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LIST OF ABBREVIATIONS 

AIS   Air Insulated Substation  

AMSL Above Mean Sea Level 

APCS Air Pollution Control System 

AVR Automatic Voltage Regulator 

AVT All Volatile Treatment 

BHU Basic Health Unit 

BQPS-I Bin Qasim Power Station-I 

BQPS-II  Bin Qasim Power Station-II 

CEDI Continuous Electro Deionization 

CSR Corporate Social Responsibility 

DAF Dissolved Air Flotation 

DG Director General 

E&S Environment and Safety 

EA  Environmental Assessment 

EDI Electro Deionization 

EHS Environment, Health and Safety 

EHV Extra High Voltage 

EP  Equator Principles 

EPA Environmental Protection Agency 

EPC Engineering, Procurement and Construction 

EPFI Equator Principles Financial Institutions 

ESIA Environmental and Social Impact Assessment 

FGDs Focused Group Discussions 

GEMS Global Environmental Management Services 

GIIP    Good International and Industry Practice 

GIS Gas Insulated Substation 

GPS Ground Positioning System 

GSHAP Global Seismic Hazard Map Project 

HFO Heavy Fuel Oil 

HHW Higher High Water 

HIS Hybrid Insulated Substation 



 
 

HLW Higher Low Water 

HRSG Heat Recovery Steam Generator 

IAM Impact Assessment Matrix 

IEE Initial Environmental Examination 

IFC International Finance Corporation 

IPCC   Intergovernmental Panel on Climate Change 

IUCN International Union for Conserving Nature 

KE  K-Electric 

KESC Karachi Electric Supply Corporation 

KIET Karachi Institute of Economics and Technology 

KII Key Informant Interviews 

KPC Korangi Power Complex 

KTPS Korangi Thermal Power Station 

KWSB Karachi Water & Sewerage Board 

LAA Land Acquisition Act 

LHW Low Higher Water 

LLW   Lower Low Water 

LNG Liquid Natural Gas 

MFF Mangrove for Future 

MSDS Material Safety Data Sheet 

MSZ   Makran Subduction Zone 

NCS National Conservation Strategy 

NE   North East 

NEAP National Environmental Action Plan 

NEAP-SP                 National Environmental Action Plan-Support Program 

NG Natural Gas 

NGOs Non-Governmental Organizations 

NOC No Objection Certificate 

OSHA Occupational Safety and Health Administration 

OWT Oily Water Treatment 

PAF Pakistan Air Force 

PEPA  Pakistan Environmental Protection Agency 

PFFF Pakistan Fisher Folk Forum 

PGA   Peak Ground Acceleration 

PMD   Pakistan Meteorological Department 

PPE Personal Protective Equipment 



 
 

RO Reverse Osmosis 

SEPA Sindh Environmental Protection Agency 

SEQS Sindh Environmental Quality Standards 

SSGC  Sui Southern Gas Company 

STG Steam Turbine Generator 

TMP Traffic Management Plan 

UAE United Arab Emirates 

UNDP United Nation Development Program 

WWF World Wide Fund 
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10. ELECTRICITY

i.

ii.

Kilo Watt

Mega Watt

kW

MW

11. TEMPERATURE

i. Celsius ºC



Environmental & Social Impact Assessment of 250 MW Dual Fuel Power Plant KPC-II    Karachi Sindh  

 

 

GEMSEIA1090716KE Executive Summary  i 

 

 

 

 

 
 

 

PROJECT TITLE 

Environmental & Social Impact Assessment (ESIA) of 250 MW Dual-Fuel Combined 

Cycle Power Plant KPC-II 

PROPONENT INTRODUCTION 

K-Electric, commonly referred to as KE is a vertically 

integrated electric company involved in generating, 

transmitting and distributing power to over 2.5 million 

customers in Karachi and in the nearby towns of Dhabeji 

and Gharo in Sindh, and Hub, Uthal, Vinder and Bela in 

Balochistan. It employs over 10,000 people and covers 

6,500 square kilometers with industrial, commercial, agricultural and residential 

areas falling under its network. K-Electric has its own generation capacity of 1,652 

MW, predominantly from its major Thermal Power Plants (BQPS I, BQPS II and 

KPC) and two Gas Engines Power Plants (SITE & Korangi), inclusive of 450 MW that 

has been added owing to the initiatives of the new management and the company 

inaugurated an additional 560 MW project in 2012. 

K-Electric being a prestigious and environmentally conscious organization wants to 

comply with all applicable laws and therefore intends to carry out the environmental 

impact assessment of its new Power Plant in Karachi. 

CONSULTANT INTRODUCTION 

Global Environmental Management Services (Pvt.) Ltd. (GEMS) is a 

consultancy firm which provides extensive services like Environmental 

Audits, Initial Environmental Examinations (IEE), Environmental 

Impact Assessments (EIA), Baseline studies and Training & Capacity 

building. 

GEMS personnel have professional environmental and social experience extending 

throughout Pakistan and UAE. They are all qualified environmental and social 

scientists with complementary multi-disciplinary skills covering all major biomes of 

the environment. As a result GEMS is able to offer accurate, independent and 

appropriate services to clients and to regulatory bodies. 
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For over a decade GEMS have conducted environmental and social impact 

assessments (ESIA) in an expanding range of sectors including the energy (oil and 

gas industry, power plants etc), manufacturing industries (e.g. pharmaceutical, 

mineral fertilizers, textile, paper, food processing etc.), infrastructure (roads, 

highway’s buildings etc.), ports and harbors, tourism, aquaculture and fisheries 

NEED OF THE PROJECT 

Karachi is the industrial, financial and trading hub of Pakistan. The availability of 

port facilities has attracted energy related investments over several decades thus 

positioning Karachi as the focal point of the energy corridor of Pakistan. Although 

KE has a customer base of 2.3 million connections across residential, commercial, 

industrial and agricultural sectors, the real beneficiaries are over 20 million people 

living in and around Karachi. KE continues to receive applications for new 

connections on daily basis. At any particular instant, the volume of these 

applications usually adds up to several hundred MW. KE recorded a peak demand 

of 2929 MW in June 2014, an increase by nearly 500 MW within last six years. 

Hence the demand of electricity is ascending with the passage of time and calls for 

investment in generation capacities for reducing demand-supply gap for the power 

consumers. 

On the other hand shortage of indigenous Natural Gas has been hampering 

operations of existing gas based generation at KE. There is also a limitation of 

transmission infrastructure as existing infrastructure capacity is mostly exhausted 

and new transmission network of 220 kV is expensive. Therefore, it is necessary to 

proactively develop projects that sustain the power generation and supply nexus. 

As an economic and fast track addition of generation capacity, KE has proposed a 

250 MW Dual-Fired Power Plant project. 

PROJECT AREA 

The Proposed Project site lies within the premises of the existing KPC which is 

located adjacent to Ibrahim Hyderi Goth and PAF Korangi Creek, Karachi at the 

edge of the Korangi Creek system. 

PROJECT DESCRIPTION 

As mentioned in Proponent’s introduction, one of its Thermal Power Plants, Korangi 

Power Complex (KPC), is currently operational with power generation of 248 MW. 

KE intends to install a new dual fuel (HFO/NG) combined cycle power plant namely 

KPC-II based on medium speed engines giving a net plant capacity of approximately 

250 MW, which will be connected to the 132 kV network for which new GIS (Gas 

insulated substation) will be built within the premises of existing KPC. New Engines 

will be imported for the proposed project. The power plant will be based on Natural 
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Gas (NG) and Heavy Fuel Oil (HFO). The preferred primary fuel will be NG, however 

during unavailability of NG, HFO will be used as secondary fuel.  

Most of the proposed project 

components will be economically 

feasible and less environmentally 

deteriorating as it will be developed in 

the existing system of KPC. Since KPC 

is located near the sea, the proposed 

project will directly use the seawater 

as a source of cooling water for the 

steam turbine cooling.  Furthermore, it 

will develop a new 132 kV GIS grid 

station located in the same vicinity 

which will help in reducing existing 

losses with the usage of new advanced 

state of art technology. 

LEGISLATIVE REQUIREMENT 

The ESIA of the proposed K-Electric Project activity will be subjected to the 

pertinent legislative and regulatory requirements of the Government of Sindh 

including State laws. Legislation presents a synopsis of environmental policies, 

legislation and other guidelines that have relevance to the proposed project. 

The proposed project falls under the project category of SCHEDULE II “Thermal 

power generation over 100MW” as per the Sindh Environmental Protection Agency 

(Review of Initial Environmental Examination and Environmental Impact 

Assessment) Regulations, 2014 issued by the Environmental Protection Agency - 

Sindh (SEPA) under the Sindh Environmental Protection Act 2014 (SEPA 2014). 

According to these guidelines, projects under this category require an EIA to be 

conducted. SEPA 2014 is the basic legislative tool empowering the provincial 

government to frame regulations for the protection of the environment. The Act is 

broadly applicable to air, water, soil, marine and noise pollution. Penalties have 

been prescribed for those contravening the provisions of the Act. 

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). 

Under section 17 of SEPA 2014; 

“No proponent of a project shall commence construction or operation unless he has 

filed with the EPA an IEE or EIA, and has obtained from the EPA approval in respect 

thereof”.  
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PHYSICAL ENVIRONMENT 

The proposed project area lies within the premises of KPC. No change in land-use 

or landscape has been identified. Since project area lies in Korangi Creek area, it is 

adjacent to the sea and water of the sea will be utilized for proposed plant’s 

consumption. Water treatment systems will be installed for treating the seawater. 

The meteorological conditions are that observed for Karachi city. Ambient Air 

quality is found to be under SEQS at proposed project site. 

BIOLOGICAL ENVIRONMENT 

Since existing KPC area is being utilized, no rare, endangered or threatened species 

were found. However, planned horticulture was observed which will be redesigned 

during construction phase. Vacant spaces of land will be utilized for developing green 

areas. Marine environment is found to be depleted due to excessive transboundary 

pollution load and overfishing leading to decrease of fish populations. 

SOCIOECONOMIC ENVIRONMENT 

The proposed project area is located adjacent to Ibrahim Hyderi Goth which is a 

famous fishing community. People living in this community have below-average 

incomes. Their source of income is solely from fishing business throughout the 

year. Besides that, PAF Korangi Base is also located adjacent to the proposed 

project site. The Base is completely under PAF administration as well as an 

educational institute, named as PAF KIET. Apart from Ibrahim Hyderi Goth, a 

small number of KE employees live in KE Colony which is located within the KCP 

area. 

IMPACT ASSESSMENT & MITIGATIONS 

The proposed project will impact the environment during construction and 

operation phases. The impacts are categorized according to their severity and 

duration. The main impacts that are identified during the study are highlighted 

below: 

Construction Phase 

The sources of air emissions during construction phase will include various 

construction equipment, Standby generator units and vehicles. Major pollutants 

released from such sources include NOX, SO2, CO, PM10 and unburnt hydrocarbons 

(UHC). 

Wastewater sources will include construction machinery and vehicle washings, 

sanitary wastewater and surface run offs. 
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Non-hazardous solid wastes will comprise construction debris, excavated soil, 

packaging materials, metal and wooden scraps, empty containers of non-hazardous 

materials and domestic wastes. 

Solid and liquid hazardous wastes will include, e-waste, cleaning solvents, waste 

oil, oily sludge, paints, batteries, containers of hazardous materials, contaminated 

soils from spills, etc. 

Major sources of noise during construction activities are construction machinery / 

equipment such as standby generators, compressors, engines, drillers, cement/ 

concrete mixers, compactors etc., and activities such as excavation, bull dozing, 

and piling. The vehicles used for the transport of men and materials to the site will 

also generate noise along the access road. 

Accidental releases at construction sites may result mostly from any spills during 

loading / unloading, transportation and use of hazardous materials. The cleanup of 

such spills generates contaminated sands, oil-soaked rags and floor sweepings. In 

instances where compressed gas cylinders or welding gases are used, there is a 

likelihood of accidental leaks during storage and handling. 

Operation Phase 

During the operation phase, air emissions will be mainly from the stationary point 

sources, mobile sources and fugitive emission sources. The point sources will 

include the stacks attached to the Generators and the HRSG units. Fugitive 

emission sources include storage tanks, valves, flanges and pipe fittings. Mobile 

sources include the vehicles used for transportation of men and materials. Major 

pollutants released from such sources include NOX, SO2, CO, PM10, UHC and 

Volatile Organic Compounds (VOCs).  

Various measures for control of emissions will be incorporated in the facility as 

described in the relevant chapters of the report. 

The cooling water from the power plant will be discharged into the sea through the 

common seawater outfall channel along with treated wastewater from the 

wastewater treatment system. The storm water from non-plant areas will be 

drained to sea using outfalls through storm water drains. 

Non-hazardous solid wastes will include domestic and office waste, packing 

materials, metal scrap and containers of non-hazardous materials. The hazardous 

wastes mainly include spent batteries, containers of hazardous materials, filter 

mediums, empty containers of hazardous materials, waste oils, oily sludge, waste 

chemicals and solvents, waste paints, etc. 
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CONCLUSION 

The ESIA of the proposed power plant project has achieved the following goals: 

 Identification of national and provincial environmental regulatory 

requirements that apply to the proposed project activities; 

 Identification of the environmental features of the project area including the 

physical, biological and social  disturbance and likely impact of the project 

on the environment; 

 Recommendation of appropriate mitigation measures that K-Electric will 

incorporate and ensure as per this ESIA into the project to minimize the 

adverse environmental impacts; 

 The study was intended to generate factual information on power plants and 

their potential applications. 

"If the activities are undertaken as proposed and described in this report and 

the recommended mitigation measures and environmental management plan 

is adopted, it is concluded that the proposed project will increase the existing 

K-Electric’s capacity to deliver the necessary load without causing any 

negative impact. The proposed project is favorable in all respects which 

include system capacity, economics and environmental impacts.” 
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Impact Assessment Matrix (IAM) 
 

Duration 

Severity 

Momentary       

< 1 Week 

Short Term  

< 1 Year 

Medium Term 

1 – 10 Years 

Long Term 10 

– 50 Years 

Long Term    

> 50 Years 

Positive Effect   + ++ +++ 

Slight Effect Negligible    

Minor Effect  LOW   

Moderate Effect   MEDIUM  

Major Effect    HIGH 

Massive Effect      

 

IAM terms for Severity of Consequences 

Severity Definition 

Massive Effect • Persistent severe environmental damage or severe nuisance 

extending over a large area; 

• Constant, high exceedance of statutory or prescribed limits 

(representing a threat to human health in both the long and short 

term); and 

• In terms of commercial or recreational use or nature conservancy, 

a major economic loss for the company. 

Potential Consequence 

• Causing widespread nuisance both on and off site; 

• Significant, widespread and permanent loss of resource; and 

• Major contribution to a known global environmental problem with 

demonstrable effects. 

Major Effect • Severe environmental damage; 

• Extended surpassing of statutory or prescribed limits; and 

• The company is required to take extensive measures to restore 

the contaminated environment to its original state. 

Potential Consequence 

• Highly noticeable effects on the environment, difficult to reverse. 

• Widespread degradation of resources restricting potential for 

further usage; 

• Significant contribution to a known global environmental problem 

when compared with oil and gas industry world-wide; 
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Severity Definition 

• Statutory or prescribed guidelines approaching occupational 

exposure limits; and 

• Periodic widespread nuisance both on and off site. 

Moderate Effect • Release of quantifiable discharges of known toxicity; 

• Repeated exceedance of statutory or prescribed limit; and 

• Causing localized nuisance both on and off site. 

Potential Consequence 

• Noticeable effects on the environment, reversible over the long 

term; 

• Localized degradation of resources restricting potential for usage; 

and 

• Elevated contribution to global air pollution problem partly due to 

preventable releases. 

Minor Effect • Contamination; 

• Damage sufficiently large to attack the environment; 

• No permanent effects to the environment; 

• Single exceedance of statutory or prescribed criterion; and 

• Single complaint. 

Potential Consequence 

• Noticeable effects on the environment, but returning to original 

condition in the medium term without specific mitigation 

measures; 

• Slight local degradation of resources, but not jeopardizing further 

usage; 

• Small contribution to global air problem through unavoidable 

releases; 

• Elevation in ambient pollutant levels greater than 50 % of 

statutory or prescribed guidelines; and 

• Infrequent localized nuisance. 

Slight Effect • Local environmental damage; 

• Within the fence and within systems; and 

• Negligible financial consequences. 

Potential Consequence 

• No noticeable or limited local effect upon the environment, rapidly 

returning to original state by natural action; 
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Severity Definition 

• Unlikely to effect resources to noticeable degree; 

• No significant contribution to global air pollution problem; 

• Minor elevation in ambient pollutant levels, but well below 

statutory or prescribed guidelines; and 

• No reported nuisance effects. 

Severity 
• Activity has a net-positive and beneficial affect resulting in 

sustainable environmental improvement (such as ecosystem 

health); 

• Increase in magnitude or quality of habitat for those species 

known to naturally occur in the area; 

• Growth in ‘naturally occurring’ populations of flora and fauna; 

• Positive feedback from stakeholders; and 

• Potential financial gains. 

 

IAM terms for Likelihood of Occurrence 

Likelihood Definition 

Certain Will occur under normal operating conditions. 

Very Likely Very likely to occur under normal operational conditions. 

Likely Likely to occur at some time under normal operating conditions. 

Unlikely 
Unlikely, but may occur at some time under normal operating 

conditions. 

Very Unlikely 
Very unlikely to occur under normal operating conditions 

but may occur in exceptional circumstances. 
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Summary of the Construction Phase Environmental Impact and Mitigations 

Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Natural Resources Adverse 
Minor 
Effect 

Low 

Ensure that only licensed authorized 

contractors will be hired for supplying the 
construction materials; 

Unauthorized third party contractors will be 
discouraged to participate 

 Exploitation of natural 

resources will not occur 
Slight Effect Low 

Topography and 

Landscape 
Adverse 

Slight 
Effect 

Low 

The cutting and leveling activities will be 
restricted to the designated plot boundaries.  

Drainage channels will be provided around 
the site in order to route the flow channels to 
areas downstream of the site, in order to 
avoid flooding 

Topography will not be 

disturbed and will be 

limited within the 

existing land-use 

Slight Effect Negligible 

Ambient Air Quality Adverse 
Moderate 

Effect 
Medium 

Use of standard construction equipment and 

vehicles; 

Scheduled maintenance of back-up 

generators, equipment and vehicles including 

engine tuning, filter cleaning, etc.; 

Water spraying will be done to reduce dust 

emissions; 

Enclosed painting booths and dedicated 

fabrication areas in favor of wind direction so 

the fumes may divert away from the site; 

The vehicle speeds on graded roads will be 

limited in order to minimize dust emissions 

Dust emissions will 

occur but will remain 

within the working zone. 

Fumes from painting 

and fabrication works 

will be controlled to 

minimized levels. 

Slight Effect Low 

Ambient Noise Adverse 
Moderate 

Effect 
Medium 

Noise levels as per SEQS i.e. 80 dB (A) during 

day-time and 75dB (A) during night-time; 

Workers on site will be provided with 

adequate ‘personal protective equipment’ 

(PPE); 

Construction activities 

will continue with 

reduced noise 

Slight Effect Low 
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Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Construction equipment/machineries will be 

provided with suitable noise dampening 

devices; 

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 

Terrestrial Ecology Adverse 
Slight 

Effect 
Low 

Green areas will be developed in vacant 

portions of proposed project areas; 

Plant trees that are indigenous and will 

mature in short time and support local 

avifauna 

The area will sustain 

ecology 
Positive Effect +++ 

Soil and Groundwater Adverse 
Moderate 

Effect 
Medium 

EPC Contractor will establish internal 

procedures for safe material handling; 

EPC Contractor with KE administration will 

develop Hazardous Material Handling 

procedures during the designing phase; 

A spill prevention response team will be 

available throughout the construction phase; 

Storage of waste material on-site will not be 

allowed to be stored on any open area and not 

more than one (01) week 

Contamination chances 

will be minimized 
Slight Effect Low 

Marine Environment Adverse 
Slight 

Effect 
Low 

 

Existing drainage has bearing capacity of 

more effluent and will sustain rise in effluent 

discharge caused during construction 

activities; 

No major load increase 

in outfall discharge 
Slight Effect Low 
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Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Construction activities will be performed with 

complete standard procedures and minimal 

discharge will be produced 

Land use Adverse 
Slight 

Effect 
Low 

Existing KPC land will be utilized No significant change 

in land use 
Slight Effect Negligible 

Local Community Adverse 
Moderate 

Effect 
Medium 

EPC contractor will ensure the cumulative 

magnitude of construction works will not 

exceed to higher intensity, simultaneous 

activities with low and high intensity will be 

preferred such as heavy machinery movement 

will be done for one activity at a time 

Controlled operations 

will cause no effect to 

local communities 

Slight Effect Low 

Traffic Adverse 
Moderate 

Effect 
Medium 

KE administration and contractors will 

develop and follow a traffic management plan 

mechanized internally for construction 

vehicles 

Traffic will be 

managed properly 
Slight Effect Low 

Livelihood Adverse 
Slight 

Effect 
Low 

Ensure no transgress by any of the KE or 

contractors’ workers will be done; 

Accessing the settlement areas of 

neighbouring areas will not be allowed 

No impact on livelihood Slight Effect Negligible 

Local Economy Beneficial 
Positive 

Effect 
+ 

People from neighbouring areas will be 

considered for unskilled employment 

Suppliers and Vendors of neighbouring areas 

will be given priority 

Economic development 

of locals 
Positive Effect +++ 

Archeology and Heritage Adverse 
Slight 

Effect 
Low 

As per the Antiquities Act, if any finding 

occurs of archeological significance it will be 

reported to Department of Archeology and 

Heritage 

Protection of archeology 

and heritage 
Slight Effect Negligible 
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Summary of the Operation Phase Environmental Impact and Mitigations 

Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Impact on Topography 
and Landscape 

Minimum 
Slight 
Effect 

Low - - - Low 

Impact on Air Quality Adverse 
Minor 

Effect 
Low 

Ensure Fuel to Air Ratios are 

maintained; 

Ensure power plant maintenance. 

Ensure Fuel quality is excellent for 

utilization even after fuel treatment 

Emissions will be 

under SEQS  
Slight Effect Negligible 

Impact on Ambient  

Noise 
Adverse 

Moderate 

Effect 
Medium 

KE Employees accessing the area will 

always wear PPE’s like ear protection 

muffs or ear plugs; 

The units will be designed such that the 

sound pressure level at 1 m from the 

source is at ≤ 80 dB(A); and the plant 

will  be designed  such  that the  noise  

level at  the  plant boundary  is ≤70  

dB(A);  

PVC lined walls will be developed for 

engine and generator rooms to reduce 

noise. 

Nuisance or health 

effects caused by high 

noise will be reduced 

Slight Effect Negligible 

Terrestrial Ecology Minimum 
Slight 

Effect 
Low 

The development of green areas in KPC-

II will provide artificial nesting habitats 

to birds such House sparrow (Passer 

domesticus) and Streptopelia spp. that 

are known to build their nest on 

artificial habitats such communication 

towers, buildings and houses 

Green areas will 

sustain ecology and 

improve aesthetic 

environment 

Positive Effect +++ 
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Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Marine Environment Adverse 
Minor 

Effect 
Medium 

Retain effluent prior to final discharge 

for treatment unless the quality 

remains within SEQS; 

The treated water can be reutilized for 

green areas 

Effluent quality will be 

under SEQS and 

green areas can be 

maintained on water 

conservation 

strategies 

Positive Effect +++ 

Local Economy Minimum 
Slight 

Effect 
Low 

Possibility of recruitment of local 

workers having pertinent education 

skills will be explored; 

Local businesses such as fabricators, 

maintenance service providers, food 

suppliers, transporters, etc., are likely 

to have business opportunities 

associated with the operation of the 

plant 

Indigenous people will 

benefit in form of 

employment and 

business activities 

Positive Effect +++ 

Local Community Adverse 
Moderate 

Effect 
Medium 

Noise, Water and Air pollution will be 

controlled to ensure least disturbance 

to local communities; 

Mechanism will be developed for local 

community engagement for complaints 

and suggestions; 

Local communities will be primarily 

engaged for any social activity by KE 

Local communities 

will be in harmony 

with KCP management 

Positive Effect +++ 
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Environmental Monitoring during Construction Phase 

S. N 
Environmental 

Aspect 
Scope of Monitoring Method 

Frequency of 

Monitoring / 

Auditing 

Responsibility 

1 Air Quality 
Parameters as per SEQS or SEPA 
requirement 

Ambient Air Analyzer Monthly 
Onsite project 

manager/ Contractor 

Emissions of CO, NOX, and SO2 from 

sources such as standby generators 

Portable exhaust / 

stack gas analyzer 
Monthly 

Onsite project 

manager/ Contractor 

2 Noise Levels 

Noise levels at various locations in and 

around the project site 

Using sound pressure 

level meter 
Monthly 

Onsite project 

manager/ Contractor 

3 Water   Water borne diseases                           

Water scarcity 

 

Check water drainage 

system 

Inspect operation of 

Water Treatment Plant 

Ensure Spills 

prevention plan is 

available 

Monthly 
Onsite Project 

Manager 
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S. N 
Environmental 

Aspect 
Scope of Monitoring Method 

Frequency of 

Monitoring / 

Auditing 

Responsibility 

4 Hazardous & Non-

hazardous Solid 

Waste  

 

 

 

 

Health hazards 

Property loss 

Unaesthetic conditions 

Solid waste 

management plan 

Designated area for 

solid waste storage 

Safe disposal and 

segregation 

Hazardous waste will 

not be mixed with non-

hazardous 

Transfer of hazardous 

solid waste will be done 

by SEPA approved 

contractors 

Record of solid waste 

generated 

Monthly 
Onsite project 

manager / contractor 

5 Terrestrial Ecology Vacant areas will be developed as 

green areas 

On-site inspection Quarterly Onsite project 

Manager 
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Environmental Monitoring during Operation Phase 

S.N 
Environmental 

Aspects 
Scope of Monitoring / Auditing Method 

Frequency of 

Monitoring 

Responsibility 

1 Air Quality Emission monitoring for NOx, SO2, CO, 
CO2 and VOC at by-pass and main 
stacks 

Portable Gas 

Analyzers 

 

Monthly 

 

KE 

Monitoring of critical pollutants such as 
NOx, SO2, PM, O3, and hydrocarbons at 
appropriate locations in and around the 
plant 

 Ambient Air 

Analyzers 

Monthly KE 

2 Noise Levels Occupational and ambient noise levels Noise meter Monthly KE 

Noise exposure survey for plant personnel Noise meter Quarterly KE 

3 Marine outfall 

water 

Parameters as per SEQS or SEPA 
requirement 

Laboratory analysis Monthly KE  

4 Sanitary       

wastewater 

Flow volume Online flow meter Continuous KE  

5 Process          

wastewater 

Flow volume Online flow meter Continuous KE  

6 Treated water Parameters as per SEQS or SEPA 

requirement 

Laboratory analysis Monthly KE  
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S.N 
Environmental 

Aspects 
Scope of Monitoring / Auditing Method 

Frequency of 

Monitoring 

Responsibility 

7 Solid Wastes Quantity of each category of waste 

disposed from site 

Weight or volume 

measurement 

Continuous, 

monthly inventory 

to be maintained 

KE 

8 Hazardous wastes Quantity of each category of waste stored 

at site 

Weight or volume 

measurement 

Continuous, 

monthly inventory 

to be maintained 

KE 

9 Resources such as 

gas, fuel, power, 

water, etc. 

Quantities of consumption Using flow meters,  

energy meters, etc. 

Continuous, 

monthly inventory 

to be maintained 

KE  
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1.1 PROJECT TITLE

Environmental & Social Impact Assessment (ESIA) of 250 MW Dual-Fuel Combined
Cycle Power Plant KPC-II

1.2 PROPONENT INTRODUCTION

K-Electric, commonly referred to as KE is a vertically
integrated electric company involved in generating,
transmitting and distributing power to over 2.5 million
customers in Karachi and in the nearby towns of Dhabeji and
Gharo in Sindh, and Hub, Uthal, Vinder and Bela in
Balochistan. It employs over 10,000 people and covers 6,500 square kilometers
with industrial, commercial, agricultural and residential areas falling under its
network. K-Electric has its own generation capacity of 1,652 MW, predominantly
from its major Thermal Power Plants (BQPS I, BQPS II and KPC) and two Gas
Engines Power Plants (SITE & Korangi), inclusive of 450 MW that has been added
owing to the initiatives of the new management and the company inaugurated an
additional 560 MW project in 2012.

K-Electric being a prestigious and environmentally conscious organization wants to
comply with all applicable laws and therefore intends to carry out the
environmental impact assessment of its new Power Plant in Karachi.

1.3 CONSULTANT INTRODUCTION

Global Environmental Management Services (Pvt.) Ltd. (GEMS) is a
consultancy firm which provides extensive services like Environmental
Audits, Initial Environmental Examinations (IEE), Environmental
Impact Assessments (EIA), Baseline studies and Training & Capacity
building.

GEMS personnel have professional environmental and social experience extending
throughout Pakistan and UAE. They are all qualified environmental and social
scientists with complementary multi-disciplinary skills covering all major biomes of
the environment. As a result GEMS is able to offer accurate, independent and
appropriate services to clients and to regulatory bodies.

INTRODUCTION

CHAPTER

1
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For over a decade GEMS have conducted environmental and social impact
assessments (ESIA) in an expanding range of sectors including the energy (oil and
gas industry, power plants etc), manufacturing industries (e.g. pharmaceutical,
mineral fertilizers, textile, paper, food processing etc.), infrastructure (roads,
highway’s buildings etc.), ports and harbors, tourism, aquaculture and fisheries.

1.3.1 EIA Study Team

Exhibit 1.1: ESIA Team Members

1.4 PROPOSED PROJECT INTRODUCTION

As mentioned in Proponent’s
introduction, one of its Thermal Power
Plants, Korangi Power Complex (KPC),
is currently operational with power
generation of 248 MW. KE intends to
install a new dual fuel (HFO/NG)
combined cycle power plant namely
KPC-II based on medium speed
engines giving a net plant capacity of
approximately 250 MW, which will be
connected to the 132 kV network for
which new GIS (Gas insulated

Sr.
No. Name Designation

1. Mr. Saleem-uz-Zaman Chief Executive & Project Director

2. Mr. Abdul Basit Khan Project Manager & ESIA Specialist

3. Dr. Shahid Amjad Senior EIA specialist

4. Dr. Rafiul Haq Ecological Expert

5. Engr. M. Zohair Ahmed Khan ESIA Quality Assurance Manager

6. Dr. Zaki Power Plant Engineering Expert

7. Dr. Muhammad Mansha Environmental Modelling Expert

8. Mr. Ali Aslam Environmental Monitoring & Survey Specialist

9. Mr. Baseer Khan Environmental and Social Survey Specialist

10. Mr. Karim Akbar Junior Environmentalist
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substation) will be built within the premises of existing KPC. New Engines will be
imported for the proposed project. The power plant will be based on Natural Gas
(NG) and Heavy Fuel Oil (HFO). The preferred primary fuel will be NG, however
during unavailability of NG, HFO will be used as secondary fuel.

Most of the proposed project components will be economically feasible and less
environmentally deteriorating as it will be developed in the existing system of KPC.
Since KPC is located near the sea, the proposed project will directly use the
seawater as a source of cooling water for the steam turbine cooling. Furthermore, it
will develop a new 132 kV GIS grid station located in the same vicinity which will
help in reducing existing losses with the usage of new advanced state of art
technology.

1.5 LEGISLATIVE REQUIREMENT

The ESIA of the proposed K-Electric Project activity will be subjected to the
pertinent legislative and regulatory requirements of the Government of Sindh
including State laws. Legislation presents a synopsis of environmental policies,
legislation and other guidelines that have relevance to the proposed project.

The proposed project falls under the project category of SCHEDULE II “Thermal
power generation over 100MW” as per the Sindh Environmental Protection Agency
(Review of Initial Environmental Examination and Environmental Impact
Assessment) Regulations, 2014 issued by the Environmental Protection Agency -
Sindh (SEPA) under the Sindh Environmental Protection Act 2014 (SEPA 2014).

According to these regulations, projects under this category require an EIA to be
conducted. SEPA 2014 is the basic legislative tool empowering the provincial
government to frame regulations for the protection of the environment. The Act is
broadly applicable to air, water, soil, marine and noise pollution. Penalties have
been prescribed for those contravening the provisions of the Act.

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).

Under section 17 of SEPA 2014;

“No proponent of a project shall commence construction or operation unless he has
filed with the EPA an IEE or EIA, and has obtained from the EPA approval in respect
thereof”.

1.6 PURPOSE OF THE STUDY

The purpose of this ESIA study is to evaluate the significant Environmental and
Social aspects of the proposed project and identify requirements and standards
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that need to be complied specific to the local legislation, Sindh Environmental
Protection Agency (SEPA) regulations and standards and International Finance
Corporation (IFC) performance standards.

The specific objectives of this ESIA are to:

Identify the relevant stakeholders that need to be consulted to evaluate
Environmental and Social aspects of the project.

Assess the existing environmental conditions in the proposed project area,
including identification of environmentally sensitive areas and significant
receptors;

Assess various project related activities to identify potential impacts on
environment and social baseline settings and determine their significance;

Propose appropriate mitigation measures that can be incorporated into the
project design, commissioning and operating phases to minimize damaging
effects or lasting negative consequences identified by the environmental
assessment;

Assess the proposed activities and ensure their compliance with the relevant
environmental regulations of the province;

Prepare an ESIA report for submission to the SEPA in compliance with SEPA
(review of IEE and EIA) Regulations 2014.

1.7 SCOPE OF THE ESIA

For the ESIA study, the scope of work is as under:

Description of physical, environmental, socio-economic and cultural setting
and baseline conditions in the proposed project area;

Identification and prediction of project impacts and their significance
relating to the proposed project activities;

Identification and assessment of the applicability and effectiveness of
mitigation measures to offset or minimize adverse impacts on environment.
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1.8 APPROACH AND METHODOLOGY

The ESIA was performed in five main phases, which are described below.

1.8.1 Scoping

The key activities of this phase included:

Project Data Compilation: A generic description of the proposed activities (i.e.
construction and operation), within the proposed project area relevant to
environmental assessment, was compiled with the help of PEPA Guidelines.

Literature Review: Secondary data and information related to weather, soil, water
resources, coastal and marine ecology, and wildlife was reviewed and compiled.

Legislative Review: Information on relevant legislation, regulations, guidelines,
and standards was reviewed and compiled.

Key Stakeholder Identification: Key stakeholders, including primary and
secondary, were identified that were directly and indirectly related with the
proposed project. Their concerns were recorded and documented.

Identification of Potential Impacts: The information collected in the previous
steps was reviewed, and potential environmental issues were identified.

1.8.2 Baseline Studies

Following the scoping exercise, the proposed project area was surveyed to collect
primary data. During the field visits, information was collected on ecologically
important areas, ambient air quality, surface and groundwater resources, existing
infrastructure, local communities, public services, and sites of archaeological or
cultural importance. The following specific studies were conducted as part of the
ESIA.

Biological Baseline: Biological experts conducted a biological baseline study,
which consisted of a thorough literature review and field data collection. During the
fieldwork, the faunal species of the area were documented. The diversity of avian,
large and small mammals, and reptile species were determined. Information was
collected on the species found in the area.

Floral species of the area were also identified through fieldwork and literature
review.

Physical Environment: Environmental Assessment Specialists conducted physical
environmental study including, ambient air, noise, water sampling, surface water
resources and the groundwater resources of the areas. Specialists also carried out
the impact of proposed project on soil and water resources.
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Socioeconomic Study: A sociologist conducted socioeconomic and cultural study
in the proposed project area. The study team through participatory technique
collected data from the locals of the proposed project area as well as the local
governing bodies. The profile included livelihood, culture, leadership, gender
issues, spiritual and temporal leadership, demographic information based on field
data and published sources, the existing use of land resources, community
structure, employment, distribution of income, goods and services, public health,
local religious and cultural values, and local customs, aspirations, and attitudes.

1.8.3 Impact Assessment

The environmental, socioeconomic and cultural, gender and project information
collected in previous phases was used to assess the potential impacts of the
proposed activities. The issues studied included potential project impacts on:

 Marine water quality;

 Ambient air quality;

 Ecology of the area, including flora and fauna;

 Local communities.

Wherever possible and applicable, the report discusses the following aspects:

 The present baseline conditions;

 The change in environmental parameters likely to be affected by proposed
project related activities;

 Identification of potential impacts;

 Likelihood and significance of potential impacts;

 Mitigation measures to reduce impacts to as low as possible;

 Prediction of impacts, including all long-term and short-term, direct and
indirect, and beneficial and adverse impacts;

 Evaluation of the importance or significance of impacts (The significance of
each impact has been judged on the basis of available local, national, and
international standards. Where such standards were not available, the best
practice elsewhere has been referred to);

 Implementation of mitigation measures (i.e., environmental management);

 Determination of residual impacts;

 Identification of controls and monitoring of residual impacts.
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1.8.4 Documentation

At the end of the assessment, a report is prepared according to the relevant
guidelines of PEPA and IFC. This report includes the findings of the assessment,
proposed project impacts, and mitigation measures to be implemented during the
execution of the proposed activities.

Components of this Report are:

Chapter: 1 Introduction

Chapter: 2 Project Description

Chapter: 3 Institutional, Legislation and Policy Framework

Chapter: 4 Environmental Baseline: Physical, Biological and Socio-economic
Environment

Chapter: 5 Stakeholder Consultation

Chapter: 6 Analysis of Alternatives

Chapter: 7 Environmental Impacts and Mitigation Measures

Chapter: 8 Environmental Management and Monitoring Plan

Chapter: 9 Conclusion
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2.1 NEED OF PROPOSED PROJECT

Karachi is the industrial, financial and trading hub of Pakistan. The availability of
port facilities has attracted energy related investments over several decades thus
positioning Karachi as the focal point of the energy corridor of Pakistan. Although
KE has a customer base of 2.3 million connections across residential, commercial,
industrial and agricultural sectors, the real beneficiaries are over 20 million people
living in and around Karachi. KE continues to receive applications for new
connections on daily basis. At any particular instant, the volume of these
applications usually adds up to several hundred MW. KE recorded a peak demand
of 2929 MW in June 2014, an increase by nearly 500 MW within last six years.
Hence the demand of electricity is ascending with the passage of time and calls for
investment in generation capacities for reducing demand-supply gap for the power
consumers.

On the other hand shortage of indigenous Natural Gas has been hampering
operations of existing gas based generation at KE. There is also a limitation of
transmission infrastructure as existing infrastructure capacity is mostly exhausted
and new transmission network of 220 kV is expensive. Therefore, it is necessary to
proactively develop projects that sustain the power generation and supply nexus.
As an economic and fast track addition of generation capacity, KE has proposed a
250 MW Dual-Fired Power Plant project.

PROJECT DESCRIPTION

CHAPTER

2
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2.2 PROPOSED PROJECT LOCATION

The Proposed Project site lies within the premises of the existing KPC which is
located adjacent to Ibrahim Hyderi Goth and PAF Korangi Creek, Karachi at the
edge of the Korangi Creek system. Location map can be seen in Exhibit 2.1.

Exhibit 2.1: Location map of KPC-II

2.3 PROPOSED SCHEDULE

The Proposed Project’s tentative schedule includes hiring of EPC contractors,
contractors for civil and mechanical works till functioning of KPC-II. It is estimated
to be within twenty (20) months after obtaining approval from SEPA.

The lifetime of KPC-II is estimated to be twenty five (25) years subject to availability
of fuels and complete maintenance.

2.4 EMPLOYMENT

KPC currently has a workforce of 100 employees for various departments. The
proposed project is anticipated to have employment opportunities as follows:

Construction Phase 100-300 employees

Operation Phase 100 employees
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2.5 SALIENT FEATURES OF EXISTING SETUP

The salient features of the existing KPC are entailed in Exhibit 2.2.

Exhibit 2.2: Salient features of KPC

Sr.
No. Component Description Capacity / Qty.

1. Gas Turbines These Turbines are functional on
Natural Gas which were installed in
2009 by IFC funding

04 / 48 MW

2. Heat Recovery Steam
Generator (HRSG)

One Heat recovering system was
installed by IFC funding in 2009
and the other was added after 2013

02 nos.

3. Gas Insulated Substation 220 kV GIS 1 no. / 250 MW

4. NG compressor NG is acquired from Sui Southern
Gas Company SSGC and pumped
to the power plant

5. Oil Storage HFO will be stored in tanks for
future consumption in plant

40000 m3 / 03
nos.

6. Fuel treatment HFO will be treated and flow will
maintained for optimum plant
operation

7. Fire pump station Supply raw water for fire safety at
major hazardous areas 01 nos.

8. KE Employee Colony Residency is provided for KE
employees in KPC which can
accommodate 100 persons

9. Mosque Daily prayers are organized in the
central mosque 02

10. Dispensary Medical clinic with doctors and
medical staff is present for catering
the primary medical needs of KPC
residents and employees

01
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2.6 SALIENT FEATURES OF PROPOSED PROJECT

The salient features of the proposed power plant project are entailed in Exhibit 2.3.

Exhibit 2.3: Salient features of KPC-II project

Sr.
No. Component Description Capacity /

Qty.
Total

Covered
Area

Power Plant

1. Engines The engines will utilize fuel to
develop energy for running the
generators

240.5 MW / 13

12018.24 m2

2. Generators Linked with the engines to
generate electricity power 13 nos.

3. Heat Recovery Steam
Generator (HRSG)

Equipment that retains the
heat generated from engines
and generators and utilize it
to develop steam

13 nos.

4. Exhaust Gas Stacks Gaseous emissions from
engines will release from the
stacks, one stack will be
linked with four engines

13 nos.

5. Steam Turbine Steam generated from HRSG
will be utilized for generating
more power

25 MW / 01
nos. 722 m2

6. Transformers Energy generated is regulated
to increased or decreased
voltages

15 kV to 132 kV
15 kV to 0.4 kV 200 m2

7. Gas Insulated
Substation

132kV GIS for grid
interconnection with double
busbar arrangement

1 no. 525m2

8. Distributed Control
system (DCS)

Computerized control of
switches to maintain plant
operation

1 no. 142 m2

Fuel Handling

9. NG compressor NG will be acquired from Sui
Southern Gas Company SSGC
and pumped to the power
plant

142 m2

10. Oil Decanting Bays Oil tankers supplying Heavy
Fuel Oil (HFO) will be
stationed at the bay to
transfer the oil in the tanks

12 no. 210 m2
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Sr.
No. Component Description Capacity /

Qty.
Total

Covered
Area

11. Oil Storage HFO will be stored in tanks
for future consumption in
plant

40000 m3 / 02
nos. 12454 m2

12. Fuel treatment HFO will be treated and flow
will maintained for optimum
plant operation

300 m2

Water Treatment Plant

13. Dissolved Air
Flotation Unit

Sea water will be treated
primarily 18000 m3 / h

14. Reverse-Osmosis
(RO) Plant

To remove all impurities and
prepare raw water for
consumption

04 nos.

200 m2
15. De-ionization Plant De-ionize the raw water so it

remains non-reactive for
power plant optimum
consumption.

02 nos.

Firefighting System

11. Fire pump station Supply raw water for fire
safety at major hazardous
areas

01 nos.

2.7 PROPOSED POWER PLANT – KPC-II

The proposed Power Plant is designed as combined cycle plant based on dual-fuel
engines i.e. NG or HFO and a Steam Turbine Generator. The proposed project
design layout is attached as Annexure-II. The features of the proposed project are
discussed below.

2.7.1 Engines

The engine used for this project is a four-stroke, dual-fuel engine. The engines are
designed for two modes i.e. Gas operation or Back-up fuel operation.

Gas Operation

The engines will run on gas with light fuel oil as pilot fuel. The engine will work
according to the lean-burn Otto cycle. In this process, the gas-air mixture is mixed
with air before the inlet valves, during the air intake period. After the compression
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phase, the gas-air mixture is ignited by a small amount of pilot fuel. The pilot fuel
is pressurized, and fed into the cylinders by a small common rail system. The
combustion is fast, and after the working phase, the exhaust gas valves open, and
the cylinder is emptied of exhaust gases. The intake air is turbocharged and
intercooled.

When the engine is started in gas mode, it is started with pilot fuel injection only,
without gas admission. When the combustion is stabilised in every cylinder, the
gas admission is activated. A schematic diagram of the engine combustion cycle
can be seen in Exhibit 2.4.

Exhibit 2.4: The combustion cycle during gas operation

Back-up Fuel Operation

In Back-up fuel operation the engine works according to the diesel process. In this
process, liquid fuel is injected in the cylinder at high pressure by camshaft-
operated pumps. The fuel is ignited instantly due to the high temperature resulting
from the compression. Combustion takes place under constant pressure with fuel
injected into the cylinder during the combustion. After the working phase, the
exhaust gas valves open, and the cylinder is emptied of exhaust gases. A schematic
diagram of the engine combustion cycle can be seen in Exhibit 2.5.

Exhibit 2.5: The combustion cycle back-up fuel operation



Environmental & Social Impact Assessment of 250 MW Dual Fuel Power Plant KPC-II Karachi Sindh

GEMSEIA1090716KE Project Description 2-7

2.7.2 Generators

The generator is of the synchronous, three-phase, brushless, salient pole type. The
generator is designed to operate together with a reciprocating engine. The stator
frame is constructed with a rigid welded steel structure. The stator core is built of
thin electric steel sheet laminations. The rotor consists of a shaft and salient pole
type main revolving field. The generator achieves very high efficiency because of the
exceptional thermal conductivity created by the tight fit between the coils and the
stator core. The six stator winding ends are brought to terminal boxes on the
generator sides. Terminals for monitoring and auxiliary equipment have separate
terminal boxes.

The generator is horizontally
mounted and provided with two
sleeve bearings. The generator
rotor is designed to minimize
the effect of torsion rotor
oscillations due to system
disturbances and rapid load
changes. The exciter is of the
brushless type with a rotating
armature/rectifier assembled on
the same shaft as the main
generator rotating armature. The exciter field is controlled by the automatic voltage
regulator (AVR). The rectifiers are of the silicon diode type in a full wave bridge
arrangement. The rotating armature and stationary field of the exciter are insulated
with Class F materials. The generator is air-cooled. A fan mounted on the generator
shaft takes cooling air from the engine hall, through washable filters, and passes it
through the generator.

2.7.3 Heat Recovery Steam Generators (HRSG)

HRSGs shall be provided for dual fire exhaust gases of HFO/NG for heating and
producing steam. Steam generated in an HRSG will be used to supply steam to
steam turbine and the fuel heating system. The HRSG will be of a proven robust
design, requiring minimal maintenance and suitable for the full range of
operational flue gas temperatures and profiles. The effect of differential expansion
between system components, caused by cooling and heating rates during static and
transient operating conditions, will be taken into account in the design. The HRSG
design will ensure that no parts suffer from fatigue failure under the range of
operating conditions.

The HRSG design is based on the followings essential criteria

a. Conformity with the particular requirements of the engine exhausts
characteristics;

b. Suitability for fast changing in working conditions;
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c. Long life and reliability to ensure high plant availability;

d. Modular design based on factory built modules with as much equipment as
practicable factory assembled;

e. Easy access for inspection and maintenance;

f. Protection of relevant HRSG components from attack by acidic condensation.

g. A schematic diagram of HRSG mechanism can be seen in Exhibit 2.6.

Exhibit 2.6: HRSG schematic Diagram

2.7.4 Steam Turbine Generator (STG)

Steam Turbine & Generator rating shall be compatible to the engines proposed with
maximum amount of waste heat recovery with complete redundancy of all critical
equipment/system. Steam Turbine shall be specified to be capable of operating
down to 25% of its base load rating. This requirement is intended to ensure that
the power plant can operate throughout the load profile with maximum possible
efficiency. STG system shall include the following components:

a. Steam  turbine

b. Generator

c. Condenser

d. Extraction pump

e. Steam sealing system

f. Bypass station



Environmental & Social Impact Assessment of 250 MW Dual Fuel Power Plant KPC-II Karachi Sindh

GEMSEIA1090716KE Project Description 2-9

g. Lube oil system

h. Cooler

i. Generator excitation Panel

j. Generator Protection & Synchronizing Panel

k. Turbine Jacking oil system

l. Control Oil System

m. Turbine Controls and Instrumentation

n. Control and protection of by-pass stations

2.7.5 Grid Station

A Grid Station (substation) is part of an electrical generation, transmission, and
distribution system. Grid stations transform voltage from high to low, or the
reverse, or perform as a buffer to provide continuous power to the consumers even
if there is a shortfall of power from the source. Electric power may flow through
several grid stations between generating plant and consumer, and its voltage may
change in several steps. A substation may include transformers to change voltage
levels between high transmission voltages and lower distribution voltages, or at the
interconnection of two different transmission voltages.

2.7.6 Gas Insulated Substation (GIS)

GIS is much more reliable, compact and maintenance free. Because of compactness
of equipment, a very small area of land and civil work is required resulting in
substantial savings. They are at present mostly used in space constraint areas.

SF-6 Sulfur hexa fluoride gas is being extensively used as a dielectric and
extinguishing arc media in the area of high voltage electrical switchgear. Each
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individual item of switchgear is metal enclosed which is at earth potential. A
schematic diagram of GIS system can be seen in Exhibit 2.7.

Exhibit 2.7: GIS Schematic diagram

Following are some points to explain the importance of GIS:

1. Low area requirement. Extra High Voltage (EHV) models, for example, take
only fraction of the space required as compared to conventional.

2. Environmental adaptability. GIS is suitable for installation almost anywhere:
in or out of doors, even underground; near the sea, in mountainous areas, in
regions with heavy snowfall, etc.

3. High margin safety. The high voltage conductors are securely enclosed in
grounded metal.

4. High reliability. The chemically inert SF6 enveloping the conductors and
insulators preserves them for years of trouble free operation.

5. Long maintenance intervals. SF6 gas’s arc-quenching properties reduce
contact wear. Technological advancements over the years have seen GIS
continues to grow smaller and lighter

6. Low Maintenance Cost: GIS are highly reliable and maintenance free.

7. Long Life: The operating life of GIS is 40 to 50 years compared to 25 to 30
years of conventional outdoor grid stations.

8. Personnel Safety: GIS causes no risk of injury to operating personnel.
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9. Short Circuits by Wildlife: Fully encapsulated enclosures reduce risk of
outages caused by lizards and vandalism.

10. Unbeatable Performance: Factory assembled and tested units offer unbeatable
performance in terms of reliability and continuity of power supply.

11. Unaffected by Environmental Conditions: GIS is unaffected by environmental
factors. It is most suitable for harsh environmental conditions i.e. where
humid, saline, polluted atmosphere laden with industrial exhausts prevails.

12. Economical: SF6 plants are more economical than conventional equipment
despite the higher cost of switchgear.

2.7.7 Cooling System

The main task of the cooling system is to provide adequate cooling of critical engine
components such as cylinder jackets, cylinder heads and turbochargers, as well as
to cool the lubrication oil and charge air entering the cylinders after it has been
compressed by the turbocharger.

The engine cooling water cools the low temperature charge air cooler, lubricating oil
cooler, high temperature charge-air cooler and engine jackets in a common central
heat exchanger. In the central heat exchanger, the heat energy is transferred to the
seawater circuit. Seawater is the primary and main source of supply which will be
utilized after treatment.

Channel Specifications

a. Both intake and outfall channels are underground civil conduit having cross
section of 14.5 ft x 14.5 ft.

b. Length of intake channel is 1283 ft

c. Length of outfall channel is 815 ft

d. Dimension of intake mouth is 90 ft x 40 ft. having six gates.

e. Design capacity is above 60,000 m3/hr. Existing usage is 22,000 m3/hr.
Requirement of new plants is approx. 18,000 m3/hr

2.8 WATER TREATMENT SYSTEM

Since water source for all utilities in the plant is the sea, its treatment is very
necessary to ensure plant pipelines and the plant itself is not affected by impurities
from the water. In order to achieve this, water treatment plant will be installed. The
design layout of water treatment system is attached as Annexure-II. The main
components of the plant are discussed below.
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Dissolved Air Flotation (DAF) Unit:

DAF is a water clarification process for the separation of solids, grease and oils. The
advantages of DAF systems are in sludge thickening and in the ability to treat a
wide range of suspended solids (fats, oil, and grease) in water at a high rate of
removal.

Reverse Osmosis (RO)

RO is a water purification technology that uses a semipermeable membrane to
remove ions, molecules, and larger particles from drinking water. In reverse
osmosis, an applied pressure is used to overcome osmotic pressure, a colligative
property that is driven by chemical potential differences of the solvent, a
thermodynamic parameter. Reverse osmosis can remove many types of dissolved
and suspended species from water, including bacteria, and is used in both
industrial processes and the production of potable water. The result is that the
solute is retained on the pressurized side of the membrane and the pure solvent is
allowed to pass to the other side.

Brine is produced excessively from RO process since it removes all impurities. The
brine will be returned back into the sea through mixing in outfall drain. The RO
treated water will be stored as raw water and will be utilized for normal usage.
Some portion will be diverted back for EDI process for Power Plant utilization.

Electro Deionization (EDI)

EDI is a water treatment technology that utilizes electricity, ion exchange
membranes and resin to deionize water and separate dissolved ions (impurities) from
water. It differs from other water purification technologies such that it is done
without the use of chemical treatments and is usually a polishing treatment to RO.
There are also EDI units that are often referred to as continuous electro deionization
(CEDI) since the electric current regenerates the resin mass continuously. CEDI
technique can achieve very high purity, with conductivity below 0.1 µS/cm.

When fed with low TDS feed (e.g., feed purified by RO), the product can reach very
high purity levels (e.g., 18 Megohms/cm). The ion exchange resins act to retain the
ions, allowing these to be transported across the ion exchange membranes. The
usage of EDI technology is in many sectors which include electronics and power
generation applications. The ultra-treated water will be utilized in power plant
auxiliaries and steam generation.

2.9 WATER CONSUMPTION

The estimations have been done based on the water balance for the engines
running on heavy fuel oil and a steam turbine, with a total nominal output of 250
MW. In the calculations it has been assumed that each engine runs on full load for
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8000 hours per year and that there are 70 workers using the power plant
personnel facilities.

The stated consumption values are long term average values and the true values
depend on the actual amount of water used, which in turn is dependent on e.g. fuel
and raw water quality. The daily and monthly required amounts have been
calculated, in accordance with requirements. The estimated water consumption
can be seen in Exhibit 2.8.

2.10 CHEMICALS CONSUMPTION

The chemicals are to be stored on site according to requirements of their respective
MSDS sheets (which will be provided by chemical supplier) and according to the IFC
regulations, which set certain demands on the storage of hazardous substances. The
anticipated chemical usage during plant operation can be seen in Exhibit 2.9.

2.11 OIL STORAGE AND HANDLING

HFO will be supplied through Oil tankers and stored in tanks for power plant
consumption. Bays will be developed for decanting of oil tankers and pumped to
the oil storage area.
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Exhibit 2.8: Water Consumption Estimation

Consumer Operation
Quantity

Continuous
consumer 'c'

/Discontinuous
consumer 'd'

Comment
Maximum
Flow rate

during
operation

Consumption
m³/hr

Consumption
m³/day

Softened Water

Cooling water for blow down * c 4,00 96,00

Separator HFO 2 c 3,6 0,18 4,32

Separator LO 13 c 3,6 0,56 13,44

Effluent treatment 1 c Partial continuous
all over the day 3,6 0,30 1,20

Wash processes c partial continuous
all over the day 3,6 0,60 7,20

Required softened water for 2nd stage
of treatment plant (for demineralized
water)

1 c Conversion factor
0.75 5,33 128,00

Subtotal for softened water in continuous operation 10,97 250,16

Turbocharger cleaning d as required 3,6 1,20 8,40

Boiler cleaning d as required 12 10,00 20,00

Engine cooling water (HT) d as required 1 0,39 0,39
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Consumer Operation
Quantity

Continuous
consumer 'c'

/Discontinuous
consumer 'd'

Comment
Maximum
Flow rate

during
operation

Consumption
m³/hr

Consumption
m³/day

Charge Air cooling water (LT) d as required 1 0,39 0,39

Subtotal for softened water in continuous operation 11,98 29,18

TOTAL 22,95 22,95

Demineralized Water

Make up water Boiler 13 c 7,2 4,00 96,00

TOTAL 4,00 96,00

Total Water Consumption of Plant

Total Water Consumption of Plant 26,95 375,34

Recyclable Water Amount (blow
down water and cooling water for
blow down will be treated again)

8,00 192,00

Raw Water

Raw water required for 1st treatment
stage to produce total demand of
softened water

76,50 931,13
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Exhibit 2.9: Chemicals Estimated Usage Inventory

Chemical/ Consumable Daily Requirement Source
Onsite Storage Capacity and Method

(1 month's chemical demand)

Sea Water Chlorination

Chlorine 10 w-% solution* ~ 13.0 m3/day Chlorine addition to sea water ~ 268 m3/month, 80 m3 tank**

Water Treatment (RO)

Antiscalant ~ 1.2 kg/day Chemical addition during RO ~ 37.2 kg/month, shelf

NaOH 50 w-% solution ~ 0.53 L/day Chemical addition during RO ~ 16.4 L/month, shelf

Dissolved Air Flotation (DAF)

Polyaluminium chloride (PAX), or equal 20.0-24.0 L/day Chemical addition during DAF 0.62-0.74 m3/month, bulk container

NaOH 100% ~ 21.2 L/day Chemical addition during DAF ~ 0.656 m3/month, bulk container

Polymer ~ 0.40 kg/day Chemical addition during DAF ~ 12.4 kg/month, shelf

Oily Water Treatment (OWT)

Polyelectrolyte 0.1%
~ 0.7 m3/day

Chemical addition during

OWT
~ 22 m3, tank

Aluminium 47%
4.6-14 L/day

Chemical addition during

OWT
0.14-0.43 m3/month, bulk container

NaOH 25%
4.6-14 L/day

Chemical addition during

OWT
0.14-0.43 m3/month, bulk container
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*Assumed to be delivered as 12 w-% solution, but Cl amount decreases during storage

**Storage capacity for 1 week's consumption

Feed Water System

Oxygen scavenger (Consumption
calculated for example chemical
Aminox 60)

~ 2.55 L/day Chemical treatment of boiler steam. ~ 0.079 m3/month, bulk container

All-volatile treatment (AVT)

(Consumption calculated for

example chemical Amina

8030A)

~ 7.1 L/day
Chemical treatment of boiler

steam.
~ 0.218 m3/month, bulk container

Phosphate treatment (TSP)
(Consumption calculated for example
chemical KK-890)

≤ 7.4 L/day Chemical treatment of boiler steam. ≤ 0.229 m3/month, bulk container

Engine cooling Water System

Sodium nitrite (+borate)
(Consumption calculated for example
chemical TRAC102)

38.4-57.6 L/day Chemical treatment of cooling water for
engine. 1.19-1.79 ms/month, bulk container
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The EIA of the proposed project will be subjected to the pertinent legislative and
regulatory requirements of the Government of Pakistan including State laws. This
chapter evaluates the legal and regulatory requirements applicable on this
proposed project with respect to the most relevant policies, legislation, standards
and guidelines. Foreseeing possibility of funding from international institutions,
review of important ESIA related standards and guidelines is also carried out to
ensure their compliance in project design and operation.

3.1 POLICIES AND STRATEGIES

The enactment of comprehensive legislation on the environment, covering multiple
areas of concern, is a relatively new and ongoing phenomenon in Pakistan.
Whereas, a basic policy and legislative framework for the protection of the
environment and overall biodiversity in the country is now 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.
The following section presents a brief overview of the existing national policies,
legislation and guidelines.

3.1.1 National Environmental Policy 2005

The national environmental policy aim 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 mobilization1.

1National Environmental Policy, 2005.
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3.1.2 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 sustainability2.

3.1.3 National Power Policy, 2013

The Ministry of Water and Power of the Government of Pakistan has developed an
ambitious power policy to support the current and future energy needs of the
country. This bold strategy will set Pakistan on a trajectory of rapid economic
growth and social development. Simultaneously, it will address the key challenges
of the power sector in order to provide much needed relief to the citizens of
Pakistan.

Build a power generation capacity that can meet Pakistan’s energy needs in
a sustainable manner.

Create a culture of energy conservation and responsibility.

Ensure the generation of inexpensive and affordable electricity for domestic,
commercial, and industrial use by using indigenous resources such as coal
(Thar coal) and hydel.

2 National Climate Change Policy, 2011.
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Minimize pilferage and adulteration in fuel supply

Promote world class efficiency in power generation

Create a cutting edge transmission network

Minimize inefficiencies in the distribution system

Minimize financial losses across the system

Align the ministries involved in the energy sector and improve the
governance of all related federal and provincial departments as well as
regulators3.

3.1.4 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 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 NCS in 2000 concluded that achievements
under NCS have been primarily awareness raising and institutional building rather
than actual improvement to environment and natural resources and that NCS was
not designed and is not adequately focused as a national sustainable development
strategy. 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 National Environmental Action Plan 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 20054. 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.

3 National Power Policy, 2013
4National Climate Change Policy, 2011
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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.

3.1.5 National Environmental Action Plan-Support program (NEAP-SP)

The government of Pakistan and united nation development program (UNDP) have
jointly initiated an umbrella support program called the National Environmental
Action Plan-Support program (NEAP-SP) signed in October 2001 and implemented
in 2002. The development objective supported by NEAP-SP is environmental
sustainability and poverty reduction in the context of economic growth.

3.2 NATIONAL LAWS AND REGULATIONS

3.2.1 Sindh Environmental Protection Act, 2014

The Sindh Environmental Protection Act, 2014 (SEPA 2014) is the basic legislative
tool empowering the government to frame regulations for the protection of the
environment. The SEPA 2014 is broadly applicable to air, water, soil, marine and
noise pollution. Penalties have been prescribed for those contravening the
provisions of the Act.

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).

3.2.2 Sindh Environmental Protection Agency Review of IEE and EIA
Regulations, 2014

The Sindh Environmental Protection Agency Review of IEE and EIA Regulations,
2014 (The 2014 Regulations) promulgated under SEPA 2014 were enforced on
December 2014. The 2014 Regulations define the applicability and procedures for
preparation, submission and review of IEEs and EIAs.
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The Regulation classifies projects based on expected degree of adverse
environmental impacts and lists them in three separate schedules. Schedule I lists
projects that may not have significant environmental impacts and therefore require
an IEE. Schedule II lists projects of potentially significant environmental impacts
requiring preparation of an EIA. The Regulations also require that all projects
located in environmentally sensitive areas require preparation of an EIA.

3.2.2.1 Approval from Sindh Environment Protection Agency

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 (10) hard
copies and Two (02) 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 four
weeks of the submission of the report a) confirming completeness, or b)
asking for additional information, if needed;

The proponent 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:

o The type of project;

o The location of the project;

o The name and address of the proponent;

o The places at which the EIA can be accessed;

o The date, time and place for public hearing of any comments on the
project or its EIA.

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 may consult a Committee of Experts, which
maybe constituted on the request of the DG SEPA;

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;
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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.

This project falls under the following category:

Schedule II (EIA):

Category A Energy

“Thermal power generation over 100MW”

3.2.3 The Sindh Environmental Quality Standards

During the construction and post development phase of the project SEQS will apply
to all effluents, gaseous emissions and Noise generation. SEQS for municipal and
industrial effluents, selected gaseous pollutants from industrial sources and motor
vehicle exhaust and noise have been attached as Annexure-III of this report5.

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,

5 Library, Sindh Environmental Protection Agency, 2016



Environmental & Social Impact Assessment of 250 MW Dual Fuel Power Plant KPC-II Karachi Sindh

GEMSEIA1090716KE Institutional, Legislation and Policy Framework 3-7

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-EPA6.

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

Employment of Qualified technical personnel

Packing and labelling

Conditions of Premises

Safety precautions

Trainings

A comprehensive safety plan

Waste management Plan and

Transporting of hazardous substances.

3.2.5 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 selected for the purpose of submission of
Environmental Monitoring Reports to the Agency by an industrial unit. Industrial
unit 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.

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.

6 Hazardous Substances Rules, 2014; Attached as Annexure-IV
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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 unit7.

3.2.6 Tribunal Rules for Non-Compliance

A failure to comply with any provision of these Rules (except rule 8(1), 16(1), 23 or
25) or any order of the Tribunal (except for an order under rules 38 or 39) does not
of itself render void the proceedings or any step taken in the proceedings. In the
case of such non-compliance, the Tribunal may take such action as it considers
just, which may include:

Waiving or varying the requirement.

Striking out the claim or the response, in whole or in part, in accordance
with rule 34.

Barring or restricting a party's participation in the proceedings.

Awarding costs in accordance with rules 69 - 758.

3.2.7 Land Acquisition Act, 1894

The Land Acquisition Act (LAA) of 1894 amended from time to time has been the de
facto policy governing land acquisition, resettlement and compensation in the
country. The LAA is the most commonly used law for acquisition of land and other
properties for development projects. It comprises of 55 sections pertaining to area
notifications and surveys, acquisition, compensation and apportionment awards
and disputes resolution, penalties and exemptions.

3.2.8 Pakistan Penal Code (1860)

The Pakistan Penal Code (1860) authorizes fines, imprisonment or both for
voluntary corruption or fouling of public springs or reservoirs so as to make them
less fit for ordinary use9.

7 The Sindh Environmental Quality Standards (Self-Monitoring and Reporting by Industry) Rules, 2014
8 The Employment Tribunals Rules of Procedure 2013
9 Pakistan Penal Code (Act XLV of 1860)
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3.2.9 The Antiquities Act, 1975

The Antiquities Act of 1975 ensures the protection of cultural resources of
Pakistan. The Act is designed to protect ‘antiquities’ from destruction, theft,
negligence, unlawful excavation, trade, and export. Antiquities have been defined in
the Act as ancient products of human activity, historical sites, or sites of
anthropological or cultural interest, national monuments, etc. The law prohibits
new construction in the proximity of a protected antiquity and empowers the
Government of Pakistan to prohibit excavation in any area that may contain
articles of archaeological significance.

Under the Act, the project proponents are obligated to:

Ensure that no activity is undertaken in the proximity of a protected
antiquity.

Report to the Department of Archeology, Government of Pakistan, any
archeological discovery made during the course of a project10.

3.2.10 The Factories Act, 1934

The clauses 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 materials11.

3.2.11 Sindh 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 wildlife12.

3.2.12 Electricity Act, 1910

The Act provides a legal base for power distribution. A licensee under this Act is
enabled to operate supply of electricity. This Act obligate licensee to pay
compensation for any damages caused during the constructions and maintenance
of any power distribution facilities.

3.2.13 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

10 The Pakistan code (The Antiquities Act, 1976)
11 The Pakistan code (The Factories Act, 1934)
12 Provincial Assembly Of Sindh Notification Karachi, The 29th January, 2009
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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 forests13.

3.2.14 Sindh Fisheries Ordinance (1980)

The Sindh Fisheries Ordinance, 1980 regulates fishing in the public waters,
including the coastal areas, of Sindh. It empowers the government of Sindh to issue
licenses for fishing in pubic waters, put restriction on the type of equipment that
can be used for fishing, restrict fishing in certain areas or of certain species of fish,
regulate the onshore trade of fish catch, and regulate the fish processing industry.
Article 8 of the Ordinance prohibits the discharge of wastewater to public waters
without the consent of the Director Fisheries14.

3.2.15 Pakistan Oil (Refining, Blending, Transportation, Storage and
Marketing) Rules, 2016

In Section 28 of PART-V labelled as “STORAGE”, it is stated that; “No person shall
construct or operate any oil storage facility or undertake storage of oil for the
purpose of commercial storage of crude oil or petroleum products without obtaining
license from the Authority” and further in Section 30 part (b), it states that the
criteria for issuing licenses will include that the proponent is in possession of the
facility and obtains NOC from EPA.

3.3 GUIDELINE FOR EIA PREPARATION

3.3.1 The Pakistan Environmental Assessment Procedures, 1997

The Federal EPA of Pakistan in collaboration of other key stakeholders, including
Provincial EPAs, other agencies, NGO’s, academics and other prepared the Pakistan
Environmental Assessment Procedures in 1997. They are based on much of the
existing work done by international donor agencies and Non-Governmental
Organizations (NGO’s)15. The package of regulations prepared by PEPA includes:

Policy and Procedures for Filing, Review and Approval of Environmental
Assessments

Guidelines for the Preparation and Review of Environmental Reports

Guidelines for Public Consultation

Guidelines for Sensitive and Critical Areas; and

Sectoral Guidelines for various types of projects

13 The Sindh Forest Act,2012
14 https://cmsdata.iucn.org/downloads/sindh_fisheries ordinance__1980_.pdf
15 http://environment.gov.pk/eia_pdf/B_Fsheet.pdf
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3.3.2 Sectoral Guidelines for Thermal Power Stations, 1997

The sectoral guidelines deal with major thermal power plants producing electrical
energy from fossil fuels (coal, gas, oil). The guideline is prepared to assist project
proponents to identify the key environmental parameters those are required to be
addressed to develop mitigation measures and alternatives that need to be
considered in the EIA.

3.4 INTERNATIONAL REGULATIONS, STANDARDS AND GUIDELINES

3.4.1 OSHA Standards for Health Safety

The Occupational Safety and Health Administration (OSHA) are issuing safety and
health program management guidelines for use by employers to prevent
occupational injuries and illnesses. The Occupational Safety and Health Act of
1970 (OSHA) representatives have noted a strong correlation between the
application of sound management practices in the operation of safety and health
programs and a low incidence of occupational injuries and illnesses. Where
effective safety and health management is practiced, injury and illness rates are
significantly less than rates at comparable worksites where safety and health
management is weak or non-existent.

The Occupational Safety and Health Administration (OSHA) have concluded that
effective management of worker safety and health protection is a decisive factor in
reducing the extent and the severity of work-related injuries and illnesses. Effective
management addresses all work-related hazards, including those potential hazards
which could result from a change in worksite conditions or practices. It addresses
hazards whether or not they are regulated by government standards (2016)16.

3.4.2 World Bank Guidelines on Environment

The principal World Bank publications that contain environmental guidelines are
listed below.

Environmental Assessment-Operational Policy 4.01. Washington, DC, USA. World
Bank 1999.

Environmental Assessment Sourcebook, Volume I: Policies, Procedures, and Cross-
Sectoral Issues. World Bank Technical Paper Number 139, Environment
Department, the World Bank, 1991.

The above two publications provide general guidelines for the conduct of EIA’s, and
address the EIA practitioners themselves as well as project designers. While the
Sourcebook in particular has been designed with Bank projects in mind, and is

16 https://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1910
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especially relevant for the impact assessment of large-scale infrastructure projects,
it contains a wealth of useful information, for environmentalists and project
proponents.

The Sourcebook identifies a number of areas of concern, which should be
addressed during impact assessment. It sets out guidelines for the determination of
impacts, provides a checklist of tools to identify possible biodiversity issues and
suggests possible mitigation measures. Possible development project impacts on
wild lands, wetlands, forests etc. are also identified and mitigation measures
suggested.

3.4.3 World Bank EHS General Guidelines, 2007

The Environmental, Health, and Safety (EHS) Guidelines are technical reference
documents with general and industry-specific examples of Good International
Industry Practice (GIIP). When one or more members of the World Bank Group are
involved in a project, these EHS Guidelines are applied as required by their
respective policies and standards. These General EHS Guidelines are designed to
be used together with the relevant Industry Sector EHS Guidelines which provide
guidance to users on EHS issues in specific industry sectors. EHS considerations
into corporate and facility-level business processes in an organized, hierarchical
approach that includes the following steps:

Identifying EHS project hazards and associated risks as early as possible in
the facility development or project cycle, including the incorporation of EHS
considerations into the site selection process, product design process,
engineering planning process for capital requests, engineering work orders,
facility modification authorizations, or layout and process change plans.

Involving EHS professionals, who have the experience, competence, and
training necessary to assess and manage EHS impacts and risks, and carry
out specialized environmental management functions including the
preparation of project or activity-specific plans and procedures.

Understanding the likelihood and magnitude of EHS risks, based on:

 The nature of the project activities

 The potential consequences to workers, communities, or the environment

Favoring strategies that eliminate the cause of the hazard at its source, for
example, by selecting less hazardous materials or processes that avoid the
need for EHS controls.

Improving EHS performance through a combination of ongoing monitoring of
facility performance and effective accountability17.

17Environmental, Health, and Safety General Guidelines
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3.4.4 IFC General Guidelines

The Environment, Health and Safety (EHS) guidelines issued by IFC are technical
reference documents with general and industry-specific examples of Good
International Industry Practice (GIIP)18. When one or more members of the World
Bank Group are involved in a project, the EHS guidelines are applied as required
by their respective policies and standards. These guidelines provide guidance on
common EHS issues potentially applicable to the proposed IPP.

The EHS Guidelines19 contain the performance levels and measures that are
generally considered to be achievable in new facilities by existing technology at
reasonable costs. Application of the EHS Guidelines to existing facilities may
involve the establishment of site specific targets, with an appropriate timetable for
achieving them. The applicability of the EHS Guidelines should be tailored to the
hazards and risks determined for each project on the basis of the results of an EA
in which site-specific variables such as host country context, assimilative capacity
of the environment and other project factors are taken into account.

When host country regulations differ from the levels and measures presented in the
EHS Guidelines, projects are expected to achieve whichever is more stringent. If
less stringent levels or measures than those provided in these EHS Guidelines are
appropriate, in view of specific project circumstances, a full and detailed
justification for any proposed alternatives is needed as part of the site-specific
assessment.

3.4.5 EA Guidelines for Thermal Power Projects

The tasks related to carrying out the impact analysis for the EA as per the
guidelines20 include:

Collection of baseline data ranging from relatively simple qualitative
information (for smaller projects) to more comprehensive quantitative data
(for larger projects) on ambient concentrations of parameters and averaging
time consistent with relevant host country air quality standards [e.g.,
parameters such as PM10, PM2.5, SO2 (for oil and coal-fired plants), NOX, and
ground-level ozone; and averaging time such as 1-hr maximum, 24-hr
maximum and annual average], within a defined air shed encompassing the
proposed project;

Evaluation of the baseline air quality. (e.g., degraded or non-degraded).

18 GIIP is defined as the exercise of professional skill, diligence, prudence and foresight that would be  reasonably

expected from skilled and experienced professionals engaged in the same type of undertaking under the same or

similar circumstances globally
19 IFC Environmental, Health, and Safety General Guidelines, 2007
20 Environmental, Health, and Safety Guidelines for Thermal Power Plants, 2008
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Evaluation of baseline water quality, where relevant; and

When there is a reasonable likelihood that in the medium or long term the
power plant will be expanded or other pollution sources will increase
significantly, the analysis should take account of the impact of the proposed
plant design both immediately and after any formally planned expansion in
capacity or in other sources of pollution.

The present EIA study takes into account the above IFC EHS guidelines.
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The significance of baseline in EIA is to provide a description of the status and
trends of environmental factors against which predicted changes can be compared
and evaluated in terms of importance and also provide a means of detecting actual
change by monitoring once a project has been initiated. In this chapter details
about Physical, Biological and Socio economic environment of the proposed project
is provided.

4.1 PHYSICAL ENVIRONMENT

This section gives the detailed description about the physical environmental
condition. The data collected includes the information relating to topography and
land use, geology, climate, air and water resources. The information and data
presented in this part of the report is based on the surveys conducted by the team
of experts and supplemented with the secondary data from published literature and
previously conducted studies within the project area. The base line data defines the
present physical environmental quality of the project site and adjoining areas.

4.1.1 Topography of the Project Area

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 24º45” to 25º15” north
and 66º37” to 67º37” east. It is bounded by Dadu District in the northeast, Thatta
District in the south-east, the Arabian Sea to the south and the Lasbela District of
Balochistan Province to the west. However it is important to note that the
topography of the study area is quite gentle and its elevation is increasing as we
move toward the north. The land bordering the Study Area has an elevation less
than 5m above mean sea level (amsl) while the land in the northern periphery of
the Study area lies in between 10 and 60 m amsl. The city of Karachi can be
broadly divided into two parts; the hilly areas in the north and west and the coastal
area in the south-east. The hilly areas of Karachi are known to be the off-shoots of
the Kirthar Range. The highest point of these hills in Karachi is about 528m in the
extreme north. These hilly areas are devoid of vegetation and have wide plains, dry
river beds and water channels. Karachi has a long coastline in the south. The
famous sea beaches include Hawks Bay, Paradise Point, Sands Pit, and Clifton.
China Creek and Korangi Creek provide excellent calm water channels for rowing
and other water activities. Away from the shoreline are small islands including
Shams Pir, Baba and Bhit. Exhibit 4.1 represents the topographic elevation map of
the project area.

ENVIRONMENTAL BASELINE

CHAPTER

4
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Exhibit 4.1: Land Elevation of the project area1

The Gharo Phitti Creek System consists of three creeks: Gharo Creek, Kadiro Creek
and Phitti Creek. All three are connected in a series starting from Gharo Creek at
the north-eastern end to the Phitti Creek at the south-western end. This creek
system is about 28 km long and its width ranges from 250 to 2,500 m. The Korangi
Creek, and Kadiro Creeks are connected with it at the north-eastern end while it
acts as main waterway connected with the open sea at the south-western end. The
main channel of Port Bin Qasim lies in this creek system, which has been dredged
to maintain a navigable depth of -11.3 m.

The inner section of the creek is sheltered from the onslaught of high energy waves
during the south west monsoons (June, July and August). Strong tidal currents have
been observed during spring and neap tides. Seawater flows in the creek with
velocities as high as 2-3 m/sec during the flood and ebb tides. The sediments are
subjected to coastal dynamic processes, such as, tides, winds, waves, and currents.
This leads to accretion and erosion of the Indus deltaic coast. The daily ebb and flow
of water entering and leaving the creek has an erosional effect on the sediment
movement in the creek

1 en-gb.topographic-map.com
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4.1.2 Land Cover & Land Use of Karachi and of the Project Area

The term land cover is used to show the physical land type on the surface of the
earth, whereas, land use describes how the land cover is modified. Land cover
include water, snow, grassland, forest, bare soil, etc., whereas, land use are the
lands which are being in used  such as agricultural land, built up areas, recreation
area, wildlife management area, etc. Karachi the largest and the fastest growing
urban center of Pakistan offering the most complex set of urban development
challenges with a population of 20 million having the annual growth rate of 5% 2.

Exhibit 4.2 represents the land cover pattern of Karachi, while on the other hand
Exhibit 4.3 is the graphical representation of the cover pattern of the proposed
project area.

Exhibit 4.2: Graphical Representation of Land Cover Pattern of Karachi3

2 Pakistan Economic Survey 2013-14
3 Cumulative Impact Assessment for Industrial and Port Developments at Port Qasim, Hagler Bailey Pakistan, 2016
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Exhibit 4.3: Graphical Representation of the Land Cover Pattern of the Proposed
Project Area

4.1.3 Geology of the Project Area

Geology of the local area is underlain  a lower Indus basin described as Indus river
alluvial early Eocene early deposition of sediments includes silt, sand stone,
conglomerate, limestone with low compact and cementing materials. Surface
features are described as syncline delta and valley region, and anticline ridges
exposed. As stratigraphic description, there are two formations Gazij and Manchar
formation which dip gently northeast to southeast in offshore (HEC). The coastal
region is found to be of tertiary and post-tertiary origin. Blatter et al (1929) dates it
as recent as Eocene4 . 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 everywhere5. Within the
study area the quaternary unconsolidated deposits are associated with the non-
active part of the Indus Delta as well.

4 Blatter et al, 1929 The Flora of the Indus Delta
5 Sidra et al, 2010 Situation Analysis of Sindh Coast Issues and Options
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4.1.4 Faults, Earthquakes and Seismic Hazard

Being located close to the collision boundary of the Indian and Eurasian plates,
Pakistan lies in a seismically active zone. Pakistan is located in the Indus-Tsangpo
Suture Zone, which is roughly 200 km north of the Himalaya Front and is defined
by an exposed ophiolite chain along its southern margin. The country has the
highest rates of seismicity and largest earthquakes in the Himalaya region, caused
mainly by movement on thrust faults. Seismic zone mapping of Pakistan has
divided the country into four seismic zones ranging in term of major, moderate,
minor and negligible zones with respect to ground acceleration values. Under this
zoning Karachi Division has been identified on the edge of moderate to high hazard
zone. This zone has minor to moderate damaging affect. The Project Site is located
adjacent to an active tectonic setting, and is approximately 190 km east of the
triple continental junction between the Arabian, Eurasian and Indian plates. The
tectonic map of Pakistan can be seen in Exhibit 4.4, Exhibit 4.5 displays
Tectonics of Southern Pakistan and Exhibit 4.6 represents Earthquake Density of
Pakistan accordingly.

Exhibit 4.4: Tectonics Plates/Seismic Zoning Map of Pakistan6

6 http://www.neduet.edu.pk/Civil/tp.html
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Exhibit 4.5: Tectonics of Southern Pakistan7

Exhibit 4.6: Earthquake Density of Pakistan8

7 Adapted from Bilham et al. “Seismic Hazard in Karachi, Pakistan: Uncertain Past, Uncertain Future”
Seismological Research Letters 78 (2007). Note, a number of lateral thrust faults exist along the Rann of Kutch.
Some of these may extend to Karachi. Only the Kutch fault based on one interpretation is shown in the Exhibit.
8 United States Geological Survey (USGS), “Earth Quake Density of Pakistan”, accessed 15 September 2014,
http://earthquake.usgs.gov/earthquakes/world/pakistan/density.php
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The study area experiences an earthquake density of less than 1 Richter scale per
year. Earthquake epicenters, for magnitudes between 3.8 and 5.5 ML, have been
recorded along the Pab fault, Hab fault, Ornach-Nal fault, smaller micro faults east
of Karachi and in the offshores areas southwest of Port Qasim. The peak ground
acceleration (PGA) of 10 % in 50 years is 1.6 m/s 29. Exhibit 4.7 represents seismic
hazard map of Pakistan.

Exhibit 4.7: Seismic Hazard Map of Pakistan10

4.1.5 Tsunamis

The coast belt of Pakistan is located in an area of potential tsunami. While large
tsunami genetic earthquakes have been relatively rare but there is potential for a
tsunami associated with the Makran Subduction Zone (MSZ) or smaller localized
tsunamis associated with several smaller thrust faults around Karachi. A map of
historical tsunamis that have been generated, some in close proximity to the
project area can be seen in Exhibit 4.8.

9 Based on the Global Seismic Hazard Map Project (GSHAP),
10 United States Geological Survey (USGS), “Seismic Hazard Map of Pakistan” (based on GSHAP), accessed 15
September 2014, http://earthquake.usgs.gov/earthquakes/world/pakistan/density.php
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Exhibit 4.8: Historical Tsunamis Generated in the Region (Up To 1945)11

Coastal areas of Karachi might experience the effect of Tsunamis as the coast line
of Pakistan has had already experienced this natural hazard in the recent past. An
earthquake of magnitude 8.3 generated a destructive tsunami wave in the Northern
Arabian Sea and the Indian Ocean on 28th November, 1945, producing 12 m to15
m high sea waves that killed at least 4,000 people in Pasni and adjoining areas.
The tsunami hit as far as Mumbai in India. Karachi, about 450 km from the
epicenter, experienced 2 m high sea waves which affected harbor facilities. Hence,
the occurrence of tsunami cannot be ruled out in future. The city of Karachi lie
close to potential epicenters for large earthquakes and it demands attention of the
local government to enhance the capacity for managing disastrous situation, for
minimizing disaster risk and response in order to reduce losses from tsunami or
other climatic events. The coastal belt of Pakistan is also highly vulnerable   to
cyclones and associated storm surges. It has been recorded that fourteen cyclones
events had occurred between 1971 and 200112.

4.1.6 Climate

The climate of Karachi is characterized as hot and dry during summer, and mild
during winter with heavy, sporadic, rainfall during the monsoon. The southwest
monsoon prevails from April to October in the Project area. The monsoon is
characterized by a reversal in wind direction during the remaining months and
heavy rainfall occurs over most part of the Indian Subcontinent. Yearly mean
maximum and minimum temperatures are provided below in Exhibit 4.9.

11 Shukla et al. “Coastal Geomorphology and tsunami hazard scenario along the Kachch coast, western India”
(2010)
12 National Disaster Risk Management Framework Pakistan. March 2007
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Exhibit 4.9: Mean Maximum and Minimum Temperature of the Project Area13

4.1.7 Rainfall

Decrease in rainfall pattern has been observed along the coastal belt and arid
plains of Pakistan14, 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
Pakhtunkhwa 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, 199315 & 200216). 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
South District can be seen in Exhibit 4.10.

13 weatherspark.com/averages/32864/Karachi-Sindh-Pakistan
14 IPCC 2007 report
15 Khan, J. A., 1993; The Climate of Pakistan, Rehber Publishers, Karachi.
16 Khan, F. K., 2002; Pakistan Geography, Economy and People, Oxford University Press, Karachi
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Exhibit 4.10: Maximum Precipitation (%) 17

4.1.8 Relative Humidity

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).18

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 four10. The mean monthly relative
humidity for Karachi South district is shown graphically in Exhibit 4.11

17 weatherspark.com/averages/32864/Karachi-Sindh-Pakistan
18 weatherspark.com/averages/32864/Karachi-Sindh-Pakistan
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Exhibit 4.11: Relative Humidity19

4.1.9 Wind Speed and Direction

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 resulting in severe corrosion and erosion. The wind direction and speed
in between the two monsoon seasons, summer and winter are rather unsettled and
large variations are noted in term of speed and direction. The seasonal winds are
dry and have a desiccating effect during May & June, in July and August the wind
contain moisture.

Over the course of the year, typical wind speeds vary from 0 mph to 19 mph (calm
to fresh breeze), rarely exceeding 29 mph (strong breeze).The highest average wind
speed of 13 mph (moderate breeze) occurs around May 18, at which the average
daily maximum wind speed is 18 mph (fresh breeze). The lowest average wind
speed of 5 mph (light breeze) occurs around November 16, at which the average
daily maximum wind speed is 10 mph (gentle breeze).The wind is most often out of
the west (31% of the time) and south west (23% of the time). The wind is least often
out of the south east (1% of the time), south (2% of the time), east (3% of the time),
north west (5% of the time), and north (5% of the time)20. Exhibit 4.12 & Exhibit
4.13 show the wind speed and direction of the project area respectively.

19 weatherspark.com/averages/32864/Karachi-Sindh-Pakistan
20 weatherspark.com/averages/32864/Karachi-Sindh-Pakistan
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Exhibit 4.12: Average Wind Speed 21

Exhibit 4.13: Average Wind Directions22

21 weatherspark.com/averages/32864/Karachi-Sindh-Pakistan
22 weatherspark.com/averages/32864/Karachi-Sindh-Pakistan
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4.1.10 Storms and Cyclones

Tropical cyclones also occur periodically in the coastal areas.  These cyclones have
high intensities. A total of 14 cyclones have been observed to approach the coastal
areas of Pakistan since 1971 to 2014. The cyclone of 1999 in Thatta and Badin
districts wiped out 73 settlements and killed 168 people and 11,000 cattle. Nearly
0.6 million people were affected. It destroyed 1800 small and big boats and partially
damaged 642 boats, causing a loss of Rs. 380 million. Losses to infrastructure were
estimated to be Rs. 750 million23. Climate change may increase the frequency and
intensity of storms and could cause changes in their tracks. Although the
frequency of cyclones along Pakistan coast belt is low but it can cause a huge
damage when it occurs. Hence the possible occurrence of a future cyclone with
severe consequences is quite rare but cannot be ruled out24.

4.1.11 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 from secondary sources and through field observation and data
collection (ESIA field survey).

4.1.12 Surface Water Resources

There is no significant natural freshwater source in the project area. The Indus
River is about 85 km to the east of Karachi city and the Hub River lies at a distance
of 60km to the north west of Karachi. A perennial stream that originates in
Balochistan and marks the boundary between Karachi Division and Balochistan
are the sources of fresh water in Karachi. The Lyari and Malir Rivers that pass
through the city do not have any natural flow, except during the monsoons. The
Lyari River falls in Kemari and Malir River falls in Gizri Creek. Malir River is
ephemeral and is constituted from two major tributaries i.e. Mol and Khadeji as
well as some minor tributaries. Khadeji is a perennial stream that originates at
Khadeji falls and gains flow as it travels across the Malir Basin. Due to change in
rainfall patterns during the last few years, seasonal runoffs through these basins
has decreased and are used as sewage drains for the city.

Port Qasim lies in the non-active and western extent of the Indus delta which is
largely arid and swampy, the deltaic coastline associated with Indus Delta is
dissected by 17 major creeks and numerous minor creeks. The major creeks of the
Indus Delta within the Study area include the Phitti, Khuddi and Khai Creeks.
Minor creeks, within the Study Area close to Port Qasim include the Korangi, Gizri,
Kadiro, Issaro, Gharo, Chann Waddo, Rakhal and Chara creeks among others.

23 NARBO-Workshop in Indonesia, 2007  an assessment of water related disasters and its management in Pakistan
24 NDRMFP, 2007 (National Disaster Risk Management framework Pakistan)
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The Indus River had a largely river-dominated estuary but due to the increasing
demand of fresh water and increasing number of dams and reservoirs the discharge
of fresh water to the deltaic region is low which is seriously affecting the growth of
mangroves and the aquatic flora and fauna. The flow of fresh water increase during
the summer southwest monsoon season. In between 1940s and 1950s
Embankments were constructed on Haleji and Keenjhar lakes to divert freshwater
from Indus River into these lakes and to feed the dry Gharo River. The diverted water
again reenters the intertidal delta within the Study Area at a distance of 17
kilometers. The water from the Keenjhar Lake is also used for canal-fed irrigation
within the eastern Study Area.

The main source of freshwater into the intertidal deltaic creeks of the Study Area is
rain and associated runoff during the summer Monsoon. The rainwater drains the
land in the north of the Study Area and joins the intertidal deltaic creeks along the
Gharo River, Malir River, ephemeral drains such as Badal nullah, Ghaggar nullah,
Lat nullah, and Mahyo nullah, as well as wastewater drains, particularly into
Korangi Creek.

4.1.13 Waves

Karachi lies on the northern end of the Arabian Sea that extends southwards into
the Indian Ocean for thousands of kilometers. The coast is exposed to waves from
the south, southwest and west. The wave regime on the coastal belt of Karachi
varies with season. It has been observed that the during the winter season, when
winds are around 5 m/s, the coastal waters are almost calm and during the
southwest monsoon the wave height is less than 1 m, the winds are around 13 m/s
and the waves on the coast are more than 3 m high. The length of waves and the
speed of depth varies according to sea depth and location.

Deep sea wave data, for the southwest Monsoon months (May to September)
applicable to Pakistan coast is given in the Exhibit 4.14.

Exhibit 4.14: Deep Sea Wave Data, for the Southwest Monsoon Months (May to
September) Applicable To Pakistan Coast25

Resultant Wave
Height (m)

0-3 W 4-5
ave Period (Seconds)

for 6-7 8-9 10-11
Higher of Sea/Swell Height 12-13

14-15 16-17 18
Total

0 to 0.5 2.6% 4.1% 0.4% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 7.4%

0.6 to 1.0 1.1% 5.3% 1.8% 0.4% 0.1% 0.0% 0.0% 0.0% 8.9%

1.1 to 1.5 1.2% 6.7% 6.3% 2.2% 0.6% 0.1% 0.1% 0.0% 0.0% 17.3%

1.6 to 2.0 0.1% 3.8% 4.9% 2.9% 0.9% 0.2% 0.1% 0.0% 0.0% 12.8%

25 Pakistan International Bulk Terminal Final Report 2011
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4.1.14 Tides

Tides along Karachi Coast are semi-diurnal but diurnal inequality is also present.
The effect of this shows up in daily tidal cycle as there are two High Waters and two
Low Waters which also vary considerably from each other in tidal heights. These
are classified as HHW, LHW, LLW and HLW. The tides move from west to east i.e.
the tide at the Hub River Coast arrives about 20 minutes earlier than Karachi.
Similarly the tides at Karachi Harbour arrive at about 10 minutes earlier than
entrance of Port Qasim. When tides progress up the Phitti Creek its magnitude
increases and there is time lag. The tides reach Port Bin Qasim after 22 minute
which is about 20 miles from Karachi and is located about 15 miles up to creek
from the sea. At Gharo Creek tides fall down rapidly due to frictional effects and the
gradual weakening of the tidal forces. At Gharo 35 miles from the Phitti Creek
entrance the tides are almost half of the mean sea tides at the entrance26.

4.1.15 Seawater Currents

The speed of the current is generally low, about ½ knots. The speed increases up to
1 knot during SW monsoon. The direction of the set is directly related with the
prevailing wind system. The set is generally easterly in the SW monsoon and
westerly in the NE monsoon. The slight difference in direction in the Western and
Eastern part of the Karachi Coast is due to circulatory pattern of the current
around gyrals which are usually formed at the center of the sea. There is a
clockwise gyre during SW monsoon and anti-clockwise gyre during NE monsoon
(Quraishee, 1988). Quraishee (1984, 1988) has also observed the existence of warm
core eddies in the offshore areas of Pakistan27.

4.1.16 Seawater Temperature

The sea surface temperature of the Study Area ranges from between 18 ºC to 32 ºC.
The important features of the sea temperature variations are the following:

The sea water temperature in the Arabian Sea is strongly influenced by the
monsoons.

The highest temperature occurs around May, shortly before the southwest
monsoon sets in.

Temperature drops in mid-summer because at this time cold water from the
deeper sea circulates near the coast.

When the southwest monsoon subsides in October, the influx of the cold
deep- zone water also recedes. Coupled with a simultaneous decline of the
air temperatures, the water surface temperature along the entire coast is
relatively homogenous.

26Chapter 4  ESIA of LNG Terminal, Jetty & Extraction Facility - Pakistan Gasport Limited
27Chapter 4  ESIA of LNG Terminal, Jetty & Extraction Facility - Pakistan Gasport Limited
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In the course of the winter cooling, a temperature drop sets in from south to
north.

The water is coldest in February

4.1.17 Seawater Salinities

The average salinity of the sea water is in between 35 to 37 % (parts per thousand)
it remains constant throughout the year except in the months of monsoon. During
the month of monsoon the average value of salinity decrease to 25-28 % for a few
days. The salinity in most of the intertidal creeks of the Indus Delta remains
between 37 and 41‰ for most of the year. It drops to about 30‰ in certain creeks
during the period of August to October, due to the rain. The influx of floodwater
from the Indus River lowers salinity in the creeks adjacent to the river28.

4.1.18 Groundwater Resources

Groundwater resources in Karachi are limited. The aquifers close to the coastal belt
are extremely saline and brackish therefore, this water cannot be used for drinking,
domestic and agriculture purposes.

4.1.19 Ambient Air and Noise Quality

Ambient Air quality of KPC-II site was monitored for PM10, PM2.5, SO2, O3 and NOx

at 24-hour duration. All values are under SEQS. Results can be seen in Exhibit
4.15.

Exhibit 4.15: Ambient air quality

S.No Parameters Units SEQS
Limits Concentration Method

1
Particulate Matter (PM10)
(24 Hour)

µg/m3 150 132 EVM7

2
Particulate Matter (PM2.5)
(24 Hour)

µg/m3 35 26 EVM7

3
Oxides of Nitrogen. (NOx)
(24 Hour)

µg/m3 120 BDL VRAE PGM-7840

4
Sulphur dioxide. (SO2)
(24 Hour)

µg/m3 120 83 VRAE PGM-7840

5
Ozone. (O3 )
(08 Hour)

µg/m3 130 BDL Gastec Tube

28 Cumulative Impact Assessment of Bin Qasim, Hagler Baley Pakistan, 2016
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Ambient Noise Quality of KPC-II site was monitored for 48-hour duration. Average
Noise level presently at proposed site of KPC-II was found to be 59.73 dB which is
under SEQS. Results are attached in Exhibit 4.16

Exhibit 4.16: Noise quality

S. No. Source Average dB Remarks

Site of KPC (48 Hour Monitoring) From 11:00 AM (23.07.2016) to 11:00 AM (25.07.2016)

1 Average Noise at Site KPC-II 59.73 OK

4.2 BIOLOGICAL ENVIRONMENT

The KPC-II - Dual Fuel 250 MW Project, is located at the existing complex known
as Korangi Power Complex, adjacent to the base of PAF Korangi Creek in the west
and Ibrahim Hyderi in the east, Southward is the area recognized as the extension
of Korangi creek, which connects with the sea, apparently no mangrove stand
exists within 3.5 Km distance from the plant, couple of islands from Indus delta
ecosystem are situated in the surroundings, the nearest is 3.7 kms from the
proposed project site in the south east, whereas the famous Bandal Island is at a
distance of 4.2 kms in the south west, these islands have reasonably sizeable
stands of Avicenna marina.

These areas do not represent high productivity, as they are located at the beginning
of Indus delta ecosystem, the upper part of Bandal Island is muddy and have thick
mangroves, whereas the lower is relatively sandy and represents members of
Halophytes and Grasses.

The area surroundings are used by the fisherman living in the vicinity as resting
place or a preparatory ground before going to the fishing expedition, one can see
many small dead fishes in the surroundings and left over by catch of the fisherman
boats, they are not the result of any ecological phenomenon in the surrounding,
but simply the results of the landings in the adjacent area.

The proposed project site and its surrounding has a reasonable number of
domesticated plants like Coconuts, Dates, Ficus, Sirus, Neem, Lignum besides the
Conocarpus (whose pollens are considered as the causative agent for respiratory
health problems) were seen flourishing in the area. Couple of common grass
species and few halophytes were also seen.

Coastal ecosystem provides a wide variety of goods and services. They are primary
producers of fish, shellfish and seaweeds for both human and animal consumption
and they are also a considerable source of fertilizer, pharmaceuticals, cosmetics
and household products.
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4.2.1 Flora

The vegetation is dominated mostly by shrubs; however variations in vegetation
composition were observed with varying microhabitats. The floristic list of the area is
shown as per Exhibit 4.19. The patches of mudflats in the terrain were observed
hospitable for Avicennia sp to germinate and establish, however. The associated life
forms consisted halophytes belonging to family Chenopodiaceae. The other
significantly represented members of the floristic list belonged to Poaceae, Asteraceae
and Zygophylliaceae.

The main land as mentioned above has been represented by disciplined horticultural
establishment, even the neighboring base area offers more hospitable environment
for other life forms, a flock of flamingoes were seen in the area in recent times.

According to Sindh Forest Department, area under the control of Sindh Forest
Department and Port Qasim Authority is declared as "Protected Forests". The area
under the control of Board of Revenue is classified as "Government wasteland".

Exhibit 4.17: List of Flora of surrounding area.

S. No. Taxon Family

1 Blepharis sindica Stocks ex T. And Acanthaceae

2 Cocos nucifera L. Aerecaceae

3 Phoenix dactylifera L. Aerecaceae

4 Launaea procumbens (Roxb.) Amin Asteraceae

5 Avicennia marina (Forssk.) Vierh Avicenniaceae
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4.2.2 Fauna

4.2.2.1 Sampling Plan and Methodology

A field survey was undertaken by the marine environment experts on the 18th of July
2016 at receding ebb tide. A total of five sampling locations were selected to
determine the baseline ecological conditions at the proposed project site. Two
sampling points were randomly selected in the intake seawater channel (St I-1 and
St I-2) and three sampling points at the outfall channel (St O-1, St O-2 and St O-3) of
the KPC. The intake seawater channel has the capacity of 64,000 m3 .the seawater is
used for cooling of condensers. The existing KPC is in close proximity to the coastal
marine habitat (Exhibit 4.18) a linear sampling transect was followed having a
length of 200 m and 20 m wide. The co-ordinates of the ecological sampling points
are given in Exhibit 4.19 Details on survey techniques and data collection are
provided below.

6 Heliotopium ophioglossum Boiss Boraginaceae

7 Arthrocnemum macrostachyum (Moric.) C.Koch Chenopodiaceae

8 Arthrocnemum indicum (Willd.) Moq Chenopodiaceae

9 Atriplex stocksii Boiss Chenopodiaceae

10 Suaeda fruticosa Forsk. ex J.F.Gmelin Chenopodiaceae

11 Suaeda monoica Forsk. ex J.F.Gmelin Chenopodiaceae

12 Cressa cretica L Convolvulaceae

13 Prosopis juliflora Swartz Mimosaceae

14 Aeluropus lagopoides (L.) Trin. ex Thw Poaceae

15 Chloris barbata Sw Poaceae

16 Cynodon dactylon (L.) Pers Poaceae

17 Zygophyllum simplex L. Zygophyllaceae
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Exhibit 4.18: Sampling locations in the intake (blue arrow) and outfall channel
(red arrow) of KPC

Exhibit 4.19: Sampling locations coordinates at the intake and outfall channel at
KPC.

Location Latitude N Longitude E Habitat Type

Intake Channel

St I-1 24.783058 67.138990 Silt with stone pitching/ mangrove sapling

St I-2 24.781770 67.140170 Silt with stone pitching

Outfall Channel

St O-1 24.783893 67.139845 Compact Silt with stone pitching

St O-2 24.783418 67.140360 Compact Silt with stone pitching

St O-3 24.783101 67.140723 Compact Silt with stone pitching
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4.2.3 Marine Ecological Resources

The marine invertebrates play an important role in mixing the organically enriched
bottom sediments and are the key linkages in transferring the energy from lower
trophic level to the next higher trophic level in the food chain. This community
includes the microbes: detritus feeders, small and large herbivores, and small and
large carnivores. In the coastal ecosystem, the benthic community of the adjacent
shallow water is a subject of interest. Here, the microbes decompose the plant litter
into organic detritus - a fundamental commodity for the transfer of energy from
lower to higher trophic level. Sampling of the marine ecological resources was
carried out using linear transects. A hand held GPS was used to mark the co-
ordinates of the locations sampled. The ecological survey was conducted at low tide
(1.0 m) in the exposed tidal mudflats. The habitat components with the highest
likelihood of being affected by the project were examined. These included:

Mangrove habitat

Mudflats habitats, surface epipelagic and burrowing animal forms,

Coastal marine fish fauna,

Terrestrial fauna including marine mammals and turtles and endangered
species.

4.2.4 Mangrove habitat

Established natural or planted Mangrove habitats were not observed in immediate
vicinity of the project site at both the intake and outfall channel area. Some
isolated natural vegetation of mangrove (Avicenna marina) was observed at the
intake and outfall seawater channel coastal belt.

Isolated natural plants of mangroves Avicenna marina at the intake and outfall channel
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4.2.5 Mudflats habitats, surface marine Epipelagic and burrowing
animal forms.

Marine macro invertebrate fauna observed at two sampling location of the seawater
intake channel are enlisted in Exhibit 4.20 and include bivalves, crabs, oyster spats
and gastropods. The number of individuals for Crab (Graphydis spp) and oyster spat
were relatively higher per m2 at St I-2 compared to other invertebrate groups.

4.2.6 Epifauna intake channel

The communities included in the mud flats were dominated by faunal assemblages
representing the soft sediments having a high percentage of silt and coarse sand
Histogram showing number of individuals of epipelagic fauna per m2 observed at
the two locations in the intake channel (Exhibit 4.20).

Exhibit 4.20: Histogram showing epipelagic macro fauna at the KCP intake
channel.

4.2.7 Descriptive Statistics

Descriptive statistics of the total epipelagic fauna from the two locations in the
intake channel.  A total of 6 species ware recorded, Having 15-18 individual. The
statistical evaluation can be seen in Exhibit 4.21.

Exhibit 4.21: Descriptive statistics of epipelagic fauna from the intake channel

Sample
Mean

Individuals
Varia
nce

Standard
Deviation

Standard
Error

Total
Individuals

Total
Species

Min Max
Mean

Confidence
Interval

St I-1 2.5 0.3 0.548 0.224 15 6 2 3 0.24

St I-2 3 3.2 1.789 0.73 18 6 1 5 2.561
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4.2.8 Distribution of epipelagic fauna

Epifauna refers to benthic animals that live on the surface of a substrate, such as
rocks, pilings, marine vegetation, or the sea or lake floor itself. Epifauna may
attach themselves to such surfaces or range freely over them, as by crawling or
swimming. All the epipelagic fauna observed in the intake channel shows a random
distribution behavior. The communities were characteristic of very fine sediments
from muddy to clayey. The species distribution pattern of benthic invertebrates in
the proposed project area of interest show random distribution pattern, while a few
species aggregate presented in Exhibit 4.24. Statistically, the dispersion of a
population determines the relations between the variance and the arithmetic mean.
If the variance is more or less equals mean, then the population is said to be
randomly distributed. If the variance is less than the mean, the population is
termed as regularly distributed. And if the variance is greater than the mean, then
the population is considered to be an aggregate population that are known to be
found in clumps. The distribution of invertebrates is dependent on the surface
current that redistributes the planktonic larval form to locations away from where
they were spawned they are hence random in their population densities.
Aggregation is also a function of reproduction, where the benthic organisms tend to
colonies together. None of the marine invertebrates species observed or reported
from the proposed project site or vicinity are included in the IUCN Red list of
Threatened Species (Exhibit 4.22 and 4.23).

Exhibit 4.22: The epipelagic species in the intake seawater channel distribution
pattern

Species Variance Mean Chi-sq d.f. Distribution

Turbo spp 0.5 1.5 0.3333 1 Random

Crab (Graphydis spp) 2 4 0.5 1 Random

Hermit crab 2 2 1 1 Random

oyster spat 2 4 0.5 1 Random

Perna spp 0.5 2.5 0.2 1 Random

Telescopium (Gastropod) 0.5 2.5 0.2 1 Random

Note:

Variance: Measure of how far a set of numbers is spread out

Mean: Average of numbers
Chi-sq: The chi-squared distribution (also chi-square or χ²-distribution) with k degrees of freedom is the

distribution of a sum of the squares of k independent standard normal random variables.
d.f: Degree of Freedom.
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Exhibit 4.23: Epipelagic fauna observed in the intake channel KPC.

Telescopium Oyster spat

Turbo spp Perna Spp

Gryphydis crab. (Juvenile) Hermit crab in Telescopium shell
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4.2.9 Shannon Weiner Diversity Index

The Shannon Weiner Biodiversity Index calculated for epipelagic fauna observed in
the seawater intake channel  shows lower values of H’ to range from 0.708 to 0.769
the biodiversity values range from 0.1 to 3.0. The species evenness values (J’)
shows that the species are evenly distributed in the mudflat community (0.989 to
0.91 normal ranges 0.1-1.0).

Exhibit 4.24: Biodiversity calculated for the epipelagic fauna in the seawater intake
channel

Index St. I - 1 St I -2

Shannon H' Log Base 10. 0.769 0.708

Shannon Hmax Log Base 10. 0.778 0.778

Shannon J' 0.989 0.91

4.2.10 Epipelagic fauna in the outfall channel

The current load of water in the outfall channel is 22,000 m3. The epipelagic fauna
observed at three locations during low tide, exposed coastal bed is given in Exhibit
4.25. Uca crabs and Cerethium were by far the most dominant species and ranged
from 16-35 m2 and 33-70 m2 respectively.

Exhibit 4.25: Epipelagic fauna observed in the outfall channel of KPC
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Exhibit 4.26: Epipelagic fauna observed in the outfall channel KPC.

Uca crabs

Cerethium spp

4.2.11 Descriptive Statistics

Additionally, 5- 6 species were observed from the 3 outfall observation location in
the channel of the thermal power plant. The number of individuals epipelagic
species recorded ranged from 58 at St O-3 to 116 at St O-2. Statistical evaluation
can be seen in Exhibit 4.27

Exhibit 4.27: Descriptive Statistics of epipelagic fauna observed at the outfall
channel.

Sample Mean
Individuals Variance Standard

Deviation
Standard

Error
Total

Individuals
Total

Species Min Max
Mean

Confidence
Interval

St O-1 12.667 405.467 20.136 8.22 76 5 0 50 324.441

St O-2 19.333 782.667 27.976 11.421 116 6 2 70 626.264

St O-3 9.667 161.067 12.691 5.181 58 6 2 33 128.88
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4.2.12 Distribution Pattern

The species distribution pattern of benthic invertebrates in the proposed project
area of interest show random distribution pattern, while a few species aggregate.
Statistically, the dispersion of a population determines the relations between the
variance and the arithmetic mean. If the variance more or less equals mean than
the population is said to be randomly distributed. If the variance is less than the
mean the population is termed as regularly distributed. And if the variance is
greater than the mean than the population is considered to be an aggregate
population that are known to be found in clumps. The distribution of invertebrates
is dependent on the surface current that redistributes the planktonic larval form to
locations away from where they were spawned they are hence random in their
population densities. Aggregation is also a function of reproduction, where the
benthic organisms tend to colonies together. The substrate sediment samples taken
from the project area contained the following species, Uca crabs and Cerethium
showed aggregate distribution pattern, these faunal groups were by far the most
dominant benthic species in the benthic sediment samples collected from the
outfall channel of Korangi thermal power plant. Statistical evaluation can be seen
in Exhibit 4.28

Exhibit 4.28: Distribution pattern of epipelagic communities in the outfall channel

Species Variance Mean Chi-sq d.f. Distribution

Uca crab 94.3333 24.3333 7.7534 2 Aggregated

Telescopium(Gastropod) 0.3333 2.3333 0.2857 2 Random

oyster spat 1.3333 1.3333 2 2 Random

Crab (Graphydis spp) 1.3333 2.3333 1.1429 2 Random

Bivalves 1 2 1 2 Random

Cerethium spp 343 51 13.451 2 Aggregated

4.2.13 Shannon Weiner Biodiversity Index

The Shannon Weiner Biodiversity Index calculated for epipelagic fauna observed in
the seawater outfall channel  shows lower values of H’ to range from 0.367 to 0.511
the biodiversity  values range from 0.1 to 3.0. The species evenness values (J’)
shows less that the species are les evenly distributed in the mudflat community
(0.524 to 0.657, normal ranges 0.1-1.0).
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Exhibit 4.29: Shannon Weiner Biodiversity Index calculated for epipelagic fauna
in the outfall channel.

Index St O-1 St O-2 St O-3

Shannon H' Log Base 10. 0.367 0.443 0.511

Shannon Hmax Log Base 10. 0.699 0.778 0.778

Shannon J' 0.524 0.569 0.657

4.2.14 Coastal marine fish fauna

This community includes powerful swimmers, which are exclusively carnivore in
nature like predaceous fishes, mullets, carangids, pike fish and sea snakes. In the
Korangi creek ecosystem the predaceous fish forms are often small in size and
easily wander among the mangroves at high tide. Subsistence fishing takes place in
the vicinity of the Korangi creek ecosystem the local fisher folk use small gill set
nets across small tidal creeks to trap between 2-10 kg of fish in a day, mostly
mullets, Boi (Mugil cephalus). The local fishermen are also engaged in catching
undersize juveniles of fish that is converted into trash fish, swimming crabs
(Portunus pelagicus) and juvenile shrimps (Metapenaeus spp) from the area. None of
the fish species observed or reported off the Korangi/Kadero creek area are listed
as critically endangered or endangered in the IUCN Red list 2013.

4.2.15 Artisanal Crab Fishery

Local fishing community members fish for mud crabs Scylla/other swimming crabs
during low tide. The mud crab, burrows in mudflats in close proximity to the
mangrove plantation. The locals excavate the soft mud with bare hands or a
hooked iron rod is used which is inserted into the mud crab dwelling during the
exposed mud flats at low tide.

Swimming crab juvenile pike fish
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4.2.16 Terrestrial fauna including marine mammals, turtles and
endangered species

Dolphins have been sighted in Korangi creek system. However, the survey team did
not observe any dolphins in the area. There is no published information available
with regards to the number of Cetaceans that visit the Korangi creek area. During
the July 2016 survey, the team did not find any turtles, turtle remnants or turtle
tracks on the muddy shores at the location sampled. No turtle nest was observed.
Turtles prefer sandy beach substrates instead of muddy substrates. No turtle or
any other endangered species is reported from the area.

Reptiles

A low abundance and diversity of the reptiles’ species have been reported. Most of
the reptiles observed were seen in the plains associated with vegetation. The two
reptile species were commonly observed include the Short-toed Sand Swimmer
Ophiomorus brevipes and Sindh Gecko Crossobamon orientalis.

4.3 SOCIO-ECONOMIC ENVIRONMENT

4.3.1 Scope and Methodology

A team of experts comprising of a sociologist and an environmental assessment
specialist carried out a comprehensive study of socio economic and cultural
environment of the project area. The approach and methodology during data gathering
was a combination of qualitative and quantitative data gathering techniques. The data
collection addresses the primary requirements of an ESIA, incorporating the Pakistan
Environmental Assessment Procedures 2000.

This chapter represents the assessment of the socio-economic baseline of the
project area based on social surveys. The assessment includes the administrative,
demographic and social structures, amenities, health, education, livelihood, and
economics of the project area. The assessment also includes a focus on the gender
aspects.

4.3.2 Tools for Data Collection

The specific tools used for primary data collection in the project area included
direct observations, open and close ended questionnaires and interviewers from
local community representatives and government officials. The secondary data was
obtained from internet and published reports including previously conducted EIAs
in the project area.

The socio-economic assessment was focused on evaluation of population, languages,
literacy rate, educational facilities, public and private health facilities, contagious
diseases, available utilities, access to social amenities, road access, availability and
medium of transport, occupational statistics, water resources and availability, and
basic needs of the people living in the area. The information gained, helped in the
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measurement and determination of the impacts (positive and negative) on social
services, livelihood and cultural pattern of the population under study.

4.3.3 Project Location and Administrative Setup

The site of the proposed dual fired power plant of K-Electric is situated in the
vicinity of former Union Council Ibrahim-Hyderi Goth, Korangi Creek, District
Malir, Karachi. Korangi Creek is located in the southeastern part of Karachi along
the Arabian Sea and the Indus River delta.

The land use features of the area is haphazard, irregular, unplanned growth of
human settlement with poor municipal means along the coastal area of Korangi
Creek with high population density. There are around 40 Mohallas with
considerable population strength, situated in Union Council Ibrahim-Hyderi beside
with other three important localities i.e. Chashma Goth, Illyas Goth and Jumma
Para near to the proposed project. The important nine mohallas of Ibrahim-Hyderi
Goth are Baloch Para, KE employee colony, Khas Khaily Para, Labor Colony,
Bengali Para, Jamoot Para, Safiani Mohalla, Charan Mohalla & Machi Para. All the
above mentioned major localities may be considered in the zone of influence of the
project and have direct social impacts on people and community. A land use map
has been presented below as Exhibit 4.30.

Exhibit 4.30: Land Use map of the Project Area
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4.3.4 Traffic Inlets and Outlets

Since the proposed project area is located close to the coast in the southern -most
part of the Karachi city, so there is not a prominent network of roads and access
routes. The local administration is working on the development and maintenance of
roads and infrastructure in the area. The considerable major access routes to the
project area are:

Ibrahim Hyderi Road

Korangi Road

Creek Road

These networks are usually used by the people associated with the industries
located in Korangi and Port Qasim. Heavy cargo vehicles use these roads more
often. Furthermore, the Creek road is mainly used by general public gaining access
to the Ibrahim Hyderi fish market and PAF KIET.

4.3.5 Demographics

Karachi is the largest city of Pakistan and it is world's 5th largest city, spread over
an area of 3,530 square kilometers with a population of 200 million. The city
credits its growth to the mixed populations of economic and political migrants and
refugees from different national, provincial, linguistic and religious origins that
come to settle here permanently along with their families.

The population of Bin Qasim Town is approximately 1,260,00029. However the
population of the city is exponentially increasing with time due to the rapid
developmental activities such as new residential towns are being developed in the
out skirts of the Karachi to reduce the burden of overpopulation on the central city.

According to a local social worker the current population of Ibrahim Hyderi Goth is
around 90 thousand. The population mix in Ibrahim Hydri is overwhelmingly
sindhi and balochi speaking, followed by the bengali‑speaking people and also
katchi, punjabi, pathan and hazara speaking people. The family size ranges
between 5 to 7 individuals. Infant and maternal mortality rate is above average.

4.3.6 Networking and Communication

Roads are the only source of communication and transportation within the area
and no railway station or track was found in the area. The major identified source
of transportation for the people living within the 5km vicinity of the project area is
public transport which includes few mini busses, Qinqi, Riskhaws, Taxis etc.;
however these facilities are not available at the door step of the proposed power
plant, therefore people have to walk towards PAF Base Korangi Creek for public

29 Pakistan Economic Survey 2013-2014
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transport facility. About 98% people use public transport and about 2% people
have their own transport e.g. motorbikes, etc.

4.3.7 Livelihood

The project area sustains variety of livelihood opportunities for the residents and
the project vicinity and residents of the other parts of the city. The people of the
area belong to different clans and tribes. Traditionally, these clans/tribes had
hereditary productive activities. For example, the Khaskhelis were agriculturists;
the Jats were pastoral people, breeders of camels and suppliers of timber/fuel. The
Memons and Shidis were merchants and traders, the Dablas were fishermen.
However the current livelihood opportunities in the project area can be broadly
classified as; the fishing and non-fishing communities.

4.3.7.1 The Fishing Communities of the Project Area

Fishing communities are those community who are engaged with Fishing as a
major source of their livelihood. Ibrahim Hyderi community is considered as the
biggest community of fisher men in Karachi. According to key informants, the
community can be divided in to three categories: labours, boat owners and
merchants. Labours are involved in boat activities on regular basis and their
average income is about Rs. 5,000/- per fishing trip (approx. 2 to 7 days). The boat
owners, earn about Rs. 50,000/- per fishing trip whereas the earning of the
merchants depend upon commercial fish buying market. However their living
conditions are still below average since their earnings are reutilized in their boating
expenditures. Most of them belong to the Baloch khaskhali tribe, and they rely on
the mangroves forest for fishing of fish, crabs and shrimps. Ibrahim Hyderi and
Rehri Goth are the two biggest fishing communities of the project site and almost
90% of the fishing communities are directly or indirectly attached with fishing
business in the form of net forming, boats and ships building, fisheries, selling
fishes in the local as well as in international markets. The fishing communities are
also engaged with ecotourism as many local tourist visit the creeks for recreational
activities as well as for fishing, these sites are playing an important role for the
nature explorer to explore the inner beauty of mangroves and other aquatic flora
and fauna. The mangroves and migratory birds of the creeks provide aesthetic
quality of life to the visitors and nature lovers. Exhibit 4.31 represents the pictorial
profile of the fishing communities nearby the project area.
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Exhibit 4.31: Pictorial Profile of the Fishing Communities nearby the Project Area

Community involved in Ship Repairing Transfer of ice to ship for preservation

Main Jetty at Ibrahim Hyderi Females of the Project Area

4.3.7.2 The Non-Fishing Communities of the Project Area

Non-Fishing Communities are Communities’ as their livelihood is mainly daily wage
Sand labor in the industries located in Korangi Industrial Area and commercial
zones, and other parts of Karachi city. These include, but are not limited to the:

Fishing industry

Fish processing industry

Salt production facilities

Net weaving and repairing

Boat making and repairing; and

Tourism
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4.3.8 Leadership Dynamics

The Ibrahim Hydri Goth and surrounding area is comprised of multilingual and
multicultural people so there is no prominent dominance of a single political party.
However the fisher community of Ibrahim Hydri is very much influenced and
historically dominated by Jamot family. The current member of assembly and
Nazim belong to Jamot family. They are very influential and people follow them.
People consulted in the area were of the view that Jamot family is usually taken in
confidence before starting any project in the area.

4.3.9 Education

It was assumed that one who can read/write and put his/her signature is
supposed as literate person. The state of education in the area is not up to the
standard in the area. The female literacy rate was very low in most of the villages of
the project area. Therefore the ratio of school going girls was found very low
compared to boys. However most of the women were literate of Quran. There are
total 16 primary, 06 secondary schools and two colleges for a population of around
125,000. According to the residents the government schools of the area are teacher
less and children usually go there to play all the day.

However few elite class higher educational facilities near n the project locality,
including the College of Business Management Karachi as well as PAF KIET. Both
of these institutions are for higher education and are pretty expensive, so cannot be
afforded by the local poor community of the area.

Exhibit 4.32: Educational Facilities of the Project Area

Institute of Business Management Students of a Madrassah near Project area
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4.3.10 Health

There were few Basic Health Units (BHUs) and dispensaries available in the area,
however there was not any proper health facility in the small villages of the Project
Area. But these facilities also cater only the basic health problems. In case of
serious problem they have to go to Korangi No 5, Indus Hospital Korangi or Jinnah
Hospital. Only one government hospital is available in the area which is always
short of staff as well as medicines and medical equipment’s and opened only till 12
O’ Clock noon.

Few private clinics and dispensaries are also allocated for local population. A
maintained dispensary is located immediately before the project site within the KPC
colony, especially for K-Electric workers and their families, diagnostic treatments are
given as feasible. Agha Khan Community Centre for children health is also located in
Ibrahim Hydri Goth where common children and maternity problems are also taken
care of, however these and other small clinics and dispensaries do not have enough
expertise and only provide basic treatment facilities. Also these facilities are costly for
the people of this area, as most of population belongs to lower and lower‐middle
class.

4.3.10.1 Major Health Problems:

The major health problems of the area are

Malaria.

Hepatitis.

Diarrhea.

Gastrointestinal.

Fever.

Sepsis in children.

Exhibit 4.33: Health Care Facilities of the Project Area

Local Dispensary at KPC K.E.S.C Colony Indus Hospital, a charitable hospital in area
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4.3.11 Utilities and Water Supply

General utilities are marginally available in the proposed project area. According to
the community, natural gas supply is available but electricity is not sufficient and
duration of load shedding in the Ibrahim Hydri Goth is increasing day by day.
Illegal connections and improper billing system is a major issue in the area.

Moreover, the people of the proposed project area are facing severe shortage of
drinking water for last few years. Due to abrupt increase in the population of the
proposed project area in last two decades, the water available in the KWSB water
supply lines is insufficient to cater the needs of the communities, therefore the
people have to buy water from illegal water tanker mafia at high cost. The tanker
mafia is illegally involved in the theft of drinking water through illegal hydrants and
the water which is supplied by the government to the project area is illegally sold to
industries and other communities.

Some people of the project area use ground water for domestic purpose but that
water is not suitable for drinking purpose due to high salt content because the
project area is adjacent to sea.

Wastewater and sewerage water system is very old and improper in the project area
and the capacity of that system has lost so that gutters in some places of the
project area overflows and unaesthetic and unhygienic conditions are developed in
the area. Therefore in some streets of the area open drainage system discharging
directly into the sea and nearby harbor.

Conditions of solid waste are just like other slum area of the city and apparently no
solid waste management system was found in the area. The people usually dump
their solid waste directly to illegal dumping sites in the surroundings through
waste pickers.

On the other hand, Korangi Creek area is under PAF administration and is better
managed in term of utilities. Water tankers are utilized for water supply while all
other utilities are properly managed by the government.

4.3.12 Religion and Culture

It was reported that about 95% people belong to the Sunni sect of Islam and
around 3 % were reported to be from Shia sect of Islam. About 2 % people were
reported to be Hindus and about 1 % Christians. Since the majority is Sunni
Muslims, therefore sacred religious places include numerous Mosques within the
project area. The people also ensured that all religious sects are free to practice
their religions and there is no conflict on religious basis.

The culture of Ibrahim Hyderi is traditional as throughout rural areas of Sindh.
Male members are mainly responsible for earning. Women mostly remain at home
and look after household responsibilities. Few years’ back even girls were not
allowed to go to schools; hence the female literacy rate is very low in the area. More



Environmental & Social Impact Assessment of 250 MW Dual Fuel Power Plant KPC-II Karachi Sindh

GEMSEIA1090716KE Environmental Baseline 4-37

recently the trend of sending girls to the schools has been started. On the other
hand females of Bengali and Burmi communities also support their male members
in economic activities

The marriage ceremonies and other events are celebrated in the area as per
relevant customs and codes of each sect. Formerly when there was no electricity in
the area, the marriages used to plan in full moon days in the coastal areas.

The people of the area also visit the shrines of their famous saints. Some of the
mazaars in the surrounding of the project area are:

Mazaar Allah Dino Shah Baba in Ibrahim Hyderi

Hazrat Hassan Shah Bukhari near Rehri Goth

Exhibit 4.34: Spiritual Affiliations of the Project Area

Famous Shrine Of Hazrat Hassan Shah
Bukhari

Jama Masjid At KESC Colony

4.3.13 Daily Routine of the Woman

In Karachi, life is a blend of busy working style. For this project we have visited
different colonies of the surrounding propose site. This includes Ibrahim Hyderi,
KE Colony, Juma Goth, Arkahabad, Alam colony, 100 Quarters, Water Pump,
Ittahad Colony and Nai Abadi.

The women of this area are very hard working and as practical as men. They play a
major role as counterpart to carry out household and field activities with their men.
Generally the women remain very busy in the project area; they normally look after
all the household tasks from making breakfast to the cleanliness of home and from
washing the pots to looking after animals. Some females also involve in income
generation activities e.g. Factory Worker, Maids and Teachers, sewing of clothes,
making Rillhies and knitting of net. Mostly the women of the project area were
illiterate and have no authority to interfere in domestic decision making, they
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usually sleep early and at the same time they wake-up early in the morning to
carry out routine activities. Some females of these areas regularly go out of their
homes mainly for shopping. There are few small shops of vegetable, fruits and other
kitchen items in these areas otherwise every necessary item can be purchased from
Bachat Bazar, Korangi No 1 ½ and Korangi No 6.

4.3.14 Non-Governmental Organizations (NGOS)

Pakistan Fisher folk Forum (PFF) is one of the major NGO in the area. It was learnt
that PFF supported local people to fight for their rights and advocate for their
problems and issues. There are also few small projects of some other NGOs in the
project area as well including Pakistan Poverty Alleviation Fund. The
representatives of NGOs suggested that the client should meet them and discuss
the project in detail in order to avoid any resistance by the community in future
regarding the project.

4.3.15 Recreational Areas

Formal recreational resources are absent in whole Study Area. A few indoor and
outdoor informal recreational facilities are present among youth of the locality.
Open and level field of the locality is used as a playground. Religious and other
festivals are playing a vital role to provide some recreational facilities to the locals.
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Exhibit 4.35: Socioeconomic Features of the Project Area

Well Being
Indicator

Name of Town / Area

Bin Qasim Town

GPS Coordinates
N 24O47’22.0”

E 67O22’57.0”

Major Communities Sindhi, Balochi, Kathci, Pathan, Punjabi

No. of Houses 105000 approx.

Livelihood Fishery ,Labor, business, shops, transporters, Public and private jobs

Electricity Available

Fueling Source Available

Major Educational Institutions CBM, PAF KIET, Aman Foundation

Literacy Rate Very Low

Drinking Water Tankers system, KWSB

Major Health Problems Malaria, Skin Diseases, Hepatitus, Gastrointestinal Track Diseases

Health Facilities Not Satisfactory
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Well Being
Indicator

Name of Town / Area

Bin Qasim Town

Major Hospitals Indus Hospital

Major Needs Govt. hospitals. Modern Schools, Security, Drinking Water, Continuous Electricity

Major Markets Small Markets and Shops

Transport Public Transport, Motorcycle, Cars, Mini Buses
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5.1 OBJECTIVES OF PUBLIC CONSULTATION AND SCOPING
MEETINGS

The main objective of public consultation and scoping meetings is to disseminate
information about the proposed project and its expected impact on the primary and
secondary stakeholders. The public consultation and participation serves as an
effective tool for social interaction. This tool helps to develop the significant
confidence between the stakeholders and the proposed project developer so as to
minimize the anticipated environmental and social impacts of the project.
Additionally, it is important to note that the word primary stakeholder is usually
referred to those, which 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 meetings was
to determine the extent of the impact of different proposed project activities and
suggest appropriate mitigation measures accordingly.

This section of ESIA clearly describes the issues raised by the stakeholders during
different consultation meetings conducted specifically for this ESIA, informal and
focused group discussions with the primary and secondary stakeholders were
carried out which was primarily focused on determining the perceptions of the local
communities, laborers shops, and NGOs in close proximity of the proposed project
area. The overall objectives of the process were as follows

 To inform and acquire feedback from primary and secondary stakeholders on
proposed project activities

 To gain the consent of all the primary and secondary stakeholders for carrying
out proposed project activities;

 To identify potential issues and mitigation measures;

 To incorporate stakeholders concerns in the project documents.

 To identify the negative impacts due to the project execution.

The key stakeholder groups consulted in different Socioeconomic Zones and
segments of the Study Area are listed below in Exhibit 5.1

STAKEHOLDER CONSULTATION

CHAPTER

5
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Exhibit 5.1: List of Identified and Consulted Stakeholders

S. No Stakeholder Consulted Contact Person/Representative

LIST OF PRIMARY STAKEHOLDERS

(Community)

1
Ibrahim Hyderi Goath
(Community)

Focal Person: Rana

2 Pakistan Fisher Folk Forum
President: Abdul Majeed Motlani

Sr. Vice Chairperson: Fatima Majeed

3
PAF-Karachi Institute of
Economics & Technology

M. Zahid Saleem, (Wing Commander, Retired)

GM Security & Procurement

4
Sindh Government Hospital,
Ibrahim Hyderi

Dr. Naraish Kumar

Medical Officer

5
Union Council No.1, Ibrahim
Hyderi, Bin Qasim Town

Syed Asif Ali Shah

Chairman

LIST OF SECONDARY STAKEHOLDERS

(INSTITUTIONS, GOVERNMENTAL DEPARTMENTS, UNIONS & ASSOCIATIONS)

1
Sui Southern Gas Company
Ltd.

Deputy Chief Engineer: Eng.Azim Khan

2 WWF, Karachi Pakistan Technical Director: Mr. Muazzam Ali Khan

3
International Union for
Conserving Nature (IUCN)

NRM Coordinator: Mr. Ghulam Qadir Shah

4 Marine Fisheries Director General: Mr Israr Ahmed

5.2 METHODOLOGY ADOPTED FOR CONSULTATION MEETINGS

A team of environmental and social impact assessment specialist identified the
relevant stakeholders and requested different stakeholders for consultation and
scoping meetings as per their convenience, formulated project specific consultation
questionnaire and conducted focused group discussions (FGDs), key informant
interviews (KII) and industry specific consultation questionnaires were distributed
among the industries in close proximity of the proposed project to identify their
concerns and opinions regarding the proposed project. These meetings included all



Environmental & Social Impact Assessment of 250 MW Dual Fuel Power Plant KPC-II Karachi Sindh

GEMSEIA1090716KE Stakeholder Consultation 5-3

the identified stakeholders such as; dock laborers, governmental departments and
institutes, business communities, local communities and NGOs etc. A point vise
summary of overall consultation process is as follows:

 Organization of consultation meetings at prominent places to meet the targeted
audience.

 A simple non-technical description of the proposed project was given, along with
an overview of the project’s likely human and environmental impact.

 Following the project description, a discussion was held so that the participants
could raise their voice concerns and opinions.

 All the stakeholders were encouraged to ask questions and share their concerns
related to the project.

 Participants were asked to suggest alternatives in case of their particular
concerns.

 The concerns and suggestions were recorded in field notes.

Communities, Institutions, NGOs and Hospitals located in close proximity of the
proposed project area were identified as primary stakeholders since it has been
anticipated that they are the ones who may be directly affected by the proposed
project activities, in both construction and operational phase.

5.3 STAKEHOLDER CONSULTATION OUTCOMES

As discussed above stakeholder consultations were carried out with both primary
and secondary stakeholders using FGDs and KII questionnaires as an effective tool
for the process. The outcomes and findings of the consultation meetings with
primary stakeholders have been presented below under the heading 5.3.1 similarly
outcomes and findings of consultation meetings with secondary stakeholders have
been presented under the heading 5.3.2 accordingly. The Stakeholder
questionnaires are attached as Annexure-V.
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5.3.1 Primary Stakeholder Consultations Outcomes & Findings

5.3.1.1 Focused Group Discussions Outcomes

Stakeholder Consulted Local Community of
Ibrahim Hyderi

Consultation/Meeting Venue Otaq at Ibrahim
Hyderi

Name Of Focal Person Mr. Rana

Years Old 40 Years

Concerns And View Regarding The Project

- The community is observed to be interested in
different business and employment opportunities
associated with the proposed project.

- The community requested the project developer
for establishment of few small scale educational
and health care facilities as a CSR activity.

- The community of Ibrahim Hyderi requested the
Project Developer to provide electricity to fulfill
their daily demand.

5.3.1.2 Views of Local communities for the proposed project.

The concerns and views of the Local Community regarding the proposed project are
summarized as follows:

- One of the major concerns identified among the community of Ibrahim Hyderi is
lack of employment opportunities, the Community demanded K-electric to hire
from the local communities if there is any job opportunities in the vicinity of
power plant.

- As Ibrahim Hyderi is the largest fishing community, the community livelihood
depend on fishing, therefore the Local community had a serious concern
regarding the proposed project that the project may contaminate the sea water
resulting in less productivity of Fish, Crabs, and shrimps.

- The community had also raised the concern regarding Noise and Emission
which may result in adverse health and environmental impacts and may disturb
the current existing environment.

- The community also pointed out that the community is facing out the shortfall of
electricity supply due to which the community is unable to carryout there local
businesses and also the shortfall of electricity results in less supply of water.
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5.3.1.3 Key Informant Interviews Outcomes

Stakeholder Consulted Pakistan Fisher Folk
Forum, Ibrahim Hyderi

Consultation/Meeting
Venue

PFFF Office,   Ibrahim
Hyderi

Name And Contact
Details Of Focal Person

President: Abdul Majeed

Contact NO:
03332147758

Years of Association
with Profession

30 years

Concerns And View Regarding The Project

- PFFF was established in 1998 for fisher community. The major concerns of PFFF were
as follow:

- The proposed project may reduce the production of fisheries and also it may reduce the
health of fisherman.

- They also noted that the proposed project may emit noise which will disturb the local
community living in the proposed project vicinity. They suggested that the power plant
should be noiseless or the noise level should not exceed the limit prescribed by World
Bank or SEPA.

- The PFFF has also raised concern regarding the wastewater which will generate after
operation on daily basis, they pointed out that if the wastewater is not treated well
before discarding it into the marine environment it will contaminate the seawater as well
as the marine flora and fauna may vanish.

- PFFF also demanded for new employment opportunities for Ibrahim Hyderi community.

- Serious concern regarding solid waste, hazardous waste, oil, and other pollutants were
raised during the consultation and also suggestion were given to minimize the
generation of solid waste. Open dumping of any kind of waste should be prohibited
especially in the open sea.

- As a CSR activity KE should establish vocational centers for women of the community to
empower them.

- PFFF strongly condemn coal based power in this area but welcomes the proposed
project.
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Stakeholder Consulted PAF-Karachi Institute
of Economics and

Technology

Consultation/Meeting
Venue

Campus, PAF-KIET

Name And Contact Details
Of Focal Person

M. Zahid Saleem
GM Security &
Procurement

Years of Association with
Profession

01 years

Concerns And View Regarding The Project

- The PAF-KIET had no information regarding the proposed project.

- PAF-KIET has serious concern regarding the emissions of the proposed project, the
emissions may highly effect their buildings and installations and it will also have
significant impacts on the health and existing environmental conditions, the proposed
project may escalate the noise level and it may also contaminate the water, soil, flora
and fauna if proper measures were not taken during the construction and operation
phase.

- PAF-KIET is in favor of the proposed project if the project contributes in reducing the
shortfall of the electricity supply.

- K-Electric should take consideration of general public living in the vicinity of the
proposed project area during the construction and operational phases in terms of less
noise, less disturbance and less pollution.

Stakeholder Consulted Sindh Government
Hospital, Ibrahim

Hyderi

Consultation/Meeting
Venue

Hospital

Name And Contact Details
Of Focal Person

Dr Naraish Kumaar
Medical Officer,

Contact No:
03343470624

Years of Association with
Profession

09 years

Concerns And View Regarding The Project

- Hospital management have a serious concern regarding the sanitation because of this
many people are experiencing diarrhea and skin problems since last one year.

- Hospital shows their concern regarding the health facilities, as they are very limited and
it is the only general hospital in Ibrahim Hyderi which has secondary care not tertiary.

- Hospital demanded the developers to have free electricity for 24hrs.

- Hospital also have a concern regarding environment and suggest for Eco-friendly
operations.
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Stakeholder Consulted Union Council No.1, Ibrahim Hyderi

Consultation/Meeting Venue UC Office, Ibrahim Hyderi

Name And Contact Details Of Focal Person Syed Asif Ali Shah

Years of Association with Profession 01 years

Concerns And View Regarding The Project

- The proposed Project should be environmental friendly.

- The proposed project should be proper planned before execution, to minimize the
negative impacts on the local community.

- The area is currently facing chronic shortfall of electricity which needs to be
minimized.

- Pollution of air, noise and water should be controlled at the sources.

5.3.2 Secondary Stakeholder Consultations Outcomes & Findings

5.3.2.1 Focused Group Discussions Outcomes

Stakeholder Consulted Sui Southern Gas
company Ltd.

Consultation/Meeting
Venue

P & D Office, Karachi

Name And Contact Details
Of Focal Person

Eng. Azim Khan

Deputy Chief Engineer
(P&D) Distribution

Central Region

021-99231585-6

Years of Association with
Profession

--------------

Concerns And View Regarding The Project

- As per the direction of Ministry NOC will be issued to enhance the natural gas supply if
the existing pipeline is of low capacity

- LNG is good option and it will be useful in reducing the load from natural gas although it
is highly flammable which needs proper handling.

- K-Electric should consider all environmental and social factors and value addition in the
proposed project.

- SSGC fully supports the proposed project.
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5.3.2.2 Key Informant Interviews

Stakeholder Consulted WWF Karachi, Pakistan

Consultation/Meeting
Venue WWF office Karachi

Name And Contact Details
Of Focal Person

Technical Director & Ex
DG Marine Fisheries

Mr. Muazzam Ali Khan

Years of Association with
Profession 20 years

Concerns And View Regarding The Project

- No major impacts on fisheries are foreseen however in case of any major spills or
thermal shock the whole area will be adversely affected including all the components of
ecosystem.

- Mangroves can be affected by air emission if the air emission will exceed the limit.

- Positive impacts on social life are foreseen.

- Human safety must be ensured.

- Environmental spills and release should be controlled and strategies should be adopted
in case of accidents.

- The developmental projects should be supported, however due consideration should be
given to environmental, human health and safety conservation, prevention and control

Stakeholder Consulted IUCN

Consultation/Meeting
Venue

IUCN
Office Karachi

Name And Contact
Details Of Focal Person

NRM Coordinator
National Coordinator MFF
Mr. Ghulam Qadir Shah

Years of Association
with Profession -----------

Concerns And View Regarding The Project

- Mangroves will be affected due to Air emission, it can have impacts on the mangroves
leafs resulting in less photosynthetic processes and may also affect the rate of
transpiration.

- Storage area of HFO should be properly designed to prevent any spills and accident.

- HFO storage area should be away from main terminal.
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- It is also suggested that the project developer should contribute to develop the
environmental condition of the proposed project area by providing any type of service
which will help to enhance the livelihood of the local community.

- The project developer should oblige all the applicable environmental, health and safety,
social and laborer laws of the state accordingly.

Stakeholder Consulted Marine Fisheries

Consultation/Meeting Venue Marine Fisheries Office Karachi

Name And Contact Details Of Focal Person DG Mr. Israr Ahmed

Years of Association with Profession -----------

Concerns And View Regarding The Project

- The proposed project will exhibit positive socioeconomic impacts, as it will enhance
employment opportunities

- Due consideration must be given to prevent oil emission, water pollution as it will
impact the area badly.

- The power plant will help in reducing the power shortfall and will enhance business
activities indirectly. The supply may help to increase the industrial production.
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Alternatives of proposed project development are analyzed prior to its designing
phase and all environmental, social and economic aspects were considered. This
section describes the project management and location alternatives that were
examined for the proposed power plant as part of this ESIA.

6.1 NO-PROJECT ALTERNATIVE

As discussed earlier in “Need of the Project” section, the ‘No-Project’ option, if
considered, will prevent the country specially city of Karachi from developing the
potential to increase electrical power production capacity, which is an urgent need of
today’s energy deficient economy. The proposed project offers a chance to improve
Pakistan’s energy balance and decrease the gap between its growing energy
requirements and available energy supplies in the country.

Furthermore, this alternative will lead to loss of potential employment opportunities
and infrastructural development in the proposed project area, as the proposed
project will create new jobs, result in infrastructure investments, and help integrate
the area further into the national economy.

After assessing the need of the proposed project, ‘No-Project’ alternative is not
considered to be a feasible option.

6.2 SITE ALTERNATIVE

As explained in previous chapters, the proposed project site is located within the
existing area of KPC. KPC-II project will be developed, adjacent to the KPC which is
already operational. Therefore, there was no site selection process for the present
project.

The following criteria have been considered for the selection of the site for the
proposed project:

Availability of seawater for cooling;

Availability of land;

Site preparation costs;

Current land use;

Availability of access roads;

Visual intrusion.

ANALYSIS OF ALTERNATIVES

CHAPTER

6
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The proposed project site has the advantage on existing land-use, such that the
infrastructure for power plant development is already present and no alteration or
disturbance on new landscape is required.

Sea water channels are present and the capacity is sufficient to fulfill the needs of
the new plant, therefore this site will not prove to be a new introduction to the sea
system.

All the existing facilities at KPC listed below will be available and will be an added
benefit for the proposed project:

Workshops;

Grid system;

Natural gas supply pipeline;

Raw water supply system, including storages;

Demineralized water storage system;

Cooling water system;

Sewerage disposal system;

Housing colony;

Offices & laboratory;

Stores;

Skilled and unskilled workers from within KPC and localities in the vicinity;

Managerial manpower; and

Existing workers and staff who are familiar with the existing setup and
operations.

Overall, the site had the advantage of existing KPC land therefore, causing no
adverse impact on land-use as well as a cost-effective approach by the
management.

6.3 ALTERNATIVE FUEL

The proposed power plant is designed to operate on Natural Gas as its primary fuel,
whereas in short of supply of Natural Gas, it will be switched to HFO as its
secondary fuel. Natural Gas is found to have less air pollutant emissions and is
accepted globally. HFO has slightly elevated air pollutant emissions and can be
controlled with appropriate air pollution control devices.

The engines of the proposed project are not designed for coal as entirely new
designs are needed to adjust on coal energy specifications. Coal is globally criticized
for its carbon emissions which influence global warming.

The proposed project is designed for the best available fuels both for power
generation as well as least environmental pollution.
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6.4 ALTERNATIVE TECHNOLOGY

6.4.1 Plant Design

Power Generation Plants are designed according to available fuels and feasibility of
operation in existing environmental setups of the area. Coal, Petroleum, Gas and
renewable energy sources are utilized for power generation around the world. In the
proposed project, considerations were taken for available fuels (i.e. Natural Gas and
HFO) and the durability of the proposed power plant.

The power plant is designed to generate electricity by utilizing the maximum
available resources. Dual fuel engines are selected to ensure continuous power
generation from Natural gas as well in case of shortage of Natural Gas, HFO fuel is
to be used. HRSG are selected to recover heat and utilize the heat as energy source
in Steam Turbine, this shall enhance power generation capacity as well as prove as
effective resource utilization.

6.4.2 Grid Station

Grid Stations are of three types:

 Air Insulated Substation (AIS)

 Gas Insulated Substation (GIS)

 Hybrid Insulated Substation (HIS)

AIS needs large space and is easier to maintain as its components are placed
separately. GIS is compact and uses Hexa-Fluoro-Sulphide Gas (SF6) as the
insulating medium. HIS is a combination of both technologies and the main
component where insulation is required only there SF6 is used whereas the rest of
the components are kept separate.

GIS technology is used as a compatible grid station option as it needs less space
and is cost-effective in terms of maintenance. The area available will suffice for the
installation of GIS.

6.4.3 Water Treatment Plant

There are multiple methods of water treatment according to the nature of the
water. Among them, RO and De-ionization units will be used in the proposed
project which are effective methods for water treatments.
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7.1 OVERVIEW 

This section describes the identification and assessment of potential environmental 

impacts from various components of proposed project development and their 

feasible mitigations. The assessment covers the construction and operational 

phases of the project. The project decommissioning (at the end of the proposed 

project lifecycle) are not discussed separately as specific information is not 

adequate at present. 

In addition to the impacts identified, this section includes the residual impacts 

from the projects taking into account various mitigation measures incorporated 

(through design, procurement, construction, operation, maintenance and 

monitoring) during the construction and operation phases of the proposed project 

and the cumulative environmental impacts from the proposed project. 

7.2 METHODOLOGY 

The identification and assessment of environmental impacts is based on the local 

and international guidelines mentioned in the Chapter 03 and includes the following 

steps: 

 Identification of major activities during the construction and operational 

phases of the proposed project; 

 Identification of potential environmental aspects from the project activities; 

 Identification of potential impacts from the project considering the 

environmental aspects identified and various environmental elements/ 

sensitivities (receptors) which are likely to be impacted due to the proposed 

project; 

 Assessment of environmental impacts considering the severity of impact and 

likelihood of its occurrence. 

Each major activity of the project during the construction and operation are 

identified. The associated environmental aspects are identified based on the 

proposed project description (Chapter 02). The resulting impacts are identified by 

combining the above information with the environmental baseline (Chapter 04). 

Wherever interactions exist between the identified aspects and sensitivities, they 

are further analyzed to determine potential impacts from the project. Impacts may 
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be classified as beneficial/adverse, direct/indirect, reversible/ irreversible and short 

term /long term. It may be noted that more than one activity may contribute to an 

impact. 

The assessment of potential impacts is carried out utilizing both qualitative and 

quantitative assessment techniques. In qualitative assessment, impacts are rated 

as ‘low’, ‘medium’ or ‘high’. 

For impacts arising from planned aspects, rating is based on two parameters, 

i.e., severity of impact and duration of its occurrence. Severity of any impact will 

depend on the nature and duration of the activity/aspect and the environmental/ 

social sensitivity. An Impact Assessment Matrix (IAM), presented in Exhibit 7.1, 

is used for combining the two assessment criteria. 

Exhibit 7.1: Impact Assessment Matrix for Planned Aspects 
 

Duration 

Severity 

Momentary       

< 1 Week 

Short Term  

< 1 Year 

Medium Term 

1 – 10 Years 

Long Term 10 

– 50 Years 

Long Term    

> 50 Years 

Positive Effect   + ++ +++ 

Slight Effect Negligible    

Minor Effect  LOW   

Moderate Effect   MEDIUM  

Major Effect    HIGH 

Massive Effect      

 

For impacts resulting from unplanned and accidental aspects and activities, 

assessment is based on consideration of the impact severity and the likelihood of 

its occurrence. While the impact severity depends on the nature and duration of 

the activity and the environmental and social sensitivity, the likelihood depends 

upon the nature of the activity/aspect and the control measures in place. An IAM, 

is presented in Exhibit 7.2, is used for combining the two assessment criteria, i.e., 

the severity of impact and the likelihood of its occurrence. 

Exhibit 7.2: Impact Assessment Matrix for Unplanned Aspects 

Likelihood Severity Very Unlikely Unlikely Likely Very Likely Certain 

Slight Effect      

Minor Effect  LOW   

Moderate Effect   MEDIUM  

Major Effect    HIGH 

Massive Effect      
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In reviewing the impact assessment, it is to be noted that the project activities, 

related environmental aspects and associated impacts are presented together to 

facilitate subsequent rating. The ratings are primarily based on qualitative 

assessment of the situation and its interaction with the environmental elements. 

The impacts, which are rated as low, are considered to be acceptable. Further 

control measures are not required to mitigate these impacts. For impacts, which 

are rated as medium / high, control measures and an Environmental Management 

System (EMS) is to be implemented to mitigate the impacts. Definition of terms 

used in the IAM are described in Exhibit 7.3 and 7.4. 

Exhibit 7.3: IAM terms for Severity of Consequences 

Severity Definition 

Massive Effect • Persistent severe environmental damage or severe nuisance 

extending over a large area; 

• Constant, high exceedance of statutory or prescribed limits 

(representing a threat to human health in both the long and short 

term); and 

• In terms of commercial or recreational use or nature conservancy, 

a major economic loss for the company. 

Potential Consequence 

• Causing widespread nuisance both on and off site; 

• Significant, widespread and permanent loss of resource; and 

• Major contribution to a known global environmental problem with 

demonstrable effects. 

Major Effect • Severe environmental damage; 

• Extended surpassing of statutory or prescribed limits; and 

• The company is required to take extensive measures to restore 

the contaminated environment to its original state. 

Potential Consequence 

• Highly noticeable effects on the environment, difficult to reverse. 

• Widespread degradation of resources restricting potential for 

further usage; 

• Significant contribution to a known global environmental problem 

when compared with oil and gas industry world-wide; 

• Statutory or prescribed guidelines approaching occupational 

exposure limits; and 

• Periodic widespread nuisance both on and off site. 
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Severity Definition 

Moderate Effect • Release of quantifiable discharges of known toxicity; 

• Repeated exceedance of statutory or prescribed limit; and 

• Causing localized nuisance both on and off site. 

Potential Consequence 

• Noticeable effects on the environment, reversible over the long 

term; 

• Localized degradation of resources restricting potential for usage; 

and 

• Elevated contribution to global air pollution problem partly due to 

preventable releases. 

Minor Effect • Contamination; 

• Damage sufficiently large to attack the environment; 

• No permanent effects to the environment; 

• Single exceedance of statutory or prescribed criterion; and 

• Single complaint. 

Potential Consequence 

• Noticeable effects on the environment, but returning to original 

condition in the medium term without specific mitigation 

measures; 

• Slight local degradation of resources, but not jeopardizing further 

usage; 

• Small contribution to global air problem through unavoidable 

releases; 

• Elevation in ambient pollutant levels greater than 50 % of 

statutory or prescribed guidelines; and 

• Infrequent localized nuisance. 

Slight Effect • Local environmental damage; 

• Within the fence and within systems; and 

• Negligible financial consequences. 

Potential Consequence 

• No noticeable or limited local effect upon the environment, rapidly 

returning to original state by natural action; 

• Unlikely to effect resources to noticeable degree; 

• No significant contribution to global air pollution problem; 
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Severity Definition 

• Minor elevation in ambient pollutant levels, but well below 

statutory or prescribed guidelines; and 

• No reported nuisance effects. 

Severity 
• Activity has a net-positive and beneficial affect resulting in 

sustainable environmental improvement (such as ecosystem 

health); 

• Increase in magnitude or quality of habitat for those species 

known to naturally occur in the area; 

• Growth in ‘naturally occurring’ populations of flora and fauna; 

• Positive feedback from stakeholders; and 

• Potential financial gains. 

 

Exhibit 7.4: IAM terms for Likelihood of Occurrence 

Likelihood Definition 

Certain Will occur under normal operating conditions. 

Very Likely Very likely to occur under normal operational conditions. 

Likely Likely to occur at some time under normal operating conditions. 

Unlikely 
Unlikely, but may occur at some time under normal operating 

conditions. 

Very Unlikely 
Very unlikely to occur under normal operating conditions 

but may occur in exceptional circumstances. 

 

Low impacts are considered to be acceptable or within regulatory limits. 

Further control measures are not required to mitigate these impacts. 

Medium impacts are those requiring control measures, an environmental and 

social management system to be implemented so as to mitigate the impacts to 

below acceptable levels. 

High Impacts are those that require additional studies (such as detailed 

surveys, predictive modelling, etc.) to further assess such impacts and to 

determine if alternative activities with lower impacts or alternative locations with 

lower environmental/social sensitivities need to be considered. 
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7.3 ASSESSMENT OF IMPACTS DURING CONSTRUCTION PHASE 

7.3.1 General 

Impact sources and the potential impacts on the environment during the 

construction phase are identified and are evaluated for their significance as well 

as their mitigation measures. The net impact on each environmental element due 

to the various sources / aspects is discussed in the following sections. 

7.3.2 Natural Resources 

The aspects that may have potential impacts on natural resources are consumption 

of construction materials such as wood, metal, cement, rocks, aggregates, etc. 

Further, fuel will be consumed for operation of construction equipment and 

vehicles. Water will be used for construction as well as for domestic requirements. 

Installation of labour camps is not envisaged as the workforce will be housed in the 

existing accommodation facilities; thus reducing consumption of natural resources. 

The supply of construction materials and fuel can be met through authorized 

suppliers available locally or within the region. The water required for the 

construction phase will be sourced from authorized tanker suppliers. Appropriate 

storage and handling facilities will be established for water and fuel in order to 

minimize losses due to leaks and spillages. Further, the consumption of resources 

will be optimized, minimizing wastage. The food and other materials required for 

the labour camps will be sourced from local suppliers. The usage/ consumption of 

such materials will be optimized and wastage minimized. Based on the above, the 

impacts to natural resources are rated as below. 

Impact Severity Duration Likelihood Impact Rating 

Impact on Natural 
Resources 

Minor Effect Medium Term - Low 

Mitigations 

 Ensure that only licensed authorized contractors will be hired for supplying the 

construction materials; 

 Unauthorized third party contractors will be discouraged to participate. 

Residual Impact Severity Impact Rating 

Limited natural resource use will be managed Slight Effect Low 
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7.3.3 Topography and Landscape 

The activities that can have impacts on the topography and landscape include the 

leveling and grading of the site, excavation for foundations, etc. Further, the 

grading and leveling of the site are likely to result in filling of the surface drainage 

channels within the site, which in turn may result in flooding during rain events. 

Though some of the areas within the site are undulating, the site is generally flat and 

therefore, will not require significant cutting and filling thereby minimizing the 

changes to topography and landscape of the site. Based on the above discussions, 

the impacts on topography and landscape are rated as below. 

Impact Severity Duration Likelihood Impact Rating 

Topography and Landscape Slight Effect Medium Term - Low 

 

Mitigations 

 The leveling activities will be restricted to the designated plot boundaries.  

 Further, the cutting and leveling activities within the site will be controlled as required 

for the installation of plant and equipment, which will further minimize the landscape 

changes.  

 Drainage channels will be provided around the site in order to route the flow channels 

to areas downstream of the site, in order to avoid flooding. 

Residual Impact Severity Impact Rating 

Topography will not be disturbed and will be 

limited within the existing land-use 
Slight Effect Negligible 

7.3.4 Ambient Air Quality  

Major sources of potential impacts on ambient air quality during construction 

phase of the proposed project are presented below: 

 Generation of dust due to site preparation, earthwork, excavation, and 

movement of vehicles; 

 Release of SO2, NOX, VOC and PM10 from diesel engines of construction 

machineries and vehicles, and standby generators used for power generation; 

 Release of welding fumes and VOC from welding / metal fabrication works, 

surface cleaning and painting;  

 Fugitive emissions from storage of fuels, lube oils and other chemicals 

releasing VOC. 
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The fumes generated during welding and metal cutting activities and hazardous air 

pollutants released during spray-painting can cause health hazard to workers. The 

dust emissions from earthwork and vehicle movements could be significant onsite. 

Though it is difficult at this stage to quantify the impacts on air quality, it is 

reasonable to consider that impacts will be limited to the nearby environment and 

within the duration of construction phase. Accordingly, the impacts on ambient air 

quality are rated as follows: 

Impact Severity Duration Likelihood Impact Rating 

Ambient Air Quality Moderate Effect Medium Term - Medium 

 
Mitigations 

 Use of standard construction equipment and vehicles; 

 Scheduled maintenance of equipment and vehicles including engine tuning, filter 

cleaning, etc.; 

 Similarly, the back-up generators will also be of standard design and periodic 

maintenance will be undertaken for such units as well; 

 Providing standard exhaust pipes; 

 Water spraying will be done to reduce dust emissions; 

 Enclosed painting booths and dedicated fabrication areas in favor of wind direction so 

the fumes may divert away from the site; 

 The vehicle speeds on graded roads will be limited in order to minimize dust emissions. 

Residual Impact Severity Impact Rating 

Dust emissions will occur but will remain 

within the working zone. Fumes from painting 

and fabrication works will be controlled to 

minimized levels. 

Slight Effect Low 

7.3.5 Ambient Noise 

The heavy equipment used for the construction work, fabrication activities, 

earthwork such as grading and excavation, and the vehicles used for transportation 

of men and materials to site will have an adverse impact on the noise levels in the 

workplace as well as ambient. Due to the nature and complexity of industrial 

construction activities and in the absence of specific information on the type, 

number, location and duration of operation of major noise sources at the 

construction site (this will be planned by the contractor), it is difficult to quantify 

impacts on noise levels during construction. It is likely that at certain locations 

close to the noise sources within the work site, the noise levels will be kept 

minimum requiring the personnel on-site to wear ear protection devices. 
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With regard to the ambient noise levels, since noise is attenuated by distance, the 

activities on-site are unlikely to affect the ambient noise levels significantly. 

However, during night times when the ambient noise levels are low, the level of 

perception to noise may be more acute. Noise from transport vehicles will be only 

transient for a given location and can be considered as a nuisance during night 

time through the route which it passes. Accordingly, the impacts on noise levels are 

rated as below. 

Impact Severity Duration Likelihood Impact Rating 

Ambient Noise Moderate Effect Medium Term - Medium 

 

Mitigations 

 Noise levels as per SEQS i.e. 80 dB (A) during day-time and 75dB (A) during night-

time will be maintained at the fence lines of the construction site; 

 Workers on site will be provided with adequate ‘personal protective equipment’ 

(PPE) so as to alleviate noise levels; 

 Construction equipment/machineries will be provided with suitable noise 

dampening devices such as mufflers, silencers, etc., as feasible, to minimize noise 

at source; 

 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 Severity Impact Rating 

Construction activities will continue with 

reduced noise 
Slight Effect Low 

7.3.6 Terrestrial Ecology 

The existing ecology and natural habitats at the proposed site is described in 

Chapter 04. Any vegetation within the site is likely to be cleared. It can be noted 

from the findings of the ecological survey that there are no species within or around 

the site that are classified as rare, threatened, endangered or of significant 

conservation value. The impacts on ecology will be largely due to site clearing and 

leveling activities. Further, disturbance to ecology in the area will also result from 

increase in noise during construction activities and vehicle movements. 

Avifauna in the area are very common and are highly adaptable or can easily re-

colonized vacant habitats whenever necessary. 

In general, the KPC-II project is foreseen to have a very minimal or insignificant 

impact to the flora and fauna in the area. The development will cause a very 

minimal mortality to plant life and to some extent loss of foraging area for avifauna. 

In addition, the fauna, which is largely composed of birds, at the site are mostly 
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omnivores (generalist feeders) that can easily shift from one diet to another. This 

ecological trait will permit them to move from other vegetated areas especially the 

tree communities surrounding project site. Accordingly the impacts on terrestrial 

ecology are rated below. 

Impact Severity Duration Likelihood Impact Rating 

Terrestrial Ecology Slight Effect Long Term - Low 

Mitigations 

 Green areas will be developed in vacant portions of proposed project areas; 

 Plant trees that are indigenous and will mature in short time and support local 

avifauna. 

Residual Impact Severity Impact Rating 

The area will sustain ecology Positive Effect +++ 

7.3.7 Soil and Groundwater 

The activities that can have potential impacts on soil and groundwater during 

construction are as follows: 

 Collection, handling, storage and disposal of wastewaters and contaminated 

run-offs; 

 Collection, handling, storage and disposal of non-hazardous and hazardous 

wastes. 

Collection, handling, storage and disposal or accidental releases of wastewaters, 

non- hazardous and hazardous wastes may lead to contamination of soil and/or 

groundwater if proper facilities and methods for handling are not established. 

Accordingly, the impacts on soil and groundwater are rated as below. 

Impact Severity Duration Likelihood Impact Rating 

Impacts on soil and 
groundwater from normal waste 
management 

Moderate 

Effect 

Medium 

Term 
- Medium 

Impact on soil and groundwater 
due to accidental releases 

Moderate 

Effect 
- Likely Medium 

Mitigations 

 EPC Contractor will establish internal procedures for safe material handling; 
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 EPC Contractor with KE administration will develop Hazardous Material Handling 

procedures during the designing phase; 

 A spill prevention response team will be available throughout the construction 

phase; 

 All waste material, solid and liquid, will not be stored at any open area and will be 

contained in impermeable containers. The containers will be constantly checked 

for their durability. 

 Storage of waste material will not be allowed for more than one (01) week. 

Residual Impact Severity Impact Rating 

Contamination chances will be minimized Slight Effect Low 

7.3.8 Marine Environment 

Construction of connecting channel from the proposed project site to the existing 

common outfall channel may temporarily affect the marine environment. The 

possible release of any contaminants and short-term increases in the level of 

suspended sediments can give rise to changes in water quality, which would 

potentially affect the quality of discharge water in the common outfall. The 

construction activity will be carried only for a short period and it is unlikely that 

any accidental spillage occur during the construction. Considering these points, 

the impact on marine environment is rated below: 

Impact Severity Duration Likelihood Impact Rating 

Impact on Marine 
Environment 

Slight Effect Short Term Unlikely Low 

Mitigations 

 Existing drainage has bearing capacity of more effluent and will sustain rise in 

effluent discharge caused during construction activities; 

 Construction activities will be performed with complete standard procedures and 

minimal discharge will be produced. 

Residual Impact Severity Impact Rating 

No major load increase in outfall discharge Slight Effect Low 

7.3.9 Impact on Land use and Settlements 

As mentioned earlier, the proposed project site is an open / vacant land. Since 

the proposed project site is located within the KPC area, it is envisaged that 

there will be insignificant or no land use conflict with local communities 
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either during construction or operation phase. However, the communities will 

be impacted by movement of heavy machinery and traffic during the 

construction phase. 

Further impacts to local communities during the construction phase are likely 

from health and safety risk from waste management activities, transportation / 

movement of heavy equipment and vehicles, earthwork such as excavation, dust 

and gaseous emissions, noise and influx of large number construction workers to 

the area. Further, nuisance from increased activities and traffic, stress on road 

traffic, groundwater use, etc., are likely to have impacts on local communities. 

Based on the above the impact rating is presented below. 
 

Impact Severity Duration Likelihood Impact Rating 

Impact on Land Use Slight Effect Long Term - Low 

Impact on settlement from 

construction associated activities 
Moderate Effect 

Medium 
Term 

- Medium 

Impact on settlements from 

accidental releases / abnormal 

operation 

Moderate Effect - Very Likely Low 

Traffic congestion / accidents Moderate Effect - Likely Medium 

 
Mitigations 

 Existing KPC land will be utilized, no conflict will rise with the community; 

 EPC contractor will ensure the cumulative magnitude of construction works will 

not exceed to higher intensity, simultaneous activities with low and high intensity 

will be preferred such as heavy machinery movement will be done for one activity 

at a time; 

 Generators and heavy machineries will be tuned and maintained before being used 

on working zone to avoid any upset condition such as excessive emission or 

breakdown of machinery; 

 KE administration and contractors will develop and follow a traffic management 

plan mechanized internally for construction vehicles. 

Residual Impact Severity Impact Rating 

No significant change in land use Slight Effect Negligible 

Magnitude of construction activities will be 

controlled 
Slight Effect Low 

Controlled operations will cause no effect to 

local communities 
Slight Effect Low 

Traffic will be managed properly Slight Effect Low 
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7.3.10 Impact on Livelihood 

As mentioned above, the proposed project site is located within KPC. Since the 

proposed project will use the existing facilities such as intake and outfall, hence no 

further conflict or loss of sea access for the local fishermen due to this project is 

envisaged, and accordingly the impact rating is presented below. 

Impact Severity Duration Likelihood Impact Rating 

Impact on Livelihood Slight Effect - Unlikely Low 

Mitigations 

 Ensure no transgress by any of the KE or contractors’ workers will be done; 

 Accessing the settlement areas of neighbouring areas will not be allowed. 

Residual Impact Severity Impact Rating 

No impact on livelihood Slight Effect Negligible 

7.3.11 Impact on Local Economy 

The construction activities will require significant number of local skilled and 

unskilled workers. However, positive impact on the local livelihood during the 

construction phase through creating new job opportunity is envisaged. 

In addition, local suppliers will also be benefited as they will be contracted for the 

supply of water, foodstuff etc. Considering the above, beneficial impacts are 

envisaged from the proposed project on the local employment and economy. 

Therefore, it can be concluded that the proposed project will set positive impact on 

local livelihood option. 

Impact Severity Duration Likelihood Impact Rating 

Impact on Local Economy Positive Effect Medium Term - + 

Mitigations 

 People from neighbouring areas will be considered for unskilled employment; 

 Suppliers and Vendors of neighbouring areas will be given priority. 

Residual Impact Severity Impact Rating 

Economic development of locals Positive Effect +++ 
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7.3.12 Archaeology and Heritage 

There are no sites of archaeological or cultural interest within the proposed project 

site and laydown area and hence there will be no such impacts.  

Impact Severity Duration Likelihood Impact Rating 

Impact on Archaeology 

and Heritage 
Slight Effect - Likely Low 

Mitigations 

 As per the Antiquities Act, if any finding occurs of archeological significance it will 

be reported to Department of Archeology and Heritage. 

Residual Impact Severity Impact Rating 

Protection of archeology and heritage Slight Effect Negligible 
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7.3.13 Impact Summary 

A summary of the impact rating for the construction phase is presented in Exhibit 7.5. 

 

Exhibit 7.5: Summary of the Construction Phase Environmental Impact and Mitigations 

Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Natural Resources Adverse 
Minor 
Effect 

Low 

Ensure that only licensed authorized 

contractors will be hired for supplying the 
construction materials; 

Unauthorized third party contractors will be 
discouraged to participate 

 Exploitation of natural 

resources will not occur 
Slight Effect Low 

Topography and 

Landscape 
Adverse 

Slight 
Effect 

Low 

The cutting and leveling activities will be 
restricted to the designated plot boundaries.  

Drainage channels will be provided around 

the site in order to route the flow channels to 
areas downstream of the site, in order to 
avoid flooding 

Topography will not be 

disturbed and will be 

limited within the 

existing land-use 

Slight Effect Negligible 

Ambient Air Quality Adverse 
Moderate 

Effect 
Medium 

Use of standard construction equipment and 

vehicles; 

Scheduled maintenance of back-up 

generators, equipment and vehicles including 

engine tuning, filter cleaning, etc.; 

Water spraying will be done to reduce dust 

emissions; 

Enclosed painting booths and dedicated 

fabrication areas in favor of wind direction so 

the fumes may divert away from the site; 

The vehicle speeds on graded roads will be 

limited in order to minimize dust emissions 

Dust emissions will 

occur but will remain 

within the working zone. 

Fumes from painting 

and fabrication works 

will be controlled to 

minimized levels. 

Slight Effect Low 
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Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Ambient Noise Adverse 
Moderate 

Effect 
Medium 

Noise levels as per SEQS i.e. 80 dB (A) during 

day-time and 75dB (A) during night-time; 

Workers on site will be provided with 

adequate ‘personal protective equipment’ 

(PPE); 

Construction equipment/machineries will be 

provided with suitable noise dampening 

devices; 

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 

Construction activities 

will continue with 

reduced noise 

Slight Effect Low 

Terrestrial Ecology Adverse 
Slight 

Effect 
Low 

Green areas will be developed in vacant 

portions of proposed project areas; 

Plant trees that are indigenous and will 

mature in short time and support local 

avifauna 

The area will sustain 

ecology 
Positive Effect +++ 

Soil and Groundwater Adverse 
Moderate 

Effect 
Medium 

EPC Contractor will establish internal 

procedures for safe material handling; 

EPC Contractor with KE administration will 

develop Hazardous Material Handling 

procedures during the designing phase; 

A spill prevention response team will be 

available throughout the construction phase; 

Storage of waste material on-site will not be 

allowed to be stored on any open area and not 

more than one (01) week 

Contamination chances 

will be minimized 
Slight Effect Low 
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Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Marine Environment Adverse 
Slight 

Effect 
Low 

 

Existing drainage has bearing capacity of 

more effluent and will sustain rise in effluent 

discharge caused during construction 

activities; 

 

Construction activities will be performed with 

complete standard procedures and minimal 

discharge will be produced 

No major load increase 

in outfall discharge 
Slight Effect Low 

Land use Adverse 
Slight 

Effect 
Low Existing KPC land will be utilized 

No significant change 

in land use 
Slight Effect Negligible 

Local Community Adverse 
Moderate 

Effect 
Medium 

EPC contractor will ensure the cumulative 

magnitude of construction works will not 

exceed to higher intensity, simultaneous 

activities with low and high intensity will be 

preferred such as heavy machinery movement 

will be done for one activity at a time 

Controlled operations 

will cause no effect to 

local communities 

Slight Effect Low 

Traffic Adverse 
Moderate 

Effect 
Medium 

KE administration and contractors will 

develop and follow a traffic management plan 

mechanized internally for construction 

vehicles 

Traffic will be 

managed properly 
Slight Effect Low 

Livelihood Adverse 
Slight 

Effect 
Low 

Ensure no transgress by any of the KE or 

contractors’ workers will be done; 

Accessing the settlement areas of 

neighbouring areas will not be allowed 

No impact on livelihood Slight Effect Negligible 

Local Economy Beneficial 
Positive 

Effect 
+ 

People from neighbouring areas will be 

considered for unskilled employment 

Suppliers and Vendors of neighbouring areas 

will be given priority 

Economic development 

of locals 
Positive Effect +++ 
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Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Archeology and Heritage Adverse 
Slight 

Effect 
Low 

As per the Antiquities Act, if any finding 

occurs of archeological significance it will be 

reported to Department of Archeology and 

Heritage 

Protection of archeology 

and heritage 
Slight Effect Negligible 
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7.4 ASSESSMENT OF IMPACTS DURING OPERATION PHASE 

7.4.1 General 

The following sections discuss the assessment of the impacts. Similar to the 

construction phase, the net impact on each environmental element due to various 

sources / aspects is discussed. 

7.4.2 Climate Change Resilience 

7.4.2.1 Climate Change Impacts 

Pakistan has experienced climate change in recent years. Especially changes in 

patterns of rainfall and temperature. Karachi is a coastal city and is among one of 

the largest metropolitan cities. The climate changes in Pakistan can impact the 

rainfalls, floods, droughts, temperature rise, and heat waves.  

Rainfall  

As discussed in Chapter 04, rainfall usually occurs during the monsoon period 

especially in the months of July and August. Recently, it has been observed that 

the rainfall patterns have shifted to lower frequency and relatively there are lesser 

rains in the city. Therefore, it is not considered to be a major problem or cause any 

impact on the proposed project. 

Floods 

Since Karachi is a large city and it has often experienced urban flooding mostly in 

monsoon season due to mismanagement of drainage systems. The flooding is 

limited to few days and does not cause any infrastructure damage. The proposed 

project is located at the periphery of the creek system and drainage systems are 

already available. 

Temperature Rise 

As an unpleasant influence of global warming, the annual mean surface 

temperatures in Pakistan have been gradually increasing through the past century. 

In central Pakistan, a 3-5% reduction in cloud cover with increasing hours of 

sunshine has also been responsible for increasing the temperatures. 

 Mean temperature rise has also lead to heat waves among which Karachi 

experienced a major heat wave in June 2015. Heat waves are usually a threat to 

human health rather than infrastructures. K-Electric management has strict 

policies for Health and Safety of workers and all issues related to human health are 

addressed in it. Furthermore, KE has in-house clinic which is capable of dealing 

medical emergency cases. 
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Tide Trends 

As discussed in Chapter 04, the tides along Karachi Coast are semi-diurnal. The 

daily tidal cycles are two High Waters and two Low Waters. The tide trend can be 

seen in Exhibit 7.6. The maximum tide level is recorded at 3.15 m while the lowest 

tide level is -0.38 m. It is safe to presume that the KCP-II project will not be 

impacted by sea tide levels. 

Exhibit 7.6: Tide trend of Karachi 

 

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

High Tide (m) 3.02  3.11 3.11 3.10 3.15 3.11 3.04 3.01 3.01 3.06 3.11 3.11 

Low Tide (m) 0.01 0.01 0.13 0.01 0.02 0.01 0.04 0.06 0.05 -0.22 -0.38 -0.38 

Notes 

1. Sea Area Coverage: 15-25 N, 60-70 E 

2. Period of data: Jan to Dec 2016 

3. Source: http://tides.mobilegeographics.com/calendar/year/2990.html 

7.4.2.2 Climate Change Adaptation 

The proposed project area is located in Karachi and effects of climate change are 

reported to be both temporary and minimal. Furthermore, the proposed project is 

designed according to standard engineering procedures. The proposed project has 

complete EHS guidelines and policies which are to be followed by KE employees as 

well as the visitors. The proposed project along with its existing setup is resilient to 

climate change impacts throughout its lifetime. 

7.4.3 Topography and Landscape 

No change in topography or landscape will occur during operation phase. 

Accordingly, the impacts on topography and landscape are rated as below: 

Impact Severity Duration Likelihood Impact Rating 

Impact on Topography 
and Landscape 

Slight Effect Long Term - Negligible 

7.4.4 Air Quality 

Quantitative techniques are used to assess the impacts of air emissions during the 

operation phase, for which computer simulation models are used. AERMOD 

software is used for conducting air dispersion modeling. This modeling addresses 

emissions from stationary point sources. The emissions from storage tanks, which 

are fugitive in nature, were calculated separately and were found to be insignificant. 
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Fugitive emissions from pipelines and fittings are insignificant compared to point 

source emissions. The Air Dispersion modeling is attached as Annexure-VI. 

It is to be noted that maximum air dispersion will occur when the proposed power 

plant will run on complete load. However, on mean calculations of pollutant 

emissions, they were all found to be quite below SEQS. 

Impact on air quality is rated below: 

Impact Severity Duration Likelihood Impact Rating 

Impact on Air Quality Minor 
Effect 

Short 
Term 

Certain Low 

Mitigations 

 Ensure Fuel to Air Ratios are maintained; 

 Ensure power plant maintenance; 

 Ensure Fuel quality is excellent for utilization even after fuel treatment. 

Residual Impact Severity Impact Rating 

Emissions will be under SEQS and will not 

cause much nuisance 
Slight Effect Negligible 

7.4.5 Noise 

The KPC-II project will include a number of noise sources, which will have 

potential adverse impacts on the workplace and ambient noise levels. Most of the 

sources are continuous which include the engines / generators, steam turbines 

and pumps. 

Although, the severity of residual impact on ambient noise will be moderate, the 

continuous generation of high level noise will result in Medium impact rating. 

Impact Severity Duration Likelihood Impact Rating 

Impact on Ambient Noise Moderate Effect Long Term - Medium 

Mitigations 

 KE Employees accessing the area will always wear PPE’s like ear protection muffs 

or ear plugs; 

 The units will be designed such that the sound pressure level at 1 m from the 

source is at ≤ 80 dB(A); and the plant will  be designed  such  that the  noise  level 

at  the  plant boundary  is ≤ 70 dB(A);  

 PVC lined walls will be developed for engine and generator rooms to reduce noise. 
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Residual Impact Severity Impact Rating 

Nuisance or health effects caused by high noise 

will be reduced 
Slight Effect Negligible 

7.4.6 Terrestrial Ecology 

The vegetation present at the proposed site will be completely removed during the 

construction phase. No species within or around the site that are classified as rare, 

threatened, endangered or of significant conservation value. Hence the impacts on 

flora and fauna during the operation phase will be negligible. 

Impact Severity Duration Likelihood Impact Rating 

Impact on Terrestrial 
Ecology 

Slight Effect Long Term - Low 

Mitigations 

 The development of green areas in KPC-II will provide artificial nesting habitats to 

birds such as House sparrow (Passer domesticus) and Streptopelia sp. that are 

known to build their nest on artificial habitats such communication towers, 

buildings and houses. 

Residual Impact Severity Impact Rating 

Green areas will sustain ecology and improve 

aesthetic environment 
Positive Effect +++ 

7.4.7 Soil and Groundwater 

As explained earlier, the water requirement during operation phase of the 

proposed project will be sourced from seawater and processed in the water 

treatment plant to meet the various plant requirements and hence, there will be 

no impacts due to abstraction of groundwater. 

All effluents and sanitary wastewater streams will be segregated and routed to 

the Waste Treatment Plant for treatment and/or disposal. Wastewater will not 

be discharged onto land prior to treatment. Hence, groundwater contamination 

due to infiltration of waste effluent streams will not occur. 

The activities that can have potential impacts on soil and groundwater during 

the operation phase of the project are as below: 

 Collection, handling, storage and disposal of wastewaters /aqueous effluents 

generated from the waste treatment processes, and contaminated run-offs; 
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 Collection,  handling,  storage  and  disposal  of  non-hazardous  and  

hazardous  wastes generated from the waste treatment and other activities at 

the facility; 

 Storage  and  handling  of  hazardous  substances  such  as  fuel,  lube  oil,  

chemicals etc.; and 

 Storage and handling of hazardous wastes received at the facility. 

Collection, handling, storage, transportation and disposal or accidental releases of 

wastewaters, non-hazardous and hazardous wastes can lead to contamination of 

soil and/or groundwater, if proper facilities and methods for handling are not 

established. 

However it is expected that spill management systems and provisions of 

secondary containment will be provided thus minimizing the probability of 

spills and leaks onto open land. Accordingly, the impacts on soil and 

groundwater are rated as below. 

Impact Severity Duration Likelihood Impact Rating 

Impacts on soil and groundwater 

from normal waste disposal 

Moderate 
Effect 

Long Term - Medium 

Impacts on soil and groundwater 

due to accidental releases 

Moderate 
Effect 

- Likely Medium 

7.4.8 Marine Environment 

Approximately 18,000 m3/h of effluent will be discharged into the marine 

environment through the seawater discharge channel during the operation phase 

which may affect the marine resources in the vicinity of the outfall area as well as 

the seawater and sediment quality. It is to be noted that the area is already affected 

by the fishermen and polluted water inflows from surrounding areas. It is also to be 

observed that quality of all parameters will be maintained within the stipulated 

limits of SEQS, and hence, is not expected to adversely affect the marine 

environment. 

Typically, the potential impact from the discharge of effluents is tempered by the 

following factors: the total volume of brine being released; the constituents of the 

discharge; and the amount of dilution prior to release. Further, it may be noted 

that the treated effluents will be combined with return cooling water prior to 

discharge, which will result in significant dilution of the effluents and in turn will 

reduce the concentration of various constituents. Furthermore, the combined 

effluents from the plant will be discharged to sea through existing common marine 

outfall, which will result in further dilution prior to discharging to the marine 

environment. 
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Temperature difference in water will be caused due to heat exchange in plant. To 

assess the impact Thermal Plume modeling is conducted. CORMIX is used for 

assessing thermal plume variance. The thermal plume modeling showed complete 

mixing of plume at 77.75 m downstream. The mixing zone will completely 

neutralize the temperature difference. The Thermal Plume modeling is attached as 

Annexure-VII. 

Impact Severity Duration Likelihood Impact Rating 

Impact on Outfall Marine 

Environment 

Minor 
Effect 

Long Term Likely Medium 

Mitigations 

 Retain effluent prior to final discharge for treatment unless the quality remains 

within SEQS; 

 The treated water can be reutilized for green areas. 

Residual Impact Severity Impact Rating 

Effluent quality will be under SEQS and green 

areas can be maintained on water conservation 

strategies 

Positive Effect +++ 

7.4.9 Impact on Local Economy 

The overall manpower requirement during the operation phase of the proposed 

project is estimated to be about 100, working on a shift basis which is significantly 

low when compared to the construction phase. 

Based on the above, the impacts are rated as below: 

Impact Severity Duration Likelihood Impact Rating 

Employment for local people and 

opportunities for local business 

during KPC-II operation 

Slight Effect Long Term Likely Low 

Mitigations 

 Possibility of recruitment of local workers having pertinent education skills will be 

explored; 

 Local businesses such as fabricators, maintenance service providers, food suppliers, 

transporters, etc., are likely to have business opportunities associated with the 

operation of the plant. 

Residual Impact Severity Impact Rating 

Indigenous people will benefit in form of 

employment and business activities 
Positive Effect +++ 
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7.4.10 Impact on Local Community 

The impacts to local communities during the operation phase are related to health 

and safety risk from waste management activities, transportation of hazardous 

wastes and materials, gaseous emissions from engines / generators and HRSG 

units, noise and influx of operation staff to the area. Accordingly the impact is 

rated below: 

Impact Severity Duration Likelihood Impact Rating 

Impact on Local Community Moderate Effect Long Term - Medium 

Mitigations 

 Noise, Water and Air pollution will be controlled to ensure least disturbance to local 

communities; 

 Mechanism will be developed for local community engagement for complaints and 

suggestions; 

 Local communities will be primarily engaged for any social activity by KE. 

Residual Impact Severity Impact Rating 

Local communities will be in harmony with 

KCP management 
Positive Effect +++ 

7.4.11 Waste Generation and Disposal System 

During scheduled and unscheduled maintenance work on the engines and 

auxiliary systems there can be considerable amounts of spare part and packaging 

waste. The large majority of the  rejected  engine  spare  part  waste  is  metal  and  

can  be  sold  for  recycling. Also maintenance on auxiliary systems gives rise to 

rejected spare part waste, which could consist of metal, electronic components, 

hazardous components (mainly batteries and filters) and other materials like 

rubber, plastic, glass fibre, graphite, porcelain, etc. 

It should be kept in mind that the stated values are long term average ranges, 

within which typical values might fall. The true values are dependent on site 

conditions, quality of fuel and other fluids, habits of workers, maintenance work 

done, etc. The amount of hazardous waste is largely dependent on how hazardous 

products (e.g. lube oil and solvents) are delivered. 

The estimated waste generation during operation phase is provided in Exhibit 7.7.
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Exhibit 7.7: Anticipated Waste Generation during Operation 

Waste Type 
Estimated Daily 

Generation  
Source 

Onsite Waste 

Handling and 

Treatment 

Disposal Method 

Indicative 

Composition (of 

pollutants) 

Sludge 

Sludge from oily 

water treatment 
~4.6 m3/day 

Oily water treatment 

unit 

To be collected and 

stored in tank. 

To be handed over to 

third party, which is 

licensed by relevant 

government agency to 
treat hazardous waste. 

Contains oil and 

small amounts of e.g. 

metals. The 

concentrations are 

dependent on fuel 
quality and operation 

of systems. 

Sludge from 

biological treatment 
~0.05 m3/day 

Biological water 

treatment unit 

To be collected and 

stored in tank. 

To be handed over to 

third party, which is 
licensed by relevant 

government agency to 

treat hazardous waste. 

Dry content matter 

3.8 – 8.2% 

Waste in solid form 

Non-hazardous 

 

 

40-300 kg/day 

Offices, control 
rooms, social 

facilities, sanitary 

facilities, spare part 

packaging material, 

etc. 

To be collected and 

stored at assigned 

area. 

Part of the waste might 
be reusable, the rest 

should be sent for 

recycling or 

incineration/disposal by 

qualified waste vendor. 

Domestic, paper, 
glass, landfilling 

waste, metal scrap 

(excl. spare parts), 

packaging material 

(wood, cardboard, 

plastic, polystyrene). 
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Waste Type 
Estimated Daily 

Generation  
Source 

Onsite Waste 

Handling and 

Treatment 

Disposal Method 

Indicative 

Composition (of 

pollutants) 

Hazardous 20-100 kg/day 
Engine operation 

and offices 

Should be handled, 

stored at assigned 

area and handed 
over, in accordance 

with IFCs EHS 

general guidelines 

section 1.6 Waste 

Management. 

To be handed over to 
third party which is 

licensed by relevant 

government agency to 

treat hazardous waste. 

Rags contaminated 

with hazardous 

products, 
contaminated cans 

and drums, used 

filters, lighting 

equipment, batteries, 

etc. 

Filters (charge 

air     and 

process ventilation) 

6-15 kg/day 

Charge air system 

(hazardous only if 

contaminated with 

oil) and process 

ventilation. 

To be collected and 

stored at assigned 

area. 

Sent for treatment by 

qualified waste vendor. 

Depends on filter 

type. 
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7.4.12 Impact Summary 

A summary of the impacts for the operation phase is presented in Exhibit 7.8. 

 
Exhibit 7.8: Summary of the Operation Phase Environmental Impact and Mitigations 

Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Impact on Topography 
and Landscape 

Minimum 
Slight 
Effect 

Low - - - Low 

Impact on Air Quality Adverse 
Minor 

Effect 
Low 

Ensure Fuel to Air Ratios are maintained; 

Ensure power plant maintenance. 

Ensure Fuel quality is excellent for utilization 

even after fuel treatment 

Emissions will be 

under SEQS  
Slight Effect Negligible 

Impact on Ambient Noise Adverse 
Moderate 

Effect 
Medium 

KE Employees accessing the area will always 

wear PPE’s like ear protection muffs or ear 

plugs; 

The units will be designed such that the 

sound pressure level at 1 m from the source 

is at ≤ 80 dB(A); and the plant will  be 

designed  such  that the  noise  level at  the  

plant boundary  is ≤70  dB(A);  

PVC lined walls will be developed for engine 

and generator rooms to reduce noise. 

Nuisance or health 

effects caused by high 

noise will be reduced 

Slight Effect Negligible 

Terrestrial Ecology Minimum 
Slight 

Effect 
Low 

The development of green areas in KPC-II will 

provide artificial nesting habitats to birds 

such as House sparrow (Passer domesticus) 

and Streptopelia spp. that are known to build 

their nest on artificial habitats such 

communication towers, buildings and houses 

Green areas will 

sustain ecology and 

improve aesthetic 

environment 

Positive Effect +++ 
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Environmental Aspect Nature Severity 
Impact 

Rating 
Mitigation Measures Residual Impact Severity 

Residual 

Impact Rating 

Marine Environment Adverse 
Minor 

Effect 
Medium 

Retain effluent prior to final discharge for 

treatment unless the quality remains within 

SEQS; 

The treated water can be reutilized for green 

areas 

Effluent quality will be 

under SEQS and green 

areas can be 

maintained on water 

conservation strategies 

Positive Effect +++ 

Local Economy Minimum 
Slight 

Effect 
Low 

Possibility of recruitment of local workers 

having pertinent education skills will be 

explored; 

Local businesses such as fabricators, 

maintenance service providers, food 

suppliers, transporters, etc., are likely to 

have business opportunities associated with 

the operation of the plant 

Indigenous people will 

benefit in form of 

employment and 

business activities 

Positive Effect +++ 

Local Community Adverse 
Moderate 

Effect 
Medium 

Noise, Water and Air pollution will be 

controlled to ensure least disturbance to local 

communities; 

Mechanism will be developed for local 

community engagement for complaints and 

suggestions; 

Local communities will be primarily engaged 

for any social activity by KE 

Local communities will 

be in harmony with 

KCP management 

Positive Effect +++ 
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7.4.13 IFC Performance Standards Compliance 

After complete impact analysis, the proposed project is assessed according to IFC Performance Standards to evaluate compliance 

status. The IFC compliance chart is presented in Exhibit 7.9. 

 

Exhibit 7.9: IFC Performance Standards Compliance Chart 

PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Performance Standard 1: Assessment and Management of Environmental and Social Risks and Impacts 

Policy 

Client will establish an overarching policy defining the 
environmental and social objectives and principles that guide 
the project to achieve sound environmental and social 
performance. (Paragraph 6). 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

 

Construction 

Internal HSEQ Policy & guidelines available 

 

Operations 

Internal HSE guidelines available 

 

Identification of Risks and Impacts 

Client will maintain a process for identifying the environmental 
social risks and impacts of the project. (Paragraph 7). 

Sources likely to generate impacts will be identified in the 

context of the project’s area of influence as in this performance 
standard (Paragraph 9). 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

 

Construction 

Covered in EIA process 

 

Operations 

Covered in EIA process 
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PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Management programs 

Consistent with the Client’s policy and the objectives and 
principles described therein, the client will establish 

management programs as in (Paragraph 13-16). 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Internal HSE Management system available 

 

Operations 

Same as above 

Organizational Capacity and Competency 

Client, in collaboration with appropriate and relevant third 
parties, will establish, maintain and strengthen as necessary an 
organizational structure that defines roles, responsibilities, and 
authority to implement the ESMS as defined in (Paragraph 17, 
18 and 19). 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

KE Corporate HSEQ department with manpower 
and source is functional at corporate level. 

 

Operations 

Same as above 

Emergency Preparedness and Response 

Client in collaboration with the third parties, will follow 
emergency preparedness and response system that will be 
establish by ESMS (Paragraph 20 and 21)  

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Internal Emergency Response Plan available 

 

Operations 

Health, Safety, Quality and Management manual 
available; Regular drills are conducted 

Monitoring and Review 

Client will establish procedures to measure and monitor the 
effectiveness of the management program as mentioned in 
Paragraph 22 and 23. Senior management in the client 
organization will receive periodic performance reviews of the 
effectiveness of the ESMS (Paragraph 24). 

Construction 

Compliant- no action required 
 

Operations 

Compliant- no action required 

 

Construction 

Site Safety Committee meetings are conducted 

Operations 

Audits and review is a regular feature; monthly 
Corporate Safety Committee meeting is held and 
chaired by the Chief HSEQ Officer 
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PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Stakeholder Engagement 

Stakeholder engagement is an ongoing process that may 
involve, in varying degrees, the following elements: stakeholder 

analysis and planning, disclosure and dissemination of 
information, consultation and participation, grievance 
mechanism, and ongoing reporting to Affected Communities 
(paragraph 25). 

Client will prepare a Stakeholder Engagement Framework as in 
Paragraph 28. 

Construction 

Partially Compliant- action required 

 

Operations 

Partially Compliant- action required 

 

Construction 

Stakeholder engagement framework is available; 

frequent coordination will be required 

Operations 

KE will develop stakeholder engagement 
framework 

Consultation 

Client will undertake a process of consultation in a manner that 
provides the Affected Communities with opportunities to 
express their views on project risks, impacts and mitigation 
measures, and allows the client to consider and respond to 
them (Paragraph 30). 

Client will conduct an Informed Consultation and Participation 
(ICP) process as in Paragraph 31. 

Client will engage indigenous people in a process of ICP as 
mentioned in Paragraph 32. 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Consultation were conducted during EIA process 

 

Operations 

CSR department will keep liaison with the 
stakeholders 

Grievance Mechanism for Affected Communities 

Client will establish a grievance mechanism for Affected 

Communities as in Paragraph 35.  

 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

 

Grievance mechanism procedure is available as 
per NEPRA rules and is being followed at KE’s 
Integrated Business Centres (IBCs) established in 
various towns and areas of Karachi serving 
customers as well as communities 
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PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Performance Standard 2: Labor and Working Conditions 

Human Resources Policies and Procedures 

Client will adopt and implement human resources policies and 
procedures as mentioned in Paragraph 8 

Client documents and communicates to all employees and 
workers directly contracted by the client their working 
conditions and terms of employment, including their 
entitlement to wages and any benefits (Paragraph 9). 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Internal HR policies are available 

 

Operations 

Same as above 

Working Conditions and Terms of Employment 

Where the Client is a party to a collective bargaining agreement 
with a workers’ organization, such agreement will be respected. 
Where such agreements do not exist, or do not address working 
conditions and terms of employment (such as wages and 
benefits, hours of work, overtime arrangements and overtime 
compensation, and leave for illness, maternity, vacation or 
holiday) the client provides reasonable working conditions and 

terms of employment that, at a minimum, comply with national 
law,  (Paragraph 8). 

Construction 

Compliant- no action required 

 
Operations 

Compliant- no action required 

 

Construction 

Employees are working in harmony with KCP 
management 

 

Operations 

Same as above 

 

Non-Discrimination and Equal Opportunity 

Client will follow non-discrimination and equal opportunity 
practices in line with Paragraph 11 of this Performance 

Standard. 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

 

Construction 

Internal HR policies are available as equal 
opportunity employer 

 

Operations 

Same as above 
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PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Grievance Mechanism 

Client will provide a grievance mechanism for workers (and their 
organizations, where they exist) to raise reasonable workplace 

concerns in alignment with Paragraph 20 of this Performance 
Standard. 

Construction 

Compliant- no action required  

Operations 

Compliant- no action required 

Employee engagement and grievance handling 
department is functioning within KE’s HR 

Child Labor 

Client will not employ children in a manner that is economically 
exploitative, or is likely to be hazardous or to interfere with the 
child’s education, or to be harmful to the child’s health or 
physical, mental, spiritual, moral, or social development as 
described in Paragraph 21 of this Performance Standard. 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

It is mandatory that only persons with NIC will be 
able to access the site 

Operations 

It is mandatory that only persons with NIC will be 
able to access the site. 

Forced Labor 

Client will not employ forced labor, which consists of any work 
or service not voluntarily performed that is exacted from an 
individual under threat of force or penalty as described in 
Paragraph 22 of this Performance Standard. 

 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

 

Construction 

Employment is done on voluntary basis 

 

Operations 

Employment is done on voluntary basis 

 

Occupational Health and Safety 

Client will provide the workers with a safe and healthy work 
environment, taking into account inherent risks in its particular 
sector and specific classes of hazards in the Client’s work areas 
in alignment with Paragraph 23 of this Performance Standard. 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Internal HSEQ management system & 
procedures are available 

 

Operations 

Same as above 
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PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Performance Standard 3: Resource Efficiency and Pollution Prevention 

Resource Efficiency 

Client will implement technically and financially feasible and 
cost effective measures for improving efficiency in its 
consumption of energy, water, as well as other resources and 
material inputs, with a focus on areas that are considered core 
business activities (Paragraph 6). 

Construction 

Partially Compliant- action required 

Operations 

Partially Compliant- action required 

 

Resource conservation actions are being taken 

gradually and are now on-going stage; 
Documentation and benchmarking of resource 
consumption is being done at power plants. 

Greenhouse gases 

Client will consider alternatives and implement technically and 
financially feasible and cost effective options to reduce project 
related GHG emissions during the design and operation of the 
project (Paragraph 7). 

Client will quantify the GHG emissions annually as mentioned 
in Paragraph 8 of this Performance Standard. 

Construction 

Compliant- no action required 

Operations 

Compliant- no action required 

The plant is designed on Natural Gas and 
partially on HFO, thereby less GHG emissions are 
expected; KE has established GHG emission 
mapping for its power generation units for the 
past two (02) years 

Water Consumption 

Client will adopt measures that avoid or reduce water usage so 
that the project’s water consumption does not have significant 
adverse impacts on others Paragraph 9 of this Performance 
Standard 

 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Measures highlighted in EIA document 

 

Operations 

Measures highlighted in EIA document 
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PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Pollution Prevention 

Client will avoid the release of pollutants or, when avoidance is 
not feasible, minimize and/ or control the intensity or mass flow 

of their release (Paragraph 10). 

Client to address the potential adverse project impacts on 
existing ambient conditions will consider relevant factors as 
mentioned in Paragraph 11 of this Standard Performance. 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

 

Construction 

Major sources of pollution will be controlled 
under KE HSEQ guidelines 
 

Operations 

Regular Monitoring will be implemented through 
Portable Gas Analyzers 

Wastes 

Client will avoid the generation of hazardous and non-
hazardous waste materials as mentioned Paragraph 12 of this 
Performance Standard.  

Construction 

Compliant- no action required 

 
 

Operations 

Compliant- no action required 

 

Construction 

Internal Waste Management Procedures will be 
followed 

 

Operations 

Internal Waste Management Procedures will be 
followed 

Hazardous Materials Management 

Client will avoid or, when avoidance is not possible, minimize 
and control the release of hazardous material as mentioned in 
Paragraph 13 of this Performance Standard. 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

 

 

 

 

Hazardous Material Management Plans are 
developed and implemented 
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PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Performance Standard 4: Community Health, Safety, and Security 

Community Health and Safety 

Client will evaluate risks and impacts to the risks and impacts 
to the health and safety of the Affected Communities during the 
project life-cycle and will establish preventive and control 
measures as in (Paragraph 5) of this Performance Standard. 

 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Covered in EIA process 

 

Operations 

Covered in EIA process 

Infrastructure and Equipment Design and Safety 

Client will design, construct, operate, and decommission the 
structural elements or components of the project in accordance 
with Good International Industry Practice (GIIP) (Paragraph 6) 

of this Performance Standard. 

 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

 

Construction 

EPC contractors have designed all components 
under best available engineering standards 
internationally 

Operations 

Equipment suppliers will provide complete 
procedures for operations 

Hazardous Materials Management and Safety 

Client will avoid or minimize the potential for community 
exposure to hazardous materials and substances that may be 
released by the project (Paragraph 7) of this Performance 
Standard. 

 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

 

Hazardous Material Management Plans are 
developed and implemented 
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PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Ecosystem Services 

The project’s direct impact on priority ecosystem services may 
result in adverse health and safety risks and impacts to Affected 

Communities Client will implement mitigation measures as in 
(Paragraph 8) of this Standard Performance. 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

 

Construction 

Measures will be taken to avoid releases in 
marine environment 

 

Operations 

Treatment will be done for the effluent as well as 
mixing zone is available where the effects will be 
minimized 

Community Exposure to Disease 

Client will avoid or minimize the potential for community 
exposure water-borne, water based, water related and vector-
borne diseases and communicable diseases that could result 
from the project activities, taking into consideration 
differentiated exposure to and higher sensitivity of vulnerable 
groups (Paragraph 9 and 10).   

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Possible contamination sources will be secured in 
appropriate storage containers. 

 

Operations 

Complete waste management procedures will be 
developed 

Emergency Preparedness and Response 

In addition to the emergency preparedness and response 
requirements describes in Performance Standard 1, Client will 
also assist and collaborate with the Affected Communities, local 
government agencies, and other relevant parties, in their 

preparations to respond effectively to emergency situations, 
especially when their participation and collaboration are 
necessary to respond to such emergency situations (Paragraph 
11) of this  Performance Standard. 

Construction 

Compliant- no action required 

 
Operations 

Compliant- no action required 

 

Construction 

Internal Emergency Response Plan available 

 

Operations 

Health, Safety, Quality and Management manual 
available; Regular drills are conducted 



Environmental & Social Impact Assessment of 250 MW Dual Fuel Power Plant KPC-II             Karachi Sindh 

 
 

GEMSEIA1090716KE  Environmental Impacts and Mitigations 7-39 

PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Security Personnel 

When Client retains direct or contracted workers to provide 
security to safeguard its personnel and property, it will assess 

risks posed by its security arrangements to those within and 
outside the project site (Paragraph 12). 

Client will assess and document risks arising from the project’s 
use of government security personnel deployed to provide 
security services (Paragraph 13 and 14). 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Internal Security systems and procedures 
available 

 

Operations 

Same as above 

Performance Standard 5: Land Acquisition and Involuntary Resettlement 

Performance Standard 5 recognizes that project related land 
acquisition and restrictions on land use can have adverse 
impacts on communities and persons that use this land. 
Involuntary resettlement refers both to physical displacement 
(relocation or loss of shelter) and to economic displacement (loss 
of assets or access to assets that lead to loss of income sources 
or other means of livelihood) as a result of project related   land 

acquisition and/ or restrictions on land use (Paragraph 1). 

The proposed project will develop on existing land of KPC. No land acquisition or 
resettlement will be done. 

 

 

 

Performance Standard 6: Biodiversity Conservation and Sustainable Natural Resource Management 

Modified Habitat 

Client will minimize impacts on such biodiversity and 
implement mitigation measures as appropriate (Paragraph 12). 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Measures highlighted in EIA document 

 

Operations 

Same as above 
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PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Natural Habitat 

In areas of natural habitat, Client will not significantly convert 
or degrade such habitat, unless the conditions listed in 

Paragraph 14 of this Performance Standard are met. 

 

Construction 

Compliant- no action required 

Operations 

Compliant- no action required 

Construction 

Natural habitat is not being disturbed by the 
proposed project 

Operations 

Same as above 

Performance Standard 7: Indigenous Peoples 

Avoidance of Adverse Impacts 

Client will identify through an environmental and social risks 
and impacts assessment process, all communities of Indigenous 
Peoples within the project area of influence who may be affected 
by the project , as well as the nature and degree of the expected 
direct and indirect economic, social cultural (including cultural 
heritage), and environmental impacts on them (Paragraph 8). 

Client will minimize restore, and/ or compensate for adverse 
impacts in a culturally appropriate manner commensurate with 
the nature and scale of such impacts and vulnerability of the 

Affected Communities of Indigenous People (Paragraph 9) 

Construction 

Compliant- no action required 

 

Operations 

Compliant- no action required 

Construction 

Measures highlighted in EIA document 

 

Operations 

Same as above 

Participation and Consent 

Client will undertake an engagement process with the Affected 

Communities of Indigenous Peoples as mentioned in Paragraph 

10, 11 and 12   

Construction 

Compliant- no action required  

 

Operations 

Compliant- no action required 

 

Dedicated CSR department is functioning and 
keeps engaging communities at various levels 
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PS requirement Compliance of operations 

How the requirement is met? 

Or what are the outstanding issues and which 
actions need to be taken to address them? 

Performance Standard 8: Cultural Heritage 

Performance Standard 8 recognizes the Importance of cultural 
heritage for current and future generations. Consistent with the 

Convention Concerning the Protection Standard aims to ensure 
that Client protect cultural heritage in the course of their 
project activities. (Paragraph 1). 

KCP does not have any significant features that may hold cultural heritage importance.  
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8.1 OVERVIEW 

This chapter describes the specific mitigation actions for the possible 

environmental impacts that are identified, the monitoring program, and the 

resource allocation during the construction and operation of the KPC-II project. 

Efforts have been made to provide mitigation measures commensurate with 

assessed level of risk, e.g., ‘low’, ‘medium’ and ‘high’.  

The references made to potential mitigation measures in the preceding chapters of 

this report have also been summarized in the following sections along with the 

monitoring plans and the management systems proposed for implementing such 

mitigation measures. 

The ultimate responsibility for environmental management during all phases of 

the project rests with KE. However, the EPC contractor for the project will also 

bear the responsibility for developing and implementing the EMP during the 

construction phase of the proposed project. The responsibility for implementing 

the EMP during the operation phase will be entirely with KE. Periodic 

environmental monitoring and audits will be conducted by KE and EPC 

contractors during the construction phase to ensure effective implementation of 

the management plan. Appropriate corrective actions will be implemented with 

due correspondence and consensus with SEPA over any deviations. 

8.2 CONSTRUCTION PHASE ENVIRONMENTAL MANAGEMENT 

8.2.1 Organization and responsibilities 

The EPC contractor will be required to establish an organizational structure for 

environmental management, including health and safety issues, to ensure effective 

implementation of mitigation measures, and to review the environmental 

management process.  

As project developer KE will ensure, through its onsite project manager that the 

construction contractor develops and implements EMS for the project construction 

phase. EMS will comply with the control measures and environmental management 

requirements  outlined  in  this  EMP  and  any  additional  requirements  specified  

by  SEPA, construction permits, etc.  
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The Health, Safety and Environment (HSE) manager of the EPC contractor 

reporting to the project manager will be responsible for day-to-day HSE 

management on site. The HSE Manager will maintain constant interactions with 

line managers and other staff throughout the construction period. The EPC 

contractor will assist in periodic audits of the EMS including monitoring programs 

to ensure effective implementation of the control and mitigation measures and 

implementation of corrective actions for any deviations. 

8.2.2 Site Security and Safety 

The project site will be fenced on all sides and access to the site will be through 

gates that will be manned during 7 days a week including holidays. The security 

personnel will carry out regular foot patrols and walkthrough inspections; 

however, every person at site, including visitors, will be required to report any 

unsafe conditions. The HSE Manager or persons designated by him will 

conduct periodic walkthrough inspections and will identify any emergency 

situations, spills, housekeeping and other environmental and safety related issues. 

As the site is located within KPC, the access to site will be restricted to employees, 

authorized sub-contractors and visitors. All workers at the KPC-II plant will be 

provided with an identity badge/card, as a mark of authorization to work on the 

site. The visitors’ access to the site will be controlled through gate passes. The 

main entrances to the site will have a notice indicating the work being carried 

out, the names of companies present and the people responsible for the site. The 

HSE Manager will coordinate with the line managers to ensure that safe work 

practices are followed with regard to working at height, confined space entry, use 

of adequate PPE, work permit procedures, etc. 

8.2.3 Site Preparation 

As discussed in the previous chapters, the project site and laydown area contain 

small trees and shrubs within and around the area. Leveling and grading of 

the site prior to the civil construction will involve removal of such vegetation. 

Care will be taken not to disturb any vegetation existing outside the proposed 

project site during the mobilization and demobilization of construction equipment. 

Surface contaminated soil should be removed and stored as a hazardous waste. 

Any subsurface contamination that is suspected or discovered during the 

construction activities is to be further assessed and remediated if required. 

Grading and soil compaction will be involved as a part of site preparation. If any 

dust emissions are expected particularly during the dry weather conditions, water 

spraying is to be carried out for dust suppression. During the construction, the 

excavated soil will be stored at appropriate locations within the project site. The soil 

will be used for backfilling, wherever possible. The excess soil will be disposed of at 

municipal landfill sites. All the construction equipment and machinery used will be 
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of standard design and in good operating condition so as to achieve good fuel 

efficiency and thereby reduce air emissions. 

8.2.4 Air Quality 

Planning 

 Standard construction equipment, standby generators and vehicles will be 

used to ensure that the release of air pollutants is minimized. The EPC 

contractor will be encouraged to source power required during construction 

phase from the local power grid; 

 Adequately sized construction yard and laydown areas will be provided for 

storage of construction materials, equipment, etc.; 

 Onsite fuel storage tanks to be designed in such a way to meet applicable 

regulations and as per respective MSDS. Fuel storage tanks to be provided 

with submerged loading facilities as feasible to minimize fugitive emissions; 

and 

 Dedicated areas and facilities to be planned and allocated for steel 

fabrication, surface coating, etc. 

Controls at proposed Project site 

 Periodic maintenance such as engine tuning, lubrication, filter cleaning / 

replacement, oil changes, replacement of required spares etc., of equipment 

such as standby generators, air compressors and other construction 

equipment to be conducted so as to reduce emissions and maintain 

efficiencies; 

 Water to be sprayed on dust prone graded roads and vacant sites. Treated 

water used for dust suppression will be sourced from the existing supply as 

feasible; 

 On-site vehicle speeds to be controlled to reduce dust generation; 

 Welding gas cylinders to be stored in a secluded and protected area; 

 Fabrication activities such as welding, gas cutting, grit blasting and 

surface coating / painting to be done in a designated area / coating booths; 

and 

 Construction workers to be properly trained to follow control measures. 
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Monitoring 

 Periodic audits to be conducted to assess implementation of the control 

measures and results of audits to be reviewed and corrective actions to be 

taken; 

 Periodic monitoring of emissions for critical pollutants such as CO, NOX, 

SO2, UHC and PM10 to be conducted at emission sources as appropriate at 

various locations around the construction site (considering the location of 

various activities, wind direction and location of receptors). The monitoring 

reports to be submitted quarterly to SEPA, providing compliance status with 

applicable regulations. 

8.2.5 Noise 

Planning 

 Major construction equipment used at site to be planned in such a way 

as to maintain source noise levels as per SEQS. 

Controls at Project Site 

 Construction equipment to be oriented away from sensitive receptors as 

feasible; 

 Noise attenuation such as shrouding, insulation and vibration dampers 

to be used as appropriate for high noise generating equipment; 

 Workers exposed to noise levels above permissible limits are to be 

provided with adequate ear protection devices; 

 High noise activities to be scheduled in such a way so as to minimize 

such activities during night times; 

 Periodic maintenance such as engine tuning, lubrication, filter cleaning / 

replacement, oil changes, replacement of required spares etc., of noise 

generating equipment such as standby generators, air compressors and 

other construction equipment to be conducted so as to optimize the 

equipment noise levels and reduce emissions; 

 Simultaneous operation of multiple high noise sources to be minimized to 

reduce cumulative noise level impacts; 

 Equipment and vehicles that may be in use only intermittently to be shut 

down during idling periods or throttled down to a minimum; and 

 Signboards indicating high noise areas to be displayed, as appropriate, and 

access to such areas to be controlled. 
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Monitoring 

 Periodic audits to be conducted to assess implementation of the control 

measures and results of audits to be reviewed and corrective actions to be 

taken; and 

 Periodic monitoring of workplace and ambient noise levels to be 

conducted to assess compliance with applicable standards. The noise 

monitoring results to be submitted to SEPA to establish compliance with 

applicable regulations. 

8.2.6 Wastewater 

Planning 

 EPC contractor to establish facilities to segregate wastewater streams 

according to characteristics and route it to adequately sized wastewater 

treatment facilities; 

 Collection systems, holding tanks and onsite waste treatment plant are to 

be provided (especially when number of people exceed 100) for proper 

collection and treatment of domestic wastewater; 

 Adequately designed holding pond to be provided for storage of spent 

hydrotest water; 

 Facilities to be provided at site to segregate the storm water run-offs from 

contaminated areas; and 

 Appropriate spill control measures and handling procedures to be 

provided at laydown areas and storage areas. 

Controls at Project Site 

 Construction equipment and vehicle washing to be carried out at 

designated areas provided with wash water collection systems. 

Alternatively, equipment and vehicle washing may be carried out at off-site 

locations (such as central workshops of contracting companies), where 

adequate facilities are available. The wash water collection system will 

typically include settling tanks for separation of suspended solids and oil & 

grease. The floating oil & grease is to be removed using skimmers or 

soaking pads and collected in drums. The water after settling is to be routed 

to waste treatment plant; 

 Sewage generated on-site to be collected through underground pipes into 

holding tanks, from where the sewage will be routed to onsite waste 

treatment plant or transported to SEPA approved contractor for disposal; 
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 The hydrotest water needs to be collected in the lined pond and the water to 

be tested for any contaminants. If the collected hydrotest water is found 

not to be contaminated, and further if the water quality conforms to land 

discharge standards, then the water can be discharged on to land in small 

quantities. The discharge will be done in a way as to avoid drainage from 

large areas; 

 Accidental spillages of hazardous substances to be immediately 

remediated to prevent contaminated runoffs and potential contamination of 

soil and groundwater; and 

 Waste consignment notes to be prepared and documented for transportation 

of wastewater (sanitary and other wastewater), if any, to offsite treatment 

facilities. 

Monitoring 

 The quantities of wastewater generated and transported for disposal/ 

treatment to be recorded and monitored; 

 If wastewater is treated at site, the treated water is to be periodically 

analyzed for relevant parameters in order to assess compliance with the 

SEQS; and 

 Periodic audits to be conducted to assess implementation of the control 

measures and results of audits to be reviewed and corrective actions to be 

taken for any deviations. 

8.2.7 Non-hazardous Solid Wastes 

Planning 

 Waste management plan to be prepared to address proper collection, 

segregated storage and recycle/disposal of wastes at approved wastes 

disposal sites; 

 Suitable storage area (adequately designed to protect from rains and to 

prevent any run offs) and collection skips to be provided for solid wastes 

for segregated collection of wastes. The sizing of such areas and skips to 

be in accordance with the expected waste quantities and the frequency of 

disposal. The waste containers holding the waste material to be suitably 

labeled for easy identification of material; and 

Controls at Project site 

 Excavated soil to be stockpiled at an appropriate location at site. Adequate 

enclosures and curbs to be provided to avoid blowing away by wind and 

run off with storm water. The soil to be reused for backfilling and grading as 

feasible. Any excess soil to be disposed of in approved dumpsites; 
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 Wastes from construction activities such as concrete waste, metal scraps, 

domestic refuse, etc., to be collected, segregated and disposed through 

approved landfill sites; 

 Metal scrap, wood scrap, empty containers of non-hazardous materials, 

packing materials, etc., to be collected, segregated and recycled to scrap 

dealers as feasible and the non- recyclable waste to be disposed through 

approved dumpsites; 

 Non-hazardous wastes should not be mixed with hazardous wastes at 

any time. Non- hazardous wastes suspected to be contaminated with 

hazardous wastes are to be treated as hazardous wastes; and 

 Waste consignment notes to be prepared and documented for transporting 

wastes from the site identifying the type of waste, quantity, disposal site, 

etc. The delivery receipts obtained from municipal dumpsites are to be 

documented. 

Monitoring 

 The quantities of various categories of wastes generated, stored and 

transported for offsite disposal to be recorded and monitored; and 

 Periodic audits to be conducted to assess implementation of the control 

measures and results of audits to be reviewed and corrective actions to be 

taken for deviations. 

8.2.8 Hazardous Solid Wastes 

Planning 

 Waste management plan to address proper collection, segregated storage 

/recycle of hazardous solid wastes; and 

 Suitable storage area (adequately designed to protect from rains and to 

prevent any run offs) with impervious flooring, roof and spill collection 

facilities as appropriate, collection skips  to  be  provided  for collection 

and segregated storage and collection methods to be established for 

hazardous solid wastes. The sizing of such areas and skips to be in 

accordance with the expected waste quantities and the frequency of 

recycling / disposal. The waste containers holding the waste material to be 

properly labeled indicating the material, hazardous nature, etc. 

Controls at Project Site 

 Contaminated soil generated due to accidental spills to be stored in a 

sheltered area with impervious flooring to minimize blowing away by wind, 

run off with storm water and infiltration; 
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 All other solid hazardous wastes such as waste chemicals, empty containers 

of hazardous materials, waste batteries, etc., to be properly collected, 

segregated and stored in enclosed and secluded area; 

 Hazardous wastes should not be mixed with non-hazardous wastes at 

any time. Non- hazardous wastes suspected to be contaminated with 

hazardous wastes are to be treated as hazardous wastes; 

 Potential opportunities for recycle / reuse to be considered for all wastes 

as feasible. 

 Potential  for  returning  to  the  suppliers  to  be  explored  for  wastes  

such  as  unused chemicals, empty containers of hazardous materials, etc.; 

 Non-recyclable hazardous wastes are to be stored on site and subsequently 

to be transferred to SEPA approved contractors; 

 Suitable PPE to be used by workers handling hazardous wastes; and 

 Waste consignment notes to be prepared and documented for transporting 

wastes from the site identifying the type of waste, hazardous nature, 

quantity, disposal/recycle location, etc. 

Monitoring 

 Quantities of hazardous wastes generated, stored and transported for 

recycle/offsite storage to be recorded and monitored; and 

 Periodic audits to be conducted to assess implementation of the control 

measures and results of audits to be reviewed and corrective actions to be 

taken for deviations 

8.2.9 Traffic Management Plan (TMP) 

Overview 

The main aim of TMP is to provide a framework for movement of equipment, 

workers and local community to/from the project site. As discussed earlier, the 

movement of men and materials through the access roads in the area will 

interface with the local road users. The TMP is prepared to address the impacts 

of the above interface. The following aspects are to be considered for TMP: 

 Finalize route for equipment, materials and workers transportation; 

 Identification of main routes for community movement or road users; 

 Identify locations for intervention to mitigate interface; and 

 Finalize and implement mitigation measures. 
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Objectives of TMP 

The objectives of the TMP include the following: 

 Facilitate safe travel to/from the project site for residents and workers; 

 Maximize efficiency of existing road; 

 Accommodate movement of livestock; 

 Disseminate details of TMP to KE employee colony, neighboring areas like 

PAF KIET, PAF Base Korangi and Ibrahim Hyderi Goth, drivers and workers; 

 Maximize safety; and 

 Minimize impact on local community. 

There will be different levels of traffic flow during different stages of project. The 

proposed framework for the TMP is based on an initial traffic volume count, 

community meetings, appraisal of construction schedule and potential traffic 

management measures as presented in Exhibit 8.1. 

Exhibit 8.1: Traffic Management Plan Components 

S. N Component Consideration Scheduling of TMP 

1 Site Access and 

Access Way 

 Parking sites assignment for 

machinery and vehicles; 

 Parking area on site; 

 Pick-ups and drop-offs for workers; 

and 

 Parking regulations. 

 Prior to initiating early 

works; 

 During construction 
works for heavy 

machinery and trucks; 
and 

 During operation. 

2 Traffic Flow  Construction traffic flow route; 

 Local traffic flow route; 

 Alternate routes or access ways; 

 Disclosure of access way(s) as per 
construction schedule; 

 Fencing or barricades as per safety 

standards around trenches, road 

intersections etc.; 

 Emergency access routes as per 

emergency response plan; and 

 Traffic police Karachi to be informed. 

 Prior to initiating early 

works; and 

 For alternate route for 

early works activities. 

3 Safety  Accident prevention; 

 Signing of access way, speed limits, 

directions etc.; 

 Public information safety campaign; 

 Prior to initiating early 

works. 



Environmental & Social Impact Assessment of 250 MW Dual Fuel Power Plant KPC-II Karachi Sindh 

 
 

GEMSEIA1090716KE Environmental Management and Monitoring Plan 8-10 

 Service patrols during construction; 

and 

 Traffic incident quick clearance 

initiatives. 

 

The preparation of the detailed TMP will be carried out considering the site 

specific requirements in consultation with Traffic Police Karachi. The local 

community may be involved to formulate the TMP with due considerations of the 

local traffic concerns and safety of livestock. 

Planning 

 A TMP is to be prepared including emergency response for traffic accidents 

addressing the transportation of men and materials to and from the site; 

 Adequate parking areas are to be provided for parking of passenger and 

goods and heavy vehicles. Preferably, separate parking areas are to be 

provided for employees and visitors; 

 Suitable signboards indicating speed limits, security offices, waiting 

areas, unloading areas, etc., are to be provided; 

 Within the site, signboards are to be provided indicating directions to 

various locations and speed limits; and 

 The access roads to the site and site internal roads are to be adequately 

maintained in order to facilitate safe movement of vehicles. 

Controls at Project Site 

 The employees including the drivers are to be trained on the road safety 

protocols to be followed for the project; 

 The movements of heavy vehicles and equipment are to be planned in 

such a way as to avoid peak hours on main roads, in order to minimize 

traffic congestion; 

 Training on defensive driving are to be provided for drivers. The drivers 

are also to be trained on emergency response measures and requirements; 

 Approved transporters are to be used for transportation of hazardous 

materials and heavy equipment / goods; and 

 The vehicles are to be properly serviced and maintained in order to 

ensure safe travel. Further, first aid kits are to be provided in all the 

vehicles. 

Monitoring 

 Vehicle logs are to be maintained, monitoring the movement and distance 

traveled by the vehicles. 
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Provisions at Construction Camp 

The construction camps at site will be provided with the following: 

 Appropriate rooms for the construction staff; 

 Sufficient supply of potable water; 

 Adequate washing and bathing places with adequate sanitation facility; 

 Prayer rooms; 

 Recreation facilities; 

 Power supply; 

 Collection and disposal of wastes; 

 First-aid unit including an adequate supply of sterilized dressing materials 

and medicine; and 

 Supermarket facilities providing foodstuff and other related products. 

8.3 ENVIRONMENTAL MANAGEMENT AND MONITORING 

PROGRAMME – CONSTRUCTION PHASE 

The Environmental Management System (EMS) of EPC contractors and the sub-

contractors are to include systems for scheduling, organizing and conducting 

periodic audits of the EMS implementation during the construction phase. The 

audits are to be scheduled in such a way as to cover all significant activities of the 

construction in order to assess the implementation of control measures proposed in 

this EMP, including environmental monitoring programs and in turn to assess 

compliance with applicable environmental regulations. Various environmental 

monitoring proposed during the construction phase are presented in Exhibit 8.3. 

The monitoring data are to be compiled and documented. The reports of such 

audits/monitoring will be submitted to SEPA as required. Corrective actions are to 

be implemented for any deviations from compliance requirements. 

The findings and recommendations of periodic audits and related monitoring along 

with recommendations for corrective actions and improvements are to be periodically 

reviewed by KE and EPC Contractors. Adequate resources are to be provided by KE 

and EPC Contractors and sub-contractors for implementation of such 

recommendations and corrective actions for improving the effectiveness of the EMS. 

The proposed monitoring and auditing plan for construction phase is presented in 

Exhibit 8.2. 
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Exhibit 8.2: Environmental Monitoring during Construction Phase 

S. N 
Environmental 

Aspect 
Scope of Monitoring Method 

Frequency of 

Monitoring / 

Auditing 

Responsibility 

1 Air Quality Parameters as per SEQS or SEPA 
requirement 

Ambient Air Analyzer Monthly Onsite project 

manager/ Contractor 

Emissions of CO, NOX, and SO2 from 

sources such as standby generators 

Portable exhaust / 

stack gas analyzer 

Monthly Onsite project 

manager/ Contractor 

2 Noise Levels Noise levels at various locations in and 

around the project site 

Using sound pressure 

level meter 

Monthly Onsite project 

manager/ Contractor 

3 Water   Water borne diseases                              

Water scarcity 

 

Check water drainage 

system 

Inspect operation of 

Water Treatment Plant 

Ensure Spills 

prevention plan is 

available 

Monthly Onsite Project 

Manager 

4 Hazardous & Non-

hazardous Solid 

Waste  

 

Health hazards 

Property loss 

Unaesthetic conditions 

Solid waste 

management plan 

Designated area for 

solid waste storage 

Monthly Onsite project 

manager / contractor 
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S. N 
Environmental 

Aspect 
Scope of Monitoring Method 

Frequency of 

Monitoring / 

Auditing 

Responsibility 

 

 

 

Safe disposal and 

segregation 

Hazardous waste will 

not be mixed with non-

hazardous 

Transfer of hazardous 

solid waste will be done 

by SEPA approved 

contractors 

Record of solid waste 

generated 

5 Terrestrial Ecology Vacant areas are developed as green 

areas 

On-site inspection Quarterly Onsite project 

Manager 
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8.4 OPERATION PHASE ENVIRONMENTAL MANAGEMENT 

8.4.1 Organization and Responsibility 

At a later stage of project development, KE will develop an appropriate organizational 

structure for HSE management integrating the existing HSE procedures. The project 

manager will be responsible for the implementation and effective management of the 

EMS. The HSE manager will be responsible for the routine plant HSE management 

and for coordination of HSE functions within the line functions. All line managers 

will be required to implement and ensure compliance with HSE requirements within 

their functional areas. The HSE manager, with assistance from an external 

consultant if required, will be responsible for developing facility wide plans for 

monitoring and improving HSE performance. 

8.4.2 Site Handover from EPC Contractor 

After completion of construction activities and as the plant is ready for start-up and 

commissioning, the relevant permits, documents and records will be transferred to 

KE HSE team by the EPC contractor. It will be the responsibility of KE HSE 

department to take over the HSE requirements and incorporate the same into the 

company’s management system for the operational phase. 

8.4.3 Air Quality 

Design 

 NOx reduction measures such as dry low NOx burners, steam injection or 

water injection to be provided for combustion units such as power engines 

and HRSG units for reduction of NOx emissions; 

 Adequate stack heights will be provided according to good engineering 

practices for stationary point sources will be followed to ensure effective 

dispersion of the pollutants; 

 Adequate sampling ports, platforms and facilities required for flue gas 

sampling will be provided at all the stacks; 

 Critical pollutants such as NOx, CO, SO2, PM and VOC at the stacks will be 

done through Portable Gas Analyzers; 

 A suitable leak and gas detection system to be provided to enable 

immediate response to accidental releases of flammable and toxic gases / 

vapours. Detection of gases in excess of  acceptable levels by the gas 

detectors can be followed by fault repair/ maintenance programmes; and 

 The design of the bulk storage tanks for liquid materials and fuel to 

consider the requirements for controls such as submerged loading 

facilities, conservation vents etc., in order to reduce fugitive emissions. 
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O & M Control 

 Periodic maintenance of combustion units is to be carried out in order to 

ensure efficient operation and to reduce emission levels; 

 The operating parameters critical to ensuring efficient combustion such as 

air to fuel ratio, temperature, etc., of power engines and HRSG units are to 

be constantly monitored in order to ensure efficient operation and to reduce 

emission levels of pollutants; and 

 Periodic inspection, integrity checks and maintenance of major piping, 

equipment, fittings such as valves, flanges, etc., storage tanks (seals, tank 

shell and roof) and vapour recovery systems are to be scheduled and 

conducted to ensure reliability and to minimize leaks and fugitive emissions. 

Monitoring 

 Periodic monitoring of stack emissions using portable gas analyzers to be 

conducted at all major stacks. Such monitoring data will be reported to 

SEPA as required; and 

 Periodic audits to be conducted to assess implementation of the control 

measures and results of audits to be reviewed and corrective actions to be 

taken for any deviations. 

8.4.4 Noise 

Design 

 The source noise levels of all noise generating plant equipment to be within 

SEQS; and 

 As appropriate, noise barriers / attenuation to be employed to ensure that 

the maximum noise level at 1 m distance from a single source will not 

exceed 80 dB(A). 

O & M Control 

 Periodic inspection of noise generating equipment to be carried out to 

assess equipment conditions and operating practices and corrective 

measures to be implemented for any deviations from recommended 

conditions or operating practices; 

 Stabilized and smooth operation of noise generating equipment to be 

ensured; 

 Periodic maintenance such as tuning, lubrication, oil changes, alignment 

and balancing of rotating parts, replacement of spares, etc., to be carried 

out for noise generating plant equipment in order to minimize noise levels;  
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 Areas with noise levels above 80 dB (A) to be designated and sign boards to 

be displayed indicating high noise areas. Entry to such areas to be 

restricted; and 

 Personnel working in high noise areas to be provided with adequate PPE 

to minimize noise exposure. 

Monitoring 

 Periodic monitoring of work place and ambient noise levels will be conducted 

to assess compliance with applicable standards. Such monitoring will be 

required as there can be variations in the noise levels of equipment due to 

wear and tear, changes in alignments, damage of rotating components, 

change in operating practices, etc. The results of monitoring will be compared 

with SEQS and reported to the SEPA as required; 

 Noise exposure survey to be conducted to assess personnel exposure levels. 

Such survey to be periodically repeated as there can be changes in work 

locations, work patterns, noise levels of equipment, etc.; and 

 Periodic audits to be conducted to assess implementation of the control 

measures and results of audits to be reviewed and corrective actions to be 

taken for any deviations. 

8.4.5 Wastewater Treatment and Discharge 

Design 

 The wastewater treatment plant will treat the process and domestic waste 

water streams to ensure compliance with SEQS prior to discharge; 

 Appropriate facilities to be provided for collection, storage and routing the 

wastewater streams to treatment plant and facilities are to be provided; and 

 Appropriate sludge handling and disposal facilities are to be provided for 

waste treatment sludge. 

O&M control 

 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; 

 Sanitary wastewater from all sections of the facility to be collected and 

routed to sanitary treatment system; and 

 All run off from the process area and storage tanks area to be routed for 

treatment prior to disposal. 
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Monitoring 

 Treated water from the WTP is to be periodically analyzed for relevant 

parameters in order to assess compliance with SEQS. Analysis reports will 

be submitted to SEPA as required; and 

 Periodic audits to be conducted to assess implementation of the control 

measures and results of audits to be reviewed and corrective actions to be 

taken for any deviations. 

8.4.6 Non-hazardous Solid Wastes 

Design 

 Waste management plan to be prepared to address proper collection, 

segregated storage and recycle / disposal of wastes at approved waste 

disposal sites; 

 Suitable storage area (adequately designed to protect from rains and to 

prevent any run offs) and collection areas to be provided for solid wastes 

for segregated collection of wastes. The sizing of such areas to be in 

accordance with the expected waste quantities and the frequency of 

disposal. The waste containers holding the waste material to be suitably 

labeled for easy identification of material; and 

O & M control 

 All wastes to be collected, segregated and stored at designated storage areas; 

 Metal scrap, wood scrap, uncontaminated and used spare parts, empty 

containers of non- hazardous materials, packing materials, etc., to be 

collected and recycled to scrap dealers as feasible. The rest along with 

general wastes and domestic refuse to be disposed through approved 

landfill sites; 

 Potential opportunities for recycle / reuse to be considered for all wastes as 

feasible; 

 Non-hazardous wastes should not be mixed with hazardous wastes at 

any time. Non- hazardous wastes suspected to be contaminated with 

hazardous wastes are to be treated as hazardous wastes; and 

 Waste consignment notes to be prepared and documented for transporting 

wastes from the site identifying the type of waste, quantity, disposal site, etc. 

The delivery receipts obtained from municipal landfills also to be documented. 

Monitoring 

 The quantities of various categories of wastes generated, stored and 

transported for offsite disposal to be recorded, monitored and reported to 

SEPA as required; and 
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 Periodic audits to be conducted to assess implementation of the control 

measures and results of audits to be reviewed and corrective actions to be 

implemented. 

8.4.7 Hazardous Solid Waste 

Design 

 Waste management plan to address proper collection, segregated storage 

/ recycle of hazardous wastes; and 

 Suitable storage area (adequately designed to protect from rains and to 

prevent any run offs) with impervious flooring, bunds, roof and spill 

collection facilities as appropriate, to be provided for collection and 

segregated storage and collection methods to be established for hazardous 

solid wastes. The sizing of such areas to be in accordance with the expected 

waste quantities and the frequency of recycling/disposal; 

 Suitable waste skips to be provided as appropriate based on the anticipated 

waste generation, for segregation of recyclable and non-recyclable 

hazardous wastes. Waste containers holding the waste material to be 

properly labeled indicating the material, hazardous nature, etc.; and 

O&M control 

 Contaminated soil generated due to remediation of accidental spills to 

be stored as hazardous waste in appropriate containers. If large 

quantities of soil to be stored, such may be stored as pile, in designated 

enclosed area with impervious floor in order to prevent infiltration and 

runoffs. Storage containers/area  to be appropriately labeled; 

 Equipment/piping replaced due to failures / damage to be treated as 

hazardous waste and to be decontaminated as feasible and reused / 

recycled; 

 All other solid hazardous wastes such as waste chemicals, empty containers 

of hazardous materials, waste batteries,  etc., to  be properly  collected, 

segregated and stored in a dedicated hazardous waste storage area and/or 

recycled to approved buyers; 

 Potential opportunities for recycling or reusing to be considered for all 

wastes as feasible. 

 Potential  for  returning  to  the  suppliers  to  be  explored  for  wastes  

such  as  unused chemicals, empty containers of hazardous materials, etc.; 

 Hazardous wastes should not be mixed with non-hazardous wastes at 

any time. Non- hazardous wastes suspected to be contaminated with 

hazardous wastes are to be treated as hazardous wastes; 

 Suitable PPE to be used by workers handling hazardous wastes; and 
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 Waste consignment notes to be prepared and documented for transporting 

wastes from the site identifying the type of waste, hazardous nature, 

quantity, disposal/recycle location, etc. Approved transporters to be used for 

transportation of hazardous waste material. 

Monitoring 

 Quantities of hazardous wastes generated, stored and transported for 

recycle/offsite storage to be recorded and monitored and reported to the 

SEPA as required; and 

 Periodic audits to be conducted to assess implementation of the control 

measures and results of audits to be reviewed and corrective actions to be 

taken. 

Exhibit 8.3: Environmental Impact and Mitigation Plan 

Operational Phase 

Aspect Impact Mitigation 

Air 

 

 

 

Chronic Respiratory health 

effects 

 

Installation of suitable leak and 

gas detection system 

Periodic maintenance of 

combustion units 

NOx reduction measures should be 

taken and  monitoring of 

operational parameters such as air 

to fuel ratio 

Periodic audits to be conducted 

Noise Stress 

Hypertension 

 

Hearing loss  

Headache 

Installation of noise barriers 

Periodic maintenance and 

inspection of machinery 

Sign boards indicating high noise 

levels 

Provision of adequate PPEs  

Periodic monitoring and audits to 

be conducted 

Water   Water borne diseases 

Water scarcity 

Water pollution 

 

Installation of water treatment 

plant 

Water drainage system 

Cleaning of effluent sewers 

Treated water will be analyzed  for 

relevant parameters 

Periodic audits 
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Operational Phase 

Aspect Impact Mitigation 

Hazardous Solid 

Waste  

 

 

 

 

Health hazards 

Property loss 

Unaesthetic conditions 

 

Solid waste management plan 

Designated area for solid waste 

storage 

Safe disposal and segregation 

Record of solid waste generated  

Provision of PPEs 

Non Hazardous 

Solid Waste 

Health hazards 

Property loss 

Unaesthetic conditions 

 

Solid waste management plan 

Designated area for solid waste 

storage 

Safe disposal and segregation 

Record of solid waste generated 

Roads and 
networks 

Increased no. of vehicles will 
lead to traffic congestion. 

 

Traffic management plan will be 
implemented 

Signs and reflectors must be 

boarded for driver’s visibility at 

night 

8.5 ENVIRONMENTAL MANAGEMENT AND MONITORING 

PROGRAM – OPERATION PHASE 

Based on the discussions above, an environmental monitoring program 

summarized in Exhibit 8.4 below is proposed for the operational phase. 
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Exhibit 8.4: Environmental Monitoring during Operation Phase 

S.N 
Environmental 

Aspects 
Scope of Monitoring / Auditing Method 

Frequency of 

Monitoring 

Responsibility 

1 Air Quality Emission monitoring for NOx, SO2, CO, 
CO2 and VOC at bypass and main stacks 
as per SEQS will be done 

Portable Gas 

Analyzers 

 

Monthly 

 

KE 

Monitoring of critical pollutants such as 
NOx, PM, O3, Hydrocarbons at 
appropriate locations in and around the 
plant 

Ambient Air 

analyzers 

Monthly KE 

2 Noise Levels Occupational and ambient noise levels Noise meter Monthly KE 

Noise exposure survey for plant personnel Noise meter Quarterly KE 

3 Marine outfall 

water 

Parameters as per SEQS or SEPA 

requirement 
Laboratory analysis Monthly KE  

4 Sanitary            

wastewater 
Flow volume Online flow meter Continuous KE  

5 Process           

wastewater 
Flow volume Online flow meter Continuous KE  

6 Treated water Parameters as per SEQS or SEPA 

requirement 

Laboratory analysis Monthly KE  

7 Solid Wastes Quantity of each category of waste 

disposed from site 

Weight or volume 

measurement 

Continuous, 

monthly inventory 

to be maintained 

KE 
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S.N 
Environmental 

Aspects 
Scope of Monitoring / Auditing Method 

Frequency of 

Monitoring 

Responsibility 

8 Hazardous wastes Quantity of each category of waste stored 

at site 

Weight or volume 

measurement 

Continuous, 

monthly inventory 

to be maintained 

KE 

9 Resources such as 

gas, fuel, power, 

water, etc. 

Quantities of consumption Using flow meters,  

energy meters, etc. 

Continuous, 

monthly inventory 

to be maintained 

KE  
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The ESIA of the proposed power plant project has achieved the following goals:

Identification of national and provincial environmental regulatory
requirements that apply to the proposed project activities;

Identification of the environmental features of the project area including the
physical ,biological and social  disturbance and likely impact of the project on
the environment;

Recommendation of appropriate mitigation measures that K-Electric will
incorporate and ensure as per this ESIA into the project to minimize the
adverse environmental impacts;

The study was intended to generate factual information on power plants and
their potential applications.

Baseline physical, biological, socio-economic and cultural data and information
was collected from a variety of primary and secondary sources, including field
surveys, review of relevant literature and online publications. The collected data
was used to organize profiles of the physical, biological and socio-economic
environments, likely to be affected by the proposed project.

Further an ESIA Report has been made to highlight the potential impacts of the
described project on the area's physical, biological, socio-economic and cultural
environments.

It is concluded that the potential impacts of the proposed K-Electric’s power plant
project will be insignificant on most of the environmental receptors, provided that
the EMP and the mitigation measures proposed in this report are implemented in
true spirit. K-Electric must be constituted to ensure minimum impacts.

After assessing the proposed project activities and investigating the project area,
the environmental consultants, GEMS have concluded that:

"If the activities are undertaken as proposed and described in this report and
the recommended mitigation measures and environmental management plan is
adopted, it is concluded that the proposed project will increase the existing K-
Electric’s capacity to deliver the necessary load without causing any negative
impact. The proposed project is favorable in all respects which include system

capacity, economics and environmental impacts.”

CONCLUSION

CHAPTER

9
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ANNEXURE-IV 

Sindh Hazardous Substances Rules 

2014   

 



 

 GOVERNMENT OF SINDH 

SINDH ENVIRONMENTAL PROTECTION AGENCY  

                  Karachi dated the 16th December, 2014.  

 

NOTIFICATION 

NO.EPA/TECH/739/2014  In exercise of the powers conferred by section 36 of the Sindh 

Environmental Protection Act, 2014, the Sindh Environmental Protection Agency, with the 

approval of the Government is pleased to make the following rules, namely:- 

1. Short title and commencement. (1) These rules may be called the Hazardous 

Substances Rules, 2014.  

(2) They shall come into force at once.  

2.  Definition. (1) In these rules, unless there is anything repugnant in the subject or context  

(i) “Act” means the Sindh Environmental Protection Act, 2014; 

 

(ii) “Director-General” means the Director-General of the Agency;  

  

(iii) “environmental impact assessment” means an environmental impact assessment 

as defined in clause (xv) of section 2;  

 

(iv) “major accident” means an occurrence resulting from uncontrolled developments 

during industrial activity or from natural events which is likely to cause an 

adverse environmental effect, involving substantial loss of life and property;  

 

(v) “section” means a section of the Act;  

 

(vi) “Schedule” means Schedule to these rules; and  

 

(vii) “worker” shall have the same meaning as defined in clause (h) of section 2 of the 

Factories Act, 1934 (XXV of 1934).  

(2) All other words and expressions used in these rules but not defined shall have the 

same meanings as are assigned to them in the Act.  

3. Substances prescribed as hazardous substances. As provided in sub-clause (b) of 

clause (xxv) of section 2, substances listed in Schedule-I are hereby prescribed as hazardous 

substances.  

 



4. Application for licence. An application for grant of licence under section 13 shall be 

filed with the Agency in Form-A of Schedule-II:  

 Provided that an applicant for grant of licence to import or transport a hazardous 

substance shall, in addition to information in Form-A, also provide details mentioned in sub-rule 

(1) of rules 20 and 21 respectively.  

5. EIA of project or industrial activity. (1) An application for grant of licence filed under 

rule 4 shall be accompanied by an environmental impact assessment of the project or industrial 

activity involving generation, collection, consignment, transport, treatment, disposal, storage, 

handling or import of a hazardous substance in respect of which the licence is sought. 

          (2) The environmental impact assessment submitted by the applicant shall include –  

(a) a safety plan, containing information specified in sub-rule (1) of rule 17;  

(b) a waste management plan, if hazardous waste shall be generated by the 

project or industrial activity, containing information specified in sub-rule 

(1) of rule 19.  

6.  Applicability of Sindh Environmental Protection Agency (Review of Initial 

Environmental Examination and Environmental Impact Assessment) Regulations 2014. 

The environmental impact assessment accompanying an application for grant of licence shall be 

prepared, scrutinized, reviewed and decided in accordance with the provisions of the Sindh 

Environmental Protection Agency (Review Initial Environmental Examination and 

Environmental Impact Assessment) Regulations 2014.  

7. Issue of Licence. (1) Where the Director General approves an application for grant of 

licence, the applicant shall be informed accordingly and directed to deposit with the Agency, a 

licence fee at the rate specified in Schedule-III.  

         (2) On receipt of the licence fee, the Agency shall issue a licence in Form-B of Schedule-II.  

         (3) If a licence is defaced, damaged or lost, duplicate thereof shall be issued on payment of 

such fee as specified in Schedule-III.  

8.  Conditions of licence. (1) A licence granted under section 13 shall be subject to the 

conditions of approval of the environmental impact assessment accompanying the application for 

licence.  

         (2) Without prejudice to the provisions of sub-rule(1), a licence granted under section 13 

shall also be subject to the following conditions:-  

(a) the licensee shall employ qualified technical personnel having necessary 

knowledge and experience regarding the use, storage and handling of the 

hazardous substance, and safety precautions relating thereto;  

(b) the hazardous substance shall be packed and labeled in accordance with rule 

9;  

(c) the premises of the licensee shall comply with the conditions laid down in 



rule 10;  

(d) the licensee shall ensure compliance with the provisions of rules 11 and 12 

regarding safety precautions;  

(e) the licensee shall provide necessary information, and where required 

training, to the persons to whom the hazardous substances are sold or 

delivered, regarding the use, storage and handling of the hazardous 

substances, and safety precautions relating thereto;  

(f) the licensee shall maintain a detailed record of the quantity, type, quality 

and origin of the hazardous substance and the names and addresses of the 

persons to whom the hazardous substances are sold or delivered; and 

(g) the licensee shall not extend his operation beyond the scope of the project or 

industrial activity in respect of which the environmental impact assessment 

has been submitted and approval granted.  

(2) The Agency may, in the light of its review of the environmental impact 

assessment, require that the licensee maintain adequate insurance cover for any aspect of his 

operation.  

(3) The licensee shall provide copy of approval from importing country under the 

international convention and protocol.   

9.  Packing and labeling.- (1) A container of a hazardous substance shall be of such size, 

material and design as to ensure that –  

(a) it can be stored, transported and used without leakage and safely;  

(b) the hazardous substance therein does not deteriorate in a manner as to 

render it more likely to cause, directly or in combination with other 

substances, an adverse environmental effect.  

        (2) The following information shall be printed conspicuously, legibly and indelibly on every 

container of a hazardous substance:- 

(a) name of the hazardous substance;  

(b) name, address and licence number of the licensee;  

(c) net contents (volume or weight);  

(d) date of manufacture and date of expiry, if any; 

(e)  a warning statement comprising –  

(i) the word “DANGER!” in red on a contrasting background;  

(ii) a picture of a skull and cross-bones;  

(iii) pertinent instructions for use, storage and handling and safety precautions 

relating thereto.  

(f) instructions regarding return or disposal of the empty container:  

Provided that if the hazardous substance has an inner container as well as 

an outer container, the information shall be printed on both containers: 



Provided further that if it is impracticable to print the aforesaid 

information on the container itself due to its size, material or design, the same 

shall be printed on a label or tag which shall be conspicuously affixed or attached 

to the container in such manner as to render it difficult to remove. The empty 

chemical containers or drums may not be used for other purposes: 

(g) basic instructions mentioning immediate steps to be taken in case of any accident 

or emergency, preferably in local language. 

10.  Conditions for premises. (1) The premises in which a hazardous substance is generated, 

collected, consigned, treated, disposed of, stored or handled shall - 

(a) comply with the conditions specified in Schedule-IV;  

(b) be fitted with a notice on the outer door or gate bearing the following 

information:-  

(i) the words “DANGER ! HAZARDOUS SUBSTANCE!” in red, on a 

contrasting background; and  

(ii) a prominent picture of a skull and cross-bones. 

(2) In case of import of hazardous substances, proponent shall provide approval from 

Climate Change Division (International Convention Wing) Government of Pakistan.  

11.  General safety precautions. (1) A licensee shall ensure that the following safety 

precautions are conveyed to persons to whom the hazardous substances are sold or 

delivered:-  

(a) carefully read and follow the instructions and safety precautions printed on the 

container; (Urdu or local language translation of the same may be preferably 

given to the local buyers); 

(b) when opening the container, wear protective clothing and equipment including 

helmet or cloth cap, safety spectacles or goggles, respirator or mask, rubber or 

plastic gloves, and work boots, as may be required;  

(c) avoid contact of the hazardous substance with exposed skin or eyes, and if such 

contact occurs, wash the exposed area immediately and consult a doctor;  

(d) avoid contaminating clothing, gloves and footwear with the hazardous 

substance, and if such contamination occurs, remove the clothing, gloves and 

footwear immediately and wash the same thoroughly before reuse;  

(e) do not eat, drink or smoke in the vicinity of hazardous substances.  

(2) The general safety precautions mentioned in sub-rule (1) shall be in addition to such 

other specific precautions or measures that may be required to be conveyed by the licensee 

for a particular hazardous substance. The licensee will be bound to inform the Agency, the 

details of his subsequent consignments as the licence will be issued for a period of one year 

under section 13.  

12. Safety precautions for workers. A licensee shall ensure that the following safety 



precautions are taken in respect of workers employed by him for handling hazardous 

substances:- 

(a) No worker aged below eighteen years or over sixty years shall be employed for 

any job involving physical handling of hazardous substances.  

(b) All workers shall be thoroughly trained in safety precautions for handling 

hazardous substances and shall be supervised by qualified supervisors.  

(c) Protective clothing and equipment comprising helmet or cloth cap, safety 

spectacles or goggles, respirators or masks, rubber or plastic gloves and           

work-boots shall be available for all workers who may be exposed to any 

hazardous substance, and no worker shall be permitted on job unless and until he 

is wearing such protective clothing and equipment.  

(d) Adequate supply of water shall be made available to the workers for personal 

washing as well as for washing their protective clothing and equipment.  

(e) Protective clothing and equipment of the workers shall be washed and cleaned as 

often as may be required to ensure their efficacy.  

(f) No worker shall be permitted to eat, drink or smoke till he has removed his 

protective clothing and equipment, washed his hands and face, and left the place 

of work.  

(g) All fire-fighting, emergency and safety equipment shall be frequently checked and 

properly maintained.  

(h) First-aid medical facility equipped with required antidotes shall be available in the 

premises, supervised by trained staff.  

(i) Medical check-up of all workers shall be carried out at the time of employment 

and at least once a year thereafter.  

(j) A record of every worker shall be maintained containing, amongst other details, 

his name and address, his medical check-up history, and the hazardous substances 

handled by him.  

13.  Validity of licence. A licence issued under rule 7 shall be valid for a period of one year 

from the date of issue:  

Provided that if an application for renewal is made under rule 14, the licence shall 

continue to remain valid till the application for renewal is decided.  

14.  Renewal of licence. An application for renewal of licence shall also be made to the 

Federal Agency in Form-A of Schedule II, at least 30 days before the date of its expiry.  

(i) An application for renewal shall be accompanied by a brief update of the original 

environmental impact assessment, unless changes in circumstances require 



submission of a fresh environmental impact assessment.  

(ii) the fee for renewal of licence shall be as provided in Schedule-III, and the licence 

issued on receipt thereof shall also be in Form-B of Schedule II. 

(iii) the fee for duplicate copy of licence shall be as provided in Schedule-III and the 

licence issue on the receipt thereof shall also be in Form-B of Schedule-II.  

15.  Cancellation of the licence. (1) Notwithstanding anything contained in these rules, if at 

any time on the basis of information or report received or inspection carried out, the 

Agency is of the opinion that the conditions of the licence have not been complied with, 

or that the information supplied by the licensee in his application or approved 

environmental impact assessment is incorrect, it shall issue notice to the licensee to show 

cause, within two weeks of receipt thereof, why the licence should not be cancelled.  

(2) If no reply is received or if the reply is considered unsatisfactory, the Agency may, after 

giving the licensee an opportunity of being heard -  

(i) require the licensee to take such measures and to comply with such 

conditions within such period as it may specify, failing which the licence 

shall stand cancelled; or  

(ii) cancel the licence.  

(3) On cancellation of the licence under sub-rule (2), the licensee shall cease his 

operations forthwith.  

(4) The action taken under this rule shall be without prejudice to any other action that 

may be taken against the licensee under the Act or rules or regulations or any other law 

for the time being in force.  

16.  Entry, inspection and monitoring. (1) For the purposes of verification of any matter 

relating to the conditions of the licence, duly authorized staff of the Agency shall be 

entitled to enter and inspect the premises in which the hazardous substance is being 

generated, collected, consigned, treated, disposed of, stored or handled:  

Provided that the Agency shall inspect the premises at least once a year.  

(2) The licensee shall ensure cooperation of his staff at the premises to facilitate the 

inspection mentioned in sub-rule (1).  

(3) The licensee shall provide such information as may be required by the Agency for 

effective monitoring of compliance by the licensee with the conditions of the licence.  

17. Safety plan. (1) The safety plan to be submitted by an applicant under clause (a) of sub-

rule (2) of Rule 5 shall include –  

(a) an analysis of major accident hazards relating to the hazardous substance 

involved;  

(b) an assessment of the nature and scope of the adverse environmental effects 



likely to be caused by major accidents;  

(c) a description of the safety equipment and systems installed and safety 

precautions taken; and  

(d) a description of the emergency measures proposed to be taken on and off 

the premises of the applicant to control a major accident, and to mitigate 

its adverse environmental effect.  

(2) Before issue of the licence, the Agency shall, in consultation with other relevant 

Government Agencies and Departments including the licensee, review the safety plan to ensure 

that it covers all anticipated contingencies and all emergencies likely to result from a major 

accident involving the hazardous substance involved, and that the concerned Government 

Agencies, Departments and the licensee are aware of their specific responsibilities thereunder.  

(3) After issue of the licence, the licensee shall ensure that all persons liable to be 

affected by the approved safety plan are informed of the relevant provisions 

thereof.  

18. Notification of major accident. (1) Where a major accident occurs on the premises of a 

licensee, the licensee shall immediately notify the Agency concerned and shall submit 

within twenty four hours and weekly thereafter, a report in Schedule-V.  

(2) On receipt of the report under sub-rule (1), the Agency shall require the licensee to 

carry out a detailed environmental audit of the major accident and initiate necessary action, in 

accordance with the approved safety plan or otherwise, to control the major accident, mitigate its 

adverse environmental effect and prevent it from recurring.  

19. Waste management plan. (1) The waste management plan, if required to be submitted 

by an applicant under clause (b) of sub-rule (2) of rule 5, shall -  

(a) provide for the generation, collection, transport and disposal of the 

hazardous waste in a manner which shall protect against an adverse 

environmental effect;  

(b) ensure that the hazardous waste is not mixed with non-hazardous waste, 

unless the applicant can prove that such mixing will better protect against 

an adverse environmental effect.  

(2) The waste management plan shall be reviewed every year by the licensee to take 



into consideration the development of new technologies and management practices which can 

better protect against an adverse environmental effect, and if required revised waste management 

plan and fresh environmental impact assessment shall be submitted with the application for 

renewal of licence. 

(3) If the waste management plan provides for export of the hazardous waste, such 

export shall only be allowed if it is in accordance with a bilateral, multilateral or regional 

agreement or arrangement that conforms to the requirements of Article 11 of the Convention on 

the Control of Transboundary Movements of Hazardous Waste and Their Disposal, Basel, 1989.  

(4) The licensee shall inform the Agency on a yearly basis about -  

(a) the quantity and characteristics of hazardous waste generated in the 

previous year; and  

(b) progress regarding implementation of the waste management plan.  

20. Import of hazardous substances. (1) The applicant shall, for grant of licence to import a 

hazardous substance in addition to the information contained in Form-A of Schedule II, 

also provide the following details:-  

(i) port of entry into Province of Sindh;  

(ii) particulars of transport from exporting country to Pakistan;  

(iii) quantity of hazardous substance being imported;  

(iv) complete information pertaining to safety precautions to be adopted; and 

(v) the purpose for which the hazardous substance is to be utilized, along with 

environmental impact assessment in respect thereof, if required under rule 5.  

(vi) Licensee shall provide copy of approval from Climate Change Division 

(International Convention Wing) Government of Pakistan under the 

provisions of International Convention and Protocol.   

(2) If the licence applied for is granted, the concerned Federal Agency or Ministry and 

the Agency and port authority concerned, shall ensure that proper steps are taken for safe off-

loading, handling and storage of the hazardous substance on arrival at the port.  

21.  Transport of hazardous substances. (1) The applicant shall, for grant of licence for 

transport of a hazardous substance in addition to the information contained in Form-A of 

Schedule II, also provide the following details :-  



(i) name and address of the person from whom the hazardous substance is to 

be collected;  

(ii) name and address of the person to whom the hazardous substance is to be 

delivered;  

(iii) quantity of hazardous substance to be transported;  

(iv) mode of transport, including full particulars and specifications of the 

motor vehicles or other conveyance;  

(v) route to be adopted between the origin and destination;  

(vi) date and time of proposed transportation;  

(vii) nature of waste which may be liquid or solid and its toxicity along with 

Material and Safety Data Sheet (MSDS); and 

(viii) contingency or emergency response plan. 

(2) If the licence applied for is granted, the Agency shall ensure that the Government 

Departments or Agencies concerned are informed of the relevant particulars of the 

transportation, for taking necessary safety precautions and other measures.  

22. Other approvals. The issuance of a licence under section 13 read with rule 7 shall not 

absolve the licensee to obtain any other approval or consent that may be required under 

any law for the time being in force. 

 

 

      DIRECTOR GENERAL 

                                                           SINDH ENVIRONMENTAL PROTECTION AGENCY 

 

 

 

 

 

 

 

 

 

 

 

 

 



SCHEDULE-I  
(see Rule 3) 

 
List of Prescribed Hazardous Substances or Any Other Synthetically Chemical 

 

S. NO. NAME OF CHEMICALS  CAS. NO 

1. Acetaldehyde 75-07-0 

2. Acetic acid 64-19-7 

3. Acetic anhydride 108-24-7 

4. Acetone 67-64-1 

5. Acetone cyanohydrins 75-86-5 

6. Acetone Thiosemicarbazide  

7. Acetylene 74-86-2 

8. Acetyl chloride 75-36-5 

9. Acrolein 107-02-8 

10. Acrylamide 79-06-1 

11. Acrylonitrile 107-13-1 

12. Adiponitrile 111-69-3  

13. Aldicarb 116-06-3  

14. Aldrin 309-00-2 

15. Allyl alcohol 107-18-6 

16. Allyl amine 107-11-9  

17. Allyl chloride 107-05-1 

18. Amino biphenyl 92-67-1 

19. 3-Amino-1, 2,4 triazole 61-82-5 

20. Aminopterin  

21. Amiton 78-83-5  

22. Amiton dialate  

23. Ammonia 7664-41-7 

24. Ammonium chloride 12125-02-9 

25. Ammonium sulphamate 7773-06-0 

26. Aniline 62-53-3 

27. Aniline 2,4,6-Trimethyl  

28. Anthraquinone 84-65-1  

29. Antimony & Compounds 7440-36-0 

30. Arsenic & Compounds 7440-38-2 

31. Arsine 7784-42-1 

32. Asbestos 1332-21-4 

33. Azinpho-ethyl  

34. Azinphos methyl 86-50-0 

35. Bacitracin  



S. NO. NAME OF CHEMICALS  CAS. NO 

36. Barium and Compounds 513-77-9 

37. Benzal chloride 98-87-3 

38. Benzenamine 3-Trifluoromethyl  

39. Benzene 71-43-2 

40. Benzene sulfonyl chloride 98-09-9 

41. Benzene 1- (chloromethyl) –4 Nitro  

42. Benzene arsenic acid  

43. Benzidine and Salt 92-87-5 

44. Benzimidazole, 4,5-dichloro-2 (Trifluoromethyl)  

45. Benzyl chloride 100-44-7 

46. Beryllium and Compounds 7440-41-7 

47. Bis (2-chloroehyl) Sulphide ? 

48. Bis (chloroethyl) ketone ? 

49. Bis (Tert-butyl peroxy) cyclohexane ? 

50. Bis (Tert-butyl peroxy) butane ? 

51. Bis (2,4,6-Trinitrophenylamine) ? 

52. Bromo chloro methane 74-97-5 

53. Bromoform 75-25-2 

54. Butyl amine tert 75-64-9 

55. Butvl-n-mercaptan 109-79-5 

56. Cadmium and Compounds 7440-43-9 

57. Calcium arsenate 7778-44-1 

58. Calcium Cyanamide 156-62-7 

59. Camphechlor Toxaphene) 8001-35-2 

60. Cantharidin ? 

61. Captan 133-06-2 

62. Carbachol chloride ? 

63. Carbaryl 63-25-2 

64. Carbofuran 1563-66-2 

65. Carbon tetrachloride 56-23-5 

66. Carbon disulphide 75-15-0 

67. Carbon monoxide 630-08-0 

68. Cellulose nitrate 9004-70-0   ? 

69. Chlordane 12789-03-6 

70. Chlorinated benzene 108-90-7 

71. Chlorine 7782-50-5 

72. Chlorine oxide 10049-04-4 

73. Chlorine trifluoride 7790-9102 

74. Chloroacetaldehyde 107-20-0 

75. Chlorobenzene 108-90-7 



S. NO. NAME OF CHEMICALS  CAS. NO 

76. Chloroform 67-66-3 

77. Chloromethyl methylether 107-30-2 

78. Chloronitrobenzene 88-73-3 

79. Chloroethyle Vinyl ether 110-75-8 

80. Chromium and Compounds 7440-47-3 

81. Cobalt and Compounds 7440-48-4 

82. Copper and compounds 7440-50-8 

83. Crotonaldehyde 123-73-9 

84. Cumene 98-82-8 

85. Cyanides and Compounds 151-50-8 

86. Cyclohexane 110-82-7 

87. DDT 50-29-3 

88. Demeton 298-03-3 

89. Dichlorobenzene 95-50-1 

90. Dichloroethyl ether 111-44-4 

91. Dichlorophenol-2.6 87-65-0 

92. Dichlorophenol-2.4 120-83-2 

93. Dichloropropene-1,3 142-28-9 

94. Dichloroproponic acid 127-20-8 

95. Dichlorvos 62-73-7 

96. Dieldrin 60-57-1 

97. Dimethyl hydrazine 57-14-7 

98. Dimethyl phenol 2,4 105-67-9 

99. Dimethylamine 109-89-7 

100. Dimethylaniline 121-69-7 

101. Dinitrophenol 2-4 51-28-5 

102. Dinitrotoluenes 121-14-2 

103. Dinoseb 88-85-7 

104. Dinitrobenzene 528-29-0 

105. Dioxane-p 123-91-1 

106. Dioxathion 78-34-2 

107. Diquat 85-00-7 

108. Endosulfan 115-29-7 

109. Endrin 72-20-8 

110. Epichlorohydrine 106-89-8 

111. Ethion 563-12-2 

112. Ethyl acetate 141-78-6 

113. Ethyl benzene 100-41-4 

114. Ethyl amine 75-04-7 

115. Ethyl ether 60-29-7 



S. NO. NAME OF CHEMICALS  CAS. NO 

116. Ethyl methacrylate 97-63-2 

117. Ethylene dichloride 107-06-2 

118. Ethylene dibromide 106-93-4 

119. Ethylene diamine 107-15-3 

120. Ethylene oxide 75-21-8 

121. Ethylenimine 151-56-4 

122. Fluorine 7782-41-4 

123. Formaldehyde 50-00-0 

124. Formic acid 64-18-6 

125. Furfural 98-01-1 

126. Heptachlor 76-44-8 

127. Hexachlorobenzene 118-74-1 

128. Hexachlorocyclohexan (Lindane) 608-73-1 

129. Hexachlorocyclopentadiene 77-47-4 

130. Hydrochloric acid 7647-01-0 

131. Hydrogen sulphide 7783-06-4 

132. Hydrogen cyanide 74-90-8 

133. Hydrogen fluoride 7664-39-3 

134. Iridium tetrachloride ? 

135. Isobutyl alcohol ? 

136. Lead (Inorganic) 7439-92-1 

137. Lead arsenate 7784-40-9 

138. Lindane 58-89-9 

139. Magnesium powder or ribbon 7439-95-4 ? 

140. Malathion 121-75-5 

141. Maleic anhydride 108-31-6 

142. Malononitrile 109-77-3 

143. Mercury and Compounds 502-39-6 

144. Methoxy chloride  

145. Methyl alcohol 67-56-1 

146. Methyl amine 74-89-5 

147. Methyl bromide (Bromomethane) 74-83-9 

148. Methyl chloride 74-87-3 

149. M ethyl chloroform (1,1,1-Trichloroethane) 137-5-3 

150. Methyl ethyl ketone peroxide 1338-23-4 

151. Methyl isocyanate 624-83-9 

152. Methyl methacrylate monomer 80-62-6 

153. Methyl Parathion 298-00-0 

154. Mevinphos 7786-34-7 

155. Molybdenum and Compounds 7439-98-7 



S. NO. NAME OF CHEMICALS  CAS. NO 

156. Monocrotophos 6973-22-4 

157. Butyl acetate 123-86-4 

158. Butyl alcohol 71-36-3 

159. Naled 300-76-5 

160. Naphthalene 91-20-3 

161. Naphthyl amine 91-51-8 

162. Nickel salts 7440-02-0 

163. Nicotine 54-11-5 

164. Nitric acid 7697-37-2 

165. Nitric oxide 10102-43-9 

166. Nitro benzene 98-95-3 

167. Nitrocholorobenzene 100-00-5 

168. Nitrocyclohexane  

169. Nitrogen dioxide 10102-44-0 

170. Nitrogen trifluride 7783-54-2 

171. Nitrophenols 88-75-5 

172. Nitropropane-2 79-46-9 

173. Nitroso dimethyl amine 62-75-9 

174. Cresol 1319-77-3 

175. Nitroaniline 100-01-6 

176. Osmium tetroxide 20816-12-0 

177. Oxygen (Liquid) 7727-37-9 

178. Oxygen difluoride 7783-41-7 

179. Ozone 10028-15-6 

180. Paraoxon (diethyl-4 nitrophenyphosphate)  

181. Parathion 56-38-2 

182. Pentaborane 19624-22-7 

183. Pentachlorobenzene 608-93-5 

184. Pentachlorophenol 87-86-5 

185. Pentabromophenol  

186. Phenol 108-95-2 

187. Phenol,2,2-thiobis (4,6-dichloro)  

188. Phenol,2,2-thiobis (4 chioro 6 methyl phenol)  

189. Phenol, 3- (1- methyl-ethyl)- methylcarbamate  

190. Phorate 298-02-2 

191. Phosgene 75-44-5 

192. Phosphoric acid 7664-38-2 

193. Phosphorus 7723-14-0 

194. Phosphorus oxychloride 10025-87-3 

195. Phosphorus pentasulphide 1314-80-3 



S. NO. NAME OF CHEMICALS  CAS. NO 

196. Phosphorus trichloride 7719-12-2 

197. Phthalic anhydride 85-44-9 

198. Picric acid (2,4,6-trnitrophenol) 88-89-1 

199. Polychlorinated biphenyls (PCBs) 1336-36-3 

200. Propionic acid 79-09-4 

201. Propargyl alcohol 107-19-7 

202. Propylene oxide 75-56-9 

203. Pyrethrins 8003-34-71 

204. Pyridine 110-86-1 

205. Quinone 106-51-4 

206. Sodium azide 26628-22-8 

207. Sodium fluoro-acetate 62-74-8 

208. Sodium hydroxide 1310-73-2 

209. Strychnine 57-24-9 

210. Styrene 100-42-5 

211. Sulfuric acid 7664-93-9 

212. Tert- Butyl peroxyacetate  

213. Tetra ethyl pyrophosphate 107-49-3 

214. Tetra nitromethane (Rocket Industry) 509-14-8 

215. Tetra-chlorodibenzo-p-dioxin, 1,2,3,7,8 (TCDD) 1746-01-6 

216. Tetraethyl lead 78-00-2 

217. Thallic oxide  

218. Titanium powder 7440-32-6 

219. Toluene 108-88-3 

220. Toluene 2,4-diisocyanate 584-84-9 

221. Toxaphene 8001-35-2 

222. Trans-1,4-dichloro-butene  

223. Trichloroethylene 79-01-6 

224. Trichlorophenols 95-95-4 

225. Trichlorophenoxy acetic acid 2,4,5 triethylamine 93-76-5 

226. Trichlorophenol 2,3,6 933-75-5 

227. Trichlorophenol 2,4,5 95-95-4 

228. Triethylamine 121-44-8 

229. Triethylene melamine  

230. Trinitrobenzene 99-35-4 

231. Trinitrotoluene (TNT) 118-96-7 

232. Turpentine 8006-64-2 

233. Uranium and compounds 7440-61-1 

234. Vanadium and compounds 7440-62-2 

235. Vinyl acetate 108-05-4 



S. NO. NAME OF CHEMICALS  CAS. NO 

236. Vinyl chloride 75-01-4 

237. Vinyledene chloride 75-35-4 

238. Warfarin 81-81-2 

239. Xylene 1330-20-7 

240. Xylidine 1300-73-8 

241. Zinc chloride 7646-85-7 

242. Zirconium and compounds 7440-67-7 

243. Any other substance declared hazardous by Sindh EPA  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SCHEDULE-II  
FORM A 

(see Rule 4) 

 

Application for grant/renewal of licence for hazardous substance 
 

 

I/we [name(s) _______________] of [address _____________] hereby apply for grant/ renewal 

of licence to generate/collect/consign/transport/treat/dispose of/ store/ handle/ import (delete 

words inapplicable) the following hazardous substance 

__________________________________________________________________ 

at my/our premises situated at [address _________________________________]. 

 

 

I/we have read, and hereby undertake to comply with, all applicable provisions of the Sindh 

Environmental Protection Act, 2014 and rules and regulations made thereunder, including and in 

particular the Hazardous Substances Rules, 2014. 

I/we submit herewith the following documents:- 

 

(i) Environmental Impact Assessment (EIA) of the project/industrial activity involving the 

above-mentioned hazardous substance, including safety plan. Waste management plan 

is/is not included. [delete word(s) inapplicable].  

(ii) Approved building plan of the premises mentioned above.  
 
(iii) List of machinery and equipment installed/proposed to be installed.  
 
(iv) List of qualified personnel and number of workers employed/proposed to be employed.  
 
 
Date: __________    ___________  

  Applicant 
 
 
 
 

 

 

 

 



SCHEDULE-II  
FORM B 

(See Rule 7) 

 

Licence for hazardous substance 
 

 

M/s [name _______________] of [address _____________] is hereby granted licence to 

generate / collect / consign / transport / treat / dispose of/ store /handle /import (delete words 

inapplicable) the following hazardous substance – 

 

_________________________________________________________________ 

 

at its premises situated at [address __________________________] subject to the conditions 

specified below – 
 
1) the following conditions of approval of the EIA accompanying the application for 

licence –  

 

_____________________________________________________________ 
 
 
2) the conditions specified in Rule 8 of the Hazardous Substances Rules, 2014.  
 
 
3) The following additional conditions –  

 

_____________________________________________________________ 
 

 

This licence shall be valid for a period of one year from the date given below. 

 

 

 

Date: ____________      

Director-General  
                                                                     Sindh Environmental Protection Agency 
 
 
 

 

 

 

 

 

 



SCHEDULE III 

(see Rule 7)  

Licence fees 

 

Description Fee 

Licence Fee Rs.50,000 

Renewal Fee Rs.25,000 

Duplicate Fee Rs. 10,000 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SCHEDULE IV 

(see rule 10) 

Conditions for premises 

1. Location 

The premises shall not be located -  

(a) in a congested, residential, commercial or office area;  

(b) in small lanes or bye-lanes;  

(c) close to drinking water sources; or  

(d) in an area liable to flooding.  

2. Building 

The building shall -  

(a) be soundly constructed with good ventilation and protection against direct sunlight;  

(b) have well-maintained electrical installations;  

(c) have walls protected by non-flammable or slow-burning material;  

(d) have fire-resistant doors fitted with self-closing system;  

(e) have smooth, crack-fee floors impermeable to liquids;  

(f) have drains, if absolutely necessary, which do not connect directly with the sewerage 

system;  

(g) have signs indicating location of emergency exits, escape routes, and fire-fighting 

equipment, prohibition of smoking, and safety precautions; and  

(h) have proper washing facilities with adequate supply of water.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SCHEDULE V 

(see rule 18) 

Notification of major accident 

Report no._________ 

1. Name and address of licensee ____________________________________ 

2. Licence no. and date ________________________________________ Nature of 

industrial activity mentioning Hazardous substance involved.   

_____________________________________________________________ 

3. Description of major accident - 

(a) Date and time   ____________________________________________ 

(b) Exact location  ____________________________________________ 

(c) Process/operation during which accident took place  ____________________ 

(d) Type and circumstances of accident and estimated quantity of hazardous 

substance involved.   

________________________________________________________ 

4. Known causes of the major accident.  

____________________________________________________________ 

5. Nature and extent of damage –  

(a) In the premises;  _______________________________________ 

(b) Outside the premises.  __________________________________ 

6. Description of emergency measures already taken.  

_____________________________________________________________ 

7. Description of further measures proposed to be taken to –  

(a) mitigate adverse effects ____________________________________ 

(b) prevent recurrence ______________________________________ 

8. Any other relevant information. __________________________________ 

_____________________________________________________________ 

Date: _________        

    Time: _________         

    Licensee 



  

 

ANNEXURE-V 

Stakeholder Engagement Forms  

 



















 

 

 

 

 

 

 

 

 

 

  

 

ANNEXURE-VI 

Air Dispersion Modeling Report  
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AIR DISPERSION MODELING OF CRITERIA 

POLLUTANTS EMITTED FROM PROPOSED 

POWER PLANT 

1. INTRODUCTION: 

AERMOD is a steady state plume model in that 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. The AERMIC meteorological preprocessor (AERMET) provides 

AERMOD with the meteorological information, it needs to characterize the PBL.  The 

AERMIC terrain preprocessor (AERMAP) both characterizes the terrain and generates 

receptor grids for the dispersion model (AERMOD) as shown in Figure 1, AERMOD 

requires two types of meteorological data files, a file containing surface scalar 

parameters and a file containing vertical profiles. These two files are produced by the 

AERMET, a meteorological preprocessor program. 

 

Figure 1: AERMOD Overview 
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2. MODELING SCENARIOS FOR EMISSION DISPERSION FROM 

PROPOSED POWER PLANT: 

The emissions from proposed power plant (250 MW Dual-Fired Power Plant, KPC-

II) are due to combustion of fuel (Diesel & Gas. These emissions are from 

engines/turbines which are designed to be installed. The pollutants emitting to 

atmosphere include; Oxides of Nitrogen (NOx), Sulphur Dixode (SO2), Particulate Matter 

(TSP, PM10 & PM2.5), Carbon Monoxides (CO). These are the regulatory pollutants which 

are required to estimate from the project activities during the operation phase and their 

impact areas. The using USEPA’s AERMOD tools, the dispersion of these criteria 

pollutants are modeled for two following scenarios; 

Scenario-I: Dispersion of Pollutants from the Proposed Plant when Diesel is used as Fuel 

Scenario-II: Dispersion of Pollutants from the Proposed Plant when Natural Gas is used 

as Fuel 

3. MODEL INPUT DATA: 

It is assumed that all of the pollutants are emitting from the stacks which is taken as 

point source of emissions. Following input data is used for modeling in both of the 

scenarios; 

i. Meteorological Data for 2015 (Surface and Upper Air Data) 

ii. Emission Rates (g/s):  

POLLUTANTS SCENARIO-I SCENARIO-II 

NOx 69 13.5 

SO2 71 0.3 

TSP 3.5 0.1 

 

iii. Stack Height (m): 32  

iv. Stack Dia (m): 1.6  

v. Exit Gas Temperature (C): 354 (Diesel Fuel) and 385 when Gas is used as fuel 

vi. Exit Velocity (m/s): 15-20 

vii. No of Stack: 13 
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4. MODEL RESULTS 

The model was executed for predicting the 1-hrly, 24-hrly and annually averaged 

concentrations of NOx, SO2 and TSP contributing from the project for both of the 

scenarios. The background concentrations of each of the pollutants were taken from the 

baseline survey in/around the propose project site.   

The model results indicate that the predicted incremental 24 hrly averaged 

concentrations for 67.60328, 70.31775 and 3.5341 μg/m3 for NOx, SO2 and TSP 

respectively. The results are shown in Table 1 to Table 3. The data indicate that the 

incremental concentration of each of the pollutants in ambient air is less than SEQS limits. 

The spatial distribution of 1- hrly, 24-hrly and annual averaged concentrations of NOx, 

SO2 and TSP identifying the impact areas in surroundings of the project sites are shown 

in Figure 2 to Figure 10 respectively for scenario-I.  

Similarly, in case of scenario-II, the incremental concentrations of NOx, SO2, and 

TSP were 67.11338, 0.2895102 and 0.07645966 μg/m3 respectively. The 1-hrly, 24-hrly 

and annual averaged concentrations for NOx, SO2 and TSP are given in Table 4 to Table 

6 with SEQS limits. The data in tables indicated that the emissions were well within the 

SEQS limits for each of the modeled pollutants. The spatial distribution of 1-hrly, 24-hrly 

and annual averaged concentrations for NOx, SO2 and TSP along with the impact areas 

in the project surroundings are shown from Figure 11 to Figure 19 respectively.  

Table 1: Model Predicted Concentrations (μg/m3) of NOx from Proposed Power Project for Scenario-I 

Averaging Time 1-hrly 24-hrly Annual 

Maximum 3899.894 (13685.3, 8907.6) 814.3729 (13685.3, 8907.6) 893.0383 (13685.3, 8907.6) 

Minimum 4.47851 (11846.79, 10850.29) 1.2361 (11606.84, 10507.6) 0.18397 (13873.24, 9239.196) 

Incremental Mean 

Concentration 
597.8119 67.60328 52.82879 

SEQS Limits * 120 80 

* SEQS limits are not available  

 

Table 2: Model Predicted Concentrations (μg/m3) of SO2 from Proposed Power Project for Scenario-I 

Averaging Time 1-hrly 24-hrly Annual 

Maximum 4321.808 (13610.44, 8958.777) 895.7068 (13679.9, 8952.7) 1001.355 (13575.71, 8761.815) 

Minimum 4.86076 (11841.39, 10895.39) 1.34442 (11841.39, 10895.39) 0.2028 (13853.11, 9252.7) 

Incremental Mean 
Concentration 

630.8004 70.31775 54.80273 

SEQS Limits * 120 80 

* SEQS limits are not available  

 
Table 3: Model Predicted Concentrations (μg/m3) of TSP from Proposed Power Project for Scenario-I 
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Averaging Time 1-hrly 24-hrly Annual 

Maximum 216.839 (13679.9, 8952.7) 45.34814 (13679.9, 8952.7) 48.88398 (13575.71, 8761.815) 

Minimum 0.23998 (11841.39, 10895.39) 0.06636 (11601.44, 10552.7) 0.00727 (13853.11, 9252.7) 

Incremental Mean 

Concentration 
31.7348 3.5341 2.761705 

SEQS Limits * 150 120 

* SEQS limits are not available  
 

Table 4: Model Predicted Concentrations (μg/m3) of NOx from Proposed Power Project for Scenario-II 

Averaging Time 1-hrly 24-hrly Annual 

Maximum 3934.92 (13749.36, 8958.777) 827.6409 (13679.9, 8952.7) 900.1338 (13679.9, 8952.7) 

Minimum 4.47979 (11841.39, 10895.39) 1.19638 (13867.84, 9284.296) 0.12601 (13853.11, 9252.7) 

Incremental Mean 
Concentration 

599.2952 67.11338 52.32403 

SEQS Limits * 120 80 

* SEQS limits are not available  

 

 
Table 5: Model Predicted Concentrations (μg/m3) of SO2 from Proposed Power Project for Scenario-II 

Averaging Time 1-hrly 24-hrly Annual 

Maximum 17.79502 (13610.44, 8958.777) 3.66375 (13679.9, 8952.7) 3.988 (13575.71, 8761.815) 

Minimum 0.01986 (11841.39, 10895.39) 0.00545 (11601.44, 10552.7) 0.00149 (13853.11, 9252.7) 

Incremental Mean 
Concentration 

2.584821 0.2895102 0.2220685 

SEQS Limits * 120 80 

* SEQS limits are not available  

 

 
Table 6: Model Predicted Concentrations (μg/m3) of TSP from Proposed Power Project for Scenario-II 

Averaging Time 1-hrly 24-hrly Annual 

Maximum 4.21923 (13543.09, 8976.823) 0.89095 (13679.9, 8952.7) 0.99646 (13575.71, 8761.815) 

Minimum 0.00117 (13867.84, 9284.296) 0.00014 (13867.84, 9284.296) 1E-05 (13853.11, 9252.7) 

Incremental Mean 

Concentration 
0.6765869 0.07645966 0.05745775 

SEQS Limits * 150 120 

* SEQS limits are not available 
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Figure 2: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Hourly 

Emission of NOx Concentration in Surrounding of Project Site for Scenario-I 

 

Figure 3:  Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) 24-Hourly 

averaged Emission of NOx Concentration in Surrounding of Project Site for 
Scenario-I 
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Figure 4:  Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Annual 

averaged Emission of NOx Concentration in Surrounding of Project Site for 

Scenario-I 

 

Figure 5: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Hourly 

Emission of SO2 Concentration in Surrounding of Project Site for Scenario-I 
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Figure 6:  Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) 24-Hourly 
Emission of SO2 Concentration in Surrounding of Project Site for Scenario-I 

 

Figure 7:  Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Annual 
Emission of SO2 Concentration in Surrounding of Project Site for Scenario-I 
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Figure 8: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Hourly 

Emission of TSP Concentration in Surrounding of Project Site for Scenario-I 

 

Figure 9: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) 24-Hourly 

Emission of TSP Concentration in Surrounding of Project Site for Scenario-I 
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Figure 10: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Annual 

Emission of TSP Concentration in Surrounding of Project Site for Scenario-I 

 

Figure 11:  Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Hourly 
Emission of NOx Concentration in Surrounding of Project Site for Scenario-II 
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Figure  12: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) 24-
Hourly Emission of NOx Concentration in Surrounding of Project Site for 

Scenario-II 

 

Figure 13: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Annual 

Emission of NOx Concentration in Surrounding of Project Site for Scenario-II 
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Figure 14: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Hourly 
Emission of SO2 Concentration in Surrounding of Project Site for Scenario-II 

 

Figure 15: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) 24-Hourly 

Emission of SO2 Concentration in Surrounding of Project Site for Scenario-II 
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Figure 16: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Annual 
Emission of SO2 Concentration in Surrounding of Project Site for Scenario-II 

 

Figure 17:  Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Hourly 

Emission of TSP Concentration in Surrounding of Project Site for Scenario-II 
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Figure 18: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) 24-Hourly 
Emission of TSP Concentration in Surrounding of Project Site for Scenario-II 

 

Figure 19: Spatial Distribution of Modeled Predicted (Incremental, 1st Maximum) Annual 

Emission of TSP Concentration in Surrounding of Project Site for Scenario-II 
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THERMAL PLUME DISPERSION MODELING OF WASTEWATER 

DISCHARGE FROM KPC-II PROPOSED POWER PLANT 

 

1. INTRODUCTION: 

The mixing behavior of any wastewater discharge is governed by the interplay of 

ambient conditions in the receiving water body and by the discharge Outfall 

characteristics. The ambient conditions in the receiving water body, be it stream, river, 

lake, reservoir, estuary or coastal water, are described by the water body’s geometric 

and dynamic characteristics. Important geometric parameters include plan shape, 

vertical cross sections, and bathymetry, especially in the discharge vicinity. Dynamic 

characteristics are given by the velocity and density distribution in the water body, 

again primarily in the discharge vicinity. In many cases, these conditions can be taken 

as steady-state with little variation because the time scale for the mixing processes is 

usually on the order of minutes up to perhaps one hour. In some cases, notably tidally  

influenced flows, the ambient conditions can be highly transient and the assumption 

of steady state conditions may be inappropriate. In this case, the effective dilution of 

the discharge plume may be reduced relative to that under steady-state conditions1.  

The discharge conditions relate to the geometric and flux characteristics  of the 

submerged outfall installation. For a single port discharge the port diameter, its 

elevation above the bottom and its orientation provide the geometry; for multiport 

diffuser installations the arrangement of the individual ports along the diffuser line, 

the orientation of the diffuser line, and construction details represent additional 

geometric features; and for surface discharges, the cross-section and orientation of the 

flow entering the ambient watercourse are important. The flux characteristics are 

defined by the effluent discharge flow rate, by its momentum flux and by its buoyancy 

flux. The buoyancy flux represents the effect of the relative density difference between 

the effluent discharge and ambient conditions in combination with gravitational 

acceleration. Buoyancy flux is a measure of the tendency for the effluent flow to rise 

(i.e. positive buoyancy) or fall (i.e. negative buoyancy). The hydrodynamics of an 

                                                           
1 Unser Manual of CORMIX9.0.0, US EPA 
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effluent continuously discharging into a receiving water body can be conceptualized as 

a mixing process occurring in two separate regions as shown in Figure 1 

 

Figure 1 Conceptual diagram for a regulatory mixing zone (RMZ). Water quality 

criteria apply at the boundary of the RMZ. Within the RMZ may be a Toxic 

Dilution Zone (TDZ).  

 

2. OVERVIEW OF CORMIX: 

The CORMIX system represents a robust and versatile computational 

methodology for predicting qualitative features (e.g. flow classification) and 

quantitative aspects (e.g. dilution ratio, plume  trajectory) of the hydrodynamic mixing 

processes resulting from different discharge configurations and in all types of ambient 

water bodies, including small streams, large rivers, lakes, reservoirs, estuaries, and 

coastal waters. CORMIX is a comprehensive software system for the analysis, 

prediction, and design of outfall mixing zones resulting from discharge of aqueous 

pollutants into diverse water bodies. It contains mathematical models of point source 

discharge mixing within an intelligent Computer-Aided-Design (CAD) interface. Its 

focus is environmental impact assessment and regulatory management CORMIX 

contains four core hydrodynamic simulation models and two post-processor 

simulation models. The simulation models are:  

I. Simulation models for single port discharges (CORMIX1).  

II. Simulation models for submerged multiport diffusers (CORMIX2). 
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III. Simulation models for buoyant surface discharges (CORMIX3). 

IV. 4. Simulation models for dense brine and/or sediment discharges from 

single port, submerged multiport or surface discharges in laterally 

unbounded coastal environments (DHYDRO). 

 

3. MODEL INPUT SCENARIO AND OUTPUT RESULTS: 

The model was executed to model and predict the discharge temperature from 

KPC-II power plant into discharge lagoons with existing drainage outfall of as proposed 

by M/s K Electric in the regulatory mixing zone and to determine the maximum depth 

for which the temperature of discharge is maintained by 3C to comply the Sindh 

Environmental Quality Standards (SEQS) limits of rise of temperature of 3C into seas. 

The scenarios are modeled for NEAR-FIELD REGION (NFR) CONDITIONS where is 

assumed that the zone is of strong initial mixing. The summery of model input data is 

as (Annexure-1); 

A. AMBIENT PARAMETERS: 

 Cross-section                             = unbounded 

 Average depth                    HA       = 25 m 

 Depth at discharge             HD       = 24 m 

 Ambient velocity                UA       = 0.5 m/s 

 Darcy-Weisbach friction factor   F        = 0.2686 

 Calculated from Manning's   n          = 0.1 

 Wind velocity                     UW      = 4.7 m/s 

 Stratification Type               STRCND = U 

 Surface temperature                       = 33 degC 

 Bottom temperature                        = 33 degC 

 Calculated FRESH-WATER DENSITY values: 

 Surface density                  RHOAS   = 994.7016 kg/m^3 

 Bottom density                   RHOAB   = 994.7016 kg/m^3 

B. DISCHARGE PARAMETERS            

 Single Port Discharge 

 Nearest bank                              = left 
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 Distance to bank                DISTB   = 2000 m 

 Port diameter                    D0       = 4.26 m 

 Port cross-sectional area         A0       = 14.2531 m^2 

 Discharge velocity               U0       = 0.6 m/s 

 Discharge flowrate               Q0       = 8.551855 m^3/s 

 Discharge port height             H0       = 0.5 m 

 Vertical discharge angle          THETA   = 0 deg 

 Horizontal discharge angle       SIGMA   = 0 deg 

 Discharge temperature (freshwater)       = 31.10 degC 

 Corresponding density             RHO0    = 995.3093 kg/m^3 

 Density difference                DRHO    = -0.6077 kg/m^3 

 Buoyant acceleration             GP0     = -0.006 m/s^2 

 Discharge concentration          C0       = 10 deg.C 

 Surface heat exchange coeff.     KS       = 0.000000 m/s 

 Coefficient of decay              KD       = 0 /s 

 

C. DISCHARGE/ENVIRONMENT LENGTH SCALES 

   LQ   = 3.78 m         Lm   = 4.53 m          Lb   = 0.41 m 

   LM   = 15.06 m       Lm'  = 99999 m       Lb'  = 99999 m 

D. NON-DIMENSIONAL PARAMETERS 

 Port densimetric Froude number    FR0 = 3.76 

    Velocity ratio                    R      = 1.2 

E. MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS 

 Toxic discharge                           = no 

 Water quality standard specified         = yes 

 Water quality standard          CSTD     = 3 deg.C 

 Regulatory mixing zone                   = yes 

 Regulatory mixing zone specification     = distance 

 Regulatory mixing zone value             = 2000 m (m^2 if area) 

 Region of interest                        = 2000 m 
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F. HYDRODYNAMIC CLASSIFICATION 

     FLOW CLASS   = NH4A2  

The other details input are given in Annexure-1 

This flow configuration applies to a layer corresponding to the full water depth at the 

discharge site. The temperature at NFR edge is 33OC where dilution at edge of NFR is 

2.9 m where NFR location (centerline coordinates) is predicted as x = 18.88 m, y = 0 

m, z = 0 m. The NFR plume dimensions as half-width 5.66 m and thickness is 5.66 m 

whereas the Cumulative travel time of the jet is predicted as 37.7533 sec for NFR. The 

plume is vertically mixed at 77.75 m in downstream.   

In a subsequent analysis, use an ROI that extends further downstream but the 

ambient water quality standard was encountered at the following plume position as 

FFM: 

a. Water quality standard                        = 3  deg. C 

b. Corresponding dilution                       = 3.3 

c. Plume location(centerline coordinates)   x = 18.88 m,  y = 0 m , z = 0 m 

d. Plume dimensions:      half-width  = 6.15 m,  thickness = 5.914 m 

The details of output of the model is given in Annexure-II.  

Finally, it is concluded that the CORMIX predicted that plume is vertically fully mixed 

at 77.75 m in downstream. The complete profile of discharge and its variation is 

shown in Figure 2 and 3.  
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Figure 2: A 3-D View of Relative Centerline Variation in Temperature of Discharges  
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Figure 3   Different View of Relative Centerline Variation in Temperature of Discharges  
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Annexure-I 

CORMIX SESSION REPORT 
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Annexure-II 

CORMIX PREDICTION FILE 
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