
 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer: This ESMP has been prepared for the solar park planned at the Deh Mitha Ghar site and 
does not include the offtake mechanism for the energy, i.e., the transmission line (TL). The 
Environmental & Social aspects and impacts of the eventual transmission line and offtake 
structures/mechanisms, along with the potential road works associated with the development of the 
Hub Dam Road will be considered and added to this ESMP once the route for the line and other items 
have been finalized. This ESMP will be appropriately updated prior to the construction of the TL, and 
the road and costs of mitigation added to the respective bid document and BOQ.   
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Executive Summary 
 
The countryôs total installed electricity capacity, as of March 2024, stands at 42,131 Mega 
Watt (MW); where the percentage share of hydel, nuclear, renewable, and thermal, is 25.4 %, 
8.4%, 6.8%, and 59.4 %, respectively1. According to the Economic Survey of Pakistan for 
2023-2024, the share of thermal power as a dominant source of electricity supply has declined 
over the past few years, showing an increased reliance on indigenous sources. This is evident 
from the share of hydel, nuclear, and renewable being 54.1% of the total 92,091 GWh of 
electricity generated in the country, indicating that the sources of electricity are shifting from 
thermal to cleaner sources2.  
 
To effectively overcome these challenges and introduce greater energy resilience in the 
country, and particularly in Sindh, The Government of Sindh (GoS) has undertaken the Sindh 
Solar Energy Project (SSEP) in various locations of the Sindh Province and sought World 
Bank (WB) funding for this purpose. The SSEP aims to increase deployment of renewable 
energy (RE) in Sindh Province spanning over three market segments including; utility-scale, 
rooftop and off-grid solar respectively. Under Component I of this project, a 150 MW solar park 
has been proposed for development at Deh Mitha Ghar in District Malir, Karachi. The 
installation and commissioning of this solar park is the focus of this Environmental and Social 
Management Plan (ESMP).  
 

Proposed Sub-Project Description  
 
The 620-acre site for the solar installation comprises of mostly flat land owned by the 
Government of Sindh. Parts of the site are being used by non-title holders (encroachers) for 
agricultural purposes given its proximity to freshwater due to the passage of the Hub Dam 
canal from nearby. These non-titleholders have also built small huts/ structures where they 
live nearby and farm on the land, selling the produce grown. Furthermore, within the 620 acres 
of land, there are 03 parcels of land equating a total of 18 acres, which are privately owned. 
These privately owned parcels of land will be excluded from the sub-project, and no land 
acquisition will be carried out with respect to them. It will also be ensured these parcels retain 
access to the road and their access is not otherwise curtailed.  
 

A detailed survey carried out at the site also led to the overall findings that:  

¶ There are 23 households present within the boundaries of the Deh Mitha Ghar site, 
with small residential structures, with all households encroaching on government land.  

¶ Of the 23 households, 17 are agricultural workers who are working on the site, and 06 
are persons who claimed to be in charge of agricultural land (not legal landowners) 
where the above agricultural workers were working. 

¶ 150 acres of agricultural land is present at the site.  
 
Prior to project initiation works, these people would have to be relocated in line with World 
Bank guidelines, where further details on the number of persons present at the site, their 
affected assets, the anticipated resettlement, relocation, and livelihood impacts alongside their 
remedial measures is defined in the separately prepared Abbreviated Resettlement Plan 
(ARAP). 
 

 
1 Ghumman, M. (2024, June 12). Installed electricity capacity stands at 42,131MW. Brecorder. 

https://www.brecorder.com/news/40308041/installed-electricity-capacity-stands-at-42131mw  
2 Pakistan Economic Survey 2023-2024  
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The site is approachable by the Hub Dam Road, which is currently a single track, unpaved 
road. Upgrading of this road by the Government of Sindh at any time in the future is not part 
of the current sub-project. 
 
A depiction of the site boundaries is provided below in Figure ES-1.  
 

 
Figure ES-1.1 - Project Location & Site Boundaries 

 

Regulatory Review & Applicable Operational Policies of the World 
Bank  
 
Sindh Environmental Protection Act (SEPA) 2014 being the principal legislation of 
environmental protection in Sindh Province envisages protection, improvement, conservation 
and rehabilitation with the help of legal action against polluters and green awakening of 
communities. The discharge or emission of any effluent, waste, air pollutant or noise in an 
amount, concentration or level in excess of the Sindh Environmental Quality Standards 
(SEQS) as specified by the Sindh Environmental Protection Agency (SEPA) has been 
prohibited under the Act, and penalties have been prescribed for those contravening the 
provisions of the Act. This subproject ESMP has fulfilled the requirements of this Act where 
an approval has already been issued by the EPA for the sub-project. 
  
Similarly, the applicable Operational Policies of the World Bank to the subproject include:  
 

¶ OP 4.01 - Environmental Assessment: This Subproject is classified as ñCategory Bò 
project per the WB Environment Category since the impacts of the proposed activities 
of solar panels installation and substation construction would be localized in nature 
and moderate in significance. 



 

Environmental and Social Management Plan  

 
150 MW Solar PV Installation at Deh Mitha Ghar 

Doc. No.: SSEP/ESMP/DMG/01 Rev.: 01 Executive Summary 

 

 

Page iii  of v 

¶ OP/BP 4.11 - Physical Cultural Resources (PCRs): There are no PCRs as protected 
under the Sindh Cultural Heritage (Preservation) Act 1994 and Antiquities Act 1975 
located in Subproject area, however the chance find procedures will be applicable.  

¶ OP/BP 4.12 - Involuntary Resettlement (IR): The subproject is located on land owned 
by Government of Sindh (GoS), where some people have settled and built structures, 
and would require relocation in line with WB guidelines prior to project implementation. 
Further details can be found in the separately prepared Resettlement Plan.  

 

Baseline Data Collection  
 
The data presented in the baseline section has been collected from primary and secondary 
sources. For the primary data acquisition, the ESMP team conducted reconnaissance and 
detailed field visits.  
 
Physical Environment 
 
Physical site surveys were carried out which aided in the development of the E&S measures 
for the development of the proposed solar park:  
 

¶ The topography of the area is plain for the most part with slight elevations forming 
towards the Hub dam Canal side.   

¶ Geologically this region represents the variable sedimentary rocks of late tertiary 
period uncomfortably overlain by fluviatile and aeolian sediments of Quaternary times. 
Structurally the Karachi region forms part of Kirthar fold belt of lower Indus basin and 
presents a series of plunging folds trending NE-SW. A cross section from the west to 
east transects four major anticline structures with three intervening synclines. The 
synclinal troughs are alluvial filled basins, which forms a drainage network of three 
ephemeral stream systems. The plunging tips of the anticlines form well-developed 
headlands and spurs of en-echelon nature. The landscape features show a marked 
structural and lithological control. However much of land surface is irregularly 
blanketed by aeolian sandy/silty cover and at places gravely mounds of variable 
dimensions are exposed as remnants of former fluvial terraces. In general, the maturity 
is exhibited in the relief condition of the area3. 

¶ Groundwater was not encountered up to the maximum explored depth of 5.0 meters 
below the existing ground level in the boreholes drilled at site during this investigation. 

¶ The environmental monitoring at the site, which included noise, air quality, and water 
quality surveys, depicted results in line with the barren conditions of the site, where 
noise and air quality were mostly within the acceptable standards and water quality 
was found to be without contamination and fit for consumption.  

 
Social Environment  
 
Alongside physical environment surveys, social surveys were also carried out at the site to 
identify the type of people living there, where data gathered included gender ratios, age 
compositions, education levels, occupations, religion, family system, marital status, population 
& family size, educational status, etc.  
 
 
 
 

 
3Gulraiz Hamid et.al (2012). Geomorphology of Karachi with a brief note on its vegetation 
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Impact Assessment  
 
Most of the subprojectôs environmental and social impacts will be beneficial, including for 
example generation of clean electricity, saving of carbon footprint of energy generation, 
generation of employment for locals etc. However, during construction phase, there will be 
some negative environmental and social impacts including, air quality deterioration due to dust 
and exhaust emissions during construction activities. Increased traffic flow towards subproject 
site could be a nuisance to nearby communities. There are chances of groundwater quality 
deterioration, in particular during rainy season, due to spills from construction equipment, fuel, 
inadequate disposal of liquid and solid waste, possible noise emissions from running of 
construction machinery, community nuisance etc. These impacts require appropriate 
mitigation and management measures to contain them. The subproject specific measures 
suggested are a) water should be sprinkled to suppress emission of dust. Wiping and 
sweeping should be adopted as a continuous activity to keep the site clean; b) traffic 
management plan must be developed carefully so that community nuisance and the 
congestion can be avoided; c) machinery operation and high noise activities should be 
carefully planned and scheduled; d) safety sign postings, warning signs, diversion signs and 
barriers will be installed to alert nearby community of all potential hazards including limited 
access to construction sites; e) construction works related solid waste should be disposed to 
Landfill site; f) it will be ensured that the wastes generated from construction activities are 
stored in a proper interim location onsite which should be adequately barricaded and covered 
to avoid ingress of storm water. The location of onsite waste storage site will be selected by 
the construction contractor as per detailed construction plan; g) high noise activities should be 
ceased between 22:00 and 06:00 hrs.; h) fuel oils and lubricants for construction machinery 
will be stored in covered diked areas, underlain with HDPE membrane; i) damage to ecology 
will be avoided by not altering the natural drainage pattern during construction; j) greening of 
the subproject site should include the plantation of native/indigenous trees and invasive 
species must be avoided; k) appropriate personal protective equipment (PPE) will be provided 
to construction labor in order to minimize risks, such as appropriate outerwear, safety shoes 
and gloves, safety helmets, harness etc.; l) extensive consultation with stakeholders will be 
carried out beforehand and their feedback, concerns and input will be taken into account in 
the project planning and execution; m) it will be ensured that the construction site is 
appropriately cordoned off with hard barricade; n) wastewater will be discharged through 
septic tank connected with soakage pit. 
 

Grievance Redress Mechanism  
 
The Grievance Redress Mechanism (GRM) proposed for subproject implementation will cater 
to all subproject affected persons and beneficiaries (residents of the Shah Mureed sub-division 
particular and District Malir). The PMU office will serve as the secretariat for the Grievance 
Redress Committee (GRC) that will be responsible for providing oversight on the entire GRM 
process at a strategic level and monitoring of complaints management. The GRM will be 
consistent with the requirements of the World Bank safeguard policies as well as local laws 
including the Protection against Women Harassment at Workplace Act. The GRM will also 
ensure mitigation of community concerns, risk management, protection against women 
harassment at workplace, sexual exploitation, abuse. Additionally, the effective 
implementation of GRM will maximize environmental and social benefits within the subproject 
area. The overall objective of the GRM is to provide a robust system of procedures and 
processes for transparent and rapid resolution of concerns and complaints identified at the 
local level. Information about the GRM (how to use, time frame for resolution of complaints 
etc.) will be disseminated widely in sub-project area. Regular contact with complainants will 
be maintained throughout the process and their satisfaction with the system will be assessed 
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in order to ensure that the feedback loop is closed. A record of the grievance redress system 
will be maintained and analyzed regularly to identify projects weaknesses and bottlenecks (if 
any) and user satisfaction with the GRM. 
 

Stakeholder Consultation 
 
The preparation of the ESMP provided opportunities for information-sharing and dialogue 
leading to more in-depth understanding of the environmental and social concerns related to 
subproject. Consultations were conducted with primary stakeholders including households 
and business owners of nearby villages. Consultations were also conducted with secondary 
stakeholders including relevant Local Government departments, utility companies and non-
governmental organizations active in the area. Respondents had a positive opinion about the 
proposed solar project and asserted that since the project site is vacant and barren land with 
sparse shrubs, ecology of the area will not be disturbed if the project activities are conducted 
in environment friendly manner with the benefits aiding everyone.  
 

Environmental & Social Management Plan  
 
This plan encompasses the findings of the assessment, highlighting pertinent impacts and the 
proposed mitigation measures for each environmental and socio-economic effect and 
monitoring parameters with responsibilities defined separately for each aspect. The 
environmental management and monitoring plan also presents the proposed corrective 
measures taken if the monitoring parameter results crosses the prescribed threshold limits 
defined under the applicable stringent standards.  
 
A cost has also been calculated and provided here for the implementation of all E&S measures 
during the different phases of the project, where this cost is proportioned at PKR 37.5 million. 
 
 

Disclaimer: This ESMP has been prepared for the solar park planned at the Deh Mitha Ghar site and does not include 

the offtake mechanism for the energy, i.e., the transmission line (TL). The Environmental & Social aspects and impacts 

of the eventual transmission line and offtake structures/mechanisms will be considered and added to this ESMP once 

the route for the line and other items have been finalized. This ESMP will be appropriately updated prior to the 

construction of the TL and costs of mitigation added to the respective bid document and BOQ.  
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1.  INTRODUCTION  
 
The Government of Sindh (GoS) has undertaken the Sindh Solar Energy Project (SSEP) in 
various locations of the Sindh Province and sought World Bank (WB) funding for this purpose. 
The SSEP aims to increase the deployment of renewable energy (RE) in Sindh Province 
spanning over three market segments including: utility-scale, rooftop and off-grid solar 
respectively.  
 
Although focused on the Sindh Province, the project is explicitly designed to influence national 
policy and regulatory oversight in relation to RE by introducing and showcasing well-run RE 
auctions, reducing the headline cost of solar deployment, creating sustainable business 
models for potential replication in other provinces, building institutional and private sector 
capacity, and identifying opportunities for future RE deployment that deal with issues of grid 
integration.  In the context of potential new investment in fossil fuel-fired generation capacity, 
and skepticism over the long-term role and integration of RE, the project is designed to help 
steer the Sindh province in particular and Pakistan in general, towards a lower carbon path to 
development, as indicated in its Nationally Determined Contribution to the global climate 
change agreement reached at the UNFCCC Conference of Parties 21 in Paris in 2015. 
 

1.1  Background ï Pakistanôs Electricity Generation Trends & Capacity  
 
The use of energy has increased significantly due to various inventions and innovations of 
common use made in last century. Thus, almost all human activities have become more 
dependent on energy, where developing nations in particular, exhibit a greater fundamental 
demand for reliable and affordable energy. In these countries, energy demand has been 
increased due to expansion in industry, modernized agriculture, increased trade and improved 
transportation. Pakistan is dependent on energy imports because there is lack of investment 
in indigenous resources of hydro, natural gas and lignite.  
 
The countryôs total installed electricity capacity, as of March 2024, stands at 42,131 Mega 
Watt (MW); where the percentage share of hydel, nuclear, renewable, and thermal, is 25.4 %, 
8.4%, 6.8%, and 59.4 %, respectively4. According to the Economic Survey of Pakistan for 
2023-2024, the share of thermal power as a dominant source of electricity supply has declined 
over the past few years, showing an increased reliance on indigenous sources. This is evident 
from the share of hydel, nuclear, and renewable being 54.1% of the total 92,091 GWh of 
electricity generated in the country, indicating that the sources of electricity are shifting from 
thermal to cleaner sources5.  
 
Nevertheless, renewable energy generation in Pakistan still falls far short of realizing its 
potential, despite the countryôs considerable resources. Given the growing electricity demand, 
depleting domestic gas reserves, and increasing dependency on fossil imports, renewable 
energy generation may aid in (i) displacing fuel imports, (ii) reducing electricity price volatility, 
and (iii) meeting the countryôs climate change mitigation targets through reductions in 
projected Greenhouse Gases (GHG) emissions.  This is supported by the World Bankôs 
Renewable Energy Resource Mapping initiative showing considerable solar and wind power 
potential across Pakistan. Sindh Solar Energy Project.  
 
 
 

 
4 Ghumman, M. (2024, June 12). Installed electricity capacity stands at 42,131MW. Brecorder. 

https://www.brecorder.com/news/40308041/installed-electricity-capacity-stands-at-42131mw  
5 Pakistan Economic Survey 2023-2024  
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1.2  Sindh Solar Energy Project  
 
The Sindh Solar Energy Project aims to support the deployment of solar power in Sindh, 
spanning at three market segments including: utility-scale, distributed generation, and at the 
household level, with the overall objective of the project being to increase solar power 
generation and access to electricity in the Sindh province. Public funding shall be used to 
leverage private sector investment and/ or expertise in the three segments, with an emphasis 
on long term sustainability, developing domestic solar PV experience, and the emergence of 
self-sustaining markets, where the project is designed to steer Pakistan towards a lower 
carbon path to development. Further details on the three components under the project are 
provided below:  
 
Component 1 ï Utility Scale Solar: Component 1 will finance a series of solar parks to 
leverage private sector development of solar PV through the use of competitive bidding under 
a ñsolar parkò model whereby the sites are identified by the Sindh Energy Department (SED) 
and the solar power projects are constructed and operated by private sector developers. The 
sites proposed for development under this component include:  
 

1. A 50 MW installation at Deh Manjhand, Jamshoro  
2. A 120 MW installation at Deh Halkani and Deh Bund Murad, District West, Karachi  
3. A 150 MW installation at Deh Mitha Ghar, District Malir, Karachi  

 
Component 2 ï Distributed Solar: Component 2 will finance 20 MW of distributed solar PV 
on the rooftops and other available space on and around public sector buildings in Sindh. The 
buildings for installation will be identified by the Sindh Energy Department and would be 
developed by private sector solar developers.  
 
Component 3 ï Solar Home Systems: Component 3 encompasses provision of solar home 
systems to 200,000 households with no or low access to electricity through the use of partial 
grants.  
 
Component 4 ï Capacity Building & Technical Assistance: Component 4 consists of a 
range of capacity building and technical assistance activities to support the design and 
implementation of the project and will include activities like training for the Energy Department, 
participation in World Bank capacity building events and liaison with relevant experts, amongst 
many other activities.  
 

1.3  Rationale for the Project  
 
As a result of sustained equipment and construction cost reductions internationally, and the 
experience gained from several early projects, solar PV is overall a low-cost option for 
additional power capacity. Transitioning to renewable energy offers Pakistan the potential to 
reduce its average cost of generation, diversify away from imported fossil fuels, and realize 
climate change, air pollution, and water conservation benefits. However, to continue to drive 
down the cost of solar power Pakistan needs to fully implement competitive bidding through a 
stable, transparent, and predictable series of solar auctions, leveraging successful 
international experience. There is also a need for future solar and wind projects to be 
developed more strategically than in the past, taking account of land availability, grid capacity, 
and grid integration issuesða fact that argues in favor of a stronger government role in 
identifying and predeveloping sites for the private sector development of solar power plants. 
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1.4  Subproject Overview  
 
Currently, Component 1 is planned for implementation under SSEP, where the construction 
and installation of solar parks is proposed at the sites highlighted above. The 150 MW 
installation of a solar park at Deh Mithaghar, Karachi will be the focus of this ESMP. The 
energy generated from the solar park will be off taken by Karachi Electric (KE) for feeding into 
the Karachi grid, for which a Memorandum of Understanding (MoU) has been signed with 
them. The land for this is owned by the Government of Sindh and has been allotted to the 
Sindh Solar Energy Project (where the land allotment order is attached to this document as 
Appendix-I). 
 
The location details of the sub-project site are provided below along with a map of the area:   
 

Table 1.1 - Location Details of Deh Mitha Ghar Site 

 
The 620-acre site for the solar installation comprises of mostly flat land, which is currently 
being used by non-title holders for agricultural purposes given the close proximity of freshwater 
due to the passage of the Hub Dam canal from nearby. These people have also built small 
huts/ structures where they live nearby and farm on the land, selling the produce grown. 
Furthermore, within the 620 acres of land, there are 03 parcels of land equating to a total of 
18 acres, which are private land (where these parcels of land will be excluded from the sub-
project, and no land acquisition will be carried out).  
 
A detailed survey carried out at the site also led to the overall findings:  

¶ There are 23 households present within the boundaries of the Deh Mitha Ghar site, 
with small residential structures there also, with all households squatting on 
government land.  

¶ Of the 23 households, 17 are agricultural workers who are working on the site, and 06 
are persons who claimed to be in charge of agricultural land (not legal landowners) 
where the above agricultural workers were working 

¶ 150 acres of agricultural land is present at the site  
 
Prior to project initiation works, these people would have to be relocated in line with World 
Bank operational policies. Details on the number of persons present at the site, their affected 
assets, the anticipated relocation, and livelihood impacts alongside remedial measures is 
defined in the separately prepared Abbreviated Resettlement Plan (ARAP). 
 
The site is approachable by the Hub Dam Road, which is currently a single track, unpaved 
road (where this road may be developed by the Government of Sindh later, however, is not 
anticipated for development under the project).

S. No. Latitude Longitude 
1 25° 8.295'N 67° 2.685'E 

2 25° 8.323'N 67° 2.429'E 

3 25° 8.598'N 67° 2.786'E 

4 25° 8.605'N 67° 2.819'E 

5 25° 9.992'N 67° 3.242'E 

6 25° 10.060'N 67° 3.134'E 

7 25° 10.061'N 67° 2.941'E 

8 25° 9.958'N 67° 2.876'E 

9 25° 9.947'N 67° 2.686'E 

10 25° 10.046'N 67° 2.693'E 

11 25° 9.978'N 67° 2.527'E 
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Figure 1.1 - Overview of Subproject Site
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a. Environmental and Social Management Plan (ESMP)  
 
Prior to the development of the subproject, an Environmental and Social assessment of the 
impacts the project may have on the surroundings is to be carried out. In line with the World 
Bankôs guidelines, and the projectôs environmental and social categorization, an 
Environmental and Social Management Plan (ESMP) has been deemed necessary. The 
ESMP is an instrument that details (a) the measures to be taken during the development and 
operation of a project to eliminate or offset adverse environmental and social impacts or to 
reduce them to acceptable levels; and (b) the actions needed to implement these measures. 
 

b.  Need and Purpose of the Study  
 
The Bank requires environmental assessments (EA) of projects proposed for Bank financing 
to help ensure that they are environmentally sound and sustainable, and thus to improve 
decision making, necessitating the need for this ESMP.  
 
Similarly, the Sindh Environmental Protection Act 2014 being the principal legislation of 
environmental protection in Sindh Province envisages protection, improvement, conservation 
and rehabilitation with the help of legal action against polluters. The discharge or emission of 
any effluent, waste, air pollutant or noise in an amount, concentration or level in excess of the 
Sindh Environmental Quality Standards (SEQS) specified by the Sindh Environmental 
Protection Agency (SEPA) has been prohibited under the Act, and penalties have been 
prescribed for those contravening the provisions of the Act. The sub-project ESMP prepared 
has taken into account these principles and considerations.  
 
The ESMP is also compliant with other local legislations especially local labor legislations as 
stated in section 3.3, which includes protection against harassment of women in the 
workplace, child labor, bonded labor, workmenôs compensation, and minimum wages. 
 

c. Objectives of the Study  
 
The objective of development of an Environmental and Social Management Plan (ESMP) for 
150MW Solar PV Power Plant Subproject is to mitigate and monitor adverse environmental 
and social impacts identified in the Environmental and Social Management Framework 
(ESMF) developed for this project. 
 
This ESMP complies with the WB safeguards requirements given in all triggered Operational 
Policies. The ESMP also complies with the national environmental requirements defined 
through Sindh Environmental Protection Act of 2014, subsequent regulations and guidelines, 
and also the provincial Acts and Regulations. 
 

d.  Study Methodology  
 
The Methodology for the ESMP comprises of a series of integrated tasks carried out by the 
consultant team, including a combination of fieldwork and desk reviews as deemed necessary 
to meet the needs of the ESMP:  

1. Sub-Project Screening: The anticipated impacts from the site are screened following a 
visit to the site and identifying anticipated impacts and nearby receptors. The screening 
checklist carried out for this sub-project is attached to the report as Appendix-II.  

2. Sub-Project Description: The proposed activities under the project are understood and 
analyzed with respect to the Valued Environmental Components (VECs) to identify 
areas for potential impacts.  
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3. Legislative Review: A review of all pertinent legislation to the sub-project is carried out 
to demarcate the boundaries within which sub-project development and 
implementation is to be carried out.  

4. Delineation of Area of Influence: The Area of Influence (AOI) comprising of the site and 
related facilities, is where project impacts are envisaged, which is where the impact 
assessment was carried out. The AOI for this project has been perceived as 250 
meters from the boundary of the project site.  

5. Analysis of Alternatives: An analysis of the different potential alternatives for the sub-
project is also carried out to select the most viable design and layout of the sub-project 
with minimal impacts. The No Project Option (NPO) was also considered with respect 
to the burgeoning energy demands, shortfalls, and economic conditions of the country.  

6. E&S Surveys: Following the review of information, and legislation, the team carried out 
extensive surveys pertaining to the existing physical environmental conditions, and the 
socio-economic baseline conditions of the area.  

7. Stakeholder Consultations: Stakeholder identification and consultation was carried out 
during the assessment on two fronts: primary stakeholders who would be directly 
affected by the project, and secondary stakeholders who have some sort of interests 
vested in the project.  

8. Impact Assessment: Environmental and social impacts from the sub-project were 
envisaged and in accordance with their level of risk and impact, mitigation measures 
were proposed accordingly.  

9. Environmental & Social Management Plan: The findings from the assessment and 
proposed mitigation measures are summarized in the ESMP, along with an 
implementation budget, and responsibilities for implementation-defined for SSEP, the 
project contractor, and other parties involved. 
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Figure 1.2 - Area of Influence of the Sub-Project 
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Figure 1.3 - Proposed Boundary Wall Around Project Site (Excluding the private land parcels)
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e. Report Organization  
 
This report contains 09 chapters where the contents of each chapter are described as follows:  
 

Table 1.2 - Report Organization 

Chapter 
No. 

Chapter Name Description 

1 Introduction 
Provides an introduction into the sub-project, and the 
assessment being carried out. 

2 
Sub-Project 
Description 

Provides a detailed description of the sub-project and 
the implementation requirements for its execution 

3 
Review of Pertinent 

Legislations 

Delves into the relevant local legislative requirements 
and operational policies of the World Bank applicable 
to the sub-project 

4 
Analysis of 
Alternatives 

Provides details on alternate design and options 
considered for the proposed interventions, location, 
and design. 

5 
Description of 

Baseline 
Conditions 

Comprises of a detailed narrative of the existing 
(baseline) conditions of the sub-project area, with 
respect to its physical, biological, and socio-economic 
environment (the VECs). 

6 

Anticipated 
Impacts & 
Mitigation 
Measures 

Elaborates the likely impacts of the sub-project on the 
identified VECs during the construction and operation 
stages of the project, along with the required mitigation 
measures to minimize these impacts. 

7 
Grievance Redress 

Mechanism 
Describes the mechanism in place for the grievance 
redress procedure for project related queries. 

8 

Information on 
Disclosure, 

Consultation, & 
Participation 

Provides a summary of the consultative sessions with 
the local community as well as with other stakeholders 
including government departments and non-
governmental organizations (NGOs) for their opinions 
and suggestions on the project. 

9 
Environmental & 

Social 
Management Plan 

Outlines the mechanism to be adopted for the 
implementation of measures and monitoring the 
environment during all stages. 
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2.  SUB-PROJECT DESCRIPTION  
 
This section presents the technical details of the proposed sub-project such as the design and 
layout of the solar panels and associated infrastructure facilities to be developed, including 
construction machinery, equipment required, project cost, and implementation schedule.  
 

a. Subproject Location  
 
The 150MW Solar PV Power Plant Subproject is located in Shah Mureed sub-division of 
District Malir, Karachi City, Sindh, Pakistan.  
 
The 620-acre site for the solar installation comprises of mostly flat land, which is currently 
being used by non-title holders for agricultural purposes given the close proximity of freshwater 
due to the passage of the Hub Dam canal from nearby. These people have also built small 
huts/ structures where they live nearby and farm on the land, selling the produce grown. 
Furthermore, within the 620 acres of land, there are 03 parcels of land equating to a total of 
18 acres, which are private land (where these parcels of land will be excluded from the sub-
project, and no land acquisition will be carried out, where a map of this is provided in Figure 
1.3).  
 
A detailed survey carried out at the site also led to the overall findings:  
 

¶ There are 23 households present within the boundaries of the Deh Mitha Ghar site, 
with small residential structures there also, with all households squatting on 
government land.  

¶ Of the 23 households, 17 are agricultural workers who are working on the site, and 06 
are persons who claimed to be in charge of agricultural land (not legal landowners) 
where the above agricultural workers were working 

¶ 150 acres of agricultural land is present at the site  
 
Further details on the number of persons present at the site, their affected assets, the 
anticipated resettlement, relocation, and livelihood impacts alongside their remedial measures 
is defined in the separately prepared Abbreviated Resettlement Plan (ARAP).  
 
The site is approachable by the Hub Dam Road, which is currently a single track, unpaved 
road (where this road may be developed by the Government of Sindh later, however, is not 
anticipated for development under the project).  
 

Table 2.1 - Co-ordinates of Project Site 

S. No. Latitude Longitude 

1 25° 9ô 58.86ô' N 67° 2ô 31.93ô' E 

2 25Á 10ô 2.79ô' N 67Á 2ô 41.68ô' E 

3 25Á 9ô 57.08ô' N 67Á 2ô 41.52ô' E 

4 25Á 9ô 57.57ô' N 67Á 2ô 52.64ô' E 

5 25Á 10ô 3.63ô' N 67Á 2ô 56.82ô' E 

6 25Á 10ô 3.71ô' N 67Á 3ô 8.18ô' E 

7 25Á 9ô 59.54ô' N 67Á 3ô 14.71ô' E 

8 25Á 8ô 36.52ô' N 67Á 2ô 50.04ô' E 

9 25Á 8ô 36.06ô' N 67Á 2ô 47.64ô' E 

10 25Á 8ô 17.61ô' N 67Á 2ô 41.31ô' E 

11 25Á 8ô 19.21ô' N 67Á 2ô 26.24ô' E 
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b.  Existing Land Use  
 
With the exception of the affectees highlighted above, there is no prevalent use of the land 
chosen for the sub-project, where the non-agricultural parts of the land are barren. A map of 
the land use is also provided below in Figure 2.2, along with some pictures of the sub-project 
area in table 2.2.  



 

Environmental and Social Management Plan  

 

150 MW Solar PV Installation at Deh Mitha Ghar  

Doc. No.: SSEP/ESMP/DMG/01 Rev.: 01 Subproject Description 

 

 

Page 3 

 
Figure 2.1 - Land Use Map of the Sub-Project Site  
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Table 2.2 - Pictures of Subproject Site 
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c. Proposed Plant Layout  
 

 
 

 
Figure 2.2: Preliminary Plant Layout (Single Axis layout) 

 
This proposed plant layout has been finalized following a review of the different alternatives 
available for the setup of the plant (further details provided in the Analysis of Alternatives 
chapter), where the major technical configuration, specifications of PV modules, inverters 
considered in general layout concept, and the energy yield estimation are provided in the same 
chapter.    
 

d.  Project Technical details  
 
The criterion for selection of PV panels and Inverters is based on the various simulations 
performed in the feasibility study. On the basis of better energy yield and performance ratio, 
Bifacial PV modules from JA Solar and Sungrow inverter was selected for preliminary design 
of the Plant. 
 
Central inverters are preferred compared to String inverters based on below mentioned 
advantages; High efficiency: Central inverters are very efficient, with conversion efficiency 
ranging from 95% to 98%. This means they can convert much of the direct current produced 
by the solar panels into alternating current electricity fed into the grid. Cost-effective: Central 
inverters are cost-effective, especially in large solar power plants. Their cost per watt is lower 
than micro-inverters or string inverters. Easy maintenance: Central inverters are easy to 
maintain and have fewer parts to replace. They also have a longer lifespan, so they must be 
replaced less often. The major technical characteristics of the PV Module are provided below 
in table 2.3, and the major technical characteristics of the inverter are provided below in table 
2.4.  
 

Table 2.3 - Major Technical Characteristics of PV Module 

Parameters Description 

Module Model JAM66D45-620 / LB 

Manufacturer JA Solar 

Nominal Power (W) 620 
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Parameters Description 

Efficiency (%) 23 

Power Tolerance (%) ± 5 

Cell Type Si-Mono  

Open Circuit Voltage (V) 48.5 

Short Circuit Current (A) 17.42 

MPP Voltage (V) 1500 

MPP Current (A) 35 

Power Coefficient of Temperature (%/C) -0.3 

Nominal Operating Cell Temperature 
(NOCT) 

45±2 

Height x Width x Thickness (mm) 2382 x 1134 x 30 
Source: SSEP Feasibility Study Report (150 MW Solar PV Power Project), September 2024 ï 
Renewable Resources (Pvt) Limited.  

 
Table 2.4 ï Major Technical Characteristics of Inverter 

Parameters Description 

Inverter Model Sungrow-8800 kW 

Manufacturer Sungrow 

Nominal AC Capacity 8800 KW 

Maximum DC Input Power 10560 KWp 

MPP Voltage Range 938 V ï 1500 V 

Maximum DC Current 11840 A 

Nominal AC Current 9240 A 

Maximum Efficiency 99 

European Efficiency 98.7 

Operating Temperature Range -35°C to ± 60°C 
Source: SSEP Feasibility Study Report (150 MW Solar PV Power Project), September 2024 ï 
Renewable Resources (Pvt) Limited.  

In line with these technical characteristics, the configuration between the PV modules and the 
inverter, as proposed in the feasibility study is as follows:  
 

Table 2.5 - Plant Configuration (PV Module & Inverter) 

Parameter Value 

System Type Single Axis (with backtracking) 

Module Type Si-Mono (Bifacial) 

Inverter Type SG8800HV @ 25°C 

Pitch 6.8m  

Tilt Variable  

Installed Capacity (DC) 150 MWp 

Total Number of Modules 241,948 

Modules per Inverter 16, 130 

Number of Modules in series 28 

DC/AC ratio 1.14 

Number of inverters 15 

Nominal Power of One 
Inverter (kw) 

8,800 

Total AC Power (kW) 132,000 
Source: SSEP Feasibility Study Report (150 MW Solar PV Power Project), September 2024 ï 
Renewable Resources (Pvt) Limited 
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Grid Connection 
 
The key components of the solar plant will be PV panels, mounting structure, cabling, 
inverters, step up transformers and switchgear. PV panels convert the solar radiation into DC 
electrical energy which will be converted into AC energy by inverters. The Project connection 
point is yet unknown and will be defined later during the Project development such as in the 
Transmission Connection Agreement and/or Power Purchase Agreement once KE has carried 
out its detailed studies for the offtake of the power.  
 
The key components of the solar plant will be PV panels, mounting structure, cabling, 
inverters, step up transformers and switchgear. PV panels convert the solar radiation into DC 
electrical energy which then will be converted into AC energy by inverters. The Project 
connection point is looping IN-OUT of 220 kV Single Circuit between 220 kV Baldia Substation 
and 220 kV Surjani Substation of KE network. The electrical network within the vicinity of the 
site of the plant comprises of LV (22/33 kV) and HV (220 kV) lines. The electricity generated 
by the Project will be directly fed to 220 kV Baldia Grid and 220 kV Surjani Grid station via 
loop inïout arrangement as pointed out in Grid Interconnection study or as advised by the KE 
(Power Purchaser), where a diagram for this is provided below:  
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Figure 2.3 - Diagram for interconnection of 150 MW solar park with grid stations6 

 
Subsequently, a summary of the plant equipment and data is provided below:   
 

Table 2.6 - Plant Data 

General  

1 Expected Commercial Operation Date (COD) March 2026  

2 Location/ Coordinates of Project  Provided above  

3 Information about the nearest grid station  220 kv Surjani  

4 Any electrical SLDs, if any, prepared for project  NA 

Generators  

 
6 Given both sites (Deh Halkani & Deh Band Murad, and Deh Mitha Ghar) will be connected and then 

connected to the grids, the interconnection works will be the same.  
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5 Number of inverter units  60 /92 Nos 

6 Number of Inverter groups  8 /12 Nos 

7 Power produced by each inverter unit (MW)  2 

8 Rated apparent power of each inverter unit 
(MVA)  

2.5 

9 HV level  22 KV 

10 Generation Voltage  0.4 KV 

11 Nominal DC Power of the plant (MW)  150 / 230 MW 

12 Net AC Output of the Plant (MW)  120 / 184 MW 

GSU Transformers  

13 Number of GSU Units 220/ 22 kv  2 

14 Transformer Rated Power (MVA)  150 

15 Transformer Impedance (R,X) in % at % Rated 
MVA Base  

12% 

16 Number of Step-Down Transformers, 22kv/0.4kv 8/12 

17 Step Down Transformer Rated Power, MVA 20 
Source: SSEP Feasibility Study Report (150 MW Solar PV Power Project), September 2024 ï 
Renewable Resources (Pvt) Limited 

 
Similarly, table 2.7 below shows the monthly Global Horizontal Irradiation (GlobHor), Diffuse 
Horizontal Irradiation (DiffHor) and ambient temperature breakdown of the Typical 
Meteorological Year (T_Amb) at the Project location. Based on the statistics, the annual 
average GHI at Project location is expected around 1960 kWh/m^2 and annual average 
temperature around 26.5°C.  
The respective annual average Diffuse Horizontal solar Irradiance (DHI) corresponds to 927 
kWh/m2.   
 
Table 2.7 - Typical Meteorological Year GHI, Average DHI, & Ambient Temperature 

Month GlobHow (KWh/m2) DHI (KWh/m2) 
Ambient Temperature 

(°C) 

January 133.6 53.1 20.59 

February 148.1 55.6 23.79 

March 195.3 76.2 25.87 

April 211.3 86.1 28.83 

May 221.5 102.3 30.52 

June 184.3 100.6 30.93 

July 146.9 105.2 29.90 

August 139.9 93.5 29.20 

September 163.7 82.8 30.03 

October 172.3 68.6 27.72 

November 138.5 56.9 25.00 

December 126.6 49.8 19.27 

Annual 1982.0 930.6 26.81 
Source: PVsyst - Simulation Report (150 MW Solar PV Power Project), September 2024 ïRenewable 
Resources (Pvt) Limited. 

 
The solar resource assessment for the Project site is estimated by analyzing solar data and 
accuracy from different databases that are commonly being used in the current PV market. 
Solar data generated from Solargis7 at the location of the site, is used as representative data 

 
7 https://solargis.com/ (Solar irradiance data, online apps and consultancy services for reducing 
risks and optimizing performance of solar power plants). 
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for this project and this corresponds to the annual average solar irradiation on horizontal plane 
(GHI) to 1982 kWh/m². The blue spot in the figure below shows the site location. 

 
Figure 2.4 - Solar Resource Map of Pakistan 

 
The climate of the Project area can be broadly classified as arid, moderate, hot and humid. 
The mild winter is restricted to the December-February period. The summer extends from 
March-November, which overlaps the short spells of the main rainy season during July-
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August. The weather tends to be very humid during June, July, August and September and is 
pleasant during February and March.  

 
Figure 2.5:   Monthly long-term average, minimum and maximum [°C] profile 

 
In conclusion, the Typical Meteorological Year (on hourly steps) data representing annual 
average GHI of 1982 kWh/m2, annual average DHI of 928 kWh/m2, and annual average 
temperature of 26.4°C are used for energy yield assessment for the Project. The uncertainty 
on annual average GHI, according to Solargis is +/- 4.5%. 

 
Figure 2.6 - Annual Variation in Solar Energy Generation 

Source:  PVsyst - Simulation Report (150 MW Solar PV Power Project), September 2024 ïRenewable 
Resources (Pvt) Limited. 
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The solar power plant has been modeled according to the following block diagram. 

 
Figure 2.7: Typical Function of Solar Power Plant 

 
The way this works is that the irradiance profile from the sun us used as an input to the panel 
module which then calculates the DC power at that value of the irradiance. This value is then 
input to the electrical model of the solar power plant (inverter module) which then goes on to 
calculate the AC power supplied by the solar power plant. 
 
PV Module Standards 

¶ Thresher Test, Long-Term Sequential Test, and PID-Free 

¶ IEC 61646 1500V, IEC 61730 1500V, CE 

¶ IEC 61701 Salt Mist Corrosion, IEC 60068-2-68 Dust and Sand Resistance 

¶ ISO 9001:2008 and ISO 1400:2004 

¶ UL 1703 and ULC 1703 Listed Class B Fire Rating (Class A Spread of Flame) 

¶ CSI Eligible (CA-USA), FSEC (FL-USA), MCS (UK), CEC Listed (Australia), In Metro 
(Brazil) 
 

Suitability of Solar Modules to the Project 
The modules selected for the project will have built-in features for extreme weather conditions 
to be suitable for the project site. The modules will be subject to conditions such as 
temperatures between (-40oC to 85oC), wind speeds exceeding 5 m/s, and precipitation on 
panels in case of rare occasional occurrence of a sandstorm. Therefore, modules will consist 
of materials that have a high tolerance to these conditions and more, meaning a high factor of 
safety and resilience. Additionally, the modules should allow for easy and fast maintenance 
along with cleaning operations. 
 
Inverter Features 

¶ Installation: Suitability for outdoor installation and the prevailing ambient conditions 
according to IEC 60721-3-4 (4C2 regarding chemically active substances and 4S2 
regarding mechanically active substances). 

¶ Enclosure: Enclosure made of high-quality steel with a protection degree of min IP54 
according to IEC 60529 

¶ Temperature range: Suitability for ambient temperatures from -20°C up to +50°C and 
delivery of full nominal power at +50°C . Operation up to 62 °C. 

¶ Overcapacity: Overload capacity of 10% of nominal power at ambient temperature of 
25°C 

¶ Ventilation: Ventilation without filters and with minimum required maintenance. Fresh 
air consumption max. 3000m3/h. 

¶ Compact dimensions (HxBxT) and weight: 228 x 256 x 95,6 cm,1800 kg 

¶ Grid management functions: According to the requirements of BDEW medium voltage 
guideline for dynamic grid support 

¶ Efficiency: 
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o Euro-eta: 98,4% 
o THD total < 3% of nominal power 
o Power Factor: 0.9 leading é 0,9 lagging 
o Energy consumption during operation: < 1500 W 
o Standby consumption: < 100 W 

 
Equipment Standards 
All the equipment complies with international standards set by the IEC. The equipment also 
comes with certificates that guarantee performance at temperature extremes varying from -10 
°C to 50 °C and under sand dust condition. 

 
Figure 2.8: Picture of Transformer 

 

 
Figure 2.9 - Picture of a Solar Panel 

 
Electrical system design 
A separate electrical and grid interconnection study will be conducted by a third party i.e., 
Power Planners International (Pvt) Ltd, for the project including Power Quality, Load Flow, 
Short Circuit and Power Evacuation scheme. This study will be approved by the Power 
Purchaser. The electricity generated will be directly fed into any existing Grid Station of the 
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Power Purchaser as pointed out in Grid Interconnection study or as advised by the KE (Power 
Purchaser).  
 
PV Plant Electrical Overview 
The detailed design of the electrical works shall be carried out by the EPC contractor prior to 
start of construction. The detailed design must be reviewed and approved by the Power 
Purchaser. The following sub-sections provide an overview of the solar PV power plant. 
The key electrical components of the plant shall include the PV panels, cabling, inverters, step 
up transformers and switchgear and complete installation material. 
 
The conversion of solar radiation into electrical energy (DC power) shall be performed using 
the PV panels. The PV panels shall be split in multiple groups since that will allow for the use 
of lower current carrying capacity cables and shall offer more redundancy in contingency 
conditions. 
 
The DC electricity from the panels shall be converted into 50Hz AC via the inverters. There 
may be some support apparatus such as junction boxes between the inverter and the panels. 
The output voltage of the inverter can be classified as low voltage (LV), and therefore, shall 
require stepping up to medium voltage level (MV) i.e., 22 kV or 33 kV by means of step-up 
transformers. Once stepped up to 22 kV or 33 kV through transformers, the power shall be 
transmitted to the substation where it will be stepped up to the KEôs grid voltage (i.e., 132 kV 
or 220 kV). The substation will serve as the interconnection point to the utility transmission 
grid system. 
 
Appropriate rainwater drainage system on the entire Project site shall be designed and 
implemented. Suitable installation level for electrical and mechanical equipment shall be 
designed keeping safety margin from maximum recorded 50 years flood levels. 
A pictorial representation of the plant is given below: 

 
Figure 2.10:  Block Diagram of Single PV Group 
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Interconnection of PV Modules and Formation of Arrays  
The interconnection of PV modules and formation of arrays will be designed by the EPC 
contractor. The overall layout shall consist of PV arrays, inverters, control room/building and 
substation. Factors influencing the design include: 

¶ PV module rating and dimensions 

¶ Inverter rating and dimensions 

¶ Principal direction of sunlight 

¶ Topography and shape of land 

¶ Type of sub-structure 

¶ Geotechnical conditions 

¶ shading objects 

¶ Weather and other environmental conditions 

¶ Existing infrastructure 

¶ Local regulation and legislation 

¶ Utility requirements 
 

SCADA System 
The entire plant equipment shall be connected to a SCADA system with system redundancies 
to monitor and display in the Plantôs control room all required plant & equipmentôs data and 
signals including alarms. SCADA servers need to be fully redundant (2 x 100%) and contain 
hard disks for storage of plantôs historic operation data. All signals required by the grid code 
need to be transferred to the control center of the grid operator. 
 
Degradation  
The long-term energy yield is estimated for the project life of 25 years and considering an 
annual average degradation (from year 2 and onwards) of 0.45% of reduction in module name 
plate power. This degradation value is in line with the guarantees provided for the selected 
module by the manufacturer. For clarification, the first-year energy already includes the 
degradation of 2.0% which is also in line with the manufacturerôs power guarantee provided 
for the module considered in this assessment. 
 

e. Proposed Project timeline  
 
Following the award of work to the successful bidder, it is estimated that the project will be 
developed overall in a 1-year period, where this will include development of the finalized 
design, survey works, and project development. 

 

f.  Design of Mechanical Works  
 
For the mechanical works, the project should use the most advanced technological approach 
available for optimized design. The mechanical design shall consider site specific conditions 
and information including but not limited to corrosion, wind loads and gusts. The sub-structures 
will be procured through suppliers with prequalified technology and design. 
 
All the mechanical works and structures should be as per international standards and 
recommended prudent practices applicable. This will be carried out by the successful Bidder 
after the auction process through its EPC contractor. 
 

g.  Design of Civil Works  
 
The civil works will include but not be limited to: 
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¶ Cleaning and preparations of the site including cutting of trees. 

¶ Erecting and installing the laydown area according to requirements in the Design Basis. 
The area must be cleared, leveled, compacted and fenced. 

¶ Installation of water supply line to the control building using the borehole as the 
preferred source. Provision should also be made for storage of drinking water. 

¶ Construction / pre-fabrication of the control building including foundations, electricity 
supply, air-conditioning, water and sewage tank. 

¶ Make provision for water supply during construction as well as operations. 

¶ Excavating and backfilling of trenches as per specification, relevant drawings, norms 
and regulations. 

¶ PV Array foundations and Substation & Control Building foundations according to the 
requirements of the Project. 

¶ Foundations of the containerized inverter/transformer solution. 

¶ Internal roads according to the preliminary design drawings and specifications. 

¶ Access road according to preliminary design drawings. 

¶ Preparing the ground for works. 

¶ Surveying of the area including fencing, significant points of the substructure, internal 
roads, and trenches. 

¶ Installing drainage and storm water management systems as per design. 

¶ The design of civil works shall be according to the soil and seismic conditions; and to 
bear high winds / gusts. This will be carried out by the successful Bidder after the 
auction process through its EPC contractor. 

 
Site Clearance & Grading Works  
 
Site Clearance works will also be required to address the hill in the middle of the site, where it 
will have to be graded to ensure that once installed, the solar panels will be at the optimum 
angle for maximum power generation. This site clearance and excavation will comprise of 1.7 
million cubic feet of earthwork which will be excavated, and subsequently used to level the 
ground, with no additional disposal necessary. An outline of the steps involved in this process 
is provided below:  
 

¶ Initially, clearing and grubbing will be carried out, where vegetation, rocks, and other 
debris will be removed to ensure a clear ground surface for work. At this particular site, 
over 1.7 million cubic feet of earthwork will be excavated.  

¶ Following this, cut and fill operations will be employed to reshape the hillside by 
excavating high points and filling lower areas to create a level surface.  

¶ To ensure a solid foundation, the graded soil is compacted, and soil stabilization 
techniques such as adding binding agents like lime or fly ash may be used to enhance 
durability. Given  

¶ Special emphasis will be given to adopting and implementing erosion control measures 
at site to ensure the safety of the workers and those around them. Drainage planning 
will also be a part of the project, to allow for drainage systems to help direct water away 
from the site to prevent erosion or damage to the solar infrastructure.  

 
In terms of equipment, this will require 6 jackhammers/ dozers along with 16 dump trucks. The 
contouring plan of the site is attached to this report as an appendix. Once the excavation/ 
grading has been done, the spoil will be used for leveling works, hence, no waste overall will 
be generated.  
 
Pictures of the hill from this site are attached below:  
 



 

Environmental and Social Management Plan  

 
150 MW Solar PV Installation at Deh Mitha Ghar  

Doc. No.: SSEP/ESMP/DMG/01 Rev.: 01 Subproject Description 

 

 

Page 17 

 

 
Figure 2.11 - Hills at the Project Site 

Relocation of Water Pipeline and Sump Pits  
 
Furthermore, prior to the development of the site and its boundary wall, there also exists a 
pipeline at the site including some sumps which supply water to agricultural land near the 
vicinity of the site from the Hub dam canal. The locations of these sumps, along with the route 
of the pipeline are highlighted below:  
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Figure 2.12 - Location of Water Pipeline & Sump Pits 

The relocation of this pipeline and the sump pits to outside the boundaries of the project site 

is necessary to ensure that following the development of the boundary wall at the project site, 

the sump pits and pipeline will be inaccessible by pipeline end users . Hence, to ensure that 

these are accessible for maintenance works, the pipeline and pits will be re-routed outside the 
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project boundary Wall. This will cost roughly around 241 million PKR, where the breakdown 

of this cost is attached to the appendix.  

h.  Construction Management  
 
Like many power projects in Pakistan, the structure of EPC contract will be on a ñturnkeyò 
basis. Everything will be managed from one platform (one window) of the EPC contractor. The 
partners of EPC contractor shall be underneath that platform such that the guarantees and 
warranties mechanism does not deviate from the basic concept and international practices. In 
this way, the role of Client will become to supervise and monitor everything and there could 
be a construction supervision engineer hired for this purpose. The arrangement of EPC 
contract shall be back-to-back with the requirements of Energy Purchase Agreement (EPA). 
However, this remains in the domain of the party who will put up the project after being 
successful in tendering process. 
 

i.  Geotechnical Investigation  
 
The geotechnical Investigation for Installation of Solar Power Plant at Mitha ghar was carried 
out by Soil Testing Services (STS) in order to determine geotechnical parameters of 
subsurface deposits. Scope of field work included drilling of twenty-two (22) boreholes up to 
the depth of 5.0 meters below the existing ground level. Soil samples were collected during 
field investigation. 
 
The deposition of the area mainly consists of óvery loose to very dense, silty, fine to coarse 
grained, sandô and óweak, distinctly weathered, limestoneô. Groundwater was encountered at 
the depth range of 1.5 ï 2.0 meters below the existing ground level in the boreholes drilled at 
site, at the time of this investigation. 

¶ Keeping these conditions under consideration:  

¶ Allowable bearing pressures for pad foundations have been provided at a depth of 1.0 
- 2.0 meters below the existing ground level for Solar Panels foundations. 

¶ Allowable pile capacities are documented for various diameters and lengths of piles 
intended for Solar Panels foundations. 

¶ Earth pressure parameters have been provided for earth retaining structures.  

¶ Seismic soil profile has been taken as óSDô for the foundations in accordance with PBC-
21. 

j.  Operating Modality  
 
KE will be conducting the competitive auction for the project in accordance with NEPRA 
requirements, where the successful bidder will operate on a BOOT Basis (Build-Own-Operate-
Transfer), where the project will then be transferred to the Government of Sindh after the 
expiry of the term. 
 

k.  Project Construction Work Force & Construction Camps  
 

i.  Site Work Force  
 
Manpower demand estimation is an essential component to facilitate deployment of 
manpower. The project involves professional, administrative, skilled, and unskilled labor which 
will be deployed.  
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For the construction activities, based on the numbers obtained from the PMU, a peak number 
of 400 skilled and unskilled workers will be required, where over 120 workers will be required 
during the operational stage. The ultimate number of laborers shall ultimately be dependent 
on the contractorôs activity schedule following the award of contract. Nevertheless, the 
contractor will be mandated to hire unskilled labor from the communities nearby and provide 
them with training for carrying out the required works.  
 

ii.  Construction Camps  
 
Following a detailed review of the project works and the area available, it is decided the 
contractor camps will be built within a portion of the enclosed project site where guidelines for 
camp site selection, establishment, and operations are provided below to ensure minimal 
impacts:  
 
Land Acquisition & Resettlement  

¶ Given that the camp sites have been proposed for development on a portion of the 
project land, land acquisition will not be an issue as all project land is owned by the 
Government of Sindh. In terms of resettlement, the camp sites will only be developed 
once the people at the site have been effectively relocated  

Workforce Management  

¶ Camp sites must not pose a threat to domestic or public water supplies, and care 
should be taken to prevent drainage from the camps from affecting water sources  

¶ The size of the camp site should be adequate to prevent overcrowding of necessary 
structures  

¶ Camp sites should be in areas that are not prone to periodic flooding  
 
Approval of Camp Sites  

¶ The contractor, in consultation with the Supervision Consultant (SC), will select the 
final locations of the contractor camps  

¶ The selected locations will be subject to approval from the SSEP PMU in line with 
provisions of labor management developed  

 
Code of Ethics & Cultural Observations  

¶ A code of ethics (including GBV awareness) has been established for laborers to guide 
their interactions with the surrounding communities and among themselves, where it 
is attached to this report as Appendix-III. Laborers at the construction camps must 
adhere to this Code of Conduct that promotes positive interactions with the surrounding 
communities and fosters a harmonious work environment amongst themselves.  

 

l.  Electrical Demands & Source  
 

i.  Construction Phase  
 
During construction, electricity will be provided by diesel power generators with a capacity of 
up to 125 KVA each. 
 

ii.  Operational Phase  
 
During operations, electricity generated at the site will be used to fulfill requirements at the 
site, e.g. for the office and other associated facilities.  
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m.  Water Demand & Source  
 
In this section, the water demand for the construction and operational stages is assessed and 
reported, along with the potential source for this water, where potable water will be required 
for consumption at the site. Dedicated water supplies will also be stored for firefighting 
purposes and emergency response needs adequately in line with the fire risk at the site during 
construction and operations.  
 

i.  Construction Phase  
 
The source of water during the construction phase will be from water bowser tanks. The World 
Health Organization (WHO) defines between 50 and 100 liters of water per person per day 
are needed to ensure that the most basic needs are met, and no health concerns arise8. In 
this case, considering the higher end of the spectrum of the project, where each worker will 
require 100 liters/ day, the water consumption is estimated to be over 40,000 liters/day9 for 
400 construction workers.  

ii.  Operational Phase  
 
Similarly, during operations, for 120 personnel, it is estimated that roughly 12,000 liters/day 
will be required. The source of the water will be from water bowsers, where the water will be 
stored in dedicated tanks for use on site.  
 

n.  Wastewater Generation  
 

i.  Construction Phase  
 
The estimated wastewater generation during the construction phase for 400 workers is 
estimated at 32,000 liters/day10 from the construction camps. Septic tanks will be constructed 
to provide primary treatment after which the wastewater will be discharged from the site.  
 

ii.  Operational Phase  
 
The estimated wastewater generation during the operational phase for 120 workers is 
estimated at 96,000 liters/ day. Proper septic tanks will be constructed for treatment prior to 
discharge from the site.  
 

o.  Solid Waste Generation  
 
During construction activities, waste will be generated at the construction sites and contractor 
camps, where this will be recycled to the extent possible, after which they shall be safely 
disposed of in the operating landfill site.  
 
Considering 0.5 kg/capita/day of solid waste generated, the estimated solid waste generation 
is considered to be 200 kg/day for 400 workers during construction, and 60 kg/day for 120 
workers during operations.  
 

 
8 UN ï Water Decade Programme on Advocacy and Communication and Water Supply and Sanitation Collaborative Council  
9 Tentative work force requirements refer section above.  

= (100) x (400) = 40,000 litres/ day  
10 Design criteria of Public Health Engineering for Water Supply, Sewerage, and Stormwater Drainage (Domestic sewage 

generation = 80% of water consumed/ day).  
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3.  REVIEW OF PERTINENT LEGISLATIONS  
 
This section describes the applicable World Bank standards applicable to the sub-project 
along with the relevant national and provincial environmental and social legal requirements of 
various legislations and regulations.  
 

a. National & Provincial Legal Framework  
 
This section briefly describes the national and provincial laws, policies, strategies, guidelines, 
codes, and procedures relevant to the project and stipulates the various requirements that 
have been or will be carried out during the planning and implementation stages of the project. 
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Table 3.1 - National & Provincial Legal Framework 

National & 
Provincial 
Policies, Rules, 
& Regulations 

Description Project Relevance 

National 
Environmental 
Policy, 2005  

Aims to protect, conserve, and restore Pakistanôs environment in order to improve the 
quality of life for the citizens. through sustainable development. It provides an 
overarching framework for addressing the environmental issues facing Pakistan, 
particularly pollution of freshwater bodies and coastal waters, air pollution, lack of 
proper waste management, deforestation, loss of biodiversity, desertification, natural 
disasters and climate change. It also gives direction for addressing the cross sectorial 
issues as well as the underlying causes of environmental degradation and meeting 
international obligations.  

This policy is applicable as it defines 
the issues pertaining to environmental 
degradation that development projects 
must work towards to improve upon.  

Pakistan Climate 
Change Act, 2017  

Defines on how to monitor implementation of the international agreements relating to 
climate change, approve and monitor implementation of comprehensive adaptation 
and mitigation policies, strategies, plans, programs, projects and other measures 
formulated by the authority to meet Pakistanôs international obligations, monitor the 
implementation of National Adaptation Plan and its constituent provincial and local 
adaptation action plans, approves guidelines for the protection and conservation of 
renewable and nonrenewable resources, species, habitats and biodiversity adversely 
affected or threatened by climate change. 

The Act is applicable to proposed 
project as the proposed sub-project as 
it involves the installation of renewable 
energy resources which may be used 
to bridge the gap between demand and 
supply of energy in the country.  
 

Pakistan Penal 
Code, 1860 

The Code deals with the offences where public or private property or human lives are 
affected due to intentional or accidental misconduct of an individual or organization. 
The Code also addresses control of noise, noxious emissions and disposal of 
effluents. 

The provisions of the Penal Code, 
1860 are applicable to the Project in 
terms of penalties for effecting human 
lives and public property. It also 
addresses the control of noise, air 
emissions and effluent disposal. 

National Disaster 
Management Act, 
2010  

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

This act is applicable to the proposed 
Project due to recent floods in 2022. 
The proposed Project will require 
special consideration of flood risks and 
disaster management strategies as per 
the Act. 
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Building Code of 
Pakistan, 2007  

The provision of Building Code of Pakistan shall apply for engineering design of 
building-like structure and related components. The construction in violation of the 
building code shall be deemed as violation of professional engineering work. 
Moreover, a certificate for the proposed action will be obtained from Provincial Building 
Control Authority 

These codes shall be used in structural 
design of building area components 
constructed under this proposed 
Project. 

Sindh 
Environmental 
Protection Act, 
2014  

Legislative assembly of Sindh Province of Pakistan passed the bill on 24th February 
2014 to enact Sindh Environmental Protection Act 2014. The Act envisages protection, 
improvement, conservation and rehabilitation of environment of Sindh with the help 
of legal action against polluters and green awakening of communities. It equally lays 
emphasis for the preservation of the natural resources of Sindh and to adopt ways and 
means for restoring the balance in its eco-system by avoiding all types of 
environmental hazards. This act has also provided for Sindh Sustainable Fund derived 
from various sources such as voluntary contributions or fees generated etc. This fund 
is utilized for protection, conservation or improvement of environment. 

This Act is applicable as prior to the 
development of the sub-project, it will 
require approval from the Sindh 
Environmental Protection Agency 
against the perceived impacts and 
proposed mitigation measures.   

Sindh 
Environmental 
Protection 
Agency, (Review 
of Environmental 
Assessment) 
Regulations, 2021  

The Regulation classifies projects on the basis of 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 
Environmental Checklist. Schedule II lists projects of considerable environmental 
impacts requiring preparation of an IEE report. Schedule III lists projects of potentially 
adverse environmental impacts requiring preparation of an EIA report. The regulation 
also requires that all projects located in environmentally sensitive areas require 
preparation of an EIA. 

In line with the categorization of this 
sub-project, an IEE has already been 
carried out for the sub-project, against 
which an approval has been issued 
also from the Department.  

Sindh Solid 
Waste 
Management Act, 
2021  

The Sindh Solid Waste Management Act, 2021 describes the framework for collection 
and disposal of all solid waste, along with the arrangements for the effective delivery 
of sanitation services to provide a pollution free environment and to deal with other 
relevant matters.  

The Sindh Solid Waste Management 
Board (SSWMB) is in charge for solid 
waste collection, handling, 
transportation, storage, and disposal 
for the province.  
Hence, they will be in charge for 
ensuring that solid waste from the 
project is disposed off properly.  

Sindh 
Environmental 

SEPA has formulated the Sindh Environmental Quality Standards (SEQS) as per 
Clause (g) of sub-section (1) of Section 6 of SEPA Act 2014. The SEQS were 
promulgated in 2016 which includes standards for liquid effluent, industrial gaseous 

SSEP is required to ensure that the 
SEQS are complied with during the 

http://www.pollutionpollution.com/2014/03/how-to-control-industrial-pollution/


 

Environmental and Social Management Plan  

 

150 MW Solar PV Installation at Deh Mitha Ghar  

Doc. No.: SSEP/ESMP/DMG/01 Rev.: 01 Legal Review  

 

 

Page 26 

Quality 
Standards, 2016 

emissions, ambient air, drinking water quality, noise levels and standards for motor 
vehicle exhaust, diesel vehicle, and petrol vehicles. 

development and operation of the sub-
project.  

Sindh Hazardous 
Substances 
Rules, 2014  

The rule describes the procedure of handling, transportation and disposal of 
hazardous substances and hazardous waste. General safety precautions for handling 
hazardous substances as well as safety precautions for workers, and notification 
requirements in the event of an accident are also described in these rules. 
This rule is applicable to the proposed Project due to potential involvement of 
hazardous chemicals handling, use and disposal during different construction activities 
at the construction stage. 

A separate approval shall be obtained 
from the Sindh EPA if there is any 
permanent use of any of the hazardous 
substances that are listed in the Rules. 
 

Sindh Drinking 
Water Policy, 
2017  

This policy is to provide safely managed drinking water whose supply is adequate, well 
maintained and sustainable; and to enhance public awareness about health, nutrition 
and hygiene related to safe drinking water. The basic objective of this policy is to 
introduce legislative measures and regulations to create an enabling framework for 
safely managed drinking water supply, regulation of water usage, extraction, treatment 
transportation and distribution. 

This policy is applicable for the Project 
in terms of quality of drinking water to 
be provided to laborers. 

Sindh Public 
Property Act, 
2010  

The act has been passed to avoid illegal encroachments and provide measures for 
removal of encroachment from public property and to retrieve possession. The City 
Government will provide continuous oversight and reinforcement to facilitate the 
properties to remain free from illegal encroachments.  

While there are some non-titleholders 
present on the land, they cannot be 
removed under the auspices of this Act 
and will instead have to be properly 
relocated and compensated against 
their affected assets, in line with World 
Bank Guidelines.  
No Anti-Encroachment Drive can be 
carried out in the project area, as the 
Bank does not work in areas where 
Anti-Encroachment Drives have been 
carried out.  
In this regard, a separate ARP has 
been prepared outlining the 
resettlement policies and procedures 
applicable to this site.  

Sindh 
Transparency & 

The purpose of this Act to provide transparency and freedom of information to ensure 
that all citizens have better access to public information, to make the government more 

This act is applicable as the proposed 
Project is a public sector Project where 
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Right to 
Information Act, 
2016  

accountable to citizens, to enforce the fundamental right to information in all matters 
of public importance, to ensure transparency in all Government matters. Transparency 
and access to information   are essential principles of democracy which not only enable 
the citizens to hold the Government   and their institutions accountable but also help 
in improving the system of governance. 

it will need to be carried out in a 
transparent manner.   
 

Sindh 
Occupational 
Health & Safety 
Act, 2017  

The Act devised to make provision of occupational safety and health conditions at all 
workplaces for the protection of persons at work against risk of injury arising out of the 
activities at workplaces and for the promotion of safe, healthy and decent working 
environment adapted to the physical, physiological and psychological needs of all 
persons at works. 

The PMU and Subproject contractor(s) 
will be bound by the Act to comply the 
provisions of this Act. 
 

The Sindh 
Prohibition of 
Child 
Employment Act, 
2017 

The prohibition of Child Employment Act 2017 disallows child labor in Sindh, where 
the law defines a child as anyone who has not completed their fourteenth years of age, 
and an adolescent as a person between 14 and 18. No child shall be employed to work 
in any establishment including construction, but an adolescent may be employed to 
work under strict guidelines (except for hazardous work).   

The project will have to comply with 
these guidelines to ensure no children 
are employed, and any adolescents 
that are employed, are strictly 
supervised and not allowed to work in 
hazardous conditions.  

Sindh Bonded 
Labor (Abolition) 
Act, 2015 

The Act is gender sensitive; an anti-discrimination clause is added to each new 
proposed Law in accordance with ILO requirement viz: ñNo discrimination shall be 
made on the basis of sex, religion, political affiliation, sect, color, caste, creed, ethnic 
background in considering and disposing of issues relating to the enforcement of this 
Actò. In all proposed Laws the cognizance has been changed from that of the Judicial 
Magistrate to the Presiding Officer Labor Courts who is a Session Judge. 
 

Bonded labor will not be allowed or 
utilized under the project.  

Sindh Minimum 
Wages Act, 2015 

To provide the regulation of minimum rates of wages and various allowances for 
different categories of workers employed in certain industrial and commercial 
undertakings and establishments. 

This Act will be applicable to the 
Project to ensure that the minimum 
wages and allowances should be given 
to the Project labor (skill and unskilled 
employed for the construction of the 
proposed Project. 

Protection 
Against 
Harassment of 
Women at the 

The Act was promulgated on March 11, 2010 to make provisions for the protection 
against harassment of women at the workplace. It states that each organization shall 
constitute an Inquiry Committee within thirty days of the enactment of this Act to 
enquire into complaints under this Act. The Inquiry Committee shall hold an inquiry 

This act is applicable is the project is to 
ensure that any women employed 
under the project are not subject to 
harassment.  
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Workplace Act, 
2010 

against the charges and statement of allegations within three days of receipt of a 
written complaint. The Inquiry Committee if found the accused to be guilty, shall pose 
the penalties described in the Act. 

Sindh Local 
Government 
(Amendment) Act, 
2021  

The 2021 amendment of this act serves to define municipal corporations and 
committees, along with the establishment of a relationship between elected councils 
and provincial departments working in administrative boundaries.  

This act is applicable as the projectôs 
location and nature of use of public 
sources falls under the overall 
jurisdiction of the Local Government 
Department.  

Sindh Sanitation 
Policy, 2017 

Provides a broad framework and policy guidance to the Sindh Government to enhance 
and support sanitation coverage in the country through the formulation of their 
sanitation strategies, plans, and programs, at all respective levels for improving the 
quality of life of the people of Pakistan and the physical environment necessary for a 
healthy life. The policy envisions creating an open defecation free environment with 
safe disposal of liquid and solid waste promoting health and hygiene practices in the 
country.  

This policy is relevant as the 
construction and operations of the 
project will involve the employment of 
labor who will need proper sanitation 
facilities.  

Sindh SDGs 
Framework, 2021  

Based upon its seven pillars, the vision 2025 dictates that in line with the Sustainable 
Development Goals, the government will focus on seven key areas, including: 1) 
developing social and human capital, 2) achieving sustained, indigenous, and inclusive 
growth, 3) Governance, institutional reforms and modernization of the public sector.  

The framework is relevant as it touches 
upon the themes relevant to the project 
also.  

International 
Labor 
Organization 
(ILO) 
Conventions ï 
Ratified by 
Pakistan  

Pakistan has ratified 08 fundamental and 26 technical ILO conventions, where the 
following are relevant to the project:  

¶ C029 ï Forced labor convention, 1930 (No. 29)  

¶ C111 ï Discrimination (Employment and Occupation) Convention, 1958 (No. 111) 

¶ C138 ï Minimum Age Convention, 1973 (No. 138)  

¶ C001 ï Hours of Work (Industry) Convention, 1919 (No. 1)  

Relevant to the project as these 
conventions lay out rules and 
regulations on the fair treatment of 
labor which the project will have to 
comply with.  
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b.  The World Bank Operational Policies (O Ps)  
 
Similarly, the World Bankôs Operational Policies, and their applicability to this sub-project is also highlighted below:  

Table 3.2 - WB OPs & their applicability 

S# 
Environmental 
Assessment 

Applicability Remarks 

1.  
OP 4.01 
Environmental 
Assessment 

A 
This Subproject is classified as ñCategory Bò project per the WB Environment Category since the 
impacts of the proposed activities would be localized in nature and moderate in significance. 

2.  
OP 4.04 Natural 
Habitat 

NA This OP is not triggered as the subproject will not impact natural habitat. 

3.  
OP 4.09 Pest 
Management 

NA 
This policy is not triggered since the subproject activities do not involve the use pesticide / pest 
management. 

4.  
OP 4.10 Indigenous 
People 

NA There are no known indigenous people as defined by OP 4.10 in subproject area. 

5.  
OP 4.11 Physical 
Cultural Resources 

A 
There are no PCRs as protected under the Sindh Cultural Heritage (Preservation) Act 1994 or 
Antiquities Act 1975 located in Subproject area. The policy has been triggered in the ISDS of the project. 

6.  
OP 4.12 Involuntary 
Resettlement 

A 
The subproject is located on the land owned by Government of Sindh (GoS). According to the detailed 
social survey conducted by the Consultant, there is agricultural land with farmers, and structures, who 
will have to be relocated prior to project implementation.   

7.  OP 4.36 Forestry NA This OP is not triggered since the subproject is not located in the forest areas. 

8.  
OP 4.37 Safety of 
Dams 

NA This OP is not relevant since the subproject does not involve construction of dams. 

9.  
OP 7.50 Projects on 
International 
Waterways 

NA 
This OP is not triggered as the subproject activities do not pollute the tributaries of Indus River System 
which as per Indus Water Treaty is designated as International Waterway between India and Pakistan. 

10.  
OP 7.60 Projects in 
Disputed Areas 

NA This OP is not triggered as project is not located in any disputed area 

 
Legend:  
A ï Applicable | NA ï Not Applicable 
Furthermore, a comparison of the local and international environmental quality standards used for this assessment as the stringent standards is 
attached to this report as Appendix-IV. 
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4.  ANALYSIS OF ALTERNATIVES  
 
This chapter deals with an analytical overview of the different alternatives that have been 
considered for the proposed sub-project development. The analysis has been carried out 
critically to justify the need for the sub-project and of the selected options. Apart from the 
economic viability, environmental sustainability and social footprint have also been considered 
whilst analyzing the alternatives considered for the proposed sub-project. As the proposed 
sub-project involves the development of solar parks, therefore the following alternatives have 
been considered for the sub-project:  
 

1. No Project Option  
2. Siting Alternatives  
3. Design Alternatives  

 
All alternatives considered for the sub-project are discussed below:  
 

a. No Project Option 11   
 
The electricity sector plays a pivotal role in a countryôs socio-economic progress. The 
availability of electricity is essential for economic expansion, employment generation, 
healthcare improvement, education promotion, agriculture growth, ecological sustainability, 
and poverty alleviation amongst other social performance indicators. Nevertheless, the mere 
availability of electricity is not sufficient to reap its benefits for social and economic uplift of the 
country unless it is affordable and within economic reach of different segments of society.  
 
Over the years, Pakistan ós power sector has grappled with challenges including the increasing 
cost of electricity, inefficiencies in the generation, transmission, distribution and supply 
segments, fuel supply issues, transmission constraints, under-utilization of efficient plants, 
growing circular debt, governance and compliance, where most of these problems persisted 
during the 2022-23 financial year also. An overall escalation in the cost of electricity was also 
observed due to the increase in prices of essential primary energy resources such as coal, oil, 
and gas in the international market and drastic devaluation of the Pakistani Rupee which 
intensified the financial strain on the power sector and consumers.  
 
The high cost of electricity in Pakistan has emerged as a critical challenge affecting all 
segments of society, ranging from domestic consumers to industrial and agricultural sectors. 
Amid the historically highest inflation in the country, the extra ordinary increase in the price of 
electricity has disrupted the life of an ordinary citizen. Subsequently, the high price of electricity 
has also had a major impact on commercial, industrial, agricultural, and the services sectors, 
where the negative impact is manifested in the lackluster economic growth of the country as 
the Gross Domestic Product (GDP) of Pakistan posted a growth of 0.29% in FY 2022-23.  
 
When delving into the reasons behind the higher cost of electricity in the country, there are a 
multitude of factors, where these include but are not limited to, the increasing cost of fuel, 
rupee devaluation, increased capacity payments, circular debt, reduce electricity usage and 
negative sales growth, high aggregate transmission and distribution losses, theft, less 
recoveries, varying electricity demand pattern on daily and seasonal basis, litigation and poor 
governance in the overall electric power sector.  
 

 
11 NEPRA State of the Industry Report 2023  
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Nevertheless, the countryôs heavy reliance on imported energy resources such as coal, oil, 
and gas, coupled with the devaluation of the rupee leads to higher import costs, directly 
influencing the pricing of electricity and resulting in increased tariffs for consumers.  
These problems can be avoided in part by diversifying the generation mix towards more 
renewable energy resources and harnessing indigenous energy resources available to the 
country e.g. solar and wind.  
 
Coupling this with the burgeoning population of the country and subsequent increasing power 
demand, it becomes apparent that the No Project Option is not feasible moving forward, where 
the country needs to rely on indigenous energy generation to be able to build energy resilience 
and ensure continued power supply to consumers.  
 

b.  Siting Alternatives   
 
Once the need for the project and sub-project has been established, the site selection for the 
sub-project and its subsequent boundaries is assessed to ensure that minimal impacts are 
incurred from its siting.  
 
In this regard, initially the land proposed for the development of the sub-project included more 
agricultural land, structures, and overall affectees, where the boundaries were altered and 
refined to the extent possible to avoid, or address these impacts in line with the World Bankôs 
mitigation hierarchy, whilst maintaining the viability of the sub-project. Despite this reducing 
the overall capacity of the sub-project from 175 MW to 150 MW, the exclusion of affectees 
from the overall impact from the sub-project was chosen moving forward. In this regard, maps 
of both the initially proposed sub-project boundaries and the finalized sub-project boundaries 
are provided in figure 4.1 and 4.2 respectively.  
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Figure 4.1 - Initially Proposed Boundaries for the Sub-Project Site 
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Figure 4.2 - Finalized Boundaries for the Sub-Project Site
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c. Design Alternatives  
 
An initial assessment of the technologies was carried out to ascertain the most favorable 
technology for the sub-project. Four solar technologies were analyzed, including Trina solar 
(Si-Mono), Trina Solar (Si-Mono Bifacial), Trina Solar (Si-poly), and first solar (Thin-film/Cdte). 
Two types of shed design and orientation were considered: 
 

1. Fixed tilt sheds with 2 modules in Y-axis in portrait orientation and 50 modules along 
X-axis, module spacing of 2 cm at each side. The direction of the modules is due south. 

2. Single Axis tracking system with sheds having 2 modules in X-axis in landscape 
orientation and 50 modules along Y-axis, module spacing of 2 cm at each side. The 
direction of the modules is due south. 
 

A comparison of the different solar technologies and layouts is provided below:  
 

Table 4.1 - Comparison of PV Technologies Yield Assessment & Performance Ratios 
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Trina 
(mono) 

F/T 22 7.5 79.56 345627 1728 2.35 19.72 

Trina 
(bifacial)_ 

F/T* 22 7.5 80.24 348585 1743 2.25 19.90 

S/A* 0 7.5 80.28 300210 2001 5.21 22.80 

Trina 
(Poly) 

F/T 22 7.5 80.24 334600 1673 2.55 19.09 

First Solar 
(Thin 
Film) 

F/T 22 7.5 80.08 347000 1734 1.76 19.80 

S/A 0 7.5 79.59 293897 1959 6.25 22.30 

Note: (*Selected Case) (F/T Fixed Tilt, S/A Single Axis Tracking) 

 
Subsequently, preliminary general layouts for the fixed tilt and single axis tracking system 
were developed for further comparison and analysis, where both of these are depicted below 
in figures 4.3 and 4.4. 
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Figure 4.3 - Preliminary Plant Layout (Fixed Tilt System) 

 

 
Figure 4.4 - Preliminary Plant Layout (Single Axis Tracking System) 

 
The criterion for selection of PV panels and Inverters is based on the various simulations 
performed in the feasibility study. On the basis of better energy yield and performance ratio, 
Bifacial PV modules from Trina Solar and inverter from Sungrow were selected for the 
preliminary design of the Plant. 
 
Central inverters are preferred compared to String inverters based on below mentioned 
advantages;  
 
High efficiency: Central inverters are very efficient, with conversion efficiency ranging from 
95% to 98%. This means they can convert much of the direct current produced by the solar 
panels into alternating current electricity fed into the grid.  
Cost-effective: Central inverters are cost-effective, especially in large solar power plants. 
Their cost per watt is lower than micro-inverters or string inverters.  
Easy maintenance: Central inverters are easy to maintain and have fewer parts to replace. 
They also have a longer lifespan, so they must be replaced less often.  
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The major technical characteristics of the PV Module are provided below in Table 4.2, and the 
major technical characteristics of the inverter are provided below in Table 4.3.  
 

Table 4.2 - Major Technical Characteristics of PV Module 

Parameters Description 

Module Model TSM-650DE21 

Manufacturer Trina Solar 

Nominal Power (W) 650 

Efficiency (%) 20.96 

Power Tolerance (%) ± 1.5 

Cell Type Si-Mono Bifacial 

Open Circuit Voltage (V) 45.5 

Short Circuit Current (A) 18.35 

MPP Voltage (V) 37.5 

MPP Current (A) 17.36 

Power Coefficient of Temperature (%/C) -0.34 

Nominal Operating Cell Temperature 
(NOCT) 

25 

Height x Width x Thickness (mm) 2384 x 1303 x 35 
Source: SSEP Feasibility Study Report (150 MW Solar PV Power Project), March 2023 ï Tractebel Engineering 

GmbH & Renewable Resources (Pvt) Limited. 

 
Table 4.3 ï Major Technical Characteristics of Inverter 

Parameters Description 

Inverter Model SG2500HV 

Manufacturer Sungrow 

Nominal AC Capacity 2500 KW 

Maximum DC Input Power 3500 KWp 

MPP Voltage Range 800 V ï 1300 V 

Maximum DC Current 3508 A 

Nominal AC Current 2624 A 

Maximum Efficiency 0.990 

European Efficiency 0.987 

Operating Temperature Range -30°C to ± 50°C 
Source: SSEP Feasibility Study Report (150 MW Solar PV Power Project), March 2023 ï Tractebel Engineering 
GmbH & Renewable Resources (Pvt) Limited. 

 
In line with these technical characteristics, the configuration between the PV modules and the 
inverter, as proposed in the feasibility study following the analysis of alternatives is as follows:  
 

Table 4.4 - Plant Configuration (PV Module & Inverter) 

Parameter Value 

System Type Fixed Tilt Single Axis Tracking (N-S) 

Module Type Si-Mono (Bifacial) 650 Wp  

Inverter Type SG2500HV ï 2500 kw @ 25°C 

Pitch 7.5m  7.5m 

Tilt 22 degrees  Variable  

Installed Capacity (DC) 200 MWp 120 MWp 

Total Number of Modules 307,692 184,643 

Modules per Inverter 4,274 4,196 

Number of Modules in series 28 29 

DC/AC ratio 1.11 1.09 

Number of inverters 72 44 
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Nominal Power of One 
Inverter (kw) 

2500 

Total AC Power (kW) 180,000 110,000 
Source: SSEP Feasibility Study Report (150 MW Solar PV Power Project), March 2023 ï Tractebel Engineering 
GmbH & Renewable Resources (Pvt) Limited. 
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5.  DESCRIPTION OF BASELINE CONDITIONS  
 

a. Introduction  
 
This section of the report presents specific existing environmental and social conditions of the 
sub-project area. Available secondary data from published literature and previous studies 
conducted by the study team in the sub-project area, along with the existing situation of sub-
project area through detailed environmental surveys has been collected to develop the 
baseline profile. 
 
The physical, biological and socioeconomic environment of the project is described with 
respect to watershed, air shed, geology, soil characteristics and seismicity. The air shed 
describes the climatic conditions and quality of the air, the water shed describes the water 
quality of surface and groundwater. The terrestrial environment is described by its geology, 
geomorphology, wildlife habitat, vegetation and soil characteristics in terms of stability and 
seismicity. Description of the socioeconomic environment includes details of the area's 
population and households, education, health, gender issues, water supply, agriculture, 
transport and communications, occupations and income. 
 

i.  Objective  
 
This section provides a comprehensive profile of the sub-project site along with the prevailing 
conditions of the surrounding environment of District Malir of Sindh province where sub-project 
activities are to be undertaken.   
 
This aids in understanding the prevalent macro and microenvironment conditions of the area 
and enables the assessment of possible environmental impacts that may arise as a result of 
the activities associated with the project. It also assists the proposed project team in defining 
the mitigation measures that would be required to minimize, if not eliminate, the negative 
impacts which are pointed out in this study. 
 

ii.  Methodology  
 
Extensive environmental monitoring was carried out by a Sindh EPA Certified Lab (Quality 
Testing Services) through field visits along with environmental monitoring instruments for 
surface water analysis, ambient air quality test, and noise level monitoring.  
 
The social baseline for the sub-project was developed using surveys carried out in the area, 
along with secondary sources such as electronic, print media, published literature, and 
previous studies carried out in the area.  
 

b.  Physical Environment  
 

i.  Geographical location  
 
The Project site is located at Northern side of the Karachi city in District Malir near Gadap town 
on Hub Dam River Road. The Project site spans across 620 acres of land. The project site 
consists of undulating terrain along the boundaries of the site, with rising elevations towards 
the center where it forms a hill that runs through the middle of the site from North to South. 
Some pictures of the project site are provided below in table 5.1.   
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Table 5.1 - Pictures of Sub-Project Site 
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ii.  Topography of Proposed Project Site  
 
The topographic survey of proposed project site was conducted as part of the feasibility study 
which shows (Fig 5.1) that the area of the plot site is hypsometrically diverse ranging its 
elevation from the Arabian Sea level to 158 m. The general view of the relief of this region is 
determined by intermontane depression of foothill and hillslopes, hill ridge, planation surface, 
marine terrace and plains. The slopes of the plot area generally gentle and dominantly north 
and south faced. The hill slopes in particular south-faced slopes have undergone both sheet 
and gully erosion. The spread of erosion processes in these places is not only limited to water 
erosion, but also deflation contributes significantly. The elevation of the watershed line 
increases from east to west and slopes are generally gentle. 
 
The topographic conditions of the site help in identifying the existing overall elevations for the 
installation of the panels, any particular site preparation or grading works that may be required 
prior to initiation, and the overall drainage pattern of the area, which when coupled with the 
hydrological flow patterns of the area, can help understand the overall flood risk to the site. 
The overall flood risk to the site is further described ahead in the flood risk section.  
 
Alongside the flood risk, this also aids in identifying suitable areas for the placement of the 
contractor camps and offices/ infrastructure required, along with any accompanying 
wastewater treatment and disposal technologies that need to be installed at site.  
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Figure 5.1: Topographic map of the Subproject site 
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Figure 5.2: Elevation Map of Subproject Site 

 

iii.  Geology  & Soil  
 

While conducting feasibility of subproject area and to understand the engineering properties 
of the soils and underlying rocks, as part of the feasibility study, a series of test pits and 
boreholes were drilled in the project area for soil sampling and testing (December 2022). The 
testing shows that the land area mainly consists of medium dense to very dense, fine to coarse 
grained, silty, sand, very stiff to hard, sandy, clayey, silt, very stiff to hard, sandy, silty, clay 
and distinctly weathered sandstone.  
 
Groundwater table was not encountered up to the explored depth of 5.0 meters in any of the 
boreholes drilled at the site. The design soil parameters are based on grain size, material type, 
SPT N-values, field and laboratory testing data and design water table. For the purpose of 
analysis, considering similar soil condition and field investigated locations, two (02) design 
profiles are made for analysis. Geotechnical report addresses general design 
recommendations of shallow foundations. Allowable net bearing pressures have been given 
for shallow pad foundations at the depth of 1.5 meters below the existing ground level as 
presented in Table 5.2. 
 

Table 5.2: Net allowable bearing pressure for foundation 

Profile Minimum Embedment below 
existing ground level (meter)  

Net Allowable bearing pressure for 
pad foundation (KPa) 

01 1.5 210 

02 1.5 170 

The allowable pile capacities calculated for 0.20m, 0.30m & 0.40m diameter bored cast in-situ 
concrete piles to the maximum depth of 3.0 to 5.0 meters below existing ground level are 
presented in the Geotechnical investigation report (undertaken by Technical Advisor) along 
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with loading. The exposure of underground concrete to aggressive chemicals is found to be 
ónegligibleô for sulphates and chlorides which have influenced the selection of cement for 
underground concreting, and it is recommended to use Ordinary Portland Cement for all 
underground concrete works. 
 

W side

 
Figure 5.3: Geology Map of Subproject Site 
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Figure 5.4: Soil Map of Subproject Site 

The soil and geological conditions at the site will dictate the need and type of any sort of 
anchoring needed for the solar panels, the load bearing capacity of the area, and the costs 
that may be associated with any excavation and installation costs of the solar panels.  
 

iv.  Seismicity  
 
The recently developed (after the October 2005 earthquake) seismic zone map of Pakistan 
has divided the country into 4 seismic zones ranging in term of major, moderate, minor and 
negligible zones with respect to ground acceleration values. Under this zoning the project site 
lies in the Zone 2B. 
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Figure 5.5: Pakistan - Seismic Activities and Zoning Map12 

 

v.  Land Use Land Classification  
 
The site consists of undulating terrain along the boundaries of the site, with rising elevations 
towards the center where it forms a hill that runs through the middle of the site from North to 
South. Due to the presence of the Hub Dam Canal, the area has some agricultural activity as 
well as some people associated with the fields residing there in small scale thatched houses 
(where further details on the number of persons have been provided in the earlier sections of 
the report).  
 
Due to the recent rains in the area, the area has also witnessed the growth of rain fed 
vegetation, attracting animals for grazing (where these animals belong to people not living at 
the site but who bring the animals for grazing purposes).  
 
The Figure 5.7 below depicts the distribution of land use cover at the Deh Mitha Ghar site.  
 

Table 5.3 - Land Use Classification of Sub-Project Site 

Land Use Percentage (%) 

Water 0.48 

Agriculture 6.77 

Built up Area 3.47 

Sparse Vegetation 37.49 

Bare Land 51.79 

Total 100 

 

 
12 https://reliefweb.int/map/pakistan/pakistan-seismic-activities-and-zoning-map-07-march-2015 

 

https://reliefweb.int/map/pakistan/pakistan-seismic-activities-and-zoning-map-07-march-2015
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Figure 5.6: Land Use Map of Subproject Site 

 

c. Meteorology and Climate  
 
The coastal part of Karachi is largely influenced by the subtropical monsoon regime. The 
strong southwest monsoon period prevails from May to September while the weak northeast 
monsoon period is restricted to the period between December and January. The period 
between the two monsoons is considered to the transitional or calm period with winds of 
variable speed and direction. The weather during the inter-monsoon periods is uncertain and 
short spells of dust storms, dry weather, or a humid cool breeze may prevail for short durations, 
where the overall weather patterns of the city are described below in the table:  
 

Table 5.4: Seasonal Characteristics of the Climate of Karachi 

Season Temperature Rainfall Wind 

Summer (Mid-March 
to Mid-June) 

The summer is hot 
with temperature 
increasing from 
26.2 °C in March, 
rising up to 40 °C in 
June. 
 
 

There are less 
frequent rain 
showers in 
summer with no 
more than 1 or 2 
rainy days in 
summer. 
Average total 
amount of rain 
in summer is 
around 10 mm 

The wind speed in summer 
is variable. It is around 2.5 
m/s in March and rises 
upto 18 m/s in April and 
drops to 4 m/s for the rest 
of the season. The 
direction mostly remains 
blowing from West 

Monsoon (Mid-June 
to mid-September) 

The temperature in 
monsoon remains 
high but relatively 

Almost 80 % of 
the yearly rain 
occurs in the 

The wind direction in the 
monsoon is mostly blowing 
from East. 
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lower than summer 
and oscillates 
around 32°C. 

monsoon with 
July and August 
being the 
wettest month. 

Post-Monsoon 
Summer (Mid-
September to 
November) 

The average 
temperature post 
monsoon drops 
and average min 
temperature may 
reach 12 °C in 
November. 

The post-
monsoon period 
remains mostly 
dry and rainfall 
in November is 
around 1.8 mm. 

The wind speed in 
September is around 3.7 
m/s and drops to 1.4 m/s in 
November. 

Winter (December 
to mid-March) 

The winter is mild 
with January being 
the coolest month 
where average 
minimum 
temperature falls to 
6 °C. 

Like the other 
seasons, 
except 
monsoon, there 
is little 
occasional 
rainfall. The 
rainfall in winter 
is less than 50 
mm. 

The wind speed in the 
winter season increases 
from 1.4 m/s in December 
to 2.6 m/s in March. The 
wind direction for most part 
winter season is blowing 
from NE and changes its 
course to blowing from 
West in early March 

 
i. Temperature 
The air temperature in Karachi Division and its coastal areas are generally moderate 
throughout the year due to presence of sea. Climate data generated by the meteorological 
station at Karachi Airport represents climatic conditions for the region. The mean monthly 
maximum and minimum temperatures, recorded during the last 22 years in Karachi to describe 
the weather conditions are shown in Table 5.5 and 5.6 respectively. 
 

Table 5.5: Mean Monthly Maximum Temperatures (°C) in Karachi 

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

2001 27.2 29.6 33.1 34.6 35.1 34.9 32.2 32.3 33.1 36.0 33.5 30.4 32.7 

2002 27.0 28.2 33.3 35.4 35.6 35.1 32.2 31.6 31.4 36.5 32.7 28.1 32.3 

2003 27.6 28.5 32.4 36.6 35.7 34.9 34.1 32.6 32.5 37.0 32.2 28.3 32.7 

2004 26.6 29.9 36.2 35.4 36.8 35.6 33.8 32.7 32.8 33.7 33.1 29.4 33.0 

2005 24.9 26.3 31.5 35.3 35.4 36.0 33.2 32.2 34.2 35.2 33.1 28.4 32.1 

2006 26.0 31.3 31.8 34.0 34.6 35.3 33.8 31.0 34.2 35.0 33.4 26.3 32.2 

2007 26.9 29.4 31.4 37.7 36.0 36.4 N/A N/A N/A N/A N/A N/A 33.0 

2008 24.4 26.9 34.3 34.4 33.9 35.1 33.5 31.9 34.7 35.5 32.5 27.2 32.0 

2009 26.2 29.8 33.0 36.0 36.8 35.7 34.5 33.0 32.8 35.9 33.0 28.6 32.9 

2010 27.5 29.2 34 35.7 36.5 34.7 34.6 33.2 34.5 35.9 32.7 28 33.0 

2011 26.9 28.5 33.2 35.8 35.3 35.3 34.2 32.8 32.9 N/A N/A N/A N/A 

2012 25.7 26.9 31.7 35.1 35.5 34.6 33.2 32.7 33.2 35.0 32.7 28.2 32.0 

2013 26.7 28.0 33.3 34.0 35.1 36.5 33.8 32.1 33.0 35.7 32.3 28.3 32.4 

2014 25.5 28.0 31.7 35.1 35.9 36.5 34.0 33.7 33.8 36.3 32.9 28.7 32.7 

2015 26.3 28.9 31.5 35.9 36.0 37.7 34.1 32.3 34.6 35.8 33.0 28.6 32.9 

2016 27.8 30.3 33.3 34.7 35.7 36.1 33.6 33.0 32.9 34.0 33.3 31.0 33.0 

2017 25.4 30.2 32.8 35.5 36.2 36.3 33.1 33.8 33.4 36.6 32.3 28.2 32.8 

2018 28.5 30.4 34.4 36.2 38.7 35.4 33.8 31.9 32.6 36.8 33.8 28.2 33.4 

2019 26.3 26.8 31.3 35.4 36.0 37.2 34.7 32.5 35.7 35.8 31.5 27.1 32.5 

2020 24.3 30.1 31.2 36.2 36.6 37.3 36.7 34.6 35.0 36.2 31.4 28.1 33.1 

2021 26.6 31.3 34.6 37.3 37.5 36.1 34.5 32.6 36.3 34.8 34.0 27.6 33.6 

2022 24.6 30.1 35.2 37.4 36.8 35.7 33.3 32.1 33.7 35.7 32.9 29.6 33.1 

2023 25.6 30.9 33.3 34.5 35.5 35.9 35.0 31.4 34.4 35.1 33.0 29.4 32.8 

Source: Pakistan Meteorological Department 
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Table 5.6: Mean Monthly Minimum Temperatures (°C) in Karachi 

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

2001 11.5 14.9 19.6 23.8 28.1 29.0 27.1 26.5 25.9 24.4 18.6 15.8 22.1 

2002 12.8 13.8 19.5 23.9 27.0 28.2 29.6 25.6 24.8 22.5 17.7 14.9 21.7 

2003 12.7 16.9 19.8 24.2 26.5 28.2 23.6 27.0 25.3 20.9 15.2 12.0 21.0 

2004 12.9 14.5 19.1 24.8 27.3 28.8 27.5 26.3 25.3 22.4 18.0 15.4 21.9 

2005 12.3 11.3 20.3 23.0 26.4 28.3 27.2 26.6 26.6 22.9 18.9 13.0 21.4 

2006 11.7 18.1 19.6 24.5 27.5 28.5 28.3 26.3 26.8 25.7 19.4 14.0 22.5 

2007 13.0 17.3 19.7 24.7 27.6 28.6 N/A N/A N/A N/A N/A N/A 21.8 

2008 10.1 11.1 19.6 24.0 27.3 29.1 27.9 26.8 26.6 23.8 17.6 14.9 21.6 

2009 14.7 16.5 20.8 23.8 27.6 28.7 28.1 27.5 26.5 22.6 17.0 13.9 22.3 

2010 12.2 14.7 21.3 25.1 28 28.2 28.3 27.2 25.8 23.9 17.4 11.1 21.9 

2011 11 14.5 19.7 23.1 27.1 28.8 27.8 28.6 26.5 N/A N/A N/A N/A 

2012 11.2 11.9 19.1 24.5 27.2 28.0 27.9 26.9 26.4 22.7 18.6 14.2 21.5 

2013 11.6 15.1 19.2 24.2 27.1 29.3 28.0 26.6 25.5 25.4 18.1 13.0 21.9 

2014 9.9 13.1 18.9 24.4 27.0 29.2 28.3 27.1 26.8 23.3 19.5 13.1 21.7 

2015 12.6 16.4 19.2 25.7 27.7 29.8 28.4 26.9 26.3 24.9 18.6 12.6 22.4 

2016 14.8 14.9 21.7 24.6 27.9 27.9 28.1 27.1 26.4 24.0 17.1 15.5 22.5 

2017 12.5 18.2 20.3 24.4 27.8 29.2 27.7 27.0 26.2 23.5 16.8 13.0 22.2 

2018 12.9 15.8 20.9 25.3 27.7 28.8 28.1 26.3 25.5 23.0 19.3 13.1 22.2 

2019 13.3 15.3 19.0 24.0 26.6 28.9 28.1 26.8 27.2 24.0 19.4 13.7 22.2 

2020 10.8 15.3 19.1 24.7 27.7 29.7 29.4 28.1 27.3 22.7 16.0 12.5 21.9 

2021 9.2 15.0 21.6 25.1 28.9 29.6 28.5 27.4 28.0 23.1 17.6 13.9 22.3 

2022 12.8 15.9 21.6 25.5 28.1 28.6 27.4 27.1 26.8 22.7 19.3 13.2 22.4 

2023 10.6 15.4 20.9 24.3 27.5 29.3 28.9 27.0 27.1 25.7 20.0 14.8 22.6 

Source: Pakistan Meteorological Department 

 
ii. Precipitation  
 
The main source of precipitation is rainfall which is received mostly in the months of July to 
September during SW Monsoon winds. It is very erratic as some years are dry and others are 
wetter.  
 
Occasional winter rains are also received in the months of December ïFebruary as result of 
NE winds which count 15-25% of total rainfall. 
 

Table 5.7: Monthly Amount of Precipitation (mm) at Karachi Airport 

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

2001 0 0 0 0 0 10.6 73.6 16.2 N/A 0 0 0 100.4 

2002 0 2.4 0 0 0 N/A N/A 52.2 N/A 0 0.5 0.4 55.5 

2003 6.4 21.8 0 0 0 16.3 270.4 9.8 N/A 0 0.2 0 324.9 

2004 13.7 0 0 0 0 N/A 3 5.6 N/A 39.3 0 4.3 65.9 

2005 6.6 12.8 N/A 0 0 N/A N/A 0.3 54.9 0 0 17.1 91.7 

2006 N/A 0 N/A 0 0 0 66.2 148.6 21.9 0 3.1 61.3 301.1 

2007 0 13.2 33.4 0 0 110.2 N/A N/A N/A N/A N/A N/A 156.8 

2008 8 Trace 1.1 0 0 0 54 37.5 Trace 0 0 21 121.6 

2009 3 Trace 0 Trace 0 2.6 159.9 44 68.9 0 0 1.5 279.9 

2012 0.2 0 0 0 0 Trace Trace 8.1 121 0 0 22.8 152.1 

2013 Trace 20 2.8 30 0 Trace 5.5 105.4 4 1.2 0 0 168.9 

2014 Trace 0 12.4 0 1.3 Trace 1.1 9.9 1.4 0 4.6 0 30.7 

2015 0.3 2.1 2.8 0 0 Trace 46.6 1.4 Trace 0 0 0 53.2 

2016 3.1 0 Trace 0 0 65.8 1.9 96.9 Trace 0 0 0 167.7 

2017 41.5 Trace 0 0 0 58.8 33.3 65.6 26.4 0 0 6.6 232.2 

2018 Trace Trace 0 0 0 Trace Trace 0.8 Trace 0 0 Trace 0.8 

2019 39.4 Trace 2.2 0 0 1.6 66.3 204 51.7 1.2 Trace Trace 367.3 

2020 Trace 2.6 0.5 0 0 Trace 101.2 366.8 Trace 0 3.1 0 474.2 

2021 0 0 0 0 0 Trace 45.4 Trace 88.3 17.2 0 16.9 167.8 

2022 28.5 0.4 0 0 0 21.6 348.3 127.9 43.4 0.0 2.6 0.0 572.7 

2023 0.0 0.0 5.7 2.2 14.9 4.0 40.4 trace 4.6 0.0 5.5 0.0 77.3 
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Source: Pakistan Meteorological Department 

 
The wet years have been found to follow a 3-year cycle during the first 9 years of the 3rd 
Millennium. The year 2010 was among the wettest years since Karachi City had witnessed 
more than 5 spells of 50 mm each during the month of July, three major spells of 60 to 100 
mm in August and two spells of 25 and 10 mm each in the month of September. In July and 
August 2011 again, there was heavy rainfall all over Sindh. Hyderabad received about 74 to 
103 mm rain in 24 hours and the same amount poured in Karachi and the villages in its 
outskirts.  Among the other July 2020 was considered to be the wettest month among the 
others and the total annual rainfall records in 2020 higher than other past 22 years. The 
torrential rains resulted in flooding of several villages in Karachi District. The ongoing monsoon 
season of 2022 has brought more rains in Karachi than in past twenty years.  
 

iii. Wind Speed & Direction  
 
The wind direction and speed between the summer and winter monsoon seasons are rather 
unsettled and large variations are noted both with respect to speed and direction. The wind 
velocity record (2001-2022) indicates that the velocity varies and ranges between 1.0 m/s to 
13.7 m/s. The Tables 4.6 and 4.7 show the wind speed and direction respectively. 
 

Table 5.8:: Wind Speed (m/s) at 12:00UTS 

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

2001 2.6 3.4 4.3 5.6 7.5 8.1 6.8 7.3 5.5 3.7 2.0 2.4 4.9 

2002 3.6 3.9 4.0 6.5 8.5 8.2 9.8 7.3 7.7 3.3 2.9 3.2 5.7 

2003 4.0 5.0 5.4 5.2 7.7 8.8 6.7 7.1 6.0 3.2 3.1 3.0 5.4 

2004 3.4 3.7 4.0 6.0 8.0 9.0 10.0 9.5 7.3 3.8 1.0 2.5 5.7 

2005 3.6 4.2 4.8 5.1 7.1 7.5 9.0 6.9 6.4 3.9 2.0 1.5 5.2 

2006 2.0 3.0 3.0 6.2 8.0 7.7 8.3 6.2 4.7 4.2 2.2 3.0 4.9 

2007 2.0 3.7 4.0 4.0 6.0 6.3 N/A N/A N/A N/A N/A N/A 4.3 

2008 4.3 7.6 8.2 10.5 12.6 7.6 11.0 9.3 8.7 6.6 5.1 3.9 7.9 

2009 7.0 7.2 7.9 9.3 9.8 9.7 9.5 9.3 9.1 6.1 5.0 3.9 7.8 

2012 5.8 6.6 9.3 9.8 12.3 12.8 13.1 11.2 8.4 7.1 5.7 5.8 9.0 

2013 5.2 6.9 9.0 10.3 11.5 10.8 12.0 11.2 10.3 7.7 5.1 4.5 8.7 

2014 5.9 8.9 8.6 11.5 12.4 13.4 12.8 11.6 11.7 8.3 6.0 4.5 9.6 

2015 6.9 10.3 10.1 11.5 12.8 12.3 13.7 12.3 10.5 8.7 5.6 5.8 10.0 

2016 7.5 8.7 4.8 1.1 13.0 11.7 11.8 10.5 12.1 9.2 5.5 5.2 8.4 

2017 7.0 8.0 10.8 12.1 12.8 11.5 12.1 10.3 8.7 8.5 5.4 7.4 6.9 

2018 6.3 7.0 9.5 10.2 10.8 11.1 12.3 12.4 12.2 8.7 6.1 6.8 9.4 

2019 6.7 8.9 10.2 11.7 12.1 11.7 13.7 9.1 8.5 8.0 6.9 7.4 9.6 

2020 9.0 9.4 9.0 10.5 13.3 10.9 10.1 8.9 9.4 7.3 6.2 5.5 9.1 

2021 6.1 7.6 9.7 8.5 11.7 12.7 12.6 11.1 8.8 8.1 6.7 6.6 9.2 

2022 6.8 7.9 8.9 9.9 12.5 12.5 9.5 7.0 8.8 7.0 6.1 4.8 8.5 

2023 7.0 7.7 9.2 10.1 11.7 11.5 11.3 12.3 9.1 7.9 6.9 6.6 9.3 

Source: Pakistan Meteorological Department 

 
Table 5.9: Wind Direction at 12:00UTS 

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

2001 S54W S43W S42W S45W S46W S45W N52W S59W S44W N56W S45W S06W 

2002 S67W S52W S51W S55W S51W S42W S54W S45W S48W S56W N54W S41W 

2003 S60W N50W S45W S48W S45W S68W S60W S47W S43W S54W S50W S27W 

2004 N27E S46W S53W S49W S52W S54W S54W S62W S56W S47W S45W N86E 

2005 N63E S51W S50W S52W S63W S48W S54W S49W S87W S54W S52W N23W 

2006 S48W S62W S50W S57W S64W S60W S67W S78W S51W S53W S49W N79E 

2007 S30W S62W S47W S55W S58W S47W S41W S55W S60W S48W S48W N45E 

2008 N45E S47W S54W S51W S52W S39W S50W S52W S46W S39W S38W N 

2009 N45E S45W S41W S58W S46W S46W S56W S49W S56W S42W S39W S45E 

2012 S3E N56E S62W S46W S61W S51W S66W S51W S53W S41W S41W N9W 
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2013 N39W S54W S56W S54W S61W S40W S53W S52W S55W S47W S17W N50W 

2014 S72E S54W S43W S46W S46W S45W S54W S48W S85W S45W S49W S45E 

2015 S72E S54W S43W S48W S50W S40W S54W S55W S50W S41W S S58W 

2016 S43W S36W S48W S54W S54W S45W S48W S36W S51W S45W S43W S36W 

2017 S83E S56W S51W S45W S45W S44W S66W S57W S48W S51W S59W N45E 

2018 S54W S43W S42W S45W S46W S45W N52W S59W S44W N56W S45W S06W 

2019 S67W S52W S51W S55W S51W S42W S54W S45W S48W S56W N54W S41W 

2020 N31E S12W S52W S55W S49W S44W S47W S55W S47W S38W S4E N35E 

2021 S21W S38W S44W S42W S52W S53W S55W S48W S40W S41W S22E S40E 

2022 N45E S54W S57W S59W S57W S56W S62W S59W S60W S48W S32W S32W 

2023 S22E S45W S40W S58W S65W S38W S56W S74W S57W S53W S40E S84E 

Source: Pakistan Meteorological Department 

 

Figure 5.7: Wind rose for Karachi 13 

iv. Humidity  
 
The relative humidity typically ranges from 25% (dry) to 70% (humid) over the course of a 
year, rarely dropping below 20% (very dry) and reaching as high as 90% (very humid).   
 

Table 5.10: Mean Monthly Relative Humidity (Mean) at 1200 UTC (%) 

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

2014 25.0 27.0 35.0 47.0 57.0 61.0 64.0 61.0 60.0 36.0 36.0 31.0 45.0 

2015 38.0 41.0 37.0 45.0 60.0 56.0 69.0 67.0 56.0 47.0 28.0 31.0 47.9 

2016 46.0 25.0 41.0 47.0 60.0 60.0 68.0 70.0 63.0 57.0 34.0 38.0 50.8 

2017 38.0 25.0 36.0 44.0 59.0 62.0 70.0 67.0 63.0 44.0 29.0 20.0 46.4 

2018 36.0 37.0 33.0 45.0 46.0 65.0 65.0 68.0 63.0 40.0 32.0 30.0 46.7 

2019 40.4 33.9 36.6 48.0 55.6 58.8 64.8 72.6 67.6 41.1 34.6 29.7 48.6 

2020 29.9 28.1 34.2 44.4 57.1 56.8 65.0 74.8 62.4 38.1 32.9 29.1 46.1 

2021 31.3 34.1 41.2 43.3 54.3 60.3 67.5 64.5 63.0 46.5 27.6 38.7 47.7 

2022 40.5 39.1 37.7 47.1 55.3 62.1 74.7 79.1 66.3 42.0 49.4 36.5 52.5 

2023 25.5 42.2 39.3 46.7 57.7 62.4 67.8 71.0 59.4 54.9 32.5 28.7 49.0 

 

13. Source: https:/ 

/www.meteoblue.com/en/weather/forecast/modelclimate/karachi_pakistan_1174872 
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Source: Pakistan Meteorological Department 

 

d.  Solar Resource  
 
The district receives abundant sunshine round the year and has good solar PV power 
potential. World Bank Groupôs Energy Sector Management Assistance Program (ESMAP) has 
developed solar maps for countries including Pakistan. Solarôs maps have been developed for 
Direct Normal Irradiation (DNI), Global Horizontal Irradiation (GHI) and Photovoltaic Power 
Potential. Maps have been depicted below; 
 

 
Figure 5.8: Solar Resource Map ï Direct Normal Irradiation ï Pakistan 

 
DNI value for the Karachi solar power plant site is approx. 1534 kWh/m2/year. 
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Figure 5.9: Solar Resource Map ï Global Horizontal Irradiation ï Pakistan 

 
GHI value for Karachi solar power plant site is approx.1899 kWh/m2/year.  

 
Figure 5.10: Solar Resource Map ï PV Power Potential ï Pakistan 

 
Total PV Power Potential for Karachi solar power plant site is approx.1680 kWh/kWp.  
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e. Hydrology & Flood Risk  
 
The Deh Mitha Ghar plot site belongs to the Hub canal hydrological region according to its 
physical and geographical conditions. The hydrographic river set in the plot area and adjacent 
places is characterised by small seasonal streams. The designed plot area is in the watershed 
of small catchments. 
 
The east side of the plot site has a Hub canal flowing from north to south. The river is seasonal, 
with a high level expected during the summer season (JuneïAugust) and a low level expected 
during the winter (NovemberïMarch). 
 

 
Figure 5.11: Watershed delineation of Deh Mitha Ghar site 

 
Hub canal Supply water to Karachi runs north to south on the eastern edge of the site. Distance 
form hub canal & Project boundary varies from 65 to 210 m, which is what the population in 
the area uses for drinking water. No groundwater sources identified in the area or wetlands.  
Subsequently, in line with identifying the hydrological patterns of the area, the flood risk for 
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the site was also assessed by the technical design consultants14, where the findings are 
provided below: 
 

¶ The Hub River basin is the largest and nearest water basin to the plot site, with its main 
riverbed located 40 meters lower and 2.3 kilometres away from the plot site.  

¶ Another perennial tributary near the plot site is the Hub River, located 2.65 kilometres 
away, and is not considered a potential threat to the solar PV farm area.  

¶ A significant portion of the plot area is located in the right tributary basin, where short 
term floods are typical during rainstorms, however, the designed solar PV locations 
are situated at elevations 50 meters higher than the riverbed and floodplain, making 
floods from Hub River not a concern.  

¶ The designed solar PV structures are not threatened by floods, regardless of their 
scale and duration  
 

f.  Environmental Monitoring  
 
To ascertain the baseline of ambient air, noise and surface water quality, environmental 
monitoring was carried out in the subproject area marked in figure 5.11, through a Sindh EPA 
Certified Lab (Quality Testing Services). The overview of results is discussed in below section 
however the detail report is attached as Appendix-V.  
 

 
Figure 5.12: Environmental Monitoring Location Map 

 
 

 
14 Flood Risk Assessment for 150 MW Solar PV Power Project at Deh Mitha Ghar (Feb 2023) ï Renewable Resources (Pvt) 

Limited  
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i.  Ambient Air Quality  
 
Ambient air quality monitoring was conducted at the project site at three different locations. 
The results are depicted in below table, and it shows that all the measured parameters are 
within the specified limits of SEQS and WB EHS Guidelines. 
 

¶ Location 1 ï Towards the South side of the site - 25°08'48.7"N 67°02'41.5"E 

¶ Location 2 ï Nearby Village on North side - 25°09'39.9"N 67°02'28.7"E 

¶ Location 3 ï Near Hub Dam Canal - 25°08'48.5"N 67°03'05.2"E 
 

Table 5.11: Ambient Air Quality Results 

Parameter Unit Location 1 Location 2 Location 3 SEQS 
WB EHS 

Guidelines 

Carbon 
Monoxide (CO) 

mg/m3 0.03 0.03 0.04 5.0 NA 

Nitrogen oxide 
(NO) 

µg/m3 20.5 13.2 11.4 40.0 NA 

Nitrogen 
Dioxide (NO2) 

µg/m3 11.1 10.5 11.2 80.0 200/hr 

Sulphur 
Dioxide (SO2) 

µg/m3 22.5 21.6 19.7 120.0 20 

Ozone (O3) µg/m3 14.6 12.8 12.4 130.0 100 

Particulate 
Matter (PM10) 

µg/m3 102.6 101.2 108.7 150.0 50 

Particular 
Matter (PM2.5) 

µg/m3 19.1 19.6 18.8 75.0 25 

Total 
Suspended 

Particles (TSP) 
µg/m3 217.4 204.7 197.3 500.0 NA 

Lead µg/m3 ND ND ND 1.5 NA 

 
Table 5.12 - Pictures of Ambient Air Monitoring 
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The ambient air quality results obtained are indicative of how there are no major activities 
happening at the site that may contribute towards air quality deterioration. The levels of 
Particulate Matter (10) obtained, whilst within the local limits, exceed the stringent standards, 
are indicative of the overall high levels of Particulate Matter present throughout the country 
and throughout all of South Asia due to the levels of individualized transport, primary 
development, and power generation patterns prevalent in these areas. Further impacts on 
these parameters from development activities under the subproject, along with the required 
mitigation measures is highlighted in the Impacts chapter.  

 

ii.  Ambient Noise Quality  
 
Ambient noise monitoring was conducted at the project site at three different locations (same 
as those for ambient air monitoring). The results are depicted in table 5.10 below and it shows 
that results are within the specified limits of SEQS and WB EHS guidelines. 
 

Table 5.13: Noise Quality Results 

S. No. Location/Source 
Noise Level Readings 

Minimum Maximum Average SEQS WHO 

1 Location 1 52.2 55.0 53.6 

Limits: 
65dB(A) 

Limits: 
70dB(A) 

2 Location 2 50.6 55.2 52.9 

3 Location 3 50.0 54.4 52.2 

 
Ambient noise quality surveys carried out at the site indicate that despite there being some 
agricultural activities on site, the noise levels obtained are well within the permissible limits.  
Further impacts on these parameters from development activities under the subproject, along 
with the required mitigation measures is highlighted in the Impacts chapter.



 

Environmental and Social Management Plan   

 

150 MW Solar PV Installation at Deh Mitha Ghar 

Doc. No.: SSEP/ESMP/DMG/01 Rev.: 01 Project Baseline 

 

 

Page 57 

iii.  Water Quality  
 
The hub dam canal was chosen as a site as many people also use the canal water for drinking 
purposes, despite it being not treated. A brief description on the locations chosen for 
monitoring, is provided below with results obtained:  
 

¶ Location 1 ï Hub Dam Canal ï 25°08'44.22"N 67°03'11.36"E 
 

Table 5.14 - Drinking Water Quality Results 

S. NO. Parameters 
Standards Standard 

LDL Units Location 1 
SSDWQ - LIMITS WHO 

1 pH value 6.5 ï 8.5 6.5 ï 8.5 0.01 SU 7.31 

2 Odour Non-
Objectionable / 
Acceptable 

Non-
Objectionable / 
Acceptable 

- Physical 
Acceptable  

3 Taste Non-
Objectionable / 
Acceptable 

Non-
Objectionable / 
Acceptable 

- Physical 
Acceptable  

4 Color Ò 15 Ò 15 1.0 TCU 0.24 

5 Turbidity ᾽ 5 <5 0.01 NTU 0.30 

6 Total Dissolved Solids 
(TDS) 

᾽ 1000 NS 1.0 mg/L 
459 

7 Total Hardness as 
CaCO3 

 ̓500 180 0.1 mg/L 
168.5 

8 Fluoride (as F-) Ò 1.5 Ò 1.5 0.01 mg/L 0.3 

9 Chloride (as Cl-) ᾽ 250 ᾽ 250 0.1 mg/L 176 

10 Nitrate (NO3) Ò 50 Ò 50 0.01 mg/L 0.37 

11 Nitrite (NO2) Ò 3 Ò 3 0.001 mg/L 0.031 

12 Cyanide (as CN-) total Ò 0.05 < 0.7 0.001 mg/L BDL 

13 Phenolic Compound 
as (Phenols) 

- - 0.001 mg/L BDL 

14 Aluminum (Al) Ò 0.2 Ò 0.2 0.001 mg/L BDL 

15 Antimony (Sb) Ò 0.005  0.02 0.001 mg/L BDL 

16 Arsenic Ò 0.05 Ò 0.01 0.01 mg/L BDL 

17 Cadmium 0.01 0.003 0.001 mg/L BDL 

18 Chromium Total Ò 0.05 Ò 0.05 0.01 mg/L BDL 

19 Copper  2 2 0.01 mg/L 0.021 

20 Lead Ò 0.05 Ò 0.01 0.001 mg/L BDL 

21 Mercury Ò 0.001 Ò 0.001 0.001 mg/L BDL 

22 Selenium 0.01 0.04 0.001 mg/L BDL 

23 Nickel Ò 0.02 < 0.02 0.01 mg/L BDL 

24 Boron 0.3 0.3 0.01 mg/L BDL 

25 Residual Chlorine  0.2-0.5 0.5 0.01 mg/L 0.01 

26 Zinc 5.0 3.0 0.01 mg/L 0.04 
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Table 5.15 - Picture of Drinking Water Quality Sampling 

 
 
The drinking water quality at the site, and predominantly from the Hub Dam Canal exhibited 
no contaminants and no parameters that exceeded the permissible limits, hence, is safe for 
drinking purposes. Further impacts on these parameters from development activities under 
the subproject, along with the required mitigation measures is highlighted in the Impacts 
chapter.

27 Manganese Ò 0.5 Ò 0.5 0.01 mg/L BDL 

28 Barium 0.7 0.7 0.01 mg/L BDL 

Microbiological Analysis 

28 Total Coliform 0 cfu/100mL 0 0 Cfu 0 

29 Fecal Coliform 0 cfu/100mL 0 0 Cfu 0 

30 Escherichia Coli(E-
Coli) 

0 cfu/100mL 0 0 cfu 0 
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g.    Ecological Condition   
 

i.  Flora Observed on Project Site  
 
As the climate of the sub-project area can be broadly classified as arid, moderate, hot and 
humid with sparse rainfall thus making it devoid of tree cover. The sub-project site is situated 
in plain area with a hill in the middle of the project site, the western boundary site did consist 
of shrubs and herbs but they are sporadic in nature. Reed bed can be found on eastern 
boundary of sub-project site that run along hub canal, they are found in greater number on 
canal edge but as the distance from canal increase it become sporadic and interrupted by 
grasses and shrubs. These grasses and shrubs seem to be recharged with water seeping 
through the aqueducts of hub canal and water streams that are passing through the culverts 
beneath the canal. Table 5.19 enlist the floral species found during survey.  
 

Table 5.16: Shrubs, herbs and grass that are found on project area: 

S# Species Common Name IUCN Status 

Shrubs & Herbs 

1.  Abutilon indicum Country mallow Not evaluated 

2.  Zygophyllum simplex Hurium Not evaluated 

3.  Calotropis procera aak Not evaluated 

4.  Capparis decidua kirrir Least concern 

5.  Prosopis juliflora Devi/ vilayatikikkar Not evaluated 

6.  Salvadora persica khabbar Least concern 

7.  Suaeda fruticosa laani Not evaluated 

8.  Tamarix aphylla lai Not evaluated 

9.  Ziziphus nummularia beer Not evaluated 

10.  Amaranthus viridis chull Not evaluated 

11.  
Convolvulus glomeratus, Eclipta 

prostrata 
False daisy Lease concern 

12.  
Euphorbia granulata, Fagonia 

indica 
Dhamasa Not evaluated 

13.  Glinus lotoides Jima Not evaluated 

14.  Prosopis glandulosa Honey meaquite Lease concern 

15.  Cressa cretica Rudranti Least concern 

Grasses 

16.  Cyperus rotundus Nutgrass Least concern 

17.  Cenchrus ciliaris Dhaman Least concern 

18.  Chloris barbata Ganni, Jargi Not evaluated 

19.  Dactyloctenium aegyptium, --- Not evaluated 

20.  Desmostachya bipinnata Dabh/drabh Least concern 

21.  Dichanthium annulatum Marvel grass Not evaluated 

 
 
 



 

Environmental and Social Management Plan   

 

150 MW Solar PV Installation at Deh Mitha Ghar 

Doc. No.: SSEP/ESMP/DMG/01 Rev.: 01 Project Baseline 

 

 

Page 60 

Table 5.17 - Pictures of Flora at Project Site 

 
Succulent plant Euphorbia caducifolia at hilly 
regions of project site 

 
Closeup view of Typha domingensis 

 
Close-up image of Calotropis procera 

 
Water passing through the culverts of hub 
Canal Phragmites australis (Kaano) along 
water stream can also be seen 

Source: Ecological Survey was conducted by EMC Pakistan in Deh Mitha Ghar in 2023 

 
a. Fauna 
 
The sub-project area is located in arid region, in which biodiversity is limited as compared to 
more diverse eco-system. However, there are still some fauna species including Dwarf Gerbil, 
five-striped palm squirrel, Long-eared desert Hedgehog, Small Indian Mongoose, Indian 
Cobra, Bengal Monitor Lizard, that were reported at the subproject site during the survey. 
Following is the list of faunal species found in Deh Mitha Ghar site and its status on IUCN Red 
list are also listed: 
 

Table 5.18: Fauna species found in project area. 

Reptiles Species 

S# Species Common Name IUCN Status 

1.  
Krait 

 
Bungarus 
caeruleus 

Least concern 
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Reptiles Species 

S# Species Common Name IUCN Status 

2.  
Sindh Sand Gecko 

 
Crossobamon 

orientalis 
Least concern 

3.  
Indian Spiny-tailed 

Lizard 
Uromastyx 
hardwickii 

Vulnerable 

4.  Indian Cobra Naja Naja Least Concern 

5.  Saw scaled Viper 
Echis carinatus 

pyramidum 
Least concern 

Mammalian Species 

1.  Asiatic Jackal Canis aureus Least concern 

2.  Dwarf Gerbil Gerbillus nanus Least concern 

3.  House Mouse Mus musculus Least concern 

4.  
Five stripped-palm 

Squirrel 
Funambulus 

pennantii 
Least concern 

5.  House Rat Rattus rattus Least concern 

6.  
Small Indian 
Mongoose 

Herpestes 
javanicus 

Lease concern 

7.  
Long-eared desert 

Hedgehog 
Hemiechinus 

collaris 
Least concern 

Avi-fauna 

S# Species Common Name IUCN Status 

1.  
Bank Myna 

 
Acridotheres  
ginginianus 

Least concern 

2.  Yellow Wagtail Motacilla flava Least concern 

3.  
White-cheeked 

Bulbul 
 

Pycnonotus 
leucogenys 

Least concern 

4.  
White-breasted 

 
Halcyon smyrnensis Least concern 

5.  
Black Drongo / 

King crow 
 

Dicrurus 
macrocercus 

Least concern 

6.  
Black headed 

Gull 
Larus ridibundus Least concern 

7.  Brahminy Kite Haliastur indus Least concern 

8.  Cattle Egret Bubulcus ibis Least concern 

9.  Great White Egret Egretta alba Least concern 

10.  
Indian 

Myna/Common 
Myna 

Acridotheres tristis Least concern 
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Table 5.19 - Pictures of Fauna at Project Site 

Dwarf gerbill Long-eared desert Hedgehog15 

White cheeked bulbul16 Indian myna17 

Source: Ecological Survey was conducted by EMC Pakistan, 2023 

 

h.  Protected Area  
 
Hub Dam, which is designated as a Ramsar site, is located more than 10 km away from the 
project boundary, and Hub Dam Wildlife Sanctuary will not be affected during the construction 
or operation phases of the sub-project. 
 

i.  Socio Economic Profile of Project Area   
 
This section details the socio-economic details of the people living at the site, ascertained 
through social surveys using the following objectives:  
 

¶ To observe and document the existing conditions of the people at the site  

¶ Gain information about the demographic characteristics of the people  

¶ Identify the methods of earning livelihood by the people at site  

¶ Explore the situation of civic amenities, drinking water conditions, educations, and 
health facilities 

¶ Get feedback from the community of existing and potential social issues; and  

¶ Evaluate the possibilities of addressing their concern through relevant authorities  
 

Administrative Jurisdiction  
 

The proposed sub-project falls in District Malir, where according to the Census of 2017, the 
population of the district is shown below in Table 5.20.  

 
15 https://www.sciencephoto.com/media/1120941/view/long-eared-hedgehog 
16 https://www.reddit.com/r/BirdPhotography/comments/f8l9rg/whiteeared_bulbul_pycnonotus_leucotis_lodai/ 
17 https://www.sydney.edu.au/news-opinion/news/2015/10/28/protein-on-the-menu-for-invasive-myna-birds.html 
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If cl 
Number of 

Sub-Divisions 
Area (Sq. 

km) 

Density 
Population per 

Sq. km 
Population  

District Malir 6 2,160 891 1,924,346 

Source: Finalized Census Results of Karachi 2017 ï Pakistan Bureau of Statistics Govt. of 
Pakistan 

 

Data obtained from these surveys is provided below, where out of the 23 affected households 
identified  There are 23 households present within the boundaries of the Deh Mitha Ghar site, 
with small residential structures there also, with all households squatting on government land. 
The socio-economic data was gathered from 15 households, where this is presented below:  
 

Table 5.20: Respondent Gender Ratio   

Sr. No. Gender Ratio Number of Respondents Percentage 

1 Male 15 100% 

2 Female - - 

Total 15 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.21: Age Composition of the Respondents 

Sr. No. Age Composition Number of Respondent Percentage  

1 18-25 3 20% 

2 26-35 4 27% 

3 36-45 7 47% 

4 46 & above 1 7% 

Total 15  100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.22: Educational Level of the Respondents 

Sr. No. Educational Level Number of Respondents Percentage 

1 Never (Illiterate) 13 87% 

2 Primary 1 7% 

3 Matric 1 7% 

Total 15 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.23: Occupation of the Respondents 

Sr. No. Profession Number of Respondents Percentage 

1 Skilled Labour 7 47% 

2 Agriculture Related 7 47% 

3 Other 1 6% 

Total  15 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.24: Religion of the Respondents 

Sr. No. Religion N Number of Respondents Percentage 

1 Muslim 6 40% 

2 Hindu 9 60% 

Total  15 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
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Table 5.25 - Family System 

Sr. No. Family Structure Number of Respondents Percentage 

1 Joint 7 47% 

2 Nuclear 8 53% 

Total  15 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.26 - Marital Status of Respondents 

Sr. No. Family Structure Number of Respondents Percentage 

1 Married 15 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.27 - Population & Family Size of Affected Households (AHs) 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.28 - Age & Gender Wise Family Population Composition of the AHs 

Age in Group Total Male Female 

Count % Count % Count % 

Less than 1 year 3 3% 0 0% 3 6% 

01-04 15 16% 6 13% 9 19% 

05-09 20 22% 7 16% 13 27% 

10-14 11 12% 7 16% 4 8% 

15 ï 19 7 8% 5 11% 2 4% 

20 ï 24 6 6% 3 7% 3 6% 

25 ï 29 10 11% 4 9% 6 12% 

30 ï 34 5 5% 3 7% 2 4% 

35 ï 39 8 9% 3 7% 5 10% 

40 ï 44 6 6% 5 11% 1 2% 

45- 49 1 1% 1 2% 0 0% 

50 & above 1 1% 1 2% 0 0% 

Total HH Population 100% 93 45 100% 48 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.29 - Marital Status by Gender of the AHs 

 
Total Paps Male Female 

Count % Count % Count % 

BASE: Total Household Family Members 93 100% 45 100% 48 100% 

Marital Status Un-married 60 65% 29 64% 31 65% 

Married 33 35% 16 36% 17 55% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
  

Table 5.30 - Educational Status of the AHs 

  

Total Paps 
Gender 

Male Female 

Count % Count % Count % 

No. of HH   
Respondent HH Population Total 

Population 

 

Male % Female % % 

15 45 48%  48 52%  93  100% 
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BASE: Total Household Family Members 93 100% 45 100% 48 100% 

Literacy 
Status 

Literate 13 14% 10 22% 3 6% 

Illiterate 80 86% 35 78% 45 94% 

Education 
Passed 

Never 80 86% 35 78% 45 94% 

Less than Primary 8 9% 5 11% 3 6% 

Primary 4 4% 4 9% 0 0% 

Matric 1 1% 1 2% 0 0% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.31 - Language Spoken in Project Area 

Sr. No. Language Number of Respondents Percentage  

1 Sindhi 76 82% 

2 Balochi 17 18% 

Total Household Family Members 93 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.32 - Average Monthly HH Income 

Sr. No. Average Monthly Income (Rs.) Number of Respondents Percentage 

1 Upto 15,000 1 7% 

2 15,001 - 20,000 4 27% 

3 20,001 - 25,000 3 20% 

4 25,001 - 30,000 4 27% 

5 30,001 - 40,000 3 20% 

Total Households 15 100% 

 Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.33 - Average Monthly HH Expenditure 

Sr. No. Average Monthly Income (Rs.) Number of Respondents Percentage 

1 15,001 - 20,000 3 20% 

2 20,001 - 25,000 4 27% 

3 25,001 - 30,000 4 27% 

4 30,001 - 40,000 3 20% 

5 Above 40,000 1 7% 

Total Households 15 100% 

  Source: Census and Socioeconomic Survey of Deh Mithaghar 
  

Table 5.34 - Ownership Status of the Illegally Built Houses  

Sr. No. Ownership Status 
Number of 
Respondent 

Percentage 

1 Owner 15 100% 

Total Households 15 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.35 - Housing Construction Patterns 

Sr. No. Type of House Number of Respondent Percentage 
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1 Pacca 3 20% 

2 Kacha 2 13% 

3 Wooden Thatched 10 67% 

Total Households 15 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.36 - Sources of Drinking Water 

Sr. No. Source of Water 
Number of 
Respondent 

Percentage 

1 Borehole (Hand Pumps / Electric Motor) 4 27% 

2 Hub Dam Canal 11 73% 

Total Households 15 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
  

Table 5.37 - Modes of Transport 

Sr. No. Mode of Transport Number of Respondents Percentage 

1 Private 15 100% 

Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.38 - Access to Social Amenities 

Sr. No. Social Amenities  

No. of 
Households 

Available 
(%) 

No. of 
Households 

Not 
Available 
(%) 

1 Electricity - - 15 100% 

2 Sui Gas - - 15 100% 

3 Water Supply  5 33% 10 67% 

3 Mobile Facility 5 33% 10 50% 

4 Sewerage - 0 15 100% 

5 Dispensary/BHU   - 0 15 100% 

6 School 2 13% 13 87% 

7 Hospital - - 15 100% 

8 Mettle Road  5 33% 10 67% 

9. Public Transport - - 15 100% 

10. Solid waste management - - 15 100% 

11. Masjid 6 40% 9 60% 

  Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.39 - Awareness of the Proposed Project 

Sr. No. Awareness of the Project 
Number of 
Respondents 

Percentage 

1 Aware - - 

2 Not Aware 15 100% 

Total Households 15 100% 

           Source: Census and Socioeconomic Survey of Deh Mithaghar 
 

Table 5.40 - Opinion/ Perception about Project Implementation 

Sr. No. Opinion about Project 
Number of 
Respondents 

Percentage 
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1 Beneficial 4 27% 

2 Not Beneficial 11 73% 

Total Households 15 100% 

           Source: Census and Socioeconomic Survey of Deh Mithaghar 
Having this socio-economic data of the persons at the site will allow for monitoring to be carried 
out following project implementation to ensure that their socioeconomic conditions are not 
adversely affected by the sub-project. 
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6.  ANTICIPATED IMPACTS AND MITIGATION  MEASURES  
 

This Chapter assesses the potential environmental and social impacts of the proposed 
subproject on environment and community. Also provided in the Chapter are the subproject-
specific mitigation measures to minimize if not eliminating the potentially negative impacts, in 
order to ensure that the proposed interventions do not cause environmental and social impacts 
beyond the acceptable levels.  
 

a. Environmental Safeguards Processing Steps  
 
Implementation of the ESMP after its preparation will require the following steps closely linking 
with activity planning, design and implementation steps. 
 

¶ Step 1: Screening of Projects for impacts 

¶ Step 2: Inclusion of Environmental Specifications and Environmental and Social 
Management Plan in Supervision Consultant/Contractor(s) bidding documents 

¶ Step 3: Compliance and Monitoring 
 

b.  Screening of Impacts  
 
Project activities proposed for the subproject has undergo initial screening through a number 
of filters that include screening environmental and social impacts. Subprojects with any 
significant, long-term or medium term, irreversible environmental and social negative impacts 
will be avoided to the extent possible. The ESMF of Sindh Solar Energy Project categorizes 
subprojects on the basis of their nature of activities, and potential impacts on environment and 
or people. The ESMF presents a rapid assessment checklist for screening of sub-projects 
which is used here to screen the impact of 150MW Solar Subproject and filled as per the 
environmental and social survey conducted for the subproject area, where the screening 
carried out is attached to this report as Appendix-II. 
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c. Assessment of Potential Impacts and Mitigation Measures  
 
The positive and potentially negative impacts identified in the project ESMF are assessed in 
detail in the subsections below for 150MW Solar PV Subproject. The specific mitigation 
measures for sub-project impacts have also been provided hereunder. 
 

i.  Positive Socio -economic and Environmental Impacts of 
Subproject  

 
Most of the subprojectôs environmental and social impacts will be beneficial, including for 
example generation of clean electricity, saving of carbon footprint of energy generation, 
generation of employment for locals etc. The beneficial impacts of the 150MW Solar PV 
subproject are described briefly hereunder: 
 

¶ Clean electricity generation by avoiding use of fossil fuels, thereby putting effort 
towards climate change mitigation and adaptation. 

¶ Savings of CO2 emissions over the lifetime of the subproject. 

¶ No negative livelihood impact on any vulnerable groups. 

¶ Generation of short term and long-term direct employment for locals. Estimated 
workforce for the construction phase will be in the range 400 and operational phase 
will be around 120. It is envisaged that about three-quarter of the workforce during 
construction phase will be required for unskilled and semi-skilled jobs/work. Locals will 
be preferred for the workforce, and are expected to be about two-third of the unskilled 
workforce. For the operational phase, requirement of local unskilled labor is not 
expected to be more than half of the workforce. Possession of valid National Identity 
Card will be required to ensure hiring of locals among the workforce. 

¶ Adding electricity to the National grid to reduce the gap between demand and supply. 

¶ Reduction in chronic power outages. 

¶ Indirect employment generation for the associated businesses such as suppliers of 
solar panels, inverters, transformers and maintenance service providers, is also 
envisaged from the proposed subproject. 

¶ The airshed of the area will remain unpolluted as no air emissions are associated with 
Solar energy generation. 

 
The project area is underdeveloped, as indicated in the socioeconomic profile and lacks 
reliable supply of water and electricity. Since this subproject will be implemented under SSEP, 
it is therefore recommended that community development in the project area being made part 
of the project developerôs scope. Additionally, residents of the subproject area may be 
prioritized for the other subprojects under SSEP, such as Solar Housing Systems (SHS) 
programs so they may be able to avail the benefits of the project and become project 
beneficiaries. In reference to the project beneficiaries. 
 

ii.  Impacts and Mitigation Measures  
 
The impacts associated with the subproject activities are impacts of dust emissions, 
water/groundwater contamination, soil contamination, solid waste management, noise 
pollution, wastewater disposal, traffic management, occupational and community risks with 
regards to health and safety. 
 

iii.  Subproject Siting  
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Following is a description of impacts on each environmental and social component along with 
specific mitigation measures; 

1. Impact on Ecology 
 
The project site does not lie in a protected area, Ramsar site, reserved forest, wildlife 
sanctuary or game reserve. No endangered faunal specie could be found during surveys or 
reported at the subproject site. Sparse vegetation at site predominantly consists of grasses 
and shrubs as described in the baseline section. Natural drainage patterns exist at the project 
site. 
 
 Mitigation Measures: 

¶ Onsite activities will be so planned that the natural drainage pattern is not disturbed. 
Culverts and/or ford/Irish crossings will be provided as required.  

¶ Stormwater drainage system will be aligned with natural drainage so as not to alter the 
site natural drainage pattern. 
 

2. Impact on Cultural/Archaeological Sites 
 
No cultural and archaeological sites are located within 1km of the subproject site. 
 
Mitigation Measures: 
 
No mitigation measures are required as there is no impact. Nevertheless, in case there are 
any archaeological relics found, chance find procedures have been prepared and attached to 
the report as Appendix-VI.  
 

3. Land Acquisition and Resettlement  
 
Out of the total area of 620 acres allotted for the project at the site, there is over 150 acres of 
agricultural land, and over 18 acres of private land in the form of 03 land parcels where the 
private land does not have any residents or owners living on it, and instead is covered with 
agricultural fields as there are over other parts of the site.  
 
There are people working on the agricultural lands who are also living in houses built illegally 
at the site, where during a survey carried out at the site, it was determined that there are over 
23 affected households at the site that are squatting on government land. A summary of the 
resettlement related impacts is provided below: 
 

Table 6.1 - Summary of Resettlement Impacts at Site 

Sr. 
No. 

 

Category of Affected 
Assets  

Unit 

Impact Quantum 

Remarks Impacted 
Assets 

Number of AHs 

Land based Assets in ROW 

1 Crops Number 
150 acres 

approximately  

This will impact 
23 AHs 

including; 06 
crop owners and 

17 agricultural 
workers 

¶ The cropped area is controlled by 
06 AHs and is worked on by 17 
separate AHs. 

¶ Different Crops including; fodder 
crops, cotton, and seasonal 
vegetables 

¶ Land will have to be cleared for the 
project following payment of 
compensation to persons, and 
their relocation. These persons will 
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Sr. 
No. 

 

Category of Affected 
Assets  

Unit 

Impact Quantum 

Remarks Impacted 
Assets 

Number of AHs 

also be allowed to harvest and sell 
their crops prior to land clearance.    

 Total: 150 acres owned by 23 AHs 

Residential Structures 

2 

Rooms, washrooms, 
verandas and 

boundary walls   and 
Yards 

Number 17 
17 

 

Following payment of 
compensation to AHs and their 
relocation, all structures will be 
demolished to make way for the 

project.  

 

Total: 17 Structures owned by 17 AHs 

 
These households and their affected assets will all have to be relocated following payment of 
compensations and entitlements in line with OP 4.12 and World Bank guidelines.  
 
Furthermore, given that the project does not intend to acquire the private land, these parcels 
of land will be excluded from the overall site where access to the parcels will also be provided 
to them. Essentially, once relocation activities are complete and the people have been 
relocated, the boundary wall will be constructed with three portions of the private lands and 
their access paths cut out from the finalized site.  
 
All claims are illegitimate given the land has been allotted to SSEP, where the same was 
reiterated to the persons by the land owning authority. 
 
Mitigation Measures: 
 
The families would need to be relocated in line with OP 4.12 and compensations paid for 
affected assets. In this regard, the detailed methodology and implementation plan is laid out 
in the separately prepared Resettlement Plan for the sub-project.  
  

iv.  Subproject Construction Impacts  
 
Subproject activities will involve earthworks for panel and associated electrical equipment and 
substation. Following are the potential impacts of the subproject activities; 
 

1. Social Impacts 
 
Social concerns and conflicts during the construction project activities may arise if all the 
primary and secondary stakeholders are not adequately informed, consented and taken into 
confidence about the project or its schedule of operations, before the commencement of 
project activities. (It is proposed to inform the District Administration, relevant MNAs/MPAs 
and Union Council representatives (Chairmen, Vice Chairman and General Member) well 
before the commencement of project activities.   
 

¶ If the proposed construction site is not appropriately cordoned off to restrain outsiders 
from entering the site, issues of trespassing and safety issues of trespassers may 
arise. 
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¶ Quarrels between commuters due to increased traffic flow may arise if traffic 
management is not in place. 

¶ Nuisance to nearby communities that reside along Northern Bypass and its adjoining 
areas due to increased heavy traffic and movement of construction equipment and 
dust and noise emissions. 
 

Mitigation Measures 
 

¶ Ensure adequate stakeholder engagement, where all concerns/ feedback is 
documented, including concerns from those affected especially the locals dependent 
on farming, and the private landowners in the site.  

¶ It will be ensured that the construction site is appropriately cordoned off with hard 
barricade. (The fencing, street lightening, roads, water supply, drainage system and 
security of the site need to be taken place well before the commencement of 
competitive bidding.  

¶ Traffic management will be ensured taking in consideration the nearby community, 
their access and movement and privacy and optimal access routes to the site from 
Hub Dam Road. 
 

2. Air Quality Deterioration 
 
The use of heavy construction machinery operated on diesel can generate exhaust emissions 
including SO2, NOx, Smoke and Particulate Matter (PM). The proposed site will require 
moderate amount of earthwork including thick growth of wild vegetation. This particular activity 
can generate significant amount of dust which can be harmful to human health, especially for 
those with respiratory issues and can also impact air quality. However, these impacts will be 
temporary and localized to the construction phase in subproject area. 
 
Mitigation Measures 
 
Different options are available to control dust and exhaust pollution.  They are listed below: 

¶ The exposure of construction workers to dust should be minimized by provision of dust 
masks and mandating the workers to wear them. 
 

ü Dust Reduction Measures 

¶ Water should be sprinkled daily to wet all the expose surfaces. 

¶ Cover excavated materials or stockpiles with tarps or plastic sheets to prevent wind 
from blowing dust Use of water suppression for control of loose materials on paved or 
unpaved internal road surfaces. Oil and oil by-products are not recommended method 
to control dust18. 

¶ Truck loads should be covered with tarpaulin. 

¶ Construction site, including soil and material piles at the site, should be adequately 
barricaded to avoid material escape, generation of dust. 

¶ Ready-mix can be used in the stages of the project wherever and whenever required 
and deemed appropriate. 

¶ Careful handling and working under moist conditions and monsoon season will be 
avoided as much as possible. 
 

ü Exhaust emission reduction measures 

 
18 WBG EHS Guidelines 
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¶ Construction machinery, vehicles should be properly tuned and kept in good working 
condition, minimizing exhaust and vehicular emissions. It should be ensured that 
exhausts from these equipment and vehicles comply with SEQS. 

¶ Excessive engine idling should be discouraged and machinery causing excessive 
pollution (i.e., visible clouds of smoke) should be banned from sites. 

¶ Open burning of solid wastes, whether hazardous or nonhazardous, is not considered 
good practice and should be avoided, as the generation of polluting emissions from 
this type of source cannot be controlled effectively19. 
 

3. Noise 
 
During the construction works, noise will be generated from the operation of machinery, 
particularly due to use of jack hammer and dump trucks project-related vehicles and material 
transport. These activities may cause discomfort to nearby communities and populace. 
Following table shows the noise levels of different construction equipment that will be used 
during construction phase of subproject. 
 

Table 6.2: Typical noise levels of construction equipment (noise level in dB (A) at 15 
m) 

Clearing Structure Construction 

Bulldozer 80 Crane 75-77 

Front end loader 72-84 Welding generator 71-82 

Jack hammer 81-98 Concrete mixer 74-88 

Crane with ball 75-87 Concrete pump 81-84 
  Concrete vibrator 76 

Excavation and Earth Moving Air compressor 74-87 

Bulldozer 80 Pneumatic tools 81-98 

Backhoe 72-93 Bulldozer 80 

Front end loader 72-84 Cement and dump trucks 83-94 

Dump truck 83-94 Front end loader 72-84 

Jack hammer 81-98 Dump truck 83-94 

Scraper 80-93 Paver 86-88 

Grading and Compaction Landscaping and clean-up 

Grader 80-93 Bulldozer 80 

Roller 73-75 Backhoe 72-93 

 Truck 83-94 

Paving Front and end loader 72-84 

Paver 86-88 Dump truck 83-94 

Truck 83-94 Paver 86-88 

Tamper 74-77 Dump truck 83-94 

Source: U.S. Environmental Protection Agency, Noise from Construction Equipment and 
Operations. Building Equipment and Home Appliance. NJID. December 31, 1971 

 
Mitigation Measures 
 
Different options are available to control noise pollution.  They are listed below: 
ü Noise Containment Measures 

¶ PVC Laminated Polyester Fireproof Mesh Sheet, will be used with hard barricade to 
reduce the noise levels and check the noise levels outside the barricade periodically 
for different type of construction activity through a handheld noise meter. 

 
19 WBG EHS Guidelines 
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¶ High noise activities should cease between 22:00 and 06:00 hrs. 
ü Noise Reduction Measures 

¶ Equipment and vehicular noise can be reduced at source by regular maintenance & 
repair of construction machinery and equipment. 

¶ Mufflers or silencers should be mandatory to be equipped by all project-related 
vehicles. 

¶ Regular monitoring of noise level to comply with SEQS. 
 

4. Water Quality  
 
The potential spills from construction equipment fuel, electrical equipment such as switch 
gears and transformers, and construction vehicles during construction will unlikely result in 
contamination of groundwater under normal conditions. However, in conditions like post-
monsoon season, when groundwater tables rise, contamination can occur. Also, inadequate 
storage at the construction site and disposal of waste material in nearby areas will result in 
contamination of the land and a nuisance to the nearby community. 
 
Hub canal Supply water to Karachi runs north to south on the eastern edge of the site. Distance 
form hub canal & Project boundary varies from 65 to 210 m, which is what the population in 
the area uses for drinking  
 
Mitigation Measures 
 

¶ It will be ensured that the wastes generated from construction activities should be 
stored in a proper interim location onsite which should be adequately barricaded and 
covered to avoid ingress of storm water.  

¶ Excavation material /civil works related solid waste should be reused or disposed to 
the approved landfill/dump site. 

¶ There will be temporary labor camp for residing the workers. Porta cabins will be 
provided for worker residence as well as for shelter for labor during construction and 
provision of water. Septic tank with soakage pit will be constructed for wastewater 
disposal. 
 

5. Waste Management 
 
Typical solid waste generated during construction include waste concrete, empty cement 
bags, excavated soil, rejected or malfunctioned solar panels etc. The solid waste has the 
potential to cause negative impact on the surroundings if not properly managed and disposed 
of.  It can block nearby drainage channels that can ultimately cause localized flooding during 
the monsoon and nuisance to the communities. 
 
Poor waste management practices would result in short term negative impact on the 
aesthetics of the surrounding and can attract scavengers.  
 
Mitigation Measures 
 

¶ All hazardous wastes such as fuel, oil-waste, will be handled and disposed through 
incineration via EPA certified hazardous waste contractor hired by CC. 

¶ Recycling of solid waste will be carried out as far as possible and practical like cement 
bags, empty drums, discarded bricks etc. 
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¶ Rejected or malfunctioned solar panels will be sent back to the distributor/equipment 
manufacturing as no PV end-of-life treatment/recycling or disposal facility exist in 
Pakistan as of today and the panels cannot be disposal of untreated in the landfills. 

¶ No wastes should be dumped at any location outside the site boundary/designated 
disposal site. 

¶ Training should be provided to working personnel for identification, segregation, and 
management of waste. 

¶ The site-specific waste management plan will be developed by CC using the guide 
waste management plan attached to the report as Appendix-VII.  
 

Waste Segregation 
 
All hazardous waste if found shall be segregated from nonhazardous wastes at the point of 
generation of waste. During construction phase, suitable containers with following color coding 
shall be kept to collect and segregate common wastes at all facilities: 
 

Waste material  Color code 

Concrete/ Campsite Debris Blue 

Metal Green 

Plastic White 

Oily Rags Black 

Used Oil Red 

Rubbish/Trash Yellow 

 
Recycling 
 
Recycling and reuse minimize the quantity of waste requiring disposal. Some of the wastes 
can be reused within the construction site while others can only be recycled (Table 6.2). There 
is a great recycling potential for few of these wastes in the recycling market. Waste shall be 
sold to the third-party contractors/ companies, who have proper recycling facilities. 
 
CC will suggest/recommend recycling of the paper, glass, plastic wastes in their respective 
processing units.  Iron/steel waste would be sent to re-rolling mills. 
 

Table 6.3: Waste management options (different categories) 

S# Waste Type Category Disposal Options 

1.  
Septic Tank 

Sludge 
Non-

hazardous 
Disposed in Landfill site. 

2.  
Excavation 

Material 
Non-

hazardous 
Reuse for backfill 

3.  
Construction 

debris including 
Scrap 

Non-
hazardous 

Recycle, reuse or sell to third party contractor. 

4.  Metals 
Non-

hazardous 

Store cuttings in designated area for reuse. 
Remove surplus materials and use them at other 

sites, where feasible. 

5.  Concrete 
Non-

hazardous 
Store unused concrete blocks for later reuse. 
Recycle, reuse or sell to third party contractor. 

6.  Bricks 
Non-

hazardous 
Reuse for footings and broken bricks. 

7.  Plastic and vinyl 
Non-

hazardous 
Recycle, reuse or sell to third party contractor. 
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Table 6.3: Waste management options (different categories) 

S# Waste Type Category Disposal Options 

8.  
Corrugated 
Cardboard 

Non-
hazardous 

Recycle, reuse or sell to third party contractor. 

9.  Woods 
Non-

hazardous 
Recycle 

10.  
Empty Drums and 

Containers 
Non-

hazardous 
Disposed them off through recycler. 

11.  
Oil waste (fuel oil, 

transformer oil, 
switchgear oil) 

Hazardous 
Handled and disposed through incineration via 

EPA certified waste contractor hired by CC. 

12.  PV modules Hazardous 
Send back to the supplier/equipment 
manufacturer for recycling/disposal. 

13.  
Sanitary 

Wastewater 
Non- 

hazardous 
Treat wastewater in septic tanks before disposal. 

 

14.  Trash 
Non-

hazardous 

1. Segregate glass, metal, plastic from trash. 
2. Recycle all recyclable items. 

3. Designed landfill. 

 

6. Soil Contamination 
 
Soil at the construction site can get contaminated from either spill of fuel, oils and chemicals 
or degradation due to activities in the microenvironment of the site. 
 
Mitigation Measures 
 

¶ Fuel oils, Transformer oils and lubricants for construction machinery will be stored in 
covered dyked areas, underlain with HDPE membrane. 

¶ Washing and maintenance of vehicles will be restricted onsite and contractor is 
mandated to get entry of well-maintained and cleaned machinery. 

¶ Regular inspections will be carried out to detect leakages in construction vehicles and 
equipment. 

¶ Appropriate implements such as shovels, plastic bags and absorbent materials will be 
made available near fuel and oil storage areas for removal of oil and contaminated soil. 
 

7. Traffic Management 
 
The project site faces Hub Dam Road, which is approximately 15 feet wide. The road is 
damaged and needs to be repaired. The social team found a resident of Lotari Goth fixing the 
road by himself. There is no public transportation service available in the area; the residents 
of the neighborhood mostly rely on motorbikes for travelling. The other residents who cannot 
afford motorbikes travel on rented Suzuki, Chingchi rickshaws, or on foot.  
 
Mitigation Measures 
 

¶ Traffic management plan will be introduced to manage smooth flow of vehicular traffic 
and to avoid nuisance to nearby areas and congestion at the connecting point to Hub 
canal Road, where a guide traffic management plan is attached as Appendix-VIII.  

¶ Appropriate signages may be installed to alert populace of all potential hazards 
including limited access to construction sites. 
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¶ Movement of construction material to the project sites should be planned in a way that 
it will not hamper major transport activity in the micro and macro environment. The 
transfer of material should not be done during late hours. 

 

8. Impacts on Flora 
 
Sparse vegetation at project site predominantly includes the grasses and shrubs identified in 
baseline section. They will be removed for panel installation, construction of substation, 
placement of inverters, medium voltage transformers, Portacabins, wherever required.  
 
Mitigation Measures 
 

¶ Adequate greening/landscaping of the site with local plant species will be carried out 
in accordance with the local climate, soil conditions and available resources. 
 

9. Impacts on Local Resources 
 
During project execution, supplies of equipment, material, utilities, etc. will be required. As the 
project area is in an underdeveloped area of Karachi and has limited commercial activities, 
supplies are likely to be sourced from other areas of Karachi. These areas are far well-
developed than the project area and have substantially more commercial and industrial 
activities and resources. Additionally, supplies for the project will mainly be required during 
construction phase, which has the limited time period of several months. Therefore, residual 
adverse impacts of project supplies on local resources are not likely.   
 

10. Occupational Health and Safety 
 

¶ The construction works involving earthworks, excavation, erecting structures, etc. 
poses an inherent risk of injury to labor from accidents. 

¶ Poor housekeeping practices may lead to stagnant water as breeding grounds for 
insect vectors (causing malaria, dengue fever etc.). 

¶ Hazards from handling equipment, ergonometric stress, lifting heavy materials etc. 
may cause injury to the labor. 

¶ Electrical equipment and substation pose electrocution hazard. 
 

Mitigation Measures 
 
Site-specific labor health and safety hazards are also critical to identify based on job safety 
analysis or comprehensive hazard or risk assessment. Health and safety management 
planning should include the adoption of a systematic and structured approach for prevention 
and control of physical, electrical, chemical, and biological health and safety hazards. Use of 
PPE should be made mandatory. Only trained and experience crane, forklift, etc. operators 
should be hired. CC shall ensure that Job Hazard Analysis (JHA) is performed prior to 
commencing jobs. It shall also be ensured that the JHA is reviewed after the following: 
 

¶ Whenever work is stopped 

¶ Every time work conditions or the job scope changes 

¶ Persons working the job shall review and acknowledge the JHA by their signature. 

¶ To offset impact due to site clearance activities the Contractor to provide all workers 
with appropriate PPE, such as helmets, ear protection, gloves, dust masks, and high-
visibility clothing. 
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Crane and Lifting Operations 
 
For all Crane & Lifting Operations CC shall ensure full compliance with standard operating 
procedures. CC shall develop a site-specific pre-lift checklist which includes the following at 
minimum: 

¶ Crane rigging capacity adequately for load 

¶ Condition of slings 

¶ Rigging condition adequate for load 

¶ Area of swing or travel unobstructed 

¶ Multiple crane use 

¶ Power line approach distance maintained 

¶ Stability and footing 

¶ Taglines and spotters 

¶ Illumination and weather 

¶ Signal operator 

¶ Job hazard analysis and other permits 
 
All lifting and rigging activities shall be supervised and conducted by a competent person or 
team, CC shall maintain a lifting gear registry for all lifting gear on-site inclusive of a listing of 
all lifting gear, copies of equipment certificates (manufacturer, safe working load, serial 
number) and the inspection/recertification frequency. 
 
Forklifts and Non-Road Vehicles 
 
CC should ensure forklift and non-road vehicles are fit for purpose and operated according to 
manufacturerôs requirements. Only competent operators are permitted to operate forklifts and 
non-road vehicles. 
 
At minimum, all forklifts and non-road vehicles shall be equipped with following equipment: 

¶ Seat belts 

¶ Horn 

¶ Emergency Brake 

¶ Wheel chock 

¶ Labeled Controls 

¶ Fire Extinguishers 

¶ First Aid Kit 

¶ Back-up Alarm 
 
Scaffolding 
 

CC is responsible to establish periodic inspection, certification and recertification program for 

scaffold works. Only qualified worker is authorized to erect, inspect and certify scaffold. All 

scaffolds should have a guardrail system on each open side, up to the access point. It should 

be equipped with toe boards having suitable access ladder. 

Over-exertion 
 
Over-exertion, and ergonomic injuries and illnesses, such as repetitive motion, over-exertion, 
and manual handling, are among the most common causes of injuries at construction site.  
 



 

Environmental and Social Management Plan   

 

150 MW Solar PV Installation at Deh Mitha Ghar 

Doc. No.: SSEP/ESMP/DMG/01 Rev.: 01 Impacts & Mitigation 

 

 

Page 79 

Mitigation Measures 
 
Recommendations for their prevention and control include: 

¶ Workers will be trained with lifting and materials handling techniques before the 
construction of the project, including the placement of weight limits above which 
mechanical assists or two-person lifts are necessary. 

¶ Work site layout will be planned to minimize the need for manual transfer of heavy 
loads. 

¶ Tools will be selected and work stations would be designed to reduce force 
requirements and holding times, which promote improved postures, including, where 
applicable, user adjustable work stations. 

¶ Administrative controls, such as job rotations and rest or stretch breaks will be 
implemented into the work processes. 
 

Slips and Falls 
 
Slips and falls on the same elevation associated with poor housekeeping, such as excessive 
waste debris, loose construction materials, liquid spills, and uncontrolled use of electrical cords 
and ropes on the ground, are also among the most frequent cause of lost time accidents at 
construction site. 
 
Mitigation Measures 
 
Recommended methods for the prevention of slips and falls from, or on, the same elevation 
include: 

¶ Good house-keeping practices, such as the sorting and placing loose construction 
materials in established areas, would be implemented. 

¶ Excessive waste debris and liquid spills will be cleaned up regularly. 

¶ Electrical cords and ropes will be located in common areas and marked corridors. 

¶ Slip retardant footwear will be used. 
 

Struck By Objects 
 
Construction activities of the project may pose significant hazards related to the potential fall 
of materials or tools, as well as ejection of solid particles from abrasive or other types of power 
tools which can result in injury to the head, eyes, and extremities. 
 
Mitigation Measures 
 
Techniques for the prevention and control of these hazards include: 

¶ Maintaining clear traffic ways to avoid driving of heavy equipment over loose scrap. 

¶ Temporary fall protection measures in scaffolds and out edges of elevated work 
surfaces would be used, such as hand rails and toe boards to prevent materials from 
being dislodged. 

¶ Appropriate PPE such as safety glasses with side shields, face shields, hard hats, and 
safety shoes, would be wore. 

 
Moving Machinery 
 
Vehicle traffic and use of lifting equipment in the movement of machinery and materials on a 
construction site may pose temporary hazards, such as physical contact, spills, dust, 
emissions, and noise. 
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Heavy equipment operators have limited fields of view close to their equipment and may not 
see pedestrians close to the vehicle. Center-articulated vehicles create a significant impact or 
crush hazard zone on the outboard side of a turn while moving. 
 
Mitigation Measures 
 
Techniques for the prevention and control of these impacts include: 

¶ The location of vehicle traffic, machine operation, walking areas, and controlling 
vehicle traffic will be planned and segregated through the use of one-way traffic routes, 
establishment of speed limits, and on-site trained flag-people wearing high-visibility 
vests or outer clothing covering to direct traffic. 

¶ The visibility of personnel will be ensured through the use of high visibility vests when 
working in or walking through heavy equipment operating areas as well as training of 
workers to verify eye contact with equipment operators before approaching the 
operating vehicle. 

¶ Inspected and well-maintained lifting devices will be used that are appropriate for the 
load, such as cranes, and securing loads when lifting them to higher job-site elevations. 

 
Electrocution Hazard 
 
Subproject involves generation of electricity and its evacuation through substation and 
therefore poses electrocution hazard to the workers. An electrical hazard can be defined as a 
serious workplace hazard that exposes workers to any of the following:  
 

¶ Burns  

¶ Electrocution  

¶ Shock  

¶ Arc flash or arc blast  

¶ Fire  

¶ Explosions 
 
List of potential electrical hazard at site is as follows; 

¶ Improper grounding 

¶ Exposed electrical parts 

¶ Inadequate wiring 

¶ Damaged insulation 

¶ Overload circuits 

¶ Damaged tools and equipment 
 

Mitigation Measures 
 

¶ Use of ground-fault circuit interrupters 

¶ Periodic inspection of extension cords and portable tools 

¶ Use power tools and equipment as designed 

¶ Proper lockout/tagout procedures will be followed 

¶ Safety signs for electrical hazard will be placed 

¶ Ensuring proper guarding of electrical equipment and facilities such as substation and 
switchgear 

 
Other Site Hazards 
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Construction of site may pose a risk of exposure to dust, hazardous or flammable materials, 
and wastes in a combination of liquid, solid, or gaseous forms. 
 
Mitigation Measures 
 

¶ Only authorized personal should be allowed at the construction site 

¶ Identify and minimize, so far as reasonably practicable, the causes of potential hazards 
to workers, including communicable diseases such as HIV/AIDs and vector borne 
diseases; 

¶ Avoid stagnation of water and initiate drainage/cleanup of stagnant water; 

¶ Provide for the provision of appropriately stocked first-aid equipment at work sites; 

¶ Provide for appropriate personal protective equipment (PPE) to minimize risks, such 
as but not limited to appropriate outerwear, boots and gloves; safety helmets; 

¶ Provide training for workers for the use of PPE; 

¶ WB Groupôs Environment, Health and Safety (EHS) Guidelines (attached at the end of 
this document) will be implemented; 

¶ No bonded and child labor will be permitted at site; 

¶ Major labor laws will be followed e.g., Minimum Wage, Harassment of women in the 
work place Hours of work, Overtime Payment. 

¶ Also, laborers will be trained on appropriate interaction with local people especially 
women; 

¶ Include procedures for documenting and reporting accidents, diseases, and incidents; 
and 

¶ All safety precautions will be taken to address safety hazards for the nearby 
community.  These precautions may include safety/warning signage, safety barrier 
around the construction site. 

¶ Lighting provided for labor during night time work should be adequate. 

¶ CC will include appropriate clauses to protect environment and public health. The sub-
project ESMPs will be included in the bidding document; 
 

Summary of Recommended Personal Protective Equipment According to Hazard 

Objective 
Workplace 
Hazards 

Suggested PPE 

Eye and face 
protection  

Flying 
particles, 
molten metal, 
liquid 
chemicals, 
gases or 
vapors, light 
radiation.  

Safety Glasses with side-shields, protective 
shades, etc.  

Head protection  

Falling 
objects, 
inadequate 
height 
clearance, 
and overhead 
power cords.  

Plastic Helmets with top and side impact 
protection.  

Hearing protection  
Noise, ultra-
sound.  

Hearing protectors (ear plugs or ear muffs).  

Foot protection  
Falling or 
rolling 

Safety shoes and boots for protection against 
moving & falling objects, liquids and chemicals.  
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objects, 
pointed 
objects. 
Corrosive or 
hot liquids.  

Hand protection  

Hazardous 
materials, 
cuts or 
lacerations, 
vibrations, 
extreme 
temperatures.  

Gloves made of rubber or synthetic materials 
(Neoprene), leather, steel, insulating materials, 
etc.  

Respiratory 
protection 

Dust, fogs, 
fumes, mists, 
gases, 
smokes, 
vapors. 

Facemasks with appropriate 
filters for dust removal and air 
purification (chemicals, mists, 
vapors and gases). Single or 
multi-gas personal monitors, if 
available. 

 
Oxygen 
deficiency 

Portable or supplied air (fixed 
lines). On-site rescue equipment. 

Body/leg protection 

Extreme 
temperatures, 
hazardous 
materials, 
biological 
agents, 
cutting 
and 
laceration. 

Insulating clothing, body suits, aprons etc. of 
appropriate 
materials. 

Source: IFC Environmental, Health, and Safety General Guidelines 

 
A guide OHS plan is also attached as Appendix-IX for the development of the site specific 
OHS plan by the contractor.  
 

11. Labor Influx 
 
Priority will be given to local area inhabitants for skilled and unskilled labor jobs. Majority of 
labor need will be met from the sub-project areas. The sub-project will also require skilled 
workers and these may be available from the community. It is anticipated that approximately 
75% of the workforce will be from the sub-project area while some 25% of labor (skilled) would 
be hired from outside the sub-project area. Given that over 400 workers are required for the 
construction phase, this labor influx may have an impact on social norms, culture and economy 
of the area. 
 
Temporary employment within the area would contribute to a reduction in the local poverty 
level. Increased employment for area inhabitants will also result in an increase in the skill base 
of those employed on the sub-project. 
 
However, labor influx from outside the local community may result in a ósqueezeô on local 
resources. Most importantly, there may be behavior and practices which are not considered 
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appropriate or socially acceptable by the community resulting in conflict between the local 
community and the contractorôs staff. 
 
Due to the influx of labor, there is a risk of potential gender-based violence or sexual 
exploitation and abuse among women and children and other vulnerable population groups 
(poor women, single women living alone, elderly, infirm or ill, orphans etc.). These can 
contribute to enduring physical and mental harm, while undercutting the ability of survivors, 
and often their families, to engage in meaningful, productive lives. 
 
Mitigation Measures 
 

¶ Priority will be given to locals for skilled and unskilled jobs. 

¶ Adequate training to migrant labor will be provided on cultural norms of local 
community.  

¶ The Contractor will employ a full-time qualified Human Resource Officer for the project 
who is conversant with the Ministry of Labor and Manpower laws and their objectives 
related to: Priority will be given to mitigate the risk of gender-based violence, sexual 
exploitation and abuse and child labor.  
 

The Contractor shall ensure that: 
 

¶ Shelters are built for safety and privacy (e.g., alternative lighting when no power, 
secure locks/windows, etc.)  

¶  Appropriate transportation for vulnerable groups.  

¶ A code of conduct is developed for all staff and labor describing acceptable and 
prohibited behaviors (guidelines are given below)  

¶ Inequality, discrimination, and marginalization, including on the bases of gender and 
or vulnerability, is avoided. 

¶ Labor and or other staff engaged by the contractor are educated and made aware 
regarding the civil, social, and legal rights of women and vulnerable groups, and about 
the action that can be taken in the event of GBV and SEA. Community members 
including women should be made aware about the risks of GBV and SEA and redress 
measures, including case management support, health services, psychosocial 
support, police support and security, access to legal services, and shelter, if needed.  

¶ Establish security patrols and provided details in the CESMP.  

¶ Strive to reduce at risk groupsô exposure to GBV and SEA violence.  

¶  Formulation of a progressive and dynamic Labor and Manpower Policy  

¶ Human Resource Development, focus on education, training and skill development 

¶ Respect for human rights, gender balance, eradication of child and bonded labor  

¶ Promotion of dignity of labor  

¶  Promotion of social dialogue among the stakeholders  

¶  Coordination with the Provincial Governments, International Labor Organization and 
other international agencies  

¶  The contractor will be required to provide workers with documented information of the 
norms and local culture to be followed  

¶  Workers will also be provided easily understandable information, regarding their rights 
under national labor and employment law, rights related to hours of work, wages, 
overtime and compensation.  

¶ Culturally appropriate consultation mechanisms are followed by the contractor. 
 

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

¶ CoC will specify respect for the local community and its cultural norms; 

¶  Presentation of professional behavior and integrity when dealing with local 
community;  

¶  Discrimination is prohibited such as gender, age, ethnic or national origin, religion, 
disability, sexual orientation;  

¶  Respect privacy, particularly among women  

¶  CoCs will specify sanctions, including for any incidents of SEA.  

¶  The CoC will include specific prohibitions against SEA with children defined as anyone 
younger than 18 and commensurate sanctions.  

¶  The contractor will be required to establish anti-sexual harassment policies that 
governs conduct in the workplace.  

¶  The contractorô contract will include provisions for mandatory reporting of SEA 
incidents - links to GRM.  

¶  The Contractor will demonstrate that they have the capacity to manage SEA risks, 
including SEA prevention and response action plan/s and key staff with appropriate 
experience;  

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

¶ Inappropriate behavior such as sexual harassment, gender-based violence, and 
sexual abuse is strongly prohibited.  

¶  Zero tolerance any form of harassment, bullying or other offensive physical or verbal 
treatments. 
 

v.  Subproject Operation Impacts  
 
Solar PV technology is a clean energy generation technology which does not produce air 
emissions, effluent generation and noise during operations. However, some potential impacts 
during subproject operations are discussed below and mitigation measures have been given 
where required.  
 

1. Wastewater 
 
Wastewater during the operation phase will mainly comprise of sewage and residual water 
from cleaning of solar PV panels. Both wastewater streams are considered non-hazardous 
and its potential negative impacts will be mitigated as follows;  
 
Mitigation Measures 

¶ Adequate separate drainage lines will be provided for the flow of sewage and residual 
water from panel cleaning.  

¶ Sewage water will be discharged through multi-chamber Septic Tank connected with 
soakage pit. Alternatively, sewage water can be collected in a concrete-line pit and can 
be remove on periodic basis through waste contractor for off-site disposal. 

¶ Wastewater from solar panels cleaning can be collected in settling pit and be reused 
to the extent feasible or it can also be used for dust suppression on exposed surfaces, 
which will reduce the water requirement for the project during operations. Alternatively, 
the residual water can be disposed through Septic Tank connected with soakage pit.  
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¶ If RO plant is used for groundwater, RO reject will be collected in the HDPE-lined 
evaporation pond and will not be discharged outside the project boundary. Mineral 
residues after evaporation can be disposed offsite through waste contractor or can be 
sold if commercially viable. 
 

2. Solid Waste Disposal 
 
During operations, solid waste will comprise of broken/disused electrical and electronic 
equipment such as PV panels, batteries, inverters, transformers; food waste, sewage sludge, 
etc. PV panels and batteries contain some number of heavy metals such as Mercury and 
Cadmium which are considered toxic for environment. Waste will be segregated before 
disposal. 
 
Mitigation Measures 
 

¶ Several components of the solar panels can be recycled such as glass, plastic and 
aluminum can be recycled. However, at present, no such facility exists in the country. 
Disposal of broken and dysfunctional panels to landfills is also not recommended due 
to the potential of soil and groundwater contamination due to constituents of solar cells. 
Therefore, the disused panels will be returned to the supplier/manufacturer.  

¶ Disused dry batteries will be returned to the supplier/manufacturer for possible 
recycling.  

¶ Other electrical equipment as transformers and inverters will be returned to the 
suppliers/manufacturers. 

¶ Non-hazardous waste such as food, packaging, sewage sludge etc. will be disposed 
through waste contractor.  
 

3. Community Health and Safety 
 
Potential impacts on the community during the operations are minimal as the solar PV plant 
does not have air emissions, minimal fire hazards, noise generation and effluent discharge, 
however electrocution hazard remains.  
 
Mitigation Measures 
 

¶ Site will be properly barricaded through wall/fence of adequate height to minimize 
chances of trespassing, thereby avoiding the incidents such as electrocution.  

¶ Entry/exit gate(s) of the site will be clearly marked. 

¶ Entrance in the site will only be allowed to the authorized personnel and visitors after 
registration at entrance.  

¶ Electrical hazard signs and posters will be adequately marked on the outer face of the 
barricading wall/fence to alert the passerby.  

¶ Community awareness sessions will be held in nearby villages to warn of hazards of 
electrocution. 

¶ Unskilled staff for operational phase will mainly be sourced from the area to avoid any 
community conflict due to influx of outsiders.  
 

4. Occupational Health and Safety 
 
There will be minimal requirement of onsite staff to ensure the smooth plant operations after 
commissioning. Electrocution will be the main hazard for the onsite workers during operations.  
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In view of the existence of the occupational health and safety risks in the plant operations, the 
EHS department needs to develop an Occupational Health and Safety Risk Management Plan 
for exposure control in situations when workers may be exposed to electrocution hazards. 
This plan should provide a detailed approach for protecting workers against electrocution 
hazards, including health hazard information, engineering controls, safe work procedures, 
worker training, and record keeping. 
Mitigation Measures 
 

¶ Electrical equipment will adequately be grounded for workers safety.  

¶ Electrocution hazard signs will be displayed, particularly for the PV panel area and 
substation. 

¶ Staff will be required to wear necessary PPE once they are out of their campsite for 
routine inspection, surveillance and/or monitoring. 

¶ Maintenance at the site will be duly be authorized and be carried out with necessary 
safety precautions such use of PPE, adequate grounding, etc.  
 

It is also recommended that the Occupational Health and Safety Risk Management Plan 
should necessarily include the following elements:  
 

¶ Statement of purpose 

¶ Responsibilities of employers, supervisors, and workers 

¶ Risk identification and assessment 

¶ Risk controls 

¶ Worker education and training 

¶ Written safe work procedures 

¶ Hygiene facilities and adequate grounding procedures 

¶ Documentation & record keeping 
 

5. Impacts due to spill and leakage of transformer oil, liquid 
dielectric 

 
Potential impacts for spills and leakage of dielectric include soil and groundwater 
contamination if the equipment is mounted on soft surface and fire hazard as the liquid 
dielectric is usually flammable. 
 
Mitigation Measures 
 

¶ Transformers and associated equipment with liquid dielectric will be concrete footing 
with adequate drain and collection pit in case of spill to avoid soil contamination and 
ingress into soil. 

¶ Leakages will be prevented through periodic maintenance. 

¶ Spilled oil and dielectric will be disposed through incineration by waste contractor. 
 

6. Visual Impacts 
 
Project site is the part of vast expense of uninhabited and barren land. Ground-mounted PV 
panels will raise only couple of meters from ground so the project is unlikely to cause major 
visual obstruction for the general landscape.  
 
Mitigation Measures 
 

¶ Visual impact of the solar plant will be minimized through adequate landscaping at site. 
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7. Impact of Sulfur Hexafluoride (SF6) Leak 
 
SF6 is a non-toxic and non-flammable but a potent greenhouse gas. It is used as gas-dielectric 
in electrical equipment such as switchgear. Leakage of SF6 in large quantities pose the risk 
of suffocation in confined and unventilated spaces. Risk of leakage is low with modern robust 
electrical equipment. 
Mitigation Measures 
 

¶ SF6 carrying equipment must not be dropped or rolled and must be protected from 
overheating. 

¶ Leakage detection devices can be installed in the substation area. Handheld detectors 
can also be used. 

¶ Gas mask is also for the authorize recommended personnel for operation and 
maintenance to avoid risk of asphyxiation from accidental release of gas in large 
quantities. 
 

vi.  Labor Issues  
 

1. Harassment of women in the work place 
 
A Code of Conduct at the Workplace will be developed and enforced by CC to provide 
protection and safety to women against harassment. All workplace harassment and SEA - 
links to GRM incidents will be communicated by supervisors and workers to the Project 
Director as soon as they become aware of the incidents. All grievances will be recorded and 
within a stipulated time period, redressed.  
 

d.  Incident Reporting  
 
Any onsite incident or accident during the construction and operation of project, occurring 
during and outside work hours, will be communicated by the CC to the PMU office as soon as 
the CC becomes aware of the incident/accident. Project Director will be responsible for 
incident reporting to World Bank within 24 hours of being informed, with a detailed report being 
submitted to the World Bank within 48 hours of the incident. Entire process of incident and 
accident reporting, handling and resolution will be recorded through a documented procedure. 
Construction Contractor (CC) will report the incidents and accidents to Project site supervisor. 
Site supervisor will oversee the necessary investigation and resolution and will ensure 
complete documentation of the process. He will be providing the complete record of incidents, 
accidents and near-misses to the PMU office on weekly basis. Incident reporting template will 
be prepared by the PMU and approved by World Bank.  



 

Environmental and Social Management Plan   

 

150 MW Solar PV Installation at Deh Mitha Ghar 

Doc. No.: SSEP/ESMP/DMG/01 Rev.: 01 GRM 

 

 

Page 88 

7.  GRIEVANCE REDRESS MECHANISM  
 

a. Introduction  
 
The Grievance Redress Mechanism (GRM) is an institutional arrangement to provide 
stakeholders with an avenue to address grievances through a timely, transparent, and 
predictable process. A grievance is any formal communication expressing dissatisfaction 
about an action or lack of action, regarding the standard of service, works, or policy of the 
project management and its implementation mechanism. The GRM will be gender responsive, 
culturally appropriate, and readily accessible to stakeholders at no cost and without retribution. 
 

b.  Complaint Registration Channels  
 
The Sindh Solar Energy Project (SSEP) will utilize several complaint registration channels 
including; 
 

1. A dedicated telephone number available in the officer hours provided for 
stakeholders to register complaints. 

2. The SSEPôs website having the complaint form available in English, Urdu & Sindhi 
(https://ssep.gos.pk/wp-content/uploads/2023/05/Complaint-Form-fillable.pdf) and 
social media pages provide direct telephone numbers, email addresses for relevant 
officials, and a platform to file complaints or provide suggestions. 
 

c. Six Stage GRM for SSEP  

 

i.  Stage ï 1 Grievance Arousal;  
 

- Component 1 (Utility Scale Solar): Submit complaints to the Secretary of the site-
specific Grievance Redress Committee (GRC). 

- Component 2 (Distributed Solar): Submit complaints to the management of the 
building. If unresolved, escalate to the Project Management Unit (PMU). 

- Component 3 (Solar Home System - SHS): Approach the supplier/vendor. If 
unresolved, call the helpline (provided on the website/public notice). If still 
unresolved, contact the Social Safeguard Specialist in the PMU to register the 
complaint.  

-  

ii.  Stage ï 2 Intake  
 
If unresolved in the first stage, stakeholders may contact the PMU directly by: 

- Registering complaints via the Complaint Register Book at the PMU office or 
respective sub-project site office. 

- Using the online form available at the SSEP website (https://ssep.gos.pk/). 
- Calling the helpline set up by the PMU (021-99332107) 
- Calling the Helpline set up by the Solar Service Provider (SSP), where this will be 

available once the concessionaire of the project comes in.  
- All complaints will be logged and tracked to ensure accountability and transparency 

throughout the resolution process. 
 

iii.  Stage ï 3 Acknowledgement (05 Days)  
 
The Social Safeguard Specialist will send an acknowledgement of receipt within 05 business 
days to the complainant and all concerned parties. This acknowledgment will include a 

https://ssep.gos.pk/wp-content/uploads/2023/05/Complaint-Form-fillable.pdf
https://ssep.gos.pk/
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summary of the complaint, the steps that will be taken to resolve it, and contact information 
for follow-up. Complaints submitted to the helpline of the Solar Service Provider (SSP) will be 
resolved by provider with monthly reporting submitted to the PMU. This acknowledgment will 
include a summary of the complaint and the steps that will be taken to resolve it. 
 

iv.  Stage ï 4 Rapid Review (07 Days)  
 
The Social Safeguards Specialist will conduct a Rapid Review and contact relevant 
stakeholders to facilitate resolution. If resolved, it will be noted as "Complaint Resolved" in the 
Complaint Register Book and Online Complaints Log. If unresolved or complex, it will be 
elevated to the next stage. The Rapid Review will take 07 business days. During this review, 
the Social Safeguards Specialist will ensure that all relevant information is collected and 
assessed impartially. 
 

v.  Stage ï 5 Grievance Redress Committee (14 Days)  
 
The Social Safeguards Specialist will convene a Grievance Redress Committee (GRC) at the 
PMU level to resolve the complaint. The GRC will include: 
 

- Chairperson: Project Director, SSEP 
- Secretary: Social Safeguards Specialist, SSEP 
- Members: Representative of the local Administration, Community 

Representative/LIC Chairman, Assistant Commissioner of the area, and 
Representative of the firm or Private Company (Concerned) 

 
The Grievance Redress Committee (GRC) will discuss the complaint, determine action items, 
assign responsibilities, and set a timeline for resolution. Minutes of the Grievance Redress 
Committee (GRC) decision will be shared with the complainant and relevant stakeholders. 
The Grievance Redress Committee (GRC) will reconvene at the end of the 14-day period to 
assess progress. If unresolved, the complainant may request further handling by the 
Grievance Redress Committee (GRC) or elevation to the Project Steering Committee (PSC). 
The Grievance Redress Committee (GRC) will ensure all actions taken are well-documented 
and transparent. 
 

vi.  Stage ï 6 Project Steering Committee  
 
The Project Director convenes a meeting of the Project Steering Committee (PSC), chaired 
by the Secretary of Sindh Energy Department (SED) and including a Consumer Advocate, to 
provide high-level oversight and guidance. The Project Steering Committee (PSC) issues 
directives for the timely and final resolution of the complaint and monitors implementation via 
the Project Management & Implementation Unit (PMIU). If unresolved after 03 Project Steering 
Committee (PSC) meetings, the process is documented, and the complainant is informed. The 
committee also reviews the effectiveness of the Grievance Redress Mechanism (GRM) 
process and suggests improvements. 
 

d.  Legal Remedy  
 
The complainant can approach courts and discontinue efforts for resolution via the GRM at 
any stage in this process. This provision ensures that stakeholders have access to formal legal 
avenues if they are not satisfied with the GRM outcomes. 
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e. Creating Awareness About GRM  
 
All information about grievance procedures, forms, and responses is available in Urdu, 
English, and Sindhi. Awareness-raising is conducted in Sindhi and Urdu, with pictorial printed 
material used for illiterate communities. Regular community meetings and information 
sessions are held to ensure all stakeholders are aware of the GRM. 
 

f.  Transparency & Record -keeping  
 
The Social Safeguards Officer in the PMU maintains detailed records of all complaints and 
coordinates with the concerned Managers and Monitoring and Evaluation Specialist. 
Complaints details are uploaded quarterly on the SSEP website (https://ssep.gos.pk/), and 
complainants are kept informed of all steps and decisions. Regular audits will be conducted 
to ensure compliance and transparency. 
 

g.  Exclusions  

 

The following types of complaints are not considered: 
 

- Anonymous complaints. 
- GRM addresses only grievances directly related to the project's operations and 

impacts. 
- Frivolous cases with inadequate supporting details. 
- Cases involving decisions/policy matters where the complainant is not affected. 
- Cases with quasi-judicial procedures or those sub judice. 
- Grievances already disposed of by the GRM unless new evidence is submitted. 
- Complaints about corruption, which should be dealt with separately. 
- These exclusions ensure that the GRM remains focused on actionable and relevant 

grievances. 

https://ssep.gos.pk/
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8.  INFORMATION ON DISCLOSURE, CONSULTATION, & 
PARTICIPATION  

 

a. Overview  
 
Public consultation and information disclosure is an essential component of the Environmental 
& Social assessment process, recognized by development agencies and national 
governments alike. Similarly, to incorporate the views, concerns, and suggestions of the 
project stakeholders, and to provide them with sufficient opportunity to become part and parcel 
of the development process, the importance of stakeholder engagement throughout the 
project lifecycle cannot be dismissed.  
 
Stakeholder consultation also presents an opportunity for mutual information sharing and 
dialogue between the project proponent and stakeholders. An effective public consultation 
provides concrete suggestions that can help aid in improving project design, resolve conflicts 
at an early stage, identify management solutions to mitigate potentially adverse consequences 
and enhance perceived positive impacts. 
 

b.  Consultation Objectives  
 
Effective stakeholder engagement enhances project beneficiariesô role from ñparticipantsò to 
ñenabling agentsò that proactively provide insights to project planning and implementation. The 
stakeholder consultation process for this sub-project has been designed to enhance the role 
of stakeholders and thereby contribute towards project success and sustainability. The 
specific objectives of the stakeholder engagement exercise carried out for the 150MW Solar 
Project are highlighted below:  
 

¶ Inform all pertinent stakeholders about the SSEP, its context and objectives, salient 
design features, and potential social and environmental consequences.  

¶ Facilitate and encourage interaction with projectôs beneficiaries, including primary 
stakeholders and secondary stakeholders to encourage project acceptance, 
sustainability and ownership  

¶ Adopt an inclusive, participatory and transparent approach towards stakeholder 
engagement that provides opportunities for engagement with relevant stakeholders of 
all backgrounds, regardless of gender, race, ethnicity, income-class and ability 

¶ Inform all stakeholders regarding the project, context and objectives, salient design 
features and potential social and environmental consequences 

¶ Benefit from the local knowledge for enhancing strategic interventions for public space 
design and infrastructure improvement 

¶ Identify specific community concerns and suggestions about proposed designs and 
develop solutions to ensure satisfactory results. 
 

c. Stakeholders Identification & Analysis  
 
Stakeholders are considered to be individuals or organizations which have an interest in the 
proposed project or understanding that would provide insight into concerns or affect the 
decision making related to the proposed project. On the basis of interest and role criteria, two 
types of stakeholders for the proposed project have been identified; 
 
a) Primary stakeholders are the entities directly affected by the project and the general 

public including men, women, and children residing in the project area. These are the 
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people who are directly exposed to the projectôs impacts though they may not be at the 
receiving end of any direct benefit from the project. Alongside these entities, the project 
proponent also is categorized as a primary stakeholder (SSEP in this case) due to their 
direct linkage with the project. 

b) Secondary stakeholders are the people, department, institutions, and/or organizations 
that may not be directly affected by the project however they may influence the project, its 
execution and implementation.  They include concerned departments that may have a role 
during various phases of the project, regulatory agencies such as Sindh EPA, Sindh Forest 
Department, Sindh Wildlife Department, other relevant departments such as Local 
Government Department, Non-Governmental Organizations (NGOs), the broader 
interested communities including academia & journalists, and general public. 
 

i.  Primary Stakeholders  
 
Primary stakeholders, as defined earlier, includes individuals, groups, institutions, and other 
parties that may be directly or indirectly affected by the project, positively or negatively. These 
include local communities, community members, and other parties that may be subject to 
direct impacts from the project. At this time, the primary stakeholders identified under this 
project include:  
 

¶ All those situated within the AOI of the sub-project site ï this includes the residential 
and commercial makeup in the surroundings of the site, which includes: 

o Gul Muhammad Lotari Goth  
o Zehri Goth  
o Workers on agricultural land  
o Pockets of selected minor commercial entities (including roadside eateries, 

small shops)  
o Social service providers such as schools and health facilities  

¶ Government departments directly involved in the project ï including departments like 
the Sindh Energy Department, Board of Revenue.  
 

ii.  Secondary Stakeholders  
 
As defined earlier, secondary stakeholders are groups or parties with interests in the project 
as it indirectly affects their work or has some bearing on it. While these groups may not be 
directly affected by the project, they may have a role in the preparation or implementation of 
it, or have a broader concern including for, but not limited to, information dissemination, 
awareness raising, community mobilization, and feedback. Parties identified under this include  
 

¶ Sindh Environmental Protection Agency (SEPA)  

¶ Sindh Wildlife Department (SWD)  

¶ Sindh Solid Waste Management Board (SSWMB)  

¶ National Forum for Environment & Health (NFEH)  

¶ International Union for Conservation of Nature (IUCN)  

¶ United Resource Centre (URC)  

¶ Sindh Forest Department (SFD)  

¶ Institute of Environmental Studies, University of Karachi  

¶ Department of Environmental Engineering, NED University  

¶ Karachi Water & Sewerage Corporation  
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d.  Consultation & Participation Process  
 
The project utilizes various methods of engagement as part of its continuous interaction with 
the project stakeholders. For the engagement process to be effective and meaningful, a range 
of various techniques were applied that were specifically tailored to the identified stakeholder 
groups. For ascertaining the perceptions of different stakeholders about the project, 
consultations/ meetings were carried out at the following two levels:  
 

i.  Consultations with Primary Stakeholders  
 
In order to align with international standards and good practices, local level engagement was 
provided to all stakeholders. The main purpose of this consultation exercise was to 
disseminate project information to relevant stakeholders and solicit their feedback at an early 
stage of the project, regarding potential issues and concerns based on the current project 
concept and design features. Identification of the stakeholders served as one of the main steps 
for designing an effective consultation process, where for this purpose, multiple site visits were 
carried out by the E&S team to identify the relevant stakeholders for consultation.  
During the site visits and meetings, stakeholders were briefed about the background and 
scope of the sub-project at the beginning of the meeting sessions. Concerns and suggestions 
of the respondents were noted down by the team and pictorial evidence of the meetings were 
taken with the consent of the stakeholders. Any queries raised by the interviewees were 
responded to by the consultation team.  
 

ii.  Consultations with Secondary Stakeholders  
 
Secondary stakeholders that were identified in the form of departmental stakeholders 
(including governmental and non-governmental organizations) were approached for their 
feedback and suggestions on the project following a detailed description of the project 
provided to them to allow for an informed discussion to take place.  
 

e. Consultation Feedback & Analysis  
 

i.  Primary Stakeholders  
 
The comments, concerns, and suggestions received from stakeholders during the survey have 
been collated in this section, where these comments were helpful in the screening of potential 
environmental and social aspects of the project. Consultations were conducted during the site 
surveys and at different locations with the AOI to record views of the stakeholders related to 
the project.  
 
A summary of the consultations carried out, along with the feedback obtained is highlighted 
below: 
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Table 8.1 - Primary Stakeholders Consultation Feedback 

S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

1 
Key Informant Interview with 
Energy Department, Government 
of Sindh  

12-6-2024 

Mr. Mehfooz Ahmed 
Qazi Sheikh - Director 
of Energy Department, 
Government of Sindh 

¶ The SSEP is foreseen as a major project in harnessing 
indigenous energy sources and reducing the reliance on 
imported fossil fuels for power generation, where the 
project is also expected to aid in building resilience to 
climate change. The lessons learned from different 
successful solar projects such as the Sukkur Solar Project, 
Bahawalpur Solar Project, and Quaid-e-Azam Solar park 
have been taken into account in the planning of this project.   

¶ Even during the development of the projects, efforts have 
been made to reduce impacts to the extent possible, with 
examples including the alteration of boundaries for the 
current sub-project to minimize impacts related to 
resettlement and livelihood restoration.  

¶ Furthermore, all preparation for the sub-projectôs 
implementation has already taken place, including the 
allotment of land by the Government to the project (30 year 
lease agreement), the agreements with the different 
parties, etc.  

¶ All affectees should be compensated fairly on current 
market value, in compliance with Sindh Board of Revenue 
Policies and according to the guidelines provided by World 
Bank. Compensation for the loss of agricultural land and 
crops should also be included in the instruments prepared.  

2 Key Informant Interview with KE  26-6-2024 
Ms. Beena Riaz - DGM 
Environment  

¶ KE, in this project, will not only aid SSEP in the 
development of the parks and their operations, but also 
provide them with a loop in loop out transmission line 
system to be able to effectively while the electricity 
generated into the existing network 

¶ Stress was placed on ensuring that the project be 
developed and implemented in line with international best 
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S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

practices to ensure that any untoward impacts are catered 
for  

¶ Overall, there is a positive outlook on the project with there 
being expectations in it aiding the overall carbon footprint 
reduction, increased prosperity, and reduced energy 
shortfalls.  

¶ The KE team highlighted the following items to be specially 
considered during the assessment and then subsequently 
during the implementation of the project:  

o Occupational health and safety of workers  
o Resolution of community grievances from nearby 

communities  
o Flood risk to the site and the subsequent 

mitigation measures  

3 
Focus Group Discussion with 
agricultural land workers at Deh 
Mitha Ghar  

26-6-2024 

Mr. Shiri Ram  
Mr. Shankar Lal 
Mr. Rano 
Mr. Sobha Ram  
Mr. Kalo  
Mr. Haresh Kumar  
Mr. Jeevan Das  

¶ The dominant crop currently being grown is cotton along 
with fodder crop, where the agricultural land is owned by 
certain individuals with the workers getting certain shares 
of the profits from the sales of the crops (on average 20% 
of the sales). These workers had also built small structures 
at the site and reside there.  

¶ In terms of utilities and amenities in the area, the people 
highlighted how there is a lack of schools, water, electricity, 
gas, and hospitals. In case of emergencies, people have to 
go to Civil Hospital Malir.  

¶ While the people were not aware of the project, they did 
show their acceptance for it and requested to be part of the 
development process through employment.   

4 
Focus Group Discussion with 
women of Zehri Goth  

25-6-2024 
3 ladies (did not 
disclose names)  

¶ The women highlighted that they come from very poor 
conditions and survive on agricultural work, with average 
incomes of around 15-20,000 rupees per month  
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S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

¶ In terms of utilities and amenities in the area, the people 
highlighted how there is a lack of schools, water, electricity, 
gas, and hospitals. In case of emergencies, people have to 
go to Civil Hospital Malir.  

¶ While the people were not aware of the project, they did 
show their acceptance for it and requested to be part of the 
development process through employment.   

5 
Focus Group Discussion with 
women of Gul Muhammad Lotari 
Goth  

25-6-2024 
5 ladies (did not 
disclose names)  

¶ The women highlighted that they come from very poor 
conditions and survive on agricultural work, with average 
incomes of around 15-20,000 rupees per month  

¶ In terms of utilities and amenities in the area, the people 
highlighted how there is a lack of schools, water, electricity, 
gas, and hospitals. In case of emergencies, people have to 
go to Civil Hospital Malir.  

¶ While the people were not aware of the project, they did 
show their acceptance for it and requested to be part of the 
development process through employment.   

 

ii.  Secondary Stakeholders  
 
Secondary stakeholders were visited, and their feedback obtained on the project, where the comments, concerns, and suggestions received are 
collated in the table below:  
 

Table 8.2 - Secondary Stakeholders Consultation Feedback 

S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

1 
Key Informant Interview with 
Wildlife Department, Government 
of Sindh  

11-6-2024 

Mr. Javed Ahmed 
Mahar - Chief 
Conservator, Sindh 
Wildlife Department  

¶ Given the overall mandate of the Sindh Wildlife 
Department, which includes organic resources, animals, 
birds, fish, reptiles, vegetation, soil and water, it was 
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S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

stated that the SWD is a pertinent stakeholder for the 
project.  

¶ The purpose of Sindh Wildlife Department is to preserve 
wildlife in the region but due to economic crisis 
government is not putting its total efforts towards the 
conservation of wildlife species. 

¶ The distance of the site to the closest wildlife designated 
areas should be studied and accordingly, appropriate 
mitigation measures should be identified 

¶ The effective cleaning and maintenance of the solar 
panels was highlighted as being pivotal to the success of 
the project.  

¶ The project should also employ experts who have 
executed similar projects across the world to improve the 
chances of this project being a success.  

2 
Key Informant Interview with 
Sindh Solid Waste Management 
Board 

11-6-2024 
Mr. Ghulam Nabi 
Sheikh ï Assistant 
Director (HQ) SSWMB 

¶ The respondent said that if the project site is falling nearby 
the Land Fill Site of Jam Chakro it may affect the 
operations of LFS, but in reality, the project site is more 
than 2 kilometers distance from LFS on the other side of 
the road and the project has no direct impact on landfill. 

¶ SSWMB is responsible to take care of the solid waste 
generated in Karachi as well as they are invested in waste 
to energy plant which is under-development besides Jam 
Chakro LFS. 

¶ Given the interventions planned at Jam Chakro and the 
energy requirement, the department requested for 
electricity generated from the site to be provided to the 
site for sustainable development.  

¶ The respondent said that the project is sustainable, and 
he is totally satisfied with the whereabouts of the 
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S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

proposed project activities as it is a World Bank funded 
project where the assessment should ensure to cover all 
potential impacts and required mitigation measures.  

¶ Solar projects have been very successful in rural areas of 
Sindh which may be due to the fact that they usually cater 
to the needs of a small household or a village. Given the 
scale of this project, however, its effectiveness should be 
closely studied and ensured.  

¶ The project should ensure that only the best materials in 
terms of panels and inverters are used.  

4 
Key Informant Interview with the 
National Forum for Environment 
and Health (NFEH) 

13-6-2024 
Mr. Naeem Qureshi ï 
Director, NFEH 

¶ The respondent started with stating that his organization 
provide awareness regarding environmental issues by 
conducting seminars, conferences, media interviews, 
corporate meetings, advocacy campaigns, technical 
sessions, verbal dialogues and community engagements. 
He suggested the above-mentioned platforms can also be 
utilized to provide awareness regarding proposed SSEP 
project for its ultimate success. 

¶ He said that NFEH is emphasizing on the usage of clean 
green energy in-order to reduce carbon footprint. This 
project is not only environmentally friendly but also has a 
potential to lower down the prices of electricity bills, 
hence, should be supported by all parties across the 
board.  

¶ The respondent highlighted that the project should be 
implemented in a way that it does not damage the ecology 
of the project area. 

¶ The respondent suggested all possible outcomes of the 
project should be analyzed including zero defect 
feasibility outcome. 
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S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

¶ The respondent suggested to involve local community in 
the project to ensure that it is a success  

¶ The project must be fenced in a boundary wall for 
security, where CSR activities should be planned and 
implemented (where the department highlighted, they 
would be willing to work with SSEP on this).  

5 
Key Informant Interview with 
International Union for 
Conservation of Nature 

13-6-2024 

Dr. Babar Hussain - 
Natural Resource 
Management 
Coordinator, IUCN  

¶ The respondent said that IUCN is United Nationôs 
affiliated organization not an NGO and it has done 
diversified projects in Pakistan including projects in which 
education facilities and employment opportunities are 
provided to the local community.  

¶ The respondent said that most IUCN projects involve 
community engagement, where they believe that the 
success of the project depends on the involvement of the 
local community. 

¶ There is a high need of solar projects in the country 
because the cost of electricity is high as well as its 
availability is low. 

¶ The respondent suggested to include any CSR activity in 
the project for the local communities. 

6 
Key Informant Interview with 
Urban Resource Centre (URC) 

14-6-2024 
Mr. Zahid Farooq - Joint 
Director, URC 

¶ The respondent said that URC is an NGO working in 
Karachi to highlight the problems of the city through 
Forums, Research & Documentation. He highlighted that 
if the affectees of the project raised a concern regarding 
unlawful compensation then URC will investigate the 
matter and help them to receive rightful compensation.  

¶ The respondent expressed his views that displacing a 
person or a family means to disturb its educational life, 
political life, business/work life, social life, religion and 
mental health.   
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S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

¶ He suggested to incorporate do not cut trees policy, 
provide cheap electricity to locals and to the citizens of 
Karachi under the project. He further raised a concern 
regarding solar panel theft and highlighted an incident 
that happened in a govt. school. 

¶ The respondent said that in projects like these sometimes 
the actual capacity of electricity production is not utilized, 
if that is the case with this project then the project will 
become more costly in a way that foreign funding is 
granted for producing x amount of units but if those units 
are not generated, the proponent still have to pay for the 
x amount of units according to the agreement. 

7 
Key Informant Interview with 
Sindh Environmental Protection 
Agency (SEPA)  

14-6-2024 

Mr. Imran Sabir -
Director Natural 
Resources, SEPA  
 

¶ Mr. Imran Sabir explained that according to Sindh 
Environmental Protection Act 2014 there are certain 
environmental guidelines that are applied to a specific 
developmental project the responsibility of SEPA is to 
make sure those environmental guidelines are followed 
accordingly. 

¶ In the proposed project the respondent suggested to take 
possible measures not to disturb existing natural habitat 
of the area. 

¶ He pointed out that not only tree cutting to be avoided in 
the project but also proposition of tree plantation should 
be a part included in project activities. 

¶ The project is beneficial as it will provide clean renewable 
energy and decrease the cost of import bills on Crude Oil, 
Gas and LNG. 

¶ The respondent said that most of the solar projects in 
Pakistan are successful, to get the most out from SSEP 
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S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

efficient design must be implemented, new technology in 
solar panels have increased its efficiency up to 70%. 

¶ He reported that timely maintenance of panels is very 
important, one of the negative impacts of the project could 
be sunlight reflection from the panels that can interfere 
with the vision of birds and could also increase the 
temperature of the area, other than that more than 1200 
Acres of land is utilized in the project which is a significant 
amount.  

¶ The respondent highlighted that delays in the project will 
automatically increase the cost of the project, hence, 
delays should be avoided.  

8 
Key Informant Interview with Asia 
Petroleum Limited   
 

21-6-2024 
Mr. Nadeem Ahmed 
Qureshi ï General 
Manager Operations 

¶ The respondent highlighted that there are challenges of 
recycling large number of solar panels, the biggest 
challenge is that PV panels do not generate waste that is 
similar to packaging waste or consumables with a short 
lifetime. 

¶ The project will bring job opportunities for locals and 
people living in distant areas, the project itself require 
both skilled and non-skilled labor in the construction 
process and after construction.  

9 

Key Informant Interview with 
Sindh Forest Department, Malir 
Office 
 

25-6-2024 

Mr. Mohammad Khan 
Jamali ï Range Forest 
Officer, Sindh Forest 
Department  

¶ The project is not directly related to the forest because 
there are no forests in the project area, but the 
environmental and social impacts of the projects and their 
mitigation measure may be of concern.  

¶ It is the responsibility of Sindh Forest department to 
protect and preserve forests and mangroves, it should be 
made sure that no cutting of trees carried out in this 
project.  
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S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

¶ If cutting of trees is necessary, then there must be a 
provision of tree plantation. Tree plantation should be a 
must part of every project as we are facing climate change 
and deforestation in the country. 

¶ The respondent inquired about the Corporate Social 
Responsibility (CSR) from Sindh Energy Department 
towards the local residents. He said if not too many 
services only electricity service should be provided to the 
local residents. 

¶ The respondent inquired about the cost and 
arrangements of water resources for the cleaning of solar 
panels, he said that the actual cost should not exceed the 
available budget of maintenance.   

10 

Key Informant Interview with 
Institute of Environmental Studies 
- University of Karachi  
 

25-6-2024 

Dr. Umme Hani ï 
Director, Institute of 
Environmental Studies 
- University of Karachi 

¶ The respondent said that there is no direct impact of 
SSEP on Environmental Studies Department, but our 
graduates do get jobs in organizations categorized as 
energy sector. 

¶ There are no specific guidelines of Institute of 
Environmental Studies (UoK) to be implemented in the 
proposed project, but international environmental 
standards and Sindh Environmental Protection Agencyôs 
(SEPA) rules and regulations are demonstrated to the 
students. 

¶ The project is beneficial for the locals community as well 
as for the residents of Karachi in a way that it will 
contribute to fulfill the deficit of electricity supply and 
provide job opportunities. 

¶ The project has positive impacts in a way that it will 
provide low-cost green sustainable energy. The negative 
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S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

impacts of the project include the potential disturbance of 
flora and fauna. 

¶ Traffic management for the site located on Northern 
Bypass (M-10) has to be laid out properly for the 
construction and operation phases of the project. 

¶ It is the responsibility of the proponent to conduct CSR 
activities in the project area that can be providing a 
healthcare facility for the locals, establishing a school for 
local children or plantation of trees/building a family park.   

11 

Key Informant Interview with 
Department of Environmental 
Engineering, NED University 
Karachi  
 

26-6-2024 

Dr. Mehmood Ali ï 
Associate Professor, 
Department of 
Environmental 
Engineering - NED 
University  

¶ The respondent said that there are communication gaps 
between industries and academia, there should be more 
training program that are required to be taken place 
regarding research and development. Academia is full of 
new ideas to explore but they donôt have the funding of 
industries to conduct research on these ideas that is one 
of the reason the country is suffering from excessive 
imports and havenôt participated in new technological 
inventions in the world. 

¶ The respondent considered that the project is sustainable 
but its cost is high, a significant portion of land is needed 
to be used as solar parks. With these projects the prices 
of solar panels will reduce and new technological 
advancements will increase the efficiency of solar panels. 

¶ The respondent requested to utilize NED University 
students in the Environmental Impact Assessment (EIA) 
studies of developmental projects and on similar project 
like these so that they can gain some field and practical 
experience.       
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S# 
Types of Consultation/ 
Meetings 

Dates Attendees  Discussion Summary  

12 
Key Informant Interview with 
Karachi Water & Sewerage 
Corporation (KWSC)  

26-6-2024 
Mr. Sikandar Ali Zardari 
ï Chief Engineer 

¶ The respondent highlighted the importance of energy, 
where pumping of water and disposal of sewerage by 
KWSB also requires sufficient supply of electricity. 

¶ The respondent said Karachi Water and Sewerage 
Services Improvement Project (KWSSIP) I, II and III are 
in the pipeline these are World Bank funded mega water 
projects to fulfill daily water needs of Karachi city, they 
require huge amount of power supply. 

¶ With the current interventions in climate change 
investment in alternate or renewable energy has become 
very crucial, it is not possible to shutdown electricity 
generation from fossil fuel yet but if we start investing in 
green energy now, there will be a time come in future that 
fossil fuel energy is no longer needed.    

¶ If the project is conducted with due diligence, it will not 
only benefit the citizens of Karachi but also be 
sustainable. 

¶ The project is a must go, there is no need to delay the 
project but it should be completed with transparency. 
Foreign investments and companies must be encouraged 
and provided with space to invest in Pakistan.  
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f.  Proposed Consultations Program  
 
Stakeholder engagement and consultation is a continuous process, adopted to obtain real 
time information on the project, its impacts and means/ methods to improve implementation. 
The ongoing consultation process may be scheduled on a need basis with all stakeholders 
including but not limited to the concerned government departments, local administration, 
community representatives, and affected persons from the proposed project areas.  
 
Consultations will then continue through the construction and operation stages of the project, 
where consultations with communities will take place quarterly, or more, depending on the 
number of concerns raised under each consultation. The type of stakeholder engagement 
activities to continue through the project include (but are not necessarily limited to):  
 

¶ Community liaison during the implementation of the ESMP of the proposed sub-project 

¶ Reporting on progress and implementation of the measures mentioned in the ESMP 
and their effectiveness  

¶ Updating communities and other stakeholders about sub-project activities and 
recording of comments  

¶ Implementation, and effectiveness of the grievance redress mechanism  
 
Efforts will be made to maximize consultations during project implementation, where these will 
be carried out with the objectives to develop and maintain communication linkages between 
the PMU and the stakeholders, provide key project information to the stakeholders, and to 
solicit their views on the project and its potential perceived impacts, whist ensuring that views 
and concerns of the stakeholders are incorporated during implementation with the objectives 
of reducing or offsetting negative impacts and enhancing the benefits. A preliminary framework 
for future consultations is also given below in line with best practices:  
 

Table 8.3 - Proposed Consultations Framework 

Description Target 
Stakeholders 

Timing Responsibility 

¶ Public awareness 
campaigns / information 
sharing sessions to share 
the ESMP with 
communities and other 
stakeholders  

¶ Location: various places in 
project area  

Communities 
within the project 
area, general 
public, and line 
departments/ 
agencies  

At the start of 
activities  

PMU/ 
Supervision 
Consultant (SC)  

¶ Establishment of GRM and 
Grievance Redress 
Committees (GRCs)  

¶ Location: various places in 
project area  

Communities 
at/around the 
project area  

Before 
commencement 
of project 
activities  

PMU/ SC  

¶ Consultations with the 
communities during ESMP 
implementation  

¶ Location: various places in 
project area  

Communities at/ 
around the project 
area  

During project 
implementation  

PMU/ SC 

¶ Grievance Redressal  

¶ Location: various places in 
project area  

PMU staff; 
consultants; 
relevant line 

During project 
implementation  

PMU/ SC 
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Description Target 
Stakeholders 

Timing Responsibility 

departments and 
communities  

¶ Informal consultations & 
discussions 

¶ Location: various places in 
project area  

Communities at/ 
around the project 
area  

During project 
implementation  

PMU/SC 

¶ Consultations with 
communities during 
internal monitoring  

¶ Location: various places in 
project area  

Communities at/ 
around the project 
area  

Construction 
stage  

PMU/SC 

¶ Consultations with 
communities during 
Independent Monitoring  

¶ Location: various places in 
project area  

Communities at/ 
around the project 
area  

Construction 
stage  

PMU/SC 

¶ Consultation workshops to 
review ESMP 
implementation, any 
outstanding issues and 
grievances, views, and 
concerns of communities; 
and actions needed to 
address them 

¶ Location: site offices in 
project area  

Communities at/ 
around the project 
area, relevant line 
departments, 
relevant NGOs 

Quarterly during 
implementation  

PMU/SC 

¶ Consultations with the 
communities during the 
site visits by World Bank 
Review missions  

¶ Location: various places in 
project area  

PMU; communities 
at/around the 
project area  

Construction/ 
operation stage  

PMU  

 

g.  Information Disclosure Plan  
 
The ESMP and the translation of its Executive Summary in the local language will be disclosed 
on the SSEP website along with the World Bank website. Physical copies will also be available 
at the SSEP PMU, any site offices established, and any other relevant location as needed.  
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9.  ENVIRONMENTAL & SOCIAL MANAGEMENT PLAN  
 

a. Introduction  
 

i.  General  
 
This section discusses the implementation and management of mitigation measures that are 
required for proposed project that includes progressive report and techniques to assure that 
all necessary environmental protection measures are carried out in the future as planned and 
to reduce residual impact to acceptable levels and achieve the expected outcomes of the 
project. The Environmental and Social Management Plan (ESMP) are based on the type, 
extent, and duration of the identified environmental impacts. The ESMP has been prepared 
following the regulatory requirements and guidelines.  
 
Environmental management and monitoring are a mandatory activity to be undertaken by the 
administration over the entire project cycle showing its commitment towards meeting 
environmental regulations/standards as well as maintaining health and safety standards. 
 

b.  Components  
 
The ESMP is divided into the following core components: 
 

¶ ESMP Objectives.  

¶ Scope of the ESMP.  

¶ Institutional Requirements.  

¶ Environmental and Social Mitigation and Management Matrix.  

¶ Environmental Monitoring Plan.  

¶ Planning for ESMP Implementation.  

¶ Training & Capacity Building.  

¶ Communication and Documentation.  

¶ Management Plans.  

¶ Chance Find Procedure.  

¶ Public Disclosure; and  

¶ ESMP Cost. 
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c. Objectives of ESMP  
 
The main objectives of the ESMP are:  
 

¶ Present an assessment of project impacts alongside corresponding mitigation 
measures, outlining their implementation timelines.  

¶ Ensure timely execution of necessary corrective actions to address any adverse 
environmental and social impacts.  

¶ Establish a systematic monitoring approach to regularly assess factors that may pose 
risks to the environmentôs safety.  

¶ Define the roles and responsibilities of the Project Proponent and Contractor(s) to 
facilitate effective communication regarding environmental and social issues.  

¶ Establish a procedure for prompt action in the event of unforeseen environmental 
situations.  

¶ Identify training needs for the project proponent, contractor(s), and SC at various 
levels. 

¶ Develop an environmental and social monitoring program with specified parameters 
and monitoring frequency to ensure comprehensive and effective implementation of 
mitigation measures.  

¶ Include an estimation of the environmental and social costs associated with the 
implementation of the Environmental and Social Management Plan (ESMP).  

¶ Outline requirements for documenting compliance with the ESMP and communicating 
it to relevant regulatory agencies.  

¶ Develop additional plans tailored to meet project specific requirements.  
 

d.  Coverage of the ESMP  
 
All activities ordained under the three stages of the project (pre-construction, construction, and 
operation) will be controlled and monitored as per the guidelines of the ESMP. Aspects not 
explicitly covered in the ESMP will be managed through separate plans, including the ARP.  
 

e. Institutional Requirements  
 
The institutional requirements for the construction and operation phases of the proposed sub-
project are elaborated upon in the following sections: 
 

i.  ESMP Implementation during Pre -Construction  
 
SSEP, and the proposed sub-project will be executed by the PMU-SSEP during the pre-
construction phase. In the organizational hierarchy of the PMU, the Project Director (PD), will 
be overall responsible for the design and pre-construction aspects of the proposed project. 
The Project Manager (PM) of the proposed sub-project along with the E&S specialists of the 
PMU will be solely responsible for monitoring and complying with the preconstruction 
guidelines of the ESMP. The responsibilities of the PMU staff will include the following: 

¶ Engaging in collaborative efforts to monitor environmental and social compliance in 
the pre-construction phase.  

¶ Providing regular reports on the status of environmental and social compliance to the 
Project Director, and the World Bank. 

¶ Conducting assessments and implementing measures to address the long-term 
environmental and social impacts of the proposed sub-project.  

¶ Maintaining a productive partnership among relevant line agencies and departments 
identified in Chapter 8 to ensure ongoing collaboration. 
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ii.  ESMP Implementation during Construction  
 
The key stakeholders during the construction phase of the proposed sub-project are the PMU, 
SEPA, the Supervision Consultant (SC), the Third-Party Monitoring Consultant, and the 
Contractor(s). The roles and responsibilities of all these parties are mentioned below:  
 

¶ PMU (PD).  

¶ PMU E&S Specialists.  

¶ SC.  

¶ Third Party Monitoring and Evaluation consultant; and  

¶ Contractorôs staff  
 
The SSEP PMU will bound contractors through clauses in their contracts to implement the 
ESMP, and other terms and conditions of the Environmental approval issued by SEPA. The 
whole ESMP will be included as a clause in the contractorôs documents. Construction camps 
will be established after necessary approvals and submission of site-specific ESMPs to be 
developed in the light of relevant agenciesô requirements, prior to commencement of new 
works. 
 
The organizational setup for the implementation of the ESMP during construction is provided 
below:  
 

 
Figure 9.1 - Organizational Setup for Implementation of ESMP during Construction 

 

iii.  Roles & Responsibilities  
  

a) SEPA  
In accordance with the Sindh Environmental Protection Act of 2014, the responsibility for 
environmental protection and pollution control lies with SEPA (Sindh Environmental Protection 
Agency). SEPA is tasked with approving the Environmental Impact Assessment (EIA) and 
Initial Environmental Examination (IEE) for all development projects falling under their 
jurisdiction. Additionally, SEPA will conduct audits of the proposed sub-project activities as 
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and when necessary, ensuring adherence to the protocols outlined in the Environmental and 
Social Management Plan (ESMP) and obtaining environmental approval.  
 

b) PMU (Project Director)  
The Project Director (PD) of the Project Implementation Unit (PMU) serves as the principal 
authority overseeing SSEP. As the executive head, the PD assumes responsibility for making 
crucial policy, administrative, and financial decisions to ensure the efficient and timely 
execution of the project in accordance with the approved framework and implementation 
schedules. In addition, the PD bears the overall responsibility for project implementation, 
including environmental and social management aspects, as well as the selection and 
engagement of contractors and consultants.  
 

c) Environmental & Social Cell (PMU)  
An ESC has already been established at the PMU, which currently consists of 3 personnel ï 
one social safeguard specialist, and one environmental specialist, and one environmental and 
social development officer. This Cell will be responsible for the overall implementation of the 
ESMP, the ARP and other related tasks. They will be responsible for ensuring the ESMPs are 
included in the contractorsô bidding documents, along with the implementation supervision. 
The ESC under PMU will manage environmental and social aspects of the project activities, 
including arranging for environmental and socials monitoring and preparing compliance 
reports for submission to the PD, the World Bank, and SEPA. The ESC will be responsible to 
ensure compliance of the ESMP during the construction phase. The PMU will also hire the 
services of an independent environmental and social consultancy firm as Third Party for Third 
Part Validation (TPV).  
 
Furthermore, they shall be responsible for: 

¶ Ensuring the provision of necessary environmental and social training to relevant 
personnel.  

¶ Ensuring compliance with all contractual obligations pertaining to environmental and 
social standards. 

¶ Conducting regular site visits to construction sites to assess the environmental and 
social performance of the Contractor(s).  

¶ Regularly checking the proper implementation of the Environmental and Social 
Management Plan (ESMP) during the construction phase.  

¶ Reviewing monitoring reports on the progress of environmental and social activities.  

¶ Ensuring that the Contractor implements additional measures recommended by the 
Supervising Consultant (SC) in environmental and social monitoring reports.  

¶ Documenting and disclosing monitoring results, identifying corrective and preventive 
actions in periodic reports, and monitoring the progress of these actions towards 
desired outcomes.  

¶ Assisting the Contractor in ensuring timely payments of negotiated prices.  

¶ Providing assistance to the Contractor in obtaining necessary approvals from relevant 
departments.  

¶ Overseeing compliance with all monitoring programs outlined in the ESMP.  

¶ Promptly reporting environmental and social incidents to the World Bank.  

¶ Maintaining effective communication with other relevant departments and 
stakeholders.  

¶ Reporting the status of ESMP implementation to the Sindh Environmental Protection 
Agency (SEPA). 
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d) Third Party Validation  
The Third-Party Verification (TPV) process will involve the engagement of independent 
Environmental and Social (E&S) Specialists. These specialists will be responsible for 
monitoring environmental and social factors and conducting field surveys at the construction 
sites to assess the level of compliance. Their role will entail conducting external and 
independent monitoring of the ESMP implementation. The external monitoring agency will 
perform biannual, annual, and final evaluations of the ESMP implementation and provide 
recommendations for necessary changes to the Environmental and Social Committee (ESC).  
Roles and responsibilities of the third-party consultant will include:  

¶ Conduct autonomous monitoring at crucial sites throughout the construction phase and 
oversee the implementation of the Environmental and Social Management Plan 
(ESMP) within the project area.  

¶ Track the Grievance Redress Mechanism (GRM) and ensure the resolution of 
complaints.  

¶ Promptly notify the Environmental and Social Committee (ESC), World Bank (WB) of 
any significant impacts that arise during the construction process.  

¶ Observe and revise or prepare corrective action plans as necessary.  

¶ Monitor the implementation of the plans in collaboration with the Project 
Implementation Consultant. 
 

e) Supervision Consultants  
The Project Management Unit (PMU) will engage a Supervision Consultant (SC) to oversee 
the proposed sub-projects across the three sites, where the SC will have an environmental 
specialist and a social specialist to work on the highlighted tasks. The consulting firm will be 
responsible for preparing monthly monitoring and evaluation reports for each site, which will 
then be submitted to the Environmental and Social Committee (ESC). The ESC will carefully 
review the reports, hold discussions with the consulting firm, and finalize the findings. Should 
the contractors fail to comply with the requirements, the ESC has the authority to halt 
construction activities or impose penalties according to the contractual terms. The SC will 
provide the final versions of the monitoring and evaluation reports to the PMU as part of the 
periodic reporting mechanism outlined in the upcoming section. The PMU will subsequently 
submit these reports to the World Bank (WB) for their review and necessary actions. 
Additionally, the reports will be submitted to the Sindh Environmental Protection Agency 
(SEPA) in accordance with the specified frequency outlined in the "Environmental Approval" 
requirements for the construction phase. The roles and responsibilities of the SC will be as 
follows:  
 

¶ Conduct a thorough review and provide approval for the contractor's management 
plans.  

¶ Oversee and supervise the contractor's performance to ensure compliance with the 
Environmental and Social Management Plan (ESMP).  

¶ Ensure that the day-to-day construction activities adhere to environmentally and 
socially responsible practices.  

¶ Maintain close coordination with the contractor and the Environmental and Social Cell 
of the PMU (ESC).  

¶ Develop training materials and implement training programs.  

¶ Verify the implementation of mitigation measures recommended in the ESMP.  

¶ Supervise and monitor environmental and social activities at the construction site.  

¶ Organize periodic training programs and workshops on environmental and social 
aspects for the consultant's and contractor's staff.  

¶ Prepare regular reports as specified in the ESMP.  

¶ Propose any additional mitigation measures that may be necessary.  
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f) Construction Contractor  
Contractors will be obligated to hire on-site one Environmental and one Social Expert who 
possess appropriate education and experience for each construction site. It will be the 
responsibility of the contractors to execute measures that prevent or minimize any negative 
environmental and social effects during the construction phase. Prior to commencing work, 
contractors must develop a site-specific Environmental and Social Management Plan 
(SSESMP) that outlines their approach to meeting the ESMP requirements for each site. This 
plan must be submitted for approval to both the Environmental and Social Committee (ESC) 
and the Supervision Consultant (SC). The Environmental and Social Experts employed by the 
contractors will be responsible for undertaking the following activities:  

¶ Develop the Site-Specific Environmental and Social Management Plan (SSESMP) and 
secure approval from the Supervision Consultant (SC).  

¶ Implement the mitigation measures outlined in the ESMP and SSESMP at each 
construction site.  

¶ Contractors are contractually obligated to comply with all the specific and general 
provisions stated in the contract document.  

¶ Provide appropriate Personal Protective Equipment (PPE) to workers and train them 
on its proper usage.  

¶ Prepare and submit monthly, quarterly, biannual, annual, and final progress reports to 
the Supervision Consultant (SC). 

¶ Immediately report any accidents, incidents, including environmental and social 
incidents, to the Supervision Consultant (SC) and Environmental and Social 
Committee (ESC). 

¶ Conduct environmental and health and safety training for workers and laborers.  

¶ Coordinate with the Supervision Consultant (SC) and Environmental and Social 
Committee (ESC). 

 
Regardless of the number of contractors, each contractor will be mandated to have adequately 
qualified and experienced persons to function as environmental, social, and OHS specialists 
to work in close liaison with the ESC and SC. 
 

iv.  ESMP Implementation during Operations  
 
Given that the sub-project will be auctioned off on a BOOT Basis by KE (Build-Own-Operate-
Transfer), the successful bidder will be in charge of the implementation of the mitigation 
measures for the operational phase, where oversight will be maintained by KE, and then by 
SED when the term ends. The monitoring and compliance of operational phase ESMP will be 
under the responsibilities of the engineers and plant managers for the project site. The staff 
will be responsible for the following:  
 

¶ Coordinating to monitor environmental and social compliance during operations.  

¶ Advising on, and monitoring tree plantations at the landfill site.  

¶ Reporting on the O&M progress of environmental and social compliance to the SEPA.  

¶ Assessing as well as mitigating the long-term environmental and social impacts of the 
proposed project operation; and  

¶ Sustaining a working partnership among the SEPA, Forest and Wildlife departments 
of Sindh, NGOs, and other related public private sector organizations. 
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f.  Environmental and Social Mitigation & Management Matrix  
 
The Environmental and Social Mitigation and Management Matrix is one of the central 
elements of the ESMP, where it will be used as the management tool for implementation of 
the above-mentioned mitigation measures. The plan includes the following:  
 

¶ Envisaged impacts as identified in the ESMP and their recommended mitigation 
measures.  

¶ The person/ organization directly responsible for adhering to or executing the required 
mitigation measures.  

 
Regardless of different organizations being delegated responsibilities for execution and 
monitoring of the project, the PMU SSEP will be the primary party responsible for ensuring the 
complete implementation of the ESMP. The following table provides information about all 
impacts to be raised due to project activities due to the project activities during different phases 
of the project. (refer Table 9.1). The Contractor(s) will be responsible for the preparation of the 
Site Specific Environmental and Social Management Plan (SSEMP) on the same format of 
this ESMP along with the site-specific plans based on the guidelines provided in the 
appendices. An environmental and social monitoring checklist has been attached to this report 
as Appendix-X. 
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Table 9.1 - Environmental & Social Mitigation Matrix 

Sr. No. Impacts Mitigation Measure 
Performance 
Monitoring 
Indicators 

Responsibility 

Implementation Monitoring 

Pre-Construction Stage 

1.  

Impact on Ecology  
 
The project site does not lie in a 
protected area, Ramsar site, reserved 
forest, wildlife sanctuary or game 
reserve. No endangered faunal specie 
could be found during surveys or 
reported at the subproject site. Sparse 
vegetation at site predominantly 
consists of grasses and shrubs as 
described in the baseline section. 
Natural drainage patterns exist at the 
project site. 

¶ Onsite activities will be so planned that 
the natural drainage pattern is not 
disturbed. Culverts and/or ford/Irish 
crossings will be provided as required.  

¶ Stormwater drainage system will be 
aligned with natural drainage so as not to 
alter the site natural drainage pattern. 

 

Confirmation of 
Design 
Incorporation. 
Audits & 
Checks  

Design 
Consultant & 
PMU SSEP  

PMU SSEP  

2.  

Land Acquisition & Resettlement  
 
Out of the total area of 620 acres 
allotted for the project at the site, there 
is over 150 acres of agricultural land, 
and over 18 acres of private land in the 
form of 03 land parcels where the 
private land does not have any 
residents or owners living on it, and 
instead is covered with agricultural 
fields as there are over other parts of 
the site.  
 
There are people working on the 
agricultural lands who are also living in 

The families would need to be relocated in 
line with OP 4.12 and compensations paid 
for affected assets. In this regard, the 
detailed methodology and implementation 
plan is laid out in the separately prepared 
Resettlement Plan for the sub-project.   

Confirmation of 
Design 
Incorporation. 
Audits & 
Checks  

Design 
Consultant & 
PMU SSEP  

PMU SSEP  
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Sr. No. Impacts Mitigation Measure 
Performance 
Monitoring 
Indicators 

Responsibility 

Implementation Monitoring 

houses built illegally at the site, where 
during a survey carried out at the site, it 
was determined that there are 23 
affected households present at the site. 
These households and their affected 
assets will all have to be relocated 
following payment of compensations 
and entitlements in line with OP 4.12 
and World Bank guidelines.  
 
Furthermore, given that the project 
does not intend to acquire the private 
land, these parcels of land will be 
excluded from the overall site where 
access to the parcels will also be 
provided to them. Essentially, once 
resettlement activities are complete and 
the people have been relocated, the 
boundary wall will be constructed with 
three portions of the private lands and 
their access paths cut out from the 
finalized site.  
All claims are illegitimate given the land 
has been allotted to SSEP, where the 
same was reiterated to the persons by 
the land-owning authority. 

Construction Stage 

3.  
Social Impacts  
 

¶ Extensive consultation with 
stakeholders will be carried out and 
their feedback; concerns and input 

Record 
register of all 
issues and 

Contractor  
SC & PMU 
SSEP  
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Sr. No. Impacts Mitigation Measure 
Performance 
Monitoring 
Indicators 

Responsibility 

Implementation Monitoring 

Social concerns and conflicts during the 
construction project activities may arise 
if all the primary and secondary 
stakeholders are not adequately 
informed, consented and taken into 
confidence about the project or its 
schedule of operations, before the 
commencement of project activities. (It 
is proposed to inform the District 
Administration, relevant elected 
representatives (MNAs/MPAs) and 
Union Council representatives 
(Chairmen, Vice Chairman and General 
Member) well before the 
commencement of project activities.   

¶ If the proposed construction site 
is not appropriately cordoned off 
to restrain outsiders from 
entering the site, issues of 
trespassing and safety issues of 
trespassers may arise. 

¶ Quarrels between commuters 
due to increased traffic flow may 
arise if traffic management is not 
in place. 

¶ Nuisance to nearby 
communities due to increased 
heavy traffic and movement of 
construction equipment and 
dust and noise emissions. 

will be taken into account in the 
project planning and execution. 

¶ It will be ensured that the 
construction site is appropriately 
cordoned off with hard barricade. 
(The fencing, street lightening, roads, 
water supply, drainage system and 
security of the site need to be taken 
place well before the commencement 
of competitive bidding.  

¶ Traffic management will be ensured 
taking in consideration the nearby 
community, their access and 
movement and privacy and optimal 
access routes to the site 

rational 
expectations 
desired by the 
public.  
Camp to be 
established 
250 meters 
away from any 
community.  
Hiring of locals 
for workforce 
Grievance 
Redress 
records  
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Sr. No. Impacts Mitigation Measure 
Performance 
Monitoring 
Indicators 

Responsibility 

Implementation Monitoring 

4.  

Air Quality Deterioration  
 
The use of heavy construction 
machinery operated on diesel can 
generate exhaust emissions including 
SO2, NOx, Smoke and Particulate 
Matter (PM). Site clearance, leveling, 
minor excavation for solar panels and 
substation foundation and other 
earthworks will generate dust 
emissions. However, these impacts will 
be temporary and localized to the 
construction phase in subproject area. 

Different options are available to control dust 
and exhaust pollution.  They are listed below: 

¶ The exposure of construction 
workers to dust should be minimized 
by provision of dust masks and 
mandating the workers to wear them. 

ü Dust Reduction Measures 

¶ Water should be sprinkled daily to 
wet all the expose surfaces. 

¶ Use of water suppression for control 
of loose materials on paved or 
unpaved internal road surfaces. Oil 
and oil by-products are not 
recommended method to control 
dust20. 

¶ Truck loads should be covered with 
tarpaulin. 

¶ Construction site, including soil and 
material piles at the site, should be 
adequately barricaded to avoid 
material escape, generation of dust. 

¶ Ready-mix can be used in the stages 
of the project wherever and 
whenever required and deemed 
appropriate. 

¶ Careful handling and working under 
moist conditions and monsoon 

Visual 
observation, 
regular 
environmental 
monitoring, 
sampling, and 
testing reports  
Vehicle 
maintenance 
records, water 
sprinkling 
records   

CC 
SC & PMU 
SSEP  

 
20 WBG EHS Guidelines 
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Sr. No. Impacts Mitigation Measure 
Performance 
Monitoring 
Indicators 

Responsibility 

Implementation Monitoring 

season will be avoided as much as 
possible. 
 

ü Exhaust emission reduction 
measures 

¶ Construction machinery, vehicles 
should be properly tuned and kept in 
good working condition, minimizing 
exhaust and vehicular emissions. It 
should be ensured that exhausts 
from these equipment and vehicles 
comply with SEQS. 

¶ Excessive engine idling should be 
discouraged and machinery causing 
excessive pollution (i.e., visible 
clouds of smoke) should be banned 
from sites. 

¶ Open burning of solid wastes, 
whether hazardous or 
nonhazardous, is not considered 
good practice and should be avoided, 
as the generation of polluting 
emissions from this type of source 
cannot be controlled effectively21. 

 

5.  
Noise  
 

Different options are available to control 
noise pollution.  They are listed below: 
ü Noise Containment Measures 

Physical 
observation.  

CC  PMU SSEP  

 
21 WBG EHS Guidelines 
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Sr. No. Impacts Mitigation Measure 
Performance 
Monitoring 
Indicators 

Responsibility 

Implementation Monitoring 

During the construction works, noise 
will be generated from the operation of 
machinery, project-related vehicles and 
material transport. These activities may 
cause discomfort to nearby 
communities and populace. Following 
table shows the noise levels of different 
construction equipment that will be 
used during construction phase of 
subproject.  

¶ PVC Laminated Polyester Fireproof 
Mesh Sheet will be used with hard 
barricade to reduce the noise levels 
and check the noise levels outside 
the barricade periodically for different 
type of construction activity through a 
handheld noise meter. 

¶ High noise activities should cease 
between 22:00 and 06:00 hrs. 

ü Noise Reduction Measures 

¶ Equipment and vehicular noise can 
be reduced at source by regular 
maintenance & repair of construction 
machinery and equipment. 

¶ Mufflers or silencers should be 
mandatory to be equipped by all 
project-related vehicles. 

Regular 
environmental 
monitoring, 
sampling, and 
testing reports 
Vehicle 
maintenance 
records  

6.  

Water Quality  
 
The potential spills from construction 
equipment fuel, electrical equipment 
such as switch gears and transformers, 
and construction vehicles during 
construction will unlikely result in 
contamination of groundwater under 
normal conditions. However, in 
conditions like post-monsoon season, 
when groundwater tables rise, 
contamination can occur. Also, 
inadequate storage at the construction 

¶ It will be ensured that the wastes 
generated from construction activities 
should be stored in a proper interim 
location onsite which should be 
adequately barricaded and covered to 
avoid ingress of storm water.  

¶ Excavation material /civil works related 
solid waste should be reused or disposed 
to the approved landfill/dump site. 

¶ There will be temporary labor camp for 
residing the workers. Porta cabins will be 
provided for worker residence as well as 
for shelter for labor during construction 

Visual 
observation  
Regular 
environmental 
monitoring, 
sampling, and 
testing reports 

CC 
SC & PMU 
SSEP  
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Sr. No. Impacts Mitigation Measure 
Performance 
Monitoring 
Indicators 

Responsibility 

Implementation Monitoring 

site and disposal of waste material in 
nearby areas will result in 
contamination of the land and a 
nuisance to the nearby community.  

and provision of water. Septic tank with 
soakage pit will be constructed for 
wastewater disposal. 

7.  

Waste Management  
 
Typical solid waste generated during 
construction include waste concrete, 
empty cement bags, excavated soil, 
rejected or malfunctioned solar panels 
etc. The solid waste has the potential to 
cause negative impact on the 
surroundings if not properly managed 
and disposed of.  It can block nearby 
drainage channels that can ultimately 
cause localized flooding during the 
monsoon and nuisance to the 
communities. 
Poor waste management practices 
would result in short term negative 
impact on the aesthetics of the 
surrounding and can attract 
scavengers.  

¶ All hazardous wastes such as fuel, oil-
waste, will be handled and disposed 
through incineration via EPA certified 
hazardous waste contractor hired by CC. 

¶ Recycling of solid waste will be carried 
out as far as possible and practical like 
cement bags, empty drums, discarded 
bricks etc. 

¶ Rejected or malfunctioned solar panels 
will be sent back to the 
distributor/equipment manufacturing as 
no PV end-of-life treatment/recycling or 
disposal facility exist in Pakistan as of 
today and the panels cannot be disposal 
of untreated in the landfills. 

¶ No wastes should be dumped at any 
location outside the site 
boundary/designated disposal site. 

¶ Training should be provided to working 
personnel for identification, segregation, 
and management of waste. 

¶ The site-specific waste management 
plan will be developed by CC. 

Physical 
observations, 
regular 
environmental 
monitoring, 
sampling, and 
testing reports 
Waste 
management 
plan 
implementatio
n   

CC 
SC & PMU 
SSEP  

8.  
Soil Contamination  
 

¶ Fuel oils, Transformer oils and lubricants 
for construction machinery will be stored 

Visual 
observation, 
photographic 

CC 
SSEP PMU 
& SC  
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Soil at the construction site can get 
contaminated from either spill of fuel, 
oils and chemicals or degradation due 
to activities in the microenvironment of 
the site. 

in covered dyked areas, underlain with 
HDPE membrane. 

¶ Washing and maintenance of vehicles 
will be restricted onsite and contractor is 
mandated to get entry of well-maintained 
and cleaned machinery. 

¶ Regular inspections will be carried out to 
detect leakages in construction vehicles 
and equipment. 

¶ Appropriate implements such as shovels, 
plastic bags and absorbent materials will 
be made available near fuel and oil 
storage areas for removal of oil and 
contaminated soil. 

records, waste 
management 
plan 
implementatio
n  

9.  

Traffic Management  
 
The project site faces Hub Dam Road, 
which is approximately 15 feet wide. 
The road is damaged and needs to be 
repaired. The social team found a 
resident of Lotari Goth fixing the road by 
himself. There is no public 
transportation service available in the 
area; the residents of the neighborhood 
mostly rely on motorbikes for travelling. 
The other residents who cannot afford 
motorbikes travel on rented Suzuki, 
Chingchi rickshaws, or on foot.  
 

¶ Traffic management plan will be 
introduced to manage smooth flow of 
vehicular traffic and to avoid nuisance to 
nearby areas. 

¶ Appropriate signages may be installed to 
alert populace of all potential hazards 
including limited access to construction 
sites. 

¶ Movement of construction material to the 
project sites should be planned in a way 
that it will not hamper major transport 
activity in the micro and macro 
environment. The transfer of material 
should not be done during late hours. 

Visual 
observations, 
regular 
monitoring, 
audits & 
checks 
Implementatio
n of traffic 
management 
plan   

CC 
SC & SSEP 
PMU  
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10.  

Impacts on Flora  
 
Sparse vegetation at project site 
predominantly includes the grasses and 
shrubs identified in baseline section. 
They will be removed for panel 
installation, construction of substation, 
placement of inverters, medium voltage 
transformers, Portacabins, wherever 
required.  

Adequate greening/landscaping of the site 
with local plant species will be carried out in 
accordance with the local climate, soil 
conditions and available resources. 

Visual 
observations, 
regular 
monitoring, 
audits & 
checks  

CC 
SC & SSEP 
PMU  

11.  

Occupational Health & Safety 
 

¶ The construction works involving 
earthworks, excavation, erecting 
structures, etc. poses an inherent 
risk of injury to labor from accidents. 

¶ Poor housekeeping practices may 
lead to stagnant water as breeding 
grounds for insect vectors (causing 
malaria, dengue fever etc.). 

¶ Hazards from handling equipment, 
ergonometric stress, lifting heavy 
materials etc. may cause injury to 
the labor. 

¶ Electrical equipment and substation 
pose electrocution hazard. 

Site-specific labor health and safety hazards 
are also critical to identify based on job 
safety analysis or comprehensive hazard or 
risk assessment. Health and safety 
management planning should include the 
adoption of a systematic and structured 
approach for prevention and control of 
physical, electrical, chemical, and biological 
health and safety hazards. Use of PPE 
should be made mandatory. Only trained and 
experience crane, forklift, etc. operators 
should be hired. CC shall ensure that Job 
Hazard Analysis (JHA) is performed prior to 
commencing jobs. It shall also be ensured 
that the JHA is reviewed after the following: 

¶ Whenever work is stopped 

¶ Every time work conditions or the job 
scope changes 

¶ Persons working the job shall review and 
acknowledge the JHA by their signature 

Implementatio
n of OHS Plan 
Use of PPEs  
Training 
Records  
Work Permit 
Implementatio
n  
Community 
concern 
records 

CC 
SC & SSEP 
PMU  
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Crane & Lifting Operations  
For all Crane & Lifting Operations CC shall 
ensure full compliance with standard 
operating procedures. CC shall develop a 
site-specific pre-lift checklist which includes 
the following at minimum: 

¶ Crane rigging capacity adequately for 
load 

¶ Condition of slings 

¶ Rigging condition adequate for load 

¶ Area of swing or travel unobstructed 

¶ Multiple crane use 

¶ Power line approach distance 
maintained 

¶ Stability and footing 

¶ Taglines and spotters 

¶ Illumination and weather 

¶ Signal operator 

¶ Job hazard analysis and other permits 
All lifting and rigging activities shall be 
supervised and conducted by a competent 
person or team, CC shall maintain a lifting 
gear registry for all lifting gear on-site 
inclusive of a listing of all lifting gear, copies 
of equipment certificates (manufacturer, safe 
working load, serial number) and the 
inspection/recertification frequency. 
Forklifts & Non-Road Vehicles  
CC should ensure forklift and non-road 
vehicles are fit for purpose and operated 
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according to manufacturerôs requirements. 
Only competent operators are permitted to 
operate forklifts and non-road vehicles. 
At minimum, all forklifts and non-road 
vehicles shall be equipped with following 
equipment: 

¶ Seat belts 

¶ Horn 

¶ Emergency Brake 

¶ Wheel chock 

¶ Labeled Controls 

¶ Fire Extinguishers 

¶ First Aid Kit 

¶ Back-up Alarm 
Scaffolding  
CC is responsible to establish periodic 
inspection, certification and recertification 
program for scaffold works. Only qualified 
worker is authorized to erect, inspect and 
certify scaffold. All scaffolds should have a 
guardrail system on each open side, up to 
the access point. It should be equipped with 
toe boards having suitable access ladder. 
Over-Exertion  

¶ Workers will be trained with lifting and 
materials handling techniques before the 
construction of the project, including the 
placement of weight limits above which 
mechanical assists or two-person lifts are 
necessary. 
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¶ Work site layout will be planned to 
minimize the need for manual transfer of 
heavy loads. 

¶ Tools will be selected and work stations 
would be designed to reduce force 
requirements and holding times, which 
promote improved postures, including, 
where applicable, user adjustable work 
stations. 

¶ Administrative controls, such as job 
rotations and rest or stretch breaks will 
be implemented into the work processes. 

Slips & Falls  

¶ Good house-keeping practices, such as 
the sorting and placing loose 
construction materials in established 
areas, would be implemented. 

¶ Excessive waste debris and liquid spills 
will be cleaned up regularly. 

¶ Electrical cords and ropes will be located 
in common areas and marked corridors. 

¶ Slip retardant footwear will be used. 
Struck by Objects  

¶ Maintaining clear traffic ways to avoid 
driving of heavy equipment over loose 
scrap. 

¶ Temporary fall protection measures in 
scaffolds and out edges of elevated work 
surfaces would be used, such as hand 
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rails and toe boards to prevent materials 
from being dislodged. 

¶ Appropriate PPE such as safety glasses 
with side shields, face shields, hard hats, 
and safety shoes, would be wore. 

Moving Machinery  

¶ The location of vehicle traffic, machine 
operation, walking areas, and controlling 
vehicle traffic will be planned and 
segregated through the use of one-way 
traffic routes, establishment of speed 
limits, and on-site trained flag-people 
wearing high-visibility vests or outer 
clothing covering to direct traffic. 

¶ The visibility of personnel will be ensured 
through the use of high visibility vests 
when working in or walking through 
heavy equipment operating areas as well 
as training of workers to verify eye 
contact with equipment operators before 
approaching the operating vehicle. 

¶ Inspected and well-maintained lifting 
devices will be used that are appropriate 
for the load, such as cranes, and 
securing loads when lifting them to 
higher job-site elevations. 

Electrocution Hazard  

¶ Use of ground-fault circuit interrupters 

¶ Periodic inspection of extension cords 
and portable tools 
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¶ Use power tools and equipment as 
designed 

¶ Proper lockout/tagout procedures will be 
followed 

¶ Safety signs for electrical hazard will be 
placed 

¶ Ensuring proper guarding of electrical 
equipment and facilities such as 
substation and switchgear 

Other Site Hazards  

¶ Only authorized personal should be 
allowed at the construction site 

¶ Identify and minimize, so far as 
reasonably practicable, the causes of 
potential hazards to workers, including 
communicable diseases such as 
HIV/AIDs and vector borne diseases; 

¶ Avoid stagnation of water and initiate 
drainage/cleanup of stagnant water; 

¶ Provide for the provision of appropriately 
stocked first-aid equipment at work sites; 

¶ Provide for appropriate personal 
protective equipment (PPE) to minimize 
risks, such as but not limited to 
appropriate outerwear, boots and gloves; 
safety helmets; 

¶ Provide training for workers for the use of 
PPE; 

¶ WB Groupôs Environment, Health and 
Safety (EHS) Guidelines (attached at the 
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end of this document) will be 
implemented; 

¶ No bonded and child labor will be 
permitted at site; 

¶ Major labor laws will be followed e.g., 
Minimum Wage, Harassment of women 
in the work place Hours of work, 
Overtime Payment. 

¶ Also, laborers will be trained on 
appropriate interaction with local people 
especially women; 

¶ Include procedures for documenting and 
reporting accidents, diseases, and 
incidents; and 

¶ All safety precautions will be taken to 
address safety hazards for the nearby 
community.  These precautions may 
include safety/warning signage, safety 
barrier around the construction site. 

¶ Lighting provided for labor during night 
time work should be adequate. 

¶ CC will include appropriate clauses to 
protect environment and public health. 
The sub-project ESMPs will be included 
in the bidding document; 

12.  

Labor Influx  
 
Priority will be given to local area 
inhabitants for skilled and unskilled 
labor jobs. Majority of labor need will be 

¶ Priority will be given to locals for skilled 
and unskilled jobs. 

¶ Adequate training to migrant labor will be 
provided on cultural norms of local 
community.  

Audits & 
checks, 
physical 
observations 

CC 
SC & SSEP 
PMU  
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met from the sub-project areas. The 
sub-project will also require skilled 
workers and these may be available 
from the community. It is anticipated 
that approximately 75% of the 
workforce will be from the sub-project 
area while some 25% of labor (skilled) 
would be hired from outside the sub-
project area. Given that over 400 
workers are required in the construction 
stage, this labor influx may have an 
impact on social norms, culture and 
economy of the area. 
Temporary employment within the area 
would contribute to a reduction in the 
local poverty level. Increased 
employment for area inhabitants will 
also result in an increase in the skill 
base of those employed on the sub-
project. 
However, labor influx from outside the 
local community may result in a 
ósqueezeô on local resources. Most 
importantly, there may be behavior and 
practices which are not considered 
appropriate or socially acceptable by 
the community resulting in conflict 
between the local community and the 
contractorôs staff. 

¶ The Contractor will employ a full-time 
qualified Human Resource Officer for the 
project who is conversant with the 
Ministry of Labor and Manpower laws 
and their objectives related to: Priority 
will be given to mitigate the risk of 
gender-based violence, sexual 
exploitation and abuse 

The Contractor shall ensure that: 

¶ Shelters are built for safety and privacy 
(e.g., alternative lighting when no power, 
secure locks/windows, etc.)  

¶  Appropriate transportation for vulnerable 
groups.  

¶  A code of conduct is developed for all 
staff and labor describing acceptable and 
prohibited behaviors (guidelines are 
given below)  

¶  Inequality, discrimination, and 
marginalization, including on the bases 
of gender and or vulnerability, is avoided. 

¶ Labor and or other staff engaged by the 
contractor are educated and made aware 
regarding the civil, social, and legal rights 
of women and vulnerable groups, and 
about the action that can be taken in the 
event of GBV and SEA. Community 
members including women should be 
made aware about the risks of GBV and 
SEA and redress measures, including 

Employee 
records  
Complaints 
register  
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Due to the influx of labor, there is a risk 
of potential gender-based violence or 
sexual exploitation and abuse among 
women and children and other 
vulnerable population groups (poor 
women, single women living alone, 
elderly, infirm or ill, orphans etc). These 
can contribute to enduring physical and 
mental harm, while undercutting the 
ability of survivors, and often their 
families, to engage in meaningful, 
productive lives. 

case management support, health 
services, psychosocial support, police 
support and security, access to legal 
services, and shelter, if needed.  

¶  Establish security patrols and 
provided details in the CESMP.  

¶ Strive to reduce at risk groupsô 
exposure to GBV and SEA violence.  

¶  Formulation of a progressive and 
dynamic Labor and Manpower Policy  

¶ Human Resource Development, 
focus on education, training and skill 
development 

¶ Respect for human rights, gender 
balance, eradication of child and 
bonded labor  

¶ Promotion of dignity of labor  

¶  Promotion of social dialogue among 
the stakeholders  

¶  Coordination with the Provincial 
Governments, International Labor 
Organization and other international 
agencies  

¶  The contractor will be required to 
provide workers with documented 
information of the norms and local 
culture to be followed  

¶  Workers will also be provided easily 
understandable information, 
regarding their rights under national 
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labor and employment law, rights 
related to hours of work, wages, 
overtime and compensation.  

¶ Culturally appropriate consultation 
mechanisms are followed by the 
contractor. 

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

¶ CoC will specify respect for the local 
community and its cultural norms; 

¶  Presentation of professional 
behavior and integrity when dealing 
with local community;  

¶  Discrimination is prohibited such as 
gender, age, ethnic or national origin, 
religion, disability, sexual orientation;  

¶  Respect privacy, particularly among 
women  

¶  CoCs will specify sanctions, 
including for any incidents of SEA.  

¶  The CoC will include specific 
prohibitions against SEA with 
children defined as anyone younger 
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than 18 and commensurate 
sanctions.  

¶  The contractor will be required to 
establish anti-sexual harassment 
policies that governs conduct in the 
workplace.  

¶  The contractorô contract will include 
provisions for mandatory reporting of 
SEA incidents - links to GRM.  

¶  The Contractor will demonstrate that 
they have the capacity to manage 
SEA risks, including SEA prevention 
and response action plan/s and key 
staff with appropriate experience;  

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

¶ Inappropriate behavior such as 
sexual harassment, gender-based 
violence, and sexual abuse is 
strongly prohibited.  

¶  Zero tolerance any form of 
harassment, bullying or other 
offensive physical or verbal 
treatments. 

Operation Stage 
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13.  

Wastewater  
 
Wastewater during the operation phase 
will mainly comprise of sewage and 
residual water from cleaning of solar PV 
panels. Both wastewater streams are 
considered non-hazardous and its 
potential negative impacts will be 
mitigated as follows. 

¶ Adequate separate drainage lines will be 
provided for the flow of sewage and 
residual water from panel cleaning.  

¶ Sewage water will be discharged through 
multi-chamber Septic Tank connected 
with soakage pit. Alternatively, sewage 
water can be collected in a concrete-line 
pit and can be remove on periodic basis 
through waste contractor for off-site 
disposal. 

¶ Wastewater from solar panels cleaning 
can be collected in settling pit and be 
reused to the extent feasible or it can also 
be used for dust suppression on exposed 
surfaces, which will reduce the water 
requirement for the project during 
operations. Alternatively, the residual 
water can be disposed through Septic 
Tank connected with soakage pit.  

¶ If RO plant is used for groundwater, RO 
reject will be collected in the HDPE-lined 
evaporation pond and will not be 
discharged outside the project boundary. 
Mineral residues after evaporation can 
be disposed offsite through waste 
contractor or can be sold if commercially 
viable. 

Visual 
observation  
Regular 
environmental 
monitoring, 
sampling, and 
testing  
 

Operator (then 
SED after expiry 
of term)  

KE (then 
SED after 
expiry of 
term)  

14.  
Solid Waste Disposal  
 

¶ Several components of the solar panels 
can be recycled such as glass, plastic 
and aluminum can be recycled. 

Visual 
observation  

Operator (then 
SED after expiry 
of term)  

KE (then 
SED after 
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During operations, solid waste will 
comprise of broken/disused electrical 
and electronic equipment such as PV 
panels, batteries, inverters, 
transformers; food waste, sewage 
sludge, etc. PV panels and batteries 
contain some number of heavy metals 
such as Mercury and Cadmium which 
are considered toxic for environment. 
Waste will be segregated before 
disposal. 

However, at present, no such facility 
exists in the country. Disposal of broken 
and dysfunctional panels to landfills is 
also not recommended due to the 
potential of soil and groundwater 
contamination due to constituents of 
solar cells. Therefore, the disused panels 
will be returned to the 
supplier/manufacturer.  

¶ Disused dry batteries will be returned to 
the supplier/manufacturer for possible 
recycling.  

¶ Other electrical equipment as 
transformers and inverters will be 
returned to the suppliers/manufacturers. 

¶ Non-hazardous waste such as food, 
packaging, sewage sludge etc. will be 
disposed through waste contractor.  

Audits & 
checks  
 

expiry of 
term)  

15.  

Community Health and Safety  
 
Potential impacts on the community 
during the operations are minimal as the 
solar PV plant does not have air 
emissions, noise generation and 
effluent discharge, however 
electrocution hazard remains. 

¶ Site will be properly barricaded through 
wall/fence of adequate height to 
minimize chances of trespassing, 
thereby avoiding the incidents such as 
electrocution.  

¶ Entry/exit gate(s) of the site will be clearly 
marked. 

¶ Entrance in the site will only be allowed 
to the authorized personnel and visitors 
after registration at entrance.  

¶ Electrical hazard signs and posters will 
be adequately marked on the outer face 

Physical 
observations 
Audits & 
checks  

Operator (then 
SED after expiry 
of term)  

KE (then 
SED after 
expiry of 
term)  
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of the barricading wall/fence to alert the 
passerby.  

¶ Community awareness sessions will be 
held in nearby villages to warn of hazards 
of electrocution. 

¶ Unskilled staff for operational phase will 
mainly be sourced from the area to avoid 
any community conflict due to influx of 
outsiders.  

16.  

Occupational Health & Safety  
 
There will be minimal requirement of 
onsite staff to ensure the smooth plant 
operations after commissioning. 
Electrocution will be the main hazard for 
the onsite workers during operations.  
In view of the existence of the 
occupational health and safety risks in 
the plant operations, the EHS 
department needs to develop an 
Occupational Health and Safety Risk 
Management Plan for exposure control 
in situations when workers may be 
exposed to electrocution hazards. This 
plan should provide a detailed approach 
for protecting workers against 
electrocution hazards, including health 
hazard information, engineering 
controls, safe work procedures, worker 
training, and record keeping. 

¶ Electrical equipment will adequately be 
grounded for workers safety.  

¶ Electrocution hazard signs will be 
displayed, particularly for the PV panel 
area and substation. 

¶ Staff will be required to wear necessary 
PPE once they are out of their campsite 
for routine inspection, surveillance and/or 
monitoring. 

¶ Maintenance at the site will be duly be 
authorized and be carried out with 
necessary safety precautions such use 
of PPE, adequate grounding, etc.  

It is also recommended that the 
Occupational Health and Safety Risk 
Management Plan should necessarily 
include the following elements:  

¶ Statement of purpose 

¶ Responsibilities of employers, 
supervisors, and workers 

¶ Risk identification and assessment 

Audits & 
checks, 
physical 
observations 
Employee 
records  
Complaints 
register  

Operator (then 
SED after expiry 
of term)  

KE (then 
SED after 
expiry of 
term)  



 

Environmental and Social Management Plan   

 

150 MW Solar PV Installation at Deh Mitha Ghar 

Doc. No.: SSEP/ESMP/DMG/01 Rev.: 01 ESMP  

 

 

Page 136 

Sr. No. Impacts Mitigation Measure 
Performance 
Monitoring 
Indicators 

Responsibility 

Implementation Monitoring 

¶ Risk controls 

¶ Worker education and training 

¶ Written safe work procedures 

¶ Hygiene facilities and adequate 
grounding procedures 

¶ Documentation & record keeping 

17.  

Impacts due to Spill & Leakage of Oils  
 
Potential impacts for spills and leakage 
of dielectric include soil and 
groundwater contamination if the 
equipment is mounted on soft surface 
and fire hazard as the liquid dielectric is 
usually flammable. 

¶ Transformers and associated equipment 
with liquid dielectric will be concrete 
footing with adequate drain and 
collection pit in case of spill to avoid soil 
contamination and ingress into soil. 

¶ Leakages will be prevented through 
periodic maintenance. 

¶ Spilled oil and dielectric will be disposed 
through incineration by waste contractor. 

Visual 
observation, 
photographic 
records,  
Audits & 
checks  

Operator (then 
SED after expiry 
of term)  

KE (then 
SED after 
expiry of 
term)  

18.  

Visual Impacts  
 
Project site is the part of vast expense 
of uninhabited and barren land. 
Ground-mounted PV panels will raise 
only couple of meters from ground so 
the project is unlikely to cause major 
visual obstruction for the general 
landscape.  

¶ Visual impact of the solar plant will be 
minimized through adequate 
landscaping at site. 

No. of trees 
planted 
Visual 
observations  

Operator (then 
SED after expiry 
of term)  

KE (then 
SED after 
expiry of 
term)  

19.  

Impacts from SF6 Leak  
 
SF6 is a non-toxic and non-flammable 
but a potent greenhouse gas. It is used 
as gas-dielectric in electrical equipment 
such as switchgear. Leakage of SF6 in 

¶ SF6 carrying equipment must not be 
dropped or rolled and must be protected 
from overheating. 

¶ Leakage detection devices can be 
installed in the substation area. 
Handheld detectors can also be used. 

Regular 
Environmental, 
Monitoring, 
Sampling & 
Testing  

Operator (then 
SED after expiry 
of term)  

KE (then 
SED after 
expiry of 
term)  
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Sr. No. Impacts Mitigation Measure 
Performance 
Monitoring 
Indicators 

Responsibility 

Implementation Monitoring 

large quantities pose the risk of 
suffocation in confined and unventilated 
spaces. Risk of leakage is low with 
modern robust electrical equipment. 

¶ Gas mask is also for the authorize 
recommended personnel for operation 
and maintenance to avoid risk of 
asphyxiation from accidental release of 
gas in large quantities. 
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g.  Environmental & Social Monitoring Plan  
 
Environmental and social monitoring plays a crucial role in providing timely and valuable 
information to project management and implementation agencies. In essence, monitoring 
involves regularly checking and balancing the progress of project activities and the 
achievement of developmental targets during construction and operation. It aids in promptly 
identifying, analyzing, and addressing any obstacles that may arise. Specific environmental 
parameters, encompassing physical, ecological, and social aspects, are carefully selected, 
and subjected to quantitative analysis. The results of this analysis are then compared against 
established guidelines, standards, and pre-project conditions to assess the effectiveness of 
the Environmental and Social Management Plan (ESMP) and its implementation in mitigating 
impacts. The objectives of the environmental and social monitoring plan throughout the 
construction and operation phases are as follows: 
 

¶ Monitor the actual impacts of the project on physical, ecological, and socio-economic 
receptors.  

¶ Provide recommendations for mitigation measures in case of unforeseen impacts or 
when the impact level exceeds the anticipated level stated in the Environmental and 
Social Management Plan (ESMP).  

¶ Ensure compliance with legal and community obligations, including safety measures 
during the construction and operation phases.  

¶ Ensure the proper disposal of excess construction materials, solid waste, water, 
wastewater, and gaseous emissions.  

¶ Evaluate the adequacy of the ESMP in relation to the project's predicted long-term 
impacts on the physical, ecological, and socio-economic environment of the area.  

¶ Assess the effectiveness of the mitigation measures proposed in the Environmental 
and Social Management Plan (ESMP) and recommend improvements if necessary.  

¶ Compile data on periodic incidents and accidents to support analyses aimed at 
minimizing future risks.  
 

The SSEP PMU will hold responsibility for all monitoring activities to be conducted (compliance 
and effects monitoring). All findings and results will form part of the monitoring report to be 
shared with SEPA and the World Bank. 
 

i.  Compliance Monitoring  
 
Compliance monitoring of the proposed sub-project activities will serve as a tool to ensure that 
the environmental and social control measures identified are strictly adhered to during project 
execution. This will be conducted by the E&S staff of the SC. The goals of the compliance 
monitoring will be to:  
 

¶ Observe the activities carried out by the contractor(s) or other individuals involved in 
the proposed project in a systematic manner.  

¶ Ensure that the activities are in accordance with the Environmental and Social 
Management Plan (ESMP).  

¶ Document and communicate the observations to the Environmental and Social 
Committee (ESC) of the Project Management Unit (PMU) for prompt corrective actions, 
if necessary.  

¶ Maintain a record of all environmentally and socially significant incidents, along with 
the corresponding actions and corrective measures taken.  

¶ Establish communication with the local communities, gather their opinions and 
concerns, and discuss them during monthly meetings.  
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¶ Prepare regular reports on the environmental and social performance of the proposed 
project. 
 

ii.  Effects Monitoring  
 
The Environmental and Social Management Plan (ESMP) takes into account the projected 
impacts of the proposed project using available information and the interconnectedness of 
various environmental and social factors. Mitigation measures are incorporated based on this 
assessment to ensure that the expected residual effects remain within acceptable thresholds. 
However, it is important to recognize that despite full implementation of mitigation measures, 
there is a possibility that the project's negative impacts may exceed predicted levels or 
acceptable limits. To address these concerns, an effects monitoring program will be 
implemented during the project activities, aiming to effectively manage environmental and 
social risks and uncertainties. The objectives of the effects monitoring program can be outlined 
as follows:  
 

¶ To ensure that the impacts of the proposed project remain within acceptable 
thresholds, thereby establishing trust and confidence among the public.  

¶ To promptly alert the PMU about any unforeseen adverse impacts or sudden changes 
in impact trends, enabling swift corrective actions such as modifications to project 
activities or the implementation of additional mitigation measures.  

¶ To provide information that assists in planning and controlling the timing, location, and 
intensity of specific project activities, with the aim of minimizing their effects.  

¶ To support research and development efforts by documenting the effects of the 
proposed project, which can be used to validate impact prediction methods and 
enhance the accuracy of future project assessments.  

 
The contractor(s) holds the primary responsibility for conducting effect monitoring under the 
supervision of the SC and PMU SSEP at each site, covering the entire sub-project. The effect 
monitoring program has been meticulously developed, taking into account the identified 
impacts outlined in Chapter-5. Some adjustments may be made to this program, including 
potential changes in frequency, based on insights gained from the project's one-year 
operation, documented in the Change Record Register. Table 9.2 presents the schedule for 
environmental and social effect monitoring during the construction and operations phases of 
the proposed project.
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Table 9.2 - Environmental Monitoring Plan 

S. No Parameter / 
Receptor 

Monitoring parameters / 
Performance indicator 

Location Monitoring 
Mechanism 

Monitoring and 
Reporting 
frequency 

Responsibility 

Construction Stage 

1.  Water 
Resources/ 
Water Quality 

Monitoring of all 
parameters of effluent 
from construction site as 
per stringent 
environmental quality 
standards. 

Proposed sub-project 
sites AOIs Å Major 
receptor i.e., 
residential areas etc. 
within the AOI. 
However, estimated 
sampling points will be 
verified at construction 
stage. Other proposed 
effluent discharge 
points are: Å 
Contractors camps Å 
Fuel (Petrol. Oil and 
Grease) products 
storages. Vehicle and 
machines repairing 
and servicing yards. 

Visual checks of 
laboratory activities 
Discrete grab 
sampling and 
laboratory testing of 
water samples by 
SEPA approved 
Laboratory for 
monitoring. 

Once before the 
start of 
construction by 
activity monitors 
and reported; and 
Å On quarterly 
basis during the 
construction. 

Contractor during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 

2.  Drinking water Monitoring of all 
parameters of drinking 
water as per stringent 
environmental quality 
standards 

Proposed sub-project 
sites AOIs Å Major 
receptor i.e., 
construction site, 
camps area and 
nearby residential 
areas within the AOI. 
However, estimated 
sampling points will be 
verified at construction 
stage 

Visual checks and 
monitoring of 
laboratory activities 
Discrete grab 
sampling and 
laboratory testing of 
drinking water 
samples by SEPA 
approved 
Laboratory for 
monitoring. 

Once before the 
start of 
construction by 
activity monitors 
and reported; and 
Å On monthly 
basis during the 
construction. 

Contractor during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 
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S. No Parameter / 
Receptor 

Monitoring parameters / 
Performance indicator 

Location Monitoring 
Mechanism 

Monitoring and 
Reporting 
frequency 

Responsibility 

3.  Soil 
Contamination 

Soil contamination, 
uncontrolled solid waste 
disposal activities at sites 

Proposed sub-project 
site AOI Å Other 
proposed sampling 
sites are: Å 
Construction Camp. Å 
Equipment washing 
yards. Å Spillage points 
of fuel, chemicals, and 
lubricants. 

Visual observations 
and checks of 
laboratory activities 
Sampling and 
laboratory testing for 
soil samples. 

Å Once before the 
start of 
construction by 
activity monitors 
and reported; and 
Å On quarterly 
basis during the 
construction 

Contractor during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 

4.  Land 
Resources 

Land use Change Proposed sub-project 
site AOI Å Sites with 
significant land use 
change 

Random visits and 
visual observations 
of land use change. 

Once before the 
start of 
construction by 
activity monitors 
and reported; and 
Å On monthly 
basis during the 
construction. 

Contractor during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 

5.  Dust Emission Monitoring of PM10 
PM2.5 as per stringent 
environmental quality 
standards 

Proposed sub-project 
site AOI Å Sensitive 
receptors within the 
AOI, construction site, 
camps area. 
Estimated sampling 
points will be verified 
during construction 
stage 

Visual checks and 
monitoring of 
laboratory activities 
Onsite Ambient Air 
Monitoring 
equipment 

Å Once before the 
start of 
construction by 
activity monitors 
and reported; and  
On monthly basis 
during the 
construction 

Contractor during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
construction 
phase 

6.  Noise Pollution Day and night-time noise 
monitoring in dBA Leq. as 
per stringent 

Proposed sub-project 
site AOI Å Sensitive 
receptors within the 
AOI. Estimated 

Visual checks and 
monitoring of 
laboratory activities 

Once before the 
start of 
construction by 
activity monitors 

Contractor during 
Construction 
Phase Å 
Compliance 
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S. No Parameter / 
Receptor 

Monitoring parameters / 
Performance indicator 

Location Monitoring 
Mechanism 

Monitoring and 
Reporting 
frequency 

Responsibility 

environmental quality 
standards 

sampling points will be 
verified during 
construction stage. 
Other proposed 
sampling sites are: Å 
Construction camps. Å 
Equipment yards 

Monitoring of noise 
level at site. 

and reported; and 
Å On Monthly 
basis during the 
construction (spot 
measurement 
regular daily basis 
keeping in view 
the day-to-day 
application of 
different heavy 
noise causing 
equipment by the 
contractor) 

monitoring lies 
with SC during 
Construction 
Phase 

7.  Fumes and 
gases 

Monitoring of CO, CO2, 
SOx, NOx, HC and 
PM2.5 PM10 and 
compliance with stringent 
environmental quality 
standards Vehicular 
emissions as per 
stringent environmental 
quality standards. 

Proposed sub-project 
site AOI Å Major 
receptors within the 
AOI. Estimated 
sampling points will be 
verified during 
construction stage. Å 
Emissions from the 
silencers of heavy 
machinery, trucks, and 
other vehicles. 

Visual checks and 
monitoring of 
laboratory activities 
Onsite monitoring of 
ambient air quality 
will be preferred 

Once before the 
start of 
construction by 
activity monitors 
and reported; and 
On monthly basis 
during the 
construction 

Å Contractor 
during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 

8.  Community 
around the 
project areas 

Use of common 
resources. Hindrance to 
mobility. CHS 

Community within the 
AOI 

Community 
Consultation 

Prior to the start of 
construction and 
during the 
construction 
stage. Reporting 
will be done on the 

Contractor during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
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S. No Parameter / 
Receptor 

Monitoring parameters / 
Performance indicator 

Location Monitoring 
Mechanism 

Monitoring and 
Reporting 
frequency 

Responsibility 

basis of 
stakeholder 
engagement plan 
identified. 

Construction 
Phase 

9.  Waste 
Management 

Inspection of waste and 
spoil disposal in 
accordance with Waste 
Management Plan 

Main project area 
(AOIs) Å Construction 
camps and Offices. Å 
Equipment yards 
Other project allied 
facilities 

Visual Observations, 
Monitoring and 
Audits 

Review the waste 
management 
stream before 
start of the project. 
Monitoring and 
reporting on 
monthly basis 
during the 
construction 
stage; 

Contractor during 
Construction 
Phase. 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 

10.  Labor 
Management 
and Working 
Conditions 

As per the ESMF of 
SSEP which include but 
not limited to OHS, 
hygiene facilities, 
appropriate camps area, 
etc 

Main project area 
(AOI) Å Construction 
camps and Offices. Å 
Equipment yards. Å 
Other project allied 
facilities 

Visual Observations, 
Incident/accident 
register Monitoring 
and Audits 

Monitoring and 
reporting on 
monthly basis 
during the 
construction 
stage; 

Contractor during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 

11.  Traffic Safety 
and 
Management 

As per the TMP which 
include but not limited to 
the observation of traffic 
congestion at bottleneck 
areas, provision of signs 
and signal, vehicular 
inspection, driving safety 
protocols, etc. 

Main project area 
(AOIs) Å Construction 
camps and Offices. Å 
Equipment yards. Å 
Other project allied 
facilities 

Visual Observations, 
Vehicle Logbooks, 
Monitoring and 
Audits 

Monitoring and 
reporting on 
monthly basis 
during the 
construction stage 

Contractor during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 
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S. No Parameter / 
Receptor 

Monitoring parameters / 
Performance indicator 

Location Monitoring 
Mechanism 

Monitoring and 
Reporting 
frequency 

Responsibility 

12.  Social aspects 
including GBV 
and other 
Grievances 

Social and cultural 
conflicts, SEA/SH 
complaints, grievances 
related to livelihood 
impacts, child abuse, etc 

Main project area 
(AOI) Å Construction 
camps and Offices. Å 
Equipment yards. 
Other project allied 
facilities 

Visual Observations 
and consultations, 
Grievance 
Redress/Social 
Complaint Register, 
Monitoring and 
Audits 

Monitoring and 
reporting on 
monthly basis 
during the 
construction 
stage; 

Å Contractor 
during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 

13.  OHS; CHS; 
accidents and 
incidents 

Including but not limited 
to the inspection of 
working areas, work 
permits, provision and 
availability of mandatory 
PPEs, Community 
complaints on H&S 

Main project area 
(AOI) Å Construction 
camps and Offices. Å 
Equipment yards. Å 
Other project allied 
facilities 

Visual Observations 
and consultations, 
Grievance 
Redress/Social 
Complaint Register, 
Incident/accident 
register, Monitoring 
and Audits 

Monitoring and 
reporting on 
monthly basis 
during the 
construction stage 

Contractor during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 

14.  Chemical 
Storage and 
Handling 

Safety Data Sheets, 
Leakage and spills, 
Segregated handling and 
storage of chemicals, 
availability of fire 
extinguishers, 

Main project area 
(AOI) Å Construction 
camps Å Equipment 
yards. Å Other project 
allied facilities 

Visual Observations, 
Chemical Storage 
inventory, 
Incident/accident 
register, Monitoring 
and Audits 

Monitoring and 
reporting on 
monthly basis 
during the 
construction stage 

Contractor during 
Construction 
Phase Å 
Compliance 
monitoring lies 
with SC during 
Construction 
Phase 

Operation Phase 

1.  Wastewater 
Quality  

Monitoring of all 
parameters of effluent as 
per stringent 

Project site AOI Visual checks of 
laboratory activities 
Discrete grab 
sampling and 

Quarterly  SED during O&M 
Phase 
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S. No Parameter / 
Receptor 

Monitoring parameters / 
Performance indicator 

Location Monitoring 
Mechanism 

Monitoring and 
Reporting 
frequency 

Responsibility 

environmental quality 
standards. 

laboratory testing of 
water samples by 
SEPA approved 
Laboratory for 
monitoring. 

2.  Drinking water Monitoring of all 
parameters of drinking 
water as per stringent 
environmental quality 
standards 

Project site AOI Visual checks and 
monitoring of 
laboratory activities 
Discrete grab 
sampling and 
laboratory testing of 
drinking water 
samples by SEPA 
approved 
Laboratory for 
monitoring. 

Quarterly SED during O&M 
Phase 

3.  Land 
Resources 

Land use Change Project site AOI Random visits and 
visual observations 
of land use change. 

Quarterly SED during O&M 
Phase 

4.  Dust Emission Monitoring of PM10 
PM2.5 as per stringent 
environmental quality 
standards 

Project site AOI Visual checks and 
monitoring of 
laboratory activities 
Onsite Ambient Air 
Monitoring 
equipment 

Quarterly SED during O&M 
Phase 

5.  Noise Pollution Day and night-time noise 
monitoring in dBA Leq. as 
per stringent 
environmental quality 
standards 

Project site AOI Visual checks and 
monitoring of 
laboratory activities 
Monitoring of noise 
level at site. 

Quarterly SED during O&M 
Phase 
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S. No Parameter / 
Receptor 

Monitoring parameters / 
Performance indicator 

Location Monitoring 
Mechanism 

Monitoring and 
Reporting 
frequency 

Responsibility 

6.  Community 
around the 
project areas 

Use of common 
resources. Hindrance to 
mobility. 

Project site AOI Community 
Consultation 

Quarterly SED during O&M 
Phase 

7.  Waste 
Management 

Inspection of waste and 
spoil disposal in 
accordance with Waste 
Management Plan 

Project site AOI Visual Observations, 
Monitoring and 
Audits 

Quarterly SED during O&M 
Phase 

8.  Labor 
Management 
and Working 
Conditions 

As per the ESMF of 
SSEP which include but 
not limited to OHS, 
hygiene facilities, 
appropriate camps area, 
etc 

Project site  Visual Observations, 
Incident/accident 
register Monitoring 
and Audits 

Quarterly SED during O&M 
Phase 

9.  Traffic Safety 
and 
Management 

As per the TMP which 
include but not limited to 
the observation of traffic 
congestion at bottleneck 
areas, provision of signs 
and signal, vehicular 
inspection, driving safety 
protocols, etc. 

Project site AOI Visual Observations, 
Vehicle Logbooks, 
Monitoring and 
Audits 

Quarterly SED during O&M 
Phase 

10.  Social aspects 
including GBV 
and other 
Grievances 

Social and cultural 
conflicts, SEA/SH 
complaints, grievances 
related to livelihood 
impacts, child abuse, etc 

Project site AOI Visual Observations 
and consultations, 
Grievance 
Redress/Social 
Complaint Register, 
Monitoring and 
Audits 

Quarterly  SED during O&M 
Phase 
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S. No Parameter / 
Receptor 

Monitoring parameters / 
Performance indicator 

Location Monitoring 
Mechanism 

Monitoring and 
Reporting 
frequency 

Responsibility 

11.  OHS; CHS; 
accidents and 
incidents 

Including but not limited 
to the inspection of 
working areas, work 
permits, provision and 
availability of mandatory 
PPEs, Community 
complaints on H&S 

Project site AOI Visual Observations 
and consultations, 
Grievance 
Redress/Social 
Complaint Register, 
Incident/accident 
register, Monitoring 
and Audits 

Quarterly  SED during O&M 
Phase 

12.  Chemical 
Storage and 
Handling 

Safety Data Sheets, 
Leakage and spills, 
Segregated handling and 
storage of chemicals, 
availability of fire 
extinguishers, 

Project site AOI  Visual Observations, 
Chemical Storage 
inventory, 
Incident/accident 
register, Monitoring 
and Audits 

Quarterly  SED during O&M 
Phase 
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h.  Training & Capacity Building  
 
To strengthen the capabilities of both the Proponent and the Contractor, comprehensive 
training will be provided regarding the environmental and social aspects of the proposed 
project, implementation of mitigation measures, and the protocols and reporting mechanisms 
for monitoring.  
 
In-house training will be conducted for the project staff, including the contractor, consultant, 
and the supervision staff of the Proponent. This training will consist of a one-day basic training 
and a one-day advanced training, focusing on the environmental and social considerations of 
development projects in general, as well as the specific implementation requirements and 
responsibilities of the PMU of SSEP and the contractor staff in executing the environmental 
and social management and monitoring plan. The training protocols will encompass the 
following areas:  

¶ Methods for monitoring air quality parameters and implementing measures to prevent 
or minimize air pollution, specifically from sources like haul trucks.  

¶ Procedures for monitoring water quality parameters and implementing measures to 
prevent or minimize water pollution, particularly from wastewater effluent generated by 
workshops, machinery washing yards, and the use of harmful chemicals.  

¶ Safe practices for waste management and disposal.  

¶ Ensuring noise levels from construction machinery and equipment are within 
acceptable limits. 

¶ General guidelines for maintaining cleanliness and good housekeeping. 

¶ Addressing communicable diseases and implementing measures to prevent their 
spread.  

¶ Safety measures to protect the workforce and local communities from hazards 
associated with construction activities.  

¶ Enforcing the use of safety equipment by the workforce.  

¶ Other environmental and social topics necessary for the effective implementation of 
the ESMP.  

 
A training plan along with the required trainer, trainee, schedule, and content for the project 
staff at site during the construction phase of the proposed sub-project is given below: 
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Table 9.3 - Training Plan for Project Staff During the Construction Stage 

S. No Training Activity Participants Trainer Mode of Training Content Scheduling 

1.  Site Orientation and 
Induction 

CC and SC  PMU SSEP Presentation / 
Lecture 

Awareness about 
Site, working 
protocols 

Once for each 
individual 

2.  ESMP and Environment 
Code of Practices 

CC SC and SSEP 
PMU  

Presentation Awareness and 
applicability of 
ESMP and 
environmental code 
of practices 

Monthly 

3.  Emergency Response and 
Use of Fire Extinguishers 

CC SC and SSEP 
PMU 

Presentation Potential natural and 
other 
hazard/emergencies 
and dealing with 
emergency and fire 
to minimize damage 

Quarterly 

4.  Livelihood Related Issues 
and Grievance Redress 

CC SC and SSEP 
PMU  

Presentation Awareness on OP 
4.12 (Involuntary 
Resettlement) 

Quarterly 

5.  Labor Management 
Procedures 

CC SC and SSEP 
PMU  

Presentation Awareness on Labor 
and Working 
Conditions  

Quarterly 

6.  Gender Aspects including 
GBV/SEA/SH/VAC 

CC SC and SSEP 
PMU  

Presentation Awareness on GBV, 
gender equality, 
gender related 
issues and their 
redress; awareness 
regarding GAP 

Quarterly 

7.  Stakeholder Engagement CC SC and SSEP 
PMU  

Presentation Interaction with the 
PAPs and Other 
Interested Parties, 
Awareness  

Quarterly 
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S. No Training Activity Participants Trainer Mode of Training Content Scheduling 

8.  Awareness workshop 
regarding vector borne 
diseases 

CC SC and SSEP 
PMU  

Presentation Risk, Prevention, 
and available 
treatment 

Bi-annual 

9.  First Aid and 
Cardiopulmonary 
resuscitation (CPR) 

CC SC and SSEP 
PMU  

Presentation Onsite first aid 
procedures 

Bi-annual 

10.  Compliance of SEPA NOC 
(Environmental Approval) 
and WB ESS 

CC SC and SSEP 
PMU  

Presentation Awareness on 
SEPA NOC, rules, 
guidelines, 
regulations, and 
standards for 
satisfactory 
compliance 

Bi- annual 

11.  Community Involvement for 
Ecological Sustainability and 
Corporate Social 
Responsibility  

CC and 
Community 

KMC, Park and 
Horticulture 
Department, 
Forest 
Department, 
Agriculture 
Department, SC, 
and PMU SSEP 

Seminar and 
Workshop 

Awareness on 
Plantation of 
beneficiary trees, 
protection of flora 
and fauna, 
ecological 
sustainability 

Annual 
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i.  Communication & Documentation  
 
Communication and documentation are essential features of the ESMP, where the key 
features are:  
 

i.  Data Recording & Maintenance  
 
Standardized formats will be used for documenting information during environmental and 
social monitoring, ensuring consistency and compatibility with the designated database. To 
streamline data entry, check boxes will be incorporated wherever applicable. Additionally, a 
tracking system will be established for each form to facilitate efficient management and 
organization of collected data.  
 

ii.  Database  
 
The database may include the following information:  

¶ Training Programs.  

¶ Staff Deployment  

¶ Non-Compliances  

¶ Corrective Actions  

¶ List of Environmental & Social Data on Soil and land pollution  
o Disposal of waste  
o Water resources  
o Fuel oil and chemical spills  
o Noise pollution  
o Air and dust pollution  
o Socio-economic data  

 

iii.  Meetings & Reporting  
 
During the construction phase, the SC will convene monthly site meetings to address regular 
activities, non-compliance issues, and their corresponding corrective actions. Periodic reports, 
as outlined in the table below, will be generated, specifying the responsible individuals for 
report preparation and review. Furthermore, meeting minutes will be included in routine 
environmental and social reports to ensure comprehensive documentation. 
 

Table 9.4:  - Periodic Reporting Mechanism 

S. No Report Category Prepared by Reviewed by Submitted by 

1.  Monthly Contractorsô 
environmental and 
social staff 

PMU SSEP / SC PMU SSEP 

2.  Quarterly Contractorsô 
environmental and 
social staff 

PMU SSEP / SC 
and SEPA (as per 
the requirement 
define in NOC) 

PMU SSEP 

3.  Quarterly Environmental 
and Social Monitoring 
Report 

CSC PMU SSEP / SC / 
WB 

PMU SSEP 
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S. No Report Category Prepared by Reviewed by Submitted by 

4.  Semi-Annual External 
Environmental and Social 
Monitoring Report 
(SAEESMR) 

Third Party 
Monitoring and 
Evaluation 
Consultant 

PMU SSSEP / 
SC  

PMU SSEP 

5.  Annual Report Contractorsô 
environmental and 
social staff 

PMU SSEP / SC PMU SSEP 

6.  Completion Report Contractorsô 
environmental and 
social staff 

PMU SSEP / SC PMU SSEP 

 

iv.  Photographic Records  
 
Contractors will be required to maintain photographic documentation throughout the 
implementation of the project. This photographic record should encompass essential elements 
such as site photographs, road infrastructure, camp sites, monitoring activities, and more.  
 

v.  Non -Compliance of the ESMP  
 
The successful implementation of the proposed ESMP relies on the collaboration of various 
stakeholders. The Contractor holds primary responsibility for ensuring the execution of the 
mitigation measures outlined in the ESMP, which will be included in the contractual 
agreements. The environmental mitigation costs will be factored into the overall project 
budget, and the Contractor will receive payment based on monthly compliance reports. 
However, failure to comply with the ESMP implementation and timely submission of 
compliance reports may result in deductions from the Contractor's payments allocated for 
environmental and social components. The compliance status of the ESMP will also be 
periodically submitted to SEPA for review, as mandated by their environmental approval 
requirements. Non-compliance may lead to the withdrawal of the environmental approval 
where the proponent may also withhold a percentage of funds if non-compliance with E&S 
clauses and measures is observed through withholding the performance guarantee submitted 
at the start of works.   
 

vi.  Review of Recorded Data  
 
The SC and PMU SSEP will periodically review and examine all the data and communications 
documented and maintained by the Contractor. Based on their assessment, appropriate 
actions and recommendations will be provided to the Contractor to enhance the quality of 
recording and documentation practices. 
 

j.  Contractorôs Obligation & Management  
 
The Contractor will bear primary responsibility for ensuring the effective implementation of the 
proposed mitigation measures outlined in the ESMP. The necessary details of the ESMP will 
be included in the bidding document and subsequently incorporated into the contract 
documents of the Contractor. The costs associated with environmental and social mitigation 
will be included in the overall project budget, and payments to the Contractor will be based on 
monthly compliance reports, actual work completed on-site, and resource allocation. 
Additionally, the Contractor will be accountable for developing and executing a site-specific 
ESMP, also known as the Contractor-ESMP, in accordance with the guidelines specified in 
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the ESMP. Prior approval from the SC and PMU for SSEP will be required for the Contractor's 
ESMP and all associated sub-plans. Furthermore, the Contractor will ensure the presence of 
an Environmental and Social (E&S) staff on-site from the project's commencement, and the 
proposed organizational structure will be subject to dual approval from the SC and PMU 
SSEP. 
 

k.  ESMP Cost  
 
The Environmental and Social Management Plan (ESMP) cost will be included as an integral 
part of the contract document with the Contractor. It should be noted that the environmental 
cost will not be treated as a separate entity, as its various components will be accounted for 
within the bidding document under different expense categories. For example, the cost of tree 
plantation will be accounted for under the landscaping budget. The annual estimated cost for 
environmental monitoring, covering both the construction and operational phases of the 
proposed project, is detailed in Table 9.7. This table includes the sampling parameters, 
frequency, and associated costs. The total estimated cost for environmental and social 
management, monitoring, and auditing throughout the pre-construction, construction, and 
operation and maintenance phases amounts to approximately PKR 37.5 million. It is 
important to note that the annual cost will be regularly updated for future years as per the 
project requirements. The budget excludes any cost of resettlement, which has been provided 
in detail in the separate Resettlement Plan prepared.  
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Table 9.5 - ESMP Cost 

Sr. 
No. 

Parameter Mechanism Frequency Unit Rate 
(PKR) 

Quantity Cost 
(PKRs) 

Remarks 

A PRE- CONSTRUCTION PHASE (at Start of project)  

A-1 Environmental Monitoring Cost  

1 Water Resources/ 
Water Quality   

Discrete grab 
sampling of drinking 
water samples by 
SEPA approved 
laboratory for 
monitoring as per 
stringent 
environmental quality 
standards.  

Once  40,000 3 (same 
points 
against 
which 
monitoring 
was carried 
out) 

120,000 

 

2 Noise Levels dBA Leq. as per 
stringent 
environmental quality 
standards 

Once 2,500 4 (same 
points 
against 
which 
monitoring 
was carried 
out)  

10,000 

 

3 Ambient Air 
Monitoring 

Monitoring of CO, 
CO2, SOx, NOx, HC 
and PM2.5 PM10 by 
SEPA approved 
Laboratory as per 
stringent 
environmental quality 
standards 

Once 30,000 4 (same 
points 
against 
which 
monitoring 
was carried 
out)   

120,000 

 

 Sub-Total (A-1) 250,000/-  

Sub-Total A   250,000/-  

B CONSTRUCTION PHASE  

B-1 Environmental Monitoring Cost  
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Sr. 
No. 

Parameter Mechanism Frequency Unit Rate 
(PKR) 

Quantity Cost 
(PKRs) 

Remarks 

1 Wastewater  Discrete grab 
sampling and 
laboratory testing of 
wastewater samples 
by SEPA approved 
Laboratory for 
monitoring as per 
stringent 
environmental quality 
standards.  

Quarterly  40,000 2  (40,000 per test*2 
tests*04 quarters in 1 
year) =  
 
320,000/- PKR 

Quarterly monitoring cost for 
an assumed one-year 
construction period and will 
be updated each year based 
on latest rates during 
construction timeline of the 
proposed project.  

2 Drinking Water  Discrete grab 
sampling of drinking 
samples by SEPA 
approved laboratory 
for monitoring as per 
stringent 
environmental quality 
standards.  

Monthly  40,000 3  (40,000 per test*3 
tests*12 months in 1 
year) =  
 
1,440,000/- PKR 

 
3 Noise Levels dBA Leq. as per 

stringent 
environmental quality 
standards 

Monthly   2,500 6 2,500 per test*6 
tests*12 months in 1 
year) =  
 
180,000/- PKR 

 
4 Ambient Air 

Monitoring 
Monitoring of CO, 
CO2, SOx, NOx, HC 
and PM2.5 PM10 by 
SEPA approved 
Laboratory as per 
stringent 
environmental quality 
standards 

Monthly  30,000 3 30,000 per test*3 
tests*12 months in 1 
year) =  
 
1,080,000/- PKR 
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Sr. 
No. 

Parameter Mechanism Frequency Unit Rate 
(PKR) 

Quantity Cost 
(PKRs) 

Remarks 

Sub-Total (B-1) 3,020,000 PKR  

B-2 Environmental and Social Management Cost   

1 Environment, 
Social, and OHS 
specialist of 
contractor  

E&S Personnel will 
monitor / conduct all 
environment, social 
and OHS related 
activities e.g., TBTs, 
PPEs, housekeeping, 
safety signage, 
emergency 
preparedness, etc. 

Monthly 1,200,000 14,400,000 This is the tentative monthly 
cost for one-year period for  
1 Env Officer ï 400,000 
1 Social Officer ï 400,000 
1 OHS Specialist ï 400,000 
Monthly   

2 OHS and CHS 
Management  

OHS related activities 
e.g., TBTs, PPEs, 
housekeeping, safety 
signage, emergency 
preparedness, etc. 

Lump sum  2,500,000 Cost for PPEs, extinguishers, 
emergency lights, 
housekeeping equipment, 
safety signage and 
barricade, emergency 
preparedness kit, first aid kit, 
etc. 

3 Solid and liquid 
Waste 
Management 

Collection, 
segregation, 
transportation, 
disposal, and 
management of 
domestic, commercial, 
construction wastes 
(solid and liquid) 

Lump Sum 
  

1,200,000  Cost for Collection, 
segregation, transportation, 
disposal, and management 
of domestic, commercial, 
construction wastes (solid 
and liquid) 

4 Training Cost Literature preparation, 
printed material such 
as posters and 
pamphlets trainer(s), 
and venue, etc. 

Monthly 300,000 per month  3,600,000 This is the tentative cost for 
one-year period for one 
trainer along with logistics at 
site.   



 

Environmental and Social Management Plan  

 

150 MW Solar PV Installation at Deh Mitha Ghar 

Doc. No.: SSEP/ESMP/DMG/01 Rev.: 01 ESMP  

 

 

Page 157 

Sr. 
No. 

Parameter Mechanism Frequency Unit Rate 
(PKR) 

Quantity Cost 
(PKRs) 

Remarks 

5 Third Party 
Environmental 
Consultant  

Auditorôs checklists 
and proformas 

Quarterly 300,000 per quarter  1,200,000 This is the tentative cost for 
one-year period for at least 
two auditors (E&S specialist) 
along with logistics, travels, 
charges.   

6 Communicable 
Diseases 

Tests should be 
performed by 
approved laboratory 

Biannually 90,000 180,000 This is the tentative cost for 
one-year period for medical 
tests of kitchen staff at each 
camp site.   

Sub-Total (B-2) 23,080,000  

Sub-Total B ((B-1) +(B-2))  26,100,000 Tentative for one year of 
construction. The cost will be 
updated based on the current 
market prices during 
construction phase.   

C OPERATION AND MAINTENANCE PHASE (One Year Cost)  

C-1 Environmental Monitoring Cost  

1 Wastewater Discrete grab 
sampling and 
laboratory testing of 
wastewater samples 
by SEPA approved 
Laboratory for 
monitoring as per 
stringent 
environmental quality 
standards.  

Quarterly  40,000 1 (effluent 
discharge 
point)  

(40,000 PKR per test * 
1 test * 4 quarters) =  
 
160,000 PKR 

Quarterly monitoring cost for 
the one-year (04 Quarters) 
O&M Phase and will be 
reproduced for next years of 
O&M based on updated 
rates. 

2 Drinking Water  Discrete grab 
sampling of drinking 
water samples by 
SEPA approved 

Quarterly  40,000 1 (drinking 
water 
supply)   

(40,000 PKR per test * 
1 test * 4 quarters) =  
 
160,000 PKR 
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Sr. 
No. 

Parameter Mechanism Frequency Unit Rate 
(PKR) 

Quantity Cost 
(PKRs) 

Remarks 

laboratory for 
monitoring as per 
stringent 
environmental quality 
standards.  

3 Noise Levels dBA Leq. as per 
stringent 
environmental quality 
standards 

Quarterly  2,500 2 (same 
points 
against 
which 
monitoring 
was carried 
out)   

(2,500 PKR per test * 2 
tests * 4 quarters) =  
 
20,000 PKR 

4 Ambient Air 
Monitoring 

Monitoring of CO, 
CO2, SOx, NOx, HC 
and PM2.5 PM10 by 
SEPA approved 
Laboratory as per 
stringent 
environmental quality 
standards 

Quarterly  30,000 2 (one point 
on each side 
)  

(30,000 PKR per test * 
2 tests * 4 quarters) =  
 
240,000 PKR 

Sub-Total (C-1) 580,000/- PKR  

C-2 Environmental and Social Management Cost  

1 E&S Activities Solar Park Operator  Monthly 600,000  7,200,000 This is the tentative monthly 
cost for one-year period for 
one E&S staff of the solar 
park operator along with his 
site visit cost and logistics 
arrangements.    

 Sub-Total (C-2) 7,200,000  

Sub-Total C ((C-1) +(C-2))  7,780,000 Tentative for one (01) year 
project O&M phase. The cost 
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Sr. 
No. 

Parameter Mechanism Frequency Unit Rate 
(PKR) 

Quantity Cost 
(PKRs) 

Remarks 

will be reproduced for next 
years of O&M Phase and 
updated based on the current 
market prices during O&M 
phase.   

Grand Total (A+B+C) 34,130,000/-   

Contingency Charges 10% of the Grand Total 3,413,000/-   

Grand Total with Contingencies 37,543,000 Approx. 37.5 Million PKR 

 


