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DISCLAIMER  

ECS (Environmental Consultant) has prepared this report in 
accordance with the information provided by United Waste 
Management (UWM) for their sole and specific use.  

The Consultant accept no responsibility for the consequences 
of this document being referred to or relied upon by any other 
party, or being used for any other purpose, or containing any 
error or omission which is due to an error or omission in data 
supplied to ECS by the UWM.   

Any person who use any information contained 
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EXECUTIVE SUMMARY 

The present Environmental Impact Assessment (EIA) study has been prepared by 

Environmental Consultancy Services (ECS) in compliance with Sindh Environmental 

Protection Act, 2014 for the proposed Waste Management Facility (WMF) of M/S United 

Waste Management (UWM). During preparation of this EIA report comprehensive 

literature review was done which was supplemented by field visits at project site and its 

surrounding areas. Literature review for this study revealed that the rapid urbanization 

in Karachi resulted in a number of environmental issues. One of the important issue 

which needs proper attention of the authorities is increasing volumes of solid waste. The 

municipal body of Karachi struggles to manage solid waste in an environmentally sound 

manner. During the year 2020, the City District Government of Karachi which is now 

defunct carried out a study which revealed that the continuous city expansion by 

development of new industrial units, high-rise buildings, housing schemes and 

institutions have over the years contributed to waste generation.  

In recent years the amount of waste generated within the city has substantially increased 

up to approximately 14,000 to 16,000 tons per day. It is also estimated that by the end 

of year 2020, solid waste generation may reach up to 18,000 to 20,000 tons per day. The 

current solid waste management practices of the city are poor and needs adequate 

attention of the authorities and private sector investors to provide cost effective waste 

management solution for the city on immediate basis1. Further during the visit at existing 

Incineration facility operated under the management of Karachi Municipal Corporation 

(KMC) it was observed that the city lacks equipped government owned incineration 

facilities for effective treatment of hazardous industrial as well as bio medical waste. 

During the discussion with KMC’s representative at Incineration facility, it was 

highlighted that KMC operates two (02) incineration units having the cumulative waste 

treatment capacity of around 2000 Kilograms (kg)/hour. Out of (02) installed incinerators 

one is functional which has also outlived its life as it was installed back in 1997. 

Furthermore, it has also been observed that in Karachi there are only two (02) 

commercial incineration facilities owned by private sector investors for treatment of 

hazardous, industrial and bio medical waste. On the basis of the above stated facts it is 

easy to understand that there is a dire need to establish more commercial incineration 

units in Karachi to effectively deal the subject matter in an environmentally sound 

manner. The leakages in waste management system of the city such as; burning, burial, 

selling, recycling, reusing and open dumping of hazardous industrial and bio medical 

waste will continue if such projects are not development to cater city’s need of solid 

                                                      
1 https://www.c40.org/case_studies/karachi-swm-study 

https://www.c40.org/case_studies/karachi-swm-study
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(hazardous and nonhazardous) waste management. Therefore, in this regard M/S United 

Waste Management (UWM) aims to establish a robust waste management and 

treatment facility which will include three (03) incineration plants. The incineration 

plants will essentially include; air pollution control system, the combustion chamber, 

control panel, feeding system, auto hydraulic ramp, ash removal system, induced 

auxiliary fan and temperature control system etc. The cumulative waste treatment 

capacity of the plants is expected to be around 1500 kilograms per hour (kg/hr). The 

development will take place within the land area of about one (01) acre which has been 

acquired by the project owner. Office area, green belt, storage yard, access road (drive 

way), generator room, firefighting tank, recirculation tank, septic tank and soakage pit 

will be an integral part of the project within the allocated land for this development.   

The proposed project will be located in Manghopir near Northern By-Pass, Karachi. 

Location of the proposed project is shown below;  

 

Additionally it is important to note that the proposed project is likely to enhance waste 

management and treatment capacity of the city by treatment of hazardous, 

nonhazardous industrial and bio medical waste in an environmentally sound manner.  

The present EIA includes environmental and social (E&S) baseline of the proposed 

project area, the anticipated E&S impacts associated with construction and operational 

phase, the mitigation measures to safeguard against the impacts envisaged and E&S 

monitoring requirements of the project. The baseline was developed by environmental 
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and social experts engaged by ECS for the present EIA study comprehensive literature 

review, field investigations, E&S monitoring and key informant interviews (KIIs) during 

the baseline investigation revealed that no prominent site of cultural significance is 

observed in the immediate vicinity of the proposed project area, the educational 

facilities are also limited in number. The healthcare facilities in the proposed project 

surrounding area includes few small clinics located near Khyber Chowk and only 

prominent health care facility accessible to local communities is “Qatar Hospital” about 

5 to 6 km away from the proposed project area. In addition to this biodiversity of the 

project area is insignificant in nature and type as the proposed project area does not fall 

in any of the protected category (National Park, Game reserve or Wildlife sanctuary etc.), 

nor the species reported in the project area are not reported as threatened, vulnerable, 

critically endangered or near to extinction according to IUCN red list or protected under 

CITES and or SIND WILDLIFE ORDINANCE etc. Detailed Air Dispersion Modeling (ADM) 

study was also done for analysis of gaseous emissions dispersion route and the 

concentrations. ADM revealed that the emissions from the proposed project will remain 

within the prescribed Sindh Environmental Quality Standards (SEQS) limits.  

Stakeholder consultation meetings were also done during the scoping exercise with the 

local communities, relevant government departments, academia and independent 

engineering and healthcare professionals in order to identify and address most relevant 

E&S impacts through robust and project specific Environmental Management and 

Monitoring Plan (EMMP). The EMMP developed for the proposed is project specific and 

covers both the impacts associated with construction and operations of the proposed 

project. The mitigation safeguards are integral part of plan to minimize adverse impacts 

based on the point discussed above it is concluded that the proposed project will not 

have any significant long term adverse impacts onto the existing environment, if the 

management of the proposed project ensures strict implementation of the EMMP.  
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Chapter 1:  Introduction 

1.1 Background Information 

Project Title:  Environmental Impact Assessment Study of Waste 

Management Facility (WMF) 

Project Location:  Manghopir Near Northern By-Pass, Karachi 

Study Type: Environmental Impact Assessment Study  

Proponent: United Waste Management 

Environmental Consultants:  Environmental Consultancy & Services  

 

The present Environmental Impact Assessment (EIA) study has been prepared by 

Environmental Consultancy Services (ECS) in compliance with Sindh Environmental 

Protection Act, 2014 for the proposed Waste Management Facility (WMF) of M/S 

United Waste Management (UWM). During preparation of the subject EIA report 

comprehensive literature review and field surveys revealed that the rapid urbanization 

in Karachi resulted in a number of environmental issues in addition to this 

industrialization within the city have further intensified the environmental health risks 

associated with environmental pollution. The total amount of waste that is generated 

by the industries, commercial and health-care facilities is about 80 to 85%  general, 

non-hazardous and the remaining 15% to 20 % is considered as hazardous in its nature 

and type that may be infectious, toxic or radioactive2.  One of the most important and 

prevailing issues in Karachi is increasing volumes of solid waste which is mainly due to 

lack of financial and technical resources available for the city in general. The municipal 

body of Karachi struggles to manage solid waste in an environmentally sound manner 

and the amount of solid wastes is expected to substantially increase with rapid growth 

of population and economic activities within the city.  

In recent years the amount of waste generated within the city has substantially 

increased up to approximately 14,000 to 16,000 tons per day. It is also estimated that 

by the end of year 2020, solid waste generation may reach up to 18,000 to 20,000 tons 

per day. The current solid waste management practices of the city are poor and needs 

adequate attention of the authorities. The private sector investors can play their role 

in mitigation the problem by providing cost effective waste management solution for 

the city which is required on immediate basis3.  

                                                      
2 https://geistscience.com/papers/view/JESS1604205 

 
3 https://www.c40.org/case_studies/karachi-swm-study 

https://geistscience.com/papers/view/JESS1604205
https://www.c40.org/case_studies/karachi-swm-study
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The quality of civic life is closely related and affected by sanitary conditions in the 

residential neighborhoods and other areas, where efficient collection of garbage is the 

key to clean and healthy environment4.  Poor planning, inappropriate technology and 

poor management are obviously the main areas of concern needing serious efforts on 

the part of the local government and other agencies towards efficient management 

and modern technological development of this sector. To cater city’s need of industrial 

hazardous and (hazardous and nonhazardous) waste management M/S United Waste 

Management (UWM) aims to establish a robust waste management and treatment 

facility which will include three (03) incineration plants. The development will take 

place within the land area of about one (01) acre which has been acquired by the 

project owner. Detailed description of the proposed project has been discussed in 

Chapter-03 of this report.  

1.2 Project Proponent  

The management of UWM is among the pioneers of environmental and waste 

management services in Pakistan, with a vast experience in handling and disposal of 

hazardous and non-hazardous waste. The objective of UWM is to operate on the 

principle of 3R i.e. to reduce, reuse and recycle for environmental sustainability. 

Business integrity, safety their employees and surroundings, legal compliance, 

customer’s satisfaction is prime focus of UWM. UWM have a team of experienced 

professionals with proven track record of delivering a number of waste management 

projects across the country for both public and private sector organizations.  UWM 

being responsible custodian of environment, health and safety of their workers and 

community have also developed a dedicated HSE Policy and an Emergency 

Preparedness and Response Plan which is implemented and applicable at all tiers of 

the organization, HSE Policy and Emergency Preparedness/Response Plan has been 

attached as Annexure-I.  

1.3 Purpose of Environmental Impact Assessment (EIA)  

This Environmental Impact Assessment (EIA) Report has been prepared in compliance 

with the Sindh Environmental Protection Act (SEPA), 2014 and SEPA Review of EIA/IEE 

Regulations, 2014 for decision on environmental approval of the proposed project. As 

per SEPA Review of EIA/IEE Regulations, 2014 the proposed project falls in the 

Category H of Schedule-II “Waste Disposal and Treatment” which means the 

proposed project requires full-fledged EIA to be conducted at planning stage for 

complying with SEPA Act, 2014.  

                                                      
4 https://www.thenews.com.pk/print/521379-karachi-where-garbage-is -up 

 

https://www.thenews.com.pk/print/521379-karachi-where-garbage-is-piling-up
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1.4 Specific Objectives of EIA  

The specific objectives of this EIA are to: 

- Assess the existing environmental and socio-economic conditions at and around 
the project site, particularly identify any environmental and social sensitivity areas. 

- Identify the likely impacts of the proposed project on the natural and socio-
economic environment, predict and evaluate these quantitatively wherever 
possible and determine their significance in the light of technical and regulatory 
concerns, and as well as those related to public perceptions. 

- Propose appropriate mitigation and monitoring measures that can be incorporated 
into the design of the proposed activities to minimize any damaging effects or 
lasting negative consequences identified by the assessment. 

- Prepare an EIA report for submission to the Sindh Environmental Protection Agency 
(SEPA).  

1.5 EIA Methodology   

The environmental assessment has been conducted with the following basic targets: 

- Identification of the regulatory requirements that apply to the project activities in 
the proposed area, in the context of environmental protection, health and safety. 

- Assessment of the proposed project activities in terms of their likely impacts on the 
environment during the construction and operation phases of the project in order 
to identify issues of environmental concerns.  

- Recommendation of appropriate mitigation measures that can be incorporated 
into the design of the project to minimize the environmental impacts those 
identified. 

For achieving these targets amicably M/S United Waste Management (UWM) 

commissioned the services of environmental consultants namely; Environmental 

Consultancy & Services (ECS) for conducting this EIA study of the proposed project.  

To further perform the tasks related to the subject EIA study, ECS engaged following 

experts as shown in the Table 1: 
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Table 1: Detail of EIA Experts/Consultants 

Sr. # Name Position in EIA Assessment Team 

1.  Mr. Shahid Ali Lutfi Team Leader / Sr. Environment Engineer 

2.  Mr. Arshad Hussain Deputy Team Leader 

3.  Mr. Nouman Sheikh Project Manager 

4.  Mr. Jibran Khalid Sr. Environment Specialist/ EIA Advisor 

5.  Mr. Shahzad Rizvi Sr. Sociologist 

6.  Mr. Rafi ul Haque Ecologist/Horticulture Specialist 

7.  Dr. M Mansha Air Quality and Dispersion Modeling Expert 

8.  Mr. Sadam Hussain Sr. Environment Engineer – Technical Writer 

9.  Ms. Rani Habib Environment Engineer 

10.  Ms. Mariam Intesama Environmentalist 

11.  Mr. Shahabuddin Arfi Civil /Environment Engineer 

12.  Mr. Imran Khan Environment/Water Resource Engineer 

13.  Mr. Ahmed Farooq Environmentalist 

14.  Mr. Khurram Ahmed Civil Engineer 

1.6 EIA Study Stages 

Stage-I  

Project Data Acquisition  

- Initial meeting between environmental 
consultant and project holder (UWM) 
for basic project acquisition.  

Stage-II 

Desk Study/Literature Review  

- Review of regulatory requirements 
based on preliminary assessment of 
project activities and the project area.  

- Review of secondary literature review 
to collect environmental data about the 
project area. 

Stage-III 

Scoping and Stakeholder 

Consultation Meetings  

- Disclose basic non-technical summary 
of the proposed project to the primary 
and secondary stakeholder through 
formal and informal discussions during 
scoping and consultation meetings to 
identify environmental and social 
parameters those are likely to undergo 
significant change due to the proposed 
project and document suggestions, 
concerns and recommendations of 
stakeholders consulted.  
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Stage-IV 

Baseline Investigations and Surveys  

- Site visits for the Baseline Investigations 
including Physical, Ecological and Social 
Environmental conditions of the project 
area.  

Stage-V  

Environmental and Social Impact 

Analysis and Mitigation  

- Evaluation of the environmental 
parameters those are likely to undergo 
significant change due to the proposed 
project. 

- Development of Environmental 
Management and Monitoring Plan to 
mitigate the adverse impacts of the 
proposed project. 

Stage-VII  

Documentation of EIA report  

- Documentation and submission of EIA 
report to SEPA for preliminary scrutiny  

1.7 EIA Report Structure  

This EIA report has been organized in following chapters;  

Chapter 1: Introduction 

Highlights background information, basic overview of the proposed project, 

introduction of the project proponent, purpose and methodology of the subject EIA.   

Chapter 2: Legislative and Policy Framework 

Gives an overview of policies, legislations and guidelines relevant to the proposed 

project. 

Chapter 3: Project Description  

Highlights detailed description of the proposed project such as; construction, 

operations and decommissioning process, utility requirements/source and completion 

timeframe etc.   

Chapter 4: Environmental and Social Baseline  

Describes the existing environment in the proposed project area. It carries details of 

area’s infrastructures, physical, ecological and socio-economic conditions of the area. 

Chapter 5: Stakeholder Consultations  

Describes the details about all stakeholders, the overall consultation process and their 

concerns and recommendations about the project. 

Chapter 6: Analysis of Alternatives  
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This section of the EIA document presents an outline for project alternatives to select 

the best option among all the possible project options which includes project sitting 

and technologies.  

Chapter 7: Environmental Impacts Analysis and Mitigations  

Describes the anticipated environmental and social impacts of the project and their 

consequent screening in accordance with the general guidelines. The screening further 

identifies the residual impacts resulting as a consequence of the adoption of mitigation 

measures. 

Chapter 8: Environmental Management and Monitoring Plan  

Details the environmental management and monitoring plan to be implemented by 

the proponent for effective mitigation of adverse impacts and improved 

environmental performance.  

Conclusion:  
Summarizes the report and presents conclusion. 
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Chapter 2:  Legislative and Policy Framework   

2.1 Background Information  

The first cover to the environmental safeguards within the country was under the 

Pakistan Environmental Protection Ordinance (EPO), 1983. It was the first commitment 

at the state level to ensure environmental conservation and safeguards in 

developmental pursuits. EPO focused primarily on industrial operations and 

unspecified other environmental aspects. The perceived technical lacunas were 

resolved when Pakistan Environmental Protection Act (PEPA), 1997 was enacted which 

was ambitious to incorporate preventive and curative measure for the promotion of 

sustainable development in the country (GoP, 1997). 

Before the 18th Amendment in the constitution of Pakistan, Environmental Protection 

Act empowered Pakistan Environmental Protection Agency to implement all the 

relevant environmental legislation across all the provinces of Pakistan. However, after 

the 18th amendment the environmental portfolio devolved to provincial governments. 

Consequently, the Sindh Environmental Protection Agencies was empowered to 

formulate environmental legislation, rules, regulations and standards and their 

enforcement/implement in the whole Sindh provinces as a formulating, regulatory and 

monitoring agencies. However, it is important to note that, the enactment of 

comprehensive legislation on the environment, covering multiple areas of concern, is 

a relatively an ongoing and continuous phenomenon in a developing country like 

Pakistan.  

2.2 Overview of National and Provincial Environmental Policies and 

Guidelines  

A basic policy and legislative framework for the protection of the environment and 

overall biodiversity in the country is in place. Detailed rules, regulations and guidelines 

required for the implementation of the policies and enforcement of legislation are still 

in various stages of formulation and discussion. Environmental Policies and Guidelines 

relevant to the proposed project were also reviewed for this EIA study brief history of 

the national policies and guidelines is given below;  

2.2.1. National Conservation Strategy (NCS)  

The National Conservation Strategy (NCS) is the primary Policy document of the 

Government of Pakistan on national environmental issues. The Policy was approved by 



 

JULY, 2020 8 

 

the Federal Cabinet in March 1992. The Strategy also attained recognition by 

international donor agencies, principally the World Bank. The NCS identifies 14 core 

areas including conservation of biodiversity, pollution prevention and abatement, soil 

and water conservation and preservation of cultural heritage and recommends 

immediate attention to these core areas in order to preserve the country’s 

environment. A midterm review of the achievements of the NCS in 2000 concluded 

that achievements under the NCS have been primarily awareness raising and 

institutional building rather than actual improvement to environment and natural 

resources and that the NCS was not designed and is not adequately focused as a 

national sustainable development strategy5. The need therefore arose for a more 

focused National Environmental Action Plan (NEAP) required to bring about actual 

improvements in the state of the national environment with greater emphasis on 

poverty reduction and economic development in addition to environmental 

sustainability.   

The NEAP was approved by the Pakistan Environmental Protection Council under the 

chairmanship of the President/Chief Executive of Pakistan in February 2001. NEAP now 

constitutes the national environmental agenda and its core objective is to initiate 

actions that safeguard public health, promote sustainable livelihoods, and enhance the 

quality of life of the people of Pakistan. A National Environmental Policy has been 

approved by the Federal Cabinet in its meeting held during June 20056. This policy has 

already been endorsed by the Pakistan Environmental Protection Council during 2004. 

The new policy has total 171 guidelines on sectoral and cross-sectoral issues. The 

objectives of new policy include assurance of sustainable development and safeguard 

of the natural wealth of country.  

The following are the approved Sectoral Guidelines: 

- Water Supply and Management; 

- Air Quality and Noise; 

- Waste Management; 

- Forestry; 

- Biodiversity and Protected Areas; 

- Climate Change and Ozone Depletion; 

- Energy Efficiency and Renewable; 

- Agriculture and Livestock; 

- Multilateral Environmental Agreements; 

                                                      
5Arthur J. Hanson et al, Pakistan’s National Conservation Strategy Renewing Commitment to Action, Report of the Mid-Term 
Review, 2000 
6National Environmental Policy, GoP, 2005 
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2.2.2. National Environmental Policy, 2005  

The national environmental policy aims to protect, conserve and restore Pakistan’s 

environment in order to improve the quality of life of the citizens through sustainable 

development. The objectives of the policy are 

- Conservation, restoration and efficient management of environmental resources; 

- Integration of environmental considerations in policy making and planning process; 

- Capacity building of government agencies and other stockholders at all level for 

better environmental management; 

- Meeting international obligations effectively in line with the national aspirations; 

- Creation of a demand for environment through mass awareness and community 

mobilization7; 

2.2.3. National Climate Change Policy, 2011  

To ensure that climate change is mainstreamed in the economically and socially 

vulnerable sectors of the economy and to steer Pakistan towards climate resilient 

development.  

The main objectives of Pakistan’s Climate Change Policy include 

- To pursue sustained economic growth by appropriately addressing the challenges 

of climate change; 

- To integrate climate change policy with other inter-related national policies; 

- To focus on pro-poor gender sensitive adaptation while also promoting mitigation 

to the extent possible in a cost-effective manner; 

- To ensure water security, food security and energy security of the country in the 

face of the challenges posed by climate change; 

- To minimize the risks arising from the expected increase in frequency and intensity 

of extreme weather events such as floods, droughts and tropical storms; 

- To strengthen inter-ministerial decision making and coordination mechanisms on 

climate change; 

- To facilitate effective use of the opportunities, particularly financial, available both 

nationally and internationally; 

- To foster the development of appropriate economic incentives to encourage public 

and private sector investment in adaptation measures; 

- To enhance the awareness, skill and institutional capacity of relevant stakeholders; 

- To promote conservation of natural resources and long term sustainability8 

                                                      
7National Environmental Policy, 2005. 
8National Climate Change Policy, 2011. 
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2.2.4. Sindh Drinking Water Policy, 2017   

The Public Health Engineer and Rural Health Development Department, Government 

of Sindh with the approval of Chief Minister Sindh issued Drinking Water Policy in 2017. 

The main principles of Sindh Drinking Water Policy have been adopted from National 

Water Policy, 2009. The goal of Sindh Drinking Water Policy, 2017 is to improve the 

quality of life of people of Sindh by reducing morbidity and mortality caused by water 

borne diseases through provision of safely managed and potable drinking water to the 

entire population that is located in premises available when needed and free from 

contamination, affordable and sufficient quantity and in a way that is equitable and 

sustainable.   

2.3 Main Environmental Framework Applicable on Proposed Project  

"Institutional Framework" refers to a law or other formal provision that assign primary 

responsibility as well as the authority to an agency for dealing with regulatory affairs 

related to the subject. In this case it is important to note that post 18th Amendment to 

the Constitution of Pakistan, the provincial Environmental Protection Agencies are fully 

empowered to initiate, modify and enforce environmental legislation in their 

respective provinces. In the province of Sindh, the Sindh Environmental Protection 

Agency (SEPA) is the prime regulatory and monitoring agency. SEPA is headed by a 

Director General (DG) and is responsible for enforcement of environmental legislation 

within the province of Sindh. DG, SEPA is also responsible for the guidance of other 

provincial departments/institutes on environmental matters and related issues.  

EPA Sindh is attached with Environment, Climate Change & Coastal Development 

Department (ECC&CDD), Government of Sindh. The ECC&CDD, headed by a Secretary, 

is the administrative body and responsible for coordination with other line 

departments and agencies of the province. It also performs coordination and 

communication with other provinces and federal government agencies. As discussed 

earlier in this EIA document this EIA has been conducted and prepared in compliance 

with the Sindh Environmental Protection Act, 2104 details of the Act along with the 

applicable environmental rules, regulations and standards under Sindh Environmental 

Protection Act, 2014 are given in the section below; 

2.3.1. Sindh Environmental Protection Act, 2014  

The Sindh Environmental Protection Act was notified by the Provincial Assembly of 

Sindh via notification #PAS/Legis-B-06/2014 dated March 20, 2014. The Act extends to 

whole of the province of Sindh and is to provide for the protection, conservation, 

rehabilitation and improvement of the environment, for the prevention and control of 
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pollution, and promotion of sustainable development. The two primary deliberations 

of the Act are the conduct of projects only after approval of environmental assessments 

from the SEPA and adherence with Sindh Environmental Quality Standards (SEQS). The 

Act, under Section 17, empowers the EPA Sindh to require from the proponent an 

environmental impact assessment or initial environmental examination document 

from the proponent of any project prior to commencement of any construction or 

operations activity. Refer to Annexure II to review SEPA Act, 2014.  

2.3.2. Rules, Regulation and Standards under SEP-Act, 2014 

2.3.2.1. SEPA Review of EIA/IEE Regulations, 2014 

This regulation describes the procedure for conducting environmental assessments 

and their approvals process. Categories for projects requiring IEE, EIA or Environmental 

Checklists is mentioned in the regulation. The environmental assessment includes 

preparation of an Environmental Management Plan (EMP). 

SEPA Review of IEE/EIA Regulations 2014 is attached as Annexure III for ready 

reference and further guidance.  

As per the 2014 Regulations, Proponent will submit an EIA report for their project 

activities to SEPA and seek approval on the same from the agency. Ten hard copies and 

2 soft copies of the EIA report will be submitted to SEPA. It will then grant its decision 

on the EIA as per the rules and procedures set out in the 2014 Regulations. The 

following rules will apply: 

- A fee is payable to SEPA for review of the EIA; 

- The EIA submission is to be accompanied by an application in the format prescribed 

in Schedule V of the 2014 Regulations; 

- SEPA is bound to conduct a preliminary scrutiny and reply within fifteen days of the 

submission of the report a) confirming completeness, or b) asking for additional 

information, if needed; 

- The SEPA will publish a public notice in any English or Urdu national newspaper and 

in a local newspaper of general circulation in the area affected by the project. The 

public notice will mention the following: 

- The type of project; 

- The location of the project; 

- The name and address of the proponent; 

- The places at which the EIA can be accessed; 

- The date, time and place for public hearing of any comments on the project or 

its EIA; 
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- The date set for public hearing will not be earlier than fifteen (15) days from 

the date of publication of the public notice 

- In the review process SEPA shall consult a Committee of Experts constituted by 

the DG, and concerned Advisory Committee constituted by the Agency; 

- On completion of the review process, the decision of SEPA will be 

communicated to the proponent in the form prescribed in Schedule V; 

- Where an EIA is approved, SEPA can impose additional controls as part of the 

conditions of approval; 

- SEPA is required to make every effort to complete the EIA review process within 

four months; 

- The approval will remain valid for the project duration mentioned in the EIA but on 

the condition that the project commences within a period of three years from the 

date of approval. If the project is initiated after three years from approval date, the 

proponent will have to apply for an extension in the validity period. The SEPA on 

receiving such request grant extension (not exceeding 3 years at a time) or require 

the proponent to submit a fresh EIA if in the opinion of SEPA changes in baseline 

conditions or the project so warrant; 

- After receiving approval from SEPA the proponent will acknowledge acceptance of 

the conditions of approval by executing an undertaking in the form prescribed in 

Schedule VI of the 2014 Regulations; 

- The 2014 Regulations also require proponents to obtain from SEPA, after 

completion of the project, a confirmation that the requirements of the EIA and the 

conditions of approval have been duly complied with; 

- The SEPA in granting the confirmation of compliance may impose any additional 

control regarding the environmental management of the project or the operation, 

as it deems necessary; 

2.3.2.2. The Sindh Environmental Quality Standards (Self-Monitoring and 

Reporting by Industry) Rules, 2014 

These rules are called the Sindh Environmental Quality Standards (Self-Monitoring and 

Reporting by Industry) Rules, 2014, which is entirely based on the honor system, 

emerged from a dialogue between the government and industrial representatives. 

These reports are submitted by an industrial unit to agency in respect of priority 

parameters. Priority parameters are parameters of Sindh environmental quality 

standards which are selected for the purpose of submission of Environmental 

Monitoring Reports to the Agency by an industrial unit. Industrial unit is responsible 

for the correct and timely submission report to the agency. On the basis of the 

pollution level of an industrial unit, the Director General shall classify the unit into 

category “A”, “B” or “C” for liquid effluents, and category “A” or “B” for gaseous 

emissions. 



 

JULY, 2020 13 

 

Category “A” Industrial unit 

An industrial unit in category “A” shall submit environmental monitoring reports on 

monthly basis. An industrial unit in category “A” shall maintain a record of the times 

during which start-up and upset conditions occur, and shall mention the total time 

elapsed in such conditions in its monthly environmental monitoring report. 

Category “B” Industrial unit 

An industrial unit in category “B” shall submit environmental monitoring reports on 

quarterly basis. 

Category “C” Industrial unit 

An industrial unit in category “C” shall submit environmental monitoring reports on 

biannual basis for priority parameters in respect of liquid effluents. 

All measurements of priority parameters contained in the environmental monitoring 

report submitted by an industrial unit shall be based on test reports of a certified 

environmental laboratory, and attested copies of such results shall be attached with 

the environmental monitoring report. The gaseous emissions report shall cover the 

priority parameters listed in Schedule-VII, and shall include, every two years, metal 

analysis of all gaseous emissions from the industrial unit9.  

Note*  

The proposed project falls in the Category A for gaseous emissions and Category B for 

wastewater.  

2.3.2.3. Sindh Environmental Quality Standards  

SEQS is an important and prime legislation in Sindh targeted for control of pollution. 

Government of Sindh in exercise of the powers conferred under clause (g) of sub-

section (1) of section of 6 of the Sindh Environmental Protection Act, 2014, the Sindh 

Environmental Protection Agency, with the approval of the Sindh Environmental 

Protection Council, has established following standards 

- SEQS for Municipal and Industrial effluent; 

- SEQS for Industrial Gaseous Emissions and Motor Vehicle Exhaust; 

- SEQS for Ambient Air Quality and Ambient Noise; 

                                                      
9The Sindh Environmental Quality Standards (Self-Monitoring and Reporting by Industry) Rules, 2014 
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During the construction and post development phase of the project SEQS will apply to 

any effluents and emissions. The complete SEQS 2016 is attached as Annexure-IV. 

2.3.2.4. Hazardous Substance Rules, 2014 

The Sindh Hazardous Substances Rules, 2014 are a set of rules derived from the Sindh 

Environmental Act, 2014 and are first of the very specific hazardous substances 

regulations brought into force in 2014 after the initial draft set of rules devised in 2003. 

They represent specific regulations with aspect of handling, storage and disposal of 

hazardous substances and issuing an approving license to the user or facility. The 

Schedule-I of the Rules enlists the hazardous substances that are under the scrutiny of 

the Sindh-EPA10.The Hazardous Substance Rules, 2014 is attached as Annexure V. 

Under its licensing terms, the Rules highlight particular components as follows: 

- Employment of Qualified technical personnel; 

- Packing and labeling;  

- Conditions of Premises;  

- Safety precautions;  

- Trainings; 

- A comprehensive safety plan; 

- Waste management Plan; 

- Transporting of hazardous substances;  

2.3.2.5. Sindh Hospital Waste Management Rules, 2014 

Sindh Hospital Waste Management Rules, 2014 promulgated under SEPA 2014 were 

enforced on December, 2014.Under these Rules, every hospital owner, occupier, 

operator shall be responsible for the management of the hospital waste generated by 

it till its final disposal in accordance with the provision of the Act and these rules. 

The section 2 of Sindh Hospital Waste Management Rules, 2014 states that a “Hospital 

Waste Management Plan shall be based on internationally or nationally recognized 

environmental management practices, standards, which shall efficiently and 

effectively address the hospital waste”.  

 

According to Section 8, “on recognition of the type and nature of the waste material 

and the organisms in the waste, risk waste shall be inactivated or rendered safe before 

final disposal by a suitable thermal, chemical, irradiation incineration, filtration or 

other treatment method”.  

                                                      
10 Hazardous Substances Rules, 2014;  
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The Hospital Waste Management Plan shall include:  

- Waste management points for every ward and department, indicating each point, 

location on the basis of risk assessment; 

- The categories of waste being generated in accordance with Schedule-I 

- Quantity of each waste category; 

- Details of the types, numbers of containers, waste bags and trolley required 

annually; 

- Schedule and frequency of waste collection from each ward and department; 

- Effective arrangements for onsite and off-site transportation of waste as provided 

in Schedule-I and II; 

- Contingency plans for storage or disposal of risk waste in the event of breakdowns 

of hospital waste facility, or of maintenance or collection arrangements; 

- Training courses and programs on waste management;  

The Waste Management Plan shall be regularly monitored, reviewed, revised and 

updated and submitted to the Agency on annual basis. Sindh Hospital Waste 

Management Rules, 2014 is attached as Annexure VI. 

2.3.3. Other Provincial Regulations  

2.3.3.1. Wildlife Protection (Amendment) Act 2008 

The Sindh Wildlife Ordinance 1972 empowers the government to declare certain areas 

reserved for the protection of wildlife and to control activities within these areas. It 

also provides protection to endangered species of wildlife11. 

2.3.3.2. Sindh Forest Act (2012) 

The act empowers the provincial forest departments to declare any forest area as 

reserved or protected. The Act also empowers the provincial forest departments to 

prohibit the clearing of forest for cultivation, grazing, hunting, removing forest 

produce; quarrying and felling, lopping and topping of trees, branches in reserved and 

protected forests12. 

 

 

                                                      
11Retrieved from faolex.fao.org, 2009 
12Retrieved fromSindhforests.gov.pk 
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2.3.3.3. Sindh Local Government Ordinance 

 

Under clause (h) of sub section 54 of chapter V, the law endorses the management, 

operation, maintenance and improvement of the sanitation disposal and solid waste 

collection of solid, liquid, industrial and hospital waste. 

2.3.3.4. Sindh Healthcare Commission Guidelines 

These guidelines enforce the implementation of hospital waste management under 

the Pakistan Environmental Protection Act 1997.  

2.3.3.5. Factories Act 2017 

According to this act, "factory" means any premises, including the precincts 

thereof, whereon ten or more workers are working, or were working on any day of 

the preceding twelve months, and in any part of which a manufacturing process is 

being carried on or is ordinarily carried on with or without the aid of power, but 

does not include a mine, subject to the operation of the Mines Act, 1923 (IV of 

1923). The provisions relevant to the project are those that concern to health, safety 

and welfare of workers, disposal of solid waste and effluent and damage to private and 

public property. The Factories Act also provides regulation for handling and disposal of 

toxic and hazardous materials.  

2.3.3.6. Sindh Occupational Safety and Health Act 2017 

Section 4 of this law requires from employers to ensure all possible practicable 

measures for safety and health at work for all persons in the workplace. It also requires 

to provide an effective method for systematically identifying hazards to workers and 

its significance. This Act is attached with this report as Annexure – VII.  

2.3.3.7. Sindh Prohibition of Child Employment Act, 2017 

Article 11(3) of the Constitution of Pakistan prohibits employment of children below 

the age of 14 years in any factory, mines or any other hazardous employment. In 

accordance with this Article, the Prohibition of Child Employment Act (PCEA) 2017 

disallows the child labor in Sindh. The PCEA defines a child as a person who has not 

completed his/her fourteenth years of age, and an adolescent means a person who has 

completed fourteenth year of age but has not completed eighteenth years of his age. 

No child shall be employed or permitted to work in any establishment including 

construction but an adolescent can be employed or permitted to work under strict 

guidelines provided in the PCEA and rules. An adolescent shall not be employed in any 

hazardous work included in the schedule to the PCEA. 
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2.3.3.8. The Sindh Solid Waste Management Board Act, 2014 

This act empowers the collection and disposal of solid and other waste in the province 

of Sindh. It also empowers supporting, promoting, administering, executing and 

implementing a waste management plan or scheme which may benefit the 

management of waste.  

- Employ third party to take over management of solid waste on behalf of the Board 

which shall have the authority as vested in the Managing Director, to employ such 

parties as may expedite the waste management and benefit the people; 

- The Board may support, promote, administer, execute and implement schemes for 

undertaking any commercial or business enterprise which may benefit the 

management of waste; 

- Construct, improve, maintain the buildings, sites and machinery relating to the 

operation of solid waste management; 

- Regulate control or inspect the source points of generation, accumulation, transfer, 

recycling, trading of the solid waste; 

 

2.4 International Finance Corporation’s (IFC) Procedures for Hazardous 

Waste Management   

IFC has issued general and hazardous waste management procedures under the 

General EHS Guidelines. These guidelines must be applicable to all the projects that, in 

any phase, generate, store, transport and handle the waste. According to these 

guidelines hazardous waste must always be handled separately from the non-

hazardous. Following are the key points which should be considered while handling the 

hazardous waste 

- Hazardous waste must be stored in a way that its contact with other wastes is 

minimal to zero, with proper ventilation and cool environment; 

- Any leaks or spills to be monitored and inspected; 

- Facilities that are to generate hazardous waste must have permit and approvals of 

applicable government authorities; 

- Regular visual inspection and proper labeling and categorization of the waste; 

- Monitoring records for hazardous waste collected, stored or shipped should 

include identification number/name, physical state, quantity, date of storing and 

packing, repacking and treatment, shipment tracking, dispatching date, receiving 

date; 
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Chapter 3: Project Description 

3.1 Background Information  

This section of the EIA report presents a detailed project description which is mainly 

related to the construction and operational phases of the proposed project. A detailed 

insight regarding the proposed project description was established by reconnaissance 

survey, site visit, and discussions between technical team of project proponent and the 

consultant. The proposed project will include three (03) incineration plants with; built-

in air pollution control system, the combustion chamber, control panel, feeding 

system, auto hydraulic ramp, ash removal system, induced auxiliary fan and 

temperature control system etc. The cumulative waste treatment capacity of the 

plants is expected to be around 1500 kilograms per hour (kg/hr). The development will 

take place within the land area of about one (01) acre which has been acquired by the 

project owner. Office area, green belt, storage yard,  access road (drive way), generator 

room, firefighting tank, recirculation tank, septic tank and soakage pit will be an 

integral part of the project within the allocated land for this development. Layout plan 

of the proposed project is shown in the Figure-1 below.  

 
Figure 1: Layout Plan of Proposed Facility 
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3.2 Project Location  

The proposed project will be located at deh Mithiani, Mangopir Deh, District West, off 

Northern By-Pass, Karachi at 24°59'37.05"N 66°57'7.27"E. Location Map of proposed 

the site is given in the Figure 2. 
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Figure 2:  Location Map of Project Area 
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3.3 Project Significance 

During the year 2020, the City District Government of Karachi carried out a study which 

revealed that the continuous city expansion by development of new industrial units, 

high-rise buildings, housing schemes and institutions have over the years contributed 

to waste generation. In recent years the amount of waste generated within the city has 

substantially increased up to approximately 14,000 to 16,000 tons per day. It is also 

estimated that by the end of year 2020, solid waste generation may reach up to 18,000 

to 20,000 tons per day. The current solid waste management practices of the city are 

poor and needs adequate attention of the authorities on immediate basis13. 

Additionally the current bio medical waste treatment mechanism adopted by 

government and few private sector hospitals sustains a weak administrative control 

over this matter because of financial constraints. Therefore the medical waste is 

handed over to the third party contractors for further perusal and treatment. It has 

also been observed that due to mishandling of hazardous waste somehow or other; 

many consumables like used syringes, urinary bags, blood bags, glass slides, vials, I.V 

drips bags, and etc. are often reused in the markets. Figure 3 shows hazardous waste 

management in a typical private sector hospital and Figure 4 shows hazardous waste 

management in a typical government sector hospital.  

  

Figure 3: Hazardous/Hospital Waste Management in Typical Private Sector Hospital (Karachi) 

                                                      
13 https://www.c40.org/case_studies/karachi-swm-study 

https://www.c40.org/case_studies/karachi-swm-study
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Figure 4: Hazardous/Hospital Waste Management in a Typical Government Sector Hospital 
(Karachi) 

Further during the visit at existing Incineration facility operated under the 

management of Karachi Municipal Corporation (KMC) it was observed that the city 

lacks equipped government owned incineration facilities for effective treatment of 

hazardous industrial as well as bio medical waste. During the discussion with KMC’s 

representative at Incineration facility, it was highlighted that KMC operates two (02) 

incineration units having the cumulative waste treatment capacity of around 2000 

Kilograms (kg)/hour. Out of (02) installed incinerators one is functional which has also 

outlived its life as it was installed back in 1997. Refer to Figure 5 to observe present 

condition of KMC’s incinerator under maintenance and Figure 6 to observe present 

condition of operational incinerator under the management of KMC. 
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Figure 5: Present Condition of KMC's Incinerator under Maintenance 

 

Figure 6: Present Condition of Incinerator Operational under Management of KMC 

In addition to this it has also been observed that in Karachi there are only two (02) 

commercial incineration facilities owned by private sector investors for treatment of 

hazardous, industrial and bio medical waste. The industrial units and medical facilities 

have very limited options for waste treatment and disposal due to the limited 
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availability of incineration units within the city. On the basis of the stated facts it is easy 

to understand that there is a dire need to establish more commercial incineration units 

in Karachi to effectively deal the subject matter in an environmentally sound manner. 

The leakages in waste management system of the city such as; burning, burial, selling, 

recycling, reusing and open dumping of hazardous industrial and bio medical waste will 

continue if such projects are not development to cater city’s need of solid (hazardous 

and nonhazardous) waste management. Exposure to hazardous waste can result in 

severe health implications with children being the most susceptible. If in contact with 

human body in any form, hazardous and biomedical waste can lead to certain 

infectious diseases and at times may result in serious chronic illnesses as well. Field 

investigations and surveys during this EIA study also revealed that there were no 

engineered landfill sites (both hazardous and non-hazardous) in the city; however, the 

available site referred to as “Landfill Sites” are merely open dumping sites prominently 

located at; Jam Chakro, Dhabeji, Mehran Town and Govnd Pas. Looking at the 

increasing amount of solid waste generation in 2014 Sindh Assembly passed Sindh 

Solid Waste Management Act, 2014 under the umbrella of which, Sindh Solid Waste 

Management Board (SSWMB) proposed scientific improvement of the landfill sites at 

Gond Pass and Jam Chakro which at present are the main dumping site in Karachi14. 

However, at present due to limited capacity of the management authorities a bulk of 

residential, industrial and medical waste at times is left unattended contributing to 

harmful diseases and infections.  

The proposed project will provide an effective solution for disposal and treatment of 

hazardous industrial and bio medical waste of the city.  The project developer aims to 

establish a robust waste management and treatment facility which will include three 

(03) incineration plants. 

3.3.1 Key Benefits of the Proposed Project  

- Volume and mass reduction of industrial and bio medical waste.  

- Proper disposal of waste with reduced environmental impacts. 

- Reduction in air pollution currently caused due to uncontrolled burning of waste 

- State-of-art facility with occupational health and safety considerations 

- Capacity to handle a variety of waste 

- Capacity development of hospitals and industries for proper handling of waste 

 

                                                      
14 https://www.pakistantoday.com.pk/2018/02/06/pc-i-to-redesign-landfills-in-karachi-approved-on-scientific-grounds-report/ 
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3.4 Technical Description  

The proposed project will include installation of three (03) incineration units with; air 

pollution control system, the combustion chamber, control panel, feeding system, auto 

hydraulic ramp, ash removal system, induced auxiliary fan and temperature control 

system etc. The cumulative waste treatment capacity of the plants is expected to be 

around 1500 kilograms per hour (kg/hr). The development will take place within the 

land area of about one (01) acre. Office area, green belt, storage yard, access road 

(drive way), generator room, firefighting tank, recirculation tank, septic tank and 

soakage pit will be an integral part of the project within the allocated land for this 

development.   

3.4.1  Construction Phase Activities  

 Site preparation; 

 Base Construction; 

 Engineering works; 

 Office Construction; 

 Development of Green Areas;  

 Septic Tanks Construction; 

 Utilities/Labor requirement during construction; 

3.4.2 Site Clearance  

It is important to note that the proposed project site is vacant land and is located in an 

area mostly having industrial units. During site survey no mature trees were observed 

at the proposed project location. Installation and commission activities will be 

executed as per the standards by adopting Good Engineering Practices (GEP) in order 

to complete the assigned work in specified time schedule. A prefabricated structure of 

different sections and offices will be assembled for the proposed project.  

3.4.3 Project Timelines 

The construction of the first incineration unit and associated facilities is expected to be 

completed in six months after obtaining all necessary permits. The next two units will 

be constructed after the completion of the first unit within a period of one year.  
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3.4.4 Engineering and Miscellaneous Works 

The electrical and other auxiliary works will essentially consist of the following: 

- Electrical services including power, lighting, gas supply, etc. 
- Plumbing and drainage services. 
- Coloring and painting. 
- Carpentry work. 

3.4.5 Machinery Required 

The major machinery that will be used is listed below: 

- Hand Trolleys 
- Dumpers / Trucks  
- Water Pumps 
- Steel Cutting Equipment  
- Steel Shuttering 
- Scaffolding Pipes 
- Power Generators 
- Tractor and Trucks 

3.5 Incinerator Design and Technical Details 

Objective of the proposed project is to construct a waste management facility consists 

three incineration units of industrial and bio medical wastes with a view to solve the 

waste management issue faced by the city of Karachi. The technical specifications of 

the incinerator are mentioned in Table 2. General schematic of proposed incinerator 

is given in Figure 7. 

Table 2: Specification of Each Incineration Unit (Total of 3 units will be installed) 

S. No. Features  Descriptions  

1.  Temperature Control Automatic Temperature Controller 

2.  Capacity 500 Kg/hr (Approx 10 tons per day in 24 

hours shift) 

3.  Waste Container Lifter Gear Motorized 

4.  Combustion Air Motor 3 x 3 HP 

5.  Combustion Burner 2 x 500 KWH 

6.  Holding Chamber 3 x 12 sq.ft  

7.  Wet Scrubber  2 x 15 gph (Re-cyclable) 
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8.  Recycling Tank 6’ x 12’ x 6’ (2000 liters) 

9.  Electrical Pump for Scrubber 2 x 1 HP 

10.  Pneumatic Unit for Door 

Automation  

5 doors 

11.  Air Dumper Automatic 

12.  Post Combustion Chamber 1 x 350 KWH 

13.  Induced Draft Fan 1 x 15 HP 

14.  Stack Height 35 ft 

15.  Number of Chambers Two 

16.  Primary Chamber 

Temperature 

600°C— 800°C 

17.  Secondary Chamber 

Temperature 

1200°C 

18.  Combustion Flow Control Air and Gas Mixture Flow Control 

19.  Feeding System Automatic 

20.  Ash Removal Door 2 x Swing open 

21.  Control Panel Pre-wired PLC Controlled 

22.  Paint Heat Resistant  

23.  Fuel Natural Gas, Diesel and Furnace Oil 
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Figure 7: General Schematic of Proposed Incinerators 
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3.5.1 Waste Feeding System 

The waste feeding in the proposed incineration units will be done through hydraulic 

lifts ram to transport the waste into the feeding chamber. The feeding chamber will 

first drop the waste into the holding area which after receiving the waste will air lock 

from the top following which it will be transferred to the combustion chamber where 

it will incinerated. The waste material from industries will be lifted directly by the 

hydraulic lift in case if it is in safe containers. Alternatively, it will be transferred to the 

specific containers before lifting it to the hoppers.  

3.5.2 Primary Chamber 

The waste is loaded in the incinerator when the primary chamber is first heated to 

attain a temperature of minimum 600oC. In most of the cases the waste generated 

heat itself and the temperature rises to almost 800oC. However, in case of waste with 

low calorific values, external heating is required in order to maintain the temperature 

between 600oC to 800oC. The primary chamber will be equipped with 2 burners of 500 

KWH each. The waste will be rotated inside the primary chamber using a built-in stirrer 

system. This helps the waste to turn around for ensuring complete burning of waste. 

Whenever required, excess air is supplied with high pressure to the primary chamber 

to ensure complete combustion and support the burning process.  

3.5.3 Secondary Chamber 

The secondary chamber is meant for combustion of gases produced by the incineration 

of waste in the primary chamber. Secondary chamber of these incineration plants will 

consist of a burner of 350 KWH. Temperature in the secondary reaches up to 1200oC 

and the design of the incinerator permits the gases to be exposed to this temperature 

for 2 seconds. This process in the secondary chamber helps get rid of obnoxious matter 

and pollutants like Dioxins and Furans.  
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3.5.4 Wet Scrubber  

A wet scrubbing system consisting 

of two cyclones have been 

proposed for each incineration 

unit. The scrubbing system will 

remove the remaining particulate 

matter and acid gases from waste 

gas streams and will reduce the 

temperature of the gases coming 

out of the secondary chamber. The 

pollutants are removed primarily 

through the impaction, diffusion, 

interception and/or absorption of 

the pollutant onto droplets of 

liquid. The liquid containing the 

pollutant is then collected in recycling tanks and the consumed water will be recycled 

a number of times in the scrubbers. The scrubbing cyclones will be constructed from 

stainless steel and will consist of multiple water spraying nozzles. The water 

consumption in each cyclone will be 15 gallons per hour which will be recycled. 

3.6 Utilities Requirement 

3.6.1 Gas Supply 

The UWM management will apply for new gas connection during construction phase, 

as presently; the Sui Southern Gas Company Limited Offices are closed in due to 

pandemic CoviD-19 as precautionary measures. It is estimated that 10MMBTU/day will 

be required during operation phase of the proposed project.  

3.6.2 Electricity Supply  

The primary source of electricity for proposed project would be K-Electric. The 

proposed project will have required 100 KWh electrical power during operational 

phase for which Power will be acquired from K-Electric. In addition to these, two (02) 

dedicated diesel based generators will be installed capable of generating around 150 

KVA of electricity each as secondary power source at proposed project. Both 

generators will be places at a designated area with impermeable floor, roofs, and 
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boundaries to avoid any unforeseen environmental hazard. The project will apply to K-

E for electric supply connection during the construction connection as per K-E Policy. 

3.6.3 Water Supply 

The primary water supply source to the project would be Third Party Tanker. The 

project’s requirement during the construction phase would be around 1500 gallons per 

day (GPD). During the operation phase, the he estimated requirement will be 500 GPD. 

This requirement will be mainly for scrubbing system and domestic usage.  

3.6.4 Manpower Requirement 

The total manpower requirement during the operation phase of the project will be as 

follows: 

 Manager Operations  - 1 

 Site Supervisor - 1 supervisor in each 8 hours shift 

 Workers  - 24 workers in each 8 hours shift 

 Security Staff  - 2 private security guards in each 8 hours shift                

and 2 company guards 

3.6.5 Operational Phase  

Facilities and equipment’s installed and commissioned during the construction phase 

would be utilized during the operational phase of the proposed project. Utilization 

purpose and process description of each component of incineration unit is given in the 

below section;  

 Warehouse  

During the operational phase warehouse located within proposed project, will be 

utilized as a dedicated storage area for different mechanical and maintenance 

equipment’s, cleaning detergents and any other chemicals (if required) etc.  

3.7 Environmental Health and Safety Control and Arrangements  

The proposed project will essentially include following environmental, health and 

safety components as an integral part of the proposed project. Details of each 

component are given in the below sections;  
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3.7.1 Air Pollution Control Systems 

It is important to note that the proposed incinerators are already installed with air 

pollution control system (the wet scrubber) details are already elaborated under 

section 3.5.4 

3.7.2 Wastewater Management  

During the normal operation, only domestic wastewater will be generated from 

washrooms, ablution, etc. The wastewater generation will be around 50 GPD which 

will be diverted into the wastewater treatment system. The wastewater treatment 

system will be based on dual staged mechanism. The initial stage will have a septic 

tank. The wastewater from the proposed project will be routed to the septic tank from 

where it will flow from the top portion of the septic tank into the second stage. The 

second stage will contain a soak pit.  The soak pit will contain loose gravels which allow 

wastewater to gradually soak into the ground, while wastewater from wet scrubbers 

will be recycled and settled sludge will be incinerated. 

3.7.3 Solid Waste Management  

The purpose of solid waste management is to outline the requirements to handle the 

solid waste generated from the project during construction and operation phases. 

UWM have a dedicated solid waste management policy which shall be implemented 

at all project stages. 

3.7.4 Safety and Security  

The safety considerations of the project will include the following: 

 Firefighting systems 

 Safety Alarm systems 

 Complete PPEs for staff working at site 

 Periodic safety audits 

 Safety signs and markings 

 Emergency showers and eye wash for employees 

 Fire drills / safety drills 

The security of site will be contracted to private security company in addition to our 

own guards. CCTV cameras will also be in operation with recording backup. 
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3.7.5 CSR Activities 

As a part of this project the project developer will conduct training for hospitals and 

industries to guide them on waste handling and storage techniques.  

It is very important for the hospitals and industries to know that how the different 

types of waste should be handled and stored on their site.  

UWM will use the services of their own experts as well as experts in the field to create 

awareness and these training programs will be a regular activity which we plan to carry 

out when we start our project. 
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Chapter 4: Environmental & Social Baseline  

4.1 Background Information  

As discussed earlier in Chapter-3 the proposed project will be located within the 

District west off Northern Bypass, Karachi. therefore this section of the report mainly 

focusses onto the Physical, Ecological and Social Baseline of the project area. The study 

area radius map is shown in Figure 8. 

 

Figure 8: Study Area Radius Map 

4.2 Methodology of Conducting Baseline Study  

To develop an environmental and social baseline of the project area a review of 

literature was done by team of experts. Furthermore, the literature reviewed for 

developing a comprehensive environmental and social baseline was validated by 

frequent site visits and field investigations for ground trothing. For the purpose of the 

EIA study, the impact zone for the proposed implementation shall confine within a 

radius of 5 km from the center of the project site.   

Following dedicated activities were performed at project site for baseline 

development:  

- Visual observations by experts were carried out within and around the project site.  
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- Air and noise monitoring was carried out for 24 hours by engaging Global 

Environmental Laboratory (GEL) Pvt. Ltd.  

- Ocular observations by experts were carried out for validating the ecological and 

social conditions of the project area.    

4.3 Physical Environment  

The existing physical environmental conditions of the project area are described in this 

section. Data on topography and land use, geophysical, climate, water resources and 

drainage, Natural Disaster and Seismology was acquired from published literature and 

previously conducted studies. Air, noise and water quality was analyzed during 

extensive field surveys conducted specially for this EIA.  

4.3.1 Topography and Land use  

The city of Karachi has a land area of 3,640 km² and is located on the Arabian Sea Coast 

in the extreme south of Pakistan; the city is located at 24° 56' 46’’ north and 66037” to 

67° 0' 20'' east. It is bounded by Jamshoro District in the northeast, Thatta District in 

the southeast, the Arabian Sea to the south and the Lasbela District of Balochistan 

Province to the west. Karachi can be broadly divided into two parts; the hilly areas in 

the north and west and the coastal area in the southeast. The hilly areas of Karachi are 

known to be the offshoots of the Kirthar Range. The highest point of these hills in 

Karachi is about 528 m in the extreme north. These hilly areas have sparse and 

scattered vegetation and have wide plains, dry river beds and water channels. Karachi 

has a long coastline in the south. Specifically, the topography of the study area is quite 

gentle and its elevation is increasing as we move towards the north. It is to be noted 

that the proposed project lies under the Manghopir Town whereas the project area is 

barren land, since sparsely situated villages maybe found else wise there is no social 

aspect present in the project area.  

It has been observed that the topography of the project area is plain with no notable 

changes in elevation, the topographical map of the project site is shown land elevation 

of proposed project at 120ft in Figure 9.  
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Figure 9: Elevation Map of The Proposed Project Site 

4.3.2 Geological Conditions  

Geology of the local area is underlain lower Indus basin described as Indus River alluvial 

of early Eocene. Early deposition of sediments includes silt, sand stone, conglomerate, 

limestone with low compactness and cementing materials. Surface feature is described 

as syncline delta, and valley region and anticline ridges are exposed.  As stratigraphic 

description there are two formations Gaj and Manchar formation that dip gently 

northeast to southeast in offshore. The coastal region is found to be of tertiary and 

post-tertiary origin. Blatter et.alsize1929 air dates it as recent as Eocene. The region 

has been formed by the upheaval of land from the Tethys Sea, which once extended 

up to the northern border of Pakistan but, gradually withdrew with the rising of the 

Himalayas. The underlying rocks are mostly of marine origin, highly folded, faulted and 

fissured everywhere. 

The exposed geological material in the area is generally silty sand, sandy gravel and 

silty clay which is either product of in-situ weathering or deposited by the action of 

gravity and water. Below this over burden of silty sandy gravel soil, alternating layer of 

sedimentary rock comprising of sandstone, shell mudstone, siltstone and limestone 

are present. The rock formation of this area is from Nari Formation of Oligocene age 

and partially from Gaj Formation of Miocene age. The Nari Formation consists mainly 

of sandstone, siltstone and shale with subordinate limestone while the Gaj Formation 

consists of shale with subordinate limestone. However, the study area (proposed 

project site) under focus is Alluvial. Refer to Figure-10 for Geological map of the project 

site.  
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Figure 10: Geological Map of Karachi 

4.3.3 Climatic Conditions  

According to IPCC 2007 report decrease in rainfall pattern has been observed along the 

coastal belt and arid plains of Pakistan, in upcoming years most part of Pakistan will 

experience dry humid conditions especially Sindh, Balochistan, Punjab and the central 

parts of Northern Areas will receive less than 250 mm of rainfall in a year15. The 

distribution of rainfall in Pakistan varies on wide ranges, the rainfall is associated with 

the monsoon winds and the western disturbances. The provinces of Khyber 

Pukhtonkhuwa and Balochistan receive maximum rainfall in the months of December 

to March while Punjab and Sindh receive 50-75% of rainfall during monsoon season 

(Khan, 1993 & 2002). The probability of precipitation observed at Port Qasim varies 

throughout the year. Over the entire year, the most common forms of precipitation 

are thunderstorms, drizzle, and moderate rain. Thunderstorms are the most severe 

precipitation observed and it mostly occurs in August. Drizzle is also the most common 

precipitation which is mostly observed during the month of July.  The mean monthly 

precipitation records for Karachi can be seen in Figure-11. Daily High and Low 

Temperature are given in Table 3. 

                                                      
15 https://www.ipcc.ch/site/assets/uploads/2018/03/ar4_wg2_full_report.pdf 

https://www.ipcc.ch/site/assets/uploads/2018/03/ar4_wg2_full_report.pdf
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Figure 11: Mean Monthly Min & Max Temp of Karachi City for Year 201916 

Table 3: Daily High and Low Temperature16 

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

Highest Temp 

°C 

26 29 33 34 34 34 34 32 34 34 33 29 

Lowest Temp 

°C 

13 14 18 22 26 29 27 22 25 21 16 13 

 

4.3.4 Rainfall Conditions  

According to IPCC 2007 report decrease in rainfall pattern has been observed along the 

coastal belt and arid plains of Pakistan, in upcoming years most part of Pakistan will 

experience dry humid conditions especially Sindh, Balochistan, Punjab and the central 

parts of Northern Areas will receive less than 250 mm of rainfall in a year (PMD). The 

distribution of rainfall in Pakistan varies on wide ranges, the rainfall is associated with 

the monsoon winds and the western disturbances. The provinces of Khyber 

Pukhtonkhuwa and Balochistan receive maximum rainfall in the months of December 

to March while Punjab and Sindh receive 50-75% of rainfall during monsoon season 

(Khan, 1993 & 2002). The probability of precipitation observed at Port Qasim varies 

throughout the year. Over the entire year, the most common forms of precipitation 

are thunderstorms, drizzle, and moderate rain. Thunderstorms are the most severe 

precipitation observed and it mostly occurs in August. Drizzle is also the most common 

                                                      
16  www.weatherspark.com 
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17precipitation which is mostly observed during the month of July.  The mean monthly 

precipitation records for Karachi can be seen in Figure-12.  

 

Figure 12: Precipitation Trend in Karachi16 

4.3.5 Relative Humidity  

Karachi experiences extreme seasonal variation in the perceived humidity. The 
muggier period of the year lasts for 7.8 months, from March 14 to November 8, during 
which time the comfort level is muggy, oppressive, or miserable at least 27% of the 
time. The muggiest day of the year is July 25, with muggy conditions 100% of the time. 
The least muggy day of the year is January 18, with muggy conditions 2% of the time. 

The relative humidity typically ranges from 25% (dry) to 91% (very humid) over the 
course of the year, rarely dropping below 10% (very dry) and reaching as high 
as 100% (very humid). The air is driest around February 9, at which time the relative 
humidity drops below 33% (comfortable) three days out of four; it is most 
humid around August 2, exceeding 83% (humid) three days out of four. The mean 
monthly relative humidity for Karachi is shown graphically in Figure-13.   

                                                      
16 www.weatherspark.com  

http://www.weatherspark.com/
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Figure 13: Mean Monthly Relative Humidity for Karachi16 

4.3.6 Wind Speed and Direction  

Wind direction is reported as the direction from which the wind blows and is based on 

surface observations. Over the course of a year, wind usually blows in all directions 

with varying frequencies. Certain directions, which occur more frequently than others, 

are known as the predominant wind directions. Climatological trend of wind direction 

envisages winds are generally light during the post monsoon and winter months. 

Karachi’s windier part of the year lasts for 5.1 months, from April 13 to September 17, 

with average wind speeds of more than 10.8 miles per hour. The windiest day of the 

year is June 29, with an average hourly wind speed of 14.7 miles per hour. The calmer 

time of year lasts for 6.9 months, from September 17 to April 13. The calmest day of 

the year is November 26, with an average hourly wind speed of 6.9 miles per hour. 

Pollutant concentrations typically decrease with increasing wind speed as a result of 

dispersion. However, when wind speeds are high, while there is good dispersion of 

gases and particles, there is more potential for re-suspending surface dusts..The 

project area lies in a region where wind blows throughout the year with highest 

velocities during the summer months the direction of the wind is from south-west to 

west and during winter season the wind blows from north to northeast and it shifts 

southwest to west in the evening hours. The wind usually carries sand and salt with it 



 

JULY, 2020 41 

 

resulting in severe corrosion and erosion. Figure-14 & Figure-15 shows the wind speed 

and direction of the Karachi respectively.18 

 

Figure 14: Wind Speed of Karachi16  

 

Figure 15: Wind Direction of Karachi16 

4.3.7 Ambient Air and Noise  

To assess the ambient air within the project area monitoring was conducted by GEL Pvt 

Ltd. Monitoring results are presented in the Table 4. In addition to this, ambient noise 

level the of the project area was monitored by the GEL Pvt Ltd, which shows the project 

                                                      
16 www.weatherspark.com 

http://www.weatherspark.com/
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area has the ambient noise levels are within range 58 dB. Copy of Ambient Air and 

Ambient Noise results of project area is also attached as Annexure-VIII. 

Table 4: Ambient Air Monitoring Results  

Parameter               Unit Concentration SEQS 
Limit 

Carbon Monoxide (CO) mg/m3/hr 1.3 10 

Sulfur Dioxide (SO2) Ug/m3/24hrs 33.2 120 

Suspended Particulate Matters (SPM) Ug/m3/24hrs 182 500 

Particulate matter (PM10) Ug/m3/24hrs 70 150 

Particulate matter (PM2.5) Ug/m3/24hrs 23 75 

Noise dB 58 75 

Oxides Of Nitrogen (NO2) Ug/m3/24hrs 19 80 

4.3.8 Water Resources  

This section details the water resources of the proposed project area. Both, surface 

and ground water resources have been summarized in this section of the report. Data 

was obtained through field sampling and review of previously done EIA in the project 

area. Hydro geologically, Karachi lies in Malir River and Hub River basin. It is 

surrounded by Hub River in the west and Malir River on east. Malir basin is mainly 

drained through the Malir River followed by the Liyari channel. Both these channels 

are transient; therefore, the flowing water is generally sewage and industrial effluent. 

Hub River follows on the western margin of the city is also transient but it is devoid of 

any sewage or anthropogenic effects. The coastal aquifers of Karachi are mainly 

recharged by Malir or Liyari Rivers. Hub River is recharging limited aquifers, Nari and 

Gaj formations. While Malir and Liyari Rivers are mainly recharging alluvial aquifers in 

the coastal parts of Karachi city.19 Figure-16 shows the water supply network of 

Karachi.  

                                                      
19Khan, A., and EghbalBakhtiari, A. (2017). Groundwater Assessment of Coastal Aquifers in Karachi: Impact of Seawater 
Intrusion. International Journal of Ground Sediment & Water, 6, 247-263. 
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Figure 16: Water Supply Network of Karachi20 

4.3.9 Sewage Water Drainage  

Sewage is gathered through RCC pipes and uncovered channels, and gathered 

sewerage is arranged to neighboring water bodies through rivers and Nallah’s. 

Karachi's untreated wastewater including domestic sewage and industrial wastewater 

is discharged into the Lyari and Malir rivers, and finally disposed to the nearest coastal 

belt. According to KWSB, 417MGD untreated sewage is drained into the sea through 

the 232KM network of Main Nallah’s & 1000Km network of town drains. These Nallah’s 

mainly discharge into the two main rivers namely Malir River & Layari River, refer to 

Table 5 to observe the main sewerage containing bodies.21 

Table 5: Details of Sewerage Lines in Karachi 

Major *Nallah’s Major Rivers  Final Drain 

Soldier Bazar Nallah Malir River  Sea 

Gujjar Nallah 
Layari River  Orangi Nallah 

                                                      
20 http://www.shehri.org/2020.pdf 
21 Hyder, I. (2007, March 16). A presentation on the reforms in Karachi Water & Sewerage Board (KW&SB). Retrieved from 
http://arifhasan.org/karachi/reforms-in-kwsb-an-overview-for-civil-society 

http://www.shehri.org/2020.pdf
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Railway Station Nallah 

Nehr e Khayam 

Ferer Nallah 

Manzoor Colony Nallah 

4.3.10 Storm Water Management 

Karachi recorded an annual average monsoon rainfall varying 125-250 mm whereas 

winter rainfall is about 25mm. there are two main-perennial rivers the Malir and Liyari 

Rivers, crossing the thickly populated city areas before falling into Arabian sea.The 

natural drainage system of Karachi consists of Liyari and Malir Rivers and their 

tributaries of nallahs. Figure-17 shows the Storm Water Management of Karachi. 

 
Figure 17: Storm Water Network of Karachi22 

4.3.11 Solid Waste Management 

The amount of solid wastes is expected to substantially increase with rapid growth of 

population and economic activity. By the year 2020, the solid waste generation may 

                                                      
22 http://www.shehri.org/2020.pdf 

http://www.shehri.org/2020.pdf
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reach up to 18,000 to 20,000 tons per day. The quality of civic life is closely related and 

affected by sanitary conditions in the residential neighborhoods and other areas, 

where efficient collection of garbage is the key to clean and healthy environment.  Poor 

planning, inappropriate technology and poor management are obviously the main 

areas of concern needing serious efforts on the part of the local government and other 

agencies towards efficient management and modern technological development of 

this sector. Figure 18 shows the existing landfill sites.  

 

Figure 18: Land fill sites of Karachi 

4.3.12 Disaster Risks   

Pakistan straddles the boundaries between the Indo-Pakistan, Arabian and Eurasian 

plates, and its structure is predominantly affected by their past and present 

interrelationships. Two composite plates, comprising both continental and oceanic 

crust (Indo-Pakistan & Arabia) are separated by an intra-oceanic transform boundary, 

which within the Pakistan offshore area is expressed as the Murray Ridge. The Eurasian 

Plate is a collage of three microplates which amalgamated in Iran-Afghanistan and 

western Pakistan area during Cretaceous to Paleogene times (Quad Report, 1994). The 

most easterly of these microplates, the Afghan Block, forms a considerable part of 

Pakistan’s northwestern edge, and is bounded by the two major transform fault 

systems of Herat and Chamman. The boundaries between microplates can be traced 
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by belts of ophiolite assemblages. The Indo-Australian plate upon which Pakistan, India 

and Nepal lie, is continuously moving northward, colliding with and sub-ducting under 

the Eurasian plate, thus forming the Himalayan mountains, and triggering earthquakes 

in the process. Figure 19 shows Tectonic plates configuration of Pakistan.  

 

Figure 19: Tectonics Plate Configuration of Pakistan 

The history reveals that: The areas comprising Pakistan have suffered four major 

earthquakes in the 20th century including the great Quetta earthquake of 1935, the 

1945 earthquake off the coast of Makran, the 1976 earthquake in the Northern areas, 

and the October 2005 Kashmir earthquake. In between these major events, the 

Northern areas and Kashmir have experienced many small quakes with localized 

impact. No appreciable earthquakes have been recorded in Karachi during the recent 

past.  The proposed project is located in the seism tectonic region of the Kirthar 

Ranges, where a moderate level of seismic activity is believed to exist, but large 

magnitude earthquakes are rare. Seismic Zoning Map of the proposed project area is 

shown in Figure 20. The boundaries of Seismic Zones are defined below in Table 6. 
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Table 6: Details of Boundaries of Seismic Zone 

Seismic Zone Peak Horizontal Ground 

Acceleration 

Zone 1 0.05 to 0.08g 

Zone 2A 0.08 to 0.16g 

Zone 2B 0.16 to 0.24g 

Zone 3 0.24 to 0.32g 

Zone 4 > 0.32g 

Figure 20: Seismic Zoning Map of The Proposed Project Area 

4.4 Ecological Environment  

The current project is located in semi sub urban proximity, can also be regarded as peri 

urban setup, the land use pattern revealed a mix use pattern i.e. domestic agriculture 

and small industrial boundaries with mix use, this reflected mild anthropogenic 

environmental stresses on flora and fauna. However the fact is contradicting and 

during surveys and assessments it was observed that biodiversity of the project area 

was insignificant due to other innumerable factors including human effect. The area 

does not fall or in 10 km vicinity of any area falling in the protected category (National 

Park, Game reserve or Wildlife sanctuary etc.), Neither listed species of flora and fauna 

were reported threatened, vulnerable, critically endangered or near to extinction 

according to IUCN red list or protected under CITES and or SIND WILDLIFE ORDINANCE 

etc.  

4.4.1 Habitat  

The area is a mix of semi structured building with patches of domestic agriculture, 

mostly the vegetables were seen growing in the vicinity, few of the representative 

photographs are shown on the next page.  
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                 Prosopis on the other side                                    Phragmites 

  
                        Typha along the wall                                   Calotropis  

4.4.2. Flora  

The proposed project area sustains semiarid environment. The harsh climate, 

minimum rainfall, and poor soil conditions mainly dominated by calcareous 

representations, limits the growth of flora. The quality of soil is also poor with little 

organic matter, sandy loam and poor texture to support large-scale vegetation. In 

addition to that, it is important to note that the rural population of the area is 

dependent on livestock and small scale agricultural activities for their livelihood. 

Therefore, over grazing is another issue limiting the frequency of floral species within 

the proposed project surrounding area. As mentioned earlier that the poor quality of 

soil has a limiting role in representing vegetation cover, vegetation in the area 

represents xeric characteristic with sparse distribution in the low lying areas and 

clumped in mountainous undulations.  

A floristic list was prepared from the surroundings of the project area; the list has been 

presented in Table 7 
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Table 7: Floristic List 

# Species Family Life 
form 

Life Span Conservation 
status 

1 Acacia nilotica Mimosaceae Tree Perennial Domesticated 

2 Aerva javanica Amaranthiaceae Shrub Perennial Common 

3 Blepheris sindica Acantheaceae herb Perennial Common 

4 Calotropis procera Ascelpidaceae Shrub Perennial Occasional 

5 Cynodon dactylon Poaceae Grass Perennial Common 

6 Euphorbia hirta Euphorbiaceae herb Annual Common 

7 Phragmites karka Poaceae shrub Perennial Common 

7 Prosopis juliflora Mimosaceae Tree Perennial Alien 

8 Suaeda fruiticosa Chenopodiaceae Shrub Perennial Common 

9 Typha sp Typhaceae  shrub Perennial Common 

10 Zizyphus numularia Rhamanaceae Shrub Perennial Common 

A total of 11 species of plants were observed within the vicinity of the proposed project 

site. Most of the species were of non-significant importance for conservation and only 

few of them were maintained their visibility and spread. The plant species dominating 

the project area include Prosopis juliflora,Phragmites karka, Typha  and Calotropis 

procera. The plant species within the vicinity of the proposed project location is mainly 

dominated by Prosopis juliflora. 

4.4.2 The Dominant Vegetation 

The dominant floral species of the project area is Prosopis juliflora associated with 

Euphorbia caducifolia. Figure 21 presents the pictorial profile of the floral vegetation 

of the area. 

 

  
Aerva javanica Acacia nilotica 

http://en.wikipedia.org/wiki/Fabaceae
http://en.wikipedia.org/wiki/Poaceae
http://en.wikipedia.org/wiki/Poaceae


 

JULY, 2020 50 

 

   
Blepharis sindica Capparis decidua 

Figure 21: Pictorial Presentation of the Floral Species 

4.4.3 Fauna  

Proposed project site is located in semi urban and arid environment, however the 

faunal species observed during the survey were mainly of desert origin. Moreover, it is 

important to note that the proposed project site sustains few nocturnal species as well. 

Detailed sampling protocol and method is presented below after brief description of 

the species and list of identified avifauna, mammals and reptile species of the 

proposed project area.     

4.4.4 Avifauna  

In order to study the avifaunal diversity of the project area individual count technique 

was used during field surveys and the identified species were immediately recorded 

and reported accordingly. The Limited number of species were recorded during the 

survey and species identified in the proposed project area are of less ecological 

importance. Out of recorded birds, none of the species are protected under the Sindh 

Wildlife Protection Ordinance (SWPO) and IUCN Red List 2006 as Near Threatened 

(NT). The avian species, which are quite abundant and common in the proposed 

project area, include Indian Roller, Green Bee Eater and Indian Myna .The list of 

identified species during the ecological/ baseline survey is presented as Table 8. Figure 

22 shows the pictorial profile of avifauna of the project area. 
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Table 8: Avifauna (Birds) of the proposed project area 

 
 

English Name  Scientific Name Occurrence 

R
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1 Blue Rock Pigeon  Columba livia X  X   

2 House Crow   Corvus splendens) X  X   

3 House Sparrow  Passer domesticus X  X   

4 Common Myna  Acridotheres tristis X  X   

5 White cheeked Bulbul  Pycnonotus leucogenys X  X   

6 Desert Lark Ammomanes deserti X  X   

7 Little green bee eater  Merops orientalis X  X   

8 Lapwing  Hoplopterus indicus  X  X   

9 Black drongo Dicrurus macrocecercus X  X   

10 Purple Sunbird Nectarinia asiatica X  X   

 

  
House Crow Blue rock Pigeon 
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House Sparrow Common Myna 

  
White cheeked Bulbul Desert lark 

Figure 22: Pictorial Profile of Avifauna of The Proposed Project Area 

4.4.5 Mammals  

Direct count method was adopted to identify total number of identified species during 

the ecological/baseline surveys. The proposed project area sustains few insignificant 

mammals such as:  Five striped palm squirrel, Roof rat and House mouse are the 

common species of the area while small Indian mongoose is less common. None of the 

species recorded is protected, threatened or included in the CITES appendices. The list 

of identified mammals is presented below in Table 9 and Figure 23 pictorial profile of 

mammals of the proposed project area 

Table 9: List of Identified Mammals of the Proposed Project Area 

S. No English Name Scientific Name Occurrence 

C
o

m
m

o
n

 

Le
ss

 

C
o

m
m

o
n
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ar

ce
 

1 Roof Rat Rattus Rattus X   

2 Small Indian 
Mongoose 

Herpestes javanicus X  X 

3 Hare  Leporidae X   

4 Five striped palm 
squirrel 

Funambulus 
pennantii 

X   

 
 



 

JULY, 2020 53 

 

  

Small Indian Mongoose Five striped palm squirrel 

Figure 23: Pictorial profile of Mammalian Fauna 

4.5 Social Environment  

As discussed earlier the proposed project will be located in Manghopir which is about 

5 km away from Ittihad town. The main entry and exit points to the proposed project 

site mainly include Karachi, National Highway (N5), Karachi Northern Bypass, Orangi 

Town Link Road. Proposed project route Maps road network is shown in Figure 24 

below.  

 

Figure 24: Project Route Maps 
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4.5.1 General Living Conditions  

Karachi is among the most populous metropolitan cities of the world. The population 

of Karachi is increasing exponentially which is coupled by the effect of rural population 

migration to urban center for more livelihood opportunities. Similarly the proposed 

project area having a number of industrial units credits its growth to the mixed 

populations of economic and migrants from different national, provincial, linguistic 

origins. The community in the project area is a mix of Sindhi, Brahui, Pakhtun (mostly 

dominant), Hazarewal, Seraiki, Kashmiri, Memon, and some other Gujarati-speaking 

communities. The local community in the project area utilize groundwater for their 

domestic and daily usage. During the consultation meeting it was also discussed that 

women of the project area are mostly housewife and are not working ladies. Figure 25 

shows the consultation with community. 

 

Figure 25: Community Meeting in Project Area 

  

http://en.wikipedia.org/wiki/Migrants
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4.5.2 Livelihood and Leadership Dynamics    

The livelihood of the people in the project area is mixture of middle and lower class 

population. The livelihood of middle to lower class communities within the project area 

mainly depends upon shop keeping, small scale farming, daily wages (laborer) and 

activities like Farming. Figure 26 shows small scale agriculture activity in project 

surrounding. There is no strong system of political party leadership observed in the 

proposed project area. People living in this area are independent and follow solitary 

lives without any leader. In project area follows a Jirga system, therefore minor 

conflicts are resolved at village level. However, if the conflict is big complex then the 

community leader resolves the conflict through listening to both parties’ point of view. 

The locals of the project area have a strong belief in the community head and they 

believe them as their political leaders and head of the project area. 

  

Figure 26: Small Scale Agriculture Activity in Project Surrounding 

4.5.1 Health and Education   

The healthcare facilities in the proposed 

project surrounding area includes few 

small clinics located near Khyber Chowk 

and only prominent health care facility 

accessible to local communities is “Qatar 

Hospital” about 5 to 6 km away from the 

proposed project area. Apart from 

health facilities, adequate educational 

setup was not identified in the vicinity of 

the project. However, near Khyber Chowk, there were multiple private and 
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government schools observed ranging from primary to matric. College level facility was 

reported by the commuters to be located beyond 4-6 km range.  
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Chapter 5: Stakeholder Consultation 

5.1 Background Information  

The main objective of public consultation is to disseminate information about the 

project and its anticipated impact on the primary and secondary stakeholders. 

Stakeholder consultation with local community and government departments is a 

mean of involving all primary and secondary stakeholders in the Project’s decision-

making process in order to address their concerns, improve project design and give 

project legitimacy. Stakeholder consultation, if conducted in a participatory and 

objective manner, is a mean of project sustainability. 

The public consultation and participation serve, as an effective tool for social 

interaction. This tool helps to develop the significant confidence between the 

stakeholders and the proposed project holder United Waste Management to minimize 

the anticipated environmental and social impacts of the project.  

Primary stakeholders are usually referred to those, who may be directly affected by 

the proposed project’s activities, while on the other hand secondary stakeholders 

refers to those who are usually affected indirectly or they have power to make 

decisions at governmental or institutional level. The most important objective of these 

consultation was to determine the extent of the impact of different proposed project 

activities and suggest appropriate mitigation measures accordingly. This section of EIA 

clearly describes the issues raised by the stakeholders during different consultation 

meetings conducted specifically for this assignment, informal and focused group 

discussions with the primary and secondary stakeholders were carried out which was 

primarily focused on determining the perceptions of the stakeholders  

The overall objectives of the process were identified as follows:  

- To inform and acquire feedback from primary and secondary stakeholders on 

proposed project activities; 

- To identify potential issues and mitigation measures; 

- To incorporate stakeholders concerns in the project documents; and 

- To identify the negative impacts due to the project execution.  
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Following stakeholders were approached by ECS team for consultation meetings 

during this EIA study;  

- Local Community; 

- Real State Offices; 

- Sindh Environmental Protection Agency (SEPA); 

- Sindh Healthcare Commission; 

- Sindh Solid waste Management Board;  

- Karachi Municipal Corporation;   

- Engineering Professionals; 

- Healthcare Professional;  

5.2 Stakeholder Consultation Outcomes/Findings  

Consultation outcomes have been discussed in the following sub sections;  

5.2.1 Local Community Representatives (Sr. Members & Religious Associates)  

- Locals of the project area updated that they are persuaded to use domestic water 

supplies for small scale agricultural activity in the project area;  

- The local community members were positive about the proposed project and 

informed that the area had no law and order issues, however they suggested that 

proper security arrangements should be made for the plant operators or workers 

of the by the project developer;  

- Proper security for facility shall be provided so as to keep the hazardous waste 

inaccessible to outsiders; 

- Health of workers and security personnel must be taken care of due to the nature 

of the project;  

- Concern regarding air pollution during the operational phase were highlighted by 

the community members;   

- Proper stacks for the plant were suggested as the vicinity had, once, already faced 

poor air quality issue during the operational phase of a battery recycling plant;  

- A secure and covered transportation system for waste transportation was 

suggested to keep community safe from any unforeseen hazard and exposure to 

hazardous waste;  

- It was requested to bring in a small-scale medical facility for surrounding residents 

such as a CSR activity since none is available in the 5KM radius of area. The 

following photographs show consultation nearby project area.  
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- Project executers were requested to prefer the local people for labor jobs since 

farming, alone, is not proving enough to cope up with the inflation situation;  

5.2.2 Real Estate Office (Owner)  

- A number of industries are already operational in the project area while new 

industries and plants are being set up as well. Further medical stores, hospitals and 

clinics are located near Khyber chowk to facilitate the local communities and 

employees of the industrial units operating in the project area; 

- The medical facilities, the clinics and medical stores are also located approximately 

3 to 4 km away from the area, it was also discussed that the project executers may 

also facilitate the waste treatment generated in the project area but the 

community members should be informed in an transparent manner about the type 

of waste being treatment at the facility;   

- Air pollution control must be taken under consideration since the area has already 

been a victim of bad air quality during the operation of iron ore and battery 

recycling plant. However, the issue was resolved with the installation of chimneys; 

5.2.3 Sindh Environmental Protection Agency (Deputy Director Technical) 

- Consultation with Karachi Municipal Corporation (KMC) should be done to review 

the current mechanism adopted by KMC for disposing incineration ash, further the 

project developer should consider acquiring the relevant No Objection Certificates 

(NOC)s for the proposed development;  

- In case the plant is not relying on natural gas from SSGC, the emissions of diesel 

needs to be assessed thoroughly before project operations; 

- Air dispersion modelling for the type of plants involving burning and release of 

certain emissions is suggested. Proper handling and execution of waste must be 

ensured through trained staff;  

- The responsibility of transportation of waste from different collection points to the 

incinerator plant and onward to the landfill site, must be clearly taken up by the 

project developer;  

- Each incinerator plant must have a sufficient waste storage capacity in order to 

continuously run the incinerator plant. For the purpose of security and to maintain 

check and balance of transparent waste handling and processing, a vigilant 

surveillance system must be installed at site; 
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5.2.4 Sindh Health Care Commission (Deputy Director Clinical Governance) 

- Healthcare waste is hazardous in nature and should be stored properly in 

temperature controlled storage area to prevent growth and spread of certain 

microorganisms;   

- Project developed should also consider signing Memorandum of Understanding 

(MoU) with all the hospitals, industries or medical centers from where the waste 

will be collected;   

- These MOUs should clearly mention every aspect of waste collection and disposal 

mechanism including transportation of the waste should be given due 

consideration; 

- The transparency and audit of waste material during all the phases must be 

ensured by the proponent. Especially, between the collection point and the 

incinerator plant; 

5.2.5 Sindh Solid Waste Management Board (Executive Director Karachi) 

- The disposal of ash from the proposed incineration units is the only area of 

concern, the amount quantity and type of ash should be assessed by the developer 

before its disposal to the landfill sites under the jurisdiction of Sindh Solid Waste 

Management Board (SSWMB); 

- The project developer must visit SSWMB office and submit an application 

mentioning the aforesaid information to seek approval before disposing of the ash 

which will be produced as a result of incineration process;  

5.2.6 Karachi Municipal Corporation (Deputy Director Incineration Plant) 

- Overall the incinerator plants are very useful and rather indispensable for the city 

of Karachi because of the overgrowing generation of waste from hospitals, clinics, 

and industries;   

- KMC has very limited incineration facility which is already running under load. 

Therefore, new incinerator plants must be encouraged and supported by all the 

relevant departments to share the load of KMC and hence may benefit the city; 

- Currently KMC dispose of the incineration ash at the available landfill sites which 

are under the jurisdiction of Sindh Solid Waste and this is the only available option 

for ash disposal within the city;  
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5.2.7 Engineering Expert (Former Vice President IEP, Karachi) 

- Medical waste and hazardous industrial waste are very serious and sensitive matter 

and needs proper attention therefore the proposed facility is highly encouraged; 

- The project developer should estimate the ratio of ash to waste and take proper 

mitigation measures for ash disposal;  

- Air quality management and monitoring system (EMS) must be installed and 

exercised continuously; 

- Temperate of each chamber of the incinerator along with the overall temperature 

must be maintained properly;  

5.2.8 Healthcare Professional (Former CEO, Sindh Healthcare Commission) 

- Identification and consultation with some private hospitals or clinical as central 

points for waste collection before finally being dispatched to the incineration plant 

must be done; 

- Project developer should consider a collaborative strategy for establishing a unique 

model for waste collection, transportation and disposal for incineration; 

- Project developer should ensure that there is no leakage in the system while 

ensuring that all the waste is incinerated and not recycled or reused;  

Note* Due to global pandemic situation of COVID-19 a number of departments 

discouraged physical meeting for consultations, letters were dispatched to all the 

relevant departments for consultations which were also followed by frequent follow 

up calls. Further the Government of Sindh (GoS) imposed a lock down to prevent the 

spread of virus, majority of consultation meetings were undertaken before the 

prevailing conditions. However few consultation meetings were under taken recently 

during which proper SOPs were followed by EIA team. 

Pictorial presentation of consultation meetings is given on the next page.  
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Focused Group Discussion with 

Community  

Consultation with Religious Associate 

(Madrassa)  

  

Consultation with  

Deputy Director Incineration KMC  

Consultation with Engineering Expert 

(Former VP, IEP) 

 
Consultation Meeting with Healthcare Professional (Former CEO, SHCC) 
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Chapter 6: Project Alternatives 

6.1 Background Information  

Analysis of alternatives as it is an integral part of the EIA process to select the best 

option among the entire possible project options related to project; site, technology 

and design. After careful examination and expert’s judgment rationale for project site 

and technology selection was developed and discussed in the below section.  

6.1.1 Rationale for Site Selection   

The basic purpose of the proposed project is to provide waste management and 

treatment solutions for Karachi. As discussed previously the proposed project will be 

located near Northern Bypass which is not so thickly populated area as compared to 

other parts of the Karachi city. Other areas of the city are heavily swelled by traffic 

congestion which usually results in air pollution adding more pressure onto the existing 

air shed of thickly populated areas of the city by installation of 03 incineration plants 

community health may be affected. The proposed project site also provides access to 

the two waste disposal sites i.e. Gondpas and Jam Chakro, where incineration ash may 

be disposed off, thereby having very limited chances of community exposure to 

incineration ash. The modeling study of emission dispersion also predicted that 

ambient air levels of the selected criteria pollutants (CO, SO2, NOx and TSP) would be 

in compliance with the SEQS limits during the operational phase of the project.  

On the basis of aforesaid facts, it is easy to understand that the proposed project site 

is not much populated hence reducing the chances of community exposure to the 

emissions. Plus the air shed of the project area is relatively clean and may easily retain 

the pollution load, however the emissions expected from incinerations will be within 

the SEQS limits.  

6.1.2 Rationale for technology selection  

Due to strict environmental regulation for bio medical and industrial waste a number 

of technologies are adopted globally to treat medical and hazardous industrial waste 

prior to its final disposal with minimum effects on public health and environment. In 

this case among all possible options incineration is the best possible option for 

treatment of industrial and bio medical waste. Table-10 to observe advantages versus 
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disadvantages of available hospital and industrial (hazardous & nonhazardous) waste 

treatment options. 

Table 10: Advantages versus Disadvantages of Available Hospital/Hazardous Waste Treatment Options 

S No. Treatment Option Advantages Disadvantages 

1. Pyro lytic 

incineration 

/three-stage 

incineration with 

efficient gas 

cleaning 

Very high disinfection 

efficiency;  

Adequate for all infectious 

waste and most 

pharmaceutical and 

chemical waste. 

Incineration 

temperature above 

800°C, expected 

outcomes after and 

during incineration 

process;            

- Air emissions.  

- Fly ashes.  

- Bottom ashes.  

2. Single chamber 

incineration with 

dust reduction 

- Good disinfection 
efficiency and waste 
volume reduction 

- Residues may be 
disposed of in a land 
fill; no need for highly 
qualified operators; 
relatively low 
investment and 
operation costs. 

- Significant 
concentration of air 
pollutants/emissions 
into the 
environment.  

- Periodic 
accumulation of slag 
and soot particles. 

- Inefficient in 
destruction of 
thermally resistant 
chemicals and drugs 
such as cytotoxic. 

3. Drum or brick 

incinerator 

- Waste volume 
reduction;  

- Residues may be 
disposed of in a landfill; 
no need for highly 
qualified operators; 
very low investment 
and operating costs. 

- Significant air 
emissions of black 
smoke, fly ash and 
toxic flue gas 

- Exception only for 
disposal of 
infectious waste 
under certain 
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circumstances 
outside urban areas  

4. Chemical 

disinfection 

- Efficient disinfection 
under good operating 
conditions with special 
waste. 

- Costly if the 
chemical 
disinfectants are 
expensive 

- Requirement of 
highly qualified 
technicians for 
operation of the 
process; use of 
hazardous 
substances which 
require 
comprehensive 
safety measures;  

- Inadequate for 
pharmaceutical, 
chemical and most 
types of infectious 
waste (mixed solid 
waste). 

5. Microwave 

irradiation 

- Good disinfection 
efficiency under 
appropriate 
operational conditions; 
environmentally 
sound. 

- High investment and 
operation costs; 
potential operation 
and maintenance 
problems;  

- Only for wet 
infectious waste or 
for infectious waste 
with a high water 
content. 

7. Shredding and 

Disinfect/ 

Autoclave wet-

thermal 

treatment,  

- Environmentally 
sound; relatively low 
investment and 
operation costs.  

- Good for infectious and 
microbiological wastes. 

- Shredders may be 
subjected to break-
downs and may 
require qualified 
technicians;  

- Inadequate for 
chemical waste or 
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- Immediate treating of 
hospital waste without 
any transportation to 
faraway of hospital site 
for treating. 

- Low volume of residues 
up to 80%  

waste which is not 
easily penetrable by 
steam (post 
shredding type) 

Based on thorough literature review, review of available technologies, options for 

medical and industrial waste disposal and environmental expert’s judgment the finest 

possible option for treatment of medical and industrial waste is incineration covering 

following key advantages in terms of environmental sustainability: 

- Volume and mass reduction of industrial and bio medical waste.  

- Proper disposal of waste with reduced environmental impacts. 

- Reduction in air pollution currently caused due to uncontrolled burning of waste 

- Capacity development of hospitals and industries for proper handling of waste 

- Adequate for all infectious as well as hazardous waste; 

- Conversion of hazardous waste into inert and non-pathogenic waste. 
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Chapter 7:  Potential Environmental Impacts and Mitigation 
Measures 

7.1 Background Information   

This section discusses the potential environmental and social impacts of the proposed 

activities associated with construction and operational phase of the project. 

Additionally this section of the report predicts the magnitude of the impact, assess its 

significance, recommends mitigation measures to minimize adverse impacts, and 

identifies the residual impacts of the proposed project.  

The discussion starts with a description of the methodology used for the impact 

assessment. The impacts on the environment from various activities of the proposed 

project can be categorized as follows: 

Impact on Physical Resources 

- Topography and Land use pattern 

- Site Aesthetics 

Impact on Environmental Resources 

- Air Quality 
- Noise Levels 
- Water Quality 
- Soil Quality 

Impact on Ecological Resources 

- Terrestrial Ecology 

Impact on Human Environment 

- Health and Safety 

Socio-economics 

- Road Safety & Traffic 
- Livelihood & Economy 

Waste Disposal 

- Solid waste disposal 
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Potential impacts from the proposed project activities were identified by thorough 

review of the project activities, study of surrounding environment, review of literature, 

review of previous similar studies and expert’s judgment. 

The identification and assessment of environmental impacts is based on the local and 

international guidelines as discussed previously in the section of legislative 

requirements of this EIA document which was supplemented by review of project 

activities, expert’s judgment study of surrounding environment, review of literature 

and review of previous similar studies. The assessment procedure includes following 

steps: 

A. Prediction of the potential environmental and social impacts  

This step refers to the description of quantitative and qualitative impacts of the 

proposed project. This may be achieved through comparison with other similar 

activities. 

a) Definition of the Criteria for Determining Significance 

The consequence of the proposed activity is evaluated by comparing it against a 

recognized Significance Criteria. The criteria are of the following types: 

- Institutional recognition laws, standards, government policies, or plans 
- Technical recognition guidelines, scientific or technical knowledge, or judgment of 

recognized resource persons 
- Public recognition social or cultural values or opinion of a segment of the public, 

especially the community directly affected by the proposed project 
- Professional interpretation of the evaluator 
 

b) Identification of the mitigation measures 

If it is determined that the predicted impact is significant then the suitable mitigation 

measures are identified. There is a range of mitigation measures that can be applied 

to reduce impacts. Broadly, these measures can be classified into four categories: 

- Avoiding the impact altogether by not taking certain proposed activity or parts of 

an activity, for example, using CFC-free equipment to avoid impact on ozone layer 

- Minimizing impacts by limiting the degree or magnitude of the activity, for 

example, minimizing dust emission by reducing vehicle speed 
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- Compensating for the impact by replacing or providing substitute resources or 

environments 

 

c) Evaluation of the residual impacts 

Incorporation of the suggested mitigation measures reduces the adverse impact of the 

proposed project and brings it within the acceptable limit. This step refers to the 

identification of the anticipated remaining impacts after mitigation measures have 

been applied. 

B. Identification of the monitoring requirements 

The last step in the assessment process is the identification of the minimum monitoring 

requirements. The scope and frequency of the monitoring depends on the residual 

impacts, and its details are later addressed in Chapter 8; Environmental Management 

and Monitoring Plan (EMMP) of this EIA document. The purpose of monitoring is to 

confirm that the impact is within the predicted limits and to provide timely information 

if unacceptable impact is taking place.  

7.2 Impact Assessment (Construction Phase) 

7.2.1 Physical Resources  

7.2.1.1 Topography and Land use  

Potential Impact   

The activities associated with construction phase, may result in changes in topography 

no major impacts onto the existing land use pattern is envisaged at proposed project 

location. However small scale excavations, leveling and grading may result in micro 

topographical changes at project site. Further, in case of residual construction material 

such as cement and or ready mix if not handled properly and left unattended it may 

result in formation of uneven structures. The impact on the topography is expected to 

be insignificant.  

Criteria for Determining the Significance  

An adverse impact will be interpreted if surface topography is modified and an adverse 

impact onto the surface topography of project site will be interpreted if the fact is 
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established that the topographic elevation of project site is modified and prominent 

heaps are observed.   

Mitigations 

- Proper site leveling should be ensured, in order to minimize the probability of 

topographic changes at and project site  

- The cutting and leveling activities within the site will be controlled as required for 

the proposed project.   

- Ensure that construction material such as cement and or ready mix is handled 

properly and no residual material is left unattended so as to avoid the probability 

of formation of heaps  

Residual Impacts 

If the suggested mitigation measures are implemented, disturbance to the surface 

topography will be minimized.  

Monitoring Requirements 

Surface topography, to be monitored during construction by an Independent 

Environmental Monitoring Consultant (IEMC).  

7.2.1.2 Site Aesthetics  

Potential Impact   

If construction residues are not well managed and not disposed off at a designated 

area, it may affect the site aesthetics. Furthermore, the construction activities will 

generate solid waste, if the waste is scattered and not handled properly and left 

unattended it will result in adverse visual aesthetics at the proposed project site. 

Criteria for Determining the Significance  

Adverse unpleasant and unaesthetic conditions may be developed if construction 

residuals and waste left unattended. 

Mitigations 

- A designated area will be allocated for storage of the construction residue and 

associated waste material, prior to its final disposal. 
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- Ensure that construction material such as cement and or ready mix is handled 

properly and no residual material is left unattended so as to avoid the 

probability of formation of heaps and uneven structures 

- It is recommended that green belts will be developed in and around the 

proposed project site, while considering plantation of native species 

- Proper site-specific housekeeping is to be ensured during construction 

activities 

Residual Impacts 

Implementation of the proposed mitigation measures is not likely to leave any long-

term residual impact. 

Monitoring Requirements 

Periodic visual inspections will be carried out as part of the Environmental 

Management Plan (EMMP) to ensure good site aesthetics by an Independent 

Environmental Monitoring Consultants:  

- Proper housekeeping  

- Visual Assessment 

- Waste Storage Practices 

7.2.2 Impact on Environmental Resources  

7.2.2.1  Ambient Air Quality  

Potential Impact   

The proposed project will include small scale construction activities which may affect 

the ambient air quality on temporary basis. Ambient air quality may be altered typically 

by use of construction machinery, equipment and vehicles if the items discussed are 

not tuned properly. Also untrained drivers by over speeding of heavy vehicles may 

contribute in dust dispersion within the project vicinity which may cause impairment 

of human health which includes chronic respiratory diseases.  

Criteria for Determining the Significance  

An adverse impact will be interpreted if the ambient air quality at the proposed project 

location exceeds the prescribed SEQS limits.  
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Mitigations 

 
- Use of standard construction equipment and vehicles 

- Scheduled maintenance of equipment and vehicles including engine tuning, 

filter cleaning, etc. 

- Water spraying will be done to reduce dust emissions 

- The vehicle speeds on graded roads will be limited in order to minimize dust 

emissions 

Residual Impacts 

Ambient air quality is likely to be altered during the construction phase.  

Monitoring Requirements 

Ambient air quality monitoring including critical pollutants such as; SOx, NOx, PM10 and 

CO to be conducted by engaging Independent Environmental Monitoring Consultant 

(IEMC). The monitoring reports to be submitted quarterly to EPA-Sindh, providing 

compliance status with applicable regulations. 

7.2.2.2 Noise 

Potential Impact  

Noise related nuisance is a characteristic feature of construction stage. Heavy vehicles 

and construction machinery during the construction is likely to generate elevated 

levels of noise. This may cause negative health effects on the workers and to those 

who are exposed to it such as stress, hypertension, headaches and even hearing loss. 

However, it is important to note that the major construction activity is expected to be 

carried out during the daytime 

Criteria for Determining the Significance  

An adverse impact will be interpreted if, the noise levels within the close proximity of 

the proposed project construction sites exceeds the SEQS limits.   

Mitigation Measures  

- All construction vehicles, machineries and equipment to be installed with 

suitable silencers 
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- Project construction zone to be barricaded and proper signs boards to be 

displayed  

- Unauthorized personnel will not be allowed to access construction zone  

- Onsite workers associated with construction activities will be provided with 

adequate ‘personal protective equipment’ (PPE) to reduce their probability of 

high noise exposure 

- Also, the construction activities will be scheduled / planned in such a way as to 

prevent high noise activities during night times and simultaneous operation of 

multiple high noise equipment will be avoided to the extent feasible 

Residual Impact  

- Strict implementation of the proposed mitigation measures is not likely to leave 

any long-term residual impact; however, the minimal level of noise is still 

expected from proposed project activities.  

Monitoring Requirements 

- During construction phase periodic noise level monitoring will be carried out as 

prescribed in SEQS, by an IEMC. The ambient noise levels and noise emission 

from equipment and machineries will also be monitored.  

7.2.2.3 Water and Wastewater Quality 

Potential Impact  

Use of water during construction phase will be minimal. Wastewater will be generated 

from domestic usage during the construction activities. This water will be in limited 

amounts and will be routed into the soakage pit. Supervision of construction site will 

be done in a way that no stagnant water pools or puddles remain for longer period as 

they will serve as breeding grounds for mosquitoes.  

Criteria for Determining the Significance  

A significant impact on the water quality will be interpreted if improper discharge of 

construction material onsite causes nuisance and may result in stagnant water and 

ground water quality degrades and deviates from the current condition.  

Mitigation measures 
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- Avoid excessive use of water to ensure conservation of available water resources 

for the community  

- Avoid mixing of water with waste generated during construction 

- Avoid dumping of construction waste in any water channel or nallah around 

proposed facility 

- Regular check and maintenance of vehicles and machineries to avoid spills 

  

Residual Impacts 

Residual impacts are foreseen to be negligible / low in this case if recommended 

mitigation measures are adhered with. 

Monitoring Requirements 

Visual inspection and proper implementation of proposed mitigation measures to be 

ensured  

7.2.2.4 Soil Quality 

Potential Impact  

Since the proposed project will be developed on a vacant plot hence very minimum 

excavation will be required, which may result in soil erosion, not only this but leakage 

and spillage of construction material may also result in soil contamination.  

Criteria for Determining the Significance  

The adverse impact onto the site soil will be interpreted in case if it is contaminated by 

spillage of construction material.   

Mitigation Measures  

- Careful use of heavy machineries and equipment should be ensured in order to 

prevent leakages which may result in release of contaminants directly onto the soil. 

- Ensure that malfunctioning machineries should be kept away from exposed soil 

area and should be repaired on immediate basis at designated workshops having 

impermeable floors.  

- A spill prevention response team will be available throughout the construction 

phase. 
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Residual Impacts 

Residual impacts are foreseen to be negligible / low in this case if recommended 

mitigation measures are adhered with. 

Monitoring Requirement  

Visual inspections will be carried out by an Independent Environmental Monitoring 

Consultant to ensure that the soil within the project surrounding is not being 

contaminated during the project activities. 

7.2.3 Impact on Ecological Resources  

7.2.3.1 Terrestrial Ecology 

Potential Impact  

Since most terrestrial flora and fauna recorded or reported within study area are 

disturbance tolerant and are dwellers of typical urban setting, hence no significant 

impact is envisaged. 

7.2.4 Impact on Human Environment  

7.2.4.1 Health and Safety 

Potential Impact  

Construction phase activities may result in severe health and safety hazards. It is 

important to note that the untrained workers may cause harm to themselves as well 

as others due to lack of awareness and skills.  

Criteria for Determining the Significance  

A significant impact will be interpreted if a large number of frequent accidents, 

incidents, injuries and hazards occur at proposed project sites.  

Mitigation Measures 

The contractor will ensure that activities at the site will not cause damage to lives and 

properties by implementing the following measures to ensure the health and safety of 
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workers and the public.  

- Only skilled workers will be allowed to work at the construction sites 

- Provision of first aid facilities for workers at site for meeting the emergency needs 

of workers 

- Emergency response training should be given to employees and evacuation drills 

should be scheduled and conducted 

- Ensure that hazards associated with manual lifting are controlled by proper lifting 

techniques, work rotation system will reduce the chances of being exposed to work 

related stress associated with construction activities 

- Unauthorized personnel will not be allowed to access the proposed project site 

without permission and safety permits 

- Arrangement of proper first aid unit and emergency vehicle to take affected 

personnel to the nearest medical facility 

- Workers should be facilitated by providing appropriate work specific PPE’s 

- Construction area will be fenced to avoid accidents and will be properly drained to 

avoid stagnant water that could harbor mosquitoes and other disease vectors 

- Accidents records will be maintained 

- Use of signage must be implemented 

- The Management of facility must ensure that the safety policy is implemented at 

all project stages to reduce the chance of occurrence of frequent hazards 

Residual Impacts 

Residual impacts are foreseen to be negligible / low in this case if recommended 

mitigation measures are implemented. 

Monitoring Requirements 

Risk assessment to be carried out on weekly basis by engaging Independent 

Environmental Monitoring Consultants. 
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7.2.5 Waste Disposal  

7.2.5.1 Solid waste 

Potential Impact  

Main solid waste generation during construction phase is expected to be construction 

debris like rubble, excess construction materials, steel scrap, wooden scrap, sand, 

gravel, lubricating oils and chemicals etc. Besides being an eyesore, the waste can also 

pose a health hazard; pollute soil, surface and ground water if disposed of improperly. 

Majority of the construction material to be used and waste generated as a result of 

construction activity will be inherently less reactive and chemically inert under normal 

conditions however, its handling and storage may pose adverse impacts of minor 

nature which could easily be controlled by implementing the recommended mitigation 

measures in this report. 

Criteria for Determining the Significance  

A significant impact will be interpreted if the construction waste is scattered and 

dispersed at project sites and its surroundings.  

Mitigations Measures  

A waste management plan will be developed by the contractor after approval of the 

management of the proposed facility before the start of the construction activities. Key 

elements of the waste management system will be the following: 

- Separate bins will be placed for different type of wastes - plastic, paper, metal, 

glass, wood, and cotton 

- Recyclable material will be separated at source. The recyclable waste will be sold 

to waste contractors for recycling 

- No waste will be dumped at any location outside the proposed site boundary 

- All hazardous waste will be separated from other wastes. Hazardous wastes will be 

stored in designated areas with restricted access and proper marking. Hazardous 

wastes will be disposed of through approved waste contractors 

- Surplus construction materials including partially filled chemical and paint 

containers will be returned to suppliers. Inert construction wastes will be sold as 

scrap to contractors 
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- Record 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 

- Training will be provided to personnel for identification, segregation, and 

management of waste 

Residual Impacts 

Proper implementation of the mitigation measures will ensure that the residual 

impact from waste is minimal.  

Monitoring Requirements 

An IEMC will carry out monthly visual inspections to ensure good solid waste 

management practices at proposed project site.  

7.3 Impact Assessment (Operational Phase)  

7.3.1 Impact on Physical Resources 

7.3.1.1 Topography and Land use 

Potential impact 

Since all the activities for development of proposed UWM incineration plant are 

limited to construction phase only, hence no impact on to the topography and land use 

pattern is envisaged during the operational phase of the proposed project.  

7.3.1.2 Site Aesthetics   

Potential Impact 

If proper housekeeping practices are not adopted during the operational phase and 

the items to be utilized are scattered at all places within and around the proposed 

warehouse and the incineration plant, it may create adverse effect onto the existing 

(internal) site aesthetics.   

Criteria for Determining the Impact 

Incase if the items to be utilized during operational phase are scattered within and 

around the proposed UWM incineration facility during the operational phase of the 

proposed project an adverse impact will be interpreted.  



 

JULY, 2020 79 

 

Mitigation Measures 

- It is strongly recommended to keep all the items to be utilized during operational 

phase at a designated area, those areas should be properly marked and for its 

effective utilization and purpose for example; hazardous/medical and industrial 

waste shall only be stored in cold storage area, chemical drums and maintenance 

material etc shall only be placed in warehouse and so on 

- Strong administrative controls and management system should be in place and 

implemented during the entire life cycle of the proposed project to avoid the 

chances of adverse aesthetic impact at project site 

Residual Impact 

Strict implementation of the suggested mitigation will significantly reduce the chances 

of any residual impact; however weak administrative control may exhibit and enhance 

the quantum of the impact discussed above.   

Monitoring Requirements 

Periodic visual inspections and housekeeping audit shall be carried out by engaging a 

third party Independent Environmental Monitoring Consultant (IEMC) to monitor 

housekeeping practices at project site.  

7.3.2 Impact on Environmental Resources  

7.3.2.1 Air Quality 

Potential impact 

During operational phase, following would be the potential ambient air pollution 

sources; incineration units, backup generators (if used) and waste transportation 

vehicles, fugitive emissions from diesel storage area and incineration ash if left 

unattended. Following ambient air pollutant are likely to disperse in ambient 

environment Oxides of Sulphur (SOx), Nitrogen Oxide (NO), Nitrogen Dioxide (NO2), 

Carbon Monoxide (CO), Particulate Matter (PM 10 and 2.5) VOCs, Dioxins, Furans, and 

incineration ashes (if stored at site before final disposal). The aforesaid pollutants may 

only disperse incase if proper pollution abatement technologies and methods are not 

adopted. Furthermore, it is important to note the incineration units are installed with 

air pollution control system which will significantly reduce air emissions levels in the 

project area. Additionally, the detailed Air Dispersion Modeling was conducted to 
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identify and predict stack emissions concentration. The model revealed that the 

emissions during project operations will remain within the permissible limits as defined 

in SEQS. The ADM findings are attached as Annexure- IX.  

Criteria for Determining the Significance 

An adverse impact will be interpreted if the proposed facility exceeds the maximum 

permissible SEQS limits for gaseous emissions and ambient air quality. Also if the fact 

is established on scientific grounds that the ambient air quality is degraded or affected 

by proposed project operations then the significant impact on ambient air quality will 

be interpreted.  

 Mitigation Measures 

- All the possible ambient air pollution sources shall be installed with appropriate air 

pollution abatement technologies 

- A specially designed wet scrubbing system with fitted in incineration units should 

be frequently checked to avoid chances of ambient air pollution in the project 

surrounding 

- Air to fuel ratio of generators should be maintained at all times 

- Diesel storage facility should be inspected for any leakages and incase if a leakage 

is identified it should be immediately being repaired to avoid fugitive emissions 

from the source 

- Discourage idling of vehicles i.e. vehicle and equipment will be turned off when not 

in direct use to reduce exhaust emissions 

- Discarded or broken medical equipment such as mercury thermometers, 

sphygmomanometers, blood pressure devices, dilation and feeding tubes will not 

be incinerated at any time to avoid chances of dioxins and furans emissions 

- Height of stacks will be as per statutory requirement. Stack will have sampling 

points consisting of sampling port-hole, platform and access ladder, to monitor the 

emission levels 

Residual Impacts 

Strict implementation of the proposed mitigation measures is unlikely to leave any 

long-term residual impact. 
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Monitoring Requirements 

Periodic ambient air quality monitoring as prescribed in SEQS shall be carried out 

during the entire life cycle of the proposed project by engaging Independent 

Environmental Monitoring Consultant (IEMC).   

7.3.2.2 Noise 

Potential Impact 

The proposed project will include a number of noise sources, which will have potential 

adverse impacts on the workplace and ambient noise levels. The noise normally 

occurring inside rooms is often referred to as “background noise.” The continuous 

exposure to the elevated levels of noise may result in; headaches, hearing problems 

and even loss in severe conditions, anxiety, and accumulation of stress hormones and 

hypertension. All these health conditions may affect the overall health of the exposed 

workers and laborers associated with the proposed project. 

Criteria for Determining the Significance  

An adverse impact will be interpreted if the noise level exceeds the prescribed SEQS 

limits. 

Mitigations Measures 

 
- Proper maintenance of all the equipment to be utilized during operational phase 

will be maintained throughout the entire life cycle of the proposed project to 

reduce the chances of elevated noise levels 

- Provide barriers by using appropriate noise reduction material such as; UPVC 

walls around site boundaries to provide some buffer against noise propagation.  

- Proper sign board indicating noise area shall be installed at all areas within the 

proposed WMF 

- Workers to be provided with ear plugs and ear muffs at high noise area and 

unauthorized personnel shall not be allowed to enter high noise area at all time  

- Authorized personnel should seek and obtain work permit before entering the 

noisy area 

Residual Impacts 
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Strict implementation of the proposed mitigation measures is unlikely to leave any 

long-term residual impact. 

Monitoring Requirements 

During operational phase periodic noise level monitoring will be carried out as 

prescribed in SEQS, by an IEMC. The ambient noise levels and noise emission from 

equipment and machineries will also be monitored.  

7.3.2.3 Water and Wastewater Quality 

Potential Impact 

As discussed earlier in environmental baseline section there are no prominent surface 

water resources at project site, however the main sources of water supply to the 

project area includes water tanker. Primarily Domestic wastewater will be generated 

during operational phase. The wastewater may be a potential source of pollution to 

groundwater. 

Criteria for Determining the Significance  

A significant impact will be interpreted if the discharge effluent water does not meet 

the prescribed SEQS limits or exceeds the limits.   

Mitigations Measures  

- Ensure that sewage water is properly treated at the site by wastewater treatment 

system and ensure that there are proper soakage pits with porous walled chamber 

that allows water to slowly soak after the effluent is pre-settled in septic tanks.  

- Effluent sewers to be periodically cleaned and inspected for integrity in order to 

ensure effective transport of effluents and prevent overflows and leakages and 

infiltration; 

- Utilization of sand and fine gravels to be made mandatory in pits which should be 

spread across the bottom of pit to help disperse the flow. Depth should not be less 

than 1.5 meters above the ground water table, the pits shall be designed in a way 

which allows percolation through soil from the soak pits, and small particles are 

filtered out by soil matrix allowing organic material to be digested/degraded by 

microorganisms.  

Residual Impacts 
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Strict implementation of the proposed mitigation measures is unlikely to leave any 

long-term residual impact. 

Monitoring Requirements 

 
- Periodic audits to be conducted by Independent Environmental Monitoring 

Consultant (IEMC) to assess implementation of the control measures and results of 

audits to be reviewed and corrective actions to be taken for any deviations. 

7.3.3 Impact on Ecological Resources 

7.3.3.1 Terrestrial Ecology 

Potential Impact  

As described in ecological baseline the proposed UWM incineration plant will be 

located in an area in close proximity of manghopir hence; the concentration of human 

settlement is quite low within the specific area in comparison with other parts of the 

city. This factor may reduce anthropogenic environmental stressors therefore floral 

and faunal species may flourish. However, the fact is contradicting and during surveys 

and assessments it was observed that biodiversity of the project area was insignificant 

due to unavailability of fresh water resources. The area does not fall in any of the 

protected category (National Park, Game reserve or Wildlife sanctuary etc.), Neither 

listed species of flora and fauna were reported threatened, vulnerable, critically 

endangered or near to extinction according to IUCN red list or protected under CITES 

and or SIND WILDLIFE ORDINANCE etc.  

Additionally, it is important to note that once the medical and industrial waste is 

incinerated the process will produce ash as a final product which if stored improperly 

before disposal in an open environment may disperse in the ambient environment and 

ultimately ash particles may settle onto the plant’s leaf which may affect the process 

of transpiration ultimately affecting plant life. During the process of ash transportation 

if the ash is transported in an uncovered vehicle there are significant chances of its 

dispersion. Accidental spills may also affect this existing plant species in project area.  

Criteria for Determining the Significance  

An adverse impact will be interpreted if any physical damage is observed to the existing 

species in 05 km radius of the project area and if the fact is established on scientific 

ground that the damage has been caused by project operations.  
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Mitigations Measures 

 
- Incineration ash should be controlled at source and shall be stored till such time its 

final fate is decided after its composition testing in a designated area provided with 

impermeable roof, floor and boundaries to avoid its dispersion in ambient 

environment 

- The anticipated impacts on to the existing species nearby the project area are 

invisible in the short run, while the accumulation of incineration ash particles onto 

the existing species may exhibit the devastating impacts onto the survival rate in 

the long run, therefore it is strongly recommended to observe the survival rate of 

the existing species on quarterly basis and in case if it is declining the species should 

be replanted by ratio of 1:5 by the help of local communities 

Residual Impacts 

Strict implementation of the proposed mitigation measures is unlikely to leave any 

long-term residual impact. 

Monitoring Requirements 

During operational phase periodic ecological monitoring will be carried out as, by an 

Independent Environmental Monitoring Consultant (IEMC).   

7.3.4 Impact on Human Environment  

7.3.4.1 Health and safety 

Potential Impact 

During the operational phase a number of equipment’s and systems will be working in 

parallel to that a number of technical and non-technical personnel will also work at the 

proposed project site. The working activities may include; routine office working, 

repairs and maintenance and incinerator operations, safety and security provision, 

loading and unloading of medical and industrial waste and incineration ash etc. 

Therefore, a number of health and safety hazards are envisaged incase if proper 

Standard Operating Procedures (SOPs) for machinery and equipment operations, 

Material Safety Data Sheets (MSDS) for chemical handling and storage, protocols for 

operations monitoring and inspections and adequate health, safety and environmental 

risk assessment systems, tools and personnel are not in place.   
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Incase if the HSE systems are not in place project operations may not only harm the 

workers but the local communities may also be affected by project operations.  

Criteria for determining the significance 

A significant impact will be interpreted if a large number of fires, explosions, frequent 

accidents, incidents, injuries and hazards are reported at proposed project site and if 

the fact is established on scientific grounds that the nearby settlements are affected 

by project operations in terms of health and safety.   

Mitigation Measures 

- It is strongly recommended that a proper HSE management system and team is 

available at project site at all times on rotational basis during the entire life cycle 

of the proposed project 

- Ensure that all areas of the proposed WMF are properly marked and labeled by 

adequate safety sign boards, these boards shall display hazard type, nature and 

quick remediation in case of its occurrence. All the sign boards shall be displayed 

in English, Urdu and Sindhi language 

- HSE staff shall make sure that all the hazards that are likely to occur at project site 

are clearly identified and a proper risk assessment matrix along with its mitigation 

and controls are in place and communicated to all the workers via tool box talk 

- Tool box talk shall be made mandatory on regular basis and all the workers shall be 

trained for all the possible hazards at project site 

- Ensure that adequate firefighting systems are in place and frequent mock drills are 

carried out to enhance the emergency preparedness and response skill of the 

workers 

- Ensure proper maintenance of firefighting systems during the entire life cycle of 

the proposed project 

- Implement Log out Tag Out (LOTO) while working on live electrical panels during 

operational phase 

- All the workers involved in, operational activities will be provided with proper PPEs 

according to their job description including; Masks, aprons, head covering, and 

shoe covers, gloves, eye-shields and coverall etc 

- All compressed gas containers and cylinders stored outdoor in a designated cage 

and must be appropriately label and shielded from exposure to extreme 

temperatures and away from any combustible materials. 
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- Eye-wash stations or emergency showers should be provided close to all 

workstations where immediate flushing with water is the recommended first-aid 

response; 

- Material Safety Data Sheet (MSDS) for chemicals, if any, will accompany the 

consignment.  

- The facility must ensure implementation of proper Safety policy at all project 

locations so as to reduce the chances of occurrence of frequent hazards.   

- Proper systems for contractor’s safety shall be in place which shall be implemented 

when the contractor(s) access project site for any of the activity associated with 

operational phase. The contractors shall only be allowed to access the project site 

if they qualify HSE criteria and policies after getting a proper work permit and the 

permit shall clearly identify nature, type, quantum and time of work which shall 

remain valid for a specific period of time till such time the contractor completes 

their job at site.  

- All the vehicles accessing project area shall also be inspected for fitness especially 

gas cylinders shall be inspected thoroughly to avoid any leakages or unforeseen 

hazard associated with damaged gas cylinders.  

Residual Impacts 

Strict implementation of the proposed mitigation measures is unlikely to leave any 

long-term residual impact. 

Monitoring Requirements;  

Detailed Health and Safety Inspections shall be carried out by engaging a third party 

consultant on monthly basis.  

7.3.5 Socio-Economics 

7.3.5.1 Road Safety & Traffic 

Potential Impact  

During the operational phase it is envisaged that a number of administration officials will 

travel from city to the project site. However, at this stage movement from the city to 

project site may not be much frequent but in future once the area is fully developed 

severe traffic issues may develop with the passage of time and increase in population 

concentration in project area.  
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At this stage particularly waste carrier (specialized vehicles) may move from different 

parts of the city to the project site and from project site to the waste dumping/disposal 

site for disposal of incineration ash. During this routine waste transportation via 

specialized vehicles in case if the drivers does not obey traffic rules and speed limits a 

number of serious accidents may occur at different road networks. Also if the vehicles 

are not parked within the existing boundaries of the proposed project area, the nearest 

stakeholders may experience nuisances and their daily operations may be delayed due 

to traffic congestion.  

Criteria for determining the significance 

A significant impact will be interpreted if any driver or employ associated with the 

proposed project have a severe accident at nearby road networks, if any employ 

associated with proposed project does not have proper driving license and drives the 

vehicle to and from project site on regular basis and if a fine is posed by traffic 

constable on any of the driver and or worker associated with the proposed project. 

Mitigation Measures 

- Project proponent to develop comprehensive traffic management plan in 

consultation with local Traffic Police of the project area, and this plane shall be 

implemented during the entire life cycle of the proposed project.  

- Proponent should ensure that the transportation of the waste is done in off peak 

hours when there is less chance of traffic congestion. 

- All project vehicles shall be fitted with internal and external cameras which shall be 

strictly monitored by administration unit for vehicular speed maintenance at all 

times.  

- Drivers and employees accessing project site via project vehicles should have valid 

licenses and HSE staff must impart proper training to the drivers and workers 

regarding road accidents and mitigations.   

 

7.3.5.2 Livelihood and Economy 

Potential Impacts 
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Project operations will require significant number of unskilled and skilled professionals. 

Therefore a positive impact on the local livelihood during the project operations is 

expected by creating new job opportunity. In addition, local hotels (Dhabas) in project 

vicinity will also be benefited in terms of increased routine sales, therefore a positive 

impact is expected by project operations.  

7.3.5.3 Waste Disposal  

Potential Impacts  

The World Health Organization (WHO) and SEPA concur that the following wastes 

should be classified as infectious waste:  

- Sharps (needles, scalpels, etc.)  

- laboratory cultures and stocks  

- blood and blood products  

Since the proposed facility of UWM will treat both bio medical waste generated from 

clinics or hospitals and hazardous waste generated from industrial units the principle 

waste expected during project operations may include; incineration ash, waste oil and 

chemical drums and domestic office waste such as; papers and tube lights etc. Even 

small quantities of incineration ash or other domestic/routine office waste may result 

in adverse impact onto human health of the workers and local communities as well as 

other environmental receptors.  

Criteria for Determining the Significance;  

A significant impact will be interpreted if the incineration ash not handled properly 

accordance with globally best practices.    

Mitigation Measures 

- Proper inventories of all the waste to be generated at project site during operations 

shall be maintained and recorded on daily basis.  

 

- Additionally it is important to note that a number of research work is available 

which shows that hospital  as well as industrial waste incineration ash may be 

stabilized and solidified and the main objective of this treatment is to reduce the 

leach ability of the heavy metals present in these materials so as to permit their 

disposal in a sanitary landfill requiring only a lower degree of environmental 
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protection or to increase the mechanical characteristics of the bottom ash using 

different amounts of Ordinary Portland Cement (OPC) as a binder. Therefore the 

solidified matrix is able to immobilize the heavy metals found in fly and bottom 

ash23. 

 

- Based on the research discussed in the mitigation above final fate of incineration 

ash to be decided after its composition testing; if ash composition is suitable 

enough to be reused then the process of industrial ecology shall be adopted which 

means; waste of one industry/sector becomes raw material for other industry.  

Residual Impacts 

Strict implementation of the proposed mitigation measures is unlikely to leave any 

long-term residual impact. 

Monitoring Requirements 

Detailed inspection regarding waste management practices shall be carried out by 

third party consultant. 

  

                                                      
23 https://www.sciencedirect.com/science/article/pii/S0304389411006650 
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Chapter 8:  Environmental Management Plan 

8.1 Background Information 

The potential environmental impacts during the construction and operation phase of 

the proposed project on various environmental components such as social, biological 

and physical environment were predicted in the course of the EIA study. This EIA 

document has also identified mitigation measures to minimize the environmental 

impacts of the proposed project, keeping these effects within acceptable limits.  

The EMMP (Environmental Management and Monitoring Plan) has been designed to 

address how the proposed measures will be implemented. It defines the 

responsibilities of the UWM Management and contractor; develops a system of checks 

and balances; proposes actions that are to be taken by each role player; and lays down 

the required documentation, communication, and monitoring procedures.  

8.1.1 Objectives and Purpose of EMMP 

The purpose of this EMMP is not only to address the expected environmental impacts 

of the proposed project, but also to enhance project benefits and to introduce 

standards of good practice to be adopted for the proposed project.  

The primary objectives of the EMMP are to: 

- Facilitate the implementation of the mitigation measures that are identified in the 

EIA; 

- Define the responsibilities of the project proponent and contractor and to provide 

a means for effective communication of environmental issues between them; 

- Identify monitoring parameters in order to ensure the effectiveness of the 

mitigation measures guidelines 

Detailed Environmental Management Plan for construction phase is given in Table 11 

and monitoring plan is given in Table 12. Meanwhile on the other hand detailed 

Environmental Management Plan for operational phase is given in Table 13 and its 

monitoring plan is given in Table 14 accordingly. 

The summarized environmental monitoring and sampling plan for construction and 

operation phase is given in Table-15. 
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Table 11: Environmental Management Plan (EMP) Construction Phase 

S.No. Aspect Probable Impact  Impact 

Receptor  

Safeguards and Mitigations  Implementation 

Responsibility  

1. Physical Resources 

1.1.  Land Use and 

Topography;  

Since the proposed WMF will be 

developed within land been 

allotted to UWM therefore no 

impact on land use is expected. 

However Minor topographical 

changes in case of improper site 

leveling.  

Project site All construction activities to be 

properly planned by qualified 

engineers. 

UWM’s and 

Contractor’s 

Administration 

1.2.  Site Aesthetics 

and Solid 

Waste 

Management;  

Construction material and residue 

if left unattended may result in 

unaesthetic visual impact. 

Project site All construction material and 

debris to place at a designated 

area, which shall be properly 

marked and labeled with 

impermeable flooring. 

UWM’s and 

Contractor’s 

Administration 

Construction waste such as; waste 

oil, drums, chemicals etc. if left 

unattended may result in adverse 

environmental health and safety 

impact.  

 

Project site, 

project staff 

and nearby 

communities.  

All construction waste shall be 

properly segregated and stored at 

a designated area which should 

clearly differentiate storage of 

hazardous and nonhazardous 

waste material.  

UWM’s and 

Contractor’s 

Administration 
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 All hazardous waste shall be 

disposed via EPA, Sindh’s Certified 

Contractor. 

UWM’s and 

Contractor’s 

Administration 

2. Environmental Resources 

2.1.  Ambient and 

Noise Air  

Temporary raise in ambient and 

noise pollution by un tuned 

construction machinery, 

equipment and vehicle.   

Project staff, 

and nearby 

settlements.   

Only certified and inspected 

construction machineries 

equipment and vehicles shall be 

allowed at project to minimize 

chances of ambient air pollution.  

UWM’s and 

Contractor’s 

Administration 

Water sprinkling to reduce chances 

of dust dispersion.  

Contractor’s 

HSE Staff  

2.2.  Groundwater  Groundwater contamination in 

case of chemical, oil and or 

lubricant spillage and seepage 

through soil.  

 

 

Groundwater 

aquifers and 

by 

contaminated 

groundwater 

utilization 

project staff 

and nearby 

communities. 

 

Develop a detailed construction 

specific spillage control plan which 

shall be implemented during the 

construction phase.  

Contractor’s 

Administration  
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Excessive extraction of ground 

water for construction activities 

may result in groundwater 

depletion.  

Project staff 

and local 

communities.  

Utilization of water supplied 

through KWSB for construction 

activities.   

UWM’s and 

Contractor’s 

Administration 

Grey water generation during 

construction should be reused.  

UWM’s and 

Contractor’s 

Administration 

2.3.  Native Soil  Small scale excavation if required 

may result in soil erosion, 

additionally chemical, oil or 

lubricant spillage may 

contaminate native soil.  

 

  

Project site, 

ground water 

aquifers and 

through 

contaminated 

groundwater 

project staff 

and local 

communities.   

Native soil preservation and 

backfilling in case of excavation.  

UWM’s and 

Contractor’s 

Administration 

Malfunctioning or damaged 

construction equipment, 

machinery, containers and vehicles 

should be sent immediately 

repaired at a designated 

UWM’s and 

Contractor’s 

Administration    
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area/workshop with impermeable 

floor to prevent soil contamination.  

2.4.  Human Health 

and Safety  

Un organized construction works 

in haphazard manner may 

increase risks and hazards that 

may lead to severe injuries.  

Project staff 

and 

contractors.  

Implementation of all the relevant 

health and safety guidelines such 

as, OSHA and other health and 

safety standards to be 

implemented. 

UWM’s and 

Contractor’s 

Administration 

Untrained workers and 

contractors with limited capacity 

to understand HSE dynamics may 

result in serious accidents.  

Project staff 

and 

contractors.  

Trained personnel will be 

appointed for the specific work 

with proper understanding of HSE 

dynamics.  

UWM’s and 

Contractor’s 

Administration  

Regular tool box talks will be 

carried out for safety induction of 

new workers and strengthening 

HSE culture at site.  

UWM’s and 

Contractor’s 

Administration   

Fast moving vehicles within the 

project site may result in serious 

accidents as well as dust 

dispersion.  

Project staff 

and 

contractors.  

All construction vehicles shall not 

be allowed to operate more than 

20 km/hr speed within project site.  

UWM’s and 

Contractor’s 

Administration 

3.  Ecological Resources  



 

JULY, 2020 95 

 

 

  

3.  Social Resources and Interaction 

4.1 Stakeholder’s 

and 

Community 

Interaction 

Conflicts between laborers/UWM 

and nearby stakeholders in case of 

miscommunication or any asset 

damage during construction.  

Nearby 

communities, 

project staff 

and core 

stakeholders.  

All construction activities shall be 

planned and a detailed 

construction activities plan shall be 

communicated to the core 

stakeholders to avoid conflicts.  

UWM’s and 

Contractor’s 

Administration 
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Table 12: Environmental Monitoring Plan (Construction Phase) 

Aspect Monitoring Parameters  Monitoring Frequency  Monitoring Responsibility  

Land Use and 

Topography  

Visual inspection for site leveling 

and surface topography 

Weekly  UWM’s HSE Staff through IEMC  

Site Aesthetics and 

Solid Waste 

Management 

Housekeeping and construction 

debris management 

Weekly UWM’s HSE Staff through IEMC  

Waste Storage Practices. 

 

Weekly UWM’s HSE Staff through IEMC  

Waste Disposal Mechanism  Quarterly basis  UWM’s HSE Staff through IEMC  

Ambient Air and Noise  Vehicle, equipment and 

machinery fitness, emissions and 

noise.  

Before and mobilization at site 

and on monthly basis.  

UWM’s HSE Staff through IEMC  

Water sprinkling  Daily  UWM’s HSE Staff through IEMC  

Groundwater  Spillage control and prevention 

plan.  

Weekly basis during 

construction phase.  

UWM’s HSE Staff through IEMC  
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Water utilization inventories.  Weekly basis during 

construction phase,   

UWM’s HSE Staff through IEMC  

Water recycling inventories.  Weekly basis during 

construction phase, 

UWM’s HSE Staff through IEMC  

Native Soil  Native soil conservation.  Weekly basis during 

construction phase.  

UWM’s HSE Staff through IEMC  

Chemicals, lubricants, oil leakages 

from construction equipment, 

machinery and vehicles.  

Weekly basis during 

construction phase.  

UWM’s HSE Staff through IEMC  

Human Health and 

Safety  

HSE inspection.  Weekly basis during 

construction.  

UWM’s HSE Staff through IEMC  

Staff and contractor’ 

Qualification.  

Before procurement.  UWM’s HSE Staff through IEMC  

HSE toolbox talk and training 

records.  

Monthly basis.  UWM’s HSE Staff through IEMC  

Speed limit.  Daily basis during construction 

phase.  

UWM’s HSE Staff through IEMC  
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Stakeholder’s and 

Community 

Interaction 

Communication mechanism 

among UWM, core stakeholders 

local communities.  

Before start of construction 

activities.   

UWM’s HSE Staff through IEMC  
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Table 13: Environmental Management Plan (EMP) Operational Phase 

S.No. Aspect Probable Impact Impact 

Receptor 

Safeguards and Mitigations Responsibility 

1. Physical Resources 

1.1.  Site Aesthetics  If proper housekeeping practices are 

not adopted during the operational 

phase and the items to be utilized 

are scattered at all places within and 

around the project site it may create 

adverse effect onto the existing site 

aesthetics.   

 

 

 

 

 

 

 

Project site  It is strongly recommended to 

keep all the items to be utilized 

during operational phase at a 

designated areas and storage 

rooms.   

UWM’s 

Administration 

and HSE Staff 

Administrative controls and 

management system should 

be in place and implemented 

during the entire life cycle of 

the proposed project to avoid 

the chances of adverse 

aesthetic impact at project 

site. 

UWM’s 

Administration 

and HSE Staff 
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2. Environmental Resources 

2.1 Ambient Air 

and Noise  

Ambient air and noise pollution is 

expected in case if appropriate 

pollution control systems are not in 

place from following sources; 

incineration units, backup generators 

and waste transportation vehicles. 

Project staff 

and nearby 

settlements;  

All the possible ambient air 

and noise pollution sources 

shall be having adequate air 

and noise pollution abatement 

systems in place; such as 

appropriate stack heights, and 

suitable silencers etc.    

UWM’s 

Administration 

and HSE Staff 

Pollution abatement 

equipment to be utilized for 

proposed incineration units.  

Wet scrubber to be used.  

 

UWM’s 

Administration 

and HSE Staff 

 

Air to fuel ratio of generators 

should be maintained at all 

times.   

UWM’s 

Administration 

and HSE Staff 

Diesel storage facility should 

be inspected for any leakages 

and incase if a leakage is 

identified it should be 

immediately be repaired to 

UWM’s 

Administration 

and HSE Staff 
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avoid fugitive emissions from 

the source.  

2.2 Groundwater  Primarily domestic wastewater will 

be generated during operational 

phase which may be a potential 

source of pollution to groundwater. 

 

Groundwater 

aquifers and 

by 

contaminated 

groundwater 

utilization 

project staff 

and nearby 

communities 

Ensure that sewage water is 

properly treated at the site by 

sewerage treatment system 

and ensure that there are 

proper soakage pits with 

porous walled chamber that 

allows water to slowly soak 

after the effluent is pre-settled 

in septic tanks.  

UWM’s 

Administration 

and HSE Staff 

Effluent sewers to be 

periodically cleaned and 

inspected for integrity in order 

to ensure effective transport 

of effluents and prevent. 

overflows and leakages and 

infiltration; 

UWM’s 

Administration 

and HSE Staff 

Wastewater from all sections 

of the facility to be routed to 

wastewater treatment system 

also ensure that the project 

UWM’s 

Administration 

and HSE Staff 
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site have provision of 

adequate soakage pits; those 

shall be designed and 

engineered properly; 

2.3 Native Soil  Small scale excavation for 

maintenance works during 

operational phase if required may 

result in soil erosion, additionally 

chemical, oil or lubricant spillage 

may contaminate native soil.  

Project site, 

ground water 

aquifers and 

through 

contaminated 

groundwater 

project staff 

and local 

communities.   

Native soil preservation and 

backfilling in case of 

excavation.  

UWM’s 

Administration 

and HSE Staff 

Malfunctioning or damaged 

construction equipment, 

machinery, containers and 

vehicles should be sent 

immediately repaired at a 

designated area/workshop 

with impermeable floor to 

prevent soil contamination. 

UWM’s 

Administration 

and HSE Staff 

2.4 Human Health 

and Safety  

 

 

A number health and safety hazards 

are envisaged incase if proper 

Standard Operating Procedures 

(SOPs) for machinery and equipment 

operations, Material Safety Data 

Sheets (MSDS) for chemical handling 

Project staff 

and nearby 

settlements. 

 

HSE management system and 

team should be available at 

project site at all times on 

rotational basis during the 

entire life cycle of the 

proposed project.  

UWM’s 

Administration 

and HSE Staff 
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and storage, protocols for 

operations monitoring and 

inspections and adequate health, 

safety and environmental risk 

assessment systems, tools and 

personnel are not in place.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Industrial hazardous and bio 

medical waste transportation 

shall be done separately in 

specialized, covered vehicles 

to avoid spills in case of 

elongated transportation time 

due to heavy traffic or any 

other emergency situation.  

For transportation of bio 

medical waste temperature 

controlled vehicles are 

recommended.  

UWM’s 

Administration 

and HSE Staff 

Ensure that all areas of the 

proposed WMF are properly 

marked and labeled by 

adequate safety sign boards, 

these boards shall display 

hazard type, nature and quick 

remediation in case of its 

occurrence. All the sign boards 

shall be displayed in English, 

Urdu and Sindhi language.  

UWM’s 

Administration 

and HSE Staff 
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Tool box talk shall be made 

mandatory on regular basis 

and all the workers shall be 

trained for all the possible 

hazards at project site.  

UWM’s 

Administration 

and HSE Staff 

Ensure that adequate 

firefighting systems are in 

place and frequent mock drills 

are carried out to enhance the 

emergency preparedness and 

response skill of the workers.  

UWM’s 

Administration 

and HSE Staff 

All the workers involved in, 

operational activities will be 

provided with proper PPEs 

according to their job 

description  

UWM’s 

Administration 

and HSE Staff 

2.5 Solid Waste 

Management  

Proposed WMF itself is a mitigation 

for treatment of medical and 

industrial waste as the proposed 

project includes high tech 

incineration units with built in air 

pollution control system but the 

Project staff 

and nearby 

settlements.  

Incineration ash to be 

disposed of in an 

environmentally sound 

manner or reused after 

composition testing by 

adopting the concept of 

UWM’s 

Administration 

and HSE Staff 
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principle waste expected during 

project operations may include; 

incineration ash, waste oil and 

chemical drums and domestic office 

waste such as; papers and tube lights 

etc. even small quantities of 

incineration ash or other 

domestic/routine office waste may 

result in adverse impact onto human 

health of the workers and local 

communities as well as other 

environmental receptors.  

industrial ecology i.e. waste of 

one industry becomes raw 

material of other.  

 

3.  Ecological Resources  

3.1.  Terrestrial 

ecology  

Incineration ash if stored improperly 

before disposal in an open 

environment may disperse in the 

ambient environment and ultimately 

ash particles may settle onto the 

plant’s leaves which may affect the 

process of transpiration and which 

ultimately may affect existing plant’s 

Floral species 

and 

vegetation.  

Incineration ash should be 

controlled at source and shall 

be stored till such time its final 

fate is decided after its 

composition testing in a 

designated area provided with 

impermeable roof, floor and 

boundaries to avoid its 

UWM’s 

Administration 

and HSE Staff 
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life. Also during the process of ash 

transportation if the is transported 

in an uncovered vehicle there are 

significant chances of its dispersion.  

dispersion in ambient 

environment.  

Ash transportation if required 

shall be done in specialized 

and covered vehicles to the 

disposal site.  

UWM’s 

Administration 

and HSE Staff 

4. Social Resources  and Interaction 

4.1 Stakeholder’s 

and 

Community 

Interaction;  

Conflicts between laborers/UMW 

and nearby stakeholders in case of 

miscommunication or any asset 

damage during operational phase.  

Nearby 

communities, 

project staff 

and core 

stakeholders.  

A proper GRM system should 

be established by project 

proponent for conflict 

resolution. 

UWM’s 

Administration 

and HSE Staff 

4.2 Traffic and 

Road Safety 

At this stage particularly waste 

carrier (specialized vehicles) may 

move from different parts of the city 

to the project site and from project 

site to the waste dumping/disposal 

sites located within the city. During 

this routine waste transportation via 

specialized vehicles in case if the 

Communities 

and nearby 

stakeholders.   

Drivers and employees 

accessing project site via 

project vehicles should have 

valid licenses and HSE staff 

must impart proper training to 

the drivers and workers 

regarding road accidents and 

mitigations.   

UWM’s 

Administration 

and HSE Staff 
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drivers does not obey traffic rules 

and speed limits a number of serious 

accidents may occur at different 

road networks also if the vehicles are 

not parked within the existing 

boundaries of the proposed WMF 

the nearest stakeholders may 

experience nuisances and their daily 

operations may be delayed due to 

traffic congestion.  

 

 

Transportation of the waste 

not to be done in peak traffic 

hours.  

UWM’s 

Administration 

and HSE Staff 
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Table 14: Environmental Monitoring Plan (Operational Phase) 

Aspect Monitoring Parameters  Monitoring Frequency Responsibility  

Site Aesthetics Housekeeping practices and visual inspection; 

 

 

Weekly basis  

 

 

 

UWM’s Administration and HSE 

Staff through IEMC  

Standard procedures and practices for 

effective  housekeeping  

Weekly basis  

 

 

 

UWM’s Administration and HSE 

Staff through IEMC  

Ambient Air and 

Noise 

Provision of ambient air and noise pollution 

systems in operational phase equipment, 

machineries and vehicles  

On monthly basis. UWM’s Administration and HSE 

Staff through IEMC  
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Provision of centrifugal ceramic filters in 

incineration units, ambient air and noise 

monitoring as prescribed in SEQS.   

Before procurement and 

on monthly basis. 

UWM’s Administration and HSE 

Staff through IEMC  

Incinerator maintenance record and gaseous 

emissions monitoring as per SEQS, 2014. 

Monthly basis  UWM’s Administration and HSE 

Staff through IEMC  

Visual inspection for leakages and VOCs  

testing  

Quarterly basis  UWM’s Administration and HSE 

Staff through IEMC  

Groundwater  Wastewater monitoring as per prescribed 

SEQS.  

Quarterly basis  UWM’s Administration and HSE 

Staff through IEMC  

Native Soil  Native soil conservation.  Weekly basis during 

operational phase.  

UWM’s Administration and HSE 

Staff through IEMC  

Chemicals, lubricants, oil leakages from 

construction equipment, machinery and 

vehicles.  

Weekly basis during 

operational phase.  

UWM’s Administration and HSE 

Staff through IEMC  

Human Health 

and Safety  

 

Availability of HSE team and systems  Daily basis during 

operational phase.  

UWM’s Administration and HSE 

Staff through IEMC  

Display of HSE signs and symbols Daily basis during 

operational phase.  

UWM’s Administration and HSE 

Staff through IEMC  
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Tool box talk and training records.  Monthly basis.  UWM’s Administration and HSE 

Staff through IEMC  

Firefighting systems, and fire extinguisher 

maintenance records.   

Monthly basis.  UWM’s Administration and HSE 

Staff through IEMC  

Provision of PPEs.  Daily basis.  UWM’s Administration and HSE 

Staff through IEMC  

Solid Waste 

Management  

Disposal of incineration Ash at designated 

disposal sites  of SSWB. 

Each incineration batch.  UWM’s Administration and HSE 

Staff through IEMC  

Terrestrial 

ecology;    

Survival rate of the existing species on 

quarterly basis and in case if it is declining the 

species should be replanted by ratio of 1:5 by 

the help of local communities. 

Quarterly basis  UWM’s Administration and HSE 

Staff through IEMC  

Enclosed and specialized ash transportation 

vehicles.  

Regularly during 

transportation  

UWM’s Administration and HSE 

Staff through IEMC  
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Traffic and Road 

Safety;  

Driving license and road side accident 

prevention and mitigation training record.   

Monthly basis.  UWM’s Administration and HSE 

Staff through IEMC  

Waste transportation schedule and time.  Daily basis.  UWM’s Administration and HSE 

Staff through IEMC  
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Table 15: Summarized Environmental Monitoring and Sampling Plan 

CONSTRUCTION PHASE 

1. Gaseous Air Emission Plan  

Parameters Source  Frequency Standards 

CO,  Smoke, Noise Construction Machinery  Quarterly  SEQS 

CO, NOx, SOx and Particulates Power Generator Quarterly SEQS 

2. Ambient Air Quality Plan 

Parameters Locations Frequency Duration 

PM 2.5, PM10, SPM, NO, NO2, CO, 

SOX,  

Project location  Quarterly 8-hours 

3. Drinking Water Quality Sampling Plan 

Parameters Locations Frequency Duration Standards 

E-Coli, fecal coliform, Total 

Coliform pH, TDS.  

Drinking Water Source Quarterly - SEQS/WHO 

4. Noise Level Sampling Plan 

Parameters Locations Frequency Duration Standards 

Decibels [dB(A)Scale] At the interface of project  Quarterly Continuous for 8 

hours in a full 

working day 

SEQS Noise 

Guidelines Project location  

5. Solid Waste Sampling & Characterization Plan 

Parameters Locations Frequency Duration Standards 
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 Waste   generation rate, 

 Waste composition; 

 Recyclables and non-recyclables, 

 hazardous waste 

At main solid waste collection point from 

where the waste is transported from site 

Quarterly - SEPA 

OPERATION PHASE 

1. Gaseous Air Emission Plan  

Parameters Source  Frequency Standards 

CO, NOx, SOx, Pb, HCI, Cd, Hg, PM, 

Smoke, HF, Zn, Ar, H2S 

Incinerators Monthly SEQS 

CO, SOx, NOx and PM  Power Generator (Stand by) Quarterly SEQS 

2. Ambient Air Quality Plan 

Parameters Locations Frequency Duration 

PM 2.5, PM10, SPM, NO, NO2, CO, 

SOX 

Project location  Quarterly 24-hours 

3. Wastewater Quality Sampling Plan 

Parameters Locations Frequency Duration Standards 

pH, BOD5, COD, TSS, O&G Project location Bi-annually - SEQS 

4. Drinking Water Quality Sampling Plan 

Parameters Locations Frequency Duration Standards 

E-Coli, fecal coliform, Total 

Coliform pH, TDS. 

Drinking Water Source Quarterly - SEQS/WHO 

5. Noise Level Sampling Plan 
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Parameters Locations Frequency Duration Standards 

Decibels [dB(A)Scale] Project location Quarterly 8 hours SEQS Noise 

Guidelines 

6. Solid Waste Sampling & Characterization Plan 

Parameters Locations Frequency Duration Standards 

 Waste   generation rate, 

 Waste composition; 

 Recyclables and non-recyclables, 

 Hazardous waste 

At main solid waste collection point from 

where the ash and waste (if any) is 

transported from site 

Quarterly - SEPA 



 

JULY, 2020 115 

 

 

Conclusion  

On the basis of this EIA study it is concluded that there is a dire need to establish more 

commercial incineration units in Karachi to effectively manage disposal and treatment 

of hazardous (industrial and bio medical waste). The leakages in waste management 

system of the city such as; burning, burial, selling, recycling, reusing and open dumping 

of hazardous industrial and bio medical waste will continue if such projects are not 

development to cater city’s need of solid (hazardous and nonhazardous) waste 

management.  

Additionally it is important to note that the proposed project is likely to enhance waste 

management and treatment capacity of the city by treatment of hazardous, industrial 

and bio medical waste in an environmentally sound manner. The incineration units 

proposed within WMF of UWM will not only provide a cost effective solution for waste 

management but will also generate employment opportunities. Proposed project 

operations may not result in elevated emission as predicted in ADM study, if the 

project owner maintains the air pollution control system throughout the lifecycle of 

the project. ADM also predicted that the stack emissions of the proposed incineration 

units will remain under (SEQS). A detailed project specific EMMP is part of this EIA 

report, to mitigate the possible construction and operational phase E&S impacts of the 

proposed project. Therefore it is concluded that the proposed project will not have any 

significant long term adverse impacts onto the existing environment, if the project 

proponent ensures strict implementation of the EMMP and comply legislative 

requirements of Sindh Environmental Protection Act, 2014 during the entire lifecycle 

of the project. 
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 Annexure I: Emergency Response Plan / HSE Policy 
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 Annexure II: Sindh Environmental Protection Act, 2014 
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 Annexure III: SEPA (Review of IEE/EIA) Regulation, 2014 
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 Annexure IV: SEQS 2016 
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 Annexure V: Hazardous Substance Rules, 2014 
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 Annexure VI: Hospital Waste Management Rules, 2014 
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 Annexure VII: Sindh Occupational Safety and Health Act 2017 
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 Annexure VIII: Ambient Air & Noise Quality 
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 Annexure IX: Air Dispersion Modeling 

 

Process description:  

M/s United Waste Management (UWM) intends to install the incineration units at proposed 

facility, The proposed project will be located at Etihad Town, Khyber Chowk, Northern By-Pass, 

Karachi at 24°59'37.05"N 66°57'7.27"E. The emission design standards of these Korean based 

incineration units will be in compliance with the prevailing environmental legislation of Sindh. 

During the initial/planning phase, UWM have hired the services of a reputable consultant, 

Environmental Consultancy Services (ECS), for the preparation of Environmental Impact 

Assessment (EIA) Study for the proposed project in compliance with the promulgated 

environmental legislation. The location of the plant is shown in Figure 2. 

The incinerator consists of multiple chambers.  The waste is loaded in the primary chamber once 

it reaches the temperature of 600οC. The temperature inside the incinerator varies from 600 οC 

to 850 οC. Once the waste is treated, the gases formed as a result of burning then transfer to the 

secondary chamber for combustion. This chamber consist of zig zag compartments to ensure a 

retention time of unto 2 seconds with temperature varying from 800 οC to 1250 οC. To reduce the 

temperature of the gases coming out of combustion chamber, they move to the third chamber. 

Once cooled down, they transfer to the fourth chamber which acts as a wet scrubber to remove 

any pollutants in the gas stream through high speed jets. After the purification and treatment, 

gases are safe to be release  through chimney outlets that rise 30ft above the ground level, having 

a diameter of 0.792 meters. The temperature of emitting gasses depends upon the type of fuel 

being used.  It is estimated to be around 225 οC if LPG is used and approximately 250 οC if diesel 

is used as fuel.  The automated burners can operate on LPG and diesel, both, and are controlled 

through a panel board which automatically turns on/off once the required temperature is 

reached in either of the two chambers. The whole process is supplemented by blower motors 

which provide a mix of oxygen to achieve complete combustion. At the end of the process, the 
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weight of the waste incinerated in reduced by 90-95% whereas the volume of the waste is 

reduced to 90%.  

As mentioned, the burners of the incinerator will be either LPG or diesel operated which involves 

the combustion of fuel in both cases. Therefore, some major pollutants including the Oxides, 

Nitrogen (NOx), Carbon monoxide (CO), Sulfur dioxide (SO2) and Particulate matter (PM10) are 

a potential threat to the environment. The monitoring and control of these emissions to protect 

the surrounding environment (fauna & flora) and residential communities around the project site 

as per the regulatory requirement of the Sindh Environmental Act 2014 and Sindh Environmental 

Quality Standards (SEQS) published in 2014, will be taken care of through the installation of state 

of art technology selection and control devices.  

In order to comply with the Sindh Environmental Protection Act 2014, the quantitative analysis 

(simulation) of impacts of the expected demission on air quality of the project site surrounding 

has been carried out using the United States Environmental Protection Agency (USEPA) approved 

regulatory air quality model; AERMOD. The objectives of the air quality impact assessment 

(through dispersion modeling) are to (a) predict the impact of the proposed Project on the air 

quality of the surrounding area and (b) determine whether predicted air quality exceeds 

applicable SEQS standards and guidelines.  
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Figure 1: Geological Location of Proposed Incineration Facility Project, Karachi. 
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 Overview; AERMOD: 

AERMOD (American Meteorological Society/Environmental Protection Agency Regulatory 

Model) is a steady state regulatory air dispersion plume model developed by USEPA. It 

assumes the concentrations at all distances during a modeled hour which are governed by 

the temporally averaged meteorology of the hour. The AERMOD modeling system consists of 

two pre-processors and the dispersion model (i) AERMET-meteorological preprocessor and 

(ii) AERMAP for characterizing the terrain and generates receptor grids for the dispersion 

model. The data information flow is shown in Figure 2. 
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 Figure 2: An O Overview of AERMOD Modeling Tool24 

                                                      
24 https://www.weblakes.com/products/aermod/resources/lakes_aermod_view_release_notes.pdf  

https://www.weblakes.com/products/aermod/resources/lakes_aermod_view_release_notes.pdf
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Mathematical expressions; Air Dispersion Modeling  

For a better understanding of impact of emissions, it is essential to understand the concept 

of emission dispersion and the governing mathematical expressions/models. In this section, 

the theoretical concept of the air dispersion modeling of emissions is described.  

The air dispersion models are used to estimate the downwind concentration of pollutants 

emitted by various pollution sources such as industrial facilities and regional public traffic. 

Dispersion models play an important role in the industrial and regulatory communities. The 

concept of dispersion of air emission from a stationary source like stack, in atmosphere with 

prevailing meteorological condition at the site and how the pollutants deposit in ground in 

surrounding after their release from the source is shown in Figure 3. The schematic view of 

this dispersion of emissions from an industrial stack is shown in Figure 4 and for the 

development of mathematical expression that governs dispersion, known as Gaussian-Plume, 

is shown in Figure 5. All of the near field dispersion modeling is based upon this equation with 

some assumptions given in this report. The typical models used to demonstrate compliance 

with applicable National Ambient Air Quality Standards (as in present case, Punjab 

Environmental Quality Standards) as part of new source review, prevention of significant 

deterioration and non-attainment permitting efforts.  

To conduct a dispersion modeling analysis, data is entered in the following four major categories: 

 Meteorological conditions; such as wind speed, wind direction, stability class, 

temperature and mixing height; 

 Emissions parameters; such as source location, source height, stack diameter, gas 

exit velocity, gas exit temperature and emission rate; 

 Terrain elevations; and 

 Building parameters; such as location, height and width. 
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. Figure 3. Schematic View of Plume Dispersion Modeling of Emission from a Stack  

(Source. www.eng.utoledo.edu/~akumar/IAP1/Air_Quality_Modeling.ppt ) 

Figure 4. Schematic View of Plume Dispersion Modeling of Emission from a Stack  
(Source. www.eng.utoledo.edu/~akumar/IAP1/Air_Quality_Modeling.ppt 

http://www.eng.utoledo.edu/~akumar/IAP1/Air_Quality_Modeling.ppt
http://www.eng.utoledo.edu/~akumar/IAP1/Air_Quality_Modeling.ppt
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Figure 5. Mathematical Expression of Gaussian-Plume Models  

(Source. www.eng.utoledo.edu/~akumar/IAP1/Air_Quality_Modeling.ppt ) 

 

Limitations of Gaussian-plume models 

 

Causality effects 

Gaussian-plume models assume pollutant material to be transported in a straight line 

instantly, like a beam of light, to receptors that may be several hours or more in transport 

time away from the source.  

Low wind speeds 

http://www.eng.utoledo.edu/~akumar/IAP1/Air_Quality_Modeling.ppt
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 Gaussian-plume models 'break down' during low wind speed or calm conditions due to 

the inverse wind speed dependence of the steady-state plume equation, and this limits 

their application.  

Straight-line trajectories 

 In moderate terrain areas, these models will typically overestimate terrain impingement 

effects during stable conditions because they do not account for turning or rising wind 

caused by the terrain itself. This issue is addressed by AERMOD and SCREEN, which are 

specifically designed for this purpose.  

Spatially uniform meteorological conditions 

 Gaussian steady-state models have to assume the atmosphere uniformity across the 

entire modeling domain, and that transport and dispersion conditions exist unchanged 

long enough for the material to reach the receptor. Convective conditions are one 

example of a non-uniform meteorological state that Gaussian-plume models cannot 

emulate. 

The Effect of Meteorological Conditions, Surface Roughness and 

Terrain Data on Dispersion of Emissions  

 

 As descried below, wind direction, wind speed and atmospheric stability are the most 

important meteorological parameters governing atmospheric dispersion of pollutants: 

●  Wind direction determines the sector of the compass into which the plume is 

dispersed. 

●  Wind speed affects the distance which the plume travels over time and can affect 

plume dispersion by increasing initial dilution of pollutants and inhibiting plume 

rise. 
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●  Atmospheric stability is a measure of the turbulence of the air, and particularly of 

its vertical motion. It, therefore, affects the spread of the plume as it travels away 

from the source. New generation dispersion models use a parameter known as 

the Monin-Obukhov length that, together with wind speed, describes the stability 

of the atmosphere. 

 For meteorological data to be suitable for dispersion modeling purposes, a number of 

parameters need to be measured on an hourly basis. These parameters include wind 

speed, wind direction, cloud cover and temperature. 

 Roughness of the terrain over which a plume passes can have a significant effect on 

dispersion by altering the velocity profile with height and the degree of atmospheric 

turbulence. This is accounted for in the meteorological data processing by a parameter 

called the ‘surface roughness length’. The surface roughness length within the study area 

has been calculated based on the land use (grassland) around the meteorological station 

within a 1km and a 15km area and calculated within the AERMET meteorological 

processor. The presence of elevated terrain can significantly affect (usually increase) 

ground level concentrations of pollutants emitted from elevated sources such as stacks, 

by reducing the distance between the plume center line and ground level and increasing 

turbulence and, hence, plume mixing. The effect of complex terrain occurs when 

gradients exceed 1 in 10m (10%). As the study area consists of relatively flat terrain, its 

inclusion within the dispersion modeling is not considered necessary. 

DISPERSION MODELING METHODOLOGY: 

Modeling Input Data 

 Following three types of necessary input data of emissions modeling have been used in 

present study; 

Stack and Emission Data 
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The stack design (stack dia, exit temperature, exit volumetric flow rate, stack height)  and 

emission data (for CO, NOx, SO2 and TSP) used is given in Table-1 

Table-1. Stack and Emission Input Data 

 

 

 

  

Parameter Unit Incinerator-I Incinerator-II Incinerator-III 

Temperature °C 200 200 200 

Diameter m 0.61 0.61 0.61 

Stack height m 10.668 10.668 10.668 

Exit velocity m/s 25 25 25 

PM10 Emission 

Rate 

g/s   52.575 52.575 

CO Emission Rate g/s 26.2875 26.2875 26.2875 

SO2 Emission Rate g/s 157.725 157.725 157.725 

Nox Emission Rate g/s 157.725 157.725 157.725 
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Meteorological Input Data 

 The hourly surface meteorological data (in SAMSON format) and Upper Air Met Profiling 

data (in fsl format) of Karachi acquired during 2016 was used in the present study. The 

met analysis indicate that the prevailing dominant wind is blowing from W-SW direction 

on annual basis. 

Baseline Air Quality Data   

 Following baseline ambient air quality data collected by EPA certified lab in the project 

area is used as input in modeling the study. It is shown in Table 2 

Table 2: Baseline Ambient Air Quality Measurement Data in/Around Project 

Site 

 

Other Modeling Assumption 

 In order to predict the results of dispersion modeling over the entire modeling area (10 

km radius from the project site i.e UWMS), the model study area was divided into a 

Uniform Polar Grid Network with a total of 180 grids and 36 radial directions. The terrain 

elevation effect in the dispersion was incorporated using AERMAP tool.  

 Following are model inputs in each of the assumed scenario; 

S. No. Parameters Unit SEQS

* 

Measuring Value Method/Instrument 

1. Nitrogen Dioxide, 

(NO2 ) 

µg/m
3 

80 19.00 Gas Phase 

Chemiluminescence 

2. Carbon Monoxide, 

(CO) 

mg/

m3 

5 1.3 GFC Spectroscopy 

3. Sulphur Dioxide, 

(SO2) 

µg/m
3 

120 33.2 Fluorescence 

4. Particulate 

Matter,(PM10) 

µg/m
3 

150 70.0 β Ray Absorption 
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i. Universal Transverse Mercator (UTM) as projection for zone class of 42 in 

datum of  World Geodetic System 1984 (WGS 84) was used to define the 

modeling domain  

ii. The model output was selected as 1st Highest Ranke values are plotted in 

form of counters in selected modeling domain (10 km radius from the 

project site i.e UWMS) 

iii. The plants operate on diesel fuel throughout the year to study the worst 

case of emissions  

iv. Output emissions concentrations are modeled for 24-hrs and annual 

averaged period for NOx, SO2, And PM10 while 1-hr and 8-hrs averaged 

for CO. The Ground Level Concentrations (GLCs) of each pollutant was 

compared with SEQS for compliance status of the projected emissions in 

project surroundings localities.  

 

Modeling Output Data  

 The output data of model is present in two forms; 

i.  In Contour plots of each pollutants showing the Ground Level Concentrations 

(GLCs) determining the impact area of emissions for 1-hr average,8-hrs,  24 hrs 

and annual average whichever is applicable in compliance with Sindh 

Environmental Act, 20164 

ii. Tabular form showing the source contribution, magnitude of impact and 

compliance level of SEQS for each pollutant.  

Modeling Scenarios; 

 The impact of emissions from the stacks of proposed waste incineration facilities of one 

incinerator, with capacity of 500 kg/hr, when it operates and when three incinerators 
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operate at full cumulative capacity of 1500 kg/hr, collectively, were quantified through 

dispersion modeling by assuming the following emission scenarios; 

Scenario-I: Impact of emissions when only 1 incinerator is in operation at project site 

(Normal Scenario) for 24 hrs throughout the year 

Scenario-II: Impact of emissions when   3 incinerators are in operation at project site 

(worst case scenario) for 24 hrs throughout the year 

Results and Discussion 

 In present study, the model predicted the ground level concentrations of Oxides of 

Nitrogen (NOx), Sulphur Dioxide (SO2), Carbon Monoxide (CO) and Total Particulate 

Matter using designed emission, meteorological and baseline ambient quality datasets. 

The predicted ambient air quality concentrations of these pollutants  in/around the 

proposed project area was determined by sum of concentrations of emissions of these 

pollutants  predicted by model  and baseline ambient quality concentrations collected 

through field survey at the project site.   

 In the next sections, the results were discussed on the basis of pollutants showing the 

compliance status of predicted ambient ground level concentrations of each of pollutants 

due proposed project with SEQS in/around the project site.  This discussion covers the 

results of emissions projected to be released into atmosphere for each of three assumed 

scenarios of operation of incinerators with the assumption that emissions are only 

released from the stacks of each of the incinerator in the project area.  Although model 

predicted the emission with 1-hr, 24-hrs and annual averaged concentrations of the 

pollutants, however, the concentrations of 24- averaged are compared with SEQS 

ambient limits as the baseline data is available for 24 hourly averaged basis in/around the 

proposed project area.  

 Scenario-1: This scenario discuss the estimation of impact of emissions on ambient air 

quality from the proposed project with only 1x incinerator in operation for 24 hours 
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throughout the year. The incremental concentrations of emissions of Carbon monoxide 

(CO), Oxides of Nitrogen (NO2 as NOx), Sulphur dioxide (SO2) and Particulate Matter (as 

PM10) are 0.025 m/m3 (8-hr averaged), 48.65 ug/m3 (24-hr averaged), 57.78 ug/m3 (24-

hr averaged) and 36.56 ug/m3 (24-hr averaged) respectively. While ambient data of each 

of the pollutant was collected through field survey by EPA certified lab, the predicted 

concentrations of the pollutants were determined by summing up the (a) incremental 

concentrations predicted by model using hourly meteorological data of 2016 and (b) 

measured ambient air baseline data around the power plant within radius 22.3 km.  

 For Scenario-I, the predicted ambient concentrations of CO, NOx, SO2 and PM10 are 0.72 

mg/m3 (8-Hrs averaged), 67.65 ug/m3 (24-hr averaged), 90.98 ug/m3 (24-hr averaged) 

and 106.56 ug/m3 (24-hr averaged) respectively. The rest of the details are given in Table 

3. The spatial distribution of CO emissions from the project site are shown in figure 5 and 

figure 6 for 1-hrs and 8-hrs average, respectively. While spatial distribution of NOx, SO2 

and PM10 for 24 hourly and annual averaged are shown in Figures 7 to 12 respectively in 

Annexure-I.  

 The scenario-1 is considered as normal operational scenario since this modeling 

simulation depict that  the predicted ambient air concentrations would be within the 

SEQS limits of ambient air.   

 Scenario-II: With an assumption that all 3x incernators would be operational for 24 hours 

throughout the year, this is considered an operational and the worst case scenario of 

emissions impact on the air quality from the proposed project. The incremental emission 

concentrations of CO, NOx, SO2 and PM10 would be   0.053 mg/m3 (8-hrs averaged), 

76.44 ug/m3 (24 hrs averaged),  64.22 ug/m3 (24 hrs averaged) and 57.58 ug/m3 (24 hrs 

averaged), respectively. 

 In Scenario-II, the predicted ambient concentrations of CO, NOx, SO2 and PM10 are 1.57 

mg/m3 (8-Hrs averaged), 95.44 ug/m3 (24-hr averaged), 97.42 ug/m3 (24-hr averaged) 

and 128.7 ug/m3 (24-hr averaged) respectively as given in Table 4. The spatial distribution 
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of CO emissions from the project site are shown in Figure 13 and 14 for 1-hrs and 8-hrs 

average, respectively. While spatial distribution of NOx, SO2 and PM10 for 24 hourly and 

annual averaged are shown from Figures 15 to 20 respectively in Annexure-II.. 
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Table 3: Process contribution and Predicted Ambient Air Concentrations Selected Criteria Pollutants for Scenario-

I 

 

 

 

 

 

 

Pollutants Averaging Time Unit Model Predicted  Incremental 
Concentrations from 

Process/project  
(a) 

SEQS 
Limits 

Baseline Ambient Air  
Concentrations  

(b)  

Predicted Ambient 
Concentrations 

(c=a+b)     

CO 1-hrs mg/m3 0.19 10 1.3 1.49 

8-hrs 0.025 5 0.7 0.72 

NOx 24-hrs ug/m3 48.65 120 19 67.65 

Annual 19.45 - - - 

PM10 24-hrs ug/m3 36.56 150 70 106.56 

Annual 9.62 - - - 

SO2 24-hrs ug/m3 57.78 120 33.2 90.98 

Annual 16.44 - - - 
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Table 4: Process contribution and Predicted Ambient Air Concentrations Selected Criteria Pollutants for Scenario-

II 

 

 

 

Pollutants Averaging Time Unit Model Predicted  
Incremental Concentrations 

from Process/project (a) 

SEQS 
Limits 

Baseline Ambient Air  
Concentrations (b)  

Predicted Ambient 
Concentrations (c=a+b)     

CO 1-hrs mg/m3 0.27 10 1.3 1.57 

8-hrs 0.053 - 0.7 0.75 

NOx 24-hrs ug/m3 76.44 120 19 95.44 

Annual 26.34 - -  

PM10 24-hrs ug/m3 58.77 150 70 128.77 

Annual 15.55 - -  

SO2 24-hrs ug/m3 64.22 120 33.2 97.42 

Annual 29.41 - -  
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Conclusion: 

 The current dispersion modeling of emission from proposed project with the installation 

of 3x incinerators by M/s United Waste Management Private Limited (UMPL) have the 

cumulative capacity of 1500 Kg/hr and 500 kg/hr each. It is located at  the Northern 

Bypass, Manghopir, Karachi.  

 The modeling results indicate that the concentrations i.e. CO, NOx, SO2 and PM10, are 

well within SEQS limits of each pollutant and, therefore, the impact of emission from 

proposed project to ambient air within domain of 10 km radius is predicted as insignificant 

with the given prevailing meteorological conditions within modeling domain and comply 

with SEQS limits for ambient air for both emission scenarios. 
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ANNEXURE-I 
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Figure 5: Spatial Dispersion of 1st Highest Concentrations of CO for 1-Hrly Averaged for Scenario-I 
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Figure 6: Spatial Dispersion of 1st Highest Concentrations of CO for 8-Hrly Averaged for Scenario-I 
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Figure 7: Spatial Dispersion of 1st Highest Concentrations of NOx for 24-Hrly Averaged for Scenario-I 
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Figure 8: Spatial Dispersion of NOx for Annual Averaged for Scenario-I 

 

Figure 9: Spatial Dispersion of 1st Highest Concentrations of PM10 for 24-Hrly Averaged for Scenario-I 
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Figure 10: Spatial Dispersion of PM10 for Annual Averaged for Scenario-I 
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Figure 11: Spatial Dispersion of 1st Highest Concentrations of SO2 for 24-Hrly Averaged for Scenario-I 
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Figure 12: Spatial Dispersion of SO2 for Annual Averaged for Scenario-I 
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ANNEXURE-II 
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Figure 13: Spatial Dispersion of 1st Highest Concentrations of CO for 1-Hrly Averaged for Scenario-II 
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Figure 14: Spatial Dispersion of 1st Highest Concentrations of CO for 8-Hrly Averaged for Scenario-II 
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Figure 15: Spatial Dispersion of 1st Highest Concentrations of NOx for 24-Hrly Averaged for Scenario-II 
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Figure 16: Spatial Dispersion of NOx for Annual Averaged for Scenario-II 
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Figure 17: Spatial Dispersion of 1st Highest Concentrations of PM10 for 24-Hrly Averaged for Scenario-II 
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Figure 18: Spatial Dispersion of PM10 for Annual Averaged for Scenario-II 
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Figure 19: Spatial Dispersion of 1st Highest Concentrations of SO2 for 24-Hrly Averaged for Scenario-I 
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Figure 20: Spatial Dispersion of SO2 for Annual Averaged for Scenario-II 
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