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Executive Summary

Sindh Solar Energy Project (SSEP) under Energy Department, Government of Sindh, plans to install and
commission a 150MW Solar Power Plant (PP) in Deh Mitha Ghar in District Malir, Karachi. The project
will be located on the land of Government of Sindh (GoS).

The electricity generated by the project would be stepped up and sold to K-Electric Limited (KE). Project
aims to meet the continuously increasing demand of electricity and at the same time reducing the carbon
footprints by the development of this project. EMC Pakistan Pvt. Limited has been engaged by to conduct
the Initial Environmental Examination (IEE) of the proposed project and to comply with the provisions of
Sindh Environmental Protection Act, 2014 and the Sindh EPA Environmental Assessment Regulations,
2021.

Solar projects are listed in Schedule-II of the Sindh EPA Regulations 2021 therefore, IEE is conducted for
solar projects because of their overall minimal impact on environment. Moreover, the SSEP (hereafter
referred as proponent) itself initiates the IEE study to address and rectify any potential environmental impacts
of the proposed project in design stage and well before the construction proceeds.

The site can be approached by the Hub Dam Road when approaching the Hub dam itself. The Hub Dam
Canal travels on the Eastern Side of the demarcated site serving as a source of water.

The site consists of undulating terrain along the boundaries of the site, with rising elevations towards the
centre where it forms a hill that runs through the middle of the site from North to South.

Due to the presence of the Hub Dam Canal, the area has some agricultural activity as well as some people
associated with the fields residing there.

Due to the recent rains in the area, the area had also witnessed the growth of rain fed vegetation, attracting
animals for grazing. Project location map is shown in figure ES-1

The project will encompass 1) PV area having arrays of PV modules, tracking and mounting structures,
inverters and cables 2) Switchyard having transformers, gantry and gas insulated switchgear (GIS) 3) MW
switchgear room for protection and isolation of PV plant with grid 4) housing area for plant personnel 5)

cleaning system for panels and 6) Weather station 7) ancillary facilities.
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ES-1: 150MW Solar PV Power Plant Project Location

Environmental surveys were conducted to collect primary information for the project area. The
environmental surveys focused on collection of specific baseline information of the project area including
meteorology, air quality and noise assessment, ecology of the area and topography of the area.

The ambient air and noise quality presented in the baseline of this IEE shows that the air quality and noise
levels meet the required Sindh Environmental Quality Standards (SEQS) limits. The Hub Dam Canal travels
on the Eastern Side of the demarcated site serving as a source of water. 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, making Xerophytes the dominant vegetation.

Most of the project’s environmental and social impacts will be beneficial, including for example generation
of clean electricity, saving of carbon footprint of energy generation, generation of employment for locals
etc. However, during construction phase, there will be some negative environmental impacts including, air
quality deterioration due to dust and exhaust emissions during construction activities. 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 project
specific measures suggested are; a) water should be sprinkled to suppress emission of dust. Wiping and
sweeping should be adopted as a continuous activity to keep the site clean; b) machinery operation and high
noise activities should be carefully planned and scheduled; c) 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; d) construction works related solid waste should be disposed to Landfill site; e) 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; f) fuel oils and lubricants for
construction machinery will be stored in covered diked areas, underlain with HDPE membrane; g) damage
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to ecology will be avoided by not altering the natural drainage pattern during construction; h) greening of
the project site should include the plantation of native/indigenous trees and invasive species should be
avoided; i) 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.; j)
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; k) 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 main impact during operational phase is the disposal of disused
and broken solar panels. They will be disposed through an SEPA Certified Waste Contractor.

Environmental Management and Monitoring Plan (EMMP) presents mitigation measures of each
environmental 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).

EMMP implementation cost: The total cost of the EMMP implementation has been estimated to be about
Pak Rupees 4.08 million.

The IEE Study concludes that if the measures recommended in the Environmental Management Plan are
implemented and the monitoring is carried out for the aspects in accordance with the monitoring plan, the
proposed Solar PV Power Project will be a sustainable development and will provide clean energy over its
lifetime.

EMC Pakistan
Private Limited

EXECUTIVE SUMMARY



Initial Environmental Examination (IEE)

Installation and Commissioning of Solar Power Plant

Final Report

Chapter 1 INTRODUCTION ...ccccoivruriecscrnnicssssanrecsssassssssssssssssssssssssssssssssssssssssssssssssssssssass 1
1.1, Project Back@roumd ...........ccooiiiiiiiiiiiiiiiiieiieiiei ettt ettt ettt ettt e et e et e saeesbeenaeenaeas 1
1.2.  Pakistan’s Electricity Generation Capacity...............cocoiiiiiiiiiniiiniinieeeeeee e 1
1.3.  Rationale for the Project ..............cooo ittt e 2
14, Project OVEIVIEW .......ooouiiiiiiiiiieiiete ettt ettt et et e st e st e bt e s bt e bt e bt e sseesseesseenseenseeneas 2
1.5, Project Cate@orizZation .................ccooiiiiiiiiiiiiiiii ettt ettt ettt e sate e 3
1.6. Objectives Of IEE Stud...........coooiiiiiiiii ettt et 3
1.7.  Methodology Adopted for IEE Study............ccoooiiiiiiiiniiiiieieeeeseeeseesee e 4
1.8, Structure of IEE ...ttt 6
1.9. TEE TE@AIM ..ottt ettt ettt ettt ettt nbe e bt enbeenbeenbeenbeenbeenaees 6

Chapter 2 PROJECT DESCRIPTION.....ccccoinniiiciicsnniicscsnssessssssssssssssssssssssssssssssssssssssssass 7
2.1, Project OWNEISHID ......cocooiiiiiiii ettt ettt et ettt et ettt et 7
2.2, ProjJect LoCation ..........coocoooiiiiiiiiii et ettt e et e e aaeeeneean 7
2.3.  Project Technical Details..............ccoooiiiiiiiiiiiiie e 7

Chapter 3 POLICY, LEGAL & ADMINISTRATIVE FRAMEWORK .......ccccceeeicunnee 9
3.1. National Laws and Regulations ................coccooiiiiiiiiiiiiii e 9
3.2.  National Environmental Policy, 2005 .............cccoooiiiiiiiiie ettt 9
3.3.  National Conservation Strategy, 1992 .............ccciiiiiiiiiii e 9
3.4.  Pakistan Climate Change Act, 2016 ..............cociiriiiiiiiinieierieeeeere et 10
3.5.  Pakistan Penal Code, 1860 ..............ccoooooimiiiiiiiiiiieieee ettt e et eeeanees 10
3.6. Land Acquisition Act, 1894 and Land Acquisition (Sindh Amendment) Act 2009.............. 10
3.7.  National Disaster Management Act, 2010..............c..cooiiiiiiiiiienienieneeeseeseere e 11
3.8.  Building Code of Pakistan, 2007 .............c..cooiiiiiiiiiiiieteetet ettt 11
3.9. National Action Plan for COVID-19 Pakistan..............cc..cooceiiiniiniiniiniiniieeceeneeneeen 11
3.10. Guidelines for the Preparation and Review of Environmental Reports, 1997 .................... 11
3.11. Guidelines for Environmental AssesSmMeNt ...............cccceviiiiiniiniinienienieneeeeeeneesee e 12
3.12. Provincial Laws and Regulations...................coccooiiiiiiiiiiiiiieeeeeeeee e 12

3.12.1 Sindh Strategy for Sustainable Development, 2007 ..........ccooeerierreeeeeeeeeeeeeeee e 12
3.12.2 Sindh Environmental Protection AcCt, 2014 ........c.ovieiiiiiieieeeceeeeeteeeeetet ettt 12
3.123 Sindh Environmental Protection Agency, (Review of EC, IEE and EIA) Regulations, 2021 ... 12
3.124 Sindh Solid Waste Management Board Act, 2014 ..........ccooeiiiirieeeeeeeeeeeeeee e 13
3.12.5 Sindh Environmental Quality Standards (SEQS), 2016........cccccvirererereeeeeeeeeeeeeeenne 13
3.12.6 Sindh Hazardous Substances Rules, 2014............ccoueeeeerereieeerereeeeeteteeeeetesee e 13
3.12.7 Sindh Cultural Heritage (Preservation) Act, 1994 ..o 13
3.12.8 Sindh Drinking Water POLiCY, 2017 .....c.ccviiiireeeeeeeeeeeeee s 14
3.129 Sindh Public Property Act, 2010.........ccoeurriririeirrieieierieeieiseseeieieiseeeee ettt essesesens 14
3.12.10  The Sindh Transparency and Right to Information Act, 2016..........ccceveveerreneeerrerirrerreeeens 14
3.12.11 Sindh Wildlife Protection, Preservation, Conservation and Management Act, 2020 ................. 14
B3, Labor Laws.....cocoooiiiiii ettt st st a e e n e 15
3.13.1 Sindh Occupational Safety and Health Act, 2017 ......c.coiuieeeeireeeeeeeeee s 15
3.13.2  Employment of Child ACt, 1991 ..ottt sneses 15
3.133 The Bonded Labor System (Abolition) Act, 1992.........ccceeeeereeeeeeieieeieieieieieieieieiesesesesenenas 15
3.13.4  Workmen’s Compensation AcCt, 1923 ...ttt sses 15
3.135 Minimum Wages Ordinance, 1901 ...........ccceueueueieeeeieieeeeereie ettt eseseseseseseseseseseseseseseses 16

Table of Contents

The Industrial and Commercial Employment (Standing Orders) Ordinance, 1968.................... 16

EMC Pakistan

Private Limited Table of Content



Initial Environmental Examination (IEE)

Installation and Commissioning of Solar Power Plant

Final Report

3.13.7  The Protection against Harassment of Women at the Workplace Act 2010.........ccccevevvverevrvnnene. 16
3.13.8  ILO Conventions - Ratifications for PakiStan .............ccceererreurriniesirininseeriseeeeseseseseseseseeees 16
3.139 Gender Equality as part of Constitution of Pakistan, 1973 ..........cccccovierrnieennieenreeeeenns 17
3.13.10  Labor Laws as part of Constitution of Pakistan, 1973..........ccccevurrrirrrnnrrrrerereseseseseeeens 18
3.13.11 Sindh Bonded Labor (Abolition) AcCt 2015........ocueveieiieiriiriiiiiisiieesesssesesss s senees 19
3.13.12  The Sindh Minimum Wages AcCt, 2015 .......c.coirirrrirreeireeeiriesetsesese e ssssesssssessssssssees 19
3.13.13  Sindh Prohibition of Child Employment Act, 2017 ........ccceeuvueiriririnirireniniriresieiseessesssssessssssssenens 19
3.14. IFC General EHS GUIAEINES ........cooviiiiiiiciiiieieeciee ettt ettt et e et et e e eane e eaveeevee e 19
Chapter 4 ENVIRONMENTAL & SOCIAL BASELINE......iiiciinnncnnnnnnecccssssens 21
4.1 GEIMETAL......c.iiiiiiiiiiiiic ettt sttt e b e n et nne 21
4.2 Geography, Geomorphology and Soil...................oooiii e 24
43 SEISTIHCILY ...ttt et et e bt et e e bt e bt e st e bee st enbeenseenaeesaeas 26
4.4 Liquefaction Features Caused by Earthquake..................c..ccoiiiii e, 31
4.5 Meteorology and CHIMALIC ..............coooiiiiiiiiii ettt eaee e 31
4.6 Urban Heat Island (UHI) Effect.................cccoooiiiiiiiiee ettt 38
4.7 Impact of Climate Change - Karachi.................c.occoiiiiiiii e 39
4.8 Ambient Air & Noise QUAality.............coooiiiiiiiii e 43
4.9 Water Resources, Water Quality and Drainage ................cccoccooiiiiiiiiniiniiececceee e, 48
4.10 Drinking Water Quality at Project Site................ooccoiiiiiiiiiii e 53
411  Storm Water DIaiNAGE ............cociiiiiiiiiiiieiieieeeee ettt et e st e st e st e seesteesaaessaesnnes 55
o N 1) (1Y USSR 56
413 SOCIAL BASEHINE ... et e e et e e e e e e e e e e e e et rae e e e e e eanaaes 57
4.14 Macro EnVIronment .............cccoooioiiiiiiiiiiniiiiieteteneet ettt sttt st 57
4.15  Micro ENVIFONIMENT ..........cc.ooooiiiiiiiiiiiii ettt eeae e et e e eetre e e eetreeeeetaeeeenarees 62
Chapter 5 IMPACTS AND MITIGATION ....cciiiivvnriicscsnniccscssencssssssnssssssssssssssssssssssss 63
5.1 Environmental Safeguards Processing StePS .......ccuevverierieiiiiieiiieieeie et eve e eve e ve e 63
5.2 SCIEENING Of IMPACTS ....vieutieiieiieiietietee ettt ettt ettt et e st e st e seesseesseesseesseenseennnas 63
53 Assessment of Potential Impacts and Generic Mitigation...........ccceeveeerieeriierieenieenieeie e 65
53.1 Positive Socio-economic and Environmental Impacts of project............coeeeueereneeeeerrineeeenrenenns 65
532 Impacts and Mitigation IMEASUIES ...........ceeueurueueueieieieieieieieieteteteietesesesesesesesesesesesesesesesesesesesesesesenes 65
533 Project Pre-Construction/Design Phase..........ccevveieiririeeieieieeeeeeeieeieeeieieeie ettt tenesesenenenes 65
53.3.1  IMPACE ON ECOIOZY ...cuvuvvieirieiniiiiiiitt ettt sasasasaes 66
5.3.32  Impact on Cultural/ArchacologiCal SItES..........cccorueururimrueeriririeieirieeieisereeee et eseeaeees 66
53.3.3  Land Acquisition and ENCroachments.............cceeeerereririririninininenisinisiniseseseseses s 66
534 CoNStIUCHION IMPACES ......voeeieieiriieieieireeie ettt ettt 66
5341 SOCIAL IMPACES ...cueviieiieieiriceieieis ettt ettt ettt st s et e s seteseasaetes 66
5342  Air QUAlity DEteriOTAtION. ....c.cueueeeeeeiieieiiiiiee ettt ettt e s s s s s s ssees 67
5343 NOISE ceuveiuieeieieisieie ettt ettt ettt ettt ettt s ettt R ettt h ettt Rttt ettt a bt e e aetees 68
5344  Surface and Ground Water QUALILY ..........cceeurirerieirinieieieirieeieisice ettt eeseeees 69
5345  WaSte ManQZEIMENL .......ccovviiiirieeieeeeeeseeee et ees e e et e e s s s s s ssss s ssssssssssssnes 69
53.4.6 SOl CONAMINALION ....cueuiuieieieieinieiiie ettt et es e et s s s s s s snsaes 72
53.4.7  Traffic Mana@EMENL ..........cceoveviiiiiiiiieeeseeesssss sttt ss s sssasssssssasasaes 72
53.4.8  IMPACES ON FLOTA.....c.euiniiiiiii e ses 72
53.49  Impacts 0N LOCAl RESOUICES.........ccururiiiiiiiiiiicete ettt se s 72
53410  LabOT ISSUES ..o cureeeeiieieieieiicieteis ettt sttt sttt se ettt e st as s ses e s eresesesssenssssesseasasses 73
53.4.11 Crane and Lifting OPErations ..........cceueueeeeeeerererireresisesiseseesesseeeessessssssssssssssssssssssssssssssssssssssssens 73
5.3.4.12  Forklifts and Non-Road VEhiClEs ...........ccueururiririririniriiiiiiist e snes 74
5.3.4.13  SCATTOIAING......ceieieieieieieeeieiee ettt s snaen 74
53414 OVEI-CXEILION. ....curuveeriaiereeteiieeieeetsieaseetsesesseetess e sassessaesssesesseassssesssseassesesseasassesssasassessssenssesesenssesss 74
5.3.4.15  SHPS @NA FallS.....c.ouiieieiiiiii ettt st nes 74

EMC Pakistan

Private Limited Table of Content



Initial Environmental Examination (IEE)
Installation and Commissioning of Solar Power Plant

Final Report

5.3.4.160  SHIUCK DY ODJECLS ...uvuvuieieieieiiiiieee ettt st s s s s s s s sssssssssasnsnen 75
53417  MOVING MACKINETY ....ouvureeriieierieiriiseetsiisieeets i ssee s aessse s e essssessesesssessssesssssessesssssessssenssssesenssnsess 75
5.3.4.18  Electrocution Hazard ............c..cccveurieunieinicinicinieinecinieeseetsiet ettt et sssesessesessesessesessesennes 76
5.3.4.19  Other Site HAZaIAS ......cccueviuriieeieiriieieiricieer ettt ettt ees 76
535 Project Operation IMPACES .........ccccceeieeieieieieieieieieieieieieteietesesesetesesesesesesesesesesesesesesesesesesesesesesesasens 78
5351 WASLEWALET ....ovueeerreececierrececietetsececteseestaeies et st s st s asese s easeacsesessesesesesseneacsesesnescacsens 78
5.3.5.2  Solid Waste DISPOSAL........cocveiriiiiriiiiiiiiieieesss st s s s ssaen 79
53.53  Community Health and Safety ...........cooeeieieieiininieii s aes 79
5.3.5.4  Occupational Health and Safety...........cccooverrieieirininirenrceercee e eees 80
5.3.5.5  Impacts due to spill and leakage of transformer oil, liquid dielectric...........cccevvrvrerrrrrrrerrrerernnne 80
5.3.5.6  ViSUAL IMPACES.....curuiuininieieieiiiiiectt et s s s s s s s s sasasaes 80
5.3.5.7  Impact of Sulfur Hexafluoride (SF6) Leak .........cccccvvurrririnreiririireinriseeiriseeeseesesssssessens 80
5.3.5.8  Impacts of Electromagnetic Fields (EMF) ..........ccoviirnirinicniriieesrise s ssessssees 81
5.3.5.9  FLOOGING ...ttt ettt s s s s s s sassssnsaes 81

Chapter 6 ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN .82

6.1 INEEOAUCTION ...ttt ettt s b ettt bt e nt e te st e ebe et e tesbeeneeneeneens 82
6.1.1 GEICTAL.....evtieictetccte ettt ettt ettt ettt 82
6.1.2 ODJECtiVES OF EMIMP ...ttt 82
6.1.3 Legislation and GUIAEIINES ..........ccceeueieierereiereieieieieieieiereiesesesesesesesesesesesesesesesesesesesesesesesesesesesesesess 83

6.2 SruCture OF EIMP....c..oiiiiiiiiiicic ettt sttt st 83

6.3 Institutional Framework for the Implementation of EMMP ...........ccccooiiiiiiniiniiniiiieeee, 83

6.4 Environmental Mitigation and Monitoring Plan .............cccocvviiieiieiiiniieniiicecieee e 84

6.5 Environmental TTAINING ......cc.ceoierierieriieiiere ettt ettt st te st e teeateeteesteenbeenbeeneeenee 84

6.6 Emergency Response Plamn .........cocioiiiiiiiiiiiieeeeeee e 84
6.6.1 Contingency Planning — Incidents and EMErgencies ............covoveveeeeioeeersesesnsssssssssssnnens 85
6.6.2 Fire Detection & WAITING........c.ccceeieveieieiereieieieieieieieteteteteseseseseseseseseseseseseseseseseseseseseseseseseseseseseseses 87
6.6.3 Fire Fighting EQUIPIMENL..........ccoceueiriiieieieieieieieieieieieieteieieie ettt bttt tetesesetesesesesesanas 88
6.6.4 FEE DITIIS ...ttt 88

6.7 Waste Management PIAN...........ccooiiiiiiiiiieiieiecesese ettt et e aesbeenbeesbeenaeenns 88

Chapter 7 CONCLUSION AND RECOMMENDATIONS ...ccciieeivnnnccscsnnnncsssnssacssonnes 98

7.1 CONCIUSION w..iniiiitenieieeitete ettt ettt ettt st ettt sb e bt et et sbeebt et et e sbeestebenbesbeennennens 98

7.2 ReECOMMENAAIONS .......oviiieiieieie ettt ettt ettt et e te et ententesbeeneeneenees 98

7.3 RETETEICES ...ttt ettt ettt st b et s beesae bt sbeenaenaes 99

EMC Pakistan

Private Limited Table of Content



Initial Environmental Examination (IEE)

Final Report
Installation and Commissioning of Solar Power Plant P

List of Tables

Table 1-1: List Of IEE Study Team ......cceiiiuiiiiiiiieiiiee ettt ettt st 6
Table 4.1: List of Earthquake in Indus Deltaic Region and surrounding within Latitude 23.0-25.0N and
Longitude 67.5-T1.0E ...ttt ettt ettt e bt e e bt e et e et et e b nes 30
Table 4.5: Present Water SUPPLY CaAPACILY ....ccvvevveerreerieriieiierieieesieeseesereeseereesseesseessaessnesssessseesseenses 50
Table 4.6: Drainage characteristics of River Basins of Karachi.........c.ccoooiiiiiiiiiiiniiniieee, 53
Table 4.7: Catchment Areas and Surface RUnoff.............ccoocooiiiiiiiiiieeee e, 53
Table 4.10: Town-wise Storm water Drainage/Nallah Length...........c.ccoociiiiiiiiiiiiinieeee 55
Table 5.1: Typical noise levels of construction equipment (noise level in dB (A) at 15 m)................. 68
Table 5.2: Waste management options (different categories)........ccoeereerieriireieeneenieeieeie e 70
Table 6.1: Environmental Mitigation and Monitoring Plan during Pre-Construction/Design Stage.... 89
Table 6.2: Environmental Mitigation and Monitoring Plan during Construction Phase ...................... 90
Table 6.3: Environmental Mitigation and Monitoring Plan during operation phase ............c.ccceeuveene.. 94
Table 6.4: Training PIAN .........cociiiiiiiiiee ettt et et et e st e st e et eseenes 96
Table 6.5: Estimated Cost of EMP Implementation ...........c.cccvevveveereeriinieenieeneeseesnesnesneeveeeeesens 97

EMC Pakistan
Private Limited

Table of Content



Initial Environmental Examination (IEE)

Final Report
Installation and Commissioning of Solar Power Plant P

List of Figures

Figure 1.1: Location of I50MW Solar PP Project ........coceerioiieriiiiieiieeeseese et 3
Figure 1-2: IEE MeEthOAOLOZY .....cccviiiiiiieiieieesiie ettt ettt ettt sete st eaeestaestaessaessseessaessaesssesssenssenssens 6
Figure 2.1: Location Map of Solar PP Project .........coocuieiiiiiiieieeeeeee ettt 7
Figure 4.1: Photographs from MiCIOENVITONIMENL. ..........ccueeuirieriieieieieeiesieeiteie ettt seeeee e eeeens 22
Figure 4.2: Location Map of Proposed 150 MW Solar Power Plant — Deh Mitha Ghar ...................... 23
Figure 4.3: Geological map 0f KaraChi...........ccvevverierieriiiiieiieeeeesee et 24
Figure 4.4: Geomorphological Zones of Karachi Region...........cccocceeiiiiiiiiiiiiiniiiieeeeceeeee 25
Figure 4.5: Soil Characteristics Map of Karachi...........ccccooieiiiiiiiiiiieeeeeeeeeeeee e 26
Figure 4.6: Tectonic setting of Karachi ..........ccooiiiiiiiiiii e 27
Figure 4.7: Earthquake recorded (1950-2019) in the Arabian Sea and its surroundings ..................... 28
Figure 4.8: Seismic Zones in KaraChi.........ccoceeiuiiiiiiiiiiiiieeeeeeetee e 29
Figure 4.9: Seismic Hazard for Pakistan in terms of Peak Ground Acceleration (PGA)...................... 30
Figure 4.10: Urban Flooding in Karachi...........cccceiieiiiiiiiiieieieeie et 42
Figure 4.11: Solar Resource Map — Direct Normal Irradiation — Pakistan............ccccoeeeeenincenencncnns 46
Figure 4.12: Solar Resource Map — Global Horizontal Irradiation — Pakistan ..........cccccceceeciieiieenennne. 47
Figure 4.13: Solar Resource Map — PV Power Potential — Pakistan ...........c.ccocceveeieniniienenceeneeees 47
Figure 4.11: Karachi Monthly Water Demand .............cocooviiiiieiiinienieeee et 51
Figure 4.12: Karachi Bulk Water SUpply SYStem.........cccveevieviiirierieiiieie e 51
Figure 4.13: Existing Sewerage System of Karachi..........cccoeeieiieniiniiiiiiiiieeeee e 52
Figure 4.14: Comparative Analysis of Population (1998, 2017) .....cccccerevirviieveenieniecieere e 58
Figure 5.1: Flooding Risk Management Plan ...........c.ccoooiiiiiiiieiiiiieniee e 81
ANNEXURES

Annex-I : Sindh Environmental Protection Act, 2014

Annex-11 : Sindh EPA (Environmental Assessment) Regulations, 2021

Annex-111 : Sindh Environmental Quality Standards (SEQS)

Annex-1V : Environmental Monitoring Reports

EMC Pakistan
Private Limited

Table of Content



Initial Environmental Examination (IEE)
Installation and Commissioning of Solar Power Plant

Final Report

Abbreviations and Acronyms

AC Alternating Current

ARE Alternative and Renewable Energy
BNEF Bloomberg New Energy Finance Limited
CC Construction Contractor

CcO Carbon monoxide

CcO2 Carbon dioxide

dB Decibel (Unit of Sound level)

DC Direct Current

EIA Environmental Impact Assessment

EMF Electromagnetic Fields

EMMP Environmental Management and Monitoring Plan
EPA Environmental Protection Agency

GIS Gas Insulated Switchgear

GS Grid station

HSE Health Safety and Environment

ICNIRP International Commission on Non-Ionizing Radiation Protection
IEE Initial Environmental Examination

ISO International Organization for Standardization
KE K-Electric

kv Kilo Volt

kW Kilo watt

NO2 Nitrogen dioxide

NO Nitric oxide

NOC No Objection Certificate

03 Ozone

PCB Polychlorinated Biphenyl

PM Particulate Matter

PP Power Plant

PPE Personal Protective Equipment

PV Photovoltaic

SCADA Supervisory control and data acquisition
SEQS Sindh Environmental Quality Standards
SFs Sulfur Hexafluoride

SO2 Sulfur Dioxide

SOx Sulfur Oxides

SPM Suspended Particulate Matter

SSEP Sindh Solar Energy Project

UTC Coordinated Universal Time

AC Alternating Current

ARE Alternative and Renewable Energy
BNEF Bloomberg New Energy Finance Limited
CC Construction Contractor

EMC Pakistan
Private Limited

Table of Content



Initial Environmental Examination (IEE)
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Chapter 1 INTRODUCTION

Sindh Solar Energy Project (SSEP) under Energy Department, Government of Sindh, plans to install and
commission a 150MW Solar Power Plant (PP) in Deh Mitha Ghar in District Malir, Karachi. The project
will be located on the land of Government of Sindh (GoS).

The electricity generated by the project would be stepped up and sold to K-Electric Limited (KE). Project
aims to meet the continuously increasing demand of electricity and at the same time reducing the carbon
footprints by the development of this project. EMC Pakistan Pvt. Limited has been engaged by to conduct
the Initial Environmental Examination (IEE) of the proposed project and to comply with the provisions of
Sindh Environmental Protection Act, 2014 and the Sindh EPA Environmental Assessment Regulations,
2021.

1.1.  Project 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.

1.2.  Pakistan’s Electricity Generation Capacity

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.

FY2020-21 (July-April) FY2021-22 (July-April)
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.?

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.

! Pakistan Economic Survey 2020-21
2 Pakistan Economic Survey 2021-22
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Renewable energy generation in Pakistan falls far short of realizing its potential, despite the country’s
considerable resources. Given the growing electricity demand, depleting domestic gas reserves, and
increasing dependency on fossil imports, renewable energy generation can help in (i) displacing fuel
imports, (i) reducing electricity price volatility, and (iii) meeting the country’s climate change
mitigation targets through reductions in projected Greenhouse Gases (GHG) emissions. The World
Bank’s Renewable Energy Resource Mapping initiative shows considerable solar and wind power
resources across Pakistan.

1.3. Rationale for the Project

As a result of sustained equipment and construction cost reductions internationally, and the experience
gained from several early projects, solar PV is overall a low-cost option for additional power capacity.
Transitioning to renewable energy offers Pakistan the potential to reduce its average cost of generation,
diversify away from imported fossil fuels, and realize climate change, air pollution, and water
conservation benefits. However, to continue to drive down the cost of solar power Pakistan needs to
fully implement competitive bidding through a stable, transparent, and predictable series of solar
auctions, leveraging successful international experience. There is also a need for future solar and wind
projects to be developed more strategically than in the past, taking account of land availability, grid
capacity, and grid integration issues—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.

1.4. Project Overview

The project involves construction, installation, operation, and maintenance of 150 MW Solar Power
Plant over an area of about 600 acres. The location of the project is shown in fig 1.1. The project will
encompass 1) PV area having arrays of PV modules, tracking and mounting structures, inverters and
cables 2) Switchyard having transformers, gantry and gas insulated switchgear 3) MW switchgear room
for protection and isolation of PV plant with grid 4) housing area for plant personnel 5) cleaning system
for panels 6) Weather station and 7) ancillary facilities
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Figure 1.1: Location of 150MW Solar PP project

1.5.Project Categorization

Sindh EPA Environmental Assessment Regulations, 2021 categorize projects into three separate
schedules depending on whether a project requires an Environmental Checklist (Schedule-I) or an IEE
(Schedule-II) or EIA (Schedule III). The Regulations also require that all projects located in
environmentally sensitive areas need submission of an EIA.

On the basis of the nature and scope of project, it has been accordingly categorized into Schedule-II
Schedule-II — List of projects requiring [EE
B. Energy

9. All Renewable energy Projects (excluding Protected/Sensitive area under any law)

1.6.0bjectives of IEE Study

It aims to predict environmental impacts at an early stage in project planning and design, finding ways
and means to reduce the adverse impacts, shape projects to suit the local environment, and presenting
options to decision-makers.

The main purpose of this IEE Study is to provide and analyze information on the nature and severity of
environmental aspects and propose mitigation measures in case of negative impacts arising from the
construction and operation of the project and related activities that would take place concurrently or
subsequently. The IEE study will, in fact, respond to the provision Sindh Environmental Protection Act,
2014 and Guidelines for the Preparation and Review of Environmental Reports. The Study will:
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e Identify all major and minor impacts, negative as well as positive, on the environment (physical
and ecological) during its different stages viz. pre-construction, construction and operation of
Project;

e Identify Socioeconomic aspects, and

e Devise Environmental Management& Monitoring Plan (EMMP) for sustainable operation of the
Project.

1.7.Methodology Adopted for IEE Study

This Initial Environmental Examination (IEE) was conducted in the following manner:
Scoping

A scoping exercise was undertaken to identify the potential issues that are to be considered in the Initial
Environmental Examination (IEE). The scoping exercise included the following tasks:

e Data Compilation: A generic description of the proposed activities relevant to this environmental
assessment was compiled.

e Review of Published literature: All available published and unpublished information pertaining
to the micro and macro environment of the study area was obtained and reviewed. It included the
earlier studies conducted in the study area, environmental and social baselines and impact
assessment studies conducted by different consultants in past. Secondary data was very helpful in
understanding the issues that were identified by other consultants.

e Review of applicable Legislation: Information on relevant legislation, regulations, guidelines, and
standards was reviewed and compiled.

e Identification of potential impacts: The information collected in the above procedures was
reviewed and potential environmental impacts were identified.

e Initial site visit: An initial site visit was conducted to get an overview of site conditions and the
surrounding areas.

Review of Legislation and Guidelines

National legislation, international agreements and environmental guidelines were reviewed to set
environmental standards that the SSEP will be required to follow during construction & operation phase
of the project. Sindh Environmental Protection Act 2014, SEPA (Review of IEE/EIA) regulations 2021,
Guidelines for the Preparation and Review of Environmental Reports and IFC EHS Guidelines were
the basic guiding documents used during the study.

Baseline Data Collection

Baseline Data was collected from different sources including electronic and print media, studies
previously conducted by EMC Pakistan Pvt. Limited and archives of the experts, and field surveys
conducted for this study by the team of EMC Pakistan Pvt. Limited etc.

Previous published and unpublished literature and other information were collected in order to gain a
complete understanding of existing environmental conditions in the area including the following:

EMC Pakistan
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e Physical environment: Topography, geology, soil, water resources, ambient air, noise and climate;
e Biological environment: Flora and fauna within the proposed site and its surroundings;

e Socio-economic environment: Settlements, socio-economic conditions, infrastructure and land
use; and

Identification of Aspects

Identification of environmental aspects and their significance is fundamentally important for the
determination of severity of incidence of impacts at different stages of the project. This step is aimed at
obtaining an inventory of the aspects. The aspects identified during this step cover all activities like
construction, installation and operation, in order to determine those which, have or can have a
significant impact on the environment.

Impact Assessment & EMMP

Environmental experts at EMC Pakistan Pvt. Limited analyzed and assessed the anticipated impacts
that are likely to arise due to the identified aspects. Potential impacts were evaluated using the
environmental, ecological, socioeconomic, and project information collected. The impact assessment
covers the following aspects:

e Potential change in environmental parameters likely to be affected by Project-related activities;
e Prediction of potential impacts;

e Evaluation of the likelihood and significance of potential impacts;

e Defining of mitigation measures to reduce impacts to as low as reasonably practicable;

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

e Monitoring of residual impacts.

An environmental management & monitoring plan (EMMP) was developed to oversee the
environmental performance of the project, adoption of proposed mitigation measures, to monitor
impacts of all activities and performance of mitigation measures and to identify the residual impact, and
also the positive/negative changes in the physical, ecological, and socioeconomic environment.

Documentation & Review

This is the final step of the IEE study. The data generated during and for the study was compiled and
examined by experts. Sections of this report were prepared as the study progressed, by consultation with
experts. The report was finally reviewed by Team Leader, who analyzed the information, assessed the
potential environmental impacts in the light of national and international guidelines, and examined the
alternatives in the light of observations on the field as well as meetings with the stakeholders.
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Figure 1-2: IEE Methodology

1.8.Structure of IEE

This document is structured as follows:

e Chapter 1: Introduction to Project and IEE Processes;
e Chapter 2: Provides an overall description of the project;
o Chapter 3: Describes the legislative and policy framework governing the project;

e Chapter 4: Provides environmental (Physical & Biological) and Social baseline conditions of the
macro and microenvironment of the project area;

e Chapter 5: Screening of environmental impacts of the project and appropriate mitigation measures;
e Chapter 6: Provides environmental management and monitoring plan (EMMP); and
e Chapter 7: Provides conclusions and recommendations.

The main text of the report is supported by a series of Annexure which provides supplementary
information including respective sections of prominent provincial and national laws and guidelines.

1.9.1EE Team

EMC Pakistan Pvt. Limited formed the following team for conducting the Initial Environmental
Examination (IEE) of the proposed 150 MW Solar Power Plant at Deh Mitha Ghar — District Malir in
Sindh Province..

Table 1-1: List of IEE Study Team ‘

S. No. Name of Experts Position in IEE Team
1. Mr. Syed Nadeem Arif Director/Team Lead
2. Mr. Syed M. Omer Arif Environmental Engineer
3. Mr. Sohaib Tariq Environmental Engineer
4, Ms. Saira Tariq Environmental Scientist
5. Mr. Vijay Kumar Senior Sociologist
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Chapter 2 PROJECT DESCRIPTION

2.1.Project Ownership

150 MW Solar Power Plant Project in Deh Mitha Ghar is being developed by Sindh Solar Energy
Project (SSEP), Energy Department, GoS.

2.2.Project Location

The project is located in Deh Mitha Ghar, District Malir, Karachi. The Project will be installed at the
site allocated by GoS with location shown map shown below;

67°1'20" B7°20'E 67°240°C 67" 67°4°40°C
i - i ; e’ P

-

r'_tl ProposedProi*t 150 MW KE Site-2 (Deh Mitha Ghar)

' Landmarks Initial Environmental Examination (IEE) |  dpeees iy

Mushamimad Ormae &rif Syad

SINDH SOLAR
ENERGY PROJECT

Figure 2.1: Location Map of Solar PP project

2.3.Project Technical Details
All plant and equipment shall be new and shall be designed, manufactured, and tested in accordance
with the latest IEC or other equivalent standards.

Major equipment/structure that is to be installed at each site is detailed below:

Solar Panel

Latest technology including single-axis tracking of panel considering the site/area condition shall be
selected.

Power Inverters

The project site shall consist of inverters for converting 120MW DC power to AC, which would either
be String or central inverters having standard warranty period, efficiency 97% or above and complying
with IEC/UL Standards.

Power Transformer and other Switchyard Equipment
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The Complex design will include the step-up transformers and shall comprise of adequate electrical and
mechanical protections to ensure safety and reliability.

SCADA, Tele-Communication and Protection Schemes

SCADA, telecommunication and tele-protection equipment of the Complex side shall be two channels
established till load dispatch center for data transfer to SCADA system. Each transmission line will
have dedicated protection relays. Bus-bar protection and step-up transformer protection will be as per
Complex design.

Weather Station

Weather station will include the equipment to measure wind speed, tilted irradiance, horizontal
irradiance, ambient temperature, PV panel temperature etc.

Civil/ Mounting Structure

Mounting system shall be directly anchored into the ground (driven piers, concrete footers, ground
screws, etc.). Mounting system shall be selected so as to withstand wind speeds, earthquakes, floods
etc. in the region and ensure design operations for the life of the project. Civil design of Plant shall have
provision for flood water outlet too.

Balance of System:

The BOS will be selected to ensure that the system is able to service for the life of the project, broadly
some of the aspects of the BOS are:

Medium voltage switchgears, MV transformer, DC system, control and protection equipment of
adequate capacities and complying with IEC standards. MV and LV Cabling shall be according to site
conditions and Plant design.

RO plant (if required) shall be installed for cleaning and plant operational services. Outdoor electronic
equipment and panels having Ingress protection class 65. Substation properly equipped with LV Power
supplies, back-up power supplies, UPS, Diesel generators, auxiliary transformers, telephone and
internet connection, lighting, HVAC, water supplies, drainage, fire and intruder alarms, PV plant
earthing, cables protection and insulation monitoring etc.

Safety & Security

Lighting arrestors, proper grounding of all equipment shall be ensured and surge protection shall be
provided on all electrical systems. There will be underground interconnecting solar arrays. Fire safety
protection and adequate lighting at regular intervals to ensure visibility at all times. Fencing and
surveillance to ensure security of the complex, security cameras and microwave sensors etc.

Interconnection Requirements

The interconnection point will be droppers from the terminal tower connected to the gantry of
transmission lines and the proposed interconnection scheme will be double circuit in-out from
transmission line.

EMC Pakistan
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Chapter 3 POLICY, LEGAL & ADMINISTRATIVE
FRAMEWORK

This section provides detailed review of policies, legislation, and guidelines that have relevance to the
proposed SOMW 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

Pakistan’s statute books contain a number of laws related to the regulation and control of the
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.

3.2. National Environmental Policy, 2005

The National Environmental Policy, 2005 aims to protect, conserve and restore Pakistan’s 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.

3.3. 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:

* Maintaining soils in cropland;
» Increasing irrigation efficiency;
=  Protecting watersheds;

=  Supporting forestry and plantations;

EMC Pakistan
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= Restoring rangelands and improving livestock;

=  Protecting water bodies and sustaining fisheries;

= Conserving of biodiversity;

» Increasing energy efficiency;

= Developing and deploying material and energy renewable;
= Preventing and abating pollution;

* Managing urban wastes;

=  Supporting institutions for common resources;

= Integrating population and environmental programs;

»  Preserving the cultural heritage

3.4. 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 formulated by the authority
to meet Pakistan’s international obligations, monitor the implementation of National Adaptation Plan
and its constituent provincial and local adaptation action plans, approves guidelines for the protection
and conservation of renewable and nonrenewable resources, species, habitats and biodiversity adversely
affected or threatened by climate change.

The Act is applicable to proposed project as the proposed project involves the solid waste management
activities that may contribute to generation of greenhouse gases.

3.5. 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.

3.6. Land Acquisition Act, 1894 and Land Acquisition (Sindh Amendment) Act 2009

The primary law for acquisition of land for public purposes in Pakistan is the “Land Acquisition Act
(LAA), 1894” (hereinafter referred as the Act). The land acquired under the Act vests in the province
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.

EMC Pakistan
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3.7.  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 its location. The proposed Project will require
special consideration of flood risks and disaster management strategies as per the Act.

3.8. 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.

3.9. 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
transmission.

3.10. 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:

o The environmental assessment report format;

o Assessing impacts;

e Mitigation and impact management and preparing an environmental management plan;
e Reporting;

e Review and decision making;

e Monitoring and auditing; and

e Project Management.

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

EMC Pakistan
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3.11. 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.

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

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

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

3.12. Provincial Laws and Regulations

3.12.1 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.

3.12.2 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.

3.12.3 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 I lists projects that may not have significant
environmental impacts and therefore require an Environmental Checklist. Schedule II lists projects of
considerable environmental impacts requiring preparation of an IEE report. Schedule III lists projects
of potentially adverse environmental impacts requiring preparation of an EIA report. The regulation
also requires that all projects located in environmentally sensitive areas require preparation of an EIA.
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3.12.4 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.

3.12.5 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.

3.12.6 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.

3.12.7 Sindh Cultural Heritage (Preservation) Act, 19943

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, archaecological, artistic, ethnological anthropological and national interest in
the Province of Sindh.*

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.

3 Sindh Cultural Heritage (Preservation) Act, 1994 — Gazette of Sindh (April, 1994)

4 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 empowers the Government of Pakistan to prohibit excavation in any area that may contain such articles

of archaeological significance.
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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.

3.12.8 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.

3.12.9 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
structures are found.

3.12.10 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.

3.12.11 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.

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

3.13.1 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.

3.13.2 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.

3.13.3 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 shall 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 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.

3.13.4 Workmen’s Compensation Act, 1923

Workmen’s Compensation Act, 1923 provides for the compensation to be paid by employer to 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.
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3.13.5 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.

3.13.6 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. Section 34 of the Factories Act provides that “no adult 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.

3.13.7 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. 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.

3.13.8 ILO Conventions - Ratifications for Pakistan

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

e (029 - Forced Labor Convention, 1930 (No. 29)
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e Cl111 - Discrimination (Employment and Occupation) Convention, 1958 (No. 111)
e (138 - Minimum Age Convention, 1973 (No. 138)

e (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.

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.

3.13.9 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:

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

o Article 4 provides for the right of individual to enjoy the protection of law and to be treated in
accordance with the law. This applies to the citizens as well as “to every other person for the time
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being within Pakistan” without distinction. This article also clearly states that certain rights cannot
be suspended.

o 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.

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

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

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

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

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

o 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

o 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.

3.13.10 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:

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

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

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

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

o 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:

o Contract of Employment;

e Termination of Contract;

e Working Time and Rest Time;
e Working hours;

e Paid Leave;

e Maternity Leave and Maternity Protection;
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e Other Leave Entitlements;

e Minimum Age and Protection of Young Workers;

e Equality

e Pay Issues;

o Workers' Representation in the Enterprise;

e Trade Union and Employers Association Regulation; and
e Other Laws.

3.13.11 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 ILO requirement viz: “No discrimination shall be made on the basis of sex, religion,
political affiliation, sect, color, caste, creed, ethnic background in considering and disposing of issues
relating to the enforcement of this Act”. In all proposed Laws the cognizance has been changed from
that of the Judicial Magistrate to the Presiding Officer Labor Courts who is a Session Judge.

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

3.13.12 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.

3.13.13 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.

3.14. 1IFC General EHS Guidelines

The EHS guidelines published by IFC are technical reference documents that address IFC’s
expectations regarding the industrial pollution management performance of its projects; however, these
guidelines have been benefited from for other projects as well. They are designed to assist managers
and decision makers with relevant industry background and technical information. This information
supports actions aimed at avoiding, minimizing, and controlling EHS impacts during construction,
operation, and decommissioning phase of a project or facility. Environmental issues associated with the
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construction and maintenance activities may include, among others, noise and vibration, soil erosion,
and threats to biodiversity including habitat alteration and impacts to wildlife.

Examples of the impacts addressed in the General EHS Guidelines include:

e Construction site waste generation;

e Soil erosion and sediment control from materials sourcing areas and site preparation activities;

e Fugitive dust & other emissions (e.g., from vehicle traffic, land clearing activities, & materials
stockpiles);

e Noise from heavy equipment and truck traffic;

e Potential for hazardous materials and oil spills associated with heavy equipment operation and
fueling activities.
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Chapter 4 ENVIRONMENTAL & SOCIAL BASELINE

4.1 General

The baseline study is the existing environmental conditions of the project area related to the physical,
biological and socio-economic environment prior to the beginning of construction activities. The
existing baseline study would assist in understanding the prevalent macro and micro environment of
this project and would also enable assessment of possible environmental impacts that may arise as a
result of the activities associated with the project. It would also assist the design team in defining the
mitigation measures that would be required to minimize the negative impacts which are identified in
this study.

The site can be approached by the Hub Dam Road when approaching the Hub dam itself. The Hub Dam

Canal travels on the Eastern Side of the demarcated site serving as a source of water.

The site consists of undulating terrain along the boundaries of the site, with rising elevations towards the
Centre where it forms a hill that runs through the middle of the site from North to South.

Due to the presence of the Hub Dam Canal, the area has some agricultural activity as well as some people
associated with the fields residing there.

The Hub Dam Canal's minimum and maximum distances from the subproject site eastern boundary are

109 meters and 174 meters, respectively.

Due to the recent rains in the area, the area had also witnessed the growth of rain fed vegetation, attracting

animals for grazing.

Page 21



Initial Environmental Examination (IEE) Final Report
Installation and Commissioning of Solar Power Plant P

NotuCam @105

Figure 4.1: Photographs from Microenvironment
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Figure 4.2: Location Map of Proposed 150 MW Solar Power Plant — Deh Mitha Ghar
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4.2 Geography, Geomorphology and Soil

Geology: Karachi is the part of major synclinorium stretching from Ranpathani River in the east to Cape
Monze in the west, Mehar and Mole Jabal (Mountains) in the north. Within the synclinorium a number of
structures such as Pipri, Gulistan-e-Jauhar, Pir Mango and Cape Monze are exposed. The presence of
concealed structures under the Malir River valley, Gadap and Maripur plains can fairly be deduced.

Rock aggregates, sand, limestone and clay are some of the potentials for gainful utilization. The area is
underlain by rocks of sedimentary origin ranging in age from Eocene to Recent. Major structural trends
and the basin axis strike generally south but with a “bulge” to the east also called Karachi Arc (Bender
and Raza 1995).
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Figure 4.3: Geological map of Karachi

Geomorphology of Karachi: Karachi is located in the south of Sindh, on the coast of the Arabian Sea. It
covers an area of approximately 3,600 km?, comprised largely of flat or rolling plains, with hills on the
western and northern boundaries of the urban sprawl. The city represents quite a variety of habitats such
as the sea coast, islands, sand dunes, swamps, semi-arid regions, cultivated fields, dry stream beds, sandy
plains, hillocks. Classified according to physiographic features, Karachi City District can be divided into
three broad categories:

e Hilly Region (Mountain Highland),
e Alluvial Plain (Piedmont Plain), and
e Coastal Areas (Valley Floor).

The metropolitan area is divided by two non-perennial river streams namely Lyari and Malir Rivers. The
Malir River flows from the east towards the south and centre, and the Lyari River flows from north to the
south west. Gujjar and Orangi are the two main tributaries of the Lyari River while Thaddo and Chakalo
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are the main tributaries of the Malir River. The dry weather flow of both rivers carries urban sewage that
is ultimately drained in the Arabian Sea. Among the various physiographic features, low flat-topped
parallel hills devoid of vegetation, interspersed with widespread plains and dry riverbeds are the main
topographic characteristics of the city.

25° 00°

24" 454

Figure 4.4: Geomorphological Zones of Karachi Region
(Source: Hamid et al., 2019%)

Soil: The rocks belong to Paleozoic, Mesozoic and Tertiary Geological timescale. Soils of river plain
are generally loamy, clayey and seasonally flooded soils. Some areas nearby Malir river salt affected
soils. These soils found along river i.e., Loamy and some sandy stratified soils (Torrifluvents and
Torripsamments) of recent river plains. The Town of Malir situated on the right bank of River Malir
shows variable percentages of fine fractions in the soil components and the bulk density values in the
range of 1.83-1.95 gm/cm’.

5 Hamid et al. (2019). Soil Classification as a Tool for Evaluating Soil Behavior as Foundation Materials. International
Journal of Economic and Environmental Geology, 41-46.
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Figure 4.5: Soil Characteristics Map of Karachi
4.3 Seismicity

Seismotectonic Study for macro-environment of Project site aims at elucidating the impact of tectonic
movement induced seismicity on the microenvironment. Karachi is Pakistan’s largest city with
population exceeding 18 million and is amongst the top five most congested cities in the world. Karachi
has experienced no earthquake related damage in the recorded history of past ~ 175 years. Yet, Karachi
is located in a seismically active tectonic setting often compared to Los Angeles with active plate
boundary faults and triple junctions within a radius of ~ 150 km. This discrepancy in earthquake history
and seismotectonic setting has led to diverse seismic hazard assessments for Karachi ranging from
assignment of seismic hazard zones I (least severe) to IV (most severe). Recent assessment adopted in
Building Code of Pakistan (2007) assigns an intermediate seismic hazard value of 0.16—0.24 g (Zone

1IB) to Karachi, which is broadly accepted but sometimes criticized to be an underestimation.

A recent study entitled “Seismic sources for southern Pakistan and seismic hazard assessment of
Karachi”®, based on a new active fault’s compilation and seismic sources definition together with
incorporation of maximum possible information on historical earthquakes (up to 893AD), has led to a
re-assessment of seismic hazard for Karachi using probabilistic and deterministic seismic hazard
assessment approaches. The main findings of this study are:

6 Waseem, M., Khan, M. A., & Khan, S. (2019). Seismic sources for southern Pakistan and seismic hazard
assessment of Karachi. Natural Hazards, 99(1), 511-536.
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e Karachi is assessed to be prone to ground motions ~0.25 g with metropolitan areas having
hazard values between 0.21 and 0.25 g for 10% probability of exceedance in 50 years (475-
year return period).

e The deterministic seismic hazard analysis suggests maximum that peak ground acceleration
(PGA) varies from 0.19 t0 0.99 g in Karachi and its higher values are concentrated around the
Nagar Parker fault that is controlling and hazardous for Karachi.

Despite a safe seismic history spanning past about 175 years, Karachi is located in a tectonic setting,
which is considered amongst the most active in the world. The active Chaman transform fault marking
plate boundary between the Indian and Eurasian plates is located only 120 NW of Karachi. Karachi
itself is located at the southern tip of N—S trending Kirthar active foreland thrust-fold belt at the western
deformed edge of the Indian plate. The triple junction between the Indian, Arabian and Eurasian Plates
is located 110 km to the SW of Karachi.
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Figure 4.6: Tectonic setting of Karachi7

Seismic activity in the region is the result of the triple junction as well as the Karachi Arc, located in
southeastern Pakistan, as a large fold and thrust belt that shows Neogene thin-skinned eastward
movement. Seismic activity in and around the region shows that the Karachi Arc has been active since
long in prompting the eastward movement of the delta. It is possible that the movement is related to the
rebound that takes place after mass shift. Sarwar has suggested that the eastward creep of Karachi Arc

”Waseem, M., Khan, M. A, & Khan, S. (2019). Seismic sources for southern Pakistan and seismic hazard
assessment of Karachi. Natural Hazards, 99(1), 511-536.
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is directly related to active subsidence of the Hyderabad graben that underlies it and also defines the
northern and southern limits of the Karachi Arc.®

It may be added that subsidence such as that on Southern coast of Sindh, occurs naturally as a result of
plate tectonic activity above active faults, and in places where fluid is expelled from underlying
sediments and is common at river deltas that may have receded. Earthquakes arise and result from the
release of the force along the growth fault plane. As a result, many different growth faults are created
as sediment loads shift basin ward and landward.

Seismic Coefficient: According to uniform building code (1997) the soil profile type of the project falls
in category "Sc" corresponding to "Soft Rock/Very Dense Soil". Details are annexed in Subsoil
Geotechnical Investigation Report. Following parameters can be adopted: Seismic Zone = 2B, Zone
Factor = 0.2, Soil Profile Type = Sc, Seismic Coeff "Ca" = 0.24 and Seismic Coeff "Cv" = 0.32

Earthquakes: Historically the coastal region has suffered a number of earthquakes. Detailed review of
the geological history including the modern time reveals the occurrence of deep-sea earthquakes at
different times, throughout history in the North Arabian Sea, as presented below:
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Figure 4.7: Earthquake recorded (1950-2019) in the Arabian Sea and its surroundings9

8 (Sarwar, G., 2004. Earthquakes and the Neo-Tectonic Framework of the Kutch-Hyderabad-Karachi Triple
Junction Area, Indo-Pakistan. Pakistan Journal of Hydrocarbon Research, 14, 35-40).

9 Aslam, B., Ismail, S., & Magsoom, A. (2020). Geospatial mapping of Tsunami susceptibility of Karachi to
Gwadar coastal area of Pakistan. Arabian Journal of Geosciences, 13(17), 1-12.

9 (Sarwar, G., 2004. Earthquakes and the Neo-Tectonic Framework of the Kutch-Hyderabad-Karachi Triple Junction Area, Indo-
Pakistan. Pakistan Journal of Hydrocarbon Research, 14, 35-40).
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Seismicity of the Site: According to the Uniform Building Code (1997), Karachi and its adjoining areas
fall in Seismic Zone-2B.

Sarwar and Alizai have compiled a list of earthquakes during the 1902-2013 period and also produced
the above map that gives a distribution of hypocenters of earthquakes during the same period. From the
distribution of hypocenters, it has been inferred that the entire Karachi Arc and surrounding areas are
seismically active with hypocenters ranging in depth from 0-500 kilometers. From the depth of
hypocenters, it is inferred that active deformation has taken place at multi-levels ranging from shallow
too deep in the basement. Quite a few of the recent epicenters are found within or in close proximity to

parts of Karachi that have faced recurrent earthquake activity.

Figure 4.8: Seismic Zones in Karachil0

0 Map data source(s): PMD, GSP, Pakistan Engineering Council — Prepared by Al Hasan Systems Private Ltd.
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Figure 4.9: Seismic Hazard for Pakistan in terms of Peak Ground Acceleration (PGA)11

Earthquakes: Historically the coastal region has suffered a number of earthquakes. A list of
earthquakes that have affected Karachi and its vicinity has been compiled by the Meteorological
Department and listed by Sarwar and Alizai.

Some of the events are listed in Table-4.1.

Magnitude
Date Lat-N Lat-E
Depth (km) Richter Scale
26-09-1977 25.4 68.2 33 4.5
25-11-1982 25.6 67.9 33 4.9
17-12-1985 24.9 67.4 33 4.9
24-12-1985 24.8 67.6 33 4.7
10-09-1991 24.4 67.7 33 4.8
19-09-1991 243 68.7 33 4.7
23-04-1992 243 68.8 33 3.7
24-12-1992 25.2 67.7 33 3.6
05-02-1993 24.6 68.9 33 43
26-01-2001 23.4 70.3 17 7.6

" PMD Seismic Monitoring and Early Tsunami Warning Centre -
http://seismic.pmd.gov.pk/seismicnew/map2.html
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The largest earthquake that was incident in 1819, had a magnitude of 8.0; it was felt over almost all
over the Indian sub-continent. Eastern branch of the Indus River was blocked, long tract of alluvial land
was uplifted, and there was surface faulting and subsequent subsidence in the epicenter area. This fault
produced a scarp called “The Allah Bund”.

4.4 Liquefaction Features Caused by Earthquake

Liquefaction is a total loss of strength due to undrained restructuring. Disturbance, by shearing or
vibration, destroys soil skeleton, with loss of grain contact and decrease of porosity, soil load is
transferred to pore water, water pressure>normal stress=0, and soil acts as a liquid. Drainage reduces
pore water pressure, allows grain contact and thixotropic recovery of strength (Waltham, 2002). Strong
shaking produces liquefaction in the fine sands and silts during the earthquake. This causes the mineral
grains to settle and expel their interstitial water to the surface. If the pore-water pressure rises to a level
approaching the weight of overlying soil, the granular layer behaves as a viscous liquid rather than a
solid and leads to collapse of even engineered structures. Liquefaction has been abundant in areas,
where groundwater lies within 10 meters of the ground surface (Husain et al., 2004). Investigators
typically have designated sites as “Liquefied” on the basis of the presence of surficial liquefaction
features, such as venting of sediment to the surface (i.e., sand boils), ground cracking associated with
liquefaction (e.g., lateral spreading), or surface settlements. Other evidence of liquefaction includes
tilting or settling of overlying structures and floating of underground structures (Olson et al., 2002).
Mahmood and Shaikh (2008) investigated the “sinking” of a water tower in 2006 near Clifton area and
speculated about liquefaction due to mild earthquakes.

4.5 Meteorology and Climatic

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

Table 4.1: Seasonal Characteristics of the Climate of Karachi

Season Temperature Rainfall Wind
There are less
The summer is hot frequent rain The wind speed in summer is
with temperature showers in summer | variable. It is around 2.5 m/s in
increasing from 26.2 with no more than | March and rises upto 18 m/s in

Summer (Mid-March to . .. . . .
°C in March, risingup | 1 or 2 rainy days in | April and drops to 4 m/s for the

Mid-June . S
) to 40 °C in June. summer. Average rest of the season. The direction
total amount of mostly remains blowing from
rain in summer is West

around 10 mm
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. Almost 80 % of the
The temperature in )
. . yearly rain occurs . .
. monsoon remains high  ° The wind direction in the
Monsoon (Mid-June to . in the monsoon . .
. but relatively lower . monsoon is mostly blowing
mid-September) with July and
than summer and ) from East.
. August being the
oscillates around 32°C.
wettest month.
The average The post-monsoon
temperature post period remains . . .
Post-Monsoon Summer The wind speed in September is
. monsoon drops and mostly dry and
(Mid-September to . . . around 3.7 m/s and drops to 1.4
average min rainfall in .
November) . m/s in November.
temperature may reach | November is
12 °C in November. around 1.8 mm.
. The wild speed in the winter
. L Like the other .
The winter is mild season increases from 1.4 m/s
. . seasons, except . .
with January being the . in December to 2.6 m/s in
. monsoon, there is . L
Winter (December to coolest month where . . March. The wind direction for
. o little occasional . .
mid-March) average minimum most part winter season 18

rainfall. The

temperature falls to 6 blowing from NE and changes

rainfall in winter is = .
°C. its course to blowing from West
less than 50 mm. .

in early March

i.  Temperature

The air temperature in Karachi Division and its coastal areas are generally moderate throughout the
year due to presence of sea. Climate data generated by the meteorological station at Karachi Air Port
represents climatic conditions for the region. The mean monthly maximum and minimum temperatures,
recorded during the last 20 years in Karachi to describe the weather conditions are shown in Table
4.1(b) and 4.2 respectively.

Maximum Temperatures (°C) in Karachi

Year Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2001 27.2 1 29.6 | 33.1 | 346 | 351 349 322 323 33.1 36.0 335 304 327
2002 27.0 282 333 354 356 351 322 316 314 365 327 28.1 323
2003 27.6 | 28.5 324 | 36.6 | 357 | 349 341  32.6 325 37.0 322 283 327
2004 26.6 299 362 354 368 356 33.8 327 32.8 33.7 33.1 294 33.0
2005 249 263 | 31.5 353 354 360 332 322 342 352 331 284 321
2006 26.0 313 31.8 340 346 353 338 31.0 342 350 334 263 322
2007 269 294 314 377 360 364 NA NA NA NA NA NA 330
2008 244 269 343 344 339 351 335 319 347 355 325 272 320
2009 26.2 | 29.8 | 33.0 | 36.0 | 36.8 | 35.7 | 345 | 33.0 32.8 359 330 286 329
2010 275 292 34 357 365 347 346 332 345 359 327 28 33.0
2011 269 | 285 332 358 353 353 342 328 329 N/A NA NA NA
2012 25.7 269 317 351 355 346 332 327 332 350 327 282 320
2013 26.7 | 28.0 | 333 | 340 | 35.1 | 36.5  33.8 321 33.0 357 323 283 324
2014 25.5 28.0 31.7 351 359 365 340 33.7 338 363 329 287 327
2015 263 | 289 | 31.5 359 | 36.0 37.7 34.1 323 346 358  33.0 28.6 329
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2016 27.8 303 333 347 357 36.1 33.6 33.0 329 340 333 31.0 33.0
2017 254 1302  32.8 355 362 363 33.1 33.8 334 36.6 323 282 328
2018 28.5 1 304 344 362  38.7 354 338 319 32,6 36.8 338 282 334
2019 263 1 268 313 354 360 372 347 325 357 358 315 271 325
2020 243 1 30.1 312 362 36.6 373 367 346 350 362 314 28.1 33.1
2021 26.6 | 31.3 346 373 375 36.1 | 345 32.6 363 348 340 276 33.6

Source: Pakistan Meteorological Department

Table 4.2(b): Mean Monthly Minimum Temperatures (°C) in Karachi

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2001 11.5 149  19.6 | 23.8 | 28.1 | 29.0 27.1 | 26.5 259 244 18.6 158 22.1
2002 12.8 13.8 19.5 239 27.0 282 29.6 256 248 225 17.7 149 21.7
2003 12.7 1 169 | 19.8 | 242 | 26.5 | 282 23.6 | 27.0 253 209 152  12.0 21.0
2004 129 145 19.1 248 273 288 27.5 263 253 224 18.0 154 219
2005 12.3 | 11.3 | 20.3 | 23.0 | 264 | 283 272 | 26.6 26.6 229 189 13.0 214
2006 11.7 18.1 19.6 245  27.5 285 283 263 268 257 194 14.0 225
2007 13.0 173 | 19.7 | 247 | 27.6 | 28.6 N/A | N/A N/A | N/A N/A | N/A 218
2008 10.1  11.1  19.6 24.0 273 29.1 279 268 26.6 238 17.6 149 21.6
2009 14.7  16.5 | 20.8 | 23.8 | 27.6 | 28.7 | 28.1 | 27.5 | 26.5 22.6 17.0 139 223
2010 122 147 213 251 28 28.2 283 272 258 239 174 11.1 219
2011 11 145 19.7 | 23.1 | 27.1 28.8 27.8  28.6 26.5 N/A N/A | N/A NA
2012 112 119 19.1 245 272 28.0 279 269 264 227 18.6 142 21.5
2013 11.6 | 15.1 | 19.2 | 242 | 27.1 | 29.3  28.0 | 26.6 255 254 18.1 | 13.0 21.9
2014 99 13.1 189 244 270 292 283 27.1 268 233 195 13.1 21.7
2015 12.6 164 | 19.2 | 257 | 27.7 | 29.8 284 | 269 263 249 18.6 12.6 224
2016 148 149 21.7 246 279 279 281 271 264 240 17.1 155 225
2017 12.5 182 203 | 244|278 | 292 277 270 262 235 16.8  13.0 222
2018 129 158 209 253 27.7 288 28.1 263 255 23.0 193 13.1 222
2019 13.3 153 | 19.0 | 24.0 | 26.6 | 28.9 | 28.1 | 26.8  27.2  24.0 194 | 13.7 222
2020 10.8 153 19.1 24.7 27.7 29.7 294 28.1 273 227 16.0 125 219
2021 92 | 150 21.6 251 289  29.6 285 274 280 231 176 139 223

Source: Pakistan Meteorological Department
ii.  Precipitation

The main source of precipitation is rainfall which is received mostly in the months of July to September
during SW Monsoon winds. It is very erratic as some years are dry and others are wetter.

Occasional winter rains are also received in the months of December —February as result of NE winds
which count 15-25% of total rainfall.
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct = Nov Dec = Annual

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

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

2003
6.4 21.8 0 0 0 16.3 | 2704 9.8 N/A 0 0.2 0 3249

2004
13.7 0 0 0 0 N/A 3 5.6 N/A | 393 0 43 65.9

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

2006
N/A 0 N/A 0 0 0 66.2 1486 219 0 3.1 61.3 301.1

2007
0 13.2 334 0 0 110.2 | N/A N/A N/A | N/A @ N/A N/A 156.8

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

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

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

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

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

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

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

2017
41.5 | Trace 0 0 0 58.8 333 65.6 26.4 0 0 6.6 2322

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

2019
394 | Trace 2.2 0 0 1.6 66.3 204 51.7 1.2 | Trace @ Trace 367.3

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

2021
0 0 0 0 0 Trace @ 454 | Trace @ 88.3 17.2 0 16.9 167.8

Source: Pakistan Meteorological Department

The wet years have been found to follow a 3-year cycle during the first 9 years of the 3rd Millennium.
The year 2010 was among the wettest years since Karachi City had witnessed more than 5 spells of 50
mm each during the month of July, three major spells of 60 to 100 mm in August and two spells of 25
and 10 mm each in the month of September. In July and August 2011 again, there was heavy rainfall
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all over Sindh. Hyderabad received about 74 to 103 mm rain in 24 hours and the same amount poured
in Karachi and the villages in its outskirts. Among the other July 2020 was considered to be the wettest
month among the others and the total annual rainfall records in 2020 higher than other past 19 years.
The torrential rains resulted in flooding of several villages in Karachi District. The ongoing monsoon
season of 2022 has brought more rains in Karachi than in past twenty years.

ili.  Wind Speed & Direction

The wind direction and speed between the summer and winter monsoon seasons are rather unsettled
and large variations are noted both with respect to speed and direction. The wind velocity record (2001-
2021) indicates that the velocity varies and ranges between 1.0 m/s to 13.7 m/s. The Tables 4.4 and 4.5
show the wind speed and direction respectively.

Year Jan Feb @ Mar Apr May Jun Jul Aug Sep Oct Nov  Dec  Annual
2001 (26 34 43 5.6 7.5 8.1 6.8 7.3 5.5 3.7 2.0 24 4.9
2002 3.6 39 4.0 6.5 8.5 8.2 9.8 7.3 7.7 33 2.9 3.2 5.7
2003 | 40 5.0 5.4 52 7.7 8.8 6.7 7.1 6.0 32 3.1 3.0 5.4
2004 34 37 4.0 6.0 8.0 9.0 10.0 95 7.3 3.8 1.0 2.5 5.7
2005 3.6 42 4.8 5.1 7.1 7.5 9.0 6.9 6.4 3.9 2.0 1.5 5.2
2006 2.0 3.0 3.0 6.2 8.0 7.7 8.3 6.2 4.7 4.2 22 3.0 4.9
2007 2.0 3.7 4.0 4.0 6.0 6.3 N/A | NJA | NJA | N/A | N/A | N/A |43
2008 43 7.6 8.2 10.5 126 7.6 11.0 93 8.7 6.6 5.1 3.9 7.9
2009 7.0 72 7.9 9.3 9.8 9.7 9.5 9.3 9.1 6.1 5.0 3.9 7.8
2012 58 6.6 9.3 9.8 123 128 13.1 112 84 7.1 5.7 5.8 9.0
2013 52 69 9.0 10.3 | 11,5 108 | 12.0 | 11.2 | 103 7.7 5.1 4.5 8.7
2014 59 89 8.6 1.5 124 134 128 116 11.7 83 6.0 4.5 9.6
2015 | 69 | 103 101  11.5 | 12.8 123 | 13.7 | 123 105 8.7 5.6 5.8 10.0
2016 7.5 8.7 4.8 1.1 13.0 117 11.8 105 121 9.2 5.5 52 8.4
2017 | 7.0 | 8.0 10.8 121 128 | 11.5 | 121 | 103 | 8.7 8.5 5.4 7.4 6.9

2018 63 7.0 9.5 102 108 | 11.1 123 124 122 8.7 6.1 6.8 9.4
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2019 6.7 89 102 | 11.7 121 | 11.7 | 137 9.1 8.5 80 | 69 74 9.6
2020 9.0 94 9.0 105 133 109 10.1 89 9.4 7.3 6.2 5.5 9.1
2021 6.1 7.6 9.7 8.5 1.7 127 126 11.1 | 8.8 8.1 6.7 6.6 92

Source: Pakistan Meteorological Department

Table 4.5: Wind Direction at 12:00UTS

Year Jan Feb Mar Apr May @ Jun

2001  S54W | S43W | S42W | S45W | S46W | S45W

2002  S67W | S52W  S51W | S55W @ S51W | S42W

2003  S60W | N50W | S45W | S48W | S45W | S68W

2004 N27E | S46W  S53W  S49W @ S52W | S54W

2005 NO63E | S5I1W | S50W | S52W | S63W | S48W

2006 < S48W | S62W  S50W | S57W | S64W | S60W

2007  S30W | S62W | S47W | S55W | S58W | S47W

2008 N45E | S47W  S54W  S51W  S52W  S39W

2009 N45E | S45W | S41W | S58W | S46W | S46W

2012  S3E NS6E  S62W  S46W  S61W  S51W

2013  N39W | S54W | S56W | S54W | S61W | S40W

2014 S72E | S54W  S43W  S46W  S46W  S45W

2015 S72E | S54W | S43W | S48W | S50W | S40W

2016 S43W | S36W  S48W  S54W  S54W @ S45W

2017 H S83E | S56W | S51W | S45W | S45W | S44W

2018 S54W | S43W  S42W  S45W  S46W  S45W

2019  S67W | S52W | S51W | S55W | S51W | S42W

2020 N3IE | S12W  S52W  S55W  S49W = S44W

Jul

N52W

S54W

S60W

S54W

S54W

S67W

S41W

S50W

S56W

S66W

S53W

S54W

S54W

S48W

S66W

N52W

S54W

S47TW

S45W

S47W

S62W

S49W

S78W

S55W

S52W

S49W

S51W

S52W

S48W

S55W

S36W

S57TW

S59W

S45W

S55W

Sep

S44W

S48W

S43W

S56W

S8TW

S51W

S60W

S46W

S56W

S53W

S55W

S85W

S50W

S51W

S48W

S44W

S48W

S47TW

Oct

N56W

S56W

S54W

S47TW

S54W

S53W

S48W

S39W

S42W

S41W

S47TW

S45W

S41W

S45W

S51W

N56W

S56W

S38W

Nov

S45W

N54W

S50W

S45W

S52W

S49W

S48W

S38W

S39W

S41W

S17W

S49W

S43W

S59W

S45W

N54W

S4E

Dec

S06W

S41W

S27TW

NS6E

N23W

N79E

N45E

S45E

NOW

N50W

S45E

S58W

S36W

N45E

S06W

S41W

N35E
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2021 | S21W | S38W | S44W | S42W | S52W | S53W | S55W | S48W | S40W  S41W | S22E | S40E

Source: Pakistan Meteorological Department
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melective B

Figure 4.3: Wind rose for Karachi 12
iv.  Humidity

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

Table 4.6: Mean Monthly Relative Humidity (Mean) at 1200 UTC (%)

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

2014 | 250 270 350 | 470 | 570 H 61.0 640  61.0 | 60.0 | 36.0 360 31.0 450

2015 | 38.0 41.0 37.0 450 60.0 56.0 69.0 67.0 560 47.0 280 31.0 479

2016 | 46.0 | 250 | 41.0 | 47.0 | 60.0 | 60.0 680 @ 70.0 63.0 57.0  34.0 | 38.0 | 50.8

2017 | 38.0 250 36.0 440 590 62.0 70.0 670 63.0 440 290 20.0 464

2018 | 36.0 ' 37.0 33.0 450  46.0 650 | 65.0 | 68.0 | 63.0 | 40.0 32.0 | 30.0 | 46.7

2019 404 339 366 480 556 588 648 726 676 41.1 34.6 29.7 48.6

12. Source: https:/
/www.meteoblue.com/en/weather/forecast/modelclimate/karachi_pakistan_1174872
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2020 | 299 | 281 342 444 57.1 | 56.8 | 65.0 | 748 | 624 | 38.1 329 | 29.1 @ 4e6.1
2021 313 341 412 433 543 603 675 645 63.0 465 27.6 @ 38.7 47.7

Source: Pakistan Meteorological Department

4.6 Urban Heat Island (UHI) Effect

The term "heat island" describes built environment that are hotter than nearby natural areas. An urban
heat island refers to a city or metropolitan area that is significantly warmer than its surrounding natural
areas due to human activities. The temperature difference usually is larger at night than during the day
and is most apparent when winds are weak. UHI is most noticeable during the summer and winter
seasons. It is estimated that the annual mean air temperature of a city with 1 million or above inhabitants
can be 1-3°C warmer than its surroundings. In the evening, the difference can be as high as 12°C. The
heat island can affect communities by increasing summertime peak energy demand, air conditioning
costs, air pollution and greenhouse gas emissions, heat-related illness and mortality, and water quality.

The city of Karachi has been growing exponentially in terms of urbanization and population growth.
The city hosts more than 22 million population with a density of 4,115 persons per kilometer square
(km2). The urban area density has increased from 233 km?2 in 1947 with a population size of 0.4 million
to 3,566 km2 in 2004 with a population size of 14 million (Qureshi et al., 2008). Rapid urbanization
and global warming have initiated UHI effect over the city. A strong incidence of UHI is generally
associated with a severe heat wave hazard in terms of sensible temperature. UHI effect is the unique
feature of the June 2015 heat wave in Karachi. It is expected that with growing global warming
incidence and poor coping strategies, UHI would become a major health risk for the vulnerable segment
of population in mega-cities around the globe such as Karachi.

Causes of Urban Heat Island Effect: The principal reason for the night time warming is the retention of
short-wave solar radiation absorbed during the day time by the infrastructural material consisting of
concrete and asphalt. These materials are commonly used in urban areas for pavement and roofs that
have significantly different thermal and radiative properties compared to the surrounding rural areas.
This causes a change in the energy balance of the metropolitan area, often leading to higher temperatures
than surrounding rural areas. This energy is then slowly released during the night as a long wave
radiation, making cooling a slow process. Because of this phenomenon, the minimum temperatures of
Karachi remained extremely high during the heat-wave event.

There are several causes of an urban heat island effect in Karachi.

Reduced and slow process of evapotranspiration due to shrinking green areas and spaces in the city.
With a decreased amount of vegetation, the city loses the shade, cooling effect of trees and the removal
of carbon dioxide.

Geometric effects in terms of rising number of tall buildings are a significant contributing factor to
urban heat island effect. Over the years, the number of tall buildings within the city has increased that
provide multiple surfaces for the reflection and absorption of sunlight, and thus increasing the efficiency
with which the city is heated. This is called the "urban canyon effect". Another effect of increased
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number of buildings is the blockage of wind, which also inhibits cooling by convection and pollution
from dissipating.

Waste heat from automobiles, air conditioning, industry, and other sources also contributes to the UHI.
High levels of pollution in urban areas can also increase the UHI, as many forms of pollution change
the radiative properties of the atmosphere.

Aside from the effect on temperature, UHI can produce secondary effects on local meteorology,
including the altering of local wind patterns and humidity, which have been discussed in the previous
section. The UHI effect described above has been one of the major causes of unprecedented large
number of heats related deaths in Karachi. Future climate scenarios suggest that the frequency of this
kind of disasters may increase with the rise of temperature in future.

4.7 Impact of Climate Change - Karachi

A UK-based climate change expert has warned that there will be an exceptional change in the
temperatures in Pakistan as a whole in the coming years, but that the province of Sindh will be less
affected as compared to the other provinces of the country. Karachi may however face the threat of
rising sea levels by the year 2100, at about 8 feet below sea level. The UK-based climate change expert
said that climate change could influence monsoon dynamics and cause summer precipitation levels to
drop, as well delays in the start of the monsoon season. While another report said that the impact of
climate change in Karachi will deepen by 2030. Due to global warming the coastline of Karachi is likely
to be flooded due to rising sea levels. Many seminars and public gathering are held in the city to make
the government and public fully aware of global warming, speakers at the seminar have urged the
government to prepare long and short-term plans to reduce the impact of global warming on natural
resources. Karachi also faces the threat from super cyclones which are said to increase their intensity
and momentum in years to come.

EL-Nino JUNE - AUGUST La-Nina JUNE- AUGUST

List of cyclones that affected Karachi and the Sindh coast: Cyclones that form in the Arabian Sea
do not usually hit Karachi or the Sindh coast, during 1902, 1907, 1944, 1964, 1985, 1999, 2007 and
2010, cyclones made landfall in the Sindh coast including Karachi. Other cyclones that are listed below
caused rains as remnants.

e On 12 June 1964, a deadly cyclone made landfall near Karachi.

e On 15 December 1965, a powerful cyclone slammed the city with 10,000 casualties.

e InMay 1985, a cyclonic storm made a landfall in the eastern direction of Karachi. The cyclonic
storm in 1985 which was moving towards Karachi actually had weakened over the sea while
still a few 100 Kilometers away south of Karachi.
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In November 1993, a category 1 cyclone approached the Sindh-Gujarat border but dissipated
due to high vertical shear over open waters.

In June 1998, remnants of the category 3 Gujarati cyclone (the 5th strongest cyclone of the
Arabian Sea) killed 12 people near and in the city.

In May 1999, again a category 3 major cyclone (the 4th strongest cyclone of Arabian Sea) hit
near the city; this Cyclone killed 700 people in Sindh including Karachi. It is the strongest
cyclone recorded in Pakistan.

In May 2001, the powerful category 3 cyclone (the 3rd strongest cyclone of the Arabian Sea)
hit the Indian border of Gujarat. It caused rain along the Sindh coast, but no damage was
reported.

In October 2004, a severe cyclonic storm, Cyclone Onil, approached the Sindh coast but later
recurred back to the sea; it caused heavy rain that killed 9 people in Karachi.

In early June 2007, super cyclonic storm Gonu (the strongest cyclone in the Arabian Sea)
caused strong gusty winds in the metropolis with light rainfall as the storm was moving towards
Oman.

In June 2007, a cyclonic storm, Cyclone Yemyin, passed near the city and killed 200 people
before moving towards Balochistan where it killed 380 people.

In November 2009, remnants of Cyclone Phyan caused gusty winds along the Sindh coast
including Karachi. However, six Pakistani fishermen were trapped in the storm later rescued
by the Indian Navy.

In June 2010, Cyclone Phet (the 2nd strongest cyclone in the Arabian Sea), once a powerful
category 4 cyclone, made landfall near the city as a weak tropical depression, with a total 14
casualties in and near the city.

In November 2010, remnants of Cyclone Jal caused drizzle with dusty winds in Karachi while
it caused light to moderate rainfall in southeastern Sindh.

In November 2011, the outer bands of cyclone Keila brought drizzle to the city while moderate
showers to the Makran coast.

In October 2021, the deep depression over northeast Arabian sea intensified into a cyclonic
storm “SHAHEEN”, lies centered near latitude 23.2N and longitude 66.5E, at a distance of
about 280 km southwest of Karachi, 230km from Ormara and 470km southeast of Gwadar.

List of Notable floods in Karachi: Most of the flooding in Karachi occurs due to the monsoon
season. But due to the enhancement of the city’s infrastructure flooding has been controlled. But

still excessive and irregular rains can lead to major flooding in the metropolis. Following is some

of the major floods in the city;

On 7 August 1953, the city received its record-breaking 24-hour rainfall causing widespread
flooding about 278.1 millimeters (10.95 in) rain was recorded.

On 1 July 1977, Karachi received its third highest rainfall of 207 millimeters (8.1 in) in 24
hours, it caused massive flooding in the city and killed 248 people in the city.

In 2003, massive flooding during monsoon season devastated the Sindh, two days of rainfall of
284.5 millimeters (11.20 in) created havoc in the city.

In 2006, after two year of drought period heavy rainfall lashed the city during the monsoon
season, but the city came to standstill on 17 August when widespread rainfall of 77 millimeters
(3.0 in) created flood-like situation in the city killing 13 people and submerging roads, low-
lying areas and underpasses with rainwater.
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e In 2007, almost all the rains that occurred in this monsoon season brought flooding with it,
During the month of June Cyclone Yemyin created havoc in the city from 21 June to 26 June
2007 110.2 millimeters (4.34 in) of heavy downpour was recorded which killed 228 Karachiites
on 23 June, then from 9 August to 11 August a strong tropical depression brought massive
flooding in the city with 191 millimeters (7.5 in) of rain killing 21 people and submerging low-
lying areas and underpasses. While on 22 August a monsoon depression once again flooded the
city with 80 millimeters (3.1 in) of rainfall killing 10 people.

e On 18 July 2009, there was severe flooding due to a tropical depression, in which city’s second
highest rainfall of 245 mm (9.6 in) occurred in just 4 hours, killing 20 and injuring 150 people.
Another flooding event occurred on August 31, 2009 when a well-marked low pressure was
present over Sindh, the rainfall was recorded to be around 147 mm (5.7 in).

e On September 13, 2011, life was crippled in the city due heavy rainfall that caused urban
flooding in the city. The rainfall was recorded to be around 145 mm (5.7 in).

e In Aug & Sep 2019, life in the city was crippled due to multiple spells of heavy rain that caused
urban flooding and loss of life and property.

e 9 Jul 2020, spells of heavy rain caused urban flooding in several areas of city, causing loss of
life and property, mainly due to electrocution.

e The hours-long spell, which began before sunrise and continued till night, broke previous
records of rainfall recorded in the city during August 2020. The Met department said that
Karachi had received 345mm of rainfall so far in August, breaking the previous record of
298mm reported in August 1984.

o In July 2022, the citizens of Karachi witnessed immense hardships when a heavy spell of rain
submerged many thoroughfares and low-lying areas of the city. According to details, several
areas of Karachi suffered urban flooding as heavy rains continued to batter the metropolis for
the fourth consecutive day. Several parts of the city including, Gadap Town, Surjani Town,
North Karachi, North Nazimabad, Gulshan-e-Maymar, Jinnah Old Terminal, Tariq Road,
Defence View, FC Area, Gulshan-e-Igbal, Saddar, Guru Mandir, Shahrah-e-Faisal, Gulistan-e-
Jauhar, Nazimabad received downpour for several hours. Moreover, rainwater mixed with
sewage flowed inside homes, causing severe hardship to citizens, especially women, children
and the elderly.

EMC Pakistan
Private Limited

Page 41



Initial Environmental Examination (IEE)

Final Report
Installation and Commissioning of Solar Power Plant P

Figure 4.10: Urban Flooding in Karachi

List of droughts in Karachi: Drought-like conditions in the city are not common but if the Monsoon
season fails to deliver rains, then drought emerges. Following is some of worst drought in Karachi city.

e The major drought in Karachi as well as for whole Pakistan was from 1996 till 2002, peaking
from 1998 till 2001. While in 2002 drought conditions started to dissipate. The drought of 1998-
2001 was considered worst in 50 years.

e In 2004, no rain occurred in the city as well as in Sindh province but during the month of
October heavy downpour lashed different parts of Sindh due to Cyclone Onil.

e In 2005, the drought conditions continued, but a post-monsoon low pressure dumped heavy
rains during 12 and 13 September.
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In 2009, drought conditions emerged during the summer season in suburban areas of Karachi,
due to El Nino phenomenon and caused drought during the winter season but the monsoon rains
of 2009 were above-normal.

List of dust storms in Karachi: Windstorms generally occur when a monsoon system or tropical
storms is moving towards the city. However, dust storms sometimes occur in winter seasons due to
Western Disturbance. Dust storms also occur before the onset of monsoon season, they are locally
known as ‘Andhi’ in the country. Following is a list of windstorms as well as dust storms that
occurred in the city, however windstorm generated by a tropical storm is not mentioned in this list.

On May 31, 1986, a blinding dust storm hit the city for 15 minutes that toppled trees and
advertising signs, overturned vehicles and tore down electrical wiring. It reduced visibility to
near zero and blew down flimsy wood and bamboo shanties in Karachi, at least 11 persons were
killed and more than 250 injured. The dust storm of 67 mph (108 km/h) occurred due to the
interaction between the strong cold airflow and monsoon depression present over north-western
Gujarat.

On July 4, 1994, a windstorm generated by monsoon low pressure system killed 26 people in
the city.

On June 23, 2007, a massive dust storm hit the city followed by a heavy downpour, the
interaction between a strong low-pressure system and the outer bands of Cyclone Yemyin
which was still over western India as a tropical depression caused 69 mph (111 km/h)
windstorm that uprooted billboards, trees, traffic signals and caused 200 deaths in the city due
to the collapse of roofs of many houses in the port city.

On February 22, 2008, a dust storm struck the city which reduced the visibility to merely
500 meters, the dust storm was due to the westerly winds that were coming from the desert
regions of Balochistan.

On March 19, 2012, a mild dust storm hit the city that caused 65 km/h winds to blow in the city
while the visibility dropped to just 200 meters.

On May 19, 2012, a weak dust storm gripped the metropolis with highest wind of 72 km/h.

At least 4 killed as gusts, dust storm battered Karachi on June 3, 2020.

Loss of property reported as dust storm battered parts of Karachi on Jul 5, 2020

Ambient Air & Noise Quality

Transportation system and indiscriminate burning of garbage are the dominant sources of air pollution in

Karachi. Operation of defective vehicles, use of low-quality fuel, and increase in the number of vehicles

beyond the capacity of roads are the main reasons for deterioration of ambient air quality. However, the

impact of air pollution emanating from transportation system has been found limited to the roadways and

that too at traffic intersections and on the middle of the road. Emissions from stationary sources e.g.,

residential and business districts associated with fuel combustion for domestic use and power generation

are significant but have limited extent.

Ambient Air Quality at Project Site

An Ambient Air monitoring study was conducted in the proposed project site. The results of Ambient

Air quality monitoring are presented in tables below:
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Location: A: 25°08'43.53"N 67°02'44.37"E
L. Average
) Monitoring ) IFC
Parameter Unit Obtained SEQS Methodology
Duration . Limits
Concentration
Non-Dispersive
Carbon Monoxide (CO) mg/m3 08 Hours 0.14 5.0 NA Intra Red
(NDIR)
Nitrogen oxide (NO) pg/m3 08 Hours 18.3 40.0 NA Chemiluminesc
Nitrogen Dioxide (NO2) | pg/m3 | 08 Hours 19.0 80.0 200 ence
Ultraviolet
Sulphur Dioxide (SO2) png/m3 08 Hours 24.4 120.0 20 Fluorescence
Method
Non-Dispersive
Ozone (03) pg/m3 01 Hour 16.4 130.0 100 UV Absorption
Method
Particulate Matter ug/m3 | 08 Hours 66.0 150.0 50
(PM10)
Particular Matter P Ray
pg/m3 08 Hours 22.9 75.0 25 Absorption
(PM2.5)
Total Suspended Method
Particles (TSP) pg/m3 08 Hours 220.2 500.0 NA
Lead pg/m3 08 Hours ND 1.5 NA ASS Method
Location: B:  25°09'31.55"N 67°03'08.48"E
L. Average
. Monitoring . IFC
Parameter Unit ] Obtained SEQS L. Methodology
Duration . Limits
Concentration
Non-Dispersive
Carbon Monoxide (CO) mg/m3 08 Hours 0.08 5.0 NA Intra Red
(NDIR)
Nitrogen oxide (NO) pg/m3 08 Hours 18.4 40.0 NA Chemiluminesc
Nitrogen Dioxide (NO2) | pg/m3 | 08 Hours 22.1 80.0 200 enee
Ultraviolet
Sulphur Dioxide (SO2) pg/m3 08 Hours 22.2 120.0 20 Fluorescence
Method
Non-Dispersive
Ozone (03) pg/m3 01 Hour 16.8 130.0 100 UV Absorption
Method
Particulate Matter ug/m3 | 08 Hours 80.5 150.0 50
(PM10)
Particular Matter P Ray
(PM2.5) pug/m3 08 Hours 21.8 75.0 25 Absorption
Total Susl;ended Method
Particles (TSP) pg/m3 08 Hours 200.6 500.0 NA
Lead png/m3 08 Hours ND 1.5 NA ASS Method
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Noise Quality at Project Site

Noise monitoring were conducted in the proposed project site. The results of Noise monitoring are
presented in tables below:

Noise Level

Noise Level Readings
S.NO. Location/Source
Minimum | Maximum | Average SEQS
Point -1
' | asogarsaNero23so9E | 0 528 516
Point -2
2| 25095328'N67°23887E | %Y 334 S Limits: *65dB(A)
Point -3
3| asessieN6re2s2asaE | 007 520 313
Point -4
Y| 2se9sn1s'Nere3963E | O 319 502
Point -5
> | 25°836.56'N 67°256.84"E | 17 350 531

Pictures of Ambient Air Quality & Noise Level Monitoring at Project Site

22
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4.9 Solar Resource

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

SOLAR RESOURCE MAP WORLD BAMK GROUP ; -
DIRECT NORMAL IRRADIATION e e e - EOMAP
y  MOBEL UNCERTAINTY REDUCED e
©  BY GROUND MEASUREMENTS
1 '

Kérachf"-.. 3

Long-term average of dally/yearly sum, peried 1999-2016 o 109 ke
Daily sum: 2 26 3.0 346 38 4.2 46 5.0 5.4 5.8 5.2 66 7O =
= B e
Yearlysum: « 9489 1095 1261 4387 1534 4680 1826 1972 2M8 2264 2410 2556 »

The traap @ puhasted by U Worid Borks (roups fundad by ESLLAP, wnd propoeed by Soddegs: Formom sfcsmation end 1emme of une. parsse et httpsf fflobelicliratian infla

Figure 4.11: Solar Resource Map — Direct Normal Irradiation — Pakistan

DNI value for the Karachi solar power plant site is approx. 1534 kWh/m?*/year.
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SOLAR RESOURCE MAP
GLOBAL HORIZONTAL IRRADIATION ) e .- LESMAP

I MODEL UNCERTAINTY REDUCED o
BY GROUND MEASUREME

Long-term average of daily/yearly sum, pericd 1999-2016 a 10T
Dimily scnc - 36 e &l Lo 5.2 5.8 === L
- " —— 1WA
Yearly saamn: « 1314 ThET TEOT 1753 18599 2045 2791 2337 >
This ress @ puteesed tyl the Wodks San Crooe. Sanded by ES004F s srremaned G Selispa Foy moee serrestion sl timrs of uen persss et ity fflohsisoleratiaainfo

Figure 4.12: Solar Resource Map — Global Horizontal Irradiation — Pakistan

GHI value for Karachi solar power plant site is approx.1899 kWh/m?*/year.

SOLAR RESOURCE MAPR
PHOTOVOLTAIC POWER POTENTIAL e e BESMAP

n . =

MODEL UMCERTAIMTY HEDUCED
BY GROUMD MEASUIREMENTS

Karachi
-

Long-serm average of dailyfyearly ssm, pericd 192999-20106

Dmily Surme < S 38 G2 B .0 5.4 58 >
—m o W R
T eariy Swem: -« 126 138V TH3a rTeE0 1m|a2e T2 Z1mas >
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Figure 4.13: Solar Resource Map — PV Power Potential — Pakistan

Total PV Power Potential for Karachi solar power plant site is approx.1680 kWh/kWp.
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4.10 Water Resources, Water Quality and Drainage

Hydro geologically, the city of Karachi lies in the Hub River Basin and the Malir River Basin. The Malir
River Basin is drained by the Malir River and the Lyari River. The aquifer of Karachi is, therefore, mainly
recharged by seepage from Hub River, Hub Dam as well as the Malir and the Lyari Rivers. The Hub River
lies on the western frontier of Sindh and for some distance the boundary between Sindh and the
Baluchistan provinces. It located about 30 km to the west of Karachi, along the Karachi- Lasbela
boundary. It falls into the Arabian Sea near Cape Monze, with a total drainage course length of 336 km.
During the past several years, a number of pumping wells have been installed to meet requirements for
the irrigation-water supply (to raise vegetables, fruits, dairy and poultry) and drinking-water supply for
Karachi. Excessive pumping of groundwater and continuous lowering of water-table is likely to result in
intrusion of seawater into the Malir Basin under natural seepage conditions and under artificially induced
conditions of recharge of saline seawater in the coastal aquifer(s) of Karachi.

Recharge Sources: Five possible water-sources are contributing to the groundwater recharge in Karachi.
The first possible source is the rainfall. As the city of Karachi suffers from deficit of precipitation (only
rainfall), the contribution to shallow groundwater storage from rain is very little. However, rainfall in the
hinterlands and other areas surrounding Karachi may significantly contribute to the groundwater flow-
system. The two freshwater sources are the Hub Lake/Hub Dam and the Indus River. Water from Hub
Dam and the Indus River is piped to various residential zones in Karachi for drinking and irrigation
purposes. The spring water discharges into Malir River and Lyari River and the municipal/industrial waste
effluents added to these rivers are also contributing to groundwater storage as a fourth recharge source.
Seawater intrusion along Karachi coast is the fifth possible source.

Shallow Groundwater: Physico-chemical data of shallow groundwater (depth less than 30 meters) shows
that the shallow wells, located in the vicinity of coast and in the proximity of polluted rivers, have
relatively higher values of electrical conductivity, salinity and population of Coliform bacteria. The
shallow groundwater is moderately saline, representing electrical conductivity values in the range of 1.1
to 1.9 mS/cm and salinity in the range of 1 ppt. The pH of shallow groundwater varies from mildly acidic
(~6.3) to mildly alkaline values (~7.9). Areas with quite poor sanitary conditions have relatively low
values of pH (~6.3 to 6.8). Shallow groundwater below 20 meters is slightly reducing. The dissolved
oxygen is in the range of 1.5 to 7.9 mg/L. Turbidity of shallow groundwater varies between 3.6 NTU and
95 NTU. The concentration of HCO3~(356-514ppm, n=4), Cl (82-169 ppm, n=4) and SO4?*(38-117 ppm,
n=4) in shallow groundwater is very reasonable. The mean chemical concentrations of Cl;, SO4? and

HCO;s" in shallow groundwater are as follows:

e Mean CI (Shallow Groundwater): 132.8 + 36.5 ppm (n=4)
e Mean SOs % (Shallow Groundwater): 63.3 + 36.7 ppm (n=4)
e Mean HCO; - (Shallow Groundwater): 423 + 67.4 ppm (n=4)

The range of variation in stable isotope content of total dissolved inorganic carbon (TDIC) and oxygen in

Lyari River water is as follows:

e 0 18 O (Shallow Groundwater) -6.3 to -5.8 %o V-SMOW (n=8)
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e 0 13 C (TDIC-Shallow Groundwater): -16.5 to -5.5 %o PDB (n=8)
The mean stable isotope content of 180 and 13C in shallow groundwater is as follows:

e Mean 6 18 O (Shallow Groundwater): -5.9 + 0.32 %o V-SMOW (n=8)
e Mean 6 13 C (TDIC-Shallow Groundwater): -10.1 + 3.3 %oPDB (n=8)

The stable-isotope results indicate that the shallow / phreatic aquifers are recharged by a mixture of fresh
waters of Indus River and Hub River (draining spring water and flooded rainwater), as well as polluted
Lyari and Malir rivers and their feeding drains (both under natural infiltration conditions and artificially
induced infiltration conditions) and, to a much smaller extent, from direct recharge of local precipitation.

Deep Groundwater: In general, Deep groundwater is mostly saline and has high electrical conductivity
(range: 1.9- 19.1 ms/cm) and salinity (range: 1.7-7.4 ppt), as compared to shallow groundwater.

Based on hydro chemical data of water samples collected from pumping wells, it is assumed that the
shallow mixed deep groundwater discharged by large-scale pumping wells mainly represents the deep
groundwater from confined aquifer. The mean chemical concentrations of Cl-, SO42and HCOs" in shallow
mixed deep groundwater are as follows:

e Mean CI- (Deep Groundwater): 2169.2 + 1828.0 ppm (n=9)
e Mean SO4-2 (Deep Groundwater): 458.4 + 691.4 ppm (n=9)
e Mean HCO3- (Deep Groundwater): 353.6 + 215.4 ppm (n=9)

The range of variation in stable isotope content of total dissolved inorganic carbon (TDIC) and oxygen in
shallow mixed deep groundwater is as follows:

e 0 18 O (Deep Groundwater): - 6.2 to -4.2 %0 V-SMOW (n=10)
e 013 C(TDIC - Deep Groundwater): -13.2 to -0.3 %0 PDB (n=10)

The mean stable isotope content of 180 in shallow mixed deep groundwater is as follows:

e Mean 6 18 O (Deep Groundwater): -5.3 +0.7%o0 V-SMOW (n=10)
e Mean 6 13 C (TDIC- Deep Groundwater): -10.5 + 3.7%o0 PDB (n=10)

The hydro chemical and stable isotope results indicate that the confined aquifer hosts a mixture of
rainwater from hinterlands and surrounding regions around coastal Karachi, as well as sea trapped water

/ seawater, through intrusion under natural infiltration conditions or under induced recharge conditions.

Groundwater Recharge Characteristics/Sea water Intrusion: Presently, coastal Karachi is known to
have five sources of recharge to its groundwater reserves.

i.  Rainfall,
ii. Indus River water supply
iii. Hub-River & Hub Lake water supply

EMC Pakistan
Private Limited

Page 49



Initial Environmental Examination (IEE)

Final Report
Installation and Commissioning of Solar Power Plant P

iv. Polluted Lyari and Malir rivers/ contributory channels draining mixtures of domestic industrial and
agricultural wastewater, composed of pre-said three sources
v. Seawater.

The possibilities of major contribution to groundwater recharge of shallow/phreatic aquifer directly by
local rainfall seems very small, due to very poor frequency of rainfall events and rainfall intensities in the
Karachi and high evaporation rates. The long-term (15 years annual record) mean monthly average
precipitation for Karachi is between 0-15 mm during the months of January to June, 23 - 91 mm during
the months of July to September, and 0-7 mm during the months of October to December. The remaining
four sources play a significant role in recharge of the shallow aquifer-system and deep groundwater system
(confined aquifer) in coastal Karachi.

Unpolluted seawater of Karachi coast is characterized by a & 180 value of ~ +1 % VSMOW and a chloride
content of ~23000 ppm. Both the Lyari River and Malir River waters, as well as the Indus River water
and the Hub Lake water, have extremely very low aqueous contents of chloride and sulfate ions as
compared to seawater.

The average mean value of 6 180 in polluted river waters is ~ 5 %o V-SMOW and in shallow groundwater
is -5.9 %o V-SMOW. The relatively deeper ground waters representing confined aquifer have a mean o
180 value of -4.3 %o VSMOW and excessively high values of aqueous chloride and sulfate.

Water Supply and Sewerage System: The water supply and sewerage system is managed by Karachi
Water Supply & Sewerage Board (KW&SB). Present water supply system of Karachi City has a supply
capacity of 560 MGD. Actually, as of the end of year 2006, the KW&SB supply bulk water of about 630
MGD beyond the capacity as shown in following Table. Out of 630 MGD, water of 209 MGD is supplied
without filtration, which is equivalent to one third of actual supply amount of 630 MGD.

Table 4.2: Present Water Supply Capacity
Supplied from Rated Capacity Actual Supply

Gharo Filtration Plant 20 MGD 30 MGD
Pipri Filtration Plant with Filtration 100 MGD 102 MGD
without Filtration - 32 MGD

Dumlottee Conduit from Wells 20 MGD 0MGD
(Without Filtration) from GK/K-III Systems - 17 MGD

NEK OId Filtration Plant 25 MGD 5MGD
NEK New Filtration Plant 100 MGD 100 MGD
COD Filtration Plant with Filtration 115 MGD 104 MGD
without Filtration - 48 MGD

Hub Filtration Plant 80 MGD 80 MGD

Supply without Filtration (from K-III System) 100 MGD 95 MGD
Supply without Filtration (from GK System) - 17 MGD
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Total 560 MGD 630 MGD

KARACHI MONTHLY WATER DEMAND
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Figure 4.14: Karachi Monthly Water Demand

(Source: Pakistan Development Perspective)
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Figure 4.15: Karachi Bulk Water Supply System
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The existing sewerage catchment area which covers 18 towns in Karachi city is divided into three districts,
namely: respective catchment area of T.P-1, T.P-2 and T.P-3. KW&SB formulated the Master Plan of the
water supply and sewerage system in cooperation with JICA in 2008. However, most of the projects for
rehabilitation and augmentation proposed in the Master Plan study, etc. have not been carried out due to
financial constraint of KW&SB. Due its negligence to maintain and operationalize the treatment plants,
not only municipal effluent but industrial effluent also is directly going into sea destroying marine life.

EXISTING SEWERAGE AND DRAINAGE
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Figure 4.16: Existing Sewerage System of Karachi

Land use Changes and their Impacts on Natural Drainage System of Karachi: Rapid urbanization of
mega cities in developing countries has been responsible for not only alterations in the natural phenomena
but has posed serious health challenges due to insufficient water and sanitation infrastructures,
inappropriate waste treatment and disposal facilities and substandard living conditions. Less privileged
communities that migrate to big cities are not only victims of several types of communal diseases but are
more vulnerable to natural disasters. Rapid urbanization of a city may alter its natural hydrology giving
rise to blockage and frequent flooding of the drains.

Surface Water Drainage and Flooding in Karachi City: The problem of urban flooding is quite
significant in Karachi which is the industrial and business hub of Pakistan. Karachi had experienced severe
floods which occurred periodically. In 1977 severe flood occurred in the flood plains of the Lyari River
and the Malir River killed 267 people, more than 30,000 were homeless and 100,000 were temporarily
dislocated. Houses were destroyed and roads were damaged. The total loss was estimated about 5 billion
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rupees (KDA, 1981). The present study deals with urban flooding which has now become a serious
problem all over the world, affecting urban life, infrastructure, mobility of people and economy of the
city. In this context Karachi has been selected for study which is the largest city of Pakistan.

Flooding in Karachi: Urban flooding is caused by heavy rainfall overwhelming drainage capacity. The
primary cause of flooding in Karachi city is torrential rainfall due to tropical storm and monsoon which
saturate soil and create huge surface runoff. Floods in urban conditions are flashy in nature and occur both
on built up surfaces like roads and streets, parking lots, yards, parks etc. and creeks of urban areas like the
Lyari, the Gizri, and the Korangi creek.

Table 4.3: Drainage characteristics of River Basins of Karachi
River Basin Le:)lzfg " Bassi:l::; ea Branching Ratio 2;::12;?
streams km/sq.km
Malir River Basin 725 2167 Dendritic 34
Lyari River Basin 180 578 Dendritic 5.6
Budnai Basin 46 95 Dendritic 5.7
Table 4.4: Catchment Areas and Surface Runoff
Catchment Area (Sq. km.) 567 596 1205 1985
Mean Annual Runoff 34 45 74 60
Maximum Annual Runoff 187 255 392 424

4.11 Drinking Water Quality at Project Site

Drinking water quality was checked for parameters including pH, turbidity, TDS, hardness, fluoride,
chloride, nitrate, nitrite, phenolic compounds, heavy metals and microbial parameters. Drinking water
analysis was carried out through Sindh EPA approved Laboratory. The results of drinking water
monitoring are presented below.

ANALYTICAL TEST
S. | PARAMET | STANDARDS | STANDARD | = | UNI | RESU TEST
NO. ERS SSDWQ - LIMITS WHO TS | LTS METHOD
1 pH value 6.5-8.5 6.5-8.5 0.01 SU 7.40 USEPA 150.1
L Non-
2 Odour Non-Objectionable / Objectionable - Phys Accept Physical
Acceptable ical able
/ Acceptable
Non-Objectionable / Non- Phys | Accept
3 Taste ) Objectionable - Y P Physical
Acceptable ical able
/ Acceptable
4 Color <15 <15 1.0 TCU 0.53 APHA-2020 B/C
5 Turbidity <5 <5 0.01 | NTU 0.51 APHA-2130 B
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Total
6 Dissolved <1000 NS 1.0 | mg/L | 2420%* Hach 8160
Solids (TDS)
Total EDTA
7 Hardness as <500 180 0.1 | mg/L | 804* Titration.Hach-
CaCO;s 8213
g | F luorFlf;e (as <15 <15 001 | mg/L| 043 USEPA 340.1
9 Chloéll‘_i)e (as <250 <250 0.1 |mgL | 570* Hach 8206
10 | Nitrate (NO3) <50 <50 0.01 | mg/L | 0.40 Hach -8039
11 | Nitrite (NO,) <3 <3 0.001 | mg/L | 0.055 Hach - 8153
Cyanide (as
12 CN-) total <0.05 <0.7 0.001 | mg/L | BDL Hach 8027
Phenolic
13 | Compound as - - 0.001 | mg/L | BDL USEPA-420.1
(Phenols)
14 Al“(”:f;um <02 <02 0.001 | mg/L | BDL | APHA-3111D
15 A“E‘S“];;’“y <0.005 0.02 0.001 | mg/L | BDL | APHA-3111B
16 Arsenic <0.05 <0.01 0.01 | mg/L | BDL APHA-3120B
17 Cadmium 0.01 0.003 0.001 | mg/L | BDL ASTM D-3557
18 ChrToorglum <0.05 <0.05 001 | mg/L | BDL | ASTM D-1687
19 Copper 2 2 0.01 | mg/L | 0.031 Hach 8506
20 Lead <0.05 <0.01 0.001 | mg/L | BDL ASTM D-3559
21 Mercury <0.001 <0.001 0.001 | mg/L | BDL ASTM D-3223
22 Selenium 0.01 0.04 0.001 | mg/L | BDL ASTM D-3859
23 Nickel <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 Zinc 5.0 3.0 0.01 | mg/L 0.05 USEPAB?’SOO Zn
26 Manganese <0.5 <0.5 0.01 | mg/L | 0.042 Hach 8034
27 Barium 0.7 0.7 0.01 | mg/L | BDL Hach 8014
MICROBIOLOGICAL ANALYSIS REPORT
Total * APHA-
28 Coliform 0 cfu/100mL 0 0 Cfu | >300 SM9221B
Fecal
29 . 0 cfu/100mL 0 0 Cfu | >150* | APHA-SM9221F
Coliform
30 | [Lcherichia 0 cfu/100mL 0 0 | cfu | >100% | APHA-SM9221F
Coli(E-Coli)
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4.12 Storm Water Drainage

Following Table outlines storm water drainages and nallahs under each township administration.
Drainages are artificial water channels for storm water drainage; on the contrary, nallahs are natural water
channels. Many drainages are connected to nallahs and some drainages connected to river directly; Nallahs
discharge into rivers such as Lyari River and Malir River receiving storm water. As sewage collection
system in Karachi City is not enough and its maintenance is not satisfactory, storm water drainage and
nallahs have to receive sewage all year long in addition to storm water in rainy season.

Table 4.5: Town-wise Storm water Drainage/Nallah Length
Town Depth (m) Width (m) Length (km)
1. Keamari Town 1.21 0.91~3.04 7.62
2. SITE Town 2.13 3.65 16.08
3. Baldia Town 1.22 243 11.77
4. Orangi Town 1.52 2.43~3.65 34.1
5. Lyari Town 1.37 0.6~13.7 19.4
6. Saddar Town 1.37 3.05 11.14
7. Jamshed Town 1.5 243 33.8
8. Gulshan -e- Igbal Town 3.64 2.4~15.2 28.0
9. Faisal Town 1.22~4.57 1.52~24.0 20.1
10. Landhi Town 1.22 243 35.36
11. Korangi Town 1.52 2.74 36.4
12. North Nazimabad Town 1.22 24 30.7
13. North Karachi Town 1.22 2.4 45.1
14. Gulberg Town 1.37 24 22.1
15. Liaquatabad Town 1.52 3.65 19.5
16. Malir Town 1.22 3.04 6.15
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Table 4.5: Town-wise Storm water Drainage/Nallah Length
Town Depth (m) Width (m) Length (km)
17. Bin Qasim Town 1.22 3.64 14.63
18. Gadap Town 1.22 3.65 24.43
Total 416.38
Source: KWSB

There are no exclusive pumping facilities for storm water drainage in Malir. However, many pumping
stations called “ejector” which were constructed for sewage discharge to natural nallahs or rivers have
worked as storm water pumping facilities in rainy season. Roadside drains are cleaned by KWSB 1-2
months before the monsoon season. Removed and collected silt/garbage is conveyed to designate solid
waste disposal sites.

However, at times roads are cleaned afterwards by town administration and silt/garbage is transferred to
drains again. This is said to be how inundation is caused. In addition to the other mentioned issues in Malir
Town many drains and nallahs have been already encroached on by illegal houses and buildings. Storage
enforcement of building code and other relevant laws.

Another major issue with malfunctioned drains / nallahs is that garbage is easily and routinely dumped to
these facilities, which leads to their reduced sections. Comprehensive solid waste management system has
to be introduced. There are no exclusive pumping facilities for storm water drainage in Karachi City.
However, many pumping stations called “ejector”’, which were constructed for sewage discharge to natural

nallahs or rivers have worked as storm water pumping facilities in rainy season.

Roadside drains are cleaned by KW&SB one to two months before monsoon season comes every year.
Removed and collected silt/garbage is conveyed to designate solid waste disposal sites. However, roads
are cleaned afterwards by town administration and silt/garbage is transferred to drains again. This is said
to be how inundation is caused. In addition to above mentioned administrative issues, many drains and
nallhas have been already encroached on by illegal houses and buildings. Strong enforcement of building
code and other relevant laws is expected. Another major issue with malfunctioned drains/nallahs is that
garbage is easily and routinely dumped to these facilities, which leads to their reduced sections.

Comprehensive solid waste management system has to be introduced.

4.13 Ecology

The ecology of microenvironment and macro environment of the project area has completely changed as
a result of continuous emergence of urban conglomerates. Ecological risk of high order has been induced
by land clearance and removal of natural vegetation from the plains during the urban sprawl to make room
for industrialization and urbanization. This has degraded the physical environment as quantified in the
above section & the biological environment in the sense that the entire macro environment has lost its
biodiversity. During the survey, there were no fauna species were recorded but few numbers of shrubs
were found because site chosen for development of infrastructure is barren land.
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The impoverished as well as degraded environment resulting from non-availability of surface as well as
groundwater and discharge of untreated wastewater into Lyari and Malir River has irreversibly reduced
the biodiversity. It originates very little chance for the survival / growth of fauna in the project area. There
are even otherwise no habitats of large and small animals, birds or reptiles within the surveyed area.

4.14 Social Baseline

The social baseline section provides a comprehensive review of the socio-economic conditions of the
project area. This socio-economic profile is based on a literature review and several primary data
gathering activities including site visits, sample socio-economic survey of stakeholders in the area, and
consultations with primary and secondary stakeholders. This social baseline provides an overview of
the socio-economic conditions of the people who reside and work in the project vicinity. It also includes
an assessment of the public utilities and social services (education and health facilities) in the area.

International best practice for EIA/IEE studies demands an alignment of the proposed project
components with the applicable Sustainable Development Goals (SDGs) adopted by all UN Member
States in 2015. The SDGs provide broad universal targets for reducing poverty, environmental
degradation, and injustice are important pillars of social upheaval that must be achieved by 2030. In
March 2017, the global indicator framework was developed and agreed upon by the Inter-Agency and
Expert Group on SDG Indicators (IAEG-SDGs) to monitor progress towards achievement of these
indicators. Moreover, all member states, including Pakistan have developed national indicators linked
to the global targets that provide the basis for a national effort of monitoring progress towards
fulfillment of the indicators. The proposed project should be aligned with Goal 03 of the SDGs which
ensures healthy lives and promote well-being for all.

The social baseline section helps in understanding the existing socioeconomic conditions of the project
area as well as the district under which the project is falling. The data in this chapter will be used for
the development of a Social Management Plan to mitigate or improve the social impacts arising from
the proposed development. The social baseline is divided into the macro and microenvironment of the
project area. The macro-environment encompasses District Malir under which the project area is falling.
The macro-environment covers the administrative setup, demography, education, and health profile of
the area. The immediate neighborhood of the project area has been considered as the micro-environment
of the project. The microenvironment covers the land use, education, health, and utility profile of the

arca.
4.15 Macro Environment

Administrative Context

The site can be approached by the Hub Dam Road when approaching the Hub dam itself. The project
falls under the jurisdiction of Shah Mureed sub-division of District Malir Karachi. District Malir covers
a total area of 2,160 sq. km while Bin Qasim sub-division covers a total area of 447 sq. km,
approximately half of the total district area. A total of 6 subdivisions falls under District Malir Karachi
which include Airport Sub Division, Bin Qasim Sub Division, Gadap Sub Division, Ibrahim Hyderi
Sub Division, Murad Memon Sub Division and Shah Murad Sub Division.
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Demography

The district population comprised of people from various ethnic groups, who are residing in the project
area including Sindhi, Punjabi, Pakhtuns, Urdu Speaking and Memons. Malir is the largest District of
Karachi by area and is regarded as the countryside of Karachi City due to its open atmosphere and lush
green farmlands. The population comprises middle and upper-middle classes while 25 percent falls in
the category of lower middle class and the rest belong to the working class.

The total population of District Malir was 914,756 in 1998 which increased to 1,924,346 in 2017,
showing an annual growth of 4%.

Figure 4.17: Comparative Analysis of Population (1998, 2017)

District Wise Population of Karachi 1998 District Wise Population of Karachi 2017
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The above figure illustrates the relative distribution of population in Karachi’s districts based on 1998
and 2017 census results. An additional modification to the district wise population of Karachi 2017 has
been made to account for the demographic changes that have come about due to splitting of District
Korangi. Based on the new findings, one can observe that population distribution of Korangi was 16%
in 1998 and 2017. District East and West shows an increase of 3% and District Malir have increase 2%.
Meanwhile, District Central & South has shown a decrease of 4%.

Urban Migration

Karachi has proliferated in the last few decades, and the metropolitan area has more than 23 million
people, with a population density of over 24,000 people per square kilometer, or 63,000 per square mile.
This means Karachi is denser than any other megacity with an urban population of more than 10 million
except Dhaka and Mumbai. Regional and internal migration have also contributed to the substantial
increase in the pace and scope of urbanization in Karachi. These population movements have brought
rapid transformations in the social, economic and political fabric of Karachi. Urban migration has
played a significant role in the rapid population growth of Karachi (Table 4.2).

Table 4.2: Karachi’s Population Growth (1941-2017)

Increase/ Decrease No. of Years | Increase/ Average
Year Population | Over Previous Census Between Decrease | Annual Growth
/ Survey Surveys (%) Rate (%)
1941 435,887 135,108 10 449 3.7
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1951 1,137,667 701,780 10 161 11.5
1961 2,044,044 906,377 10 79.7 6.1
1972 3,606,746 1,562,702 11 76.5 5
1981 5,437,984 1,831,238 9 50.8 5
1998 9,802,134 4,540,422 17 86.3 3.5
2017 16,051,521 6,249,387 19 62.9 2.6

Source: Census Reports, Government of Pakistan

Malir was once famous for its fruit and vegetable farms; but, now due to severe scarcity of groundwater,
these farmlands are being converted into residential areas, thus increasing urbanization and
environmental degradation. District Malir attracts migrants who come from other districts, rural areas
of Karachi and other provinces. Though it has already populated old residential areas like Model
Colony, Jaffer Tayyar Society, Shah Faisal Colony, Drigh Colony, Moinabad and Saudabad. Seeing
increased demand of the people, Malir Development Authority was established in 1993 by the
Government of Sindh in order to develop the area. MDA is specially focusing its energies towards the
low-cost housing and design its schemes to give better residential facilities on affordable rates. Another
important major development in Malir District is Bahria Town-Karachi with a total area of around
46,000 acres. It offers a quality lifestyle owing to its world-class amenities. Bahria Town, Karachi is
located at a distance of 9 km from Super Highway and half an hour drive from Jinnah International
Airport.

Education Facilities

Baqai Medical College, with affiliation of the University of Karachi started in 1988. In 1992, Baqai
Foundation established the Bagai Dental College. It goes to the credit of Bagai’s, which is the first ever
Dental College to be set-up at Karachi. In July 1996 through a bill passed unanimously in Sindh
Assembly and then approved by Governor of Sindh, through a special notification promulgated an
ordinance, called Baqai Medical University Act of 1996 by virtue of it, Baqai Medical University came
into existence. Baqgai universities have developed various schools that specialize in those categories.
Schools and colleges that come under this institute and are affiliated with it include Baqai Dental
College, Institute for Pharmaceutical Sciences, Health Management Sciences, Hematology,
Diabetology and Endocrinology. The university offers the best services for undergraduate and
postgraduate students. Some of the major degrees and courses cater the field of information technology
and medicine. The courses and programs offered by the university totally covers the field of medical.
MBBS, D-pharmacy, BDS, BBIT, MSIT, Special training and courses of army, Doctorate in veterinary.

Founded as a Federally Chartered University in July 2000, FAST National University of Computer and
Emerging Sciences is a premiere University of Pakistan, renowned for quality and impact of its students
in the development of local software and other industries. The university has five modern campuses at
Karachi, Lahore, Islamabad, Peshawar and Chiniot-Faisalabad. These campuses provide world class
educational environment and recreational facilities to about over 11,000 students, around one quarter
are female and over 500 skilled faculty members. For more than 30 years NUCES-FAST continues to
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play an important role in educating and fostering its students for their enlightened careers in Computer

Science, Electrical Engineering and Management Sciences.

There are a number of schools, colleges and technical training centers in Malir District. The following
statistics shows that District Malir has the highest number of schools and enrollment of students is
encouraging. Enrollment of boys is higher than girls in Malir District. Similarly, the proportion of male

teachers are higher than female teachers in the district.

District wise Number of Schools, Enrollment and Staff in Karachi (2016-17)

No. of Schools

District
Boys | Girls

Central 117 141
East 51 64
South 70 87
West 128 101
Malir 136 113

Korangi =~ 97 94

348

163

173

340

414

220

Mixed Total

606

278

330

569

663

411

Boys
44,822
23,022
26,122
38,562
34,548

35,192

Enrollment

Girls

58,510

29,106

35,824

45,454

32,333

46,918

Total

103,332

52,128

61,946

84,016

66,881

82,110

Male

1,803

870

1,079

1,443

1,540

1,025

Teacher

Female

4,996

2,271

2,496

1,909

1,148

3,082

Source: Sindh Education Management Information System (SEMIS) Census 2016 — 2017

Total

6,799

3,141

3,575

3,352

2,688

4,107

Compared to other districts of Karachi, the number of schools with basic and advanced facilities in
District Malir comes second in ranking. The table below shows that District Malir has 591 schools
comparatively Central 607, South 482, West 363, Korangi 550 and East 264.

Table: District-wise Basic and Advance Facilities in Schools of Karachi

Districts Schools
Central 607
East 264
South 482
West 363
Korangi 550
Malir 591

Electricity

447

223

383

232

397

240

Source: SEMIS Census 2016 — 2017

Public Health Facilities

Washroom Water
484 507
241 219
426 356
301 256
431 391
398 302

Drinking Boundary
Wall

529

238

432

340

509

479

Lab

121

59

49

82

46

56

Library

56
25
49
27
37

21
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There are several public and private healthcare facilities in the Malir District. They include Malir Halt
Hospital, Hassan General Hospital, Urban Health Centre Government Hospital, Sindh Heart Hospital,
Zia Medical Hospital, Agha Khan University Hospital Medical Centre, Atia General Hospital and TB
Chest Hospital are also in the jurisdiction of the district. The following table shows the number of health
practitioners, there are 234 doctors and 25 paramedical personnel posted in different government
hospitals of Malir District.

CMH (Combined Military Hospital) is located at PAF Rd, Malir Cantt, Karachi. This hospital has in-
patient and out-patient facilities. It offers emergency service, specialist OPDs, Surgery, Pediatrics,
Orthopedics, Gynae/Obs, ENT and Eye, ICU, Neonatal ICU, Medical ICU and so on. Almost 100 plus
qualified consultants from all specialties and sub-specialists are available at CMH Malir Karachi.

District-wise Government Medical and Paramedical Personnel in Karachi 2017
Bt -5} g by s ot - = o . .Z
District 2 E | 2| 58| 2| RE|BE 2S5 5S8E £
S = | 22 Le | =2 | Ol Lz =mF Oz =B
a Z - @2 a e 8 8 8 A 7)) 7)) E

a = & =1 ]
Central 579 | 207 | 15 82 12 17 25 0 3 12 26
South 324 | 115 4 51 14 23 33 0 8 8 2
East 245 18 22 26 4 0 3 0 4 1 6
West 356 83 19 67 12 14 22 5 12 15 19
Malir 234 25 14 53 9 4 6 0 10 5 18
Korangi 252 90 38 _ _ _ _ 0 8 8 25

Source: - BOS, Government of Sindh (Development Statistics of Sindh — 2018)

The table below shows the number of health facilities available to cure different kinds of diseases in
District Malir. The public health facilities in Karachi are highly centralized in a few locations and cannot
cater to a large part of the population. The above-mentioned public health facilities data is not updated
in the government records thus subject to some shortcomings.

District-wise Government Health Facilities with Bed Capacity in Karachi 2017
. Hospital . . R.H T.B. B.H.
Hospital Beds Dispensaries Centers | Centre Units M.C.H.C.
= 4=
District %D . s %0 .8 " " " " "
S | B8 S 5s| © = S| 9| 5| 3 s | B o | v
§ 6 3 § G 3 Z qu Z ﬁ Z CB Z CB Z CB
= g F =
Central - - 3,150 - 5 - - - 8 - 2 - 3 6
South 2 4 - 960 5 - - - 110 5 - - - -
East - - 361 - 5 - - - 5197 4 - 4 -
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West 1 1 - 248 14 15 4 120 8 - 7 114] 5 6
Malir - 1 - 48 7 - 2 | 8 | 4 - | 14|22 | 6 -
Korangi - 7 - 724 8 - - - |7 - 8 |16 | 4 | 41
Source: BOS, Government of Sindh (Development Statistics of Sindh-2018).

416 Micro Environment

The site can be approached by the Hub Dam Road when approaching the Hub dam itself. The Hub Dam
Canal travels on the Eastern Side of the demarcated site serving as a source of water.

The site consists of undulating terrain along the boundaries of the site, with rising elevations towards
the centre where it forms a hill that runs through the middle of the site from North to South.

Due to the presence of the Hub Dam Canal, the area has some agricultural activity as well as some
people associated with the fields residing there.

The Hub Dam Canal's minimum and maximum distances from the subproject site eastern boundary are

109 metres and 174 meters, respectively.

Due to the recent rains in the area, the area had also witnessed the growth of rain fed vegetation,

attracting animals for grazing
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Chapter S IMPACTS AND MITIGATION

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

5.1 Environmental Safeguards Processing Steps

Implementation of the mitigation measures will require the following steps closely linking with activity
planning, design and implementation steps.

e Step 1: Screening of Projects for impacts

e Step 2: Inclusion of Environmental Specifications and Environmental and Social Management Plan
in Contractor(s) bidding documents

e Step 3: Compliance and Monitoring

5.2 Screening of Impacts

Project activities proposed for the subproject will undergo initial screening through a number of filters
that include screening environmental and social impacts. Subprojects with any significant, long-term or
medium term, irreversible environmental and social negative impacts will be avoided to the extent
possible. A rapid assessment checklist for screening of impacts of 50 MW Solar project and filled as
per the environmental survey conducted for the subproject area.

Environmental & Social screening checklist

9
i Issues Yes | No Wi Remarks
No Know

Does the subproject The project will be developed on the land of

! require 1.and GoS. Land acquisition is not required.
acquisition?
The site consists of undulating terrain along
the boundaries of the site, with rising
elevations towards the center where it forms
a hill that runs through the middle of the
Will th ot site from North to South.
1 the projec Due to the presence of the Hub Dam Canal,
2 negatively impact . .
.o the area has some agricultural activity as
livelihoods

well as some people associated with the
fields residing there.

Due to the recent rains in the area, the area
had also witnessed the growth of rain fed
vegetation, attracting animals for grazing.

Is the project located
3 on land with contested
ownership?

No land ownership issues are with the
project site.
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b
;’0 Issues Yes | No g::wt Remarks
4 flsl t;f;g? evsittlllocated Project area does not represent substantial
security problems security threats.
5 {(S)Ctgfe(siui];p:z{;cit nated The subproject is not located within any
protected area? & designated natural reserve.
Is the subproject
aiiﬁd‘;gig il:rreez tea No such barrier for the movement of
6 barrier for the wildlife or livestock is envisaged. No
movement of livestock activity or wildlife was found at
conservation-worthy the project site during the surveys.
wildlife or livestock?
The site can be approached by the Hub
Dam Road when approaching the Hub dam
Is the project located itself. The Hub Dam Canal travels on the
7 close to groundwater Eastern Side of the demarcated site serving
sources, surface water as a source of water.
bodies, water courses The Hub Dam Canal's minimum and
or wetlands? maximum distances from the subproject site
eastern boundary are 109 meters and 174
meters, respectively.
Is the project located
in an area with
3 S:gg’:; ijsizlﬁugsl No designated cultural properties exist in
archacological the project area.
historical and/or
religious sites?
The site consists of undulating terrain along
the boundaries of the site, with rising
Is th oot located elevations towards the center where it forms
;> the proj ?C ocahe a hill that runs through the middle of the
9 Hz:gnlzr}?: ;(;f)r:e\r? ere site from North to South.
Y
gispliace 42 Due to the presence of the Hub Dam Canal,
' the area has some agricultural activity as
well as some people associated with the
fields residing there.
Is the profect located Due to the presence of the Hub Dam Canal,
10 |on I‘il’rl)’le Ja ricultural the area has some agricultural activity as
lang‘? & well as some people associated with the
: fields residing there.
Is the project located Not known or established tourist sites exist
11 in an area of tourist in the subproject area nor any tourist
importance? activity was observed during surveys.
12 {Zggteefiug Ir)rf(; Jo er(r:1t Primary accessible road to the project area

accessible roads?

1s Hub River Road.
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5.3 Assessment of Potential Impacts and Generic Mitigation

The positive and potentially negative impacts are assessed in detail in the subsections below for 150MW
Solar PV project. The specific mitigation measures for sub-project impacts have also been provided
hereunder.

5.3.1 Positive Socio-economic and Environmental Impacts of project

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

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

e Savings of CO2 emissions over the lifetime of the project.

e Generation of short term and long-term direct employment for locals. Estimated workforce for the
construction phase will be 100-150 and operational phase will be around 20-30. It is envisaged that
the about three-quarter of the workforce during construction phase will be required for unskilled
jobs/work. Locals will be preferred for the workforce, expected to be about two-third of the
unskilled workforce. For the operational phase, requirement of local unskilled labor is not expected
to be more than half of the workforce. Possession of valid National Identity Card will be required
to ensure hiring of locals among the workforce.

o Adding cleaner electricity to National grid to reduce the gap between demand and supply,
particularly relevant for peak demand.

e Reduction of chronic power shortages.

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

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

The project area is underdeveloped, as indicated in the socioeconomic profile and lacks reliable supply
of water and electricity. It is therefore recommended that community development in the project area
being made part of the project developer’s scope.

5.3.2 Impacts and Mitigation Measures

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

5.3.3 Project Pre-Construction/Design Phase

Following is a description of impacts on each environmental and social component along with specific
mitigation measures;
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5.3.3.1 Impact on Ecology

The project site does not lie in a protected area, Ramsar site, reserved forest, wildlife sanctuary or game
reserve. is over 2km away from the subproject location. No endangered faunal specie could be found
during surveys or reported at the subproject site. The project site does not have any significant flora.
Therefore, no significant impacts are envisaged on the flora during the project construction and
operation phase. Natural drainage pattern exists at the project site.

Mitigation Measures:

e Onsite activities will be so planned that the natural drainage pattern is not disturbed.
e Rainwater drainage system will be connected with natural drainage so as not to alter the site natural
drainage pattern.

5.3.3.2 Impact on Cultural/Archaeological Sites

No cultural and archaeological sites are located within 2km of the project site.

Mitigation Measures:

No mitigation measures are required as there is no impact.

5.3.3.3 Land Acquisition and Encroachments

The project is located on land leased by GoS therefore no land acquisition is involved. In addition, no
encroachers are found at subproject location during surveys. No physical structure is visible within
project site boundaries.

Mitigation Measures:

No mitigation measures are required as there is no impact.

5.3.4 Construction Impacts

Project activities will involve earthworks for construction and installation of panels and associated
electrical equipment and substation. Following are the potential impacts of the subproject activities;

5.3.4.1 Social Impacts

Social concerns and conflicts during the construction project activities may arise if all the primary and
secondary stakeholders are not adequately informed, consented and taken into confidence about the
project or its schedule of operations, before the commencement of project activities.

o Ifthe proposed construction site is not appropriately cordoned off to restrain outsiders from entering
the site, issues of trespassing and safety issues of trespassers may arise, over to the safety and
security of the site personnel and equipment.

e Quarrels between commuters due to increased traffic flow may arise if traffic management is not in
place.

e Nuisance to nearby communities is envisaged due to increased heavy traffic and movement of
construction equipment and dust and noise emissions.

Mitigation Measures
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e Extensive consultation with stakeholders will be carried out and their feedback; concerns and input
will be taken into account in the project planning and execution.

o It will be ensured that the construction site is appropriately cordoned off with hard barricade.

e Traffic management will be ensured taking in consideration the nearby community, their access and
movement and privacy and optimal access routes to the site from N25.

5.3.4.2  Air Quality Deterioration

The use of construction machinery operated on diesel can generate exhaust emissions including SO,
NOx, Smoke and Particulate Matter (PM). Site clearance, leveling, minor excavation for solar panels
installation and substation foundations and other earthworks will generate dust emissions. Another
possible cause of air deterioration is handling and transportation of cement, mortar, concrete, other
dusty materials, and handling and storage of aggregates in concrete plants. However, these impacts will
be temporary and localized to the construction phase in subproject area.

Mitigation Measures
Different options are available to control dust and exhaust pollution. They are listed below:

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

» Dust Reduction Measures

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

e Use of water suppression for control of loose materials on paved or unpaved internal road surfaces.
Oil and oil by-products is not a recommended method to control dust'?.

e Truck loads should be covered with tarpaulin.

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

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

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

» Exhaust emission reduction measures

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

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

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

13 WBG EHS Guidelines
4 WBG EHS Guidelines
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5.3.4.3 Noise

During the construction works, noise will be generated from the operation of machinery, project-related
vehicular and material transport. These activities may cause discomfort to nearby communities and
populace. Following table shows the noise levels of different construction equipment that will be used
during construction phase of subproject.

Table 5.1: Typical noise levels of construction equipment (noise level in dB (A) at 15 m)

Clearing Structure Construction
Bulldozer 80 Crane 75-77
Front end loader 72-84 Welding generator 71-82
Jack hammer 81-98 Concrete mixer 74-88
Crane with ball 75-87 Concrete pump 81-84
Concrete vibrator 76
Excavation and Earth Moving Air compressor 74-87
Bulldozer 80 Pneumatic tools 81-98
Backhoe 72-93 Bulldozer 80
Front end loader 72-84 Cement and dump trucks 83-94
Dump truck 83-94 Front end loader 72-84
Jack hammer 81-98 Dump truck 83-94
Scraper 80-93 Paver 86-88
Grading and Compaction Landscaping and clean-up
Grader 80-93 Bulldozer 80
Roller 73-75 Backhoe 72-93
Truck 83-94
Paving Front and end loader 72-84
Paver 86-88 Dump truck 83-94
Truck 83-94 Paver 86-88
Tamper 74-77 Dump truck 83-94
Source: U.S. Environmental Protection Agency, Noise from Construction Equipment and Operations.
Building Equipment and Home Appliance. NJID. December 31, 1971

Figure 6.5 shows the locations around the subproject area that will be affected from noise during
construction activity.

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

e PVC Laminated Polyester Fireproof Mesh Sheet can be used with hard barricade to reduce the
noise levels and check the noise levels outside the barricade periodically for different type of
construction activities through a hand-held noise meter.

e High noise activities should cease between 22:00 and 06:00 hrs.
» Noise Reduction Measures

e Equipment and vehicle noise can be reduced at source by regular maintenance & repair of
construction machinery and equipment.
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e Mufflers or silencers should be mandatory to be equipped by all project-related vehicles.

5.3.4.4 Surface and Ground Water Quality

The potential spills from construction equipment fuel, electrical equipment such as switch gears and
transformers, construction vehicles during construction may unlikely result in contamination of
groundwater under normal conditions. However, in conditions like post-monsoon season when
groundwater table rise, contamination can occur. Also, inadequate storage at construction site and
disposal to nearby areas of waste material will result in contamination of land, nuisance to the nearby
community. Estimation water consumption from construction and labor camps will be 16,000 — 24,000
gallons per day.

No surface water body exists within 2km of project site; therefore, no contamination is envisaged.
Mitigation Measures

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

e Excavation material /civil works related solid waste should be reused or disposed to the approved
disposal site.

e Porta cabins will be provided for worker residence as well as for shelter for labor during
construction and provision of water. Septic tank with soakage pit will be constructed for wastewater
disposal.

e During construction phase, water tankers will be used.

5.3.4.5 Waste Management

Typical solid waste generated during construction include waste concrete, empty cement bags,
excavated soil, rejected or malfunctioned solar panels etc. The solid waste has the potential to cause
negative impact on the surroundings if not properly managed and disposed of. It is likely to block
nearby drainage channels that can ultimately cause localized flooding during the monsoon and nuisance
to the communities.

Poor waste management practices would result in short term negative impact on the aesthetics of the
surrounding. It can also impact air quality.

Mitigation Measures

o All hazardous waste such as oil-waste will be handled and disposed through incineration via SEPA
certified hazardous waste contractor hired by CC.

e Recycling of solid waste will be carried out as far as possible and practical like cement bags, empty
drums, discarded bricks etc.

e Rejected or malfunctioned solar panels will be sent back to the distributor/equipment manufacturer
as no PV end-of-life treatment/recycling or disposal facility exist in the country as of today and the
panels should not be disposed of without disbanding and untreated in the landfills/dumpsites.

e No wastes should be dumped indiscriminately at any location outside the site boundary/designated
disposal site.
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e Training should be provided to working personnel for identification, segregation, and management
of waste.

o The site-specific waste management plan will be developed by CC.

Waste Segregation

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

Waste material Color code

Concrete/ Campsite Debris
Metal
Plastic

Oily Rags
Used Oil
Rubbish/Trash Yellow

Recycling

Recycling and reuse minimize the quantity of waste requiring disposal. Some of the wastes can be
reused within the construction site while others can only be recycled (Table 6.2). There is a great
recycling potential for few of these wastes in the recycling market. Waste shall be sold to the third-party
contractors/ companies, who have proper recycling facilities.

CC will suggest/recommend recycling of the paper, glass, plastic wastes in their respective processing
units. Iron/steel waste would be sent to re-rolling mills.

Table 5.2: Waste management options (different categories)

S# Waste Type Category Disposal Options

1. | Septic Tank Sludge Non- Disposed in Landfill site.
hazardous

2. | Excavation Material Non- Reuse for backfill
hazardous

3. | Construction debris | Non- Recycle, reuse or sell to third party contractor.

including Scrap hazardous

4. | Metals Non- Store cuttings in designated area for reuse.

hazardous Remove surplus materials and use them at
other sites, where feasible.

5. | Concrete Non- Store unused concrete blocks for later reuse.
hazardous Recycle, reuse or sell to third party contractor.

6. | Bricks Non- Reuse for footings and broken bricks.
hazardous

7. | Plastic and vinyl Non- Recycle, reuse or sell to third party contractor.
hazardous

8. | Corrugated Cardboard Non- Recycle, reuse or sell to third party contractor.
hazardous
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Table 5.2: Waste management options (different categories)

S# Waste Type Category Disposal Options
9. | Woods Non- Recycle
hazardous
10. | Empty Drums and | Non- Disposed them off through recycler.
Containers hazardous
11.| Oil  waste (fuel oil, | Hazardous Handled and disposed through incineration via
transformer oil, switchgear EPA certified waste contractor hired by CC.
oil)
12. | PV modules Hazardous Extract recyclable content and then disposal in
landfill site approved by authorities.
13.| Sanitary Wastewater Non- Treat wastewater in septic tanks before
hazardous disposal.
14.| Trash Non- 1. Segregate glass, metal, plastic from trash.
hazardous 2. Recycle all recyclable items.

3. Designed landfill.

The Waste Tracking Form, attached below shall be used to record this information by CC, while waste
is being dispatched outside construction site. It is the responsibility of respective EPA certified waste
contractor to assign a suitable person to sign off the record of waste tracking before the waste is
dispatched outside.

WASTE TRACKING FORM

Location of Generation:

Reporting Team:
Submitted by (Name):
Submitted on (Date):

Waste Disposal Location

Excavation Material

Concrete
Bricks
Metal

Card board
Wires

Drums and Containers (Empty)

Oil Contaminated Soil

Sanitary Wastewater
Sludge

General Trash

Checked and Signed: Dated:
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5.3.4.6 Soil Contamination

Soil at the construction site can get contaminated from either spill, due to stagnant water or degradation
due to activities in the microenvironment of the site.

Mitigation Measures

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

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

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

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

5.3.4.7 Traffic Management

Primary accessible road to the project area is Hub River Road. The project site is not frequented with
vehicular traffic. Therefore, traffic disruption is not envisaged. However, adequate vehicular traffic
management will be undertaken to avoid nuisance to nearby communities.

Mitigation Measures

e Traffic management plan will be introduced to manage smooth flow of vehicular traffic and to avoid
nuisance to nearby areas.

e Appropriate Sign postings may be installed to alert populace of all potential hazards including
limited access to construction sites.

e Movement of construction material to the project sites should be planned in a way that it will not
hamper major transport activity in the micro and macro environment. The transfer of material
should not be done during late hours.

5.3.4.8 Impacts on Flora
The project site does not have any significant flora. Therefore, no significant impacts are envisaged on
the flora during the project construction and operation phase.

Mitigation Measures

e No mitigation measures will be required.

5.3.4.9 Impacts on Local Resources

During project execution, supplies of equipment, material, etc. will be required. As the project area is
under developed and has limited commercial activities, supplies are likely to be sourced from population
centers such as Hub and Karachi. These centers are far well-developed than the project area and have
substantially more commercial and industrial activities and resources. Additionally, supplies for the
project will mainly be required during construction phase, which has the limited time period of several
months. Therefore, residual adverse impacts of project supplies on local resources are not likely.
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5.3.4.10 Labor Issues

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

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

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

e Electrical equipment and substation pose electrocution hazard.

Mitigation Measures

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

e  Whenever work is stopped
e Every time work conditions or the job scope changes

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

5.3.4.11 Crane and Lifting Operations

For all Crane & Lifting Operations CC shall ensure full compliance with standard operating procedures.
CC shall develop a site-specific pre-lift checklist which includes the following at minimum:

e Crane rigging capacity adequately for load
e Condition of slings

e Rigging condition adequate for load

e Area of swing or travel unobstructed

e Multiple crane use

e Power line approach distance maintained
e Stability and footing

e Taglines and spotters

e [llumination and weather

e Signal operator

e Job hazard analysis and other permits

All lifting and rigging activities shall be supervised and conducted by a competent person or team, CC
shall maintain a lifting gear registry for all lifting gear on-site inclusive of a listing of all lifting gear,
copies of equipment certificates (manufacturer, safe working load, serial number) and the
inspection/recertification frequency.
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5.3.4.12 Forklifts and Non-Road Vehicles

CC should ensure forklift and non-road vehicles are fit for purpose and operated according to
manufacturer’s requirements. Only competent operators are permitted to operate forklifts and non-road
vehicles.

At minimum, all forklifts and non-road vehicles shall be equipped with following equipment:

e Seat belts

e Hormn

e Emergency Brake
e Wheel chock

e Labeled Controls
e Fire Extinguishers
o First Aid Kit

e Back-up Alarm

5.3.4.13 Scaffolding

CC is responsible to establish periodic inspection, certification and recertification program for scaffold
works. Only qualified worker is authorized to erect, inspect and certify scaffold. All scaffolds should
have a guardrail system on each open side, up to the access point. It should be equipped with toe boards
having suitable access ladder.

5.3.4.14 Over-exertion

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

Mitigation Measures
Recommendations for their prevention and control include:

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

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

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

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

5.3.4.15 Slips and Falls

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

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

o Excessive waste debris and liquid spills will be cleaned up regularly.
e Electrical cords and ropes will be located in common areas and marked corridors.

e Slip retardant footwear will be used.

5.3.4.16 Struck by Objects

Construction activities of the project may pose significant hazards related to the potential fall of
materials or tools, as well as ejection of solid particles from abrasive or other types of power tools which
can result in injury to the head, eyes, and extremities.

Mitigation Measures
Techniques for the prevention and control of these hazards include:

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

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

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

5.3.4.17 Moving Machinery

Vehicle traffic and use of lifting equipment in the movement of machinery and materials on a
construction site may pose temporary hazards, such as physical contact, spills, dust, emissions, and

noise.

Heavy equipment operators have limited fields of view close to their equipment and may not see
pedestrians close to the vehicle. Center-articulated vehicles create a significant impact or crush hazard
zone on the outboard side of a turn while moving.

Mitigation Measures
Techniques for the prevention and control of these impacts include:

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

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

EMC Pakistan
Private Limited

Page 75



Initial Environmental Examination (IEE)

Final Report
Installation and Commissioning of Solar Power Plant P

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

5.3.4.18 Electrocution Hazard

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

e Burns

e Electrocution

e Shock

e Arc flash or arc blast

o Fire

e Explosions

List of potential electrical hazard at site is as follows;
e Improper grounding

e Exposed electrical parts

e Inadequate wiring

e Damaged insulation

e Overload circuits

e Damaged tools and equipment

Mitigation Measures

e Use of ground-fault circuit interrupters

e Periodic inspection of extension cords and portable tools
e Use power tools and equipment as designed

e Proper lockout/tagout procedures will be followed

e Safety signs for electrical hazard will be placed

e Ensuring proper guarding of electrical equipment and facilities

5.3.4.19 Other Site Hazards

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

Mitigation Measures

e  Only authorized personal should be allowed at the construction site

e Identify and minimize, so far as reasonably practicable, the causes of potential hazards to workers,
including communicable diseases and vector borne diseases;

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

e Provide for the provision of appropriately stocked first-aid equipment at work sites;
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e Provide for appropriate personal protective equipment (PPE) to minimize risks, such as but not
limited to appropriate outerwear, boots and gloves; safety helmets;

e Provide training for workers for the use of PPE;

e  WB Group’s Environment, Health and Safety (EHS) Guidelines will be implemented;

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

e Major labor laws will be followed e.g., Minimum Wage, Hours of work, Overtime Payment.
e Also, laborers will be trained on appropriate interaction with local people;

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

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

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

e CC will include appropriate clauses to protect environment and public health. The EMP will be
included in the bidding document;

Summary of Recommended Personal Protective Equipment According to Hazard ‘

Objective Workplace Hazards Suggested PPE
. F.lyl.ng partlgles, molten metal, Safety Glasses with side-shields,
Eye and face protection liquid chemicals, gases or vapors,

light radiation protective shades, etc.

Falling objects, inadequate height Plastic Helmets with top and

Head protection clearance, and overhead power S -
side impact protection.
cords.
. . . Heari |
Hearing protection Noise, ultra-sound. caring protectors (ear plugs or

ear muffs).

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

Foot protection

Gloves made of rubber or

Hazardous materials, cuts or . .
zarcou b synthetic materials (Neoprene),

Hand protection lacerations, vibrations, extreme . .
leather, steel, insulating
temperatures. .
materials, etc.
Facemasks with appropriate
filters for dust removal and air
) ) Dust, fogs, fumes, mists, purification (chemicals, mists,
Respiratory protection .
gases, smokes, vapors. vapors and gases). Single or
multi-gas personal monitors, if
available.
. Portable or supplied air (fixed
Oxygen deficiency PP (

lines). On-site rescue equipment.

Extreme temperatures, . . .
Insulating clothing, body suits,

aprons etc. of appropriate
materials.

. hazardous materials,
Body/leg protection . . .
biological agents, cutting

and laceration.

Source: IFC Environmental, Health, and Safety General Guidelines
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COVID-19 Prevention
Prevention measures are listed below;

e Assess the hazards to which the workers may be exposed; evaluate the risk of exposure; and select,
implement, and ensure workers use controls to prevent exposure.

e Conducting a job hazard analysis can help to determine whether work activities require close
contact (within 6 feet) between workers, visitors, or other members of the public.

e When a job hazard analysis identifies activities with higher exposure risks, and those activities are
not essential, consider delaying them until they can be performed safely.

e Use closed doors and walls, whenever feasible, as physical barriers to separate workers from any
individuals experiencing signs and/or symptoms consistent with COVID-19.

e Use administrative controls, when feasible, to reduce or eliminate the risk of exposure.
e Training for employees on the spread of the disease in the geographic areas in which they work.

e Screening calls when scheduling indoor construction work to assess potential exposures and
circumstances in the work environment, before worker entry.

e Appropriate cleaning practices (i.e., washing hands frequently with soap and water for at least 20
seconds, or, if soap and water are not immediately available, using alcohol-based hand sanitizer
that contains at least 60% alcohol and rubbing hands until they are dry; sanitizing all surfaces
workers will touch).

e The proper way to cover coughs and sneezes following Ministry of Health and WHO
recommendations (i.e., sneezing or coughing into a tissue or into the upper sleeve).

e Alternatives to shaking hands upon entry, and the importance of workers not touching their own
faces (mouth, nose, eyes).

e Wearing masks over their noses and mouths to prevent them from spreading the virus.

e The need to continue using other normal control measures, including PPE, necessary to protect
workers from other job hazards associated with construction activities.

e To the extent possible, screen all visitors on all construction sites in advance of their arrival on the
job site for signs and symptoms of COVID-19.

e Adopt staggered work schedules, e.g., provide alternating workdays or extra shifts, to reduce the
total number of employees on a job site at any given time and to ensure physical distancing.

e Keep in-person meetings (including toolbox talks and safety meetings) as short as possible, limit
the number of workers in attendance, and use social distancing practices.

e Ensure clean toilet and handwashing facilities. Clean and disinfect portable job site toilets regularly.
Fill hand sanitizer dispensers regularly. Disinfect frequently touched items (i.e., door pulls and toilet
seats) regularly.

5.3.5 Project Operation Impacts

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

5.3.5.1 Wastewater

Estimation water consumption will be one million litres per day. Wastewater during the operation phase
will mainly comprise of sewage and residual water from cleaning of solar PV panels. Both are
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wastewater streams are considered non-hazardous and its potential negative impacts will be mitigated
as follows;

Mitigation Measures

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

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

e Wastewater from solar panels cleaning can be collected in settling pit and be reused to the extent
feasible or it can also be used for dust suppression on exposed surfaces, which will reduce the water
requirement for the project during operations. Alternatively, the residual water can be disposed
through Septic Tank connected with soakage pit.

e If RO plant is used for groundwater desalination, RO reject will be collected in the concrete-lined
evaporation pond and will not be discharged outside the project boundary. Mineral residues after
evaporation can be disposed offsite through waste contractor or can be sold if commercially viable.
An alternative would be to bore a rejection well and RO brine may be injected deep underground.

5.3.5.2 Solid Waste Disposal

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

Mitigation Measures

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

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

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

e No hazardous waste such as food, packaging, sewage sludge etc. will be disposed through waste
contractor.
5.3.5.3 Community Health and Safety

Potential impacts on the community during the operations are minimal as the solar PV plant does not
have air emissions, noise generation and effluent discharge, however electrocution hazard remains.

Mitigation Measures

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

e Entrance in the site will only be allowed to the authorize personnel and to the visitors after
registration at entrance.
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e Site will properly be barricaded through wall/fence of adequate height to minimize chances of
trespassing, thereby avoiding the incidents such as electrocution.

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

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

5.3.5.4 Occupational Health and Safety

There will be significantly lower requirement of onsite staff than construction phase to ensure the
smooth plant operations after commissioning. Electrocution will be the main hazard for the onsite
workers during operations.

Mitigation Measures

e Electrical equipment will adequately be grounded for workers safety.
e Electrocution hazard signs will be displayed, particularly for the PV panel area and substation.

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

e Maintenance at the site will be duly be authorized and be carried out with necessary safety
precautions such use of PPE, adequate grounding, etc.
5.3.5.5 Impacts due to spill and leakage of transformer oil, liquid dielectric

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

Mitigation Measures

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

e Leakages will be prevented through periodic maintenance.

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

5.3.5.6  Visual Impacts

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

Mitigation Measures

e Visual impact of the solar plant will be minimized through adequate landscaping at site.

5.3.5.7 Impact of Sulfur Hexafluoride (SF6) Leak

SF6 is a non-toxic and non-flammable but a potent greenhouse gas. It is used as gas-dielectric in
electrical equipment such as switchgear. Leakage of SF6 in large quantities pose the risk of suffocation
in confined and unventilated spaces. Risk of leakage is low with modern robust electrical equipment.

Mitigation Measures
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e SF6 carrying equipment must not be dropped or rolled and must be protected from overheating.

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

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

5.3.5.8 Impacts of Electromagnetic Fields (EMF)

As with the other electrical and electronic equipment, Solar PV systems produce Electromagnetic Fields
which is the function of electric field and magnetic field. Studies''® have shown the EMF values from
PV systems are well below the guideline limits by ICNIRP!7, therefore it will not have negative health
impacts for project staff and nearby communities.

5.3.5.9 Flooding
Project area due to minor undulations, would be prone to floods during heavy precipitation events.

Mitigation Measures

e Improvements in forecasts and warnings
e Sustainable and long-term mitigation policies

o Automated Local Emergency Response in Real Time (ALERT) systems will be developed.

Prevention: Protection:

Preparedness:

through information
dissemination and
readiness to act

adoptionof structural
and non structural
approach to reduce
flooding

this seeks to avoid flood
plains and promotes
conservation

Emergency Recovery &
response: lessons learnt:
putting mitigation
havingadequate measuresin place
response mechanism

Figure 5.1: Flooding Risk Management Plan'®

15 https://pubmed.ncbi.nlm.nih.gov/26023811/

16 https://nccleantech.ncsu.edu/wp-content/uploads/2019/10/Health-and-Safety-Impacts-of-Solar-
Photovoltaics-PV.pdf

I7ICNIRP Guidelines. Retrived from https://www.icnirp.org/cms/upload/publications/ICNIRPemfedl.pdf
18 EU-Directives-2007-EU-flood-Risk-Management-Plan
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Chapter 6 ENVIRONMENTAL MANAGEMENT AND
MONITORING PLAN

6.1 Introduction

6.1.1 General

This section discusses the implementation and management of mitigation measures that are required for
proposed project that includes progressive report and techniques to assure that all necessary
environmental protection measures are carried out in the future as planned and to reduce residual impact
to acceptable levels and achieve the expected outcomes of the project. The Environmental Management
and Monitoring Plan (EMMP) are based on the type, extent and duration of the identified environmental
impacts. The EMMP has been prepared following the regulatory requirements and guidelines.

Environmental management and monitoring are mandatory activity to be undertaken by the project
developer over the entire project cycle showing its commitment towards meeting environmental
regulations/standards as well as maintaining health and safety standards.

The environmental management and monitoring programs are implemented from the very early stages
of planning and execution phases of the project. In fact, the authorization of the project is the point of
initiation of environmental management plan. The monitoring data, observations recorded and test
results / analyses are vital and formulate legal documents to be kept in safe custody and may be provided
to competent authority as and when required in accordance to Sindh Environmental Protection Act
2014.

EMMP is a dynamic and a live document that is under constant review having periodic revisions and
may be updated as required. Any amendments in the procedures, information is notified to the
concerned personnel after the approval from the competent authority for subsequent implementation. It
also highlights the responsible personnel to work for the implementation of this EMMP.

The Sindh Solar Energy Project (SSEP), formed after competitive bidding, will be responsible for
implementing the EMMP and ensuring that all personnel management are informed about the EMMP
and the requirement to implement the procedures it contains. The EMMP is intended as a quick
reference for Project personnel and regulators to monitor compliance

6.1.2 Objectives of EMMP

The EMMP will serve as a principal execution module of the project that would not only mitigate
adverse environmental impacts during the designing, construction, operational and maintenance phase
of the project but also ensures that environmental standards and good housekeeping is maintained.
Continuous environmental monitoring is exercised to ensure that preventive measures are in place and
are effective; to sustain environmental integrity. Some of the key objectives of the EMP are to:

e Qutline mitigation measures recommended in the IEE and define the responsibility and
implementation of these measures;

e To outline functions and responsibilities of personnel;

e To state and implement standards and guidelines which are required under environmental
legislations particular in context to the project,
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o Facilitates the implementation of the mitigation measures by providing the technical details of each
project impact, and proposing implementation schedule of the proposed mitigation measures;

e Define a monitoring mechanism and identify monitoring parameters to ensure that all proposed
mitigation measures are completely and effectively implemented; and

o Identify training requirements at various levels and provide a plan for the implementation of training
sessions

It is important that the recommendations and mitigation measures are carried out according to the spirit
of the environmental assessment process and in line with the guidelines. The EMMP are presented in
Table 6.1 and 6.2. Screening of potential environmental and social impacts has played a vital role in
reconfirming typical mitigation measures and in identifying any different approaches based on the
feasibility and detailed design assumptions and any alternatives available at this stage.

6.1.3 Legislation and Guidelines

Legislation and guidelines pertaining to this project have been discussed at length in chapter 3 of this
IEE study. It shall ensure that the project activities during designing, construction and operation phases
of the project would follow the relevant environmental legislations and guidelines. The staff of the
proponent and contractor should also be aware of these laws.

6.2 Structure of EMP
The environmental management plan is divided into the following core components:

e Organizational Structure and Roles and responsibilities;
e Implementation of Environmental Management Plan

e Mitigation matrix for each project phase;

e Monitoring plan for the project;

e  Worker’s Health and Safety Plan

e Waste management plan

e Equipment Maintenance

e Emergency Response Plan

e Site Restoration

e Change Management Plan

6.3 Institutional Framework for the Implementation of EMMP

This Framework illustrates the roles & responsibilities required for the implementation of EMMP.
Environmental management during construction of proposed project would be performed by CC in
supervision of the SSEP. In O&M phase, the implementation of EMMP would be the responsibility of
successful SSEP and the same will ensure that all activities during each phase will be in compliance
with the EMMP and SEQS.

SSEP
SSEP would perform the following roles and responsibilities:

e Will be responsible for the successful execution of the project;
o Ensure that the project complies with regulatory requirements;
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e Ensure that EMMP is followed and staff is properly trained;

e Keep in place emergency and rescue plans for safety of staff and general public;

e Improve the coordination and exchange of information between management, employees and
contractors etc.;

o Ensure the health and safety of employees;

cc
Some roles and responsibilities of Construction Contractor are as under:

o Ensure that the project activities are undertaken in an environment friendly manner and EMMP is
implemented;

e Evaluate compliance with SEQS, national and international guidelines for environmental
protection;

6.4 Environmental Mitigation and Monitoring Plan

The Mitigation and Monitoring Plan has been tabulated in tables 6.1, 6.2 and 6.3. The plan will be used
as a management and monitoring tool for implementation of the mitigation measures. The matrix lists
down the following.

e Environmental Impacts for various project phases;

e The mitigation measures recommended in the [EE;

e The person/organization directly responsible for adhering to or executing the required mitigation
measures;

o The parameters which will be monitored to ensure compliance with the mitigation measures; and

e The timing at which the mitigation or monitoring has to be carried out.

e The person/organization responsible to execute monitoring plan.

It is highlighted that although responsibilities for executing and monitoring mitigation measures have
been delegated to different persons/organizations, SSEP holds the primary and overall responsibility
for ensuring full implementation of the EMP.

6.5 Environmental Training

An environmental training program will be prepared to address the need of contractor’s site staff and
build their capacity to effectively implement project-specific EMMP. HSE officer (Contractor) will
coordinate with contractors to organize training for their staff and to help them establish system
/infrastructure for future sustainability. In addition to the training arranged and imparted by the HSE
officer (Contractor) for complete project team, the contractor will also plan small training sessions for
workers involved in specific jobs. Cost of trainings and mitigation measures will be deemed included
in contract cost. Environmental Training Plan is provided in Table 6.3.

6.6 Emergency Response Plan

Emergency procedures will be prepared to include all events which have the tendency to create an
emergency situation at the solar power plant. It is advisable that emergency procedures are prepared in
conjunction with the emergency services such as fire brigade.
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The procedures will be readily available to all personnel involved, regularly practiced and checked
periodically that they are up to date. Employees likely to be affected will be provided with the
knowledge of the actions required to minimize the adverse effects.

The emergency procedures will consider:

o the properties of the raw materials and excipients, solvents used;
e concerns associated with the exposure to the product

e the quantities involved;

e the plant components may cause electric shock hazard

6.6.1 Contingency Planning — Incidents and Emergencies

A. Fire Contingency Plan

Because flammable / combustible materials, and electrical appliances are present at the site, fire is an
ever-present hazard. All personnel and subcontractors are not trained professional fire-fighters.
Therefore, if there is any doubt that a fire cannot be quickly contained and extinguished, personnel will
notify the Site supervisor and vacate the area. The site supervisor will immediately notify the local Fire
Department.

The following procedures will be followed to prevent the possibility of fires and resulting injuries:

e Sources of ignition will be kept away from where flammable materials are handled or stored.

o “No Smoking" signs will be posted at visible areas where flammable materials are present.

e Fire extinguishers will be placed in all areas where a fire hazard may exist.

o Before workers begin operations in an area, the area supervisor will give instruction on exit
procedures and assembly points. Exit routes will be displayed through signage in work areas and
exit points will be clearly marked.

The following procedures will be implemented in the event of a fire:

e Anyone who sees a fire will notify the supervisor who will then contact the Site Superintendent and
the HSE Officer. The HSE Officer will activate the emergency alarm and contact the local Fire
Department.

e When the emergency siren sounds, workers will disconnect electrical equipment in use (if possible)
and proceed to the nearest fire exit.

e  Work crews will comprise of pairs of workers (buddy system) who join each other immediately
after hearing the fire alarm and remain together throughout the emergency. Workers will assemble
at a predetermined rally point for a head count.

e  When a small fire has been extinguished by a worker, the site superintendent and the Health and
Safety Officer will be notified.

i. Responsibilities of Fire Safety Officer (Contractor)
The Fire Safety Officer will supervise and perform firefighting activities.

e Responsible for Head Count in the assembly area.
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Conduct Fire drills for the employees and reports the outcomes, suggestions and action plan of such
drills.

Responsible for maintenance and documentation of all fire extinguishers.

Develop and regularly review building fire exit plans.

Inspect and test new and existing fire protection systems, fire detection systems and fire safety
equipment to ensure that they are operating optimally.

Action by Staff Detecting the fire or smoke

If any person smells a burning odor or hear any one shouting “Fire, Fire” or sees the fire/smoke, he/she
will immediately inform the telephone operator and will:

Give his/ her name
Location of Fire
Type of Fire

Receptionist (Telephone Operator) will

immediately inform Administration Manager, during and after working hours.
call security in-charge

call fire safety officer (contractor).

call Police and City Government only if told by Security in-charge or fire officer.

Staff on duty will restrict fire by closing doors and windows of affected area, if possible and turn
electrical mains to OFF position. If the fire is contained and small, rush towards the nearest fire
extinguisher and try to extinguish the fire.

B.

Evacuation Procedures

In the event of on-site evacuation of personnel is necessary, the following actions will be taken:

C.

The emergency signal will be activated (one single long blast on the air horn).

No further entry of visitors or contractors will be permitted.

Shut off all machinery if safe to do so.

All on-site personnel, visitors, and contractors will assemble at the entrance of the site for a head
count and await further instruction from the Site Superintendent.

All persons will be accounted for by their immediate crew leaders (e.g., area supervisor). Crew
leaders will determine the safest exits for employees and will choose an alternate exit if the first
choice is inaccessible.

During exit, the crew leader will try to keep the group together. Immediately upon exit, the crew
leader will account for all employees in his crew.

Upon completion of the head count, the crew leader will provide the information to the Site
Superintendent.

Evacuation Responsibility

The decision will be made by the Emergency Rescue team which includes Fire Safety Officer

(contractor) & Site In-charge and will be communicated to the Project Manager.
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Emergency rescue team will inform the Project Manager and decide if partial or full evacuation is
required. Also liaise to mitigate the situation and return the area to normal as soon as possible.

The emergency response team members involved are as follows:
i. Actions by Site Incharge (Contractor)

e Manager Administration and the Security officer in co-ordination with specific area in-charge will
arrange for evacuation.

e If the fire goes beyond the control of management, the local Fire brigade to be summoned in
consultation with Manager Administration.

e He will conduct root cause analysis and log the same on the prescribed incident report form.

e Security in charge will inform Manager Administration as soon as fire is confirmed by him
personally.

e (Call Fire Department immediately.

e Advise telephone operator to inform all head of departments/in-charges.

ii. Senior Management/Administration

e Should reach the place of fire as soon as the news is confirmed.

e Manager Administration will inform all areas of the Grid Station operations if needed.
e Media Handling

e A debriefing session at the end of the disaster.

iii. House Keeping

e Open all windows and doors for ventilation.
e Remove obstacles on the way to the fire exit.

6.6.2 Fire Detection & Warning

Portable Fire extinguishers will be used in buildings and as protection during "Hot Work" activities
throughout the site. As construction progresses and systems are commissioned within specific buildings,
personnel will be informed of the different alarm sounds.

Following types of fire extinguishers are generally used:

e ABC (Dry Chemical): Red or Orange in color. All-purpose dry chemical may be used on any type
of fire

e (CO2: Red in color, Big Black horn on hose. Good for Oil, Grease & Electrical fires.

o Water: Completely red with no color band. Suitable for paper, textiles, wood, most plastics &
rubber.

Large office accommodation will be protected by the use of hard-wired smoke detection devices with
battery backup.

A suitable means of raising the alarm, in the event of a fire or other emergency at the facility, will be
established. The alarm system will be appropriate to ensure all personnel can be notified immediately
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of any emergency situation and evacuation, or other actions required. The alarm system will be tested
on a regular basis.

6.6.3 Fire Fighting Equipment

The following firefighting equipment will be maintained in good order in the facility:

e Fire Extinguishers of adequate size and Type

e Sand buckets

e Rescue gear (includes stretchers, turnout gear, fire rescue gloves, emergency light, fire boots, fire
hoods, etc.)

e Equipment will be maintained and tested to ensure serviceability in the event of a fire.

e Tests will be conducted monthly.

The facility fire suppression system will be prioritized and made serviceable as soon as practical during
construction.

6.6.4 Fire Drills

The Fire Safety Coordinator/ Officer will ensure that monthly drills are carried out that ensure all
personnel are familiar with the evacuation procedure and their respective muster points.

Simulated fire emergencies will be carried out to ensure the readiness and competency of the fire
brigade to fight a major fire. During the drill, equipment will be tested. In the event any equipment
should fail it will be immediately replaced.

Review of brigade competency will be determined during the drills. Brigade members will be retrained
if any evidence of in-competency exists.

6.7 Waste Management Plan

The waste management plan will be prepared and implemented by the construction contractor for the
proposed solar PV project in order to ensure timely collection, handling and disposal of the waste
generated during the construction phase. Waste management at the power plant would:

e reduce risk exposure to a minimum,
e protect employees,
e Dbring the organization into compliance with EPA’s requirement
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Table 6.1: Environmental Mitigation and Monitoring Plan during Pre-Construction/Design Stage

Environmental Effect

Potential
Significance

Pre-Construction Mitigation
Measure(s)

Mitigation
Responsibility

Monitoring
Parameters /
Location

Monitoring
Frequency

Monitoring
Responsibility

Compliance with provincial
and national environmental
regulations

Medium

v'This EMMP to be made
part of the bidding/tender
documents.

v The bid documents shall
note that Pakistani laws
and regulations relating to
the environment will be
followed during the
construction phase.

CC

Tender
documents

SSEP

Impact on ecology

Medium

v Onsite activities will
be so planned that the
natural drainage
pattern is not disturbed.

v Rainwater drainage
system will be
connected with natural
drainage so as not to
alter the site natural
drainage pattern.

CcC

Visual impact
and count of
floral/faunal
species at
project site

Once pre-
construction

SSEP

Impact on
Cultural/archaeological sites

Low

v No mitigation
measures required as
no such sites are
located at project site
and within 1km of
project.

Land Acquisition and
Encroachments

Medium

v The project is located
on land of GoS. No
land acquisition is
involved.

CC

Land documents
and land survey

Pre-construction

SSEP
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Table 6.2: Environme

itigation and Monitoring Plan during Construction Phase

. . e Monitoring o . -
Environmental | Potential e Mitigation Monitoring Monitoring
v Effect Significance ML TR ETOIREL) Responsibility IP::(;lc'zzi)eltlers / Frequency Responsibility
v Extensive consultation with stakeholders will
be carried out and their feedback; concerns and
input will be taken into account in the project Visual
planning and execution. observations, As required
1 Social Impacts | Medium v Itwill b.e ensured that the coqstruction sit(? is cC feec}backs from k.eepin.g in SSEP
appropriately cordoned off with hard barricade. project view site
v Traffic management will be ensured taking in personnel and conditions
consideration the nearby community, their community
access and movement and privacy and optimal
access routes to the site from N25.
v The exposure of construction workers to dust Ambient Air
should be minimized by provision of dust masks Quality
and mandating the workers to wear them. cC ararneters
v Truck loads should be covered with tarpaulin. ?SPM NO Quarter]
v Construction site including soil and material piles ’ ’ y SSEP
. . . . NO2, SO2,
at the site should be barricaded to avoid material PM10.CO
escape, generation of dust. PM2 5’ 03’
v Ready-mix can be used in the stages of the Lea d') . M(;bile
Air Quality project wherever and whenever required and . lity V
deterioration deemed appropriate. alylﬁga 'y d an
2. due to dust Medium v Construction operations should be carefully Wik be used.
and exhaust planned and scheduled. Vehicular
emissions v Careful handling and working under moist Emissions for
conditions and monsoon season will be avoided Construction
as much as possible. Vehicles and
v Construction machinery, vehicles should be .
properly tuned and kept in good working eqﬁlpmtenst K
condition, minimizing exhaust and vehicular eC);) a;soi rélgxe,
emissions. It should be ensured that exhausts PM’ Nois;) 7
from these equipment and vehicles comply with Exh,aus +
relevant SEQS.
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Table 6.2: Environmental Miti

S#

Environmental
Effect

Potential
Significance

gation and Monitoring Plan during Construction Phase

Mitigation Measure(s)

Mitigation
Responsibility

Monitoring
Parameters /
Location

Monitoring
Frequency

Monitoring
Responsibility

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

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

v'Use of water suppression for control of loose
materials on exposed surfaces. Oil and oil by-
products are not a recommended method to
control dust.

v Water should be sprinkled daily or whenever
there is dust problem on all exposed surfaces to
suppress emission of dust.

analyzers will
be used.

Monitoring
conducted as
per SEQS.

Noise

Medium

v PVC Laminated Polyester Fireproof Mesh
Sheet can be used with hard barricade to
reduce the noise levels and check the noise
levels outside the barricade periodically for
different type of construction activities through
a hand-held noise meter.

v High noise activities should cease between
22:00 and 06:00 hrs.

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

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

CcC

Noise
monitoring at
project site

Monthly

SSEP

Surface and
groundwater
quality

Medium

v It will be ensured that the wastes generated
from construction activities should be stored in
a proper interim location onsite which should

CcC

Water sampling
at project site if

Monthly

SSEP
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Table 6.2: Environmental Miti

gation and Monitoring Plan during Construction Phase

. . e Monitoring o . -
Environmental | Potential e Mitigation Monitoring Monitoring
v Effect Significance ML TR ETOIREL) Responsibility iigng;em / Frequency Responsibility
be adequately barricaded and covered to avoid groundwater is
ingress of storm water. used
Excavation material /civil works related solid
waste should be reused or disposed to the
approved disposal site.
Porta cabins will be provided for worker
temporary residence as well as for shelter for
labor during construction and provision of
water. Septic tank with soakage pit will be
constructed for wastewater disposal.
All hazardous waste such as oil-waste will be
handled and disposed through incineration via
EPA certified hazardous waste contractor hired
by CC.
Recycling of solid waste will be carried out as
far as possible and practical like cement bags, .
. . Visual
Waste . empty drums, discarded br1ck§ cte. observation and | Daily/as
5. Medium No wastes should be dumped indiscriminately | CC . f SSEP
Management . . . waste disposal required
at any location outside the site .
boundary/designated disposal site. certilicates
Training should be provided to working
personnel for identification, segregation, and
management of waste.
The site-specific waste management plan will
be developed by CC.
Fuel oils, Transformer oils and lubricants for Visual
construction machinery will be stored in observation and
6. Soil o Medium covered dyked areas, underlain with HDPE cc trgck record of Asrequired | SSEP
Contamination membrane. disposal of
Washing and maintenance of vehicles will be contaminated
restricted onsite and contractor is mandated to media
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Table 6.2: Environmental Miti

gation and Monitoring Plan during Construction Phase

S#

Environmental
Effect

Potential
Significance

Mitigation Measure(s)

Mitigation
Responsibility

Monitoring
Parameters /
Location

Monitoring
Frequency

Monitoring
Responsibility

get entry of well-maintained and cleaned
machinery.

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

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

Traffic
management

Low

v Traffic management plan will be introduced to
manage smooth flow of vehicular traffic and to
avoid nuisance to nearby villages and congestion
at the connecting point to N25 RCD Highway.

v Appropriate sign postings, warning signs,
diversion signs and barriers will be installed to
alert public of all potential hazards including
limited access to construction sites.

v Movement of construction material to the project
site should be planned in that way it will not
hamper major transport activity in the micro and
macro environment. The transfer of material
should not be carried out during sleeping hours.

CC

Flow of usual
traffic

Daily/as
required

SSEP

Impacts on
Flora

Low

v Adequate greening of the site with local plant
species will be carried out in accordance with
the local climate and soil conditions.

CC

Visual
observations,
records of
plantation

As required

SSEP
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tal Mitigation and Monitoring Plan during operation phase
. - N Monitoring _— g
Environmental | Potential e . Mitigation Monitoring Monitoring
Effect Significance Mitigation Measure(s) Responsibility Ezz:rtri:)eltlers / Frequency Responsibility
v'Several components of the solar panels can be
recycled such as glass, plastic and aluminum
can be recycled. Other stuff will be disposed in
Solid Waste an approved landfill/dumpsite.
(Electrical & v Disused dry batteries will be returned to the
Electronic supplier/manufacturer for possible recycling. Visual Monitoring
equipment . Disposal through landfills is not recommended onsite, waste record | Daily/as Third-party
Medium . . . SSEP . .
waste, food as the batteries may contain some quantity of register and waste required consultant
waste, general heavy metals such as Mercury, Cadmium and disposal certificates
waste, sewage Lead which are considered toxic for
sludge) environment.
v'No hazardous waste such as food, packaging,
sewage sludge etc. will be disposed through
waste contractor.
v Entry/exit gate(s) of the site will be clearly
marked.
v Entrance in the site will only be allowed to the
authorize personnel and to the visitors after
registration at entrance.
v Site will properly be barricaded through
Community wall/fence of adequate height to minimize Visual Monitoring Continuous/as | Third-party
Health and Medium chances of trespassing, thereby avoiding the SSEP and community .
Safety incidents such as electrocution. feedback required consultant
v Electrical hazard signs and posters will be
adequately marked on the outer face of the
barricading wall/fence to alert the passerby.
v'Unskilled staff for operational phase will
mainly be sourced from the area to avoid any
community conflict due to influx of outsiders.
gz:ﬁia;f;al Medium v Electrical equipment will adequately be SSEP Xj;?i}ggf:;g?n at Daily/as Third-party
grounded for workers safety. o required consultant
Safety incident records
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tal Mitigation and Monitoring Plan during operation phase
q . N Monitoring _— g
Environmental | Potential e . Mitigation Monitoring Monitoring
Effect Significance st Responsibility {zz:rtri:)eltlers / Frequency Responsibility
v Electrocution hazard signs will be displayed,
particularly for the PV panel area and
substation.
v Staff will be required to wear necessary PPE
once they are out of their campsite for routine
inspection, surveillance and/or monitoring.
v'Maintenance at the site will be duly be
authorized and be carried out with necessary
safety precautions such use of PPE, adequate
grounding, etc.
Group d Water v Transformers and associated equipment with . . .
Quality L . . . Visual inspection,
LT liquid dielectric will be concrete footing with .
deterioration . . . track record of As required
. adequate drain and collection pit in case of .
and soil . S S . disposal of
. spill to avoid soil contamination and ingress . . .
contamination . . contaminated media Third-party
Low into soil. SSEP
due to leaks . . consultant
. v'Leakages will be prevented through periodic
or spills from .
Transformer maintenance.
oil. liquid v Spilled oil and dielectric will be disposed
s, AW through incineration by waste contractor.
dielectric
v'SF6 carrying equipment must not be dropped
or rolled and must be protected from
overheating.
Sulfur v'Leakage detection devices can be installed in
. the substation area. Handheld detectors can Not required as per
hexafluoride Low also be used SSEP SEQS - -
(SF6) leak )

v'Gas mask is also recommended for the
authorize personnel for operation and

maintenance to avoid risk of asphyxiation from

accidental release of gas in large quantities.
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Table 6.4: Training Plan

Staff Responsibilities Areas Schedule

¢ Findings of I[EE

e Mitigation Measures

e EMP

e Waste disposal procedures

Final Report

Project

C O ti
staff Contractor/HSE Officer ¢ ampLperation

. . v Prior to start of Project activities
e Social and Cultural values of the Project areas
e Environmental sensitivity of the Project area
e Flora and Fauna of the area

e Emergency Response Plan

e Community Issues

e Road safety
Drivers Contractor/HSE Officer e Road restrictions v'Before and during construction activities
e Defensive driving

i Waste Di 1
Camp/Site Safety Officer * aste 1sposa v Before and during construction activities
Staff e Housekeeping
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Table 6.5: Estimated Cost of EMP Implementation

Activity Cost (PKR) Remarks
Training Program 500,000 Refer table above
Environmental Monitoring

Ambient Air (construction) (40,000%4) = 160,000 Cost for 1-year monitoring at 1 location
@Rs.40,000 per monitoring per location per quarter

Exhaust Emissions (construction) (1500*6*5*4) = 180,000 Cost for 1-year monitoring at 5 locations for 6
parameters @Rs.1500 per parameter

Noise (construction) (1000%5*12) = 60,000 Cost for 1-year monitoring at 5 locations @Rs.1000
per location per month

Waste management (construction) 120,000 Estimated cost of 1-year monitoring

Soil contamination (construction) 120,000 Estimated cost of 1-year monitoring

Traffic Management (construction) 120,000 Estimated cost of 1-year monitoring

Ecology (construction) 120,000 Estimated cost of 1-year monitoring

Solid waste (operation) 120,000 Estimated cost of 1-year monitoring

g:t%]:; unity and Occupational Health and 240,000 Estimated cost of 1-year monitoring

Soil contamination (construction) 120,000 Estimated cost of 1-year monitoring

Cost of Mitigation (construction) 1,000,000 Initial estimates

Cost of Mitigation (construction) 500,000 Initial estimates

Reporting 500,000 Initial estimates

Sub total 4,460,000 -

Contingency (5%) 223,000 -

Grand total 4,083,000 -
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Chapter 7 CONCLUSION AND RECOMMENDATIONS
7.1 Conclusion

This Environmental Impact Assessment study was carried out to identify the environmental and
socioeconomic impacts of the proposed 150 MW solar power plant at Deh Mitha Ghar — District Malir
in Sindh Province.

During the study, environmental and socioeconomic baseline information was collected from variety of
sources including visit of project area, previous environmental reports and studies conducted in the area,
published literature and field surveys. All this information was used to compose the profile of the
physical, biological and socioeconomic environment of the area which is likely to be affected by the
proposed project activities. Information for the project description was provided by the project’s
developer.

On the basis of the established baseline and the proposed activities described as under project
description, the potential environmental impacts were identified on the project area’s physical,
biological and socioeconomic environments. In summary the potential impacts during the construction
phase of the proposed project include the generation of dust and gaseous emissions, noise, construction
waste, health and safety and socioeconomic effects. Similarly, the key environmental and social issues
during the operation phase included those arising from liquid and solid waste disposal and electrocution
hazard.

The IEE process finds that the impacts of the project activities at the design, construction and operation
stages have been adequately addressed and mitigation measures have been duly proposed wherever
needed. Adoption of mitigation measures will ensure the reduction of any possible impacts on the micro
and macroenvironment as well as socio-economic conditions, to acceptable levels. The development of
this project will be made compatible with the requirements of the Sindh Environmental Protection Act
2014, SEPA, (Review of EC, IEE and EIA) Regulations, 2021 and Sindh Environmental Quality
Standards (SEQS); as well as other regulatory requirements of the Government of Sindh. The issues of
environment, health & safety has been duly incorporated in the design, construction & operations phases
of the project.

The SSEP shall remain cognizant of the social development of its project surrounding and will
contribute to the uplift of the overall social and economic health of the communities around it. To help
build a viable society, the SSEP shall facilitate the surrounding communities in conserving energy,
environmental protection, health, education, skill development, poverty alleviation and other pertinent
areas of social development.

7.2 Recommendations

The study recommends and confirms that the project developer shall adopt all environmental
management processes in full, as prescribed by the national and international laws and guidelines and
given in the IEE document. Following essentials recommendations which are also the part of EMP as
mitigation measures will be followed by project developer in letter and spirit:

e Communities in the project area shall be intimated prior to commencing project activities;
e For cutting of trees, compensatory plantation shall be provided at a ratio of 1:3;
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7.3

A Comprehensive Waste Management Plan for construction and operation phases should be
developed;

Wastes should be routinely collected from the designated area and disposed in an
environmentally friendly manner;

Protective measures against high noise intensity, soil erosion, traffic problem, land pollution
and water contamination will be taken care of;,

Emergency response plan should be prepared and implemented during construction and
operation phases;

Preventive and protective measures including modification, substitution, or elimination of
hazardous conditions, with particular attention to live power lines, working at height, EMF,
high noise levels, and exposure to chemicals will be made; and

The Project will thus respond to all aspects of sustainability: Economic, social and
environmental and will thus be a sustainably viable project.

The study therefore recommends that the IEE report should be approved with the provision that
the suggested mitigation measures will be adopted and the Environmental Management Plan
will be followed in letter and spirit.
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E_XTRAORDINARY. ' | Registered No. M324

The Sindh Gobernment Gasette

Published By Authority
' KARACHI THURSDAY MARCH 20, 2014

PART-1V

PROVINCIAL ASSEMBLY OF SINDH
NOTIFICATION
KARACHI, THE 20'" MARCH, 2014.

NO.PAS/Legis-B-06/2014- Thi Sindh Environmental Protection Bli!.
2014 having been passed Uy the Provincial Assembly of Sindh on 24'_‘"
February, 2014 and assented to by the Governor of Sindh on 19%
March, 2014 is hereby pubiished as an Act of the Legislature of Sindh.

THE SINDH ENVIRONMENTAL PROTECTION
: ACT, 2014.

+ SINDH ACT NO. VIII OF 2014.

AN

ACT
to provide for the  protectione conservation,
rehabilitation and improvament of the environment, for the

prevention and control of pollution, and promotion of
suslainable developmerit.

WHEREAS it is expedient to provide for the protection, Preamble.
conservation, rehabilitation and improvement of the
environment, prevention and control of pollution, promotion of
sustainable development, and for matters connected
therewith and incidental therato;

PART-I
It'is hereby enacted as follows: -

1. (1) This Act.may be called the Sindh Environmental Short title and
Protection Act, 7014 commencement.

| Liv-302 , Ext-IV-11 (52) Price Rs. 150.00
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(2) It extends to the whole of the Province of Sindh.
(3) It'shall come into rirce at.once.

2. In this Act, unless there is anything repugnant in the

Definitions. subject or context-

¢

(i) "adverse environmental effect' means impairment of, or
damage to, the environment and includes—

(a) impairment of, or damage to, human health and
safely or to biodiversity or property;

(b} pollution; and

(c) any adverse environmental effect as may be
specified in the rules or regulations made under
this Act;

(i) "Agency” means the Sindh Environmental Protection
Agency established under section 5 of this Act;

(iiy “agricultural- waste” means waste from farm and
agricultural activities including poullry, cattle farming,
animal husbandry residues from the use of fertilizers,
pesticides' and other farm chemicals and agricultural
runoff;

(iv) "air polintant” means any subsiance that causes

pollution of air and includes soot smoke, dust
particles, bdor, light, electro-magnetic, radiation, heat,
'fumes c‘ombustton exhaist, exhaust gases, noxious

‘gases, hazardous . substances = and radioactive

substances, . ;

(v) ‘"biodiversity" or ‘"biological diversity" means the
variability among living erganisms from all sources,
including inter-alia terrestrial, marine and other aquatic

ecosystems and the ecological complexes of which they

are part; this includes diversity within spe;,u:'s between
« species and of ecosystems;

(vi) “biosafety” means the mechanism developing through
policy and procedure to ensure human health and the
environmentally safe application of biotechnolcgy;

(vii) "Council' means the Sindh Environmental Protection
Council established under section 3 of this Act,

(viii) "discharge" means spilling, leaking, pumping, depositing,
seeping, releasing, flowing-out, pouring, emitting,
emptying or dumping into the land, water or atmesphere;

(ix) "ecosystem” means a dynamic complex of piant, animal
and micro-organism communities and their nonliving
environment interacting as a functional unit;
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(x) “effluent’ means any material in solid, liguid ©r gascous
form or combination thereof being dischaigad  from
industrial activity or any other source and includes a
slurry, suspension or vapour,

(xi) "emission standards" means the permissible standards
established by the Agency for emission of air pollutants
and noise and for discharge of effluent and waste;

(xii) “environment” means- .
(a) air, water, land and natural resources,
(b) all layers of the atmosphere;
(c) all organic and inorganic matters and living organisms;
(d) ecosystems and ecological relationships;
(e) buildings, structures, roads, facilities and works,
(f) all social and economic conditions  affecting

community life; and

(g) the inter-relationship between any of the factors in

(xiii)

{xiv)

(xv)

(xvi)

(xvii)

(xviii)

sub-clause (a) to (f) made under this Act:

“environmental aspect' means an organization's
activities or services that can interact with the
environment;

“snvironment audit” means a systemic scrutiny of
environmeantai performamce of an organization, fatory
company or manufacturing and production  unit
regarding lo its cperations ;

"environmental . impact assessment’  means  an
environmental study comprising collection of <data
prediction of qualitative and quantitative impacts,
comparison of alternatives, . evaluation of
preventive, mitigation and compensalory
measures, formulation of environmental management
and training plans and monitoring arrangements, and
framing of recommendations -and such other
components as may be prescribed,

“Environmental Management Plan” means a site
specific plan developed to ensure that all necessary
measures are identified and implemented in order to
protect. the environment and comply with the
environmental legislation; .

“Environmental Protection Order" means an oider
passed under Section 21 made under this Act.

“Environmental Protection Tribunal® means the
Environmental Protection Tribunal constituted under

¢ spction 25 of this Act ;
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(xxix) “Environmental Review" means a quantitative and
qualitative assessment of documents submitted by
proponent, comments from public and Government
agencies or organizations;

(xx) “factory" means any premises in which industrial activity
is being undertaken;

(xxi) “genetically modified organism” means any organism that
possesses a novel combination of genetic material
obtained through the use of modern biotechnology and
which does not occur naturally through mating and or
recombination and includes both living and non-living
modified organisms;

(xxii) “Government” means the Government of Sindh;

(xxiii) “Government Agency” includes:-

(a) A department, attached department or any other
office of Government; and

iy A develapment  authority,  Tocal authornty,
company body corporate establishaed or control
by Government:

(xxiv) “Court” means the Court of the Judicial Magistrate
First Class:

{xxv) "hazardous substanze’ means-

(a) a substance or mixture of substances, other than a
pesticide as defined in the Agricultural Pesticides
Ordinance, 1971 (Il of 1971), which, by reason of its
chemical activity or toxic, explosive, flammable,
corrosive; radioactive or other  characteristics,
causes, or is likely to cause, directly or in
combination with other matters an adverse
environmental effect: and

(b) any substance which may be prescribed as a
hazardous substance;

(xxvi) "hazardous waste" means waste which is or which

: contains a hazardous substance or which may be
prescribed as hazardous waste, hospital waste,
nuclear waste, obsolete pesticides and persistent
organic pollutants;

(xxvii)"hospital waste" means waste medical supplies and
materials of all kinds, and waste blood, tissue, organs
and other parts of the human and animal bodies, from
hospitals, clinics, laboratories and veterinary facilities;
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(xxviii) "industrial activity" means any operation or process for
manufacturing, making, formulating, synthesising,
altering, repairing, ornamenting, finishing, packing
or otherwise treating any article or substance with a
view to its use, sale, transport, delivery or disposal, or
for mining, for oil and gas exploration and
development, or for pumping water or sewage, or for
generating, transforming or transmitting power or for
any other industrial or commercial purposes;

(xxix) "i .strial waste" means waste resulting from an -
.austrial activity;

(xxx) "initial environmental examination" means a preliminary
environmental review of the reasomably foreseeable
qualitative and quantitative impacts on the environment
of a proposed project to determine whether it is
likely to cause an adverse environmental effect for
requiring preparation of an environmental impact
assessment; L

pocc) Mlocal  audtherity™  means ‘a"Y agency set ub o
designated by Gevernment, by nouf:cation in e
official Gazelrs, ts be a local authority for the purposas
'of this Act; '

(xxxii) "local council” means a local Souncil constituted or
established under a law relating to local government.

(xxxiii) "motor wvehicle" means any mechanically propelled

vehicle adapted for use upon land whether its power of

© propulsion is transmitted thereto from an external or

internal source, and includes a chassis to which 3 pody

_has not been attached, and a trailer, but does nol
include a vehicle running upon fixed rails:

(xxxiv) "municipal waste" includes sewage, refuse, garbage,
waste from abattoirs, sludge and human excreta and the
like;

(xxxv) "noise" means the intensity, duration and characler of
_sounds from all sources, and includes vibration;

(xxwvi) “ryr.n:l degradable pléstic products” means a plastic product
which are made from the non-biodegradable substances:

(xxxvii) "nuclear waste" means waste from any nuclear reactor
or nuclear plant or other nuclear energy system, wii-thar
or not such waste is radioactive;
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{(xxxviii) “Oxo-biodegradable Plastic Products” means a plastic
product made of a polymer by adding a pro-degrading
additive containing a transition metal salt, except cobalt,
which cause. the plastic to degrade and bio-grade from
oxidative and cell mediated phenomena either
simultaneously or successfully; :

© (xxxix) "person” means any natural person or legal entity and
includes an individual, firm, association, partnership,
society, group, company, corporation, co-operative
society, Government Agency, non-governmental
organization, community-based organization, village
- organization, local council or local authority and, in the
case of a vessel, the master or other person having for

the time being the charge or control of the vessel;

(xl) "pollution" means the contamination of air, land or. water
by the discharge or emission of effluent or wastes or air
pollutants or noise or other matter which either directly or
indirectly or in combination with other discharges or
substances alters unfavorably the chemical, physical,
biological, radiational, thermal or radiological or aesthetic

properiies of the air. land or water or which may, or I1s.
li<aly to make the air, land or water unclean, noxious, or
impure or injurious, disagreeable or detrimental t6° the
health, safety, welfare or property of parsons or harmful
to biodiversity, ; &

(xii) "pre-sc'ribed‘-' means prescribed l;jy_ruiés made under this
- Act; B oh s Lty

(xlii) "project" means any activity, plan, scheme, proposal or
undertaking involving any change in the environment and
includes- : -

~ (a) construction or use of buildings or other works;

(b) construction or use of roads or other transport
systems;

(c) construction or operation of factories or other
installations;

(d) mineral prospecting, mining, quarrying,
stone-crushing, drilling and the like;

(e) any change of land use or water use; and

(f) alteration, expansion, repair, decommissioning or
abandonment of existing buildings or other works,
roads or other transport systems, factories or other
installations; '
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(xiii)  "proponent” means the person who proposes or
intends to undertake a project;

(xliv) "regulations" means regulations made under this Act,
(xlv)  "rules" means rules made under this Act;

(xlvi) "sewage" means liquid or semi-solid wastes and sludge
from sanitary conveniences, kitchens, laundries,
washing and similar - activities and from any
sewerage system or sewage disposal works;

(xlvi) "Schedule Plastic Products” means all types of flexible
plastic packaging and disposable plastic products made
of Polythene, Polypropylene, - Polystyrene. and
Poly-ethylerie Terephthalate (PET), used for food and
non-food itemms, like shopping bags, garbage bags,
snacks packs, water and milk packaging, shrink wraps,
bubble pellet wraps, films, liners, woven or non-woven
bags, muich films,

{ x1wiii} “Sindh  Envirenmental Quality Standards” means
standards establishad by the Agengy under clause (e)
of sub-section(1) of saction 6 and approved by the”
Council under clause (c) of sub-section(1) of section 4
made under this Act;

(xlix) "standards" means qualitative and quantitative
standards for discharge of effluent and wastes and
for emission of air pollutants and noise either for
general applicability or for a particular area, or from a
particular production process, or for a particular
product, and includes the Sindh Environmental Quality
Standards, emission standards and other standards
established under this Act and the rules and
regulations;

)] “strategic environmental assessment’ mean an analysis
of a proposed policy, legislation, plan or programme to
determine whether the principles of sustainable
development have been integrated therein and to
identify its likely environmental effects and  such
components as require an initial environmental
examination or environmental impact assessment;

(1i) "sustainable development" means development that
meets the needs of the present generation without
compromising the ability of future generations to meet
their needs;
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‘(li)  “trans-boundary  environmental  impacts” means
environmental impact arising from beyond the.
boundaries or limits of Sindh province and causing any
adverse environmental impact or pollution in the air,
land, water and coaster water of Sindh province;

(lii) “"waste" means any substance or object which has been,
is being or is intended to be, discarded or
disposed-of, and includes liquid waste, solid waste,
waste gases, suspended waste, industrial waste,
agricultural waste, nuclear waste, municipal waste,
hospital waste, used polyethylene bags and residues
from the incineration of all types of waste.

(liv)  “waters (coastal waters, internal waters, territorial waters
and historical waters)" means such limits of the waters
adjacent to the land territory as may be specified in the
Territorial Waters and Maritime Zones Act, 1976 (LXXXII

s L %

of 1976). . _
. PART-II ' :
THE SINDH ENVIRONMENTAL PROTECTION COUNCIL.

Establishment of 3. (1) The Government of Sindh shall, by notification in_ the
the Sindh official Gazette, establish a Council to be known as the Sindh
Environmental Environmental Protection Council consisting of-
Protection
Council.

()  Chief Minister or such other Chairperson
person as the Chief Minister '
may nominate in this behalf.

(i) Minister-in-charge  of the Vige Chairperson
Environment Protection
Department.

(iiy ~ Additional Chief Secretary, Ex-officio Member
- Planning and Development
Department, Government of

Sindh.
(iv)  Secretaries of the Ex-officio Members °

Environment, Finance, Public
Health Engineering,
Irrigation, Health, Agriculture,
Local _ Government,
Industries, Live Stock and
Fisheries, Forest and

wildlife, Energy, Education,
Departments of Government
of Sindh and the divisional
commissioners of Sindh.
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(v  Such other persons not Non-official Members
exceeding twenty- five as
Government may appoint
from representatives of the
Chambers of Commerce and
Industry and industrial
associations, representatives
of  the Chambers of
Agriculture, the medical and
legal  professions, trade
unions, non-governmental
organizations concerned with
the environment and
sustainable development, and

scienists, technical experts

and aducationists
{vi) Director  General, Sindh Nember/
Enviranmeant - Protection Secretary

Agency

(viij Two Members of the Members
Provincial Assembly of
Sindh amongst the eleven
Members of the Standing
Committee on Environment
nominated by the Speaker

2) The Members of the Council, other than ex-officio members,

- shall be appointed in accordance with the prescribed procedure.

(3) A non-official member, unless he sooner resigns or is

removed, shall hold office for a term of three years and shall

be eligible for re-appointment but shall not hold office for more

.than two terms.

(4)The Council shall frarme its own Rules of Procedure.

(5) The Council shall hold meetings, as and when necessary,
but not less than two meetings, shall be held in a year.

(6) The Council may constitute committees of its members and
entrust them with such functions as it may deem fit, and the
recommendations of the cemmittees shall be submitted to
the Council for approval..

(7) The Council, or any of its committees, may invite any
technical expert or representative of any Government Agency
or non-governmental organization or other person possessing
specialized knowledge of any subject for assistance -in
performance of its functions.

60
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Functions and
Powers of the
Council.

4. (1) The Council shall-

(a) co-ordinate. and supervise the eﬁfurcement of the
provisions of this Act and other laws relating to the
environment in the Province;

(b) approve comprehensive provincial environmental and
sustainable development policies and ensure their
implementation within the framework of a conservation
strategy and sustainable development plan as may be
approved by Government from time to time;

2 apprave the Sindh Environmental Quality Standards,

(d) provide guidelines for the protection and conseivation of
species, habitats, and biodiversity in general and for the
conservation of rencwable and non-renewabie resources
coordinate integration of the principles and concerns of
sustainable development - into socio-economic  and
development policies, plans and programmes at the
_ provincial, district and local levels;

(f) consider the annual Sindh Environment report and give
appropriate directions thei2on and cause it to be Iaud
before the Provincial Assembly;

2y

e

deal with inter-provincial and federal-provincial issues,
and liaise and coordinate with other Provinces through
appropriate inter-provincial forums regarding formulation
and implementation of standards and policies relating to
environmental matters with an inter-provincial impact;

—

(g

provide guidelines for hiosaﬂ;!y and for the use of
genetically modified organisms; and

(h

() assist the Federal Government or Federal Agency in
implementation and or administration of various provision of
United Nation Convention on Laws on Seas, 1980
(UNCLOS) in coastal waters of the province

(2). The Council may, either itsell or on the 1equest of any
person or organization, direct the Agency or any Government
Agency ta prepare, submit, promnote or implement projects for
the protection, conservation, rehabilitation and improvement of
the environment, the prevention and control of pollution, and the
sustainable development of resources or to undertake research
in any specified aspect of environment.
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PART-I
THE SINDH ENVIRONMENTAL PROTECTION AGENCY

5 (1) Government shall, by notification in the Official
Gazette, establish the Sindh Environmental Protection Agency, fo
exercise the powers and perform the functions assigned to it
under the provisions of this Act and the rules and regulations

.made thereunder.

(2) The Agency shall be headed by a Director General who
shall be appointed by Government on such terms and conditions

as it may determine.

*(3) The Agency shall have such administrative, technical an_d
legal staff as Government may specify, to be appointed in
accordance with such procedure as may be prescribed

(4) The powers and functions of the Agency shall be exercised

and performed by the Director General.

(5) The Director General may, by general or special order,
delegate any of these powers and functions to staff appointed
under sub-section (3).

(8) For assisting the Agency in the discharge of its functions
Government shall establish Advisory Committees for various
sectors and appoint as members thereof eminent
representatives of the relevant sector, educational institutions,
research institutes and non-governmental organizations.

6. (1) The Agency shall—

(a) administer and implement the provisions of this Act and
the rules and regulations;

(b) prepare, in co-ordination with the appropriate
Govergment Agency or local council and, in consultation
with the concerned Advisory Committees where

" established, environmental policies for the approval of the
Council;

(c) take all hecessary measures for the implementation of
the environmental policies approved by the Council,

(d) prepare and publish an annual Sindh Environment
Report on the state of the environment in the province;

(e) prepare or revise and establish the Sindh Environmental
" Quality Standards with approval of the Council:
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Provided that before seeking approval of the Council,

lhe_ Agency shall publish the proposed - Sindh
Environmental Quality- Standards for public opinion in
accordance with the prescribed procedure;

(f) ensure enforcement of the Sindh Environmental Quality
Standards; -

(g)where the quality of ambient air, water, land or noise so
requires, the Agency may, by notification in the Official
Gazette establish different standards for discharge or
emission from different sources and for different areas and
conditions as may be necessary:

Provided that where these standards are less stringent
than the Sindh Environmental Quality Standards; prior
approval of the Council shall be obtained;

(h) establish systems and procedures for surveys,

(k).

surveillance, monitoring, measurement, examination,
investigation, research, inspection and audit to prevent
and control pollution, and to estimate the costs of
cleaning up pollution and rehabilitating the environment
in various sectors;

take measures to promote research and the
development of science and . technology which may
contribute to the prevention of pollution, protection of
the environment, and sustainable development;

issue licences, approval for the consignment, handling,
transport, treatment, disposal of, storage, handling or
otherwise dealing with hazardous substances,

certify laboratories as approved laboratories: for
conducting tests and analysis and one or more research
institutes  as environmental research . institutes for

_ conducting research and mveshgatlon for the purposes of

0]

(m

(n)

thls &ct

identify the needs for and initiate legislation in various
sectors of the environment;

) provide assistance to relevant Federal and Provincial

Government Agencies in the management of
environment accidents and natural and environmental

‘disasters, including conduct of inquiry thereto;

render advice and assistance in environmental matters
including such information and data available with it as
may be required for carrying out the purposes of this Act:

Provided that the disclosure of such information shall

be subject to the restrictions specified in Part XI (Access

to Information);
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assist Government Agencies, local councils, local
authorities and other persons to implement schemes for
the proper disposal of wastes so as to ensure
compliance with the Sindh Environmental Quality
Standards;

provide information and guidance to the public on
environmental matters;

recomm=nd environmental courses, topics, literature and
book: .r incorporation in the curricula and syllabi of
edui.suonal institutions;

proraete public education and  awareness  of
wnvironmental issues through mass media and other
means including seminars and workshops;

@slablish and maintain mechanisms, including its own
website, to disseminate information, subject to the

. niovisions of this Act, regarding policies, plans and

(v)

()

Wx)

(2)

(a)

(b)

decisions of the Government, the Council and the
Agency, relating to the environment:

specify safeguards for the prevention of accidents and
disasters which may cause pollution, collaborate with
the concerned persons in the preparation of contingency
plans for control of such accidents and disasters, and
co-ordinate implementation of such plans;

review and approve mitigation plans and give guidance
and directions, where necessary, relating to clean up
operations ordered under this Act;

encourage the formation and working of non
governmental organizations, community organizations
and village organizations to prevent and control pollution
and promote sustainable development;

take or cause to be taken all necessary measures for
ithe  protection, conservation, rehabilitation  and
tnprovement of the environment, prevention and control
ol pollution and promotion of sustainable development;
and '

perform any function that the Council may assign to it
The Agency may -

undertake inquiries or investigation into environmental
issues, either of its own accord or upon complaint from
any person or organization;

request any person to furnish any information or data
relevant to its functions; ‘

4
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(c) inttiate, with the approval of Government, requests for
foreign assistance in support of the purposes of this Act
and enter into arrangements with foreign agencies or
organizations for the exchange of material or information
and participate in international seminars or meetings,

(d) recommend to Government and the Couneil the adoption
of financial and fiscal programmes, schemes or
measures for achieving environmental objectives and
goals and the purposes of this Act, including -

(1} taxes, duties, casses and other levies; and

(i) incentives, prizes, awards, rewards, subsidies, tax
exemptions rebates and depreciation allowances;

(e) establish and maintain laboratories to help in the
performance of its functions ‘under this Act and fto
conduct research in various aspects of the environment
and provide or arrange necessary assistance for the
establishment of similar laboratories in the private sector;

(f) arrange, in accordance with such procedure as may be
prggcnbed. financial assistance for projects designed to
facilitate in discharge of its functions; and

(a) acq_u?re assistance of concerned authorities of district
admmngtration and other relevant agencies, departments
and police assistance for enforcement of this Act.

Powers of the 7. Subject to the provisions of this Act, the Agency may—'

Agency. !
‘ (a) lease, purchase, acquire, own, hold, improve, use or

otherwise deal in and with any property both
moveable and immovable;

{b) sell, convey, mortgage, pledge, exchange or
otherwise dispose of its property and assets;

(c) fix and realize fees, rates and charges for rendering
any setvice or providing any facility, information or
data under this Act or its rules and regulations;

(d) enter into contracts, execute instruments, incur liabilities
and do all acls or things necessary for proper
management and conduct of its business;

(e) appoint, with the approval of Government and in
accordance with such procedures as may be
prescribed, such advisers, experts and consultants as it
cansiders necessary for the efficient performance of its
functions on such terms and conditions as it may deem
fit: ;

(fysummon and enforce the attendance of any person and

require him to supply any information or document
needed for the conduct of any enquiry or investigation
into any environmental issue,
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(g) Director General may authorize any officer or official to
enter and inspect or under a search warrant issued by
Enviranmental Protection Tribunal or a Court, search at
any time, any land, building, premises, vehicle or vessel
or other place where or in which there are reasonable
grounds lto believe that an offence under this Act has
baen oris being, or likely to be committed;

(h) take samples of any materials, products, articles or
substances or of the effluent, wastes or air pollutants
being discharged or emitted or of air, water or land in the
vicinity of the discharge or emission;

(i) arrange for the testing and analysis of samples at a
certified laboratory,

() confiscate any article used in the commission of the
offence where the offender is not known or cannot be
found within a reasonable time:

Provided that the powers under clauses (f), (g), (h) (i),
and (j) shall be exercised in accordance with the
provisions of the Code of Criminal Procedure, 1898 (Act
V of 1898) or the rules and regulations and under the
direction of the Environmental Protection Tribunal or a
Court; and

(k) establish the Sindh Environmental Co-ordination
Committee comprising the Director-General as its
Chairman and such other persons as Government shall
appoint as its members to exercise such powers and
perform such functions as shall be delegated or assigned
to it by Government for carrying out the purposes of this
Act and for ensuring coordination among Government
Agencies in implementation of environmental policies.

PART-V

66

Establishment
of the Sindh
Sustainable
Development
Fund.

SINDH SUSTAINABLE DEVELOPMENT FUND

8. (1) There shall be established a Sindh Sustainable
Development Fund.

(2) The Sindh Sustainable Development Fund shall be derived
from the following sources, namely—

(a) allocations and grants made or loans advanced by the
Government of Sindh or by the Federal Government;

(b) aid and assistance, grants, advances, donations and
other non-obligatory funds received from foreign
governments, national or international agencies, and non-
governmental organizations; and
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(c) voluntary  contributions  from  private,  corporate,
multinational organizations and other persons.

(d) -Any fees generated under the provision of this act
including the fines imposed against contraventions

including penalties.

(3)The Sindh Sustainable Development Fund shall be utilized,
in accordance with such procedures as may be prescribed
for - :

{a) providing financial assistance to projects designed
for the protection, conservation, rehabilitation and
improvement of the environment, the prevention and
control of pollution, the sustainable development of
resources and for research in any specified aspect of the
environment; and

(b) any other purposes which, in the opinion of the Board,
will help achieve environment objectives and the
purposes of this Act.

8. (1)The Sindh Sustainable Development Fund shall be

MEgemant of managed by a Board known as the Provincial Sustainable

?:sts;i:c;th D?W-"OPment. Fund Board consisting of— ‘
Development . (i) Additional Chief Secretary, Chairperson
Fund. ~ Planning and Development

Department, Government of

Sindh,

(ii) Such officers of Government, Ex-officio Members
not exceeding five (05), as .

Government may appoint

including Secretaries of the

Enyironment, Finance,

Industries and Local

Government  Departments,

Government of Sindh.

(i} Such non-official persons, not Non-official Members

exceeding five(05), as
Government may appoint,
including representatives of
the Chambers of Commerce
and Industry, non-
governmental organizations
and major donors.

(iv)  Director  General, Sindh Secretary/ Member
Environmental Protection !
Agency.

(2) The members of the Board, other than ex-officio
members, shall be appointed in accordance with the prescribed
procedure.
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(3) A non-official member of the Board. unless he soconer
resigns or is removed, shall hold office for a term of three years
and shall be eligible for re-nomination, but shall not hold office
for more than two terms.

(4) The Board shall frame its own rules of procedure with
the approval of Government.

(5)  In accordance with such procedures and such criteria
as may be prescribed, the Board shall have the power to —

(a) sanction financial assistance for eligible projects;

(b) invest mcneys held in the Sindh Sustainable
Development Fund in such profit-bearing Government
bonds, saving schemes and securities as it may deem
suitable; and

(c) take such measures and exercise such powers as may
be necessary for utilization of the Sindh Sustainable
Development Fund for the purposes specified in sub-
section (3) of section 8.

(8) The Board shaii constitute committees of its members to
undertake regular monitoring of projects financed from the
Sindh Sustainable Development Fund and to submit progress
reports to the Board ‘which shall publish an Annual Report
incorporating ‘its annual audited accounts and performance
evaluation based on the: progress reports.

10. (19 The Agency shall maintain proper accounts of the Sindh Accounts.
Sustainable Development Fund and other relevant records and

prepare annual statement of accounts in such form as may be

prescribed.

(2) The accounts of the Sindh Sustainable Development
Fund shall be audited annually by the Auditor General of
Pakistan,

PART-V
PROHIBITIONS AND ENFORCEMENT

11. (1) Subject to the provisions of this Act and the rules and Prohibition of
regulations, no person shall ‘discharge or emit or allow the certain
discharge or emission of any effluent, waste, pollutant, noise or discharges or
any other matter that may cause or likely' to cause poliution or emissions and
adverse environmental effects, as defined in section 2 of this Act, compliance with
in an amount, concentration or level which is in excess to that standards.
specified in Sindh Environmental Quality Standards; or, where

applicable, the standards established under Section 6(1)(g)(i); or

direction issued under Section 17, 19, 20 and 21 of this Act: or

any other direction issued, in general or particular, by the Agency.
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Prohibition of
import of
hazardous
waste.

Handling of
hazardous
substances.

Prohibition of

(2) All persons, in industrial or commercial or other
operations, shall ensure compliance with the Environmental
Quality Standards for ambient air, drinking water, noise or any
other Standards established under section 6(1)(g)(i}; shall
mamtain monitoring records for such compliances; shall make
available these recards to the authorized person for inspection;
and shall report or communicate the record to the Agency as
required under any directions issued, notified or required under
any rules and regulations.,

(3) Monitoring and analysis under sub-section (1) and (2),
shall be acceptable only when carried out by the Environmental
Laboratory certified by the Agency as prescribed in the rules.

12. No person- shall import hazardous waste into Sindh
province or its coastal, internal, territorial or historical waters,
except acquiring prior approval of the Agency.

13. - Subject to the provisions of this Act, no person shall
import, generate, collect, consign, transport, treat, dispose of,
store, handle or otherwise use or deal with any hazardous
substance except-

(a) under a licence issued by the Agency; or

(b) in accordance with the provisions of any other law, rule,
regulation or notification for the time being in force, or of
any international treaty, convention, protocol, code,
standard, agreement or other instrument to which
Government'is a party.

14. (1) Subject to the provisions of this Act and the rules and

action adversely  regulations, no person shall cause any act, deed or any activity,

affecting
Environment.

including-

(a) recycling or reuse of hospital waste and infectious waste,

(b) disposal of solid and hazardous wastes at unauthorized
places as prescribed;

(c) dumping of wastes or hazardous substances into coastal
waters and inland water bodies;

(d) release of emissions or discharges from industrial or
commercial operations as prescribed,;

(e) recycling or reuse or recovery of hazardous wastes or
industrial by-products in an unauthorized or non-
prescribed manner or procedure; and
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(fh ary activity which may cause adverse environmental affect
due to trans boundary projects of Province of Sindh

which lead to poliution or impairment of or damage to biodiversity.
ecosystem, aesthetics or any damage to environment and natural
resources as defined in section 2 (xxxvi) of this Act.

(2) No person shall generate, handle, transport, dispose of
or handle the hospital waste and infections waste except in
accordance with the Hospital Waste Management Rules and in
such manner as may be prescribed.

(3) .No person shall import, manufacture, stockpile, trade,
supply, distribute or sell any scheduled plastic product which is
non-degradable. The scheduled plastic products must be
oxo-biodegradable and the pro-degradant used must be approved
by the Agency or any other department or agency and in such
manner as prescribed.

15. (1) Subject to the provisions of this Act, no person shall Regulation of
operate or manufacture a motor vehicle or class of vehicles from motor vehicles.
which air pollutants or noise are being emitted in an amount,

concentration or level which is in excess of the Sindh

Environmental Quality Standards or, where applicable, the

standards established under sub-clause (i) of clause (g) of

sub-section (1) of section 6.

- (2) For ensuring compliance with the standards mentioned in
sub-section (1), the Agency may direct that any motor vehicle or
class of vehicles shall install such pollution control devices or
other equipment or use such fuels or undergc such
maintenance or testing as prescribed.

(3) For ensuring compliance with the standards mentioned in
sub-section (1), the Agency may direct that any manufacturer
of motor wvehicle or class of vehicles shall use such
manufacturing standard or design or pollution control
devices or ether equipment or undergo such testing as may be
prescribed.

(4) Where a direction has been issued by the Agency under

sub-section (2) and (3) in respect of any motor vehicles or class

# of motor vehicles, no person shall operate or manufacture
any such vehicle till such direction has been complied with.

16. (1 The monitoring, testing and analysis carried out in Certified
compliance or for the enforcement of any provisions of this Act ~ Environmental
' Laboratory.

(2) The laboratory or organization having any facility fer
environmental. monitoring, testing and analysis. and intend 1o
perform under sub-section (1) shall register with the Agency in
accordance with the Environmental Laboratory Certification Rules
as prescribed.
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Initial
environmental
examination and
environmental
impact
assessment.

PART-VI
ENVIRONMENTAL EXAMINATIONS AND ASSESSMENTS

17. (1) No proponent of a project shall commence construction
or operation unless he has filed with the Agency an initial
environmental examination or environmental impact assessment,
and has obtained from the Agency approval in respect thereof.

(2) The Agency shall —

(a) review the initial environmental examination and accord
its approval, subject to such terms and conditions as it
may prescribe, or require submission of an environmental
impact assessment by the proponent; or

(b) review the environmental impact assessment and accord
.its approval subject to such terms and conditions as it
may deem fit to impose or require that the environmental
impact assessment be re-submitted after such
modifications as may be stipulated or decline approval of
the environmental impact assessment as being contrary
to environmental objectives.

(3) Every review of an environment impact assessment shall
be carried out with public participation and, subject to the
provisions of this -Act, after fuli disclosure of the
particulars of the project.

(4) The Agency shall communicate its approval or otherwise
within a period of two months from the date that the initial
environmental examination is filed, and within a period of
four months from the date that the environmental impact
assessment is filed complete in all respects in
accordance with the regulations, failing which the initial
environmental examination or, as the case may be, the
environmental impact assessment shall be deemed to
have been approved, to the extent to which it does not
contravene the provisions of this Act and the rules and
regulations:

(5) The provisions of sub-sections (1), (2), (3) and (4) shall
apply to such categories of projects and in such manner as
prescribed:

(6) The Agency shall maintain separate registers for initial
environmental examination and environmental  impact
assessment projects, which shall contain brief particulars of each
project and a summary of decisions taken thereon, and which
shall be open for inspection to the public during office hours.
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All provincial government agencies, departmenis Strategic

authorities, local councils and local authorities responsible for environmental

formulating policies, legislation, plans and programmes to be
implemented in Sindh province which may cause any
environmental impact in the jurisdiction of the province shall,
before submitting the same to the competent authority for
"approval, forwatd to the Sindh Environmental Protection Agency
a strategic environment assessment containing —

(a) description of the objectives and features of the proposed
policy, legisiation, plan or programme that are in
consonance with the principles of sustainable
development; ;

(b) assessment of the advirse envircnmental effects, if any,
likely to be caused during implementation of the policy,
legislation, plan or nrogramme alongwith proposed
preventive, mitigation and compensatory measures;

(c) analysis of possible alternatives; and

identification of  thesc components of the palicy,
legislation, plan or programme, If any, in respect of which
specific environmental imipact assessment need to be
carried out in due course.

(d

—

(2) The Agency shall, in consultation with the concerned
Government Agencies ai Aduisory Coimmittees where
established, review tha strategic environment
assessment, within sixty (60) days of its filing, and
prepare a report cortaining its  comments and
recommendations in respect thereof which shall be
forwarded to the initiating Government Agency, authority,
local council or local authority and duly considered by it
and the competent authority before approval or otherwise
of the proposed policy, legislation, plan or programme.

(3)  The provisions of sub-sections (1), and (2) shall apply to
such® categories of policies, plans and programmes and
in such manner as may be prescribed.

19. (1) The Agency shall carry out or arrange environmental
monitoring of all projects in respect of which it has approved an
initial environmental examination or environmental impact
assessment to determine whether the actual environmental
impact exceeds the level predicted in the assessment and
whether the conditions of the approval are being complied with.

(2) For purposes of sub-section (1), the Agency may require the
person in charge of a project to furnish such information as it may
specify pertaining to the environmental impact of the project,
including quantitative and qualitative analysis of -

assessment.

Environmental
manitoring.
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(a) discharge of effluents, wastes, emissions of air
pollutants, noise and any other matter or action that may
be found offensive under section 14 from the prolect on
daily, weekly, monthly or annual basis;

(b) ~ ambient guality of the air water, noise and soil before,
~during and after construction and during operation of the
project.

(3) On review of the data collected by it and information
provided, the Agency may issue such directions to the person in
charge as it may consider necessary to ensure compliance with
ihe conditions of the approval

.

Environmental 20. (1) The Agency shall from tima to time require the person in
Audit and charge of a project to furnish, within such period as may be
Review. specified, an environmental audit or environmental review report

or environmental management plan containing a comprehensive
appraisal of the environmental aspects of the project.

(?) The report of a project prepai«d under sub-section (1) shatl
inciude -

(a)  analysis of the predicted qualitative and quantitative
impact of the project as compared to the actual
impact; .

(b)  ‘evaluation of the efticacy ot the preventive, mitigation
and compensatory measuras taken with respect to
the project; and

(c) recommendations for fuither minimizing or mitigating
the adverse environmental impact of the project.

(3) Based on its review of the environmental audit report, the
Agency may, after giving the person in charge of the project an
opportunity of being heard, direct that specified mitigation and
compensatory measures be adopted within a specified time
period and may also, where necessary, modify the approval
grarted by it under section 17,

PART-VII
ENVIRONMENTAL PROTECTION ORDER
Environmental 21401 Where the Agency is satisfied that the discharge or
Protection emission of any effluent, waste, air pollutant or noise, or the
Order. ; disposal of waste, or the handling of hazardous substances, or

'any other act or omisslon is likely to occur, or is occurring, or has
occurred, in violation of any provision of this Act, the rules or
regulations or of the conditions of a licence, or is likely to cause,
or is causing or has caused an adverse environmental effect, the
Agency: may, after giving the person responsible for such
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discharge, emission, disposal, handling, act or omission an
opportunity of beirig heard, by order direct such person to take
such measures as the' Agency may consider necessary within
such period as may be specified in the order

(2) In particular and without prejudice to the generality of the
foregoing power, such measures may include —

(a) immediate stoppage, preventing, lessening or controlling

_ the discharge, emission, disposal, handling, act -or
omission, or to minimize or remedy the adverse
environmental effect;

(b) installation, replacement or alteration of any equipment
or thing to eliminate, control or abate on a permanent or
temporary basis, suchdischarge, emission, disposal,
handling, act or omission;

(c)action to remove or otherwise dispose of the effluent,’
waste, air pollutant, noise, or hazardous substances;

(d) action to restore the environment to the condition
existing prior to such discharge, disposal, handling, act
or omission, or as close to such condition as may be
reasonable in the circumstances, to the satisfaction of the
Agency; and

(e) impose a penalty as prescribed.

(3)  Notwithstanding the provisions of sub-section (1), in an
emergency situation where, for reasons to be recorded, the

' Agency is satisfied that the discharge or emission of any effluent,
waste, air pollutant or noise, or the disposal of waste, or the
handling of hazardous substances, or any other act or omission is -
likely to occur, or is occurring, or has occurred, in violation of the
provisions of this Act and that circumstances of the case warrant
immediate action in the public interest, it may pass an ad-interim
order of the nature described in sub-sections (1) and (2) by
providing reasonable opportunity of hearing.

PART-VIII .
OFFENCES AND PENALTIES

22. (1) Whoever contravenes or “fails to comply with the Penalties.
provisions of sections 11, 17, 18 and 21 or any order issued there

under shall be punishable with a fine which may extend to five

million rupees, to the damage caused to environment and in the

case of a continuing contravention or failure, with an additional

fine which may extend to one hundred thousand fupees for every

day during which such contravention or failure continues:

Provided that if the contravention of the pfcvisions of section 11
also constitutes a contravention of the provisions of section 15,
such contr. & rition shall be punishable under sub-section (2).
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(2) Whoever contravenes or fails to comply with the
provisions of sections 13, 14, 15 and 16 or any rule or regulation
or conditions of any license, any order or direction, issued by the
Agency, shall be punished with a fine, and in case of continuing
contravention or failure with an additional fine which may extend
to ten thousand rupees for every day during which such
contravention continues.

(3) Where an accused has been convicted of an offence
under sub-sections (1) and (2), the Environmental Protection
Tribunal and Court shall, as the case may be, in passing
sentence, take into account the extent and duration of the
contravention or failure constituting the offence and the attendant
circumstances,

(4) Where an accused has been convicted of an offence
under sub-sections (1) or (2), the Environmental Protection
Tribunal or Court, as the case may ba, shall endorse a copy of
the -order of conviction to the concerned trade or industrial
association, if any, or the concerned Provincial Chamber of
Commerce and Industry or the Federation of Pakistan Chambers
of Commerce and Industry.

(5) Where a person convicted under sub-sections (1) and (2)
had been previously convicted for any contravention of this Act
and its rules or regulations, the Environmental Protection
Tribunal, as the case may be, may, in addition to the punishment
awarded thereunder-

(a) sentence him to imprisonment for a term that may extend
up to three years,

(b) order the closure of the factory;

(c) order confiscation of the facility, machinery - and
equipment, vehicle or substance, record, document or
other object used or involved in contravention of the
provisions of this Act;

(d) order such person to restore the environment at his own
cost, to conditions existing prior to the contravention or as
close to such conditions as may be reasonable in the
circumstances to the satisfaction of the Agency; and

(e) order that compensation be paid to any person or
persons for any loss, or damage to their health or
property suffered by such contravention.

(6) The Director General or an officer generally or specially
authorised by him in this behalf may, on the application of'the
accused, compound an offence under this Act' with the
permission of the Environmental Protection Tribunal or Court in
accordance with such procedure as prescribed.
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(7) Where the Director General is of the opinion that a
parson had contravened any provision of this Act, he may,
subject to the rules, by notice in writing to that person require
him to pay to the Agency a penalty in the amount set out in the
notice for each day the contravention continyes.

23. Where any contravention of this Act has been committed Offences by

by a body corporate, and it is proved that such offence has been body corporate.
committed with the consent or connivance of, or is attributed to

any negligence on the part of, any director, partner, manager,

secretary or other officer of the body corporate, such director,

partner, manager, secretary or other officer of the body corporate,

shall be deemed guilty of such contravention along with the body

corporate and shall be punished accordingly:

Provided that in the case of a company as defined under
the Companies, Ordinance, 1984 (XLVII of 1984), only the Chief
Executive as defined in the said Ordinance shall be liable under
this section.

Explanation.— For the purposes of this Section, "body corporate”
includes a firm, association of persons and a society registered
under the Societies Registration Act, 1860 (XXI of 1860), or
under the Co-operative Societies Act, 1925 (VII of 1925).

24. Where any contravention of this Act has been committed by Offences by
any Government Agency, local authority or local council, and it is Government
proved that such contravention has been committed with- the Agencies, local
consent or connivance of, or is attributable to any negligence on authorities or
the part of, the Head or any other officer of Government Agency, local councils.
local authority or local council, such Head or other officer shall

also be deemed guilty of such contravention along with the

Government Agency, local authority or local council and shall be

liable to be proceeded against and punished accordingly.

: PART-IX
ENVIRONMENTALsPROTECTION TRIBUNALS AND COURTS

25. (1) Governmeni may, by Notification in the Official Environmental
Gazette, establish as many Environmental Protection Protection
Tribunals as it .considers necessary and, where it establishes Tribunals.
more than one Environmental Protection Tribunal, it shall specify

territorial limits within which, or the class of cases in respect of

which, each one of them shall exercise jurisdiction under this

Act.

(2) An Environmental Protection Tribunal shall consist of a
Chairperson who is, or has been, or is qualified for appointment
as a Judge of the High Court to be appointed after consultation
with the Chief Justice of the High Court and two members to be
appointed ‘by Government, of which at least one shall be a
technical member nominated from amongst the officers of
the Agency with suitable professional qualifications and
experience in the environmental field.
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“Jurisdiction and
powers of
Environmental
Protection
Tribunals.”

(3) For every sitting of the Environmental Protection Tribunal,
the presence of the Chairperson and not less than cne Member
shall be necessary. |

(4) A decision of an Environmental Protection Tribunal
shall be expressed in terms of the opinion of the majority of its
members, including the Chairperson, or if the case has been
decided by the Chairperson and only one of the members and
there is a difference of opinion between them, the decision of
the Environmental Protection Tribunal shall be expressed in
terms of the opinion of the Chairperson.

(5) An Environmental Protection Tribunal shall not, merely by
reason of a change in its composition, or the absence of any

‘member from any sitting, be bound to recall and rehear any

witness who has given evidence, and may act on the evidence
already recorded by, or produced, before it.

(6) An Environmental Protection Tribunal may hold its
sittings at such places within its territorial jurisdiction as the

Chairperson may decide.

(7) No act or proceeding of an Environmental Protection
Iribunal shall be invalid by reason only of the existence of a
vacancy in, or defect in the constitution, of, the Environmental
Protection Tribunal.

(8) The terms and conditions of service of the Chairperson
and members of the Environmental Protection Tribunal shall be
such as may be prescribed.

26. (1) An Environmental Protection Tribunal shall exercise such
powers and perform such functions as are, or may be,
conferred upon or assigned to it by or under this Act or the rules
and regulations.

(2) All contraventions punishable under sub-section (1) of
section 22 shall exclusively be triable by an Environmental
Protection Tribunal.

(3) An Environmental Protection Tribunal shall not take
cognizance of any offence triable undersub-section (2) except on
a complaint in writing by—

(a) the Agency of any Government Agency or Local Council;
and .

(b) any aggrieved ‘person, who has given notice of not
less than thirty days to the Agency, of the alleged
contravention and of his intention to make a complaint to
the Environrpent Protection Tribunal.



ART-IV THE SINDH GOVT. GAZETTE EXT. MAR. 20, 2014 78

(4) In exercise of its criminal jurisdiction, the Environmental
Protection Tribunal shall have the same powers as are vested
under the Code of Criminal Procedure, 1898 (Act V of 1898).

(5) In exercise of the appellate jurisdiction under section 27

‘the Environmental Protection Tribunal shall have the same

powers and shall follow the same procedure as an appellate
court in the Code of Civil Procedure, 1908 (Act V of 1908).

(6) In all matters with respect to which no procedure has
peen provided for in this Act, the Environmental Protection
Tribunal shall follow the procedure laid down in the Code of
Civil Procedure, 1908 (Act V of 1908).

(7) An Environmental Protection Tribunal may, on
apglication filed by any officer duly authorised in this behalf by
the Director General, issue bailable warrant for the arrest of any
percon against whom reasonable suspicion exists, of his having
been involved' in contravention punishable under sub-section (1)
of section 22: .

Provided that such warrant shall be applied for, issued
and executed in accordance with the provisions of the Code of
Criminal Procedure, 1898 (Act V of 1898):

. Provided further that if the person arrested execules a
bond with sufficient sureties in accordance with the endorsement
on the warrant he shall be released from custody, failing which he
shall be taken or sent without delay to the officer in-charge of the
nearest jurisdiction police station.

{(i{j A proceedings before the Environmental Protection
rribunal shall be deemed to be judicial proceedings within the
meaning of sections 193 and 228 of the Pakistan Penal Code (Act
XLV of 1860), and the Environmental Protection Tribunal shall be
deemed to be a court for the purpose of sections 480 and 482 of
the Code of Criminal Procedure, 1898 (Act V of 1898).

(9) No court other than an Environmental Protection Tribunal
shall-ha%e or exercise any jurisdiction with respect to any matter
to which the jurisdiction of an Environmental Protection Tribunal
extends under this Act and the rules and regulations.

(10) Where the Environmental Protection Tribunal is satisfied
that a complaint made to it under sub-section (3) is false and
vexatious to the knowledge of the complainant, it may, by an
order. direct the complainant to pay to the person complained
against such compensatory costs which may extend to one
hundred thousand rupees.
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Appeals to the
Environmental
Protection
Tribunal.

Appeals from
orders of the
Environmental
Protection
Tribunal.

Jurisdiction of
Judicial
Magistrate.

Appeals from
orders of the
Judicial
Magistrate.

2. £1) Any person aggrieved by any order or direction of
the Agency under any provision of this Act or the rules or
requlations may prefer an- appeal with the Environmental
Protection Tribunal within thity days of the date of
communication of the impugned order or direction to such
person.

(2) An appeal to the Environmental Protection Tribunal shall
be in such form, contain such particulars and be accompanied by
such fees as prescribed.

28. (1) Any person aggrieved by any final order or by any
sentence of the Environmental Protection Tribunal passed under
this Act may, within thirty days of communication of such order
or sentence, prefer an appeal to the High Court.

(2) An appeal under sub-section (1) shall lie before the High
Court of Sindh.

29. (1) Notwithstanding anything contained in the Code of
Criminal Procedure, 1898 (Act V of 1898), or any other law for
the time being in force, but subject to the provisions of this Act,
all contraventions punishable under sub-section (2) of section 22

" shall exclusively be triable by the Court of Judicial Magistrate of

First Class having of First Class having jurisdiction.

(2) A Judicial Magistrate shall be competent to impose any
punishment specified in sub-sections (2) and (4) of section 22.

(3) A Judicial Magistrate shall not take cognizance of an
offence triable under sub-section (1) except on a complaint in
writing by—

(a) the Agency; and
(b) any aggrieved person.

30. Any person aggrieved by any final order or sentence passed

by a Judicial Magistrate under section 28 may, within thirty days

from the date of the communication of such order or sentence,
appeal to the Court of the District and Sessions Judge defined as
Green Court under this Act, whose decision thereon shall be final.



PART- H v EXT. 14

PART-X
PUBLIC PARTICIPATION

31.(1)The Agency shall cause relevant details of any proposad Public
project regarding which an Environmental Impact Assessment participation.
has been received to be published, alongwith an invitation to the

public to furnish their comments thereon within a specified period.

(2) In accordance with such procedure as may be prescribed,
the ‘Agency shall rcld public hearings to receive additional
comments and heos Goal submissions.

(3) All comr . s received under sub-sections (1) and (2) shall
be duly corsidered by the Agency while reviewing the
environmental ~ impact assessment or strategic impact °
assessment, and decision or action taken thereon shall be
communicated to the persons who have furnished the said

comments.

PART-XI

GENERAL
32. The Agency may, by notification in the official Gazette, make Power to make
and amend the schedule. and amend

schedule.

33. No suit, prosecution or other legal proceedings shall lie Indemnity
against Government, the Council, the Agency, the Director

General of the Agency, members, officers, employees, experls,

advisors, committees or consultants of the Agency or
Environmental Protection Tribunal or Court or any other person

for anything which is done or intended to be done in good

faith under this Act or rules or regulations.

34. Any dues. recoverable by the Agency under this Act and Dues

rules or regulations shall be recoverable as arrears of land recoverable as

revenue. ' arrears of land
revenue.

35. The prdvisions of this Act shall have effect notwithstanding Act to override
anything inconsistent therewith contained in any other law for the other laws.
time being in force.

36. The Sindh Environment Protection Agency may, by Power to make
notification in the Official Gazette, make rules for carrying out the rules.

purposes not in consistence of this Act with the approval of -
Government. -

37. (1) For carrying out the purposes of this Act, the Agency Power to make
may, by Notification in the Official Gazette and with the approval regulations.

of Government, make regulations not inconsistent with the

provisions of this Act or the rules.
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(2) In particular and without prejudice to the generality of the
foregoing power, such regulations may provide for —

(a)

(b)

)

(g)

(h)

submissicn of periodical reports, data or information by
any Government Agency, local authority or local council
in respeclt of environmental matters;

preparation of emergency contingency plans for coping
with environmental hazards and pollution caused by
accidents, natural disasters and calamities;

appointment of officers, advisors, experts, consultants
and employees as per prescribed rules:

levy of fees, rates and charges in respect of services
rendered, actions taken and schemes implemented:

monitoring and measurement  of discharges and
emissions; :

categorization of projects to which, and the manner in
which sections 17, 18 and 20 applies;

laying down of guidciines for preparation of initial
environmental  examination, environmental impact
assessment and strategic environmental assessment,
and development of proceduies of their filing, reviews
and approval.

faying down standard cperating procedures for
environmental samplmg examiniation of water, waste
water, gaseous emissions, soiid waste and noise:

(i) providing procedures for handlmg hazardous substances:

and

() installation of devices in, use of fuels by, and maintenance

- and testing of motor vehicles for control of air and noise

poliutjon.

BY ORDER OF THE SPEAKER

PROVINCIAL ASSEMBLY OF SINDH

G.M.UMAR FAROOQ
SECRETARY

PROVINCIAL ASSEMBLY OF SINDH

Karachi: Printed at the Sindh Government Press
20-3-2014
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ANNEXURE - 11

Sindh EPA (Environmental
Assessment) Regulations, 2021



GOVERNMENT OF SINDH
SINDH ENVIRONMENTAL PROTECTION AGENCY

Karachi dated the 03" September, 2021

NOTIFICATION

NO.EPA/TECH/739/2021:- In exercise of the powers conferred by section 37 of the Sindh
Environmental Protection Act, 2014, the Sindh Environmental Protection Agency, with the
approval of Government, is pleased to make the following regulations, namely:-

1. Short title and commencement

(1)  These regulations may be called the Sindh Environmental Protection Agency
(Environmental Assessment) Regulations, 2021.

(2)  They shall come into force at once.
2. Definitions. -
Q) In these regulations, unless there is anything repugnant in the subject or context

@ “Act” means the Sindh Environmental Protection Act, 2014 (VIII of
2014);

(b) “Agency” means the Sindh Environmental Protection Agency as defined
under section 2(ii);

(c) “Director General” means the Director General of the Agency;

(d) Environmental Checklist means rapid environmental assessment or
environmental screening through a prescribed checklist in respect of
projects having least/minimal impacts on the environment.

()  "Firm” means the Environmental Consulting Firm registered by the
Agency.

0] “Environmentally sensitive area” means a location, large or small, that
has significant environmental values that contribute to maintaining
biological diversity and integrity, have intrinsic or attributed scientific,
historical or cultural heritage value, or are important in providing
amenity, harmony or sense of community, ecosystem as declared by
Agency.

(9) “Protected area” means any area which safeguards the earths precious
bio-diversity, protected areas of natural beauty and conservation of
cultural significance as declared by relevant authority;

() “Schedule” means the Schedules provided in these regulations;



Q) “Urban area” means an area within the limits of a town, municipality or
city as determined by the Agency on the basis of population and
environmental issues

(2)  All other words and expressions used but not defined in these regulations shall
have the same meaning as are assigned to them in the Act.

Projects requiring Environmental Checklist (EC)

A proponent of a project falling in any category listed in Schedule-1 shall file
environmental checklist with the Agency and the provisions of section 17 shall apply to
such projects.

Projects requiring an Initial Environmental Examination (IEE)

A proponent of a project falling in any category listed in Schedule-11 shall file an IEE
with the Agency, and the provisions of section 17 shall apply to such projects.

Projects requiring an Environmental Impact Assessment (EIA)

A proponent of a project falling in any category listed in Schedule-I11 shall file an EIA
with the Agency, and the provisions of section 17 shall apply to such projects.

Projects not requiring an Environmental Assessment

@ A project not falling in any category listed in Schedules-I, Il and I11 shall not be
required to file an EC, IEE or EIA

2 Notwithstanding anything contained in sub-regulation (1), the Agency may
direct the proponent of a project, whether or not listed in Schedule I or 11 or 111,
to file an EC or IEE or EIA, for reasons to be recorded in such direction:

Provided that no such direction shall be issued without the recommendations in
writing of the Advisory Committee constituted under regulations 21.

Preparation of environmental assessment report

@ The Agency may issue guidelines for preparation of an EC or IEE or EIA reports
including guidelines of general applicability, and sectoral guidelines indicating
specific assessment requirements for planning, construction and operation of
projects relating to particular sector.

2 The Agency may issue guidelines for preparation scope of an Environmental
Management Plan(EMP) or Environmental Audit(EA).

3 Where guidelines have been issued under sub-regulation (1) & (2), an EC, IEE
or EIA or EMP or EA shall be prepared, to the extent practicable, in accordance
therewith and the proponent shall justify any departure therefrom.

Review Fees

The proponent shall pay, at the time of submission of an EC, IEE or EIA or EMP or
BTS tower a non-refundable review fee to the Agency as prescribe in Schedule-1V.



10.

11.

12.

Filing of report

(1) Two hard copies and two electronic copies for an EC or IEE or EIA report shall be
filed with the Agency by the proponent. The Agency may require the proponent to
submit additional copies, as and when required during the review process.

(2) Every EC, IEE and EIA shall be accompanied by -
@) an application, in the form prescribed in Schedule-V;

(b) Copy of receipt showing payment of review fee as prescribed in
Schedule-1vV

Preliminary Scrutiny

(1) Any report filed by the proponent or applicant shall be returned, if found incomplete in
terms of Regulation 9.

(2) Notwithstanding anything contained in sub-regulation (1) of regulation 12, the Agency may
require the proponent to submit an additional information at any stage during the review
process.

Public participation

Q) In the case in an EIA, the Agency shall issue a public notice to be published in
widely circulated English or Urdu or Sindhi national newspaper and in a local
newspaper of general circulation in the area affected by the project, mentioning the type
of project, its exact location, the name and address of the proponent and the date, time
and place of public hearing for inviting comments from primary stakeholders.

2 The date fixed under sub-regulation (1) shall not be earlier than ten days from
the date of publication of the notice.

3 The Agency shall also ensure the circulation of the EIA, where necessary, to the
concerned Government Agencies and solicit their comments thereon.

4 All comments received by the Agency from the public or any Government
Agency shall be duly considered before issuance of decision.

(5) The Agency may issue guidelines indicating the basic techniques and measures
to be adopted to ensure effective public consultation, involvement and participation in
EIA assessment.

Review process

(¢D) Notwithstanding anything contained in sub section (4) of Section 17, the
Agency shall make every effort to conclude its review process of the EA, EMP
or environmental checklist within fifteen days, of the IEE within thirty days,
and of the EIA within sixty days after receiving of complete case.

(2 In reviewing an EIA, the Agency shall consult such Committee of Experts be
constituted for the purpose by the Director General, and may also solicit views
of concerned Advisory Committee, if any, constituted by the Agency.

3



13.

14.

15.

©)

(4)

()

(6)

The Director General may, where considers it necessary, constitute a committee
to inspect the site of the project and submit its report on such matters as may be
specified.

In reviewing the IEE, the Director General may constitute a committee of the
officers from within the Agency, on case to case basis, in view of the jurisdiction
and location of the project for the purpose to extend final recommendation about
the approval or rejection of the IEE.

The review of the IEE or EIA by the Agency shall be based on quantitative and
qualitative assessment of the documents and data furnished by the proponent,
comments from the public and Government Agencies received under regulation
12, and views of the committees mentioned in sub-regulations (2) and (3) above.

EMP, EA, EC shall be reviewed as per guidelines issued by SEPA

Decision

(1) The documentary evidence in the form of videos (soft copies) of public hearing shall
be submitted by the proponent within three days after conclusion of public hearing to
the Agency.

(2) On completion of the review process, the decision of the Agency shall be
communicated to the proponent in the form prescribed in Schedule-VI or in case of an
IEE or EMP or environmental checklist or environmental audit in the form prescribed
in Schedule-VI1 in case of an EIA.

Conditions of approval

1)

)

Every approval of an EC or IEE or EIA or EMP or EA shall, in addition to such
conditions as may be imposed by the Agency, be subject to the condition that
the project shall be designed, constructed or operated and mitigatory and other
measures adopted, strictly in accordance with the EC or IEE or EIA or EMP or
EA, unless any variations thereto have been specified in the approval by the
Agency.

Where the Agency accords its approval subject to certain conditions, the
proponent shall submit an undertaking to the Agency, before commencing
operation of the project, in the form prescribed in Schedule-VIII that the
conditions of approval, and the requirements in the IEE or EIA relating to
design and construction, adoption of mitigation and other measures have been
duly complied with.

Validity period of Approval

1)

(2)

The approval accorded by the Agency under section 17 read with sub-regulation
(2) of regulation 15 shall be valid, for commencement of construction, for a
period of three years from the date of issue.

If construction is commenced during the initial three years validity period, the

4



16.

17.

©)

validity of the approval shall stand extended for a further period of three year.

The proponent may apply to the Agency for extension in the validity periods
mentioned in sub-regulations (1), (2), which may be granted by the Agency in
its discretion for such period not exceeding three years at a time, if the conditions
of the approval do not require significant change:

Provided that the Agency may require the proponent to submit a fresh IEE or
EIA, if in its opinion changes in location, design, construction and operation of
the project so warrant.

Entry and inspection

(1)

)

For the purpose of verification of any matter relating to the review or to the
conditions of approval of an EC or IEE or EIA or EMP or EA list prior to, before
or during and after commencement of construction or operation of a project, duly
authorized staff of the Agency shall be entitled to enter and inspect the project
site, factory building and plant and equipment installed therein.

The proponent shall ensure full cooperation of the project staff at site to facilitate
the inspection, and shall provide such information as may be required by the
Agency for this purpose and pursuant thereto.

Cancellation of approval

D)

)

®3)

(4)

Notwithstanding anything contained in these regulations, if, at any time, on the
basis of information or report received or inspection carried out, the Agency is
of the opinion that the conditions of an approval have not been complied with,
or that the information supplied by a proponent in the approved EC or IEE or EIA
or EMP or EA list is incorrect, it shall issue notice to the proponent for show
cause within two weeks of receipt thereof as to why the approval should not be
cancelled.

In case no reply is received or if the reply is considered unsatisfactory, the
Agency may, after giving the proponent an opportunity of being heard -

(1)  require the proponent to take such measures and to comply with such
conditions within such period as it may specify, failing which the approval
shall stand cancelled; or

(i)  cancel the approval.

On cancellation of the approval, the proponent shall cease construction or
operation of the project forthwith.

Any action taken under this regulation shall be without prejudice to any other
action that may be taken against the proponent under the Act or rules or
regulations or any other law for the time being in force.



18.

19.

20.

21.

22.

Registers of EC or IEE and EIA projects

Separate Registers to be maintained by the Agency for EC or IEE and EIA projects shall
be in the form prescribed in Schedule-1X.

Environmentally sensitive areas

(1)  The Agency may designate an area to be an environmentally sensitive area,

2 Notwithstanding anything contained in regulations 3 and 5, the proponent of a
project situated in an environmentally sensitive area shall be required to file an
EIA with the Agency.

Environmental assessment guidelines

1) The Agency may from time to time issue guidelines to assist proponents and
other persons involved in the preparation of environmental assessment.

2 Where guidelines have been issued under sub-regulation (1), the projects shall
be planned and prepared, to the extent practicable, in accordance therewith and
any departure therefrom justified in the IEE/EIA pertaining to the project.

Environmental Assessment Advisory Committee. -

The agency may constitute one or more Committees for the purpose of rendering advice
on implementation and enforcement of Section 17, which may include experts of
relevant field, civil society, academia, environmental experts, representative of
Administrative Department, legal expert and experts from natural resources.

Repeal and Savings.

(1) The Sindh Environmental Protection Agency (Review of Initial Environmental
Examination and Environmental Impact Assessment) Regulations 2014, shall, on
commencement of these regulations, stand repealed.

(2) All orders made, notification issued, actions taken under the repealed Regulations
shall remain in force until amended, altered or repealed by the provisions of these
regulations.

DIRECTOR GENERAL
SINDH ENVIRONMENTAL PROTECTION
AGENCY



SCHEDULE-I
(See Regulation 3)

List of projects requiring Environmental Screening (through check list)

a.

" ST OS3ITATTSQOQ

Subject to the compliance with concerned zoning laws:

Vi.

Construction of residential and commercial buildings having total covered
area from 60,000 sq.feet to 100,000 sq.feet

Housing Schemes covering an area from 05 acres to 15 acres.

Ware Houses for Non-Hazardous substances having total area from 1000
sg.yards to 5,000 sq.yards

Warehouse for Fertilizers

Marriage Halls/Banquet/Restaurants/Baking facilities having total area
more than 500 sq.yards

Motor vehicle workshops/Service Stations having total area of more than
500 sg.yards.

Construction/Reconstruction/Rehabilitation of roads in urban area from 500
meters to 01 kilometres and in rural area from 500 meters to 05 kilometres.
Construction of Flyover, underpasses and bridges of length from 100 meters to
500 meters

On-farm dams and fish farms

Pulses mills

Flour Mills

Lining of existing minor canals and /or water courses.

Canal cleaning

Forest harvesting operations

Rain harvesting projects

Health care units of less than 50 beds

BTS Tower

Lime Kilns

Ice factories and cold storage.

Cotton oil mill

Construction of LPG, CNG, LNG filling station and petrol pumps

Carpet manufacturing units

Rain harvesting projects

Industrial Effluent Treatment Plant

Sanitary Landfill site up to 500 tons/day



Schedule-11
(See Regulation 4)

List of projects requiring an Initial Environmental Examination

A Agriculture, Livestock and Fisheries

1. Poultry, livestock and fish farms
2. Warehousing for pesticides and pharmaceuticals
3. Projects involving packaging, formulation, cold storage and warehouse of

agricultural, livestock and fish products.
4. Construction & Operation of Slaughter houses
B. Energy
Hydroelectric power generation up to 25 MW
Thermal power generation up to 100 MW
Coal fired power plants with capacity up to 50 MW

Transmission lines up to 132 KV, and grid stations

1
2
3
4
5. Waste-to-energy generation projects including bio-mass up to 25 MW

6 Construction of Coal Handling and storage facilities

7 Handling, Transportation & Storage of Biofuel Facility

8 Handling and storage of edible grains and seeds

9 All Renewable energy Projects (excluding Protected/Sensitive area under any

law)
C. Oil and Gas projects:

1. Oil and gas 2D/3D Seismic survey and drilling activities (on and off shore)

2. Oil and gas extraction projects including exploration and production located

outside the environmentally sensitive/protected areas

3. Oil & Gas transmission gathering, storage, separation & transportation system

4. Construction of CNG, LPG Petroleum and LNG bulk storage facility

5. Oil blending and recycling units
D. Manufacturing and processing

1. Ceramics and glass units

2 Food processing units

3 Pharmaceutical units.

4. Rice mills, ghee/oil mills, Cotton ginning

5

Man-made fibers and resin projects

8



6. Tanning and leather finishing projects

7. Manufacturing of apparel, textile garments units, including weaving, spinning,
dyeing, bleaching and printing

8. Woodwork units manufacturing products

9. Steel re-rolling mills

10.  Waste recycling plants

11. Battery manufacturing plant

12. Brick Kilns

13. Marble processing units

14. Stone Crushing units

Mining and mineral processing

1. Commercial extraction of sand, gravel, limestone, clay, Sulphur and other
minerals not included in Schedule I.

2. Crushing, grinding and separation processes

3. Metal Smelting plant production capacity up to 20 tons/day

Transport

1. Construction of flyovers, underpasses and bridges having length more than 500
meters to 1000 meters in urban areas and more than 5km in rural areas

2. Bus terminals/ railway station/ metro stops and construction & operation of
transport related terminals

3. Rehabilitation or rebuilding or reconstruction of existing roads more than one
Kilometers in urban areas and more than 5 km from rural areas

Water management, dams, irrigation and flood protection

1. Dams and reservoirs with storage volume of less than 25 million cubic meters
of surface area less than 4 square kilometers

2. Irrigation systems and drainage system with the area of less than 15,000 hactors

3. Flood protection bunds

Water supply and filtration
Water supply schemes and filtration plants

Waste disposal and wastewater treatment

1. Solid and Non-hazardous waste with annual capacity up to 10,000 tonnes (excluding

municipal landfill sites and commercial facilities) including Garbage Transfer

station/composting plant



2. Wastewater treatment for sewerage treatment facility less than 100 mgd

3. Hospital waste disposal facilities including incineration units owned by Hospitals

for own use excluding commercial facility.

Urban development

1. Housing schemes more than 15 acres to 50 acres

2. Residential, Commercial multistory High rise construction projects having
covered area more than 100,000 sq.feet to 500,000 sq.feet.

3. Laboratories

4. Hospitals, health care unit of more than 50 beds

5. Construction of Educational and Academic institutions.

Other projects

Any other project for which filing of an IEE is required by the Agency under sub-

regulation (2) of Regulation 6.

10



SCHEDULE I11
(See Regulation 5)

List of projects requiring an EIA

A

Energy

1 Hydroelectric power generation more than 50 MW

2 Thermal power generation more than 100 MW

3 Coal power projects more than 50 MW

4. Transmission lines above 132 KV A and distribution projects.

5 Nuclear power plants

6 Wind, Solar or renewable energy projects if falls under any environmental
sensitive and protected area.

Oil and Gas projects

1. Oil Petroleum refineries.
2. LPG and LNG Terminals Projects
3. Coal Handling Terminals Projects

Manufacturing and processing

Cement plants

Chemical manufacturing industries

Fertilizer plants

Steel Mills

Sugar Mills and Distilleries

Establishment of Industrial estates & Export processing zones

Petrochemicals complex

© N o gk~ w0 D P

Synthetic resins, plastics and man-made fibers, paper and paperboard, paper
pulping, plastic products, printing and publishing, paints and dyes.

Mining and mineral processing

1. Mining and processing of coal, gold, copper, sulphur and precious stones

2. Mining and processing of major non-ferrous metals, iron and steel rolling

3. Metal Smelting plant production capacity more than 20 tons/day

Transport

1. Airports

2. Construction of highway, motor ways, major roads (Intercity roads) more than

one km and above

11



Ports and harbor development
Mass transit projects

Railway works

o g~ w

Construction of Flyover, underpass and bridges having total length more than
one km.
Water management, dams, irrigation and flood protection
1. Dams and reservoirs with storage volume of 25 million cubic meters and
above having surface area of 4 square kilometers and above
2. Irrigation and drainage projects serving more than 15,000 hectares and above
Water supply and filtration
Public water supply schemes and filtration plants.
Waste Disposal and treatment
1. Facilities for handling, storage or disposal of hazardous or toxic wastes or

radioactive waste (including landfill sites, incineration units, etc.)

2. Solid waste municipal landfill sites.
3. Combine Effluent Treatment Plant
4. Domestic wastewater treatment plant more than 100mgd

Urban development and tourism

1. Housing schemes above 50 acres

2. Residential, Commercial High rise buildings subject to compliance of building
bylaws of relevant organizations more than 500,000 sq.feet

3. All Projects located in High Density Zones notified by Government and

relevant land controlling organization, irrespective of their size.

4. Commercialization of major corridors/roads in urban centers
5. Large Scale public facilities
6. Large-scale tourism development projects

Environmentally Sensitive Areas
All projects situated in environmentally sensitive areas being identified by the
Agency.

Other projects

1. Any other project for which filing of an EIA is required by the Agency under
sub-regulation (2) of Regulation 5.

2. Any other project likely to cause an adverse environmental effect.

12



Schedule-1V
(See Regulation 8)

Project Cost :
L Review Fee
(in million)
Up to 20 Rs.50,000
Above 20 up to 100 Rs. 100,000
Above 100 up to 200 Rs. 200,000
Above 200 up to 500 Rs. 400,000
Above 500 Rs. 600,000

Review fee for Environmental Checklist or EMP shall be
Rs. 40,000/=

Review fee for BTS Tower shall be 20,000/=

Note:

The fee shall be payable into the “Sindh Sustainable Development Fund” account
Details are as under:

AJ/C Title: Sindh Sustainable Development Fund
Account Number: 03084572626100
Bank: Sindh Bank

Branch Code: 0308-Korangi Industrial Area

13



SCHEDULE V

[See Regulation 9(2)(a)]

Application Form

1. | Name and address of Phone:
Proponent Email:
2. | CNIC No. of proponent
3. | Brief description of project
4. | Location of project
5. | Cost of the Project
6. | Objectives of project
7. | IEE/EIA attached? IEE/EIA: Yes/No
8. |Have alternative sites/options been considered/ Yes/No
reported in IEE/EIA?
S Title document of the project
10. | Existing land use Land
requirement
11. | Is basic site data (only tick yes if the
available, or has it data is reported in
been measured? the
IEE/EIA) Available Measured
Yes/No Yes/No
Meterology
(including Yes/No Yes/No
rainfall) Yes/No Yes/No
Ambient air quality Yes/No Yes/No
12. | Have estimates of the Water balance Estimated Reported
following been Solid waste Yes/No Yes/No
reported, especially disposal Yes/No Yes/No
Quantitative Analysis? Liquid waste Yes/No Yes/No
13. | Source of power Power
requirement
14. | Labour force (number) Construction:
Operation:
15. | Environmental Consulting

Firm

Verification. | do solemnly affirm and declare that the information given above and contained
in the attached EC/IEE/EIA is true and correct to the best of my knowledge and belief.

Date

Signature, name
of proponent (with official

stamp/seal)

14




SCHEDULE VI
[See Regulation 13(2)]

Decision on IEE/Environmental Check List

1. Name and address of proponent
2. Description of project
3. Location of project

4. Date of filing of IEE

5. After careful review of the IEE, the Agency has decided —

@ to accord its approval, subject to the following conditions:

or (b) that the proponent should submit an EIA of the project, for the following
reasons —

Dated

Tracking no.__

Director-General
Sindh Environmental Protection Agency
(with official stamp/seal)

15



SCHEDULE VII

[See Regulation 13(2)]

Decision on EIA

1. Name and address of proponent
2. Description of project
3. Location of project

4. Date of filing of EIA

5. After careful review of the EIA, and all comments thereon, the Federation Agency
has decided —

@ to accord its approval, subject to the following conditions:

or (b) that the proponent should submit an EIA with the following modifications-

or (c) to reject the project, being contrary to environmental objectives, for the
following reasons:

Dated

Tracking no.__

Director-General
Sindh Environmental Protection Agency
(with official stamp/seal)

16



SCHEDULE VIII
[See Regulation 14(2)]

Undertaking

I, (full name and address) as proponent for (name, description and location of project) do
hereby solemnly affirm and declare that the conditions of approval and the requirements in
the IEE or E1A relating to design and construction, adoption of mitigation and other measures
and other relevant matters have been duly complied with in the design and construction of
the project.

Signature, name and designation of proponent
(with official stamp/seal)

Witnesses(full names and addresses)

17



SCHEDULE IX
(See Regulation 18)
Form of Registers for EC, IEE and EIA projects

S. Description Relevant Provisions
1 2 3
1. Tracking number

2. Category type (as per Schedules I or II)

3. Name of proponent

4. Name and designation of contact person

5. Name of consultant

6. Description of project

7. Location of project

8. Date of submission of IEE/EIA

9. Date of public hearing / technical presentation

10. Date of committee of experts for schedule-11 projects

11.  Approval granted (Yes/No)

12. Date of approval granted or refused

18



Initial Environmen tal Examination (IEE)
Installation and Commissioning of Solar Power Plant

ANNEXURE - 111

Sindh Environmental Quality
Standards (SEQS)



EXTRAORDINARY Registered No. M324

The Sindh Gobernment Gasette -

Published by Authority
KARACHI THURSDAY JANUARY 28, 2016

PART-I

GOVERNMENT OF SINDH
SINDH ENVIRONMENT PROTECTION
AGENCY

NOTIFICATION

NOLEPA/TECH/T39/2014:- In exercise ol the powers conferred under clause (g) of sub-section
(1) of section of 6 of the Sindh Environmental Protection Act, 2014, the Sindh Environmental
Protection Agency, with the approval ol the Sindh Environmental Protection Council, is pleased
o establish the following standards:-

I. {1) These Standards may be called the. Sindh Environmental Industrial
Waste Water, Efftuent. Domestie, Sewerage, Industrial Air Emission and
Ambient Awrs. Noise ftor Vehicles, Air Emissions for Vehicles and
Deinking Water Quality Standards, 2015,

(2) These Standards shall come into force at once.

2 In these Standards, unless there is anything repugnant in the subject

QOF eonlesl - -
ri) “Government”™ means the Government of Sindh; .
(h) “Standards” means the Sindh Environmental Quality

Standards

Liv-158  Ext-I-8 23) ~ Price Rs. 70.00
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~ SINIXH ENVIRONMENTAL QUALITY STANDARDS FOR MUNICIPAL AND
CLIQUID INDUSTRIAL EFFLUENTS (mg/l, UNLESS OTHERWISE DEFINED)
S, No. Parameter Standards
: Into Into Into
Inland Sewage Sea'’
Waters Treatment )
1 2 3 ; 4 5
I, Temperature 40C <3°C Y 3 <3°C
or ']'ulnpcl‘anﬂc Increase *
2. pH value (1) . 6-9 6-9 6-9
3.  Biochemical Oxygen
Demand (BOD)S at 2()0.(“ i &0 250 8O**
4, Chemical Oxygen Demand(COD) Y .. .. 150 400 400
5 Total Suspended Solids (TSS) .. .. .. 200 400 200
0. Total Dissolved Solids (TDS) 3500 3500 3500
7. Oil and Grease ‘ 10 10 10
8. Phenolic compounds (as phenol) 0.1 0.3 0.3
0, Chloride (as C17 ) 1000 1000 Gt
10, < Flueride (as F™ ) . 10 10 10
11 Cyanide (as CN7) wotal . 1.0 1.0 1.0
12. An-ionic detergents (us MBAS)™® 20 2 20
13.  Sulphate (594?-—,; 600 1000 SC***
4. Sulphide (§°7) 1.0 1.0 1.0
[5. - Ammonia (NH3) 40 40 40
16.  Pesticides 0.15 0.15 0.15
17.  Cadmium ‘Y . 0.1 0.1 0.1
18.  Chromium (trivalent and hexavalent " .. 1.0 1.0 1.0
19. Cooper'V .. .. 1.0 1.0 1.0
20, Lgad™® 0.5 0.5 0.5
21,  Mereury ™" 0.01- 0.01 0.01
22, Selenium ' 0.5 0.5 0.5
23. . Nickel - 1.0 1.0 + 1.0
24. Sitver™ 1.0 1.0 1.0
23, Towal toxic metals .. .. 2.0 2.4 2.0
0. B s . 5.0 5.0 5.0
27. Arsenic'V 1.0 1.0 1.0
28. Barium " [.5 15 1.5
29: lron .o 8.0 8.0 8.0
30. Manganese .. .. 15 1.5 15
31. Boron 'V 6.0, 6.0 6.0
32. Chlogine .. ..« 1.0 1.0 1.0
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Explanations:

l.

tad B2

[

Note:

S. No.

I

Assuming minimum dilution  1:10 on discharge, lower ratio would
attract progressively stringent standards 10 be -determined by the Sindh
Environmental Protection Agency. By 1:10 dilution means. for example that
for each one cubic meter of treated effluent, the recipient water body should
have 10 cubic meter ofwater for dilution of this effluent.

Methvlene Blue Active Substances: assuming surfactant as hmdubrddablc

Pesticides include herbicides, [ungicides, and insecticides.

Subject to total toxic metals discharge should not exceed level given at S. N. 25.

Applicable only when and where sewage  treatment is operational and

BOD35=80mg/l is achiceved by the sewage treatment system -

Provided discharge is not at shore and not within 10 miles of mangrove or other

important estuaries, -

*. The effluent should not result in temperature increase of more than 30¢c
at the edge of the zone whete initial mixing and dilution take place in the
receiving body. In case zone is not defined, use 100 meters from the point
ol discharge.

o The value for industry is 200 mg/I
s Discharge concentration at or below sea concentration {S( ).

1. Dilution of liquid efflucnts (o bring them to the STANDARDS limiting values is

o)

not permissible through fresh water mtxmg with the elfluent “before discharging
into the environment,

The concentration of pollutants in water being used will be subtracted from the
elfluent for caleulating the STANDARDS limits”.
“SINDH ENVIRONMENTAL QUALITY STANDQARDS FOR
INDUSTRIAL GASEOUS EMISSION (nig/Nm~, UNLESS
OTHERWISE DEFINED).”
Parameter Source of Emission ‘ Standards
2 J 4
Smoke _ Smoke opacity : 40% or 2
4 not to exceed Ringleman Scale
or equivalent
. smoke number
Particulate matter  (a) Boilers and
Furnaces
(1 (i) Oil fired | 300

(ii) Cuoal fired ' 500
(iti)  Cement Kilns - 300
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PART-1
(b) Grinding, crushing,
Clinker coolers and Related processes, 500
Metallurgical Processes,
converter, blast
furnaces and
cupolas.
2 Hydrogen Any 400
Chloride
4. Chlorine - Any 150
S Hydrogen Fluoride Any 150
6. Hydrogen Sulphide - Any 10
7. Sulphur Oxides 4 Sulfuric acid/ '
Sulphonic
acid plants
Other Plants except
power 1700~
Plants operating
on oil and coal
8. Carbon Monoxide /\n\,j S00
9, Lead Any 50
10. Mereury Any 10
I, Cadmium Any 20
12, Arsenic Any 20
L3, Copper Any 50
14. Antimony Any 20
15. Zinc Any 200
16. Oxides of Nitrogen Nitric acid
Manulacturing 3000
unit. :
(3) Other plants except %
pawer plants operating
on oil or coal:
Gas fired 400
il fired 600
Coal lired

- 1200

Explanations:-

~ 1. Based on the assumption that the size of the particulate is 10 micron’or

more.

2. Based on | percent Sulphur content in fuel oil.

Sulphur will case standards to be pro-rated. -
3. In respeet of emissions of Sulphur dioxide and Nitrogen oxides. the

power plants operating on oil and coal as fuel shall in addition to

Standards specified above, comply with the following standards:-

Higher content of
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AL Sulphur Dioxide

El

Sulphur Dioxide Background levels Micro-gram per cubic meter (ug/m”) Standards.

Background Air - Annual Max. * Criterion] ~ Criterion Il
Quality (SO2 Average 24-hours - Max. SO2 Max.
Basis) Interval . Emission ground level

(Tons per Day increment Lo
Per Plant) lehil:lill

(One year Average)

Unpolluted <<5() <200 500 50
Moderately :

Polluted* . : :
Low T 200 500 S0
I ligh = 100 400 - 100 ' 10
Very Polluted** =100 ~400 100 10

* For intermediute values between 50 and 100 UL."I‘H linear interpolations should be used.
% No projects with Sulphur dioxide emissions will h;: ruunmu.ndul
B. Nitrogen Oxide
Ambient air concentrations ol Nitrogen oxides, uxpruxncd as NOx should not be

exceed the following:- .

Annual Arithmetic Mean [{)U_ug.—'m?'

(0.05 ppm)

Emission level torstationary source discharge before missing with the atmosphere
should be maintained as follows:-

For fuel fired steam generators as \uanu&mm (lﬂo-gmm) per joule of heat input:

Liguid fossil fuel b & i 130
Solid fossil luel.. B a 300
Lignite fossil fuel % 5 St o 2260
Nole:- Dilution of guseous emissions to bring them to the STANDARDS limiting

value is not per |1II\51|11L throuph excess air mixing blowing belore um!lmb
into the environment.
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PART-]
Sindh Environmental Quality Standards for Motor
Vehicle Exhaust and Noise ¥
(i) . For in-use Vehicles
‘8. No. Parameter Standards Measuring Applicability
(maximum Method
permissible
limit)
[ 2 3 e A 5
T 40%oronthe - Tobe cumﬁul‘ud T Immediate

L Smoke
Ringleman Scale
during engine

acceleration
mode
2 Carbon 6 Y%
Monoxide
3 Noise 85 db (A)

with Ringleman elfect
Chart at a
distance of 6
meters or more.

Undér idling

conditions: Non-

~ dispersive
infrared detection
through gas
analyzer.

Sound-meter at -
7.5 meter from
the source.
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For new Vehicles

EMISSION STANDARDS FOR DIESEL VEHICLES

(a) For passenger Cars and Light Commercial Vehicles (g/Km)

'—I'gpcol' Calegory;’—dass Tiers CO~ HC+ PM Measuring  Applicability

Vehicle Method
NOx
I 2 : 3 = ) 6 ¥ 8
Passenger M 1 with Pak-1I, 1.0 0.7  0.08 " Allimported |
Cars. ~ reference mass 1D : and local
(RW). manufactured
up to 2500 kg. Puak-11 1.0 0.9 ; K107 NEDC Diesel vehicles
Cars with RW D1 ' (ECE 15+ with effeet from
over 2500 kg. to EUDCL)  01-07-2012
~ meet NI
Category
standards
Light NI-[ (RW=<1250  Pak-11 1.0 0.70  0.08
Conmmercial Kg) 1D

Vehieles

Pak-11 1.0 090 0.10
DI

NI-II(1250kg<  Pak-11 1.2
RW < 1700 Kg) 1DI

[£5]
I

(00 PR g 17 37

RigleH Sl s 0.4 .
DI

NI-IHRW=< 1700 Pak-il° 1530 L2 .17
Kg) DI

Pak-1F 150 1.6 0.20
D!
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Parameter Standards (maximum permissible limit) Measuring method

Noise 85 db (A) Sound-meter at 7.5 meters from the source |
: LS el WNCNGS!
(b) For Heavy Duty Diesel Engines and Large Goods Vehiceles (g/Kwh)
Typeof Catogry, Tiers €O HC  NOx  PM Measaring  Applicability
Vehicle  Class Method
| 2 T R G, <k TR ey LS
_ﬁcav)- Turks Pak-11 4.0 L] 7.0 (.15 T All Imported -
Duty and . and local
Diesel Buses manulactured
Engines ECE-R- diesel vehicles
' with the effect
19 |+ 72002
Large N2(2000 Pak-1I 4.0 7.0 [.10 0.15 EDC
goods and up
Vehicles

Parameter Standards (maximum permissible imit) Measuring method

Noise 85 db (A)

the Source

Emission Standards for ’¢trol Vehicles (g/km)

~Type of Category/ Class  Fier Co HC .\-l_x.-ulm.n'rmg"
Vehicle ; Nethod
NOX
e R e e SO b T e )
TPassenger M zwith 0 Pukll - 220 03 NEDC
Cars, reference mass ' (ECE 154
(RW). upto 2560 BT

kg, Curs with
RW over 2500
kg. to meet NI
Category

standards

Sound-meter at 7.3

meters from

Applicabitity

7

Ab inported and

new maodels *

tocally

P bactuied

petrol vehicles
with elfeet from

[ Dty 20gsyxs
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Light NI-1 (RW<1250  Pak-I1  2.20 0.5
. Commercial ~ kg) NI-NI-II !
Vehicles  (1250kg> ke Pak-It 4.0 463
y RW:< [700 Kg) '
Pak-11 5.0 - 0.08
NI-HI(R W=
1700 kg)
Motor -~ 24 strokes < Pak-1' 55 1.5 ECER 40
Rickshaws 150 cc
& Motor
Cycles
2.4 strokes > Pak-11 . 5.5 [.3

[ ﬁ()cc

Parameter Standards (maximum permissible limit) Measuring method

Noise ' 85 db (A) - y Sound-meter at 7.5 meters [rom the
source .
Explanations:

DI: Dircet Injection.

IDI: Indirect Injection.

EUDCL; Extra Urban Driving Cycle,

NEDC: New European Driving Cycle.

ECE: Urban Driving Cycle.

M: | Vehicles designed and constructed for the carriage of passenger and

~ Comprising no more than eight seats in addition to the driver’s scat.
N: Motor vehicles with at least tour wheels designed and constructed for the
carriage ol goods. '
New model neans both madel and engine type change.
The existing models of petrol driven vehicles locally manufactured will

immediately switch over 0 Pak-11 emission standards but no late than
30™ June, 2012
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SINDH ENVIRONMENTAL QUALITY STANDARDS FOR AMBIENT AIR

Pollutants

Sulphur
Dioxide(S02)
Oxides ol Nitrogen
as (NO)

Oxides of Nitrogen
as (NO2) :

o

Suspended

Particulate
Matters(SPM)
Respirable

Particulate  Matter
PMI10
‘Respirable

Particulute  Matter
PM2.5

Lead Pb

Carbon

Monoxide(CO)

Time-weight
average
Annual Average*

24 hours**
Annual Averape*
24 hours**
Annual Averape®
24 hours*"

| hour

Annual Average®

24 hours**

Annual Average*

24 hours*™*

Annual Average®

24 hours**

Annual Averape*

24 hours**

8 hours**

| hours**

Concentration
in Ambient Air

80 pg/m’
120 pwm!
40 pg/my’
40 pg/m!
40 pg/m?
0 nwm?

130 pgem!

60 g
500 pg/m’
120 pg/m!
150 pg/m?
40 pg/mree*
75 ug/m’

| pg/m?

1.5 pg/m? -

3 mgim?

I mgim?

Method of
measurement

Ultraviolet
Fluorescence’
method

Cias Phase

Chemiluminescence

Gias Phase
Chemiluminescence

Nondispersive UV
absorption method
Lhigh Volume

Sumpling  (Average
Tow rite not less than
I Mminutes)

-5 Ray absarption

method

5 Ray absorption

method

ASS Method after

sumpling using, .

EPM 2000 or

cquivalent [iler
paper
Nun Dispersive

nfra  Red(NDIR)

method
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* Annual arithmetic mean of minimum 104 measurements in a year taken twice a week, 24

hourly and at uniform interval.

** 24 [ourly/8 hourly values should be met 98% in @y

but not on two consecutive days.

car. 2% of the time. It may exceed

#xx Annual Average limit ol 40p/m’ or-background annual average concentration plus

allowable allowance of9pg/m'. whichever is lower.

Sindh

Standards for Drinking Water Quality

Properties / Parameters

Standuard Vaiues for
Sinilh

WHO Standards

Bacterial

All water intended for
drinking (e.Coli o1
Thermo tolerant

Coliform bacteria)

Must not be detectablé in
any 100 ml sample

Treated water entering

the distrrbution system
(E.Coli or therme
tolerant coliform and

total coliform bacteria)

NMust ot be deteetable in

any 100 ml sample

Must not be detectable

n

any 100 ml sample

Muost Asian
countries also
follow WHO

standurds

Must not be detectable in

any OO ml sample

Treated water in the
distribution system
(E.col or thermo twlerant
coliform and total
coliform and total

coliform bacteria)

Phiysical

Colour

Taste

Odour

Must nut be detectable in

any 100 ml sample

In case of large supplies,
where sulficient samples
are examined, must not be
present in 95% of the
samples taken throughout

any 1 2-month period

= 15 T

Non

objectionable Acceprable

Non

Must not be detectable in

any 100 ml sample

In case of lurge supplies,
where sutficient samples
are examined, must not be
present in 95% ol the
simples taken throughout

any 12-month period

< 51
Non

objectionable Aceep

table
Nomn

Most Asian
countries also
follow WHO

standurds

Most Asian
countries also
folluw WHO

standards
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I objectionable/ Acceptable objectionable/ Aceep
tuble
Turbidity (5.NTU (S NTU
TO_la.I hardness as o mga’i {= ;
CaC0y
TDS { 1000 {1000
pH 6.5-8.5 65 -8.5
Chemical
Essential Inorganic mg/Litre mp/Litre
502 - 0.2

Aluminium (Al) mg/l .

Standard Values

Properties / Performance : :
roperties criormance for Bukistan

<0.005 (1)

Antimony (Sb)

Who Standards

Kemarks

(.02
Standard for Pakistan
Arsenic (As) =003(Py - 0.0l similar Lo most Asian
developing countries
Barium(Ba) 0.7 0:7
Boran (B) 0.3 0.3
: : Standised for Pakistan
Cadmium (Cd) 0.01 0003 stmilar to most Asian
. developing countries
Chloride (C1) <250 250
Chromium (Cr) =0.05 0.05
Capper (Cu) 2 i
Toxic Inorganic- my/Liter mg/Litre
Standard for Pakistan
Cyanide (CN) < (.05 0.07 similar to Asian
developing countries
Fluoride (I)* 1.5 1.5
Standard for Pakistan
Lead (Pb) < (L.OS .0 stmilar 1o most Asein
developing countries
Manganese (Mn) <035 0.3
_Mercury (Hg) <0.001 T 0001
‘Nickel (Ni) <(.02 0.02



Staundard N alues
Properties - Pevltormance & Who Standards Remarks
Tor Palastan

Nitrate (NC) =150 : S
Nitrite \N(I)_,j =3 (P 3
Selenium (SE) .01 (1) 001
0.2-0.5 m
- Residual ehlorine consuer end (05

1.5l souree

Standard Tor Pakistan
Zine (/Zn) 5.0 j similar to most Asian
developing countries

5 Standard Values / : ,
Properties / Performance AT Who Standards : Remarks
: for Pakistan

Organie

PSOCA No. 4639-
. + 2004 Page Na. 4
Pesticides mg/L Fable No, 3 Serial Annex 11
No. 20-58 may be
cansulted. *=*

Phenclic compounds (as

Phenols) ml L
Palvnuclear .-u'um;u-iu : § 000 (By GOINMS
hydrocarbans (us PALL /1) method)
Radioactive

Alpha Emitters by L or pCi 0.1 } .H |

Betu enntiers ; | I |

B PSOCA Pakastan Standards Quadity Control Authority
Proviso:

The existing drinking water treatment infrastructure is not adequate to comply with
WHO guidelines. The Arsenic concentrations in some parts of’ Sindh have been found high then
Revised WI 1O guidelines. Tt will take some time to control arsenic through treatment process. Lead
concentration in the proposed standards is higher than WHO Guidelines. As the piping system for
supply of drinking water in urban centers are generally old and will take significant resources and

time 10 get them replaced. In the récent past. Lead was completely phased out from petroleum
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products to. cut down Lead entering into environment. These steps will enable to achieve WHO
guidelines for Arsenic, Lead. Cadmium and Zine. Towever, for bottled water, WHO limits for
Arsenic. Lead, Cadmium and Zine will be applicable and PSQCA Standards for all the remaining

parameters.

Sindh Environmental Quality Standards for Noise

[ftective from 1™ Jan, Iffective from 1* January,
2015 2015

s Category ol Area /
No. Zone : Lll‘l‘lil indB(A)YLeg *

Day Time nglu Time Day Time Night Time

[. Residential Area (A) 65 50 55 45
2. Commercial Arca (B) 70 60 65 ni 55
3. Industrial Arca (C) - 80 : 5 - e 63
4, Silence Zone (1) - 55 45 Sl : 45
Note: 1. Day llnl.l..hl!l_i-l.“:";?]{) a.m to 10:00 p.m R §
2 Night time hours: 10:00 p.m to 6:00 a.m
5k Silence zone: Zones which are declared as such by the competent

authority. Anarea comprising not less than 100 meters around hospitals, educational
institutions and courts

4. Mixed categories of areas may be declared as one of the lmu above-
mentioned citegories by the competent authority.

* dB(A) Leq: Time weighted average of the level of sound in decibels on scale
A which is relatable to humian hearing,

3. Repeal and Savings.

(1) The provisions of the Statutory Notification dated 10" August. 2000 and 18" Octot 2,
2010, issted by the Ministry of Environment, Government of Pakistan, to the extent of
the Province ol Sindh are hereby repealed.

2) All actions taken, proceedings initiated shall be deemed to have been taken and initiated
validly under the the provisions of these Rules.

DIRECTOR GENERAL
SINDH ENVIRONMENTAL PROTECTION
AGENCY

Igv:achi: P?inted at the Sindh Government Press
28-1-2016
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TESTING SERVICES

Lab Report Ref. No.: QTS/SPP/22/5476

Project Name: ESMP 175 MW Solar Power Plant Deh Mitha Ghar.

EPA Certified Lab
EPA/LAB/Certificate/QTS-11/2013

BUREAU VERITAS §

Ceruricatian

QMS/I11/018 WA

Revision : 03

|  Date 14.01.2021

Reporting Date: 12/12/2022

SAMPLE DESCRIPTION

Sample ID: Drinking water (Deh Mitha Ghar)
Sample Type: Grab Sample

Sampling Date: 03/12/2022

Sample Collected/Submitted by: QTS Representative

Sample Receipt at QTS - Date: 03/12/2022

ANALYTICAL TEST REPORT

S. NO. PARAMETERS STANDARDS STANDARD LDL UNITS RESULTS TEST METHOD
SSDWQ - LIMITS WHO
1 pH value 6.5-8.5 6.5-8.5 0.01 SU 7.40 USEPA 150.1
_— Non-
2 Odour Non-Objectionable Objectionable / - Physical Acceptable Physical
/ Acceptable
Acceptable
- Non-
3 Taste Non-2b|echonlcble Objectionable / - Physical Acceptable Physical
/ Acceptable Acceptable
4 Color <15 <15 1.0 TCU 0.53 APHA-2020 B/C
5 Turbidity <5 <5 0.01 NTU 0.51 APHA-2130 B
6 Total Dissolved Solids (TDS) < 1000 NS 1.0 mg/L 2420% Hach 8160
7 Total Hardness as CaCO3 < 500 180 0.1 mg/L 804* EDTA Titration.Hach-8213
8 Fluoride (as F’) <1.5 <1.5 0.01 mg/L 0.43 USEPA 340.1
9 Chloride (as CI) < 250 <250 0.1 mg/L 570%* Hach 8206
10 Nitrate (NO3) < 50 < 50 0.01 mg/L 0.40 Hach -8039
11 Nitrite (NO>2) <3 <3 0.001 mg/L 0.055 Hach - 8153
12 Cyanide (as CN-) total < 0.05 <0.7 0.001 mg/L BDL Hach 8027
13 Phenolic Compound as (Phenols) - - 0.001 mg/L BDL USEPA-420.1
14 Aluminum (Al) < 0.2 < 0.2 0.001 mg/L BDL APHA-3111 D
15 Antimony (Sb) < 0.005 0.02 0.001 mg/L BDL APHA-3111 B
16 Arsenic < 0.05 < 0.01 0.01 mg/L BDL APHA-3120 B
17 Cadmium 0.01 0.003 0.001 mg/L BDL ASTM D-3557
18 Chromium Total < 0.05 < 0.05 0.01 mg/L BDL ASTM D-1687
19 Copper 2 2 0.01 mg/L 0.031 Hach 8506
20 Lead < 0.05 < 0.01 0.001 mg/L BDL ASTM D-3559
21 Mercury < 0.001 < 0.001 0.001 mg/L BDL ASTM D-3223
22 Selenium 0.01 0.04 0.001 mg/L BDL ASTM D-3859
23 Nickel < 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 Zinc 5.0 3.0 0.01 mg/L 0.05 USEPA 3500 Zn B
26 Manganese < 0.5 < 0.5 0.01 mg/L 0.042 Hach 8034
27 Barium 0.7 0.7 0.01 mg/L BDL Hach 8014
MICROBIOLOGICAL ANALYSIS REPORT
28 Total Coliform 0 cfu/100mL 0 0 Cfu >300* APHA-SM9221B
29 Fecal Coliform 0 cfu/100mL 0 0 Cfu >150% APHA-SM9221F
30 Escherichia Coli(E-Coli) 0 cfu/100mL 0 0 cfu >100* APHA-SM9221F
SSDWQ=Sindh Standard for Drinking Water Quality
USEPA=United State Environmental Protection Agency method
Hach USA, method
BDL=Below Detection Limit
NS= Not Specified
Term & Condition:
. This report is not valid for any negotiations.
. Report is valid for current batch(sample).
. The remaining portion of the sample will be discarded after 07 days unless otherwise instructed.
. This report is intended only for your guidance & not for legal purpose or for advertisement.
Comments:

*Tested parameters are not within the SSDWQ and WHO Standards.

Sample Analyzed by: Hareem Zehra

Signature of Laboratory In charge:
Name : Ali Raza

Office No.505, Anum Estate Building, Opposite Duty Free Shop, Main Shahrah-e-Faisal, Karachi.
Tel. No. 92-21-34311466, 92-21-34382860, 92-21-34321532, Fax. No. 92-21-34311467

Email: info@qts.com.pk




EPA Certified Lab
EPA/LAB/Certificate/QTS-11/2013

BUREAU VERITAS 9
Caruticatian

by

QMS/III/018 WA
Revision: 03 |  Date 14.01.2021

Ambient Air Quality Test Report
ESMP 175 MW Solar Power Plant  Test Report No: QTS/SPP/22/5477-A

Project Name:

Deh Mitha Ghar Sample Duration: 24hr’s ‘
ona' n
SD:r:cl:iI:ﬁon: Ambient Air Quality Test Location: A Z;ogg.zzg;"?
PARAMETERS
NO NO2 SO, PM 10 PM 25 SPM Lead
(Mg/m?) (Hg/m?3) (Hg/m?3) (Hg/m?) (Hg/m3) (Mg/m3) (Mg/m3)
10:00 16.4 16.8 26.6 82 26 245
11:00 21.1 19.4 30.3 74 29 248
12:00 29.0 18.1 21.2 72 32 255
13:00 29.8 18.9 29.9 66 31 260
14:00 24.2 14.1 30.4 68 38 255
15:00 27.4 18.0 18.0 90 34 242
06.12.2029 16:00 34.9 11.4 17.7 95 41 241
17:00 25.0 17.2 24.6 82 32 244
18:00 12.5 22.0 29.4 74 36 248
19:00 10.9 23.5 31.0 65 20 251
20:00 13.2 24.8 34.2 63 14 235
21:00 11.6 19.4 31.8 60 12 229
22:00 21.3 21.9 29.0 62 13 220
23:00 22.6 20.7 26.9 60 16 217 ND
00:00 16.0 25.3 12.4 51 19 206
01:00 14.8 12.0 14.8 49 21 200
02:00 10.0 16.5 18.6 54 12 172
03:00 12.2 11.3 21.0 48 14 168
07.12.2029 04:00 12.4 19.4 14.4 50 17 161
05:00 10.6 24.6 19.6 51 19 188
06:00 16.5 22.0 22.4 54 16 196
07:00 12.7 21.4 26.4 61 18 201
08:00 14.0 19.6 31.0 68 16 209
09:00 13.9 20.4 26.4 75 17 214
MIN 10.0 11.3 12.4 48 12 161
MAX 34.9 25.3 34.2 95 41 260

AVG 18.3 19.0 24.4 66.0 22.9 220.2

Office No.505, Anum Estate Building, Opposite Duty Free Shop, Main Shahrah-e-Faisal, Karachi.
Tel. No. 92-21-34311466, 92-21-34382860, 92-21-34321532, Fax. No. 92-21-34311467

Email: info@qts.com.pk
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Ambient Air Quality Test Report

ESMP 175 MW Solar Power Plant Test Report No:
Deh Mitha Ghar ~Sample Duration:

Project Name:

25°08'43.53"N
67°02'44.37"E

Sample

. . Ambient Air Quality Test Location: A
Description:

Average IEC
Obtained SEQS Methodology

Monitoring

Duration ) Limits
Concentration

Parameter Unit

. Non Dispersive

Carbon Monoxide (CO) mg/m3 08 Hours 0.14 5.0 NA Infra Red (NDIR)
Nitrogen oxide (NO) Hg/m3 08 Hours 18.3 40.0 NA

Chemiluminescence
Nitrogen Dioxide (NO2) Hg/m3 08 Hours 19.0 80.0 200
Sulphur Dioxide (502) pg/m3 08 Hours 24.4 120.0 20 Ultraviolet

: : Fluorescence Method

Non Dispersive UV
Ozone (03) Hg/m3 01 Hour 16.4 130.0 100 Absorption Method
Particulate Matter (PM10) Hg/m3 08 Hours 66.0 150.0 50
Particular Matter (PM2.5) Hg/m3 08 Hours 22.9 75.0 25 P Ray Absorption Method
Total Suspended Particles Hg/m3 08 Hours 220.2 500.0 NA
(TSP)
Lead Hg/m3 08 Hours ND 1.5 NA ASS Method

*SEQS= Sindh Environmental Quality Standards.

*IFC= International Finance Corporation

(24 Hours Standard for all the parameters Except O3 and CO),
Hg/m3= Micrograms per Cubic Meter

,mg/m3= Milligrams per Cubic Meter

ppm = Parts per million

ND= Not Detected

Remarks:
The average concentration calculated for the 08 hours are well within guideline values set by SEQS

Signature of Laboratory Incharge:
Name : Ali Raza

Sample Analyzed By: Sajid Ali

Office No.505, Anum Estate Building, Opposite Duty Free Shop, Main Shahrah-e-Faisal, Karachi.
Tel. No. 92-21-34311466, 92-21-34382860, 92-21-34321532, Fax. No. 92-21-34311467
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Ambient Air Quality Test Report
ESMP 175 MW Solar Power Plant  Test Report No: QTS/SPP/22/5477-B

Project Name:

Deh Mitha Ghar Sample Duration: 24hr’s ‘
°nQ' "
SD:r:cl:iI:ﬁon: Ambient Air Quality Test Location: B Z;ogz.g;‘i:"?
PARAMETERS
\[o) NO2 SO2 PM 10 PM 25 SPM Lead
(Hg/m?) (Hg/m?) (Mg/m3)  (ug/m?) (Hg/md) (Mg/m3)  (Hg/m3)
10:00 22.2 33.8 22.4 77 21 215
11:00 24.7 29.4 20.3 94 19 224
12:00 18.0 28.1 31.2 102 22 225
13:00 17.2 28.9 34.9 116 21 234
14:00 14.2 24.1 26.4 118 31 245
15:00 17.4 28.0 27.0 102 34 236
07.12.2022 16:00 14.9 314 27.7 95 28 230
17:00 15.0 27.2 14.6 92 22 226
18:00 22.5 32.0 19.4 86 26 218
19:00 20.9 26.5 21.0 75 22 211
20:00 19.2 20.8 24.2 73 24 205
21:00 21.4 16.4 21.8 80 16 199
22:00 14.2 11.9 19.0 74 18 190
23:00 12.6 12.7 16.9 70 15 184 ND
00:00 13.8 15.3 22.0 62 14 186
01:00 16.9 22.0 24.8 68 19 180
02:00 20.0 19.5 19.6 74 22 172
03:00 22.6 16.3 12.4 68 24 158
08.12.2022 04:00 144 18.6 19.9 60 21 144
05:00 16.2 14.2 22.6 61 16 158
06:00 18.4 12.9 26.4 64 19 186
07:00 19.7 13.6 16.3 66 19 198
08:00 22.0 22.8 21.8 68 22 201
09:00 23.4 24.3 19.4 70 26 204
MIN 12.6 11.9 12.4 60 14 144
MAX 247 33.8 34.9 118 34 245
AVG 18.4 221 22.2 80.5 21.8 200.6

Office No.505, Anum Estate Building, Opposite Duty Free Shop, Main Shahrah-e-Faisal, Karachi.
Tel. No. 92-21-34311466, 92-21-34382860, 92-21-34321532, Fax. No. 92-21-34311467
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Ambient Air Quality Test Report

Proiect Name: | ESMP 175 MW Solar Power Plant Test Report No: QTS/SPP/22/5477-B
I * | Deh Mitha Ghar Sample Duration: 24hr’s

Sample . . . . 25°09'31.55"N
Description: Ambient Air Quality Test Location: B 67°03'08.48"E

Average IEC
Obtained SEQS Methodology

Monitoring

Duration ) Limits
Concentration

Parameter Unit

. Non Dispersive

Carbon Monoxide (CO) mg/m3 08 Hours 0.08 5.0 NA Infra Red (NDIR)
Nitrogen oxide (NO) Hg/m3 08 Hours 18.4 40.0 NA

Chemiluminescence
Nitrogen Dioxide (NO2) Hg/m3 08 Hours 22.1 80.0 200
Sulphur Dioxide (502) pg/m3 08 Hours 22.2 120.0 20 Ultraviolet

: : Fluorescence Method

Non Dispersive UV
Ozone (03) Hg/m3 01 Hour 16.8 130.0 100 Absorption Method
Particulate Matter (PM10) Hg/m3 08 Hours 80.5 150.0 50
Particular Matter (PM2.5) Hg/m3 08 Hours 21.8 75.0 25 B Ray Absorption Method
(TT";;') Suspended Particles pg/m3 08 Hours 200.6 500.0 NA
Lead Hg/m3 08 Hours ND 1.5 NA ASS Method

*SEQS= Sindh Environmental Quality Standards.

*IFC= International Finance Corporation

(24 Hours Standard for all the parameters Except O3 and CO),
Hg/m3= Micrograms per Cubic Meter

,mg/m3= Milligrams per Cubic Meter

ppm = Parts per million

ND= Not Detected

Remarks:
The average concentration calculated for the 08 hours are well within guideline values set by SEQS
Signature of Laboratory Incharge:
Sample Analyzed By: Sajid Ali Name : Ali Raza ( X
¥,

Office No.505, Anum Estate Building, Opposite Duty Free Shop, Main Shahrah-e-Faisal, Karachi.
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TESTING SERVICES QMS/II/018 WA
Revision: 03 |  Date 14.01.2021
Lab Report Ref. No. : QTS/SPP/22/5479 Reporting Date: 12/12/2022
Project Name: ESMP 175 MW Solar Power Plant, Deh Mitha Ghar
SAMPLE DESCRIPTION
Sample ID: Noise Level Test
Sample Description: Ambient Noise
No. of samples: 05
Sample Collected /Submitted by: QTS representative
Sampling Date: 07/12/2022
Sample Receipt at QTS - Date: 07/12/2022
NOISE LEVEL TEST REPORT
Noise Level Readings
S.NO LOCATION/SOURCE
Minimum Maximum Average SEQS WHO
Point -1
1 95° 8'47.84"N 67° 2'35.99"E 50.4 52.8 51.6
Point -2
2 250 9'53.28"N 670 2'38_87"E 48-9 53-4 5] ..I
Point -3 Limits: Limits:
3| 25°8'51.76"N 67° 2'52.54'F 507 520 513 | «g5dB(A) | *70dB(A)
Point -4
4 250 9l3-| .]5"N 670 3'9.63"E 48-6 5] -9 50.2
Point -5
5 25° 8'36.56"N 67° 2'56.84"E 51.3 55.0 53.1

SEQS = Sindh Environmental Quality Standards (Outside Noise Level)
dB (A) Leq=Time weighted average of the level of sound in decibel on scale which is relatable to human hearing.

Term & Condition:
. This report is not valid for any negotiations
. Report is valid for current batch(sample)
. This report is intended only for your guidance & not for legal purpose or for advertisement.

Comments:
The Noise Level from the sources is within acceptable level as describe in SEQS.

Signature of Laboratory In charge:
Name : Ali Raza

Sample Analyzed by: Sajid Ali

Office No.505, Anum Estate Building, Opposite Duty Free Shop, Main Shahrah-e-Faisal, Karachi.
Tel. No. 92-21-34311466, 92-21-34382860, 92-21-34321532, Fax. No. 92-21-34311467
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