced version of CAL3QHC 
• Ability to process up to a year of hourly meteorological, vehicular emissions, and traffic 

volume and signalization data in one model run 
• Calculates 1-hour and running 8-hour averages of CO, or 24-hour and annual block 

averages of PM 
• Users may enter up to 200 sources and up to 1,000 discrete receptors 
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ANNEXURE S 

‘Sound Plan’ noise modeling software information 
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SoundPLAN® 19was one of the very first noise modeling softwares on the market, debuting 
in 1986. Due to its ever increasing popularity on the world market, an international office was 
opened in 1999. The core of our business was and is the prediction of noise in the 
environment. Noise emitted by various sources propagates and disperses over a given 
terrain in accordance to the laws of physics. Worldwide, many governments and engineering 
associations felt the need to algorithmize the principles of acoustics so that different 
engineers assessing the same scenario would get reasonably close answers. 
 
When the first standards were introduced, computers were not available for everyday noise 
calculations, so the equations were simplified for hand calculations. Some of these 
standards, designed 30 years ago, are still in use today. Over time, generations of 
researchers have measured noise and developed different interpretations of cause and 
effect, so the equations are becoming more complex to better represent the complex nature 
of sound propagation in the environment. The calculations have become so complicated and 
time consuming that the use of computers is paramount. Hand calculations and rough 
estimates with spreadsheets are a thing of the past. Our website tries to show the ever more 
complex world of physics and how our software solves complex problems automatically to 
free the consulting engineer’s mind so he can solve the creative part of noise planning. 
Trusting routine tasks to the software allows you to concentrate on your plan and how to 
present your findings to municipalities, environmental administrations and private and 
government bodies from research to planning. Learn about 

• SoundPLAN´s principles -what is important for noise planning software- 

• SoundPLAN -full version versus SoundPLAN essential 

• The modules that are part of the software suite SoundPLAN 

• The packages that are available 

• Network licenses / multiple licenses / 

• The SoundPLAN services 
 

 

 

 

 

 

 

 

 

 

                                                           
19 https://www.soundplan.eu/english/soundplan-acoustics/soundplan-modules/road-railway-distributed-

computing/ 
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Modular by design 

Noise control consulting projects are very diverse in scope. Different jobs require different tools. 

To accommodate this, SoundPLAN has a modular design where you -the user -  purchase only 

what you actually need. If a new project requires a tool you need, you can order it via e-mail. 

SoundPLAN International LLC will generate the new license file with the new tool and send it to 

you attached to an e-mail. Over 95% of the orders ship the same day they are placed. 

If you want to read about individual modules, please see the list of modules on the right side of 

the menu area. 

 

Following is a list of acoustic modules for an overview: 

• The base module: SoundPLAN Manager, Geographical Database, tabular 

Documentation, Spreadsheet, basic Graphics, DXF and ASCII Interface 

• The noise modules: Road Noise, Railway Noise, Industry Noise, Indoor Factory Noise, 

Aircraft Noise 

• The Graphics: Grid Noise Map, Grid Cross-sectional Noise Map, Façade Noise Map, 

Cartography, 3D-Graphics, 3D-Graphics Animation 

• The tools: Wall Design, Expert System for Industry Noise, Windows Dimensioning, 

Distributed Computing, Noise Mapping Toolbox, Building Acoustics Outside, Noise 

Allotment, ArcView Interface, TNM Interface. 

 

Road and Railway Simulations 

The road and railway modules consist of 2 main parts; the emission calculation and the 

propagation calculation. 

The emission calculation is always performed inside the Geo-Database where the vehicle numbers 

for various vehicle categories, the speed of the vehicles, and the road/rail surfaces are fed into a 

calculation that results in the emission level. The emission level can be the sound power or a 

sound pressure level in a given reference distance from the road/rail. Emissions are calculated for 

every section of the road/rail. Where conditions change in traffic speed, volume or surface type, a 

new emission value is computed. 

The propagation calculation is executed inside the Calculation Core. Calculations can be performed 

for single receivers or various types of noise maps (Grid Noise Map, Façade Noise Map, 

Triangulated Noise Map, Horizontal Noise Map). The results from the calculations can be 

documented in the Documentation, Spreadsheet and in the Graphics. See these topics for details. 
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Road noise calculations in the city with the indication from where the noise was received. Red rays 

indicate reflected noise. Click on the diagram to start a movie sequence 
 

Leq, Lmax, Lden... 

 
User customizable noise assessment, here for Lden 

https://www.soundplan.eu/fileadmin/user_upload/images/soundplan_laerm/soundplan/modules/soundplan_noise_calculations.jpg
https://www.soundplan.eu/fileadmin/user_upload/images/soundplan_laerm/soundplan/modules/soundpland_assessment_library.jpg


EIA for Karachi Bus Rapid Transit Project – 2.4 km BRT ‘Common’ Corridor – Municipal Park to Merewether 
Tower 
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The results from the road noise calculations can be adjusted to your needs. In the Noise 

Assessment, the user defines how the noise levels will be presented; as the sound pressure level 

during a certain time period or as a post processed value, as Leq or as Lmax, without adjustments 

as the Lday / Lnight or with adjustments to form the Lden where the 24 hour time average is 

taken with the evening period increased by 5 dB and the night period increased by 10 dB. The 

Assessment Library that defines a number of standard cases can be user amended to reflect the 

noise descriptor used in your area. 

 

Leq, Lmax, Lden... 

 
Harness available computers in a network by dragging the symbolic name to the "include" window 

and dropping them there. 

 

Speed up the calculations with Distributed Computing 

When mapping road and railway noise where very many sources are evaluated over very large 

areas, the number of source/receiver combinations that needs to be evaluated can be so high that 

a single personal computer sometimes would run for weeks. To decrease the calculation time, use 

all the computer resources available in your office. One SoundPLAN module, Distributed 

Computing, allows you to harness as many PCs as you wish. When you do calculations, no special 

preparation of the model or data is required. After the Distributed Computing (DC) system is 

installed, locate other office computers that are SoundPLAN DC enabled and sitting idle, and with a 

click of the mouse, run distributed computations on all of the selected PCs with minimal overhead. 

There is no script to write, no directories to establish and no work involved assembling the results 

into a consistent result file. 
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