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Executive Summary

Paki stands nameplate electricity gener aklowever, capac.i
due to operational and transmission issues, there is 4,000 to 5,000MW of power shortfall during

peak demand times. The gap between the demand and supply of electricity is being bridged mostly

with fossil fuel-fired power plants which adds to greenhouse gas emissions and negatively impacts

environment. Uptake of renewable energy in particularly solar power in country and in Sindh

Province, has rather been slow due to technical and financial constraints. To increase share of

installed renewable energy in province, Government of Sindh with the support of World Bank has
undertaken ASindh Solar Energy Project (SSEP)O0. Th
energy in Sindh through utility scale solar power, rooftop solar PV and off-grid solar PV

installations.

The first subproject financed under SSEP is the Ut
PV Power Planto ( her 8Bubprogettd )er Thd eobjeelcttioveasoffi t hi
generate of clean energy from solar resource at utility scale which can be connected to national

grid. The scope of the utility scale solar project will eventually be expanded to approx.400MW of

gross solar capacity.

Overview of the Sub-project

50MW Solar PV Power Plant Subproject is located 2.5km northwest of Khanote in Manjhand
Taluka, District Jamshoro, Sindh. The coordinates of subproject site are 25°45'58.10"N
68°15'29.76"E. Subproject site comprises of 250 acres of land.

! pakistan Economic Survey 2620
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ES1: 50MW Solar PV Power Plant Subproject Location

The subproject involves the installation of ground-mounted, fixed solar modules of Thin Film
(Cadmium Telluride, CdTe) technology. To convert the generated DC power from the panels to
the AC power, inverters will be installed. These inverters will be connected to the medium-voltage
transformers which will step-up the voltage to 11 to 20kV. A substation will be also be built
comprising of high-voltage transformers and switchgear to further step up the voltage to 132kV,
the required evacuation voltage for grid.

Regulatory Review

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 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.

The World Bank requires Environmental Assessment (EA) of projects proposed for Bank financing
to help ensure they are environmentally sound and sustainable, and thus to improve decision
making.
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The Environmental & Social Management Framework (ESMF) of SSEP Components has been

prepared which sets out the principles, rules, guidelines and procedures to assess the
environmental and social impacts of all the proposed sub-projects based on World Bank
Operational Pol i ci es trements and iapplicable BgalnlégidlationE Ahisr e q u i
ESMP of 50MW Solar PV Power Plant Subproject has been developed based on the principles

and guidelines provided in the ESMF.

Applicable Operational Policies (OPs) of World Bank

OP 4.01 - Environmental Assessment: Thi s Subproject is classified
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.

OP/BP 4.11 - Physical Cultural Resources: There are no PCRs as protected under the Sindh
Cultural Heritage (Preservation) Act 1994 or Antiquities Act 1975 located in Subproject area.
Chance finds procedure are attached to this ESMP.

OP/BP 4.12 - Involuntary Resettlement: The subproject is located on land owned by Government
of Sindh (GoS). According to the detailed social survey conducted by ESMP Consultant, there are
no structures or livelihoods found in the subproject area. No PAPs as per OP 4.12 were found in
subproject area. Therefore, no involuntary resettlement will occur for the proposed subproject.

Environmental and Social Management

This ESMP report presents the subproject site-specific baseline data collected for air, water, land,
biological and socio-economic components of environment, identification, assessment and
evaluation of project impacts and preparation of environmental management and monitoring plan
for mitigation of adverse impacts that may arise due to the proposed project activities. The
Subproject ESMP Report is being submitted to Sindh Renewable Energy Company (SREC),
Energy Department, Government of Sindh in fulfillment of the conditions of deliverables as stated
in the TORs.

Institutional Mechanism: The Project Management Unit (PMU) will be responsible for the
implementation of ESMP for the subproject. It is established within the Sindh Energy Department
(SED), GoS. The PMU will support the Project Steering Committee (PSC), comprising of Additional
Chief Secretary (ACS), the Secretary of Energy Department, Secretary of Planning and
Development Department (P&DD), and the Director, Alternative Energy Department, which will
provide high-level oversight and guidance to the PMU on Project design and implementation
issues. The PMU will be adequately staffed with competent professionals and will include an
Environmental Specialist and a Social Development Specialist. PMU will engage a consultant
(supervision consultant) to supervise the implementation of the ESMP of the subproject.. The
contractor(s) will prepare site specific Contractor Environmental and Social Management Plans (C-
ESMPs) and will execute the activities as per ESMP and respective C-ESMPs. The contractor will
be required to employ dedicated environmental and social development staff as part of their field
staff.
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Baseline Data Collection: After a review of the subproject information, detailed environmental and
social surveys were conducted by the ESMP Consultant and team to collect primary information
for the subproject area. The environmental survey focused on collection of specific baseline
information of the subproject area including meteorology, air quality and noise assessment, floral
species present in the area and topography of the area. The social survey focused on specific
aspects of the subproject area including health and education, infrastructure and utilities, gender,
sewerage and solid waste management and the survey of land use.

The ambient air and noise quality presented in the baseline of this ESMP shows that the air quality
and noise levels meet the required Sindh Environmental Quality Standards (SEQS) limits. Only
exception is PM1o, which was reportedly higher in previously conducted monitoring (2018). Likely
cause of high PMyo value is localized dust emissions due to wind blowing over the area as no
continuous source of air emissions exists within 2km radius from the subproject site.

There is no surface water available in the close vicinity of the subproject area. Nearest surface
water body is a dhand (stream) which gets its water from Indus River. It is located at about 4km
east of the subproject site. The water is used by the local villagers for daily use as well as for
drinking, however, the quality test indicates the presence of coliform bacteria in the water sample.
Geotechnical Investigation Report indicates that groundwater does not occur 6m below the surface
at the subproject site. No dug or tube well could be found within subproject site. However,
handpumps are found in villages, located over 2km from subproject site.

Water will be required during the construction and operation phases of the subproject. During
construction, water will be required for dust suppression, minor foundation works for panels &
associated structures and for workers. During operations, water will be required for cleaning of
panels and for onsite staff. Water requirement for solar panels cleaning varies with area and project
features. The estimated annual water requirement for the project is 1,829,082 gallons?.

For construction phase, water will be sourced from available water resources in area through water
bowsers. One such potential source is a dhand, located approx.4km from project site, which gets
its water from River Indus. During operations phase, water from cleaning may be collected and
reused after settling in a pit to reduce the water requirement. It is also expected that the water
requirement for cleaning would be lower during the Monsoon period which is usually from June till
September. Options such as rainwater harvesting and dry-panel cleaning techniques may also be
explored.

Condition of the physical environment described above suggests that it would be difficult for natural
vegetation to survive under harsh climatic conditions. Only few plants of Leptadenia spartium
(khip), Ziziphus nummularia (junglee ber), salt plant Suaeda 4ruticose (lani), Desmostachya
bipinnata (Dubh grass) and Rhazya stricta (Senhwar) was seen in small depressions and natural
drainage during the surveys.

Administratively, subproject area lies in UC-Khanote in Manjhand Taluka. District Jamshoro is
divided into five Talukas, namely Kotri, Jamshoro, Sehwan Sharif, Thano Bulla Khan and

2Source: SSEP
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Manjhand. Subproject site is uninhabited. Nearest inhabited villages from the subproject site are
Khasai Goth (2km), Sobu Goth (2km), Amb Goth (2.4km), Shahmir Khan Dayo (2.5km) and town
of Khanote (3km). According to the 2017 census results population of District Jamshoro is 993,908
with 523,069 males, 470,702 and 137 transgenders. The population change between 1998 and
2017 is 2.85%. Villages and town within District Jamshoro were surveyed which reflect the distinct
socio-economic conditions of the area. Khasai village had approx. 50 households and population
of approx. 250. People can speak Sindhi and Balochi and belong to Khosa tribe. Sobu Goth,
adjacent to Khasai, has similar number of households and population. Spoken languages are
Sindhi and Balochi. Amb Goth, which lies across the N55, has similar population and spoken
languages. Tribal cast is Khoso. Khanote town had 300 households with an estimated population
of 15000-18000. The majority people residing in these villages speak Sindhi and Balochi and
belong to the Khosa, Dai dana and Wandiyar ethnic tribes. The residents predominantly live in a
joint family system. The estimated number of households in Shahmir Dayo Village is 100. The
major ethnic groups are Khosa and Wandiyar while Sindhi and Balochi are the commonly spoken
languages in the village.

The residents surveyed fall under the extreme poverty line category. The residents may be
classified as a vulnerable group. Those households where income is dependent on livestock and
agriculture earn between 10,000 -12,000 a month while those which are involved in coal mines as
laborers are slightly better off as they earn between 10,000 i 20,000. The Lakhra coal mine is
about 7 kilometers away from the subproject site.

According to the survey findings, the average household size is between 5 to 8 and the majority of
the families live in a joint family system. Most of the household women in the villages are either
involved in agriculture or looking after the livestock. There is one private and one government
school in Khanote. Both schools are providing education only till the primary level. There are no
schools in Khasai, Sobu, Amb and Shahmir Dayo village. There is only one government Basic
Health Unit facility in Khanote. The common diseases in the villages are fever, hepatitis and
diarrhea. Electricity to both villages is supplied through Khanote Grid Station by Hyderabad
Electricity Supply Company (HESCO). Supply of electricity is not without interruption and voltage
fluctuation. There is no availability of piped water in the villages. Common water sources are
groundwater, abstracted through handpump or tube wells.. The villagers of Shamir Khan Dayo
fetch water from Dhand (stream) which is 1km away from Khanote. The Dhand gets water from
River Indus. There is no proper solid and liquid waste management system in the area.

Impact Assessment and Mitigation Measures: Most of the subprojec
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
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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 at N55 Indus
Highway can be avoided; ¢) machinery operation and high noise activities should be carefully
planned and scheduled; d) 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 CC as per detailed construction
plan; g) high noise activities should cease 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 to minimize risks, such as appropriate outerwear, safety
shoes and gloves, safety helmets, harness etc.; |) 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 from discharged through Septic Tank connected
with soakage pit.

The Grievance Redress Mechanism (GRM) proposed for subproject implementation will cater to
all subproject affected persons and beneficiaries (residents of the Manjhand taluka in particular
and District Jamshoro). 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 to ensure mitigation of community concerns, risk
management, protection against women harassment at workplace and maximization of
environmental and social benefits. 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
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 consultations: Stakeholder consultations were conducted by the ESMP Consultant.
This exercise provided opportunities for mutual 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
people of nearby villages. Consultations were also conducted with secondary stakeholders
including relevant Local Government departments, utility companies and non-governmental
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organizations active in the area. Villagers in Shahmir Khan Dayo and Khanote either expressed
no opinion or were positive about the proposed Solar project. They were hopeful that the proposed
project may generate employment opportunities for them. Respondents told that Khanote and
Shahmir Khan Dayo are supplied electricity from Khanote Grid Station by HESCO. They said that
quality of supplied electricity is poor and is frequently interrupted. Consultations were also
conducted with Chief Conservator Forest (CCF) Sindh, District Forest Officer (DFO), Range Forest
Officer (RFO) Jamshoro, Range Forest Officer (RFO) Khanote, Sindh EPA, WWF-Pakistan and
IUCN Pakistan. Respondents affirmed that project site does not lie in any reserve forest, protected
area, national park, wildlife sanctuary or game reserve. Respondent 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.

Disclosure of ESMP: The subproject ESMP hard copies will be sent to all institutional stakeholders
and it will be uploaded on the websites of PMU, SREC/Energy Department and World Bank. A
copy of the ESMP will also be available with the contractor on site. Before start of physical works
on the subproject, the sub-project ESMP executive summary will be translated in local languages
and communicated to all primary stakeholders and will be uploaded on the PMU website.

Screening of Impacts: The ESMF presents a rapid assessment checklist for screening of sub-
project which has been used here to screen the impacts of 50MW Solar PV Power Plant Subproject
and filled as per the environmental and social survey conducted for the subproject area. The
screening checklist suggested that environmental and social impacts of subproject are minor and
temporary and can be mitigated and managed with indigenous and prevailing construction
measures.

Environmental and Social Management and Monitoring Plans presents mitigation measures of
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 Sindh Environmental Quality Standards (SEQS).

The draft ESMP has been cleared by The World Bank conditionally on dated 08 June 2024, and
this ESMP will be updated as soon as the alignment of Transmission line is finalized and before
mobilization of contractors to assess and incorporate E & S impacts and mitigation measures of
Transmission |ine which is an associated facility

ESMP implementation cost: The total cost of the ESMP implementation has been estimated to be
about Pak Rupees PKR 14,306,000.
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Chapter 1 INTRODUCTION

The Government of Sindh (GoS) intends to undertake the Sindh Solar Energy Project (SSEP) in
various locations of the Sindh Province and seeks World Bank (WB) funding for this purpose. The
SSEP aims to increase deployment of renewable energy (RE) in Sindh Province spanning three
market segments: utility-scale, rooftop and off-grid solar.

Although focused on 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

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. For developing nations in particular, there is fundamental need 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. Biomass is the largest energy source. The government has decided to stop building
new coal-fired power plants because of environmental issues.

A site near Manjhand in Jamshoro District was the first sub-project identified under Component 1,
with the intention of constructing a 50 MW utility-scale solar power plant through a competitive
bidding process carried out under the Project. A Pre-Feasibility Study and Environmental & Social
Management Plan (ESMP) have been prepared for this site but now require minor updates as part
of the preparations for competitive bidding due to the length of time that has passed since they
were completed. The Manjhand site would involve power offtake to the national grid through a
connection to the Hyderabad Electric Supply Company (HESCO) transmission system.

111 Paki stanés Electricity Generation Capacit

In 2021, installed capacity of electricity has reached 37,261 MW, posting a growth of 3.6 percent
in Pakistan.® The total electricity generation capacity during July-April 2022 has increased by 11.5
percent and it reached 41,557 MW from 37261 MW during the same period last fiscal year.

3 Pakistan Economic Survey 2620

Pagel




Updated Environmental and Social Management Plan

Installed Capacity (MW)

37,261 41,557

Source: Ministry of Energy, (Power Division)

Thermal has largest share in electricity generation in the country, although its percentage
contribution has declined from 62.5 percent during Jul-April FY2021 to 60.9 percent during Jul-
April FY2022. Similarly, the percentage contribution of Hydel in electricity generation has also
reduced from 27.8 percent in Jul-April FY2021 to 23.7 percent during Jul-April FY2022. The
percentage share of Nuclear has increased from 7.2 percent during Jul-April FY2021 to 12.35
percent during Jul-April FY2022. The contribution of renewable in the electricity generation has
increased from 2.4 percent during Jul-April FY2021 to 3.02 percent in the first ten months of
FY2022.4

The country is currently producing 22,000 MW of power against a requirement of 26,000 MW.
While this comes out to a 4,000 MW shortfall.

Renewable energy generation in Pakistan falls far short of realizing its potential, despite the
countrybés considerable resources. Given the
reserves, and increasing dependency on fossil imports, renewable energy generation can help in
(i) di splacing fuel i mport s, (ii) reducing
climate change mitigation targets through reductions in projected Greenhouse Gases (GHG)
emi ssi ons. T h e eWdble Hnetgy ResoulcedMappRgimitiative shows considerable
solar and wind power resources across Pakistan.

1.2. 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 Id more strategically than in the past, taking account
of land availability, grid capacity, and grid integration issuesd a fact that argues in favor of a
stronger government role in identifying and predeveloping sites for the private sector development
of solar power plants.

1.3. Project Overview

The Sindh Solar Energy Project (SSEP) aims to accelerate the deployment of renewable energy
in Sindh Province. It specifically targets three deployment strategies; i) utility scale solar project
which generates substantial amount of energy annually through ground-mounted PV panels and
can be connected to national grid infrastructure ii) rooftop solar project which involves installing PV

4 Pakistan Economic Survey 2022
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panels on rooftops of public buildings to make these public facilities self-sufficient in terms of
electricity consumption iii) Off-grid solar power to provide basic electricity needs to the selected
villages in Sindh Province. The sub-component 1 includes utility scale solar project, initially of
50MW gross capacity.

1.3.1. Subproject Overview

50MW Solar PV Power Plant Subproject is located approx. 2.5km northwest of Khanote village in
Manjhand Taluka, District Jamshoro, Sindh. The coordinates of subproject site aé& 25°d%'58.10N
68°6'29.76"E. Subproject site comprises of 250 acres of land. The plant consists of a rammed
fixed mounted system with an installed module capacity of 50,000 kWp (or 50 MW) using
technology of Thin Film (Cadmium Telluride, CdTe) solar panels. The DC power will be converted
to AC through series of inverters which will be connected to medium-voltage transformers for
stepping up the voltage to 11 to 20kV. A substation will also be built for power evacuation at 132kV,
which is the grid voltage.

1.4. Environmental and Social Management Plan (ESMP)

Environmental and Social Management Plan (ESMP) is an instrument that details (a) the measures
to be taken during the implementation and operation of a project to eliminate or offset adverse
environmental impacts or to reduce them to acceptable levels; and (b) the actions needed to
implement these measures.

1.4.1. Need and Purpose of the Study

The Bank requires environmental assessment (EA) of projects proposed for Bank financing to help
ensure that they are environmentally sound and sustainable, and thus to improve decision making.

The Environmental and Social Management Framework (ESMF) of Sindh Solar Energy Project
(SSEP) Components has been prepared which sets out the principles, rules, guidelines and
procedures to assess the environmental and social impacts of all the proposed sub-projects based
on World Bank operational policies to sati
legislations. Based on the principals and guidelines provided in the ESMF, this ESMP of 50 MW
Solar PV Power Plant Subproject has been developed.

Sindh Environmental Protection Act 2014 being as 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) 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 has been prepared based on the
principles of this Act.

ESMP is also compliant with local legislations especially local labor legislations as stated in section
3.1.5, which includes protection against harassment of women in the workplace, child labor,
bonded | abor, workmends compensation, and mi

Page3
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1.4.2. Objectives of the Study

The objective of development of an Environmental and Social Management Plan (ESMP) for
50MW 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.

1.4.3. Study Methodology

Methodology for the ESMP comprises a series of integrated tasks that were carried out by the
Consultant. This was based on a combination of fieldwork (e.g., surveys, consultations etc.) and
desk reviews as deemed necessary to meet the needs of the ESMP.

Subproject Description: Subproject documents have been reviewed to reflect the proposed
activities in 50MW Solar PV Power Plant Subproject. This information is collected and analyzed
as part of ESMP process. A detailed review of information is presented in the Project description
section.

Legislative Review: A legislative review has been conducted for the project. This included a review
of all the related national and provincial legislation, guidelines and WB OPs which are relevant to
the subproject and applicable in conducting ESMP study.

Environmental and Social Surveys: After the review of the subproject information, detailed
environmental and social surveys were conducted by the ESMP Consultant and team to collect
primary information for the subproject area. The environmental survey was focused on collection
of specific baseline information of the subproject area including meteorology, air quality and noise
assessment, floral species present in the area and topography of the area. The social survey was
focused on the specific aspects of subproject area including health and education facilities,
infrastructure and utilities, gender and the survey of land use. The socioeconomic data was
collected from households in the nearby community area as well as business people, schools,

mosques. The sur vey f or identification of potenti al

Specialist and land surveyors as well as overlapping the plans of subproject activities and existing
imagery of subproject area.

Stakeholder Consultation and Participation: Stakeholder consultations were carried out during
preparation of ESMP. A series of interviews were undertaken with primary stakeholders which
included the residents and businesses in the project area. Meetings were held with institutional
stakeholders and key environmental and social issues were discussed.

Identification and Assessment of Environmental and Social Impacts and Mitigation Measures:
Environmental and Social aspects and their associated impacts were considered for proposed
activities under the subproject. Specific mitigation measures were proposed to minimize the

Paged
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significant environmental and social impacts. Environmental Management and Monitoring Plan
(EMMP) and Social Management and Monitoring Plan (SMMP) were developed for the
implementation of the mitigation measures identified during the study.

ESMP_Implementation Budget: Budgetary requirements have been proposed against the

monitoring, training and reporting activities proposed for the subproject.

1.4.4. Layout of ESMP
1
1

Chapter 1 provides the introduction and background of the project and sub-project.

Chapter 2 provides a detailed description of the sub-project and the implementation
requirements to execute the sub-project.

The relevant local legislative requirements and WB operational policies applicable for
development & implementation of ESMP and institutional mechanisms are described in
Chapter 3.

The environmental baseline conditions of sub-project area are presented in Chapter 4.
The social-economic profile of sub-project area is presented in Chapter 5.

The assessment of environmental as well as socioeconomic impacts, their mitigation
measures are presented in Chapters 6.

The stakeholder consultations and information disclosure have been covered in Chapter 7.

Chapter 8 provides the Environmental Management and Monitoring Plan including the
parameters to be measured, methods to be used, sampling locations, frequency of
measurements, detection limits (where appropriate).

Chapter 9 provides the Social Management and Monitoring Plan including measures to | be
taken to reduce and mitigate any adverse impacts on local people and communities.

Chapter 10 covers the ESMP budgetary requirements.

Pages
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Chapter 2 SUB-PROJECT DESCRIPTION

2.1. Subproject Location

The project is located near Khanote Village, Manjhand Taluka, District Jamshoro, Sindh Province.
Project site covers 250 acre (1.011 km?) of land. Coordinates of the project site are shown below;

Table 2.1: Coordinates of the Project Site
@ 25°6'42.100N 68°6'47.07"E
Location of the proposed project site is depicted below;

68°15'0"E 68°18'0"E

25°45'0"N

Kilometers

Propared by:
Syeda Urooj Fatima

x [JProposed Project | Environmental & Social Management Plan (ESMP)|

’ Q@’ oA | = ﬁailv;ay Track 50 MW solar PV power plant of Manjhand site Flaneod
5 / —Roads

Approved by:

Location Map Sohaib Tariq

Figure 2.1: Location Map of 50MW Solar PV Power Plant

Access Road

An access road will be developed by the SSEP. Government land will be transferred for the
development of the access road. No private land acquisition is involved.

In line with the ruling of the Supreme Court on a similar case®, the revenue department has been
mandated to provide access to any remote areas following the transfer of land to an execution
agency for the project. In this regard, for the access road to the Manjhand site, SSEP will write a
letter to the District Commissioner of the area requesting that access be provided to the site, and

5 Reference Document: No. S.M.C. 16 of 2011, Supreme Court of Pakistan, datkch232014
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the matter will be sent to the local Mukhtiarkar and Tapedar who will conduct site visits and
demarcate the right of way for the road.

Revenue Duties Mukhtiarkar

1 Atthe taluka level, revenue administration is headed by the Deputy District Officer (Revenue),
assisted by Mukhtiarkar (Revenue) and Mukhtiarkar Estate.

1 Mukhtiarkar is responsible for conducting site visits and demarcating the right of way for the
road.

9 Mukhtiarkar is responsible for examining and inspecting the property in dispute. (if any)

91 All orders to be passed by Mukhtiarkar upon decisions in favour of plaintiff and defendant

Revenue Duties Tapedar

Following the demarcation, the Tappedar will prepare a map of the area, highlighting whether there
is any private land that is present in the area along with the right of way of the road allotted to the
project.

At the same time, Project PIU will conduct an E&S Screening of the area demarcated for the
Access Road, and determine its environmental and social risks and impacts, including any
involuntary resettlement impacts. This will then be escalated to the Mujhtairkar and subsequently
the district commissioner for their approval. Once the right of way for the road is approved, SSEP
will be provided the map after it has been stamped and signed off by the district commissioner,
and SSEP will then be tasked with developing the road as they would like.

If private land acquisition is required, the process outlined in Project Resettlement Policy
Framework (RPF) will be followed and a Resettlement Action Plan will be prepared. Required
compensation for all entitlements will be paid prior to any land taking or assets removal/acquisition,
before the start of civil works.

Project description

The plant consists of a rammed fixed mounted system with an installed module capacity of 50,000
kWp (or 50 MW) using technology of Thin Film (CdTe) and 59 SMA Sunny Central inverters SMA
SC 800 CP with an AC capacity rating of 47,200 kW AC.

Project Technical details

The Project will utilize 59 of SMA 800-CP Series Inverters, each having an operational power
capacity of 880 kW or 0.880 MW at test conditions, in a combination of 2 for each unit in accordance
to the system architecture. The inverters are further connected to 30 SMA Low to Medium range
voltage transformers at approximately 360V AC, one for each 1.6 MW unit respectively giving an
output between 11 to 20 kV range, leading finally to the switch gear or transformer from medium
to high voltage (MHV) range for connection to the Grid Station at 132 kV. For clarity, each unit of
1.6 MW will consist of about 13,000 panels, 2 inverters and 1 low to medium voltage (LMV)
transformer. The modules are to be connected to the inverters in a sub-array concept. Keeping in
view its advantages and elegance, the string concept has been considered for arrangement of the
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PV Modules. Each string is composed of 10 panels connected in series, with 65 such strings
connected in parallel to a bus, whereas 10 such buses are connected to each SMA inverter. Hence
bringing the total number of PV modules in each 1.6MW model to 13000 units, with a total of
approximately 30 such models for the complete 50 MW setup. The inverters are planted in close
vicinity of the PV array. A medium voltage transformer is used to step-up the voltage from 360V to
11 kV. The transformer selected for used is the TSC 1000SC model, manufactured by SMA Solar
Technology.

PV Thin Film i Cadmium Telluride (CdTe) Cells have been selected as the preferred technology
as the prices of various cell types have been converging and the use of slightly cheaper materials
with similar efficiencies do not perform as well as CdTe under high temperature conditions
encountered by interior Sindh.

The system design layout is summarized in the figure below;

GRID

S0MVA 132kV/11kV
High Voltage Transformer

1.6MVA 11kV/0.36kV+0.36kV 1.6MVA 11kV/0.36kV+0.36kV
Transformer 01 e Transformer 29

0.8 MW 0.8 MW
Inverter 01 Inverter 02

Figure 2.2: System design layout of 50MW Solar PV Subproject

Substation

A 132kV substation will also be constructed where the 20 kV input voltage from Low to Medium
voltage (LMV) transformers will be stepped up to 132 kV high voltage through Medium to High
voltage (MHV) transformers for evacuation through high voltage grid. The output lines carry
medium voltage electricity to substation which steps up the voltage from 11 kV to 132 kV and feeds
the electricity to the gridline. The substation will have an input range from 10 kV to 33 kV.

Grid Connection
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Project will be connected to Khanote Grid Station through 132 kV high voltage Grid by National
Transmission and Dispatch Company (NTDC). The Khanote Grid Station is located 3km southeast
from project site & 25°04'55.57"N& 68°07'27.87"E. The electric grid selected for connection with
the PV power plant is the Khanote Grid Station due to a number of factors such as; its proximity to
the site, available required capacity (and is going up-gradation) for receiving and distributing
maximum load from the PV Power station. The grid station falls under the Hyderabad Electric
Supply Corporation (HESCO) authority.

68°15'0"E 68°18'0"E
¥ 0

25°45'0"N

a
Syeda Urooj Fatima

X [JProposed Project Environmental & Social Management Plan (ESMP),

‘\’ﬂ Eneroy pacoecr |+ Railway Track 50 MW solar PV power plant of Manjhand site P

——Roads Location Map St

Figure 2.3: Location of Khanote Grid from Project Site

Energy Generation

The annual energy generation is estimated to be 108.317 GWh/yr at an average of 296.8 MWh/day
based on computer generated simulations of the layout on the software PV SYST version 6.6.3,
with a performance ratio of 81.34% (2167 kWh/kWp/Year).

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 conditions.

Electrical system design

The Project has an Installed capacity of 50 MW, with 408160 solar modules installed. The module
to be used for powedAl22Ae rwatiichn iiss at H& 3APS sol ar p.
by Solar World, using CdTe thin-film silicon.
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Electrical designing of the plant has been done in view of recommendations and best practices of
running Solar Power PV plants in the world. To prevent the design and installation issues discussed
in research reports, system engineers have ensured that all components such as over current
devices, fuses, and disconnect switches are dc rated. Metallic enclosures, junction boxes,
disconnect switches, and equipment used in the entire solar power system, which could be
accidentally energized are required to be grounded. NEC Articles 690, 250, and 720 describe
specific grounding requirements. Equipment grounding conductors similar to regular wires are
required to provide 25 percent extra ground current-carrying capacity and are sized by multiplying
the calculated ground current value by 125 percent. The conductors must also be oversized for
voltage drops as defined in NEC Article 250.122(B).

The modules are to be connected to the inverters in a sub-array concept. A string consists of 10
panels. 65 of these strings constitute a single connection. 10 such connections are connected to
a single inverter. Therefore, the total number of strings connected to an inverter is 650. The total
number of inverters utilized is 59 units. The inverters are planted in close vicinity of the PV array.

A medium voltage transformer is used to step-up the voltage from 360V to 11 kV. 2 inverters could
be connected to a single transformer. A total of 30 such transformers would be planted in close
vicinity to the inverters. The transformers used in this layout are supplied by the manufacturers of
the inverters thus allowing for optimum performance. The output lines carry medium voltage
electricity to specially constructed switchgear which steps up the voltage from 11 kV to 132 kV and
feeds the electricity to the gridline.

Project site conditions

The Project Site is mostly arid with scant vegetation under dry climatic conditions, with savanna
being the major vegetation. The site is vacant and barren, with undulations and predominantly
stony and rocky terrain, , scarce plant cover, rich solar radiation, and availability of large area
suitable for project expansion, accessibility and proximity to the 132 kVA voltage transmission
network, thus rendering itself an appropriate location for large Solar PV power station.

Shading onsite
External Shading

Effects of external shading were simulated using PVSYST. The land acquired by the Joint Venture
consists undulations and predominantly stony and rocky terrain , with hard clay surface and scarce
sand dunes at the peripheral of the site. Construction of the solar farm will be focused on the flat
areas.

Scant vegetation (shrubs and bushes) is found in these areas causing no troubles regarding
shading. The panels would be mounted on racks, facing due south, at an angle of 25 degrees
above horizontal to maximize the system for annual energy production.

The mounting racks would be aligned in rows along an east-west axis across the entire area
defined for the project. Depending on the height of the panels off the ground, it is estimated that
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approximately 4 feet of spacing between rows would be required to prevent shading from one row
of modules onto the other. Due to the location of the site in the vicinity of arid region of Jamshoro
primarily comprising of open flat area with sparing hills, the project site is not vulnerable to pro-
longed or intensive shading affects due to topographical rises or high rising tree line. Table 3.3 is
a graphical representation of the shading factors at the project site using PVSYST.

Internal Shading

The land acquired consists primarily of undulations and predominantly stony and rocky terrain. .
Construction of the solar farm will be focused on the barren areas. Scant vegetation (shrubs and
bushes) is found in these areas causing no troubles regarding shading. The panels would be
mounted on racks, facing due south, at an angle of 25 degrees above horizontal to maximize the
system for annual energy production. The mounting racks would be aligned in rows along an east-
west axis across the entire area defined for the project. Depending on the height of the panels off
the ground, it is estimated that approximately five to six feet of spacing between rows would be
required to prevent shading from one row of modules onto the other.

The following figure shows the shading considerations that were considered while designing the
plant layout. The angle of incidence of 22° (for a tilted plane at 25°) is shown at its extreme
conditions during the winter solstice, and care is taken that subsequent solar panels do not cast
shadow on the previous ones. The calculations yielded the following results:

Parameters:
Length = 1.20 m Tilt = 25° Height = 0.5 m Base = 1.09 m
Results:

Minimum Clearance = 1.2 m

Figure 2.4: Internal Shading Diagram between subsequent panels

Spacing between rows of installations will however be kept at about 6 m (20 ft.) to allow for cleaning
carts to pass through.
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Tracking System and Mounting

There are three options that can be utilized when setting the tracking system of a photo-voltaic
powered power plant namely single axis, dual axis and fixed system.

Design optimization shows that for such a large number of panels, a tracking system would require
a large initial investment as well as yearly maintenance for a relatively lower amount of increase
in yield. Therefore, no tracking system will be installed.

The modules would be clamped to a long-term resistant mounting structure (details of which are
provided in subsequent sections). The mountings will be made with considerations of stress
analysis in weight and wind conditions.

High grades of mounting structures are made of Aluminum which is light, easy to install and long
lasting in harsh weather and environmental. Options available in the market offer the advantage of
easy installation on areas with different attitude levels without further needed landscaping work.
These ground mounting systems hold and align the solar modules and can be adapted to the
individual ground conditions. The legs of the frame are fixed to the foundations. Horizontal and
vertical rails hold and secure the modules in place. The frame also makes it possible to attach
cable conduits, string monitors and inverters.

The mounting system allows a range of ground pitch compensation and tilt angle adjustment using
telescopic legs (ground pitch compensation of +/-10° in X/Z plane and +/-6° in Y/Z plane and 20°
to 40 ° tilt angle adjustment).

Figure 2.5: Adjustable mountings for solar panels

Tilt and Azimuth as per Sensitivity Analysis

The most optimum direction of the Photovoltaic Modules is facing South 0°degree Azimuth and
with an optimum tilt between 25° and 30 degrees.
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Modules Wiring, Subsystems Layout, Quality and Quantity of Inverters/ Transformers and
their Layout

The design layout is as follows:

Figure shows the circuit diagram of the plant. The layout consists of 29 groups of 13008 panels, 2
inverters and 1 medium voltage transformer (power output @ 1.6MW) connected to a High Voltage
Transformer.

Blocking diodes have been added to the main bus / connection at the end of each string to eliminate
the possibility of backflow of current in case of damage / shading of some strings.

Plant Monitoring

The Monitoring is essential for the operation of the Large-Scale System and to allocate occurring
problems within a short time. With the Monitoring solution from SMA for Large Scale Plants, it is
possible to supervise the overall plant and alerting in case of a malfunction (string failure, Inverter
failure, Grid failure) and to analyse the performance (using sensors or satellite data). Furthermore,
for Multi-MW plants it is possible to have a utility interaction (reactive/ active power regulation), as
well to integrate the Monitoring in an industrial control system (SCADA).

The following figure shows a preliminary design of the plant monitoring system. A finalized design
for the plant will be provided at the EPC stage of the project.

'{:::vmv“'w inblock for ¢ u'ﬂl?”|r<y|

100-240 VAC
50/60 Hz
ﬂ " 7, WekBox R3tss Power Reducer Box WakBoxETH

-
Redundance \

woar Supply l
|

Ethernet-Switch 1

Figure 2.6: Monitoring Equipment Layout
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Grounding and Lightning Protection

The Equipment being used including the Solar Panel Structures and the Inverters shall be
composed of grounding and lightning Protection. Some components such as the SMA Inverters
and Transformers have built in Lightning protection instruments.

3D Design Plan with Mounting Structures

L-shaped beams are readily available in the market thereby removing costs of extra manufacturing.
The beams are also advantageous in their capability of handling high stresses with the least
amount of material.

Figure 2.7: Compiled Mounting for 20 PV Modules

Three beams are used to construct a single truss. The lengths of the beams are:
0 Length 10.50 m

0 Base 2.24 m

0 Height 2.16 m

The structure will house 20 panels in 2 strings of 10 each.
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Figure 2.8: Side view of Mounting for 20 PV Modules

Figure 2.9: Top view of proposed mounting structure for 20 PV Modules

This layout has been designed keeping in view the best industry practices and precautions.
However, this structure is subject to change with further project development.
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GRID

S0MVA 132kV/11kV
High Voltage Transformer

1.6MVA 11kV/0.36kV+0.36kV 1.6MVA 11kV/0.36kV+0.36kV
Transformer 01 e Transformer 29

0.8 MW 0.8 Mmw
Inverter 01 Inverter 02

0.8 MW
Inverter 29

l String

Transformer Low
to Medium range

Wire tp
Inverter Switch Gear
from
transformer

&

Solal ModulesStrings

Figure 2.10: A view of the wiring with focus on the inverter and the transformer
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1. PV Array: The model consisted of 13008 modules (FS411A-2 123 CdTe) with a
power output of 1.6 MWp

2. Inverters: Four SC 800 CP Inverters (SMA Solar Technology) are modeled. Rated
output power is 3.52 MWp (6504 Modules / Inverter)

3. Medium Voltage Transformer: Two 1600-SC (SMA Solar Technology)
Transformers are modeled. (13008 Modules / Transformer)

4. Power Plant Controller: Monitoring equipment and utilities will be kept in the
same vicinity as the High Voltage Transformer

5. High Voltage Transformer: Customized transformer to feed high voltage in the
grid

Blue Lines: DC Voltage at 640V (10 Connections represented)
Red Lines: AC Voltage at 11 kV
Green Lines: AC Voltage at 360V

Figure 2.11: 3D Front View of the 3.52 MW Block of the Plant Layout showing the Major
Components
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Key:

1. PV Array: The model consisted of 13008 modules (FS411A-2 123 CdTe) with a
power output of 1.6 MWp

2. Inverters: Four SC 800 CP Inverters (SMA Solar Technology) are modeled. Rated
output power is 3.52 MWp (6504 Modules / Inverter)

3. Medium Voltage Transformer: Two 1600-SC (SMA Solar Technology)
Transformers are modeled. (13008 Modules / Transformer)

4. Power Plant Controller: Monitoring equipment and utilities will be kept in the
same vicinity as the High Voltage Transformer

5. High Voltage Transformer: Customized transformer to feed high voltage in the
grid

Blue Lines: DC Voltage at 640V (10 Connections represented)
Red Lines: AC Voltage at 11 kV
Green Lines: AC Voltage at 360V

Figure 2.12: 3D Rear View of the 1.6 MW Block of the Plant Layout showing the Major

Components
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Figure 2.13: 3D View of two 1.6 MW Blocks of the Plant Layout showing the Major Components
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{

43 Yoy High Voltage

Transformer

Figure 2.15: 3D View of two 1.6 MW Blocks of the Plant Layout showing the Major Components

1. PV Array: The model consisted of 408160 modules (FS411A-2 123 CdTe) with a
power output of 50 MWp

2. Inverters: Four SC 800 CP Inverters (SMA Solar Technology) are modeled. Rated
output power is 3.52 MWp (6504 Modules / Inverter)

3. Medium Voltage Transformer: Two 1600-SC (SMA Solar Technology)
Transformers are modeled. (13008 Modules / Transformer)

4. Power Plant Controller: Monitoring equipment and utilities will be kept in the
same vicinity as the High Voltage Transformer

5. High Voltage Transformer: Customized transformer to feed high voltage in the
grid

Blue Lines: DC Voltage at 640V (10 Connections represented)
Red Lines: AC Voltage at 11 kV
Green Lines: AC Voltage at 360V

Figure 2.16: 3D View of two 1.6 MW Blocks of the Plant Layout with illustrated flow of energy

Figure below provides the Pl ant Layout summary wi
preliminary design layout and is subject to change with respect to time and further information and
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development of the project. It can be seen from the figure that the layout makes use of the Flat
clay surface lands stretching outwards to the Grid Station.
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Figure 2.17: Birds Eye View of PV array

Care has been taken while selection of Project Site and Layout to avoid areas causing shading
effects due to any exterior obstacles such as overhead transmission cables or lines or trees.

Proposed Project timeline
The estimated timeline for the project for construction and commissioning is 2023°.
Financials

The Levelized Cost of Electricity/tariff is around 3.76 cents/kWh’.

6 Source: SREC/Energy Department, GoS
7 Ibid.
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Project Technical and Financial Summary

Table 2.2: Technical and Financial Summary of the Project

1 Location

1.1 Elevation m 100

1.2 Latitude (North) -

1.3 Longitude (East) -

2 Solar Resource

2.1 Annual Average Horizontal Radiation | kWh/m2/day 5.3

3 Major Equipment

3.1 PV Modules

3.1.1 | Quantity Ea 408160

3.1.2 | Technology - Thin Film (Cadmium

Telluride (CdTe)

3.1.3 | Number of Cells Ea/panel 216

3.1.4 | Impp A 1.60

3.1.5 | Vmpp \Y 70.2

3.1.6 | Rated Power Wp 123

3.2 Inverters

3.2.1 | Quantity Ea 59

3.2.2 | Pmax Wp 800

3.2.3 | Input Voltage V 530-850

3.2.4 | Input Imax A 1421

3.2.5 | Output Voltage V 360

3.2.6 | Output Imax A 1421

3.3 Medium Voltage Transformers

3.3.1 | Quantity Ea 30

3.3.2 | Pmax Wp 1760

3.3.3 | Input Voltage V 363

3.3.4 | Input Imax A 2 x 1400

3.3.5 | Output Voltage kv 11

3.3.6 | Output Imax A 46.2

3.4 High Voltage Transformer

3.4.1 | Quantity Ea 1

3.4.2 | Capacity kVA 60000

3.4.3 | Input Voltage kv 11

3.4.4 | Output Voltage kv 132

3.4.5 | Frequency Hz 50

3.4.6 | Phase Ea 3

4 Civil Engineering

4.1 PV Module Mountings Geo-tech study suggests shallow foundation
structures

5 Construction
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Design of Civil Works

Prior to any construction activity, the site will be cleared of all debris and surface vegetation if any
and wherever required. The leveling and grading can be carried out by normal earth moving
machine. It is recommended that immediately after excavation for construction of foundation or
other substructures, the excavation bottoms and slopes are cleared of all debris, proof rolled and
covered by a 5 cm thick blinding concrete layer. The onsite material is generally classified as
SANDY SILTY CLAY (CL-ML) group of Unified Soil Classification System. Select fill material
should consist only of inorganic material and shall have 5-20% passing the No. 200 sieve. Fill
material should pass 100% the 50 mm sieve. Besides, that portion of material passing sieve No.
40 should not have liquid limit more than 35 and plasticity index of not more than 12. Atterberg
limits are not required for select fill material with less than 15% passing sieve No. 200. Select fill
material shall have a carbonate content of less than 25% by weight.

The main construction activities of the Project are the foundations of the 132kV substation and the
mountings for the PV modules. Detailed topographic analyses of the project site were conducted
after which a structural design of the mountings was developed. The units have been designed to
ensure easy site installations. The inverters and medium voltage transformers provided by SMA
are housed in compact and weatherproof enclosures ready for immediate outdoor set-up in close
vicinity to the PV arrays.

In order to be safe, the load carrying strata must be competent to sustain the imposed loading
without undergoing shear failure, and at the same time settlements of the foundations must not
exceed the tolerable limits. Therefore, the load carrying characteristics of the strata must be
evaluated keeping in view these two considerations. As per the information provided by the
consultant, a foundation for solar panel is to be constructed at the site. Based on the type of
structure, envisaged loading, type of subsurface strata and engineering analysis carried out,
shallow foundation could be adopted for the intended structure. For the intended structure,
adopting isolated/strip footings with an allowable bearing pressure of 150 kN/m2 (1.50tsf) is
recommended. Depth of foundations have been taken as 1.0m (3.28ft) below the existing
investigated level which was already excavated up to 5ft from existing ground level.

Construction Management
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Table 2.2: Technical and Financial Summary of the Project

5.1 Construction Period | Month ‘ 9

6 Production Analysis

6.1 Annual Benchmark Energy Yield | GWhlyr ‘ 108.317

7 Budgetary Estimates

7.1 EPC Cost uss 35,000,000

7.2 Total Project Cost Uss$ 40,701,984

7.3 O&M Cost for Year 01-10 PKR/kWh 0.21

7.4 O&M Cost for Year 10-20 PKR/kWh 0.21

7.5 O&M Cost for Year 20-25 PKR/kWh 0.21

8 Levelized Cost cent/kWh 3.76
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Installation and construction of Solar PV Power Stations require many specific considerations:

9 Orientation and setting of the modules to take full advantage of sun as generators of energy
1 Selection, delivery and handling of fragile, state-of-the-art components
1 Expertise and qualifications of system installers such as roofers, electricians and glaziers.

Prior to and during construction activities, all contractors will be required to follow three main
principles:

1 Conduct systematic site inspections and prepare site plans with clients

1 Project managers should be skilled at specifying, receiving and safely installing valuable
materials

91 Ensure that all personnel engaged in construction and installation are well qualified and trained

Civil works team is required to follow certain site-specific guidelines. To avoid possible attack of
deleterious salts on cement, we recommend the use of Type-lI cement in underground structures
including foundations. To minimize corrosion potential the concrete mix should be designed using
a water cement ratio not greater than 0.45. Admixtures may be required to provide workability.
Concrete shall be dandified using vibrators and a cover of 75mm should be provided over all
reinforcing steel embedded in foundations concrete. A layer of bitumen coating should be applied
to the exterior of all the foundation and other concrete coming in contact with soil.

Operations and Maintenance Management

After the completion of its construction, the Project shall be jointly managed with the 132 kV
Substation. After the electrical equipment and machinery have entered their stable operation
mode; the solar farm and substation shall be manafed with "no on-call staff and few on-guad staff'.

OEMs for Solar panels are responsible for providing the generic maintenance plans for solar
panels which include cleaning. The maintenance manuals would be prepared for the utility plant.
The joint management between the Project Company and EPC Contractor will be required to
further determine the suitable cleaning requirements for the panel. This would be done by sharing
complete site information (dust, dirt, pollen and/or pollution in the site environment; the frequency
of rain or snow) with the OEMs for Solar panel, and ask them for site specific cleaning plans and
details for the solar panels.

Geotechnical Investigation

Geotechnical Investigations at the project site were carried out by the design consultants to gather
detailed information on the subsurface conditions encountered at the investigated locations, and
recommendations for the foundations. Based on the information provided by the boreholes, in
general two types of rock countered as given below;

1 Off white to Pale Yellow, Medium Strong to Strong, Highly Jointed, Moderately to Highly
Weathered, LIMESTONE.

1 Light Brown, Weak to Medium Strong, Highly Jointed, Moderately to Highly Weathered,
CLAYSTONE.
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Groundwater table was not incurred to the depth of 6m.
Foundation Recommendations
General

The subsurface strata indicate that the load carrying strata mainly consists of Rock type deposits.
The bearing capacity calculation is based on Meyer
strata mainly consist of rock, settlement analysis was not performed / needed.

The project site is located in2bhe A&FfFA Bwi Ipdeirngh X
Pakistan. This zone indicates some degree of damage during the seismic loading. Keeping in view

the seismotectonic set up of the project site and the degree of importance of the structure of the

proposed project, it is recommended that the structures should be designed to withstand maximum

horizontal peak ground acceleration (GPA) of 0.08 - 0.16g. This GPA has 10% probability of

exceedance in 50 years.

Recommended Values for Bearing Capacity

The subsurface strata indicate that the load carrying strata mainly consists of rock type deposits.
The bearing capacity calculation is based on Meyerhof method for shear failure. Allowable bearing
capacities for different type of foundations are given below in the table.

Table 2.3: Bearing Capacity Values

S. No | Type of Footing Minimum Depth from EGL (ft) | Bearing Capacity (tsf)
1 Strip/Square 3.0 2.00

2 Raft 3.0 3.00

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), InMetro (Brazil)

= =4 4 -4 A -4

Suitability of Solar Modules to the Project

The modules selected for the project will have in built features for extreme weather conditions to
be suitable for the project site. The modules will be subject to conditions such as temperatures
between (-40°C to 85°C), wind speeds exceeding 5 m/s, and precipitation on panels in case of rare
occasional occurrence of a sand-storm. Therefore, modules will consist of materials that have 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.
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Inverter Features

9 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).

1 Enclosure: Enclosure made of high-quality steel with protection degree of min IP54 according

to IEC 60529

1 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.

1 Overcapacity: Overload capacity of 10% of nominal power at ambient temperature of 25°C
1 Ventilation: Ventilation without filters and with minimum required maintenance. Fresh air

consumption max. 3000m3/h.

1 Compact dimensions (HxBxT) and weight; 228 x 256 x 95,6 cm,1800 kg
1 Grid management functions: According to the requirements of BDEW medium voltage

guideline for dynamic grid support
i Efficiency:
0 Euro-eta: 98,4%

o0 THD total < 3% of nominal power

o Power Factor: 0.9 |l eading ¢
0 Energy consumption during operation: < 1500 W

o Standby consumption: < 100 W

High Voltage Transformer

SFZ9-60000/11/132 STEP UP TRANSFORMER

MAIN TECHNICAL PARAMETER:

Input Voltage: 11kV (without input voltage regulator)

Output Voltage: 132kV

Voltage adjustment range: +132kVx10% 8 step=8x1.25%
Capacity: 60000 kVA

Phase: 3

Frequency: 50 Hz

Vector Group: Ynd11(Input 11kV: Delta, Outputl32kV: Star)
Insulation Level: IEC Standard (LIS550AC230-LI325AC140/LI75AC35)
Impedance Voltage: Ud=10.5%

Cooling: ONAF (Oil Natural Air Forced)

Noise Level: 70dB

Operating temperature: +503 /-103

Safety equipment: temperature control protects equipment

0,9 lagging
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Tape changer: 132KV automatic loaded voltage regulator

Environment
Temperature -10 0 10 20 30 40 50
§9)

Continuous
Load Output 1.25 1.17 1.09 1.00 0.91 0.81 0.71
Ratio

Subproject Water Requirement and Source

Water will be required during the construction and operation phases of the subproject. During
construction, water will be required for dust suppression, minor foundation works for panels &
associated structures and for workers. During operations, water will be required for cleaning of
panels and for onsite staff. The estimated daily water consumption for 50MW solar PV project will
be 30 gallons per MWh (approx. 113 liters/MWh). Water requirement for solar panels cleaning
varies with area and project features. water used for PV module cleaning will preferably be of
potable quality and adequate for cleaning the modules with the TDS not more than 200 ppm. Water
will be sourced from the available water resources in the area, including the manmade dam located
at 5km from subproject site. One such potential source is a dhand, located approx.4km from project
site, which gets its water from River Indus. Water will be transported to the site through bowsers,
available as 6000 gallons and 1000 gallons bowsers. Options such as rainwater harvesting and
dry-panel cleaning may also be explored, particularly during operations phase, so as not to stress
the water sources.

Water from panels cleaning may be collected and reused after settling in a pit to reduce the water
requirement. It is also expected that the water requirement for cleaning would be lower during the
Monsoon period which is usually from June till September. Monsoon rains may also temporarily
increase the availability of water as well as increase the water table.

To estimate the availability of water during seasonal variations in the dhand which is at approx.
4km from subproject site, which gets its water from River Indus, following simulation is carried out;

The Normalized Difference Water Index (NDWI) method is an index for delineating and monitoring
content changes in surface water. It is computed with the NIR and green bands.

. $7) " OAAL ) ' OAAT ) 2

The NDWI of Dhand is calculated in the pre-monsoon, winter, and post-monsoon seasons through
ArcGIS 10.8 software with a Landsat 8 image. The surface area of Dhand is 0.039432 meter. The
maximum volume of Dhand is 0.003438 square meters.
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SEASONAL VARIATION OF WATER LEVEL IN DHAND

Figure 2.18: Map showing Seasonal variation of Water level in dhand

Simulation shows that water is expected to be available in the dhand for pre-monsoon, monsoon
and post-monsoon periods, with highest availability expected in post-monsoon period.

Dry panel cleaning may also be explored on a pilot basis at Manjhand site. One such technology?®
uses new type of brush, which uses silicone rubber foam flaps mounted onto an aluminum core
and operated with automated system. Results have been promising by minimizing the impact of
dust on solar panel sd power out psutfacewohpareleAnothet i nduc
technology?® cleans the panel in four steps without the use of water. The cleaning process involves
compressed air spray, followed by cleaning through a foam roller and a polywool synthetic duster.

8 Parrot, B. et al. (2018). Automated, robotic-gtganing of solar panels in Thuwal, Saudi Arabia using a

silicone rubber brush. Solar Energy Volume 171, 1 September 2018, Page335 Fetrieved from
https://www.sciencedirect.com/science/article/abs/pii/S0038092X18306558

9 Aly, Shahzada Pamir & Gandhidasan, Palanichamy & Barth, Nicolas & Ahzi, Said. (2015). Novel dry cleaning
machine for photovoltaic and solar panel&.10.1109/IRSEC.2015.7455112. Retrieved from
https://www.researchgate.net/publication/301912022 Novel dry cleaning_machine_for_photovoltaic_and_sola
Ir_panels
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Chapter 3 ENVIRONMENTAL AND  SOCIAL MANAGEMENT
REQUIREMENTS

This section provides detailed review of policies, legislation, and guidelines that have relevance to
the proposed 50MW Solar PV Power Plant Subproject and review of administrative framework as
well as institutional set-up relevant to the environmental and social management of the proposed
subproject.

3.1.National Laws and Regulations

Paki stands statute books contain a nuweotokeoftheof | aws
environmental and social aspects. However, the enactment of comprehensive legislation on the
environment, in the form of an act of parliament, is a relatively new practice. Most of the existing
laws on environmental and social issues have been enforced over an extended period of time, and
are context-specific. After the Eighteenth amendment in the Constitution of Pakistan, many federal
subjects devolved to provincial legislation. The Concurrent List in fourth schedule of the
Constitution containing entries of subjects wherein federal and provincial legislation could legislate
has been abolished. Since project coverage is in province of Sindh; therefore, only those national
laws and regulations are discussed here which have application in the project. There are still
several federal laws which have not been repealed by the provinces and applicable in provinces
with its original titles. The laws relevant to the proposed subproject are briefly reviewed below.

3.1.1 National Environmental Policy, 2005

The National Environment al Policy, 2005 aims to
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 fresh water 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.

The National Environmental Policy, 2005 while recognizing the goals and objectives of the National
Conservation Strategy, National Environmental Action Plan and other existing environment related
national policies, strategies and action plans, provide broad guidelines to the Federal Government,
Provincial Governments, Federally Administrated Territories and Local Governments for
addressing environmental concerns and ensuring effective management of their environmental
resources.

3.1.2 National Conservation Strategy, 1992

The Pakistan National Conservation Strategy (NCS) is the principal policy document for
environmental issues in the country. The NCS was developed and approved by the Government
of Pakistan in 1992. The NCS works on a ten-year planning and implementation cycle. It deals with
fourteen core areas as follows:

A Maintaining soils in cropland;

A Increasing irrigation efficiency;
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>

Protecting watersheds;

>

Supporting forestry and plantations;

p>N

Restoring rangelands and improving livestock;

>

Protecting water bodies and sustaining fisheries;

>

Conserving of biodiversity;

p>N

Increasing energy efficiency;

>

Developing and deploying material and energy renewable;

>

Preventing and abating pollution;

p>

Managing urban wastes;
A Supporting institutions for common resources;
A Integrating population and environmental programs;

A Preserving the cultural heritage

3.1.3 Pakistan Climate Change Act, 2016

The Prime Minister established Pakistan Climate Change Council which coordinates and
supervises the enforcement of the provisions of the Act, 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

formul ated by the authority to meet Pakistands int

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 project involves the solid waste
management activities that may contribute to generation of greenhouse gases.

3.1.4 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.

3.1.5 Land Acquisition Act, 1894 and Land Acquisition (Sindh Amendment) Act 2009

The primary |l aw for acquisition of |l and for

publ i c

(LAA), 18940 (hereinafter referred as the Act). Thi

and it is only thereafter that the province may transfer it to someone else. The Sindh Amendment
2009 of LAA 1894 specifically related to Section 16, Section 23, Section 24 and Section 28-A.
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3.1.6 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.

3.1.7 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.

3.1.8 National Action Plan for COVID-19 Pakistan

Government of Pakistan has launched the National Action Plan for COVID-19 Pakistan to combat
the challenge of prevailing virus, also available at https://www.nih.org.pk/wp-
content/uploads/2020/03/COVID-19-NAP-V2-13-March-2020.pdf. The Government of Pakistan
has launched the real-time data portal for COVID-19 http://covid.gov.pk/. These measures are
mostly relating to the containment and awareness and capacity building. Besides this COVID-19
daily situation report is also available at https://www.nih.org.pk/wp-
content/uploads/2020/04/COVID-19-Daily-Updated-SitRep-03-April-2020.pdf.

Ensure that works undertaken as part of the project, comply with COVID guidelines to curtail its
transmission.
3.1.9 Guidelines for the Preparation and Review of Environmental Reports, 1997

These guidelines describe the format and content of IEE/EIA reports to be submitted to EPA for
obtaining NOC/approval.

The guidelines present:
The environmental assessment report format;
Assessing impacts;

Mitigation and impact management and preparing an environmental management plan;

Review and decision making;

1l

1

1

1 Reporting;
1l

1 Monitoring and auditing; and
1

Project Management.

These guidelines serve to describe the format, practices, and procedures to be employed when
reporting environmental assessments.

Page31



https://www.nih.org.pk/wp-content/uploads/2020/03/COVID-19-NAP-V2-13-March-2020.pdf
https://www.nih.org.pk/wp-content/uploads/2020/03/COVID-19-NAP-V2-13-March-2020.pdf
http://covid.gov.pk/
https://www.nih.org.pk/wp-content/uploads/2020/04/COVID-19-Daily-Updated-SitRep-03-April-2020.pdf
https://www.nih.org.pk/wp-content/uploads/2020/04/COVID-19-Daily-Updated-SitRep-03-April-2020.pdf

Updated Environmental and Social Management Plan

Doc. No.:SSEP/ESMP/Manjhand/0] Rev.:04 | E&S Management Requiremen

SINDH SOLAR ) ) .
ENERGY PROJECT 50 MW Solar PV Installation at Manjhand Site + DEPARTME

3.1.10 Guidelines for Environmental Assessment

Pak-EPA has published a set of environmental guidelines for conducting environmental
assessments and the environmental management of different types of development Projects. The
guidelines that are relevant to the proposed Project are listed below.

1 Guidelines for the Preparation and Review of Environmental Reports, Pakistan Environmental
Protection Agency, 1997;

Guidelines for Public Consultation, Pakistan Environmental Protection Agency, May, 1997; and

Sectoral Guidelines: Pakistan Environmental Assessment Procedures, Pakistan Environmental
Protection Agency, October 1997.

3.2 Provincial Laws and Regulations

3.2.1 Sindh Strategy for Sustainable Development, 2007

The Sindh Strategy for Sustainable Development (SSSD) proposed a ten-year sustainable
development agenda for Sindh. The main focus of SSSD is to promote the sustainable use of
natural resources. It targets to reduce poverty and enhance social development through the
participation of the people of Sindh.

SSSD recommends for the sustainable development and environmentally complying operations of
industries: incentive mechanisms for reducing pollution; awareness raising of industrialists and
stakeholders; promote cleaner production; enforce pollution charges as per SEPA 2014; prepare
baseline of all industrial estates and sites to establish the pollution levels, waste disposal practices,
air emissions, generation of hazardous waste for the preparation of environmental management
plans for complying SEPA 2014; preparation of EIAs for all industrial development and
infrastructure projects.

No requirement as such, however, recommends projects to strive for greater sustainability in each
of their projects.

3.2.2 Sindh Environmental Protection Act, 2014

Legislative assembly of Sindh Province of Pakistan passed the bill on 24" 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.

3.2.3 Sindh Environmental Protection Agency, (Review of EC, IEE and EIA)
Regulations, 2021

The Regulation classifies projects on the basis of expected degree of adverse environmental
impacts and lists them in three separate schedules. Schedule | 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.
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Schedule lll 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.

IEE study has already been conducted for subproject and approval has been obtained from Sindh
EPA.

3.2.4 Sindh Solid Waste Management Board Act, 2014

The SSWMB Act, 2014 enacted to establish a board for collection and disposal of all solid waste,
to arrange effective delivery of sanitation services, to provide pollution free environment and to
deal with other relevant matters. The Board established under the Act headed by the Chief Minister
or his nominee and constitutes of thirteen other ex officio members of other relevant departments.

3.2.5 Sindh Environmental Quality Standards (SEQS), 2016

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

Subproject Contractor(s) is liable to follow the SEQS in letter and spirit.

3.2.6 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.

3.2.7 Sindh Cultural Heritage (Preservation) Act, 19941

Sindh Cultural Heritage (Preservation) Act of 1994 was passed by the Provincial Assembly in
February 1994 and was enacted in April 1994, This act aims to preserve and protect ancient places
and objects of architectural, historical, archaeological, artistic, ethnological anthropological and
national interest in the Province of Sindh.*!

10 Sindh Cultural Heritage (Preservation) Act, 199@azette of Sindh (April, 1994)

11 Certain PCRs of Sindh are also covered by the Antiquities Act of 1975 which ensures the protection of nominated
PCRs across Pakistan. The law prohibits new construction in the proximity (within a distance of 200 feet) of a protected
antiquity and empoweithe Government of Pakistan to prohibit excavation in any area that may contain such articles
of archaeological significance.
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The act enables the Government to declare any premise or object of architectural, historical,
archaeological or national value, after consultation with the Advisory Committee. The act also
states that if it is apprehended that any person intends to destroy, remove, alter, deface or imperil
the protected heritage or to build on or near the site thereof in contravention of the terms of an
agreement for its preservation under section 8 of the act, the Committee may issue an order
prohibiting any such contravention.

No PCRs as protected under the Sindh Cultural Heritage (Preservation) Act 1994 or Antiquities
Act 1975 are located in Subproject area. Therefore, these acts are not applicable to the subproject.

3.2.8 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.

3.2.9 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.

There are no encroachers / squatters living or doing businesses in the subproject area; no any
physical habitable structures are found.

3.2.10 The Sindh Transparency and Right to Information Act, 2016

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 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.

This act is applicable as the proposed Project is the public sector Project and shall be transparent
for public.

3.2.11 Sindh Wildlife Protection, Preservation, Conservation and Management Act,
2020

This Act provides for the preservation, protection, conservation and management of wildlife by the
formation and management of protected areas and prohibition of hunting of wildlife species
declared protected under the Act.
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The Act also provides classifications of the protected areas; national parks, wildlife sanctuaries,
game reserves and private game reserves, community game reserves. Activities such as hunting
and breaking of land for mining are prohibited in national parks, as are removing vegetation or
polluting water flowing through the park. Wildlife sanctuaries are areas that have been set aside
as undisturbed breeding grounds and cultivation and grazing is prohibited in the demarked areas.
Nobody is allowed to reside in a wildlife sanctuary and entrance for the general public is by special
dispensation. However, these restrictions may be relaxed for scientific purpose or betterment of
the respective area on the discretion of the governing authority in exceptional circumstances.
Game reserves are designated as areas where hunting and shooting is not allowed except under
special permits.

The project site does not fall in under any protected area.

33 Labor Laws

3.3.1 Sindh Occupational Safety and Health 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 work places
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.

3.3.2 Employment of Child Act, 1991

Article 11(3) of the Constitution of Pakistan prohibits employment of children below the age of 14
years in any factory, mines or any other hazardous employment. In accordance with this Article,
the Employment of Child Act (ECA) 1991 disallows child labor in the country. The ECA defines a
child to mean a person who has not completed his/her fourteenth years of age. The ECA states
that no child shall be employed or permitted to work in any of the occupation set forth in the ECA
(such as transport sector, railways, construction, and ports) or in any workshop wherein any of the
processes defined in the Act is carried out.

The PMU and Subproject contractor(s) will be bound by the ECA to not allow any child labor or
bonded labor at the Subproject site.

3.3.3 The Bonded Labor System (Abolition) Act, 1992

Article 11(2) of the Constitution of the Islamic Republic of Pakistan prohibits all forms of forced
labor. In accordance with this Article, The Bonded Labor System (Abolition) Act, 1992 provides for
the abolition of bonded labor system in the country. Under section 4(2) of this Act, no person shalll
make any advance under, or in pursuance of, the bonded labor system or compel any person to
render any bonded labor or other form of forced labor. The practice of bonded labor has become
a punishable offence after enactment of this act (with imprisonment for a term which shall not be
less than two years nor more than five years, or with fine which shall not be less than fifty thousand
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rupees, or with both). Vigilance Committees are formed at the district level to keep an eye on the
working of law and help in rehabilitation of freed bonded labor.

The PMU and Subproject contractor(s) will be bound by the Act to compel its labor and the
provisions of this Act will be ensured.

334 Wor kmends Compensation Act, 1923

Wor kmen6és Compensation Act, 1923 provides f
workers or their legal heirs in case of death, permanent total disablement, permanent partial
disablement and temporary disablement during working.

The Subproject contractor(s) is liable to pay compensation in case of any accidents and PMU will
ensure the compensation as per this Act.

3.3.5 Minimum Wages Ordinance, 1961

Section 9 (1) of this ordinance states that no employer shall pay any worker wages at a rate lower
than the rate declared under this Ordinance to be the minimum rate of wages for such worker. 9
(2) Any employer who contravenes the provisions of this section shall be punishable with
imprisonment for a term which may extend to six months or with fine.

The Subproject contractor(s) is liable to pay at least minimum wages to its unskilled labor and PMU
will ensure payment of not less than the minimum wage as specified above.

3.3.6 The Industrial and Commercial Employment (Standing Orders) Ordinance, 1968

The ordinance which applies to construction industry and contractor, does not specify the hours of
working in one shift however, standing orders under this act state that the periods and hours of
work for all classes of workmen in each shift shall be exhibited in Urdu and in the principal language
of workmen employed, in the industrial or commercial establishment on notice boards maintained
at or near the main entrance of the establishment and at the time-keeper's office, if any.

The Factories Act, 1934 (Section-34), Mines Act, 1923 (Section 22-B, C), Shops and
Establishment Ordinance, 1969 (Section 8) and Road Transport Ordinance, 1961 (Section-4) are
used to determine working hours and rest time in different industries which are not applicable for
construction works conducted by Contractor.
worker shall be allowed or required) to work in a factory for more than 48 hours in a week; if the
factory is seasonal, 50 hours a week and if the work is of continuous nature, he may work for 56
hours in a week. As for the daily hours, these may not be more than 9 hours a day (in case of
seasonal; 10 hours). Any adult worker is required to work overtime, if asked, and the rate of
overtime payment is double the usual pay (Section 47). Overtime is not payable to the contract
workers, employed on piece rate basis.

3.3.7 The Protection against Harassment of Women at the Workplace Act 2010

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.
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The Inquiry Committee shall hold an inquiry 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.

The Grievance Redressal Mechanism as described in this ESMP is based on this Act and
Grievance Redress Committee formed for this Subproject will cater protection against women
harassment at workplace based on the provisions of this Act.

A Code of Conduct at the Workplace will be developed by CC to provide protection and safety to
women against harassment and will be followed during the whole construction period.

3.3.8 ILO Conventions - Ratifications for Pakistan

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

1 C029 - Forced Labor Convention, 1930 (No. 29)

I C111 - Discrimination (Employment and Occupation) Convention, 1958 (No. 111)
1 C138 - Minimum Age Convention, 1973 (No. 138)

1 CO001 - Hours of Work (Industry) Convention, 1919 (No. 1)

C029 - Forced Labor Convention, 1930 (No. 29)

Article 1 of the convention states each member undertakes to suppress the use of forced or
compulsory labor in all its forms within the shortest possible period. Article 2 of the convention
states that the term forced or compulsory labor shall mean all work or service which is exacted
from any person under the menace of any penalty and for which the said person has not offered
himself voluntarily.

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

For the purpose of this Convention, discrimination includes any distinction, exclusion or preference
made on the basis of race, color, sex, religion, political opinion, national extraction or social origin,
which has the effect of nullifying or impairing equality of opportunity or treatment in employment or
occupation.

C138 - Minimum Age Convention, 1973 (No. 138)

Article 1 of the convention states that Each Member which ratifies this Convention shall specify, in
a declaration appended to its ratification, a minimum age for admission to employment or work
within its territory and on means of transport registered in its territory; subject to Articles 4 to 8 of
this Convention, no one under that age shall be admitted to employment or work in any occupation.
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C001 - Hours of Work (Industry) Convention, 1919 (No. 1)

The term industrial undertaking under this convention includes (c) construction, reconstruction,
maintenance, repair, alteration, or demolition of any building, railway, tramway, harbor, dock, pier,
canal, inland waterway, road, tunnel, bridge, viaduct, sewer, drain, well, telegraphic or telephonic
installation, electrical undertaking, gas work, waterworks or other work of construction, as well as
the preparation for or laying the foundations of any such work or structure;

Article 2 of the Convention states that the working hours of persons employed in any public or
private industrial undertaking or in any branch thereof, other than an undertaking in which only
members of the same family are employed, shall not exceed eight in the day and forty-eight in the
week. The limit of hours of work prescribed in Article 2 may be exceeded in case of accident, actual
or threatened, or in case of urgent work to be done to machinery or plant, or in case of "force
majeure”, but only so far as may be necessary to avoid serious interference with the ordinary
working of the undertaking.

3.3.9 Gender Equality as part of Constitution of Pakistan 1973,

The Constitution of Pakistan contains a range of provisions regarding gender equality, in particular,
provides the principle of equal rights and equal treatment to all citizens/ persons, without any
distinction including on the basis of sex:

9 Article 3 calls upon the State to eliminate all forms of exploitation.

1 Article 4 provides for the right of individual to enjoy the protection of law and to be treated in
accordance with the |l aw. This applies to t
time being within Paki st analsoeslearly btates that certamn rights
cannot be suspended.

9 Article 25 ensures equality before the law and equal protection of the law and states that there
shall be no discrimination on the basis of sex alone.

1 Articles 25(3) and 26(2) allow the state to make special provisions for the protection of women
and children.

1 Article 26 & 27 provide for equal access to public places and equality of employment in the
public and private sector.

1 Articles 11 & 37 (g) prohibit trafficking in human beings as well as prostitution.
9 Article 32 makes special provisions for the representation of women in local Government.

1 Article 34 directs the state to take appropriate measures to enable women to participate in all
spheres of life and social activities.

9 Article 35 asks the state to protect the marriage, the family, the mother and the child.

1 Article 37 (e) directs the state to make provisions for securing just and humane conditions of
work ensuring that children and women are not employed in vocations unsuited to their age or
sex, and for ensuring maternity benefits for women in employment

1 Articles 51 & 106 provide for the reservation of seats for women in the legislatures.

The articles of laws Constitution of Pakistan are relevant as it would deal with employment of male
and female labor having different religion, political affiliation, sect, color, caste, creed, ethnic
background for the construction of proposed Project.
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3.3.10 Labor Laws as part of Constitution of Pakistan 1973,

The Constitution of Pakistan contains a range of provisions with regards to labor rights, in
particular:

1 Article 11 of the Constitution prohibits all forms of slavery, forced labor and child labor;

9 Article 17 provides a fundamental right to exercise the freedom of association and the right to
form unions;

1 Article 18 proscribes the right of its citizens to enter upon any lawful profession or occupation
and to conduct any lawful trade or business;

9 Article 25 lays down the right to equality before the law and prohibition of discrimination on the
grounds of sex alone; and

1 Article 37(e) makes provision for securing just and human conditions of work, ensuring that
children and women are not employed in vocations unsuited to their age or sex, and for
maternity benefits for women in employment.

Labor law is controlled at both provincial and national levels with compulsory employment
agreements containing the terms set out by the labor laws. The labor laws are a comprehensive
set of laws in Pakistan dealing with the following aspects:

Contract of Employment;

Termination of Contract;

Working Time and Rest Time;

Working hours;

Paid Leave;

Maternity Leave and Maternity Protection;
Other Leave Entitlements;

Equality

Pay Issues;

Workers' Representation in the Enterprise;

Trade Union and Employers Association Regulation; and

1

1

1

)l

1

1

1

9 Minimum Age and Protection of Young Workers;
)l

)l

1

1

9 Other Laws.
3.

3.11 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 1 LO requirement viz: ANo discri min
political affiliation, sect, color, caste, creed, ethnic background in considering and disposing of

i ssues relating to the enforcement of this Acto.
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 for the project.
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3.3.12 The 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.

3.3.13 Sindh Prohibition of Child Employment Act, 2017

Article 11(3) of the Constitution of Pakistan prohibits employment of children below the age of 14
years in any factory, mines, or any other hazardous employment. In accordance with this Article,
the Prohibition of Child Employment Act (PCEA) 2017 disallow child labor in Sindh. The PCEA
defines a child as a person who has not completed his/her fourteenth years of age, and an
adolescent means a person who has completed fourteenth year of age but has not completed
eighteenth years of his age. No child shall be employed or permitted to work in any establishment
including construction, but an adolescent can be employed or permitted to work under strict
guidelines provided in the PCEA and rules. An adolescent shall not be employed in any hazardous
work included in the schedule to the PCEA.

Not allow any child labor in during the project.

3.4 The World Bank Operational Policies

The application of World Bank Operational Policies is described below in Table 3.1.

Table 3.1: World Bank Safeguard Policies Triggered
Environmental Policy . Not
i Assessment Reference ARl Applicable Remarks
1. | Environmental OP/BP This Subproject is classified
Assessment 4.01 as fANCategory
the WB Environment
Category since the impacts
\% R
of the proposed activities
would be localized in nature
and moderate in
significance.
2. | Natural Habitat | OP/BP This OP is not triggered as
4.04 Y the subproject will notimpact
natural habitat.
3. | Pest OP 4.09 This policy is not triggered
Management since the subproject
Y activities do not involve the
use pesticide / pest
management.
4. | Indigenous OP/BP There are no known
\% -
People 4.10 indigenous people as
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Table 3.1: World Bank Safeguard Policies Triggered

S#

Environmental
Assessment

Policy
Reference

Applicable

Not

Applicable

Remarks

defined by OP 4.10 in
subproject area.

Physical
Cultural
Resources

OP/BP
411

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.

Involuntary
Resettlement

OP/BP
412

The subproject is located on
the land owned by
Government of Sindh (GoS).
According to the detailed
social survey conducted by
ESMP Consultant, there are
no structures or livelihoods
found in the subproject area.
No PAPs as per OP 4.12
were found in subproject
area. Therefore, no
involuntary resettlement will
occur for the proposed
subproject. The policy has
been triggered in the ISDS of
the Project but it is not
applicable to this subproject.

Forestry

OP 4.36

This OP is not triggered
since the subproject is not
located in the forest areas.

Safety of Dams

OP 4.37

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

Projects on
International
Waterways

OP/BP
7.50

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.

Projects in
Disputed Areas

(OP 7.60)

This OP is not triggered as
project is not located in any
disputed area
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3.4.1 Environmental Assessment (OP 4.01)

The World Bank requires environmental assessment (EA) of projects proposed for Bank financing

to help ensure that they are environmentally sound and sustainable, and thus to improve decision

making. The OP defines the EA process and various types of the EA instruments. The proposed

project may consist of activities which can potentially have negative environmental and social

impacts; hence the Policy is triggered and this ESMP has been developed. Since the activities

under the project would consist of installation of PV panels, construction of substation, installation

of electrical accessories, and construction of access road the level of environmental impacts is
likely to below t o moder ate. This project is classified
Environment Category since no irreversible, long-term and significant adverse impacts are

foreseen to take place as a result of its implementation.

The subproject intends to finance a variety of types of activities under subproject (e.g., installation
of solar PV panels, installation of inverters and low-to-medium voltage transformers, construction
of substation) that can have adverse but small nature environmental impacts during construction
phase. This ESMP has been prepared as the subproject activities have localized but adverse
environmental and social impacts (identified and screened through ESMF checklist).

3.4.2 Natural Habitat (OP 4.04)

The conservation of natural habitats, like other measures that protect and enhance the
environment, is essential for long-term sustainable development. The Bank therefore supports the
protection, maintenance, and rehabilitation of natural habitats and their functions.

This OP is not triggered as the subproject activities will not have any impact on natural habitats.

3.4.3 Pest Management (OP 4.09)

Through this OP, the WB supports a strategy that promotes the use of biological or environmental
control methods and reduces reliance on synthetic chemical pesticides. This policy is triggered for
A4N component as the component comprising activities engaging with pesticides and pest
management.

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

3.4.4 Indigenous People (OP 4.10)

For purposes of this policy, the term Alndigenous
distinct, vulnerable, social and cultural group possessing characteristics in varying degrees.

There are no indigenous people in the subproject area. Hence OP 4.10 is not triggered.

3.4.5 Physical Cultural Resources (OP 4.11)

The Worl d Bankés general policy regarding cultural
to seek to avoid their elimination. The specific aspects of the Policy are given below.
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1 The Bank will assist in the protection and enhancement of cultural properties encountered in
Bank-financed projects, rather than leaving that protection to chance. In some cases, the
project is best relocated in order that sites and structures can be preserved, studied, and
restored intact in situ. In other cases, structures can be relocated, preserved, studied, and
restored on alternate sites. Often, scientific study, selective salvage, and museum preservation
before destruction is all that is necessary. Most such projects should include the training and
strengthening of institutions entrusted with saf
activities should be directly included in the scope of the project, rather than being postponed
for some possible future action, and the costs are to be internalized in computing overall project
costs.

9 This policy pertains to any project in which the Bank is involved, irrespective of whether the
Bank is itself financing the part of the project that may affect cultural property.

There are no PCRs as protected under the Sindh Cultural Heritage (Preservation) Act 1994 or
Antiquities Act 1975 located in Subproject area.

3.4.6 Involuntary Resettlement (OP 4.12)

The WBO&s exper i eninveluntann setdeméne gndert dewelopment projects, if
unmitigated, often gives rise to severe social and economic risks. This policy includes safeguards
to address and mitigate these risks. The overall objectives of the Policy are:

91 Involuntary resettlement should be avoided where feasible, or minimized, exploring all viable
alternative project designs.

1 Where it is not feasible to avoid resettlement, resettlement activities should be conceived and
executed as sustainable development programs, providing sufficient investment resources to
enable the persons displaced by the project to share in project benefits.

9 Displaced persons should be assisted in their efforts to improve their livelihoods and standards
of living or at least to restore them.

The subproject is located on the land of Government of Sindh (GoS). According to the detailed
social survey conducted by ESMP Consultant, there are no structures or livelihoods found in the
subproject area. No PAPs as per OP 4.12 were found in subproject area. Therefore, no involuntary
resettlement will occur for the proposed subproject.

3.4.7 Forestry (OP 4.36)

The objective of this Policy is to assist the WBO6:
reduce poverty in a sustainable manner, integrate forests effectively into sustainable economic
development, and protect the vital local and global environmental services and values of forests.

This policy is not triggered because the activities of the subproject are not relevant to any reserved
forest protected under Forest Department, Government of Sindh. Therefore, this OP is not
triggered.
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3.4.8 Safety of Dams (OP 4.37)

The Policy seeks to ensure that appropriate measures are taken and sufficient resources provided
for the safety of dams the WB finances.

This OP is not relevant since the proposed project does not involve construction of dams.

3.4.9 Projects on International Waterways (OP 7.50)

This OP defines the procedure to be followed for projects the WB finances that are located on any
water body that forms a boundary between, or flows through two or more states.

This OP is not triggered as the subproject interventions (involving rehabilitation and improvement
of sewerage and storm water drainage systems in the subproject area) do not pollute the tributaries
of Indus River System which as per Indus Water Treaty is designated as International Waterway
between India and Pakistan.

3.4.10 Projects in Disputed Areas (OP 7.60)

The WB only finances projects in disputed areas when either there is no objection from the other
claimant to the disputed area, or when the special circumstances of the case support financing in
spite of the objection.

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

3.4.11 Bank Access to Information Policy?*?

The World Bank recognizes that transparency and accountability are of fundamental importance

to the development process and to achieving its mission to alleviate poverty. Transparency is

essential to building and maintaining public dialogue and increasing public awareness about the

Bankods devel opment rol e and mi ssi on. It i s al so
accountability, and development effectiveness. Openness promotes engagement with
stakeholders, which, in turn, improves the design and implementation of projects and policies, and

strengthens development outcomes. It facilitates public oversight of Bank-supported operations

during their preparation and implementation, which not only assists in exposing potential
transparency issues, but also enhances the possibility that problems will be identified and

addressed early on.

In accordance with this Policy, the present ESMP will be disclosed to public and also available on

the World Bankés I nfo Shop and the website of SREC
summary Urdu translation will be available at the official website of the PMU. The subproject

assessment and mitigation checklist will be maintained on file at the PMU throughout the life of the

project.

12 https://www.worldbank.org/en/accessinformation
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The World Bank undertakes environmental screening of each proposed project to define the extent
and type of required environmental assessment. Projects are classified by four categories based
on their type, location, sensitivities, and scale:

9 Category A: A proposed project is classified as Category A if it is likely to have significant
adverse environmental impacts that are sensitive, diverse, or unprecedented. These impacts
may affect an area broader than the sites or facilities subject to physical works. For a
Category A project, the borrower is responsible for preparing a report, normally an EIA (or a
suitably comprehensive regional or sectoral EA).

9 Category B: A proposed project is classified as Category B if its potential adverse
environmental impacts on human populations or environmentally important areasd including
wetlands, forests, grasslands, and other natural habitatsd are less adverse than those of
Category A projects. These impacts are site-specific; few if any of them are irreversible; and
in most cases mitigatory measures can be prescribed more readily than for Category A
projects. The scope of EA for a Category B project may vary from project to project, but it is
narrower than that of Category A EA.

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

9 Category FI: A proposed project is classified as Category Fl if it involves investment of Bank

funds through a financial intermediary, in subprojects that may result in adverse
environmental impacts.

The project has been categorized as a Category B project as its potential impacts are mostly
localized, temporary in nature, mitigable and reversible. Sub-project specific ESMPs will be
prepared to fulfil WB requirements for financing category B projects.

3.4.12 World Bank Guidelines

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

1 World Bank Group General Environment, Health, and Safety (EHS) Guidelines;
1 World Bank Group/IFC Guidelines for utility-scale solar projects

1 Social Analysis Sourcebook.

The EHS Guidelines are technical reference documents with general and industry-specific
examples of Good International Industry Practice (GIIP). When one or more members of the World
Bank Group are involved in a project, these EHS Guidelines are applied as required by their
respective policies and standards. General EHS Guidelines will be applicable all the project
activities.
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3.5 Comparison of International and Local Environmental Quality Standards

The WB-E&S Policies requires application of pollution prevention and control technologies and
practices consistent with international good practice, as reflected in internationally recognized
standards. The E&S principle states that when host country regulations differ from these standards,
the EA will achieve whichever is more stringent.

In order to select the most stringent standards applicable, a mix of local (SEQS) and international
(IFC) regulations have been selected. The IFC EHS Guidelines, General EHS Guidelines:
Environmental, Noise Management has noise level guidelines for daytime and night time, which
are applicable. Considering the overall lower baseline noise levels in the Project Area, it shall be
ensured that the any increase in noise levels is minimized as far as possible. Also, Project related
noise levels in the Project Area are not allowed to increase the existing levels by 3dB or more.
Furthermore, it shall be ensured that all necessary noise mitigation measures are implemented to
minimize the noise levels in the Project Area.

The Table 3.2 presents IFC workplace noise standards that are applicable to the construction
workers. It should also be noted that IFC EHS guidelines advise that where existing ambient noise
levels already exceed thresholds, the Project should not result in an increase of more than 3 dB
over existing ambient noise at the nearest receptor location off-site.

Table 3.2 - IFC Work Environment Noise Limits

Sr. No. Type of Work, workplace IFC General EHS Guidelines
1 Heavy Industry (no demand for oral communication) | 8° Equivalent level Leq,8h
2 Light industry (decreasing demand for oral | 50-65 Equivalent level Leq,8h
communication)

A comparison of applicable local and international guidelines for ambient air quality has been
provided in Table 3.3 below. In the case of most pollutants, the SEQS standards for ambient air
quality are more stringent in comparison to WHO/IFC standards. The most stringent parameters
for each respective pollutant are highlighted in green. However, the comparison will be made with
both IFC/WHO and SEQS standards.

Table 3.3 - Comparison of International and Local Ambient Air Quality Standards*

WHOIIFC SEQS
Sr. No. Pollutants
Avg. Time | Standard Avg. Time Standard
L so 24 hr 20 ug/m? Annual Mean 80 ug/m?
? 10 min 500 ug/m? 24 hrs 120 ug/m?3
2 CcoO - - 8 hrs 5 mg/m?
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Table 3.3 - Comparison of International and Local Ambient Air Quality Standards*

WHO/IFC
Sr. No. Pollutants
Avg. Time | Standard Standard
lyr 40 ug/m?3
3 NO2 y J
1hr 200 ug/m?
4 O3
5 TSP
Annual Mean 120 ug/m?3
6 PMjio
24 hrs 150 ug/m?3
Annual Mean 15 ug/m?
7 PMzs
24 hrs 35 ug/m?

* In instances where the airshed is significantly degraded and the pollutant levels are already
exceeding the ambient pollutant concentrations provided in the table above, it shall be ensured that
the Project activities cause as small an increase in pollution levels as feasible, and amounts to a
fraction of the applicable short term and annual average air quality guidelines or standards as

established in the Project specific environmental assessment.

Similar to the standards for air quality, the comparison of noise standards provided in Table 3.4
clearly shows that SEQS standards for noise are more stringent in comparison to the IFC
standards. The only exception is the daytime noise level standard for Industrial areas where the
IFC standard is more stringent i.e., 70 dB(A) in comparison to SEQS i.e. 75 dB(A). However, the
comparison will be made with both IFC/WHO and SEQS standards.

Table 3.4 - Comparison of International and Local Noise Standards

Limit in dB(A) Leq
s SEQS WHO/IFC
r.
Category of Area/Zone Dav Time
No. Day Time Night Time 0720 _| Night Time
: |
06:007 22:00 22:00-06:00 22:00-07:00
! 22:00

1 Residential area (A) 55 45
2 Commercial area (B) 70 70
3 Industrial area (C) 70
4 Silence zone (D) 45
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Table 3.4 - Comparison of International and Local Noise Standards

Limit in dB(A) Leq
s SEQS WHO/IFC
r.
Category of Area/Zone Day Time
No. Day Time Night Time 07-00 _| Night Time
: |
06:007 22:00 22:00-06:00 29:00 22:00-07:00

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

baseline noise levels.

A comparison of water quality standards provided in Table 3.5 and Table 3.6 clearly shows the
SEQS standards for surface and drinking water quality as compared to WHO standards.

Table 3.5 - Comparison of National and International Drinking Water Standards

Sr. No. | Parameter Units SEQS WHO Standards
1 Temperature . (During oc NS NS
Sample Collection)
2 Color Pt-Co O15TCU <15TCU
3 pH pH unit 6.5-8.5 6.5-8.5
4 Turbidity NTU <5 <5
5 Total, Hardness mg/L <500.00 NS
Total Dissolved Solid <1000.00 <1000.00
6 mg/L
(TDS)
Total Suspended Solid
7 mg/L NS NS
(TSS) ¢
8 Ammonia mg/L NS NS
9 Fluoride F mg/L <1.50 1.50
10 Sulfate (S04?) mg/L NS NS
11 Chloride (CI) mg/L <250.00 250
12 Nitrate (NOs) mg/L <50.00 50.00
Non-
I Non-Objectionabl /
13 Odor - Objectionable  / on-bjectionable
Acceptable
Acceptable
Non-
Non-Objectionabl /
14 Taste - Objectionable  / on-bjectionable
Acceptable
Acceptable
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Table 3.5 - Comparison of National and International Drinking Water Standards

Sr. No. | Parameter Units SEQS WHO Standards
15 Sodium mg/L NS NS
16 lodine ppm NS NS
17 Arsenic (As) mg/L <0.05 ;
18 Iron (Fe %) mg/L NS NS
19 Zinc (Zn %) mg/L 5.0 _
20 Conductivity uS/cm NS NS
21 Bicarbonate mg/L NS NS
22 | nie o
23 Magnesium mg/L NS NS
24 Calcium as Ca mg/L NS NS
25 Phosphate mg/L NS NS
26 Potassium mg/L NS NS
27 Boron mg/L _ 0.3
28 SAR lodine (1) mg/L NS NS
29 Aluminum mg/L 0.2
30 Antimony mg/L
31 Cadmium mg/L
32 Mercury mg/L 0.001
33 Nickel mg/L 0.02
34 Selenium mg/L 0.01 0.01
35 Barium mg/L 0.7 0.7
36 Total Chromium mg/L _ 0.05
37 Copper mg/L 2 2
38 Lead mg/L <0.05
39 Cyanide (CN) mg/L 0.07
Manganese mg/L 0.5
40 Total Coliforms cfu/100ml | 0/100 ml 0/100 ml
41 '(:Ee CC""(')") Coll—forms |t ymi 0/100 ml 0/100 ml

NS = Not Specified
* The standards highlighted in green for each respective pollutant are the most stringent based on a
comparison between local and international regulations and thus shall be applicable for the proposed

Project. However, the comparison will be made with both WHO and SEQS standards.
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Sr. WHO Cl V| FA
' Parameter Units SEQS _ ass O Standards
No. (Agriculture)
1 Temperature | °C - -- -
2 | pH pH unit 6-9
3 COD mg/L 150
4 (BODs) mg/L 80
5 Solids, Total
dissolved mg/L 3500
(TDS)
6 Solids, Total - -
suspended mg/L 200
(TSS)
7 Chloride mg/L - - 0-1065
8 Fluoride (F) | mg/L 10 - -
9 Oil & grease | mg/L 10 - -
10 | Phenaols, - -
Total mall 0.10
(Phenolic g
Compounds)
11 | Cyanide - -
mg/L 01.00
(CN-) ’
12 | Anionic - -
Detergents mg/L 20.00
as MBAS
13 | Sulfate (SO« - 0-960
) mg/L
)
14 | Sulfide (S) mg/L 01.00 -- -
15 | Ammonia - -
NHs mg/L 40.00
16 | Cadmium >0.0039 mg/L -
mg/L
(Cd)
17 | Chromium -
(Cn as
>0.
Hexavalent & mglL 0.016 mg/L
Trivalent
18 | Copper (Cu) | mg/L >0.018 mg/L -
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Table 3.6 - Comparison of National and International Surface Water Standards

Z:)'. Parameter Units SEQS zxz:cultucr:gss V | FAO Standards
19 | Lead mg/L 0.50 >0.082 mg/L -
20 | Nickel mg/L 1.00 >1.4 mg/L --
21 | Zinc mg/L 5.00 >0.12 mg/L --
22 | lron mg/L 8.00 -- -
23 | Manganese | mg/L 1.50 -- -
24 | Selenium mg/L 0.50 - -
25 | Silver mg/L 1.00 -- -
26 | Arsenic mg/L 1.00 >0.36 mg/L --
27 | Barium mg/L 1.50 -- -
28 | Magnesium | mg/L - - 0-61
29 | Nitrate mg/L -- - 0-10
30 | Sodium mg/L - - 0-920
31 | Boron mg/L 6.00 - 0-2
32 | Mercury mg/L 0.01 >0.0024 mg/L --
33 | Chlorine mg/L 01.00 -- -
34 Inizls Toxie | gL 02.00 B -
35 | Turbidity NTU NS -- -
* g, o s
37 | Pesticides pg/L NS - -
38 | Nutrients as - 0-2
Potassium mglL a
39 | Nutrients as | mg/L B -- -
Nitrogen
40 | Nutrients as | mg/L B -- -
Phosphorous
41 | Total MPN/100ml | -- -
Coliform
42 | Fecal MPN/100ml N - -
Coliform
NS = Not Specified

Page51




Updated Environmental and Social Management Plan

SINDH SOLAR

Doc. No.:SSEP/ESMP/Manjhand/0] Rev.:04 | E&S Management Requiremen|

Table 3.6 - Comparison of National and International Surface Water Standards

Sr. WHO Class V | FAO Standards
Parameter Units SEQS

No. (Agriculture)

* The standards highlighted in green for each respective pollutant are the most stringent based
on a comparison between local and international regulations and thus shall be applicable for the
proposed Project. However, the comparison will be made with both WHO and SEQS standards.

As per the above comparisons, the SEQS are more stringent than international standards for most
of the environmental parameters. Nevertheless, in the assessment that will be conducted, the
individual more stringent standard for each parameter shall be utlized as the standard for
environmental compliance, where each of these have been highlighted in green in the above
tables.
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Chapter 4 ENVIRONMENTAL BASELINE OF SUBPROJECT AREA

4.1 Introduction

This section of the report presents specific existing environmental conditions of the sub-project
area. Available secondary data from published literature and previous studies conducted by
Consultant in the sub-project area and 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
ground water. The terrestrial environment is described by its geology, geomorphology, wild life
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.

4.1.1 The Aim of Baseline Study

This section provides a comprehensive profile of the surrounding environment of District Jamshoro
of Sindh province where project activities are to be taken.

This categorization would aid in understanding the prevalent macro and micro environment of this
project and would enable assessment of possible environmental impacts that may arise as a result
of the activities associated with the project. It would also assist 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.

4.1.2 Methodology

The extensive environmental monitoring was carried out by team environmentalist and laboratory
analyst through field visits along with environmental monitoring instruments for surface water
analysis, ambient air quality test and noise level monitoring.

Some information for baseline was collected from different sources primary data and, maps
prepared by the satellite images. And remaining data was used from secondary sources such as
including electronic, print media, published literature; and studies previously conducted in district
and archives of the experts.

4.2  Physical Environment

4.2.1 Geographical location

Subproject is located in Manjhand Taluka, District Jamshoro in Hyderabad Division. Tehsil
headquarter Manjhand is located 15km from the project site. Town of Khanote is located approx.
3km southeast of the subproject site.
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Figure 4.1: Location Map of 50 MW Solar PV Power Plant
4.2.2 Topography of Proposed Project Site
District Jamshoro |ies in 67A1602006 to 68A27037¢

north latitudes. The lands of this district are mostly arid with some vegetation. Due to the hilly
nature of the land, cultivation is scarce in this district. Irrigated croplands are alongside the
Indus Rivers.

13 pakistan Emergency Situation Analysi# Profile of District Jamshoro; iIMMAP, USAID (Aug 2014)
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Figure 4.2: Elevation Map of Subproject Site

Jamshoro district can be divided into 3 distinct parts:

1. Kohistan or hilly area
2. Barrage Zone
3. Lowlands or riverine area

Kohistan: The area comprises of Thano Bula Khan Taluka, Sehwan Taluka, and parts of Kotri
Taluka. The Kohistan area consists of a range of limestone hills known as the Kirthar Range,
which spreads out and approaches the Lakki hills. These hills rise near Sehwan and run along
the western boundary of the district. The highest ridge of the range forms the boundary
between Sindh and Balochistan. Thano Bula Khan is situated at the lower end of this range.
The Barrage Zone: This is the area between River Indus and the hilly areas or the Kohistan.
Itis situated in the East of the district and is a fertile area irrigated by the canals off-taking from
Kotri Barrage.

Lowlands or riverine areas: Between the hills described above and the Indus, the area is a
broad shallow, the middle line (from North to South) of which is considerably below the level
of Indus on one side. On the other, the shallow forms the base of the foothills. Through this
depression, the hill torrents and water of the barrage canals find their way to Manchar Lake.
The elevation of the macro environment of the subproject area ranges between 72ft to 367ft.
from the subproject site, topography slopes towards the Indus River which runs along the east
of N55 Indus Highway. There are small sedimentary hills in the western and southwestern side
of the of the subproject location that rise to an elevation of about 100 meters. Towards the east
of Indus Highway is the part of the Indus River flood plain.
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Topographic survey of the subproject site was conducted by the technical consultant. From
north to south, the site represents an undulating topography with elevation ranges from 100m
at the northern boundary, 107m towards the middle of the site to 95m at the southern boundary.
From east to west, elevations from 98m at eastern boundary to 106m towards the middle of
site to 96m at the western boundary.

=3
| _1
=
B=

Figure 4.3: Topographic map of the Subproject site

Floods

The District Jamshoro is susceptible to floods. It is susceptible to riverine floods as the Indus River
flows along its western boundary. It is prone to flash flooding in western part due to presence of
Kirthar Range during monsoon season. Overall, of Mancher Lake can also cause flooding in the
northern part of the district. The project site lies approx. 3.5km westwards from floodplain of River
Indus and approx. 8km from extent of normal river flow. Therefore, it is not susceptible to riverine
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flooding. The project site has an undulating topography, as shown in figures 4.2 and 4.3. This can
give rise to flash floods during monsoon season.

The flood risk analysis of District Jamshoro has been mapped and is shown below;

Sindh-Jamshoro Risk Analysis Map = D
Date (July 2014) A e P

Legend

*  Setsements

—— sveams
|

I Fioos 200

Il 7ooc_exers 2012
Earthquake Fraquency Range
oy Hon 42

Vap a seovany
APasar Py Limead ke Dasndatas Fdacation Tacities)
Naton Gas-Spatel Agescy, NAZA MODE)

Figure 4.4: District Jamshoro Risk Analysis Map (2014)

Jamshoro faced floods in 2022 when incessant rains caused flash flooding in low lying areas and
riverine floods affected the floodplains of River Indus; however, adjacent districts were more
affected than district Jamshoro. Breaches in Mancher Lake were made to alleviate the flooding.
Floods peaked in early September 2022, with flood waters eventually receding by November
202214,

4.2.3 Geology

Geologically this area contains the exposed Cenozoic rocks from Paleocene to Recent Deposits.
The Paleocene is exposed in Ranikot area in the form of Khadro, Bara and Lakhra Formations with
clastic and carbonate Lithology. The exposed formation of Eocene age is Laki Formation. Nari
Formation of Oligocene age, Gaj Formation of Miocene and Manchhar Formation of Miocene-
Pliocene ages are exposed at various localities in the district. The surface is covered by recent
cover of unconsolidated surficial deposits of silt, sand and gravel.

Pakistan geologically overlaps both with the Indian and the Eurasian tectonic plates. Sindh

14 OCHA. PAKISTAN: 2022 Monsoon Floods Situation Report No. 12 As of 5 December 2022
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province lies on the north-western corner of the Indian plate. The subproject area lies on the
eastern fringe of the Kirthar range, a hill range that runs in the north to south direction for about
400 km along the Sindh-Balochistan provincial boundary®. Primary lithology in the subproject Area
is of sedimentary origin, consisting of limestone with occasional shale and sandstone of Laki
Formation. Laki Formation is very rich in fossils of Eocene age (56-34 million years ago). Study
area mostly consists of flood plain deposits. Two major active fault lines located near the Study
Area are Surjam Fault, about 30 km to the west and the Jhimpir Fault, about 25 km to the
southwest. Maximum recorded earthquakes on the Surjam and Jhimpir Faults were 6.1 and 5.6 on
the Richter scale, respectively®.

68°0'0"E 68°10'0"E 68°20'0"E 68°30'0"E 68°40'0"E

z
£

I
=]
o
o

0
[

25°40'0"N

Geology

N: Neogene sedimentary rocks
" Pg: Paleogene Sedimentary rocks
Q: Quaternary sediments

Prepared by:

Environmental & Social Management Plan (ESMP)|__**%!iftim
#9)7) SINDH SOLAR [JProposed Project 50 MW solar PV power plant of Manjhand site pariieiid

%% |ENERGY PROJECT
g Al ved by:
Geology Map Sohalb Tarq

\___iDistrict Boundary

Figure 4.5: Geology Map of Subproject Site

4.2.4 Soil

The soils of Jamshoro district are mainly rock outcrops, loamy, and very shallow steep mountain
soils of mainly arid and semi-arid zones. Generally, the soils are fertile, consisting of calcareous
silt loam and silty clays with weak structure and good porosity.

15 Geology and tectonics of Pakistan, Kazmi. A. H and Jan. M. Q, 1997
16 Sindh Provincial Monsoon/Floods contingency Plan 2011 (Draft Version), provincial disaster management
authority, Government of Sindh
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4.2.5 Seismicity

Figure 4.6: Soil Map of Subproject Site

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 2A.
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Figure 4.7: Pakistan - Seismic Activities and Zoning Map?’
4.2.6 Land Use Land Classification

The proposed subproject site has no habitation, cultivation, or grazing activity and can be
considered barren land. though its immediate surroundings are mostly rocky.

Figure below depicts the distribution of land use cover at the Manjhand site.

Land Use Percentage (%)
Water 11.53
Agriculture 6.04
Fallow Land 31.02
Sparse Vegetation 5.42
River Bed / Vacant Land 3.14
Bare Land 20.35
Rocks 22.51
Total 100

17 https://reliefweb.int/map/pakistan/pakistagismicactivitiesand zoningmap07-march2015
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Figure 4.8: Land Use Map of Subproject Site

4.2.7 Meteorology and Climate

The climate of Jamshoro district can be broadly classified as arid, characterized by high
temperatures, very low precipitation, and reduced humidity. In summer months, the northern part
(Sehwan) is hotter than other parts of the district and normally cool in winter. The average
temperature in the summer season is 32 °C (90 °F) and in the winter season, the temperature is
23 °C (73 °F). The area receives average rainfall of 125 mm annually.

Pakistan Meteorological Department (PMD) does not have a weather station in Jamshoro district.
Nearest weather observatory is in Hyderabad. Results of the meteorological measurements are
summarized in the table below;

Temperature

The region is typically characterized by very hot
June is the hottest month in most parts of the di
temperature recorded as 41.4AC., Januhryhéesmeans mc

mini mum temperature recorded as 8. 7AC. Table bel ow
Hyderabad d2a02hg 20114
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Table 4.1: Mean Monthly Maximum Temperature °C (Hyderabad)

Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
201/22./26./31./38./41./41./37./36./36./36./31./25./33.
201/24./28./31./39./41./39./37./35./36./36./30./25./33.
201/25./28./34./38./40./40./36./35./36./36./32./29. 34.
201/22./28./34./40./40./39./36./36./36./38./31./25./34.
201/26./29./36./40./43./39./37./35./36./37./32./26./35.
201/24./25./31./39./40./41./38./34./37./35./29./23./33.
202/21./28./31./39./41./40./38./36./36./36./29./25./33.

Source: Pakistan Meteorological Department

0 0|k, |k |00 ©

Table 4.2: Mean Monthly Minimum Temperature °C (Hyderabad)

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

201, 9.:713./18./22./25./28./27./26./25./22./18./12.,20.6
201{10./15./18./23./26./27./27./26./24./23./17./10.,20.9
201/12./12./19./22./25./27./]27./25./24./21./17./14. 20. 8
201/11./14./18./23./25./27./27./26./24./22./16./12.20.6
201{11./15./19./23./26./26./26./25./23./21./17.11./20.7
201|11./11./16./22 |24./126./26./25./26./22./17. 11 (20. 2
202/8.713./18 |[24./126./28./29./28./26./23 |16./12.21. 3

Source: Makésrtalhogi cal Depart ment

Precipitation

Rainfall is scanty in the area with average-annual
2020. About 60% of the total annual rainfall occu

September). There is | ow or pneor iroad )mfiant |INd\vaemehoe rc al |
to Febr uvkerayn) mont hly precipitation data of Hyder ab:

Table 4.3: Mean Monthly Precipitation (mm) (Hyderabad)

Year | Jan | Feb | Mar Apr May |Jun | Jul | Aug | Sep Oct | Nov | Dec | Annual
2014/ 00| 00| 00 70 |TRACE| 0.0 | 16.0 | 1.2 0.0 00 |00 00| 242
2015/ 0.0 | 0.0 |[TRACE| 0.0 |TRACE| 82 |123.0| 0.0 0.0 00 |00]00] 1312
2016/ 0.0 | 00| 00 |TRACE| 00 [34.0 0.0 |131.8| 00 00 |00 00| 1658
2017| 2.4 | 04 |TRACE| 0.0 00 |140/ 270 | 780 | TRACE| 00 | 0.0 00| 121.8
2018/ 0.0 | 00| 00 0.0 00 |10 10 | 38 30 |TRACE| 00|00 | 88
2019 6 | O 7 7.2 0 0 /1418|722 10 8 0 3 | 255.2
2020/ 0 | O 0 Trace 3 0 22 |1953] 25 0 0 0 | 2433
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Table 4.3: Mean Monthly Precipitation (mm) (Hyderabad)

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

Source: Pakistan Meteorological Department
The proposed Project site will require special consideration of flood risks and disaster management
strategies.
Humidity

The relative humidity typically ranges from- 36. 3%
2020.

Table 4.4: Mean Monthly Relative Humidity at 1200 UTC (%) (Hyderabad)

Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
201/29./27./28./26./34./42./]52./51./50./34./29./33./36.
201/40./35./28./26./32./43./58./58./47./35./32./31./38.
201/43./21./29./26./36./41./56./63./50./40./29./36./39.
201/45./26./25./]24./35./42./]59./56./51./28./30./42.38.
201/34./31./]27./]30./35./46./52./56./48./24./30./38./37.
201/40./30./30./28./34./39./52./64./53./36./40./40./40.
202{41./30./27./22./33./41./48./62./56 (28./31./36./38.

Source: Paki stan Meteorological Department

Al O O[O | N 00| W

Wind Speed & Direction

The wind direction and speed between the summer :
unsettl ad geandariations are noted both with respect
record202014indicates that the velocity varies and
The Tables below show the wind speed and direction

Table 4.5: Mean Monthly Wind Speed at 1200 UTC (Knots) (Hyderabad)

Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
201/ 8.|7.|/0.¢1.¢16./21./20./20./18.,7.14.176.110.9
201 6. 7. |/8.¢14./20./24./21./22./14./11./6.(5.(12.8
201 5.|7./10./12.723./18./20./13./1.%0.13.74.19.1
201 8. | 6. 9./13./17./19. /17 417./13.,7.10.(9.111.6
201 3. | 4. 7.411./12./17./17./16./14..5.]3.(5./10.0
201/5.3%8.47.210./16./14./18./13./6.67 8.19 10. 4
202/8.%7.27.312 |14./14./14./10./10 6.86.€69.510.1
Source: Paki stan Meteorological Department
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Table 4.6: Mean Monthly Wind Direction at 1200 UTC (Hyderabad)

Year [Jan |Feb |Mar |Apr |[May |Jun |Jul Aug |Sep |Oct |[Nov |Dec |Annual
2014 |[N10OE |[N3E |N45W | S31W |S23W |S24W | S27W | S56W | S28W | S50E |N32E | N14W | ----
2015 |[N7E |N16W |S34W | S15W |S20W |S3W |S27W | S20W |S13W | S17W |N14E |[N13E |-
2016 |N N17E |S69W |S27W | S35W | S25W | S25W | S30W | S38W | S27W |N17E | ----
2017 |N11E |[NO4E |S74W |S30W | S27W |S42W | S26W |S23W | SO7W | SO3W |N34E | NO2E | -—
2018 |NOGE |N27W | S22W | S45W | S18W | S20W | S20W | S13W | S14W | S63E | N27E | NO4E |----
2 0 1/N3W |N25W |N15W | S40W |S35W | S24W | S39W | S23W [ S19W | S79W |[N2E |N3E |-
2 0 2IN6E |N11W |S71W |SBW |S34W |S35W |S19W |S22W |S23W |[N35W [NBE |N8E |-

Source: Paki stan Meteorological Department

4.2.8 Ambient Air & Noise Quality

Ambient Air and Noise monitoring were conducted by EMC Study team at the project site. The
results of ambient air quality and noise monitoring are presented in tables below. The results
showed that ambient air quality and noise levels at the project site are under SEQS limits.

Sample Duration 24hr 6s Down Wind
: 25°46'09.82"N
Average
. Monitoring Obtained IFC
Parameter Unit Duration Concentratio SEQS Limits Methodology
n
Carbon Non-Dispersive
Monoxide (CO) mg/m3 | 08 Hours 0.12 5.0 NA Intra Red (NDIR)
Nitrogen oxide
(NO) png/m3 24 Hours 10.6 40.0 NA Chemiluminesce
Nitrogen nce
Dioxide (NO2) pg/m3 24 Hours 15.5 80.0 | 200/hr
. Ultraviolet
Sulphur Dioxide png/m3 24 Hours 20.3* 120.0 20 Fluorescence
(502)
Method
Non-Dispersive
Ozone (0O3) png/m3 01 Hour 14.6 130.0 100 UV Absorption
Method
Particulate %
Matter (PM10) png/m3 24 Hours 98.1 150.0 50
Particular .
Matter (PM2.5) pug/m3 24 Hours 20.1 75.0 25 b Ray Absorption
Method
Total
Suspended pug/m3 24 Hours 198.7 500.0 NA
Particles (TSP)
Lead png/m3 24 Hours ND 15 NA ASS Method
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Sample Duration 24hrés Up wind
Location 25°45'59.81"N 68°15'11.02"E
Monitorin OAt\JlteaTii%Z IFC
Parameter Unit g . | SEQS | Limit Methodology
. Concentrati
Duration S
on
Carbon Monoxide | mg/m Non-Dispersive
(CO) 3 08 Hours 0.14 5.0 NA Intra Red (NDIR)
Nitrogen oxide (NO) | pg/m3 | 24 Hours 10.9 40.0 NA Chemiluminescenc
Nitrogen Dioxide 200/hr e
(NO2) pg/m3 | 24 Hours 15.7 80.0 .
o Ultraviolet
Sulprzgrogl)omde pa/m3 | 24 Hours 20.2* 120.0 20 Fluorescence
Method
Non-Dispersive
Ozone (0O3) pg/m3 | 01 Hour 13.8 130.0 100 UV Absorption
Method
Particulate Matter .
(PM10) pg/m3 | 24 Hours 98.2 150.0 50
Particular Matter b Ray Abs
(PM2.5) pg/m3 | 24 Hours 19.7 75.0 25 Method
Total Suspended
Particles (TSP) pg/m3 | 24 Hours 199.7 500.0 NA
Lead pg/m3 | 24 Hours ND 15 NA ASS Method

Noise Level Test Report
Noise Level Readings
S:NO LOCATION/SOURCE o ) IFC
Minimum | Maximum | Average SEQS Limits
1 Point -1
52.2 55.8 54.0
25°46'18.65"N 68°15'10.96"E
2 Point -2
50.0 54.6 52.3
25°46'18.68"N 68°15'46.20"E
_ 65dB(A) 70dB
3 Point -3
53.1 57.0 55.0
25°45'41.92"N 68°15'11.14"E
4 Point -4
51.8 56.2 54.0
25°45'42.10"N 68°15'47.07"E
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Ambient Air & Noise Monitoring at Project Site
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Item Sampling Typeof S 5
No. Location Monitoring Short Description of Location
1 AQl Upwind location
) AQ2 Ambient Air Downwind location, towards
Quality community

Noise

N2

Northeastern corner of site

N3

Southwest corner of site
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4.2.9 Comparison of Current 2022 and Previous 2018 Monitoring Results

Ambient Air Monitoring Results
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@ Downwind Monitoring 2022 & Upwind Monitoring 2022 & Monitoring 2018

Noise Level Monitoring Results

60.0
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<
et 54.0
©
52.0
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48.0 - ; X .
Point -1 Point -2 Point -3 Point -4
H Noise Level 2022 54.0 52.3 55.0 54.0
# Noise Level 2018 56.0 58.7 54.0 56.7

4.3Hydrological Features

The Indus is the only river in Jamshoro district, which is interspersed with a number of dhands and
dhoras (lakes). Manchard the biggest natural lake of Asiad is situated in both Jamshoro and Dadu
districts. Other natural nais (streams) of the district are Baran Nai (Kirthar mountains, Kirthar park
area), Sann Nai (Sann), Naig Spring (Sehwan) and Sol Nai. Other smaller dhoras are Sann Dhora,
Karo Wah, Dham, Sanri Nala, Koka, Karo Wah, Bhadar, and Gharo Ali Bahar Kacheri.
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Figure 4.9: Hydrology/Drainage Map

4.3.1 Sub-project Area Groundwater Condition

Geotechnical Investigation Report indicates that groundwater does not occur 6m below the surface
at the subproject site. The groundwater table exists 50m below surface in the subproject area?®.
No dug or tube well could be found in the close proximity of the subproject site. Handpumps exist
in villages located 2km away from project site.

4.3.2 Surface Water Resources

There is no surface water available in the close proximity of the subproject area. Nearest surface
water body is a dhand which gets its water from Indus River. It is located at about 4km east of the
subproject site. The water is used by the local villagers for daily use as well as for drinking.

18 Feasibility study report, 2017.

Page6S




SINDH SOLAR
ENERGY PROJECT

Updated Environmental and Social Management Plan

50 MW Solar PV Installation at Manjhand Site

Doc. No.: SSEP/ESMP/Manjhand/Q

Rev.:03

Project Baseline

= - ~—
- ®aue o
» —
T —t p 1o
g

| Wwage ® S BIEISIb

Figure 4.10: Location of Dhand from Subproject site

Water quality analysis of the hand pumps water has been conducted and a grab sample was
collected. The results of the analysis are as follows:

ANALYTICAL TEST REPORT (Hand Pump 01)
STAND
S. STANDARDS ARD UNIT | RESU
NO. PARAMETERS LDL S LTS TEST METHOD
SSDWQ - LIMITS WHO
1 pH value 6.571 85 6.571 8.5 | 0.01 SuU 7.91 USEPA 150.1
Non-
- Objectio
2 Odour Non-Objectionable / nable / ) P_hys Accept Physical
Acceptable A ical able
ccepta
ble
Non-
L Objectio
3 Taste Non-Objectionable / nable / i Ehys Accept Physical
Acceptable A ical able
ccepta
ble
4 Color O 15 O 15 1.0 | TCU 0.41 APHA-2020 B/C
Turbidity 5 <5 0.01 | NTU 0.90 APHA-2130 B
Total Dissolved
6 Solids (TDS) 1000 10( 1.0 | mg/L 655 Hach 8160
EDTA
7 Total Hardness as 500 50| 01 | mg/L | 222 | Titration.Hach-
CaCOs3
8213
8 Fluoride (as F) 0O 1.5 O 1./001 | mgl | 0.46 USEPA 340.1
9 Chloride (as CI) 250 25| 01 | mg/lL 128 Hach 8206
10 Nitrate (NOs) O 50 O 500.01 | mg/L | 0.59 Hach -8039
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- R R 0.00
11 Nitrite (NOz2) O 3 O 3 1 mg/L | 0.0062 Hach - 8153
12 | Cvanide (as CN-) O 0.05 | <07 |99 mgr | BOL Hach 8027
total 1
13 | Phenolic Compound - - 000 | mg | BDL | USEPA-420.1
as (Phenols) 1
14 Aluminum (Al) O 0.2 O o O.fO mg/L BDL APHA-3111 D
15 Antimony (Sb) O 0.005| 0.02 Ofo mg/L | BDL APHA-3111 B
16 Arsenic O 0.05 O 0.]0.001 | mglL BDL APHA-3120 B
17 Cadmium 0.01 0.003 0.;)0 mg/L BDL ASTM D-3557
18 Chromium Total O 0.05 O 0 0.01 | mg/L | BDL ASTM D-1687
19 Copper 2 2 0.01 | mg/L | 0.028 Hach 8506
20 Lead © 0.05| 0 0. %% mgL| BOL | ASTMD-3559
. R 0.00
21 Mercury O 0.001, 0 O 1 mg/L BDL ASTM D-3223
. 0.00
22 Selenium 0.01 0.04 1 mg/L BDL ASTM D-3859
23 Nickel O 0.02 <0.02 0.01 | mg/L BDL ASTM D-1886
24 Boron 0.3 0.3 0.01 | mg/L BDL ASTM D-3082
25 Residual Chlorine 0.2-0.5 0.5 0.01 | mg/L | 0.01* Hach - 8167
26 Zinc 5.0 30 | 001 | mgL | 0066 | USEPASSO0ZN
27 Manganese O 0.5 00.5 0.01 | mg/L | BDL Hach 8034
28 Barium 0.7 0.7 0.01 | mg/L BDL Hach 8014
MICROBIOLOGICAL ANALYSIS REPORT
29 Total Coliform 0 cfu/100mL 0 0 Cfu >250* | APHA-SM9221B
30 Fecal Coliform 0 cfu/100mL 0 0 Cfu >100* | APHA-SM9221F
31 ESChe”gZ'% Coli(E- 0 cfu/200mL 0 0 | cfu | >90* | APHA-SM9221F
ANALYTICAL TEST REPORT (Hand Pump 02)
STAND
S. STANDARDS ARD UNIT | RESU
NO. PARAMETERS LDL S LTS TEST METHOD
SSDWQ - LIMITS WHO
1 pH value 6.57 8.5 65185 |001| SU | 757 USEPA 150.1
Non-
L Objectio
2 Odour Non-Objectionable / nable / ) P_hys Accept Physical
Acceptable A ical able
ccepta
ble

Page71




SINDH SOLAR
>/ | ENERGY PROJECT

Updated Environmental and Social Management Plan

50 MW Solar PV Installation at Manjhand Site

Doc. No.: SSEP/ESMP/Manjhand/Q Rev.:03 Project Baseline
Non-
— Objectio
3 Taste Non-Objectionable / nable / ) P_hys Accept Physical
Acceptable ical able
Accepta
ble
4 Color O 15 O 15 1.0 | TCU | 0.50 | APHA-2020 B/C
5 Turbidity 5 <5 0.01 | NTU | 0.88 APHA-2130 B
Total Dissolved
6 Solids (TDS) 1000 10( 1.0 | mg/lL | 605 Hach 8160
EDTA
7 Total Hardness as 500 50/ 01 | mg/L | 211 | Titration.Hach-
CaCOs3
8213
8 Fluoride (as F) 0O 1.5 O 1.[001)| mgl | 0.36 USEPA 340.1
9 Chloride (as CI) 250 25| 01 | mg/lL 106 Hach 8206
10 Nitrate (NO3) 0O 50 O 500.01 | mgl | 0.52 Hach -8039
11 Nitrite (NO2) o 3 0 3|22 | mg | 0005 | Hach-8153
12 Cyanide (as CN-) o 0.05 | <07 |%% | mgL| BOL Hach 8027
total 1
Phenolic Compound 0.00
13 as (Phenols) - - 1 | moL | BDL USEPA-420.1
14 Aluminum (Al) O 0.2 O o0 Ofo mg/L | BDL APHA-3111 D
15 Antimony (Sb) O 0.005| 0.02 O'fo mg/L | BDL APHA-3111 B
16 Arsenic O 0.05 O 0.]001]|mglL | BDL APHA-3120 B
17 Cadmium 0.01 0.003 Ofo mg/L | BDL ASTM D-3557
18 Chromium Total O 0.05 O 0.]0.01]|mglL | BDL ASTM D-1687
19 Copper 2 2 0.01 | mg/L | 0.017 Hach 8506
20 Lead O 0.05 | O 0 O'fo mg/L | BDL | ASTM D-3559
21 Mercury O 0.001/ O O Ofo mg/L | BDL ASTM D-3223
. 0.00
22 Selenium 0.01 0.04 . | mg/L | BDL ASTM D-3859
23 Nickel O 0.02 <0.02 | 0.01 | mg/L | BDL ASTM D-1886
24 Boron 0.3 0.3 0.01 | mg/L | BDL ASTM D-3082
25 Residual Chlorine 0.2-0.5 0.5 0.01 | mg/L | 0.01* Hach - 8167
26 zZinc 5.0 3.0 0.01 | mg/L | 0.060 USEPABQ’SOO Zn
27 Manganese O 0.5 O 0.]/0.01]| mgl | BDL Hach 8034
28 Barium 0.7 0.7 0.01 | mg/L BDL Hach 8014
MICROBIOLOGICAL ANALYSIS REPORT
29 Total Coliform 0 cfu/100mL 0 0 Cfu >200* | APHA-SM9221B
30 Fecal Coliform 0 cfu/100mL 0 0 Cfu >80* APHA-SM9221F
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31

Escherichia Coli(E-

Coli) 0 cfu/100mL

cfu

>90*

APHA-SM9221F

Results of the water analysis indicate the presence of coliform bacteria. Other parameters are
within Sindh Environmental Quality Standards (SEQS).

Drinking Water Sampling at Nearest Community East of Project Site Towards N55
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4.4 Ecological Condition

Condition of the physical environment described above suggests that it would be difficult for natural
vegetation to survive under harsh climatic conditions, accentuated by drought conditions.

As per Forest Types Classification by Dr. G.M. Khattak, this zone falls in Tropical Thorn Forests,
where only xerophytic thorn species can grow and survive. The area is hilly, windy, very hot and
dry, where temperatures in summer can reach 50°C. The scanty and scarce rain fall is received in
Jul-September in monsoon season. The evapo-transpiration is much more than total precipitation.
Therefore, the characteristics of vegetation growing in such environments are: scattered vegetation
with thin foliage, generally have thorns, small or waxy leaves and may drop foliage in extreme hot
conditions to conserve moisture.

Flora Observed on Project Site:

During visit, it was observed that the site is rocky and without any soil that can absorb and retain
water to support any vegetation.
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