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Abbreviations

ADB | AsianDevelopmeniBank
AEDB | AlternateEnergy& DevelopmenBoard
BOD | BiologicalOxygerDemand
CDM | CleanDevelopmentMechanism
CESIA | CumulativeEnvironmentabnd SocialmpactAssessment
COD | ChemicaDxygerDemand
EBRD | EuropearBankfor Reconstructiorand Development
EIA | EnvironmentimpactAssessment
EMP | EnvironmentaManagementPlan
EP EquatorPrinciple
EPA | EnergyPurchaseAgreement
EPC | EngineeringProcuremeni& Construction
ESRP | Environmeni& SociaReviewProcedure
EWEA | EuropeanWind EnergyAssociation
IEE | Initial EnvironmentaExamination
IFC [ InternationalFinanceCorporation(World BankGroup)
IIEE | Integratedinitial EnvironmentaExamination
NEPRA| NationalElectricPowerRegulatoryAuthority
NEQS | NationalEnvironmentalQuality Standard
NTDC | NationalTransmissio& DispatchCompany
O&M | Operationand Maintenance
OPIC | Oversea$rivatelnvestmentCorporation
PEPA | PakistarEnvironmentaProtectionAgency
PEPC | PakistarEnvironmentaProtectionCouncil
SDPI | Sustainabldevelopmentolicylnstitute
SEPA | SindhEnvironmentaProtectionAgency
SS | Suspendedolids
TBCCPI TriconBostonConsultingCorporationPvtLtd
VEC | ValuedEnvironmentahnd SocialComponent
WWF | World Wide Fund
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Definitions

Act meansthe PakistarEnvironmentaProtectionAct, 1997and Sindh
EnvironmentaProtectionAgencyAct2014

AestheticValue/AestheticQuality beautyor landscapdof anarea)

Anthropogenic Made or generatedby a human or causedby human activity.
Theterm is usedin the context of global climate changeto refer to gaseous
emissionsthat are the result of human activities, as well as other potentially
climate alteringactivities,suchasdeforestation.

CarbonDioxide A colorlessodorlessnoncombustiblegaswith the formula CO2
that is presentin the atmosphere.lt is formed by the combustionof carbonand
carboncompoundgsuchasfossilfuelsand biomass)nd by respiration,whichis
a slowcombustionin animalsand plants,and by the gradualoxidationof organic
matter in the soil

ChemicalEnergy Energystoredin a substanceand releasedduring a chemical
reactionsuchasburningwood, coal,or oil.

CumulativeEffects A project’s effect on the environmentcombinedwith the
effects of projects and activities (past, existingor imminent). Thesemay occur
overa certainperiod of time or distance.

Contaminationintroduction of impuritiesin the environment
Deforestation Thenet removalof treesfrom forestedland.

Electricity Generation Theprocessof producingelectricenergyor the amount
of electric energyproducedby transformingother forms of energy,commonly
expressedn kilowatt hours(kWh)or megawatthours(MWh).

Emission Adischargeor somethingthat is givenoff; generallyusedin regardto
dischargesnto the air; or, releasesof gasedo the atmospherefrom sometype
of human activity (cooking,driving a car, etc). In the context of global climate
change,they consistof greenhousegases(e.g.,the releaseof carbon dioxide
duringfuel combustion



dell

Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment
150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

EnvironmentrThecomponentsof the earthincluding
(a) Land,water andair, includingall layersof the atmosphere;
(b) All organicandinorganicmatter andlivingorganismsand
(c) Theinteracting natural systemsthat include componentsreferred to
in (a@)and (b).

EnvironmentalComponent A fundamentalelementof the naturaland human
environment,suchas air, water, soil, terrain, vegetation,wildlife, fish, avifauna
andlanduse.

Environmental Effect With respectto a project, any changethat the project

may causein the environment, including any changesto health and socior
economic conditions, physical and cultural heritage, and current land and

resourcesusedfor traditional purposesby Aboriginalpersons.Alsoincludedare

changes to any structure or site that is of historical, archaeological,
paleontologicalor architecturalsignificanceand any changeto the project that

maybe causedoy the environment

Environmental Assessmenta technique and a processby which information
about the environmentaleffects of a projectis collected,both by the developer
and from other sources,and taken into accountby the planningauthority in
formingtheir judgmentson whetherthe developmentshouldgo ahead.

EnvironmentalManagementto carryout the developmentahctivitiesin
sustainablemanner

Global Warming An increasein the near surfacetemperature of the Earth.
Global warming has occurred in the distant past as the result of natural
influences but the term is today most often usedto refer to the warmingsome
scientistspredict will occurasa result of increasedanthropogenicemissionsof
greenhousegases.

GreenhouseEffect Theeffect of the Earth'satmosphere,due to certaingases,
in trappingheatfrom the sun;the atmosphereactslike a greenhouse.

GreenhouseEmissions Waste gasesgiven off by industrial and power plants,
automobilesandother processes.

Greenhouse Gases @asesthat trap the heat of the sun in the Earth's

atmosphere producingthe greenhouseeffect. Thetwo major greenhousegases

are water vapor and carbondioxide.Lessemgreenhousegasesnclude methane,
ozone,chlorofluorocarbonsandnitrogenoxides.



dell

Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment
150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

Grid Thelayoutof anelectricaldistribution system.

Habitat the generalplaceor physicakenvironmentin whicha populationlives

Impacton Environmentmeansanyeffect on land, water, air or anyother
componentof the environment,aswell ason wildlife harvestingandincludes
anyeffecton the socialand culturalenvironmentor on heritageresources.

Megawatt rA unit of electrical power equal to 1000 kilowatts or one million
watts.

Methane A colorlessflammable,odorlesshydrocarbongas(CH4)whichisthe
major componentof naturalgas.It isalsoanimportant sourceof hydrogenin
variousindustrialprocessesMethaneis a greenhousegas.

Mitigation With respectto a project, the elimination, reduction or control of
adverse environmental effects, including restitution through replacement,
restoration, compensation or any other means for any damage to the
environmentcausedoy sucheffects.

Monitoring A continuing assessmenf conditions at and surroundingthe
action taken with respectto a project. Monitoring determineswhether effects
occur as predicted, operationsremain within acceptablelimits and if mitigation
measuresare aseffectiveasexpected.

Offshore Thegeographicareathat liesseawardof the coastline.In general,the
coastlineis the line of ordinary low water alongwith that portion of the coast
that isin direct contactwith the openseaor the line markingthe seawardlimit
of inlandwater.

OrganicWaste Wastematerialof animalor plantorigin

Power The rate at which energy s transferred. Electricalenergy is usually
measuredn watts. Alsousedfor ameasuremenbof capacity.

Power Degradation The loss of power when electricity is sent over long
distances.

PowerGeneratingEfficiency The percentageof the total energycontent of a

power plant'sfuel whichis convertedinto electricenergy.Theremainingenergy
islostto the environmentasheat.
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PowerPlant Afacility where power,especiallyelectricity,isgenerated.

Recycling r The processof converting materials that are no longer useful as
designedor intendedinto a new product.

Residualeffects Effects that remain after mitigation measureshave been
applied.

SoilErosion physicakemovalof soileither by wind or by runningwater

Siltation accumulationof siltin awater body

Subsidence the suddencollapseof landinto a hollow beneathit

Transformer A devicewhich convertsthe generator'slow roltageelectricity to
higherwoltagelevelsfor transmissiorto the load center,suchasa city or factory.

Transmission(Electric) The movementor transfer of electric energyover an
interconnected group of lines and associatedequipment between points of
supply and points at which it is transformed for delivery to consumersor is
deliveredto other electric systems.Transmissions consideredio end when the
energyistransformedfor distributionto the consumer.

TransmissiornLine A set of conductors,insulators,supporting structures,and
associatedequipmentusedto move large quantities of power at high voltage,
usuallyover long distancesbetween a generatingor receivingpoint and major
substationsor deliverypoints.

Transmission System (Electric)  An interconnected group of electric
transmissionlines and associatedequipmentfor movingor transferringelectric
energyin bulk betweenpoints of supplyand pointsat whichit is transformedfor
deliveryover the distribution systemlinesto consumersor is deliveredto other
electricsystems.

Wetland, alowlandareasuchasa marshor swampthat is saturatedwith
moisture,especiallywhenregardedasthe naturalhabitat of wildlif

Wind rTheterm givento any natural movementof air in the atmosphere.A
renewablesourceof energyusedto turn turbinesto generateelectricity.

Wind Machine Devicespowered by the wind that produce mechanicalor

electricalpower.
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Wind Tower Devicessomeastall as 120 feet, which lift wind turbine blades
highabovethe groundto catchstrongerwind currents.
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ExecutiveSummary
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Arch Associates FiManagement Consultants& Trainers conducted Integrated
Initial EnvironmentalExamination(IEE)includingthe CumulativeEnvironmental
and Sociallmpact Assessmen{CESIA¥tudy for the 3 x 50 MW Wind farms
(ProjectsA, B & C proposedby Tricon Boston ConsultingCorporation Private
Limited(TBCCPL)

Thisreport whichis developedto complywith the requirementsof International
LendergnainlylFCand ADBpredominantlydocumentsthe environmentand
socialimpactassessmentvith respectto the following parametersin two ways

Sinceall three projectsof TBCCPiLe. ProjectA, B & Cwill be constructed
simultaneouslytherefore for Integratedinitial EnvironmentaExamination(IEE)
all thoseaspectyarticularlyrelatedto constructionphasewhichhashigh
probability of creatingamplified positiveand negativeimpactare consideredn
thisreport.

x SiteSelectionfor Wind Farm(Projectproponenthasverynegligiblerole
andinfluencein site selectionasit’s the governmentland andleasedby
the government)

x ProjectDesigrw.r.t. Micrositing,Wind farm Layout,Hubheight, Rotor
diameter,Flickeringeffect, Noiseimpactetc

x ConstructionPhasew.r.t. emissiongo air, water dischargespillage stress
onresourcesnoise,health & safety,transportation,employmentetc

X OperationalPhasew.r.t. health & safety, WTGnoisemainlyaerodynamic
noise,spillage water dischargeshadoweffect,

x Decommissionin@hasew.r.t. emissiongo air, spillage hoiseetc

Theprojectspre constructionphaseis nearits completionstagewith financial
closeexpectedby October2016.

ThellEEstudyprocesdor this wind farm project (TBCCPRrojectA, B& C)makes
useof all Internationaland Nationalguidelineselatedto Wind FarmProjects
DesignConstructiorand Operation.Theinitial projectdevelopmentphaseof
this projectformsthe basisof includingbroaderrangeof lenderregulatory
framework.
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Most commonlnternationallendersregulatoryframeworkare from IFC/World
Bank,OPICEWEAADB Bankof China,|CBGndNationalregulatoryframework
is publishedby the PakistarEnvironmentaProtectionAgency(PakEPA)Sindh
EnvironmentaProtectionAgency(SEPA).

SimilarlyequatorPrincipleq EP)s focusedduringthe environmentalassessment
of this projectasEPisthe tool usedby Internationallenderfor riskassessment.

The land for the proposedwind farms are located in Jhimpir, District Thatta,
Sindhand s spreadin three parcelsof 1,284 Acresof governmentland totaling
3,852Acres.

Currentlytwo wind masthasbeeninstalledsinceApril 2015and micrositingdata
collection and topographic survey including geological testing has been
completed. Based on the micrositing data, available technologies, financial
considerationsand experienceof existingoperationalwind farms with existing
turbines, General Electric (GE) has been selected as turbine manufacturer
selectedalongwith selectionof EPCContractor.

The project is in the processof negotiating EnergyPurchaseAgreementand
ImplementationAgreementand awaitingGenerationLicensdrom NEPRA.

Oncethe GenerationLicensasreceivedthe projectwill applyfor Letter of
Supportandproceedto ProjectFinancingand FinancialClose.

TBCCPislikelyto follow the samearrangementof O&M under EPGor two year
warranty periodfollowed by eightyearsunderdirect O&M arrangementwith
GeneralElectriclocalresource.

TriconBostonConsultingCorpPvtLtd (TBCCPWill have25%o0f equity (Sapphire
Group 18%and BankAL Falah8%)while for the remaining75%financing,debt

arrangementsare explored from International Lendersor a consortium of

International lenders ( IFC75% and ADB 25%) and the selectionof financing
source,modeandmechanisnwill be basedon financialmodels.

Currentlythe total project costfor the three projectsTBCCPERrojectA,B & Cis
estimatedto be around USD331 million (ProjectA & C USD110 million and
ProjectB USD111million). Theprojectis expectedto produceminimumof 453.5
GWh(ProjectA, B & Ceachproducing151 GWh)of electricity and the electrical
power produced by this farm will be purchased by CPPA(G)/NTDCand
distributedon nationalgrid by NTDC.

The environmental impacts were assessedin compliance with relevant
Pakistanand internationalenvironmentallegislationsand guidelinesrelated

ManagementConsultant& Trainers

Email:atif@arch.com.pk 9
del 1 Cell:(92)3332136288



Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment

m 150 MW Wind Power Plant, Jhimpir, Sindh

Tricon Boston Consulting Corp Pvt Ltd

to wind farm projectsdevelopmentand operations.

Sincethe projectislocatedin anareawhichwashistoricallyreported during
1970’sand earlierasthe major andsignificantmigratorybird’sroute during
winter, therefore the environmentalimpactrelatedto birdsflight pattern, birds
speciesandcount, flight heightanddirection, birdsactivities(roasting,perching,
feedingetc) and probability of mortality of birdsdueto collisionwith wind
turbinestowersandbladesis alsoevaluatedalongwith anyhumanresettlement
andlossof habitat. Theresultsof the BirdsMonitoring activity indicatesthat due
to lossof habitatand pollution in Keenjhailake,the areahaslostits attraction
for the migratorybirdsanda shift in the migratorybirdsfly zonehastakenplace.

Basedon the site evaluation and wind data measurementdone by National
Renewable Energy Laboratories (USA) under the USAID assistance program in
2007, the project locationswithin this Jhimpirarea falls amongthe best wind
corridorsw.r.t. wind power generation.

Dataon the pre existingenvironmentalbaselineswvere collectedwith a site visit
andthroughliterature survey.

Thewind farm will be developedin anareawhichis not underintensive
agricultureuse.Thereis no sensitivehabitatswith a highecologicavaluewere
found duringthe field surveyon the proposedlandsand no impactscausedoy
the humansettlementis expected.Thesameassessmenis maderegardingthe
possibleimpactson soil.

Environmentallmpactsand Mitigation
Anenvironmentalimpactis assessedtby first identifyingthe potentialimpact,
followed by evaluatingand quantifying(wherepossiblehe impactbefore
interpretingits significanceEnvironmentakcreenings a processhroughwhich
the rangeof potential effectsis evaluatedto identify thosethat merit detailed
assessment.
Forthe proposedwind farms,the impactsthat were screenedout asnot
requiringa detailedassessmendt IIEEand CESlArcheologicatisturbance(no
archeologicasitesin the vicinity of the wind farm); hydrologicalinterference(no
naturalwater coursesn the vicinity of the wind farm public safety(no dwellings
or regularhumanactivity in the vicinity of the wind farm); and, cultural conflict
(veryshortterm duration, that is, duringthe constructionphase).

A more detailedandthoroughassessmentvas,however,carriedout for the
impactsdescribedbelow.

del | 10
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Lossof Habitat

Theproposedprojectswill acquirethree parcelsof 1,284Acresof landtotaling
3,852Acresfor the 87 turbine towers (29 WTGdor eachproject) andright of
way for the accesgsoad. Norare or threatenedvegetationspecieggrow along
the proposedsitesor accessoad. Most of the plantsfound here havea wide
ecologicahptitude and populationslargeenoughto ensuretheir genetic
diversity. Theremovalof a smallportion of vegetationwill not harmthe overall
diversityof plant communitiesin the area.
Burrowingtaxa,suchasrodentsandreptiles,will facesomelossof habitat
becauseof site preparationandaccesgoad construction.

Thedisturbanceto wildlife will be minimizedthroughmanagementontrols,such
asreducingthe sizeof the fencedareato the extent possible training project
staffto avoidkillingor chasingwild animals;and minimizingnoisegeneratedby
projectactivities.

Disturbanceto Birds

Thoughnot a significantimpact,wind turbinesaffect birds’ stagingor roosting
becauseof the noisethey create,or becauseheir locationforcesbirdsto
changetheir flight paths.Studiesndicatethat wind turbinesaffect stagingor
roostingbirdsup to a distanceof 500m. Raptorsare the only birdsto roostin
the desertportion of the proposedsite. Recentstudieshaveestablishedhe
decreasean birdscount,changein flight pattern in Jhimpirdue to environmental
degradationof Keenjharand other lakesbesideghe low availabilityof food

AvianCollisions

Basedon the BirdsMonitoring Studyconductedfor TriconBostonprojects,the
expectedriskwith respectto collisionis verylow underthe current habitat
conditionincludingstressesat KeenjhaiLake Usingthe BandModel as
recommendedoy ScottishNaturalHeritagefor calculationof BirdsCollision
Analysisthe averagecollisionprobabilityis lessthan 6.8 %.

WasteDisposal

Themaintypesof wastethat will be generatedduringthe constructionphaseof
the projectare wasteoil, campwaste,medicalwaste,steelandwoodenwaste,
packingwaste,and excessonstructionmaterial. Everyeffort will be madeto
minimizethe wastegeneratedwhile constructionisin progressanda special
waste minimizationprogramwill be initiated. In addition, project management
= Will beresponsiblefor all wastegeneratedby the projectuntil its final
disposal A wastecollectionsite will be developednearthe TemporarySite

del | 1
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Facilityandfrom there wastewill be collectedat regularintervalsby contractors
for disposalat governmentapprovediandfill siteslocatedin Hyderabad.e.
Qasimabad@anjuTakarand CattleColony Furthermore,aninventoryof all
wastegeneratedduringthe projectwill be maintained.

Aircraft Safety

Althoughwind turbinescanposea safetyhazardfor low flyingaircraft, the Civil
AviationAuthority (CAAhasa detailedcodethat specifieghe maximumheight
of 170metersof structuresthat are allowedin the vicinity (within 15 km) of
commerciakirports. Theproposedwind turbineswill meet CAAsafetystandards
andwill not interfere with aircraft.

AlsoupcomingBolariAirforcebaseis approximately50 Kmfrom the TBCCPL
projectsites

Interferencewith TelecommunicatiorSystems

Themovingbladesof a wind turbine candistort electromagneticsignalsin the
Jhimpirarea,four different sourcesof electromagneticsignalamaybe affected:
the microwavecommunicationink betweenJhimpirand other towns of Sind,
the televisionrebroadcastower in Nooriabad the VHFomni directionalradio
(VORYxommunicationink, andthe military radar. Thewind turbinesare not
expectedto interfere with anyof thesesourcesf electromagneticsignals
becausehey are situatedtoo far awayfrom thesefacilitiesaroundmore than 25
kms.

LandUse

Sincelndependencef Pakistarnin 1947 ,the projectareaandits surroundingss
the Governmentwnedland. Sincethe governmentwasnot usingthis landfor
anyactivity, therefore manynomadictribes constructedtheir hamletswhenthey
moveawayfrom other areasduringthe time of floods. TheRevenueDepartment
of Governmentof Sindhdoesnot haveanyrecordof anyvillageor community
andgovernmentstartedleaseof land for wind farm projectsin 2006.

Duringthe initial daysof wind farm project development(20082009),local
communitiesresidingin this areafelt that the developmentactivitiesmayforce
themto relocateto anotherplace.

Neverthelessthe project’'sfootprint is only a smallfraction of the total areaof
the leasedfor windfarmandit involvesno relocationor resettlement.

del | 12
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Theestablishment®f TriconBostonthree projectstotaling 150 MW in line with
the power generationpolicyof Governmentof Pakistarfor private sectorand
the existinglandaccesgor grazingand cultivationwill not be hamperedby the
wind projects

It is, therefore, feasiblefor the wind farm andthe project proponentintendsto
supportthe nearbycommunity/ populationlivingin hamletsto cultivate
herbs/shrubsof medicinalvalueandthis cultivatedland will becomethe source
of incomefor the localcommunity.

EmploymentOpportunities
Thereis a highexpectationamongthe populationof Jhimpirthat the projectwill
generatesignificaniocalemploymentopportunities.Skilledor unskilledlabor
broughtin from outside Jhimpiris, therefore, likely to causeresentmentin the
localcommunity,reducingopportunitiesfor humancapitaldevelopmentand
creatingtensionbetweennon focallaborandresidentcommunities.

If suitablyskilledlaboris not availablein Jhimpiritself, then residentsof the
Thattadistrict will be givenpreference followed by residentsof the rest of Sind,
andthen the restof the country. Whereverfeasible locallaborerswill be trained
to enhancetheir skills.No personunderthe ageof 18 will be employedon the
project.

Dueto parallelconstructionof project A, B& C,workforcerequirementswill be
highand more employmentopportunitieswill be createdcomparedto isolated
constructionof eachproject.

Thepeakperiodemploymentwill be around600 personsfor all the three
projectsandduringnormalconstruction,installationand commissioning
activitiesaround200 personswill be employed.Theprojectis expectedto offer
employmentto around120personsduringoperationalphase.

TourismPotential

At present,apartfrom afew occasionallocalvisitors,recreationalvisitsto the
proposedwind farm site arerare. Theinstallationof the wind farm islikelyto
increasevisitorsto the area.

EnvironmentalBenefits
Giventhat wind poweris a ‘clean’sourceof energy,its keyenvironmental
benefitisin terms of the emissionoffsetsit provides.All three wind farmswill
offsetbetween118227261795tCO2equivalentsper year(Eachprojectwill
offset 39,409to 87,265tCO2equivalentper year)dependingon the efficiencyof
= the powerplantthat it will replace(Source
http://cdm.unfccc.int/Projet¢s/DB/BVQI1356084326.32/vigw

del | 13
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Overatwenty yeartime horizon,i.e. the assumedife of this project, the wind
farm hasthe potential to offset2.7to 5.2 million tons of CQ equivalents.

It will alsooffset between435to 969tons of sulfur dioxide.Thelocalbenefitsof
this are obviousin the sensethat the ingestionof SQ and particulatesis harmful
for humanhealth. Sulfurdioxidealsocontributesto acidrain. Therefore,if a
thermal power station option wasexercisedasopposedto the wind farm, the
additionalcostof mitigatingthe SQ and particulateemissionsvould haveto be
borne.

Theeliminationof the needfor fuel for generatingelectricity,suchashighspeed
diesel(HSD)by switchingto wind powerwill resultin the eliminationof the
hazardsassociatedvith the transportandstorageof flammableHSDand
hydrocarboncontaminationrisksfrom spills.

Anotherimportant benefitisin termsof the eliminationof coolingwater
requirementsfor the baselinecaseof dieselbasedgeneration.It is estimated
that nearly318,000m® of water (equivalentto 8.4 million gallons)per yearfor
one project( 25.2million gallonfor three projects)will be conservedn this
accountin this water deficientregionif the wind farm is developedinstead.

Conclusionsind Recommendations
Resultingrom the IIEEand CESlAnvestigationof the baselineconditions,
currentstatusof VEC'saandthe site evaluationandthe mitigationmeasures
plannedin EMPby TBCCPMye are of the opinionthat the three projectswill not
createanyadversempactduringthe simultaneousconstructionof all three
projectsaswell asduringtheir operationallife cycleasexceptfor the visualand
landscapechange no other changeis permanentand damaginghe local
environmentalconditions.

Thereforewe recommendthat all three wind farm shouldbe developed,
constructedand operatedsimultaneouslywithout any significantand permanent
environmentimpactsif the recommendation®of the environmentalmanagement
planarefollowed.

14
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Introduction and Purposeof Study

Introduction

ReportBackground

SapphireGroup,one of the leadingindustrialconglomeratein Pakistaracquired
TriconBostonConsultingCorporationPvtLtd (TBCCPlLhree projectsi.e. Project
A,B& Ceachof 50MW in 2015.

ThelEEeport for individualprojectsi.e. ProjectA, B& Cwasdonebythe
previousprojectownerin 2014and No ObjectionCertificate(NOC)wasreceived
from SEPALetterof Intent (LOI)Yrom AEDBvasissuedin 2013.Arepresentative
IEEfor ProjectAis attachedasAnnex21D.

ThisIntegratedinitial EnvironmentaExaminatiorincludingCumulative
Environmentahnd SocialmpactAssessmerstudy of three projectsis aresult of
IFCand ADBrequirementscommunicatedbefore and duringthe due diligence
meetingsby IFCand ADBteamin June2016.

Therationaleof conductingllEEand CESIAs dueto following facts

x TBCCPWill be constructingProjectA, B& C,totaling 150MW in parallel.

x  TheJhimpirwind corridor areais undergoingrapid transformationwith
four projects(200MW approx.)alreadyin operation,sixprojects(260
MW approx.)achievingcommercialoperationby end of 2016, five
projects(300MW approx.)commencingconstructionby 4™ quarter of
2016andsixteenprojects(approx.950 MW) whichare underdesign
phasehavebeenleasedlandleaseby Governmentof Sindhand
commenceconstructionin 2018.

SincellEEand CESlAeport is developedio complywith the requirementsof
lendersmainlylFCand ADB therefore no submissiorto SEPAs requirednor any
regulatoryapprovaltied with this report.

del | 15
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Wind EnergydevelopmentBackground
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Pakistanis facingsevereenergyshortagessince2006. Themainreasonsnclude
inadequatecapacityaddition, limited explorationof oil and gas,ineffective
exploitationof hydroandcoal,renewablepotential andinefficientuseof energy
resourcesThesituationleadsto a demandsupplygapresultingin load shedding
of electricityand gas.Pakistarcontinuesto sufferfrom the power crisisasnearly
one third of demandfor electricity,during20134.4 couldnot be met dueto the

supplyconstraints.

Onaveragethe supplydeficit of around5,000Megawatt(MW) was
experiencedwhile it touchedthe peakof over7,000MW in July2014

Theenergydemandin Pakistarhaslargelyincreasedduringthe lastdecades,
with anincrementin the numberof consumerdy 83%between1992and 2006.

Theexpectedelectricitysupplydemandgapisillustratedbelow

Electricity SupplyVsDemand
2010 2011 2012 2013 2014 2015 2016 2017

Demand(SummerPeak) 19352 2084 22460 2418 25919 2808 30223 3554
Deficit 849 60 1293 758 2381 B621 #U593 B023

Note : ElectricityDemandincreasing @ % per Annum
Source: PrivatePower& Infrastructure Board - Govt of Pakista

ExpectedAvailableGeneration 18503 2084 21167 2338 2353 2448 25630 27481

Basedon the aboveelectricalpower supplydemanddeficit andthe expected
power generation,belowtable illustratesthe primaryenergydemandto cater

the expectedavailablegeneration.
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Thereisrisingneedfor alternateandrenewablesourcesof energy,especiallyin
Pakistanwhoseprogressand economicgrowth is stronglybe indexedto its
developmentWith the finalizationof ChinaPakistarEconomicCorridor(CPEC),
renewableenergyprojectsin Sindhhavebeenmarkedasthe high priority
projects.

Basedon this Pakistarrevisitedits energymix modelandthe future energymix
andelectricitygenerationby renewablesourceis depictedbelow

PRIMAR¥ENERGWMIX
PLAN2030

ELECTRICITY
GENERATIOBYSOURCE
PLAN2030

At the sametime, accordingo the World BankReportof 2013(Ref:Reducing
Povertyby ClosingSouthAsia'sinfrastructureGap)only 67 %of the populationin
Pakistarhasaccesgo electricpower. Theremaining33 %of the population
without electricitylivesin rural and mountainousareas.Dueto the remoteness
of roughterrain, the extensionof the nationalgrid to theseareasis
uneconomicalDevelopmenbf renewableenergysourcesvould provide
electricityto the remote areasandlessdevelopedregionsof the country.
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Smallscaleapplicationscould providepower in remote andbackwardareas,
facilitatingdevelopmentof theseareas providingjob opportunitiesto rural poor
andenhancingchildren’swelfare,healthand education.In this sense 14 micro
wind turbineswere installedin 2002for demonstrationpurposesn the regions
of Sindhand Baluchistanthey provedthat smallscalewind farmsare viable,in
both economicandtechnologicsensesfor the electrificationof remote
communitieslivingfar from the nationalgrid. At the sametime, large
applicationsconnectedto the nationalgrid, couldhelp alleviatepower
shortagesn the country(Mirzaet al.,2007).Therefore renewableenergiesare
a suitableoption for reducingthe nationalenergydeficit andat the sametime
encouragehe developmentof remote areaswithout accesgo electricity.

PakistanWind ResourceMapping by USAID

In Pakistarmajorwind resourceareasare
— SoutheasterrPakistarespecially
» Hyderabado Gharoregionin southernindusValley
» Coastahreassouthof Karachi
* HillsandridgesbetweenKarachandHyderabad
—NorthernIndusValleyespecially
* Hillsandridgesin northern Punjab
» Ridgesandwind corridorsnearMardanandIslamabad
— SouthwesterrPakistarespecially
» NearNokkundiandhillsandridgesin the Chagaarea
» Makranareahillsandridges
— CentralPakistarespecially
» Wind corridorsandridgesnearQuetta
* HillsnearGendari
— Elevatednountainsummitsandridge crestsespeciallyin northern Pakistan

Windyland areaandtheoreticalwind potential estimatesindicates
— Clasgl+(goodto excellentfor utility scaleapplications)
» 26,400sq.km, about 3%o0f Pakistan’sotal landarea(800,000sq. km)
» 132,000MW of potential installedwind capacity(assume$ MW/sq.
km)
— Goodpotential for manywind/dieseland off grid applications
» Almost9%of Pakistan’dandareahasClass3 or better wind resource
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TheGharo—KetiBundarand Jhimpirdamshorowind Corridor
Accordingo studiesof the PakistarMeteorologicaDepartment(PMD)and
National Renewable Energy Laboratories (NREL-USA) under the USAID
assistance program in 2007, the Gharodhimpircorridor (Sindhregion,
Pakistan)with alengthof 180km andwidth of 60kmhavingaveragemonthly
wind speedof 7 B m/s isidentified amongthe bestwind corridorsin world
havingthe potential to generate60,000MW of electricityby meansof wind
power (AlternativeEnergyDevelopmenBoard).Detailedstudieshavebeen
carriedout by the governmentof Pakistann orderto assesshe wind power
potential of Gharo,it beingconsideredsuitablefor the developmentof
commerciawind energyplans.Asaresult,in Jhimpirareacurrentlyfour wind
farms200MW are operationalwhile five wind farmstotaling 250 MW are under
constructionphaseasa first phaseplanto produce700MW of wind powerin
two areasof the region(GharoCoastabndInland JhimpirwWind Farmsites)by
meansof 14 wind farmsof 50 MW, whoselocationis shownin the cartography
of this report, and someinvestorshavealreadybeenallotted land for developing
their wind farms.
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PROPOSEPROJECTSNDERESIGNWHASHEN JHIMPIR

Governmentof Sindhhasallotted landto 33 projectproponentsof wind and solar
projectsin Januaryand March2016out of whichmore than 20 wind farm projects
arelocatedin Jhimpir.

Alternate EnergyDevelopmentBoard (AEDB)

dell

AlternativeEnergyDevelopmenBoard(AEDByvasestablishedn 12th May 2003
for developmentpromotion andfacilitation of renewableenergytechnologies,
formulation of plans,policiesand developmentof technologicabasefor
manufacturingof renewableenergyequipmentin Pakistan.

AEDBasbeentaskedto ensure5%of total nationalpower generationcapacity
(i.e.9700MW) to be generatedthroughrenewableenergytechnologiesy the year
2030.
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Sincethen, AEDBhasremainedengagedn establishingrationalandinternational
linkagesfoster sustainabladevelopmentand useof alternative/ renewableenergy
throughinitiation of policies,projects,andenhancemenbf technicalskillsin the
alternativeenergyfields.All theseinitiativesare directedtowardscreatinga
market basedenvironmentthat is conduciveto private sectorinvestmentand
participation.

2.1ProjectProponent

TriconBostonConsultingCorpPvt Ltd (TBCCPIyhichis the subsidiaryof Sapphire
Group,isthe project proponentfor establishinga wind farm in Jhimpir. TBCCPWill
develop,own and operatethree projectseachof 50 MW wind farm asindependent
power project (IPP)in Sindh. All three projects (totaling 150 MW) will be
constructedin parallel

2.2ProjectOverview

TBCCPhasreceivedthe LOIfrom AEDBand land allocationfrom Governmentof
Sindh. Currently TBCCPprojects are at the final stagesof financial closure and
initial design phase and wind data collection and geologicalsurvey has been
completed.

Basedon the micrositingdata, soil testing, geologicalkurvey,grid interconnectivity
study, amongdifferent turbine manufacturersand turbine make & model, GE1.7r
103 havebeenselectedalongwith selectionof HydroChinaas EPCGand GEas O&M
contractor.

The projectswill have 15 months of constructionphaseand expectedto comein
operationin 2018

TBCCP1ill developthree 50 MW projects as integrated wind farm havingthree
substations(one at eachproject) while CPPA/NTD®@Ill be the purchaserof power
and NTDCwill evacuatethe power from project door step. The provision of
infrastructure w.r.t power transmissionon the main Grid and to conduct the
detailedinitial environmentalexamination(IEE)for the 7 km transmissionline will
be the responsibilityof NTDC.

The environmentalfactorsin this report related to WTGsmainly flickering effect,
noiseetc were consideredoasedon the GE1.7 403 specificationgelated to noise,
rotor diameter, hub height and the calculationof results from tools provided by
Danishwind Energy.

2.2.1Lifespanof the Wind Farm

= It is envisagedthat the three wind farm will be in operation for up to 20
years. At the end of this period the wind farms will either be
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decommissionear new wind turbineswill be installed.Oncethe wind farm has
reached the end of its lifespan, the decommissioningprocesswill include
removal of the turbines and the return of the site to its condition prior to the
constructionof the wind farm.

2.3. Purposeof Studyand Introduction of IEEand CESIA
2.3.1Purposeof Study

IFCand ADBrequiresTBCCPlo performthe Integratedinitial Environmental
ExaminationllEEjand CumulativeEnvironmentabnd SocialmpactAssessment
(CESIAgsTBCCPWill be constructingthree 50 MW wind farmsasa single
integratedwind farm in an environmentwhere Jhimpirareain generaland
specificallyareain neighborhoodof TBCCPRrojectA, B & Cwill be undergoinga
rapid changedue to upcomingprojects( 16 new projectsare expectedto be
operationalin nextthree years)in order to meet Governmentarget of
generating3500MW in nextfive years.

Thepurposeof this studyis to identify thoseenvironmentaland socialaspects
whichwill havesignificanimpactsdue to simultaneousconstructionof three
wind farm projectsandto identify the VEC'ssa resultof cumulativeimpactof
TBCCP150MW wind farm and currentoperational,underconstructionand
future wind farm projectsin next3 b years

Theoutcomeof IIEEand CESIAhouldbe reflectedin the EMPdevelopedfor
constructionand operationalphase.

2.3.2.0bjectivesof IEEand CESIA

x Toevaluatethe TBCCPIPPdevelopmentoperationalanddecommissioning
activitiesin line with SindhEnvironmentaProtectionAgencystandardsand
applicableinternationalenvironmentalguidelinesduringthe phaseof
designphase pre constructionactivitiese.g.land development|ayout
planning,infrastructureand amenitiesdevelopment,constructionactivities
e.g.wind turbine foundationsconstruction,equipmenttransportation,
Turbinesinstallation,substation construction,operationand
decommissionin@f wind farm.

x Tohighlightexistingenvironmentalconditionsof the projectareaalongr
with the identificationof environmentallysensitiveareaand stakeholders

x Toaddressandassesshe variousactivities(suchasplanning,
infrastructure,construction,installationand operationof turbinesetc).

x Toidentify environmentalaspectsassociatedvith all phasesof
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wind farm life cycle their potentialimpactson environment,evaluatethese
impacts,determinetheir significanceand determinemitigation measurego
reduce/controlthe impacts.

x Toidentify the VEC'sisaresultof CESIAndintegratethe mitigation
measuresn the EMPIf the environmentalaspectis dependenton TBCCPL.

X Topropose
0 appropriatemitigation measureghat canincorporatedin
constructionphaseinto the wind farm layout (TSHayout, wind
turbineslocation,accessoad layout,substationlayoutetc)
0 operationalcontrolsfor environmentalaspectincluding
occupationahealth & safety
0 activitiesthat minimizehazardouseffects.

x  Toidentify the consequencesglientified on the basisof environmental
assessmenn IIEEand CESIA.

X Tomonitor aspectsan line with NEQS- Pakistan ADBand IFCstandards.

2.3.2Scopeof IIEEand CESIA
TheTBCCP150MW IPPIIEEand CESIAtudycoversthe following: r

x ForllIEEdescriptionof physical environmental and socioeconomic
conditionin andaroundthe site of projectlocationwithin 5 km. of radius.

X Impactidentificationandsignificanceat all stagesof planning,
implementation,and operation.

X Identificationand assessmenof the workability of operationalcontrolsto
mitigate or minimizenegativeprojectimpactson environment

x ForCESlAexistingoperationalandunder constructionwind farmsbesides
the upcomingwind farmslocatedupto 32 km are considered

2.4 Approachand Methodology

[IEEstudy for TBCCPL50 MW (3 x 50 MW) IPPconfinesto four main phases
comprising of scoping, baseline study, impact assessmentand necessary
documentationsasper following details.

CESIAtudyis doneon the basisof IFCGoodPracticeHandbookfior Cumulative
ImpactAssessment.

2.4.1 Scoping

Projectdatacompilationfor genericdescriptionof the proposedactivities,
within the projectarearelevantto environmentalassessment.
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Dataon weather,soil, water resourceswildlife and vegetationwithin andaround5
km. radiusof the projectwasreviewedandcompiled.
Surveywasconductedby Mr. NooruddinJehangiDurraneeand Mr. KamalPalari.
Both havethe workingexperiencewith WWFon manyprojectsandstudies
X Methodsusedfor the baselinesurveyw.r.t. flora, faunaincludingbirdsare as
follows
o VantagePointmethodfor BirdsMonitoring asper ScottishNatural
HeritageGuidelinedor Wind farm projects
o Plant listandphoto pointsfor flora includingvegetation
o Spotlightsurveydor fauna
3 Informationon applicabldegislation regulations guidelinesand standardsvas
reviewedandcompiled.
4 ldentificationof aspectandtheir potentialimpactswere reviewedin considering
the dataof the abovesteps.

2.4.2BaselineData Collection

Sufficientbaselineinformationon the projectareawasavailablefrom existing
literature and studiesat site andlocationscloseto the projectareawere
conducted Afield visitwasconductedin September ®ctober2015to collect
primarydataon the proposedsite.

2.4.3 ImpactAssessment

Theenvironmental socioeconomicand projectinformation collectedwasused
to assesshe potential impactsof the proposedactivities.Theissuesstudied
includedpotential projectimpactson:

X Geomorphology;

x Groundwaterand surfacewater quality, with particularreferenceto the
coast.

Ambientair qualityandambientnoiselevels;

Theecologyof the area,includingflora andfauna

Localcommunities;

BaselindNoiseAssessment

Flickeringeffect

BirdsCollisionRiskAnalysis

X X X X X X

2.4.4 VegetationSurvey

The vegetation survey was carried out to find out the plant speciesin the
proposedpremisesandwithin 5 km radiusof projectsite. A largequantity of wild
bushes herbs,shrubs,different typesof grass,different types of trees, parasitic
plantswere found. Plentyof floral speciesof severaltypesare alsoexists.

2.4.5 Wildlife Study
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Wildlife surveywas carried out to find faunal speciesin the proposedpremises
andwithin 10 km. radiusof mill site. Mammals,dogs,flies, reptiles, birds existin
the surroundingareaof the project.

2.4.6 PhysicaEnvironment: PhysicaEnvironmentaktudywascarriedout for potable
water, surfacewater, ground water and soil of the area. Testresultsof potable
water, surfacewater, groundwater and soilare placedat Annexure.

2.4.7 Socioeconomi&Study:

Social assessmentwas conducted for livelihood, culture, leadership, gender
issues spiritual and temporal leadership,demographidanformation, existinguse
of land resources,community structure, employment, distribution of income,
goodsand services,public health, local religiousand cultural values,and local
customs aspirationsandattitudes.

2.4.8ArcheologicalStudy

Team also visited an archeologicalsite outside the project area. The study
includedfield survey. Duringthe survey,no sitesof archeologicabr historical
significancevere identified and documented.

2.4.9ImpactAssessment

Potentialimpactswere studiedwith respectto:

X Geomorphology
Groundwaterand surfacewater quality ;
Ambientair quality;
Ecologyof the area,includingflora andfauna;
Localcommunities;
Identificationof potential impacts;
Likelihoodand significanceof potential impacts;
Mitigation measurego reduceimpactsto aslow aspossible;
Predictionof impacts,includingall long term andshort term, directand
indirectandadversempacts;
X Evaluatiorof the importanceor significanceof impacts;
Implementationof mitigation measuregi.e.environmental
management)
Determinationof residualimpacts:
Identificationof controlsand monitoring of residualimpacts.

X X X X X X X

X

X X

2.4.11Documentation

Documentation includes environmental impacts assessmentreports in line
guidelinesof the PakistanEnvironmentalProtection Agency alongwith the
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followings:
X Findingsof the assessment;
X Impactsdetailand
X Mitigation measures.

2.5.Method for Evaluatingimpacts.

Thedescriptionof baselineconditions(seeSectiond) representsthe basisfor
evaluatingthe impactsof the project. Thedescriptionand evaluationof the
environmentalimpactsare presentedin Section7 1.“Impactsassessment
duringsite selection projectdesign,construction,operationand
decommissioninghase”.Notesand proposalsor measurego be takento
mitigate and compensatdor any determinedenvironmentalimpactsare
containedin the environmentalmanagemenplan (EMP)aswell asa monitoring
plan,includingall parametersthat needto be measuredandthe frequencyof
monitoring (Sectionl?2)

In the interestof transparentpresentationand evaluation tabulatedevaluation
procedureshasbeenapplied.Onthe basisof a point system the severityof a
particularenvironmentalimpacttogetherwith its generaltrendsi.e. negativeor
positiveis described Theevaluationscaleappliedis asfollows

Extentof Impact

%0 %0 %0 = ngh

%0 %0 =Medium

%00 =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyfavorable

Forthis judgment,internationaland national standardlike those of the World
Bank,WHO etc are used(Section3). Accordingo thesestandardsjmpactsare
evaluatedasfollows

Extentof Impact Reason
High Internationaland nationalstandardsare exceeded.
Medium Betweeninternationaland nationalstandards
Low Internationalandnationalstandardsare met
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2.6 Organizationof this report

X Sectionl of thisreport briefly discusseshe ExecutiveSummary.

X Section2 of thisreport discusseshe introductionaboutthe projectand
purposeof the IEEstudy.

Section3 of thisreport discussefkegulatoryframeworkin the form of
policyandguidelinedfor this projectandresulting legislationfor
sustainabledevelopmentand environmentalprotection,andthen
presentsthe legislativerequirementsthat needto be followed while
conductingan IEE.

X Sectiod of this report describesthe environmentof projectarea’s
Including the existingphysical piological,and socioeconomicondition,
includinggeomorphologyand soils,water resourcesandair quality, flora
andfauna,anddemography.

X Section5 of this report describeghe projectdescriptionof the proposed
windfarmproject.

X Section6 of this report describeghe Conceptand Approachof IIEE.

X Section? of this report describeghe environmentalimpactsrelatedto
site selection
X Section 8 of thisreport describeghe environmentalimpactsrelatedto

Projectdesignandlayout

X Section 9 of this report describeghe environmentalimpactsrelatedto
Constructionphaseof the windfarm

X Section 10 of this report describeghe environmentalimpactsrelatedto
Operationphaseof the windfarm

X Section 11 of this report describeghe environmentalimpactsrelatedto
Decommissioninghaseof the windfarm

X Section 12 of this report describeghe ProjectNeighborhood

X Section 13 of this report describegshe CumulativeEnvironmentabnd
SocialmpactAssessment

X Section 14 of this report describeghe EnvironmentaManagementPlan

X Sectionl5 of thisreport describeshe EMPBudget

X Sectionl6 of thisreport describegshe CSRBudget

X Sectionl7 of thisreport presentsthe PublicConsultationProcessandthe
feedbackfrom the public.

X Sectionl18 of this report presentsthe Analysiof ProjectAlternatives

X Section19 of thisreports presentsthe GrievanceManagement
mechanism

X Section20 of thisreport presentsthe References

X Section2lisannexuredrom 21Ato 21Erelatedto WTGNoiseCalculations
and ShadowCalculations Summaryof BirdsMonitoring Study,|[EEeport

of ProjectA and SociaDueDiligenceReport.
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Policy,Legaland Administrative Framework

Policy,Statutory and Institutional Framework

The study of environmental assessmentis tangible meansthat highlight the

project under discussionis environmentallysound and sustainabledependsin

large measure on the capability of regulatory institutions for environmental
management.Sustainabledevelopmentis a conceptthat hasemergedover the

pastthree decadesto describea new framework aimedat economicand social
developmentwhilst maintainingthe long term integrity of the ecologicakystem.
The principles of sustainable development are in the process of being
incorporated into national policies and legislationin Pakistanthrough various
statutory instruments.Asin the project financingfrom the foreign companyis
involved,the assessmenhasbeen carriedout to complywith both localand IFC
guidelines.Thischapterdescribeghe currentlegalframeworkfor assessmenof

the proposed project in the context of the environment and sustainable
development,and the institutions that existin Pakistanthat may influencethe

environmentalmanagementandthe IFCincludingWorld Bank.

TheGovernmenif Pakistarhasactivelypursuedthe causeof environmental
protection. It hasbeena party to severalinternationaldeclarationsagreements
andconventionsand hasalsoratified thesedocuments.
Pakistarhasalsocreatedorganizationaktructuresand enactedrulesfor the
protection of the environment.TheConstitutionof Pakistarcontainsprovisions
for environmentprotection andresourceconservation Severalawsexistfor the
protection of the environment,whichare discussedelow.

PakistanPenalCodel861(adoptedfrom Britishlegacy)whichisageneral
criminallaw, and appliesall overthe country,containsspecificprovisionson the
subject.Thusit prohibits mischiefby killingor maiminganimals,or damaging
worksof irrigationor ariver or aroador abridgeor drain or firing explosive
substancesvith intent to causedamage.TheCodealsoprohibits publicnuisance
by actingnegligentlyto spreadthe infection of diseaseor disobeyingquarantine
rule or causingadulterationof food or drink or drug, or foulingwater or making
the atmospherenoxiousto healthetc.
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Thepromulgationof the EnvironmentalProtection Ordinance,1983wasthe
first codifyinglegislationto the issueof environmentalprotection. Later,the
Governmentpassedhe PakistanEnvironmentalProtection Act (PEPA)1997,
whichisthe basisof IEE/ElAtudiescarriedout for the projectsin Pakistan.

Statutory Requirementsof Pakistan
Overview
The development of statutory and other instruments for environmental
managementhas steadily gained priority in Pakistansincethe late 1970s.The
Pakistan Environmental Protection Ordinance, 1983 was the first piece of
legislation designed specifically for the protection of the environment. The
promulgationof this ordinancewasfollowed, in 1984by the establishmenof the
PakistanEnvironmentalProtection Agency,the primary governmentinstitution
dealingwith environmentalissues Significantvork on developingenvironmental
policy wascarriedout in the late 1980s,which culminatedin the drafting of the
PakistanNational ConservatiorStrategy(NCS)n 1992. Provincialenvironmental
protection agencieswvere alsoestablishedat about the sametime. The National
Environmental Quality Standards (NEQS)were established in 1993. The
enactment of the PakistanEnvironmentalProtection Act, 1997 (PEPA,1997)
conferred broad based enforcement powers to the environmental protection
agencies.The publication of the Pakistan Environmental Protection Agency
Review of Initial Environmental Examination and Environmental Impact
AssessmenRegulations2000(IEEEIARegulations2000)providedthe necessary
details on the preparation, submission,and review of initial environmental
examinationsand environmentalimpactassessments.
The Ministry of Environmentdealswith environmentand wildlife issuesat the
federal level. Within the ministry, the PakistanNCSunit establishedin 1992 is
responsiblgor overseeinghe implementationof the NCS.
Twoorganizationsthe PakistarnEnvironmentaProtectionCouncil(PEPCandthe
PakEPA are primarily responsiblefor administeringthe provisionsof the PEPA
1997. The PEPMverseesthe functioning of the PakEPA.lts membersinclude
representativesof the government,industry, non governmentalorganizations,
and the private sector. The PakEPAIs required to ensurecompliancewith the
NEQSestablishmonitoring and evaluationsystems,and both identify the need
to, as well as initiate legislation whenever necessary.lt is thus the primary
implementingagencyin the hierarchy.The provincialenvironmentalprotection
agenciefEPA’sare the provincialarmsof the federal EPAwhichis authorizedto
delegatepowersto its provincialcounterparts.Oneof the functionsdelegatedby
the PakEPAto the provincialEPA’Ss the review and approvalof environmental
assessmenteports.
Each provincial government has its own environmental protection institution
responsible for environmental pollution control. The Sindh Environmental
ProtectionAgencyis responsiblefor the approvalof the EIAand IEEof new

developmentundertakenin Sindh.

dell
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3.1.2National ConservationStrategy

The NCSis a broad basedpolicy statementaimed at achievingenvironmentally
sustainableeconomicand socialdevelopmentin Pakistan.The three overriding
objectivesof the NCSare:

x Conservatiorof naturalresources
X Sustainablelevelopment
x  Improvedefficiencyin the useand managemenbf resources.

Threeoperatingprinciplesare identified to achievetheseobjectives.Theseare:

X  Greaterpublicparticipationin developmentand environmental
management

X Amergingof environmentand economicglecisionmaking

X Lastingmprovementsin the quality of life.

The NCSwas developedover a nine iear period (19830.992) after an extensive
consultation process with thousands of experts, interested individuals,
communities,nongovernmentabrganizationgNGOs)and governmentagencies.
The FederalCabinetapprovedthe documentsin March 1992, as the principal
policydocumentfor environmentalmanagemenin the country.

TheNCSsetsout the basicguidelinesfor anintegratedeffort aimedat protecting
the environmentand natural resourcesof the country. This broad framework
provides a comprehensivepoint of reference for all agencies,departments,
private sector companies, financial institutions, and donor agencies for

undertakingsystematicefforts to bring about an effective changefor sustainable
development.

TheNCShasthree mainparts.
Part 1, Pakistarandthe Environmentprovidesthe contextof the document.

Part 2, Elementsof National ConservationStrategy,containsthe basic policy
statement. It definesthe objectivesand principlesof the NCSand then discusses
issuesand opportunitiesfor sustainabledevelopmentin varioussectorsand the
policymeasuregequiredto addresgheseissues.

Part 3, Implementation Arrangements, provides the action agenda and
implementation strategy. It is organizedinto 14 program areas for priority
implementation. Within the 14 programareas,68 specificprogramshave been
identified and longterm goalsand expectedoutputs and physicalinvestments
havebeenidentified for each.Theimplementationstrategydiscusseshe role of
the varioustiers of the governmentaswell asthat of the communityand private

m SECLOT.
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The NCSproposespoliciesin 14 primary, secondary,and tertiary sectors. Of
these, the policiesand measuresproposedin nine sectors (agriculture, forest
managementrangelandrehabilitation, livestockmanagementwater resources, 1
wildlife, mineral resources,energy,and human settlement) do not have direct
relevanceto the proposedproject. The policiesproposedin marine and coastal
resourcemanagement fisheries,industrial development,pollution control, and
tourism are relevant to the proposed project. The policies for these sectors
includethe following:

I Marine and coastal resource management:Developmentof alternate
sources of employment for coastal communities to prevent overr
exploitationof coastalresourcessuchasmangrovesgonductingresearch
on environmentaland socialimpactof traditional resourceusepractices

. FisheriesDevelopmentof seafisheriesto the sea’sfull sustainableyield
level; protectionandrestorationof shrimpfishinghabitat

iii. Industrial development: Development and enforcement of effective
pollution controls; promotion of cleanindustrial processesand recycling;
establishment of incentives for environmental beneficial or benign
industries;developmentof a policyfor settingof industriesin areasof low
environmentalsensitivity;building awarenesswithin industry.

\2 Pollutioncontrol: Promotionof domesticwastewatertreatment
technologieghat providefor
recoveryandreuseof water, nutrients,and organicmatter; focusingon
the regulatoryapproachfor industrialdischargesupportingrecoveryand
useof heavymetalsfrom industrialeffluents; promotingbiological
methodsof wastewatertreatment whereverpracticable givingpriority to
areaswherethere isarisk of groundwatercontamination;promotion of
proper maintenanceof motor vehiclesjndustrialboilers,andfurnaces;
encouragemenbdf higherfuel efficiencyin motor vehiclesundertaking
environmentalimpactof plant sitting; promotion of reuseandrecycling;
encouragingnarketingassistancdor effectiveuseof scavengingystems.

V. Recreatiorandtourism: Supportingthe 1991 TourismPolicy’'stop priority
of protecting,conservingandrestoringthe basicnatural capitaland
heritageresources

Theproposedprojectis consistentwith the statedpolicieson marineand
coastalresourcemanagementndon fisheries As97%of the freshwater
consumptionisin the agriculturalsector,the policyfocuseson increasing
irrigation efficiency.
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3.1.3 Statutory Framework

dell

Thekey environmentallaws that haveimplicationsfor the proposedproject are
discussedsunder::

Sindh Environmental Protection Act, 2014 : The SEPA2014 s the basic
legislativetool empoweringthe governmentto frame regulationsfor the
protection of the environment. The act is applicableto a broad range of
iIssuesand extendsto air, water, soil, marine,and noise pollution, aswell
asto the handlingof hazardouswastes.The key featuresof the law that
have a direct bearingon the proposedproject relate to the requirement
for an initial environmentalexamination(IEE)and EIAfor development
projects. Section12(1) requires that: “No proponent of a project shall
commenceconstructionor operation unlesshe hasfiled with the Federal
Agencyan initial environmentalexaminationor, wherethe projectis likely
to cause an adverse environmental effect, an environmental impact
assessment,and has obtained from the Federal Agency approval in
respectthereof.” The PakEPAhas delegatedthe power of review and
approval of environmentalassessments$o the provincial environmental
protection agencies Asthe proposedproject will be located in Sindh,it
fallsunderthe jurisdictionof the SEPA.

Sindh Environmental Protection Agency Review of IEE and EIA
Regulations2014

The SEPA2014 providesfor two types of environmentalassessments:
IEE’sand EIA’s.EIA’sare carried out for projectsthat have a potentially
‘significant’ environmentalimpact, and IEE’sare conductedfor relatively
smaller projects with a relatively less significant impact. The IEEEIA
Regulations2014,preparedby the SindhEPAunderthe powersconferred
uponit by the SEPA2014categorizegrojectsfor IEEand EIA.Schedules
and I, attached to the IEEEIARegulations, 2014, list the projects that
require [EEandEIA respectively.

Theproposedprojectfallsinto the categorythat requiresan IEE. ThelEEr
EIA Regulations, 2014 also provide the necessary details on the
preparation,submissionand review of IEEsand EIAs.The following is a
brief step wisedescriptionof the approvalprocess:

X A project is categorizedas requiring an IEEor EIAusingthe two
schedulesttachedto the Regulations.
X An ElAor IEEis conductedas per the requirementfollowing the
PakEPAandguidelines.
x The ElAor IEEis submitted to the concernedEPA—
provincial EPAIf the projectis locatedin the provinces
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or the SindhEPAI it islocatedin Islamabad.

X A fee, dependingon the cost of the project and the type of the
reportis submittedalongwith the document.

x Thesubmittalis alsoaccompaniedy an applicationin the format
prescribedn ScheduldV of the Regulations

X TheEPAconductsa preliminaryscrutinyand replieswithin 10 days
of the submittal of a report, a) confirming completeness,or b)
askingfor additional information, if needed, or c) returning the
report requiringadditionalstudies,if necessary.

x TheEPAis requiredto makeeveryeffort to completethe IEEand
ElAreviewprocesswithin 45 and 90 days,respectivelyof the issue
of confirmationof completeness.

x When the EPA’s accord their approval subject to certain
conditions: Before commencingconstruction of the project, the
proponent is required to submit an undertaking acceptingthe
conditions.

x Before commencingoperation of the project, the proponent is
required to obtain from the EPAa written confirmation of
compliancewith the approvalconditionsand requirementsof the
EIA.

X AnEnvironmentaManagementPlan(EMP)isto be submittedwith
arequestfor obtainingconfirmationof compliance.

x TheEPA’'sare requiredto issueconfirmationof compliancewithin
15 daysof the receiptof requestand completedocumentation.

x ThelEEapprovalis valid for three yearsfrom the date of accord.
ThislEEhasbeen preparedfollowing the guidelinesof the Sindhr
EPAIt will be submittedto the SEPAy the DEL.

A quarterly monitoring report is to be submitted to the SEPAluring the construction
period followed by submission of EMP Compliance report after completion of
constructionphaseand NOCwill be seekedfor Operationphase.Quarterly monitoring
reportswill be submittedduringoperationalphaseaswell.
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3.1.4 National EnvironmentalQuality Standards

The NEQSwere first promulgatedin 1993 and have beenamendedin 1995 and 2000.
TheNEQSpecifythe following standards:

I Maximum allowable concentration of pollutants (32 parameters)in
municipal and liquid industrial effluents dischargedto inland waters,
sewagedreatment facilities,andthe sea(three separatesetsof numbers).

ii. Maximum allowable concentration of pollutants (16 parameters) in
gaseouemissiongrom industrialsources.

il Forpower plant operatingon oil or coal:a. Maximumallowableemission
of sulfur dioxide from the power plant b. Maximum allowableincrement
in concentrationof sulfur dioxide in ambient air due to operation of the
plant c. Maximum allowable concentrationof nitrogen oxidesin ambient
air when the plant is operating d. Maximum allowable emission of
nitrogenoxidefor steamgeneratorsasa function of heatinput.

Iv. Maximum allowable concentration of pollutants (2 parameters) in
gaseouemissiondrom vehicleexhaustand noiseemissionfrom vehicles.
Thecompletesetof NEQSs placedat the end of this report at Annexurer

3.1.5 TheSindhWildlife ProtectionOrdinancel972

TheSindhWildlife ProtectionOrdinance 1972empowersthe governmentto
declarecertainareasreservedfor the protection of wildlife and control activities
within theseareas.lt alsoprovidesprotectionto endangeredspecief wildlife.
Asno activitiesare plannedin declaredprotectedareas,no provisionof this law
iIsapplicableto the proposedproject.

3.1.6 TheSindhFisherieOrdinance, 1980

The Sindh FisheriesOrdinance, 1980 regulates fishing in the public waters,
includingthe coastalareas,of Sindh.It empowersthe governmentof Sindhto
issue licenses for fishing in public waters, put restriction on the type of
equipment that can be used for fishing, restrict fishing in certain areasor of
certainspeciesof fish, regulatethe onshoretrade of fish catch,and regulatethe
fish processingindustry. Article 8 of the Ordinanceprohibits the dischargeof
wastewaterto publicwaterswithout the consentof the DirectorFisheries.

3.1.7 TheForestAct, 1927

= 1he ForestAct, 1927 empowersthe governmentto declare certain areas
reservedforest. Asno reservedforest existsin the vicinity of the proposed
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project, the provisionsof this law are not applicableto the proposedproject.

HazardousSubstanceRules,2003(Dratft)

Section14 of the PEPA1997 requiresthat “no person shall generate, collect,
consign, transport, treat, dispose of, store, handle or import any hazardous
substanceexcept(a) under a licenseissuedby the FederalAgencyand in such
manner as may be prescribed;or (b) in accordancewith the provisionsof any
other law for the time beingin force, or of anyinternationaltreaty, convention,
protocol, code, standard,agreementor other instrumentto which Pakistanis a
party.” PakEPAhas drafted the HazardousSubstanceRulesto implement the
licensingrequirement. The rules are still in their draft form and are pending
notification.

The Antiquities Act, 1975 & the Sindh Cultural Heritage
(Preservation)Act, 1994

The Antiquities Act of 1975 ensures the protection of Pakistan’s cultural
resources.The Act defines ‘antiquities’ as ancient products of human activity,
historical sites, or sites of anthropological or cultural interest, national
monuments, etc. The Act is designed to protect these antiquities from
destruction, theft, negligenceunlawful excavation,trade, and export. The law
prohibits new construction in the proximity of a protected antiquity and
empowersthe Governmentof Pakistanto prohibit excavationin any areathat
may contain articles of archaeologicakignificance.Under the Act, the project
proponentsare obligatedto ensurethat no activity is undertakenwithin 61 m
(200 ft) of a protected antiquity, and to report to the Department of
ArchaeologyGovernmentof Pakistanany archaeologicatliscoverymade during
the courseof the project. The SindhCulturalHeritage(Preservation)Act, 1994is
the provinciallaw for the protection of cultural heritage.lts objectivesare similar
to those of the Antiquity Act, 1975.No antiquity protected underthesetwo laws
wasidentified in the vicinity of the proposedproject.

2.1.100ther RelevantLaws

dell

Someof the other relevantlawsandlegislationsare listed below:

IndustrialRelationgOrdinance 1969

CanalkindDrainageAct, 1873

TheExplosive#\ct, 1884

ThePortsact, 1908

TheFireWoodand Charcoal(Restriction) Act,1964

Motor VehicleOrdinance 1965

TheWestPakistarRegulatiorand Controlof Loudspeakeand SoundAmplifier

Ordinance 1965

AgriculturePesticide®rdinance 1971
SindBuildingControlOrdinance
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SindLocalGovernmentOrdinance

KarachDevelopmentAuthority Order

KarachDevelopmentAuthority (Amendment)Order

KarachBuildingand ControlAuthority Regulations
3.2 Guidelines

Keyenvironmentalguidelinesare reviewedbelow.

I Pakistan Environmental AssessmentProcedures The Federal EPAhas
published a set of environmental guidelines for carrying out
environmental assessmentsand the environmental management of
different typesof developmentprojects.Theseare generalguidelinesthat
are designedto provide information on the various methods that are
available for environmental assessments.There are four general
guidelines (Policy and Proceduresfor Filing, Review and Approval of
EnvironmentalAssessmentSGuidelinedor the Preparationand Reviewof
EnvironmentaReports;Guidelinedor PublicConsultation;and Guidelines
for Sensitive and Critical Areas) and nine sectorial guidelines. The
relevanceof the guidelinesto the proposedproject is briefly reviewed
below:

ii. Policy & Proceduresfor Filing, Review & Approval of Environmental
Assessments These guidelines define the policy context and the
administrativeproceduresthat will governthe environmentalassessment
process,from the project pre feasibility stage to the approval of the
environmental report. All specificrequirementsgiven in this guideline,
exceptthe policy for handling projects with trans provinceimpact, have
been supersededby the requirementsin the IEEEIARegulations, 2000
(Section2.3.2).Asthe proposedprojectis entirely in the provinceof Sindh
and no transboundaryimpact is envisagedthis guidelinewill not have
implicationsfor the proposedproject.

il Guidelinesfor the Preparation& Reviewof EnvironmentalReports: The
Guidelineson the Preparationand Reviewof EnvironmentalReportsis
broadly divided into four parts: Chapters 1 to 5 describes the
environmental assessmentprocess, and the desired contents of the
environmental assessmentreport; Chapter 6 provides guidelines on
reviewing and decisionmaking; Chapter 7 discussesmonitoring and
auditing; and guidelinesfor environmentalstudy project managementre
provided in the last chapter. The requirements for environmental
assessmentas specified in this guideline are consistent with the
requirements of the World Bank (see Section 2.4.2). The IEE of the
proposedproject has been conductedmeeting the requirementsof this

document.

iv. Guidelinesfor PublicConsultation: Theseguidelinesdeal
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with possibleapproachego publicconsultationandtechniquesfor
designingan effective programof consultationthat reachesout to all
major stakeholdersandensuregshe incorporationof their concernsn
anyimpactassessmenstudy.Publicconsultationhasbeenconductedas
part of the proposedproject meetingthe basicrequirementsof these
guidelines.

V. Guidelinesfor Sensitiveand Critical Areas: Thepurposeof these
guidelinessto help project proponentsidentify sensitiveand critical
areasin PakistanThesensitiveandcriticalareasincludeprotected
ecosystemgnationalparks,wildlife sanctuariesand gamereserves)and
protectedarcheologicabnd culturalsites. Theguidelinesprovidea list of
areasthat are protectedagainstexploitationunderthe variouswildlife
lawsof Pakistarandallist of all sitesandbuildingsthat are protected
underfederalandprovinciallawsrelatedto archeologicabnd cultural
heritage.Theproposedapproachto environmentalassessmentor
developmentprojectsin sensitiveand criticalareasincludesthe proper
identificationof suchsitesand closecoordinationwith the relevant
governmentdepartmentsfor assessmendf potential environmental
impact.Asthe projectisnot locatedin a protectedecosystenor nearany
protectedcultural heritage,the provisionsof theseguidelinesare not
applicableto it.

3.3Requirementof IFCand World Bank

ThelFCandthe World Bankrequire all projectsfunded by theseagencies
to be constructed and operated in an environmentally responsible
manner.All projectsthat receivelFCfunding must therefore complywith
appropriateWorld BankGroupenvironmentalpoliciesand guidelines As
the project proponentsare likely to seekfunding from the IFCfor the
proposedexpansionproject, the IEE/ElfAasbeen carried out to comply
with both nationaland IFCguidelines.The key documentsof the IFCare
discussedelow.

3.4 Socialand EnvironmentalReviewProcedures

IFC’s Environment and Social Review Procedure (ESRP)utlines the
process through which IFC staff implement the Corporation’s
commitmentto promoting projectsthat are environmentallyand socially
sustainable Thiscommitmentis a fundamentalpart of IFC’smissionand

is elaboratedon in IFC’sPolicyand PerformanceStandardson Socialand
EnvironmentSustainabilitf PPSaswell asin IFC’'$olicyon Disclosureof
Information (the DisclosurePolicy). The ESRRppliesto the full rangeof

= |FC'sinvestmentactivities: direct lending to private enterprises(including
both corporate and project finance); lending to financial intermediaries;
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minority equity/shareholdingin companies,financial institutions, and
other entities; structured finance products (guarantees securitizations);
and municipal finance. The ESRPRalso describesIFC’'sapproachto its
technical assistanceand advisory activities, including both investment
related work and capacity building to help support private sector
development in emerging markets. The ESRPalso describes the
applicationmethodologythat IFCstaff mustfollow in order to implement
IFC’s institutional disclosure requirements in accordance with the
DisclosurePolicy. The application of the PPSvaries accordingto the
nature of IFC’dntervention with the client and the nature of the client’s
businesgfor example,industrial companiesversusfinancialinstitutions).
The ESRPcovers IFC’s review and supervision responsibilities for
environmentaland socialperformancethroughout the project life cycle.
Thetiming of an IFCinvestmentin relation to a client’'sbusinessactivities
and project implementation processvariesfrom project to project. IFC
doesnot control the timing of its entry into a project; IFC’sengagement,
more times than not, occurswell after the projectis conceivedwith the
site selectedand developmentstarted. Whenconsideringvhether or not
to participatein atransaction,|FC’geviewtakesinto accountany project
developmentwork undertakenbeforehand.lFChasa rangeof other tools
to help staff assistits clients in improving the environmentand social
outcomes of their projects. Other sources of information that
complementthe PPSinclude the GuidanceNotes for the Performance
Standards; IFC Environmental Health and Safety Guidelines, which
provide specific benchmark criteria in line with good international
practice; and a diverse range of best practice material. The ESRP
therefore does not provide technical support or guidancefor specific
environmentaland socialissues.Insteadit is a defined and structured
processthat helps IFC maintain consistencyand quality of its review
process and ensure that policy requirements are identified and
committed to. It thus helps fulfill the Corporation’scommitment to
sustainable outcomes in the operations it invests in or supports.
Assessingind managingenvironmentaland socialimpactsin a manner
consistent with the PPSis the responsibility of the client. IFC's
responsibilityis to reviewthe work of the client, identify opportunitiesto
improve outcomes, and ensure consistencywith policy requirements.
IFC’sapproachis to take full advantageof any work undertakenby the
client before IFC'sown entry into the transaction, thus minimizing
additional processingburdens where it is possibleto do so while still
meeting the Corporation’s policy requirements. IFC’s investment or
advisory support is used to influence and improve performance
whenever possible. The ESRPincludes an amended categorization
= Methodology, which categorizesprojects accordingto potential adverse
impacts after IFC’s review rather than during initial screening.
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Categorization was previously used as a determinant of certain
procedural requirements for the client relating to assessment,
community engagementand disclosure.The ESRPecognizesthat all
processrequirementsof the client have now been capturedin the PPS
and that categorizationis now usedonly to determine IFC’snstitutional
disclosurerequirements. IFC’senvironmental and social specialistsare
essential and integral parts of the processthe Corporation uses to
optimize outcomes. The ESRPis not a substitute for professional
judgmentand expertisebut providesa framework for the consideration
and documentationof keyissuesand decisionghat are madeduringthe
project cycle. It also provides staff with a process for document
preparation.

35 IFC Performance Standards on Social and Environmental
Sustainability

1. IFC applies the Performance Standards to manage social and
environmental risks and impacts and to enhance development
opportunities in its private sector financing in its member countries
eligiblefor financing.The PerformanceStandardanay alsobe appliedby
other financialinstitutions electingto applythem to projectsin emerging
markets. Together,the eight PerformanceStandardsestablishthat the
clientsare to meet throughout the life of an investmentby IFCor other
relevantfinancialinstitution:

x PerformanceStandardl: Socialand EnvironmentalAssessmenand
ManagementSystem.

x PerformanceStandard2: LaborandWorkingConditions.
x PerformanceStandard3: PollutionPreventionand Abatement.

x PerformanceStandardd: CommunityHealth,Safetyand Security.
x PerformanceStandards: LandAcquisitionand InvoluntaryResettlement.

x PerformanceStandarde: BiodiversityConservatiorand
SustainabléNaturalResourceManagement.

x PerformanceStandard?: IndigenousPeoples
x PerformanceStandardd: CulturalHeritage

PerformanceStandardl establishesthe importance of: (i) integrated
assessmento identify the socialand environmentalimpacts, risks, and
opportunities of projects; (ii) effective community engagementthrough

=% disclosure of projectrelated information and consultation with local
communities on matters that directly affect them; and (iii) the client’s
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managementof socialand environmentalperformancethroughout the
life of the project.

PerformanceStandards2 through 8 establishrequirementsto avoid,
reduce, mitigate or compensate for impacts on people and the
environment, and to improve conditions where appropriate. While all
relevantsocialand environmentalrisksand potential impactsshouldbe
consideredaspart of the assessment,

Performance Standards 3 through 8 describe potential social and
environmental impacts that require particular attention in emerging
markets. Where social or environmental impacts are anticipated, the
client is requiredto managethem through its Socialand Environmental
ManagementSystenmconsistentwith PerformanceStandardL.

In addition to meeting the requirements under the Performance
Standardsclients must comply with applicablenational laws, including
those laws implementing host country obligations under international
law.

IFCwill applythe PerformanceStandardgo projectsit finances,
consistentwith the provisionsin the accompanyingFC’sPolicyon Social
and EnvironmentalSustainabilitylFC’gnstitutional disclosure
of information will be pursuant to IFC’'s Policy on Disclosure of
Information.

Theterm “client” is usedthroughout the PerformanceStandardsroadly
to refer to the party responsiblefor implementing and operating the
projectthat is beingfinanced,or the recipientof the financing,depending
on the project structure and type of financing. The term “project” is
definedin PerformanceStandardL.

A set of GuidanceNotes, correspondingto the PerformanceStandards,
offers helpful guidance on the requirements contained in the
Performance Standards, including reference materials, and on good
sustainabilitypracticesto help clientsimprove project performance.

3.6 World BankGuidelineson Environment

The PakEPA recommends using World Bank (WB) environmental
guidelinesfor areaswhere there may be a gapin the nationalguidelines.
The principal World Bank publications that contain environmental
guidelinesarelisted below.

X PollutionPreventionand AbatementHandbookl1998: Towards
CleanerProduction.
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X EnvironmentaAssessmenBourcebookYolumel: Policies,
Proceduresand CrossSectoriallssuesb

X EnvironmentalAssessmenSourcebookyolumell: Sectorial
Guidelines

The first two publicationslisted above provide general guidelinesfor

conductingan EIA,and addressthe ElApractitionersthemselvesaswell

as project designers.While the Sourcebookin particular has been
designedwith Bankprojectsin mind, andis especiallyrelevantto impact
assessmentf largescale infrastructure projects, it also contains a
wealth of information useful to environmentalists and project
proponents. The Sourcebookidentifies a number of areasof concern
that shouldbe addressedduringimpactassessmentit lists activitiesthat

may have significant negative consequencesfor biodiversity, and

mentionslossof habitat resultingfrom miningand mineralexplorationas
one such activity. It sets out guidelinesfor determining the project

impact in such cases,providesa checklistof tools to identify possible
biodiversityissues,and suggestspossiblemitigation measures.Possible
project developmenteffects on wild lands, wetlands, forests, etc., are

alsoidentified, and mitigation measuressuggestedThe Sourceboolalso
highlightscore concernsin socialimpactassessmenand emphasizeshe

need to incorporate socioeconomicissuesinto environmental impact
assessment exercises. The Environmental Assessment Sourcebook
dealingwith sectorialassessmenis more specific.lt containssectionson

dams, reservoirs, watershed development, and flood protection. In

addition to these documents, several other World Bank operational
policies and directives that provide guidelines for environmental
assessmenwere usedduringthe assessment.

4 World Bank, UNIDO, and UNEP.1999. Pollution Prevention and
Abatement and book, Towards Cleaner Production. Environment
Department,TheWorld Bank;UNIDOUNEP.

5. World Bank.1991.EnvironmentalAssessmenSourcebookVolumel,
Policies,Proceduresand CrosgSectoriallssues World BankTechnical
PaperNo. 139.EnvironmentDepartment,TheWorld Bank.

6. World Bank.1991.EnvironmentalAssessmenSourcebookyolumelll,
SectorialGuidelinesWorld BankTechnicaPaperNo. 140. Environment
Department,TheWorld Bank

3.7 AsianDevelopmentBankSafeguardPolicyStatement(2009)

: Thegoalof the SPSsto promote the environmentaland socialsustainability
of ADBsupportedprojectsby protectingpeopleandtheir environmentfrom
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potential adverseimpactsand enhancinghe benefitsprovided.

TheSPSetsout the policyobjectives,scope triggers,principlesand

requirementsfor three key safeguardareas:
xenvironmentalsafeguards
xinvoluntaryresettlementsafeguards
xIndigenousPeoplesafeguards

AsianDevelopmentBankSocialProtection Strategy(2001)

The2001SocialProtectionStrategydefinessocialprotection asa setof policiesand
programsdesignedo reducepoverty andvulnerabilityby promotingefficientlabor
markets,diminishingpeople'sexposureto risks,and enhancingheir capacityto
protectthemselvesagainsthazardsandinterruption/lossof income.lt spellsout
the scopeof ADB'scommitmentto developpriority interventionsin supporting
socialassistanceind welfare serviceprogramsincludingchild protectionand
microrandareabasedschemeso addresgoverty,andvulnerability;social
insuranceprogramsto cushionrisksassociatedvith unemployment,ll health,
disability,work relatedinjury andold age;andlabor marketpoliciesand programs
designedo generateemployment,improveworkingconditions.

ADB’sGenderand DevelopmentPolicy1998

ADB’golicyon genderanddevelopmentl(GAD)approvedin 1998,adoptsgender
mainstreamingasa key strategyfor promotinggenderequity. Thisrequiresgender
concerngo betreated asa crosscutting theme influencingall socialand economic
processesADB'sStrategy20202identifiesgenderequity asone of the five drivers
of changeto achievethe visionand strategicagendaof inclusiveeconomicgrowth
andto makethe greatestimpacton the developmentchallengesn Asiaandthe
PacificTheGADpolicyprovidesa policyframework;introducesinstitutional
mechanismgo addresggenderconcernsn ADB’sprogramof activities
Thekeyelementsincludegendersensitivity,genderanalysisgenderplanning,
gendermainstreaming,

EuropeanBankfor Reconstructionrand DevelopmentBank(EBRDPerformance
Requirements

ThePR’shat are applicableto the proposedprojectare listed below

PR1: Environmentabnd SocialAppraisabnd Management

PR2: LaborandWorkingConditions

PR3: PollutionPreventionand Abatement

PR4:Community Health,Safetyand Security
PR5:LandAcquisition InvoluntaryResettlementand Economic

Displacement

X X X X X
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x PR6:BiodiversityConservatiorand Sustainabldvlanagemenif Living
NaturalResources

X PR8: CulturalHeritage

x PR10: InformationDisclosureand StakeholdelEngagement

3.9 NongovernmentalOrganizations

International environmentaland conservationorganizationssuchas the World

ConservationUnion (IUCN)and the World Wide Fundfor Nature (WWF),have
been active in Pakistanfor some time. Both these organizationshave worked

closelywith the governmentand haveplayedan advisoryrole with regardto the

formulation of environmentaland conservatiorpolicies.In the 14 yearssincethe

Rio Summit,a number of national environmentalNGOshave also been formed

that have been engagedin advocacyand, in some cases,research.The most

prominent national environmentalNGOs suchas the SustainableDevelopment
Policylnstitute (SDPI)s membersof the IUCN’SPakistarNational Committee.All

concernedagenciesvere consultedduringthe preparationof EIA.

3.8 CivilAviation Rules(1994)
Theserulesapplyto flight operationswithin Pakistarby aircraftsother than
military aircraftsand,exceptwhere otherwiseprescribedto flight operationsby
aircraftsregistered,acquiredor operatingundertheserules,whereverthey may
be. Theruleswith relevantsignificancdo the activitiestakingplacein Gharo
Wind Corridorare the following:

x Nopersonshallerectanytemporaryor permanentstructure,nor
positiona vehicleor other mobile objecton or in the vicinity of an
aerodrome(airport) that will be within the clearancearea,or will
protrude throughan obstaclelimitation surface at that
aerodrome.

X Nopersonshalloperatealightin the vicinity of anaerodrome
whichbecauseof its glareisliableto dazzlepilots of aircrafttaking
off from or landingat that aerodrome;or which canbe mistaken
for anaeronauticalgroundlight. If sucha light is operatedit shall

be extinguishedbr satisfactorilyscreenedmmediatelyupon
notice beinggivento the personor personsoperatingthe light, by
the DirectorGeneralor by the Manageror by a personauthorized
by him.

X Nopersonor personsshalloperatearadio stationor electrical
equipmentin the vicinity of anaerodromeor of aradioaidto
navigationservingan airwayor anair route in Pakistarwhichis
liableto causeinterferencewith radio

communicationdetweenaircraftandan Air TrafficServicedJnit,
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or whichisliableto disturbthe signalfrom a navigationaradio aid.

x Acaptiveballoonor akite shallnot be flown at a heightabove
200ft within 6kmof anaerodrome,andafree balloonshallnot be
flown at anyplace,exceptwith the expresgpermissionof the
DirectorGeneralandin compliancewith the conditionsattached
to suchpermission

X Anaircraftshallnot be flown overcongestedareasof cities,
towns, or settlementsor overan openair assemblyof persons,
exceptby permissionof the DirectorGeneralunlessit isat such
heightaswill permit, in the eventof anemergencya landingto
be madewithout unduehazardto personson the ground,and
exceptwhenit istakingoff or landing,shallnot be flown closer
than 500ft to any person,vesselyehicleor structure.

Howeverasthe Wind Corridoris not usedmuchby the domesticair traffic
(exceptfor a proximityto one not frequently usedroute/airport in Nawabshah),
it is highlyunlikelythat wind farm constructionand operationactivitiesmight be
affectedby anyof the aforementionedrules

3.9. TheBiodiversityAction Plan
TheBiodiversityActionPlan(BAP)whichhasbeendesignedo complementthe
NCSandthe proposedprovincialconservatiorstrategies jdentifiesthe causesof
biodiversitylossin Pakistarand suggests seriesof proposaldor actionto
conservebiodiversityin the country. TheBAPrecognizeshat an EIAisusedasa
tool at a projectlevelto identify environmentaleffectsof proposedprojectsand
to planfor reducingadverseeffects. TheBAPfurther stipulatesthat an EIAneeds
to beinitiated at an early stageof projectdevelopmentandthat public
participationin the reviewof potential effectsis important.

3.10Policyfor Developmentof RenewableEnergyfor PowerGeneration

In December2006the Governmentof Pakistarpublishedthe first national
packageof measuresaimedat promotingrenewablesourcesof energy.The
provisionsapplyto hydropowerplantswith a capacityof up to 50MW, solar
thermal, photo voltaicandwind energy.Overthe shortterm, i.e.to mid 2008,
technologieghat are alreadyin commercialuseinternationallyareto betrialed
throughthe mechanisnof attractive power purchasecontractsand partial risk
coveragelnthe mediumterm, i.e.to 2030,it ishopedto haveinstalledat least
9700MW of capacityfor renewableelectricityin thisway.
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3.11RenewablePowerGeneration

3.11.1.Alternative EnergyDevelopmentBoard (AEDB)
TheAlternativeEnergyDevelopmenBoard(AEDByvasestablishedasan
autonomousbody attachedto the CabinetDivisionon 12th May 2003.
TheBoardwasestablishedo actasa centralagencyfor development,
promotion andfacilitation of renewableenergytechnologiesformulation
of plans,policiesand developmentof technologicabasefor
manufacturingof renewableenergyequipmentin PakistanIn Feb2006,
the administrativecontrol of the Boardwasshifted from the Cabinet
Divisionto the Ministry of Water & Power.TheAEDBs alsoresponsible
for developingthe nationalpolicyfor promotingrenewableenergy
sourcedn the mediumandlongterm, whichhasbeensetout in a setof
measureknownasthe Policyfor Developmenbf Renewable
Energyfor PowerGeneration AEDBs alsoresponsiblefor gettingland
leasedfrom the Revenualepartmentandleaseit out to various
investors/promoterdor wind farmsdevelopment.

3.121992ClimateChangeConventionand Kyoto Protocol
Theconventionaimsat stabilizinggreenhousegaseGHGS)
concentrationin the atmosphereat a levelthat would preventdangerous
anthropogenidnterferencewith the Legaland RegulatoryFramework
climatesystem.Toachievethe objectiveof the convention,all partiesare
generallyrequiredto developnationalinventoriesof emissionformulate
andimplementnationalandregionalprogramsof mitigationmeasures;
all developedcountry partieswere specificallyobligedto take measures
to limit GHGemissiongdy the year2000at 1990levelsandthe
developingcountriesto take all measuresn supportof the protection of
the atmospherewithout anyformal commitmenton the quantified
reductionof thesegasesn atime frame.
TheKyotoProtocolisanamendmentto the United NationsFramework
Conventionon ClimateChangdUNFCC@ninternationaltreaty on
globalwarming.Ratifyingdevelopedcountriescommitto reducetheir
combinedgreenhousegaslevelsby 5%,includingsix GHGsi.e. Carbon
dioxide(CO2)Methane (CH4)Nitrousoxide (N20) Hydrofluorocarbons
(HFCs)Perfluorocarbong PFCs)nd Sulfurhexafluoride(SF6).
Asof November2007,total of 174 countrieshavesignedandratified the
agreementwith the notable exceptionof the United Statesof America.
If successfulthe KyotoProtocolis expectedto reducethe averageglobal
temperaturebetween0.02°Cand0.28°Cby the year2050.TheKyoto
Protocolproposedo setup frameworkfor (a) Jointimplementationof
projectsaimedat reductionof GHGs(b) establishmenof Clean
DevelopmentMechanism(CDM),and (c) Emissiongrading,
= Whichcouldbe availedby all developingcountry Parties includingPakistan.
Pakistarsignedthe United NationsFrameworkConventionon Climate
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ChanggUNFCC@) Rioin 1992.1t wasratified in Junel994andit
becameeffectivefor PakistanasParty,with effect from 30th August
1994.0nehundredandthirty seven(137)developingcountrieshave
ratified the protocol. DevelopingcountriesincludingPakistarhaveno
obligationbeyondmonitoringandreportingemissions.

3.13.TheConventionon BiologicalDiversity
TheConventiornon BiologicaDiversitywasadoptedduringthe Earth
Summitof 1992at Riode Janeiro.TheConventiorrequirespartiesto
developnationalplansfor the conservatiorand sustainablauseof
biodiversity,andto integratetheseplansinto nationaldevelopment
programmesand policies.Partiesare alsorequiredto identify
componentsof biodiversitythat are important for conservationandto
developsystemgo monitor the useof suchcomponentswith aviewto
promotingtheir sustainableuse.

3.14TheConventionon the Conservationof Migratory Specief Wild
Animals,1979
TheConventionon the Conservatiorof Migratory Specie®f Wild
Animals(CMS)(1979),requirescountriesto take actionto avoid
endangeringnigratoryspeciesTheterm "migratory species'refersto
the specief wild animals,a significantproportion of whosemembers
cyclicallyand predictablycrossone or more nationaljurisdictional
boundaries Thepartiesare alsorequiredto promote or co operatewith
other countriesin mattersof researchon migratoryspecies.
TheConventioncontainstwo appendicesAppendixl containthe list of
migratoryspecieghat are endangeredaccordingo the bestscientific
evidenceavailable Forthesespeciesthe memberstatesto the
Conventionare requiredendeavorto:
x Conserveandrestoretheir habitats.
x Prohibittheir hunting, fishing,capturing,harassingand
deliberatekilling.
X Removeobstaclesand minimizeactivitiesthat seriouslyhinder
their migration.
x Controlother factorsthat mightendangerthem, including
control of introducedexoticspecies.

Annexureliststhe migratoryspeciespr groupsof speciesthat havean
unfavorableconservatiorstatusaswell asthosethat would benefit
significantlyfrom the internationalco pperationthat couldbe achieved
throughintergovernmentabhgreementsThisConventions of extreme
importanceto the Jhimpirand GharoWind Corridorandat shortterm to
72 the CoastalGharoWind farm site dueto its proximityto the IndusRiverand
the actuallndusDelta.Boththe river and Deltaare part of the International
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Migratory Bird RouteNumber4, alsocalledthe GreenRouteor Indus
Flyway consideredo be one of the busiestin the world.

3.15TheConventionon Wetlandsof International Importance,Ramsarl971
Pakistanis a signatoryto the saidConvention.Theprincipalobligationsof
contractingpartiesto the Conventiorare:

x Todesignatewetlandsfor the Listof Wetlandsof International
Importance.

x Toformulate andimplementplanningsoasto promote wiseuse
of wetlands,to makeElAbefore transformationsof wetlands,and
to makenationalwetlandinventories.

X Toestablishnaturereserveson wetlandsand provideadequately
for their wardenandthroughmanagemento increasewaterfowl
populationson appropriatewetlands.

X Totrain personnelcompetentin wetlandresearchmanagement
andwarden.

x Topromote conservatiorof wetlandsby combiningfar sighted
nationalpolicieswith coordinatedinternationalaction,to consult
with other contractingpartiesaboutimplementingobligations
arisingfrom the Conventiongspeciallyabout sharedwetlands
andwater system.

x Topromote wetland conservatiorconcernswith development
aidagencies.

X Toencourageaesearchandexchangeof data.

Sofar 19 sitesin Pakistarhavebeendesignatedaswetlandsof
Internationallmportanceor RamsaiSites Atotal of five Ramsasitesare
locatedin the GharoWind Corridorhoweverno Ramsasite is present
directlyin the CoastalGharoand InlandJhimpirprojectareas.The
nearestRamsasite to the CoastalGharoareaisthe IndusDeltawhereas
the nearestRamsassite to InlandJhimpirareaisthe Keenjhar_ake.

3.16.Conventionon International Tradein Endangeredspecief Wild Fauna
andFlora(CITES)
Thisconventioncameinto effecton 3 March1973in WashingtonIn all
130countriesare signatoryto this conventionwith Pakistarsigningthe
conventionin 1976.
Theconventionrequiresthe signatorieto imposestrict regulation
(includingpenalization confiscationof the specimeretc.) regardingtrade
of all specieghreatenedwith extinctionor that maybecomeso,in order

not to endangerfurther their survival.
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TheConventioncontainsthree appendicesAppendix includeall species
threatenedwith extinction,whichare or maybe affectedby trade. The
Conventiorrequiresthat trade in thesespecieshouldbe subjectto strict
regulation.Appendixil includesspecieghat are not necessarily
threatenedpresentlybut maybecomesounlesstrade in specimen®f
thesespecieds subjectto strict regulation.Appendixlll includesspecies
whichanycontractingparty identifiesassubjectto regulationsin trade
andrequiresother partiesto co pperatein this matter.

3.18International Unionfor Conservatiorof Nature and Natural Resources
(IUCN)RedList
Thered listis publishedby IUCNandincludesthosespecieghat are
under potential threat of extinction. Thesespecieshavebeencategorized
as

X Endangeredspecieghat are sentto be facinga veryhighrisk
of extinctionin the wild in the nearfuture, reductionof 50%
or more either in the last10 yearsor overthe lastthree
generationssurviveonly in smallnumbers,or haveverysmall
populations.

x Vulnerablein Decline:specieghat are seento be facingarisk
of extinctionin the wild, havingapparentreductionsof 20%or
morein the last10yearsor three generations.

X Vulnerablesspecieghat are seento be facinghighrisk of
extinctionin the wild, but not necessarilyexperiencingecent
reductionsin populationsize.

X LowerRisk:ispecieghat are seento be facinga risk of
extinctionthat islesserin extentthat for anyof the above
categories.

x DataDeficient:specieghat maybe at risk of extinctionin the
wild but at the presenttime there isinsufficientinformation
availableto makea firm decisionaboutits status.

Twobird specienamelyBlackbellied Tern(Sternaacuticaudajynd Longtailed
GrassWVarbler(Priniaburnesii) three mammalspeciesncludingFulvoud_eaf
nosedBat(Hipposiderosulvus),IndianFox(Vulpesbengalensisand TridentLeaf
nosedBat(Aselliatridens)andonereptile specienamelylndianCobra(Naja
naja)were identified in the inland Jhimpirwind farm site area. Theblackbellied
Tern,IndianFoxaswell asIndianHumpbackedDolphin(Sousglumbea/Sousa
chinensis)ere observedn the CoastalGharowind farm site. All of the above
mentionedspeciesrelistedin IUCNRedList2006.Blackbellied Ternand Longr
tailed GrassWVarblerare categorisedasNearThreatenedNT)speciesThelatter

isalsoincludedin Appendixl andll of the CMS.

{
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3.19World Bank/ IFCGuidelinesfor the Environment,Health & Safetyfor
Wind Energy2015

TheEnvironmentalHealth,and Safety(EHSY5uidelinesare technical
referencedocumentswith generalandindustryspecificexamplesof
GoodInternationallindustryPractice(GIIP)1Whenone or more
membersof the World BankGroupare involvedin a project, theseEHS
Guidelinesare appliedasrequiredby their respectivepoliciesand
standards.ThesendustrysectorEHSjuidelinesare designedo be used
togetherwith the GeneraEHSGuidelinesdocument,which provides
guidanceto userson commonEHSssuespotentially applicableto all
industrysectors.Forcomplexprojects,useof multiple industry sector
guidelinesmaybe necessaryTheEHSGuidelinesontainthe
performancelevelsandmeasuredhat are generallyconsideredo be
achievablen new facilitiesby existingtechnologyat reasonablecosts.
Applicationof the EHSGuidelinedo existingfacilitiesmayinvolvethe
establishmenbf site specifictargets,with an appropriatetimetable for
achievinghem.
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BaselineCondition
Physical

4.1.Location
TheGharowind corridorislocatedin the southwesternparts of Sindhprovince.
Thewind corridorislocatedbetweenlatitudes23°48’ 25°41’ North and
longitudes67°16’ r69°25’ East. ThecorridorislocatedacrossThatta,
Hyderabadand Badindistrictsof Sindhprovince.Thesouthernportion of the
corridor predominantlyliesin the IndusDelta. Thetotal areaof the Gharowind
corridoris approximately24,450squarekilometers(sqg.km).
Thepotential wind farm developmentsitesof coastalGharoandinland Jhimpir
arelocatedin Thattadistrict. TheCoastalGharowind farm sitesare located
betweenlatitudes24°44’ P4°32’ North andlongitudes67°22’ 67°30’ East.
ThelnlandJhimpirwind farm siteis locatedbetweenlatitudes25°12’ 25°02’
North andlongitudes6751’ 68°01’ East.Thelandfor the developmentof the
wind farmsin coastalGharocoversan areaof approximatelyl02sg.kmwhereas
for InlandJhimpirthe allocatedland areais approximatelyl57sqg.km.

4.2.Physiography
Topographicallsindhcanbe dividedinto four distinct parts:the Kirtharrangein
the west; a centralalluvialplainbisectedby the IndusRiver;the desertto the
east;andthe IndusDeltain the south. TheGharowind corridor liesin the south
westernpart of the Sindhprovinceandis mostly coveredin the IndusDelta
coveringpartsof Thatta,Hyderabadand Badindistricts.
Thattadistrict compriseof all the topographicafeaturesfoundin Sindh
province.Thenorth westernareaof the districtis hilly tract knownasKohistan
tract. Thesehills are the extensionof the KirtharRangelt hasbeendescribedas
successiomnf broadvalleyslyingbetweenrangesof hillsrunninggenerallynorth
andsouth. Thevalleysare more or lesslevelandfairly coveredwith grassor
brushwood.Thehillsare bareand mostlycomposedof limestone.Southwards
the areadegeneratesnto sandyformations,uncultivatedand almostdevoidof
vegetation,but muchbrokenup by shortrangesof low, stonyhills,and
intersectedby Nais(locallycalledmeaningtorrent beds)whichcarry
the drainageof the Kohistanto the Indus.

ajor part of Thattatalukais a mountainousareaknownasKohistantouching
Kalatregion. TheMakli hills, closeby Thatta,is an areaof rockyelevation
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coveringanareaof 32kmby 6km.

Hyderabadand Badindistrictisthe part of the lower Indusplain conformedof
vastalluvialalongthe courseof the IndusRiver.Thelndusbifurcatesthe district
of Dadufrom Hyderabadandstretchesfor 110kmon the westernflanksof the
district, andis surroundedby riverineforests. Thereare no mountainsor hills
anywherein the districtsexceptsomesmallhillocksand off shootof Kirtharlime
stone(middle EoceneyangeknownasGanjoTakkadocatedin Hyderabad
district. Theyrun parallelto the river Indusfor about22kmsouth of Hyderabad
city. Thehighestpoint in thesehillocksis knownas“Gaho”whichis about 75m
abovemeansealevel (msl).Thereare alsotwo smallhillcockson the north of
TandoM. Khantown. Theyare namedBudhakaTl akker.Therest of the districtas
well aswhole of Badindistrictis a fertile plainwith anelevationof about50m
abovemsl|.

4.2.1.InlandJhimpir
Thelandform of the InlandJhimpirareais mainlyflat andbarrenwith little (in
the form of grassshrubsandscrubs)or no vegetation.Thesoiltexture in this
areais mostlyrockyandgravelywith the Kohistanhillswhich are an extensionof
the Kirtharrangealsopresentin the surroundingsVariouswater bodies
includingKinjharLake(at a distanceof more than 20km)andHalejiDhand(at a
distanceof more than 32km)are alsopresentin the projectvicinity.
Variousphysiographianits coveredin the wind corridor and proposedwind
farm siteshavebeenestablishedusingGlSechnique.Theprocedureusedto
classifythe Satelliteimageryof the Gharowind corridoris called“Unsupervised
Classificationtechnique.
Initially 75 classesvere developedusingthis standardtechniqueandthereafter
theseclassesvere reclassifiedo 7 final PhysiographiclassesThese
Physiographianits are tabulatedin below Table.

Table: Main PhysiographitJnitswithin the Wind Corridor

No | Unit Area(sgkm) | Percentagd%)of the
TotalArea

1 FreshSandDeposits 430.6 1.76

2 MangroveForests 1431.7 5.86

3 MarshyLand 1773.7 7.25

4 OpenLand 8514.9 34.83

5 SalineArea 757.2 3.10

6 Waterbodies 2581.4 10.56

7 Vegetation 8960.8 36.65

Total 24450.4 100
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4.3.Geology

Onthe basisof the physicalenvironmentand geology,the project areafalls in
the Indusbasin,whichis briefly describebelow.

The Indusbasinessentiallyforms the western extensionof Indo Gangeticplain
and consistsof the silt broughtby the Indusandits numeroustributaries,suchas
Jhelum,ChenabRaviand Sutlegon the eastbank,and Kabul,Kurram,Tochiand
other on the west bank. ThelndusPlainis known for its agriculturalfertility and
culturaldevelopmentthroughouthistory.

Theleft banktributaries of the Indusriver all meet at Panjnadand flow asone
largestreamfor about 75 Kmbeforejoiningthe Indusat Mithankot, and south of
it, the Indus flows almost alone upto the Arabian sea without receivingany
noticeabletributary.

Theaverageannualdischargeof the Indus— 92 million acrefeet (MAF)at Attock
khurd — is much higher than the combinedischargeof its tributaries. Thereis a
great fluctuation in their seasonaldischarge gspeciallyin the hot summerand
rainy seasonAlmostall of its tributariesandthe Indusitself havetheir sourcesn
snow and glaciated area of Himalayan,Karakoramand Hindukushmountain
system.

Onthe basisof hydrologyand landforms,the Indusplain canbe dividedinto the
upperandlower Indusplains. TheupperIndusplain differs from the lower Indus
plain (Where the project area is located) primarily because of the major
tributaries (Jhelum,ChenabRaviand Sutleg)divide the land surfaceinto several
interfluves of doabs. The two plains are separatedby a narrow corridor near
Mithan court where the Suleimanrangeapproacheghe IndusRiver.Thelower
Indusplainis veryflat generallyslopingto the southwith an averagegradientof
95 mm/Km (6 inches/mile).The lower Indus plain can be divided in 5 distinct
micro relief landformsactive flood plain, meanderfloodplain, coverflood plain,
scallopedinterfluves,and the Indusdelta. In the north east,the meanderflood
plain is more extensive,while in the central and lower Indus plain, the cover
flood plainis more prominent.
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TopographicallySindhcan be divided into four distinct parts with the dry and
barren kirthar rangein the west, a central alluvial plain bisectedby the Indus
River,adesertbelt in the east,andthe Indusdeltain the south.

Inland Jhimpir
Theproposedinland Jhimpirwind site areais coveredunderthe Eocene
Sedimentarnyand UnconsolidatedurficalDepositsof silt, sandand gravel
geologidormationsbelongingto the Tertiaryand Quaternaryagesrespectively.
Theareaisalsorich in coaldepositswith the Meting dhimpircoalfield being
exploredcurrentlyfor coalreservoirs.
Coalisassociatedvith basalpart of laterite where a sequenceof lateritic clay
andshalewith bedsof arenaceousandstoneof LakiFormation,namedas
SonhariMember of EarlyEoceneageis found. Lakiformation attainsa thickness
of 55mnear ThattaHowever;the latter sequenceof LakiFormationis mainly
composedf nodularlimestonewith shaleand sandstoneTheSonharicoalis of
poor quality lignite with high Sulphur.Sonharimembervariesin thicknessrom
10mto 30m.Themetinglimestoneand Shalememberconsistanainlyof creamy
white nodularlimestonewith subordinatesandstonan the upperpart. The
shaleis grey,greenishyellow, weatheringdarkrusty brown ferruginousand
gypsiferousThelimestoneisthin beddedandarenaceousvhereasthe
sandstonds commonlyferruginous.Meting Memberis about 70mthick at the
type locality.

GeologicFormationscoveredin the Wind Corridorand Wind FarmSites

'rlllili:lll Fe- Flllll ::-'
::Illl'l Lll:ll'r-lll-l":l I Total een
Wied Covirled
r'l|rll|.r:llrlll..ll
I-_I eame thLarloaila JIL‘IIP R i AR A, =
|l|5||.-||| FE=r '|r|.-1|
Frame e mbig=y s pud gpneaily pracdam] i 2k
¥ I'Tl'l'.rl-ljl-. Al

del | o5



Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment

m 150 MW Wind Power Plant, Jhimpir, Sindh

Tricon Boston Consulting Corp Pvt Ltd

GeologicalSetting

The Prevailinggeologicconditionsin the region are the results of extensivein
undation,deposition,coastalmovements,and erosionover a long period of time
in the geologicalages. The geology of the region is closely related to the
formation processof HimalayanRangesResultingin intense deformation with
complexfolding, high angelstrike slip fault and crust thickeningexpressedn a
seriesof thrust faults. Theimportant tectonic changeswvhich have had so much
influencein the region are feebly visible particularlyin the Indusplain, andit is
only by consideringthe geologyon a broader regional scale,as well asin site
specificdetailed,that the effect canbe appreciated.

Most part of Sindhis coveredeither by recentalluviumor wind borne sand.The
principal features of the geologicalsignificanceare to be found in the hilly
portion of the province,toward the west of Indus.Outline extensionof this hilly
track occurseastof the Indusaswell near Sukkar,Hyderabadand Jerruck.The
isolatedhills of Nagarparkewon the northern border of the Rannof Kutchbelong
to quite adifferent systemboth geographicallandgeologically.

The hilly region of western Sindhconsistsalmost entirely of rocksbelongingto
the tertiary systemof geologicalnomenclature.lt is only along the Lakirange
and in its neighborhoodthat there is some exposureof rocksbelongingto the
next older system;the cretatious with the exceptionsof some volcanicbeds
associatedwvith thesecretatiousstrata, all the rocksformation of westernSindh
are the sedimentaryorigin. All of the more important hills messesconsist of
limestone.Greatmajorities of this limestonedepositbelongsto the nummultic
period and are largely built up of the accumulatedshells of foraminifera
principallythosebelongingto the genusnummulties.

SoilClassification
Thetexture of soilsin the wind corridor rangesfrom loamysaline,silty and
clayeyin the coastalareasto gravely,mainlyloamyand clayeysoilsin the inland
areas.
Theloamysoilsin the coastalareasare stronglysaline(hencedevoidof any
agriculture) moderatelyalkaline(pHof 7.9to 8.4)andstronglycalcareous
(CaCOg8ontentgreaterthan 15%).
Thesoilin the inlandareas especiallthoseareascoveredunderthe lower Indus
basin,consistanainlyof loamyand clayeysoils.Thesesoilshavelittle or no
salinity(0 to 4dSmd.) andare moderatelyalkaline(pHof 7.9to 8.4). Thesoilsare
generallynon saline,nonsodicexceptlocalsalinepatchesin inter dunalvalleys
andsomepartsof the alluvialplain.
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Thesoilin the lower half of the wind corridor consistamainly of loamyfine sand
salinesoils.Thesesoilshavehigh salinity (greaterthan 15dSmd.) with a few
patchesslightlysaline(salinitybetween4 to 8dSmd). Thesesoilsare neutrallyto
moderatelyalkaline(pHof 6.6to 8.4)andmoderatelyto stronglycalcareous
(CaCO®8ontentgreaterthan 15%)in nature.

Thesoilsin the remainingportion of the wind corridor consistamainly of loamy
part gravelysoils.Thesoilis similarin nature to the soilsof the coastalareasof
the wind corridor. Howeverthe soilsin somepatchesmaybe different with a
slightsalinity (between4dSmd. to 8dSmd.). Thistype of soilis usuallyneutral
(with apHof 6.6to 7.3),and moderatelycalcareougwith CaCO®&ontentin the
rangeof 3%to 15%)

Inland Jhimpir
Thesoilsof inland Jhimpirwind farm site are alsoclassifiedasmainlyloamy
salineand part gravely.Thesoilis similarin natureto the soilof Gharoarea.
Howeverthe soilsin somepatchesmaybe different with a slightsalinity
(between4dSmd to 8dSmd.). Thistype of soilis usuallyneutral (with a pHof 6.6
to 7.3),andmoderatelycalcareougwith CaCO&ontentin the rangeof 3%to
15%).Propertiesof soilin somepatchesof the wind farm maybe indifferentto
the onesstatedabovewith moderatelyalkaline(pHof 7.9to 8.4),strongly
calcareougwith a CaCOg®&ontentof greaterthan 15%)with little or no salinity
(between0dSmd to 4dSmd).
Thesoilandsoil propertiesmapis shownin Figure3 A and 3 6 respectivelyThe
different soilclassesoveredin the wind corridorandwind farmssitesis
providedin Table. Whereashe propertiesof soilin theseareasis providedin

Table
SoilClassificatiorin the Wind Corridorand Wind FarmSites
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SoilPropertiesin the Wind Corridorand Wind FarmSites
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LandCapability
Thedifferent soilregimesidentified in the wind corridorandwind farm sites
havedifferent land usepotentialson the basisof their characteristicor on the
basisof other externallimiting factorssuchasaridity, erosionetc. Thepotential
land usefor the soilregimeswithin the wind corridor hasbeenidentifiedin this
studyusingthe map of land capabilityfor Sindh.Thisclassificatioris expectedto
helpin the managemenbf soilsin the areaandfor further planningon landuse
within the wind corridorandwind farm sites.
In the land capabilitymapfor Sindh,eightland capabilityclassesre designated
by Romannumerals(l to VIII).In this systemclasseg to IV denote arablelands
with decreasinggriculturalpotential and classed/to Vllidenoterangelands
with decreasingangepotential.
Thewind corridor coversthe landareasrangingfrom very good (loamy)irrigated
cropland(Class) to areasun productivefor agriculture(Class/Ill).
Approximately60%of the land areacoveredin the wind corridoris productive
land capableof agriculture(rangingfrom Clasg to Clas3V). Theremainingland
isunproductivecomprisingmainlyof loamygrazing severelysalinetidal flats,
openwater andmarshandurbanareas.
Thepercentagewisedescriptivedistribution of land capabilityclassexoveredin
the wind corridoris providedin Tableandis shownin Figure

Inland Jhimpir
Thelandareacoveredby the wind farm site of Jhimpirconsistsof complexof
agriculturallyunproductive(rock)land and somepoor grazing(gravelyland)
(Clas¥/111L,VII). Thisareaconstitutesabout 38.3%of the total wind farm areaand
isalsoincapableof agricultureasthe soilunderneathmainlyconsistsof rockand
gravel.Theremainingportion (about61.7%)of the landis a complexof poor
torrent wateredcrop landandpoor (loamy)grazingand. Somepart of this land
is capableof agriculturebeingfed by torrent water whereasthe remaining
portion comprisesf grazingarea(capableof growinggrassandshrubs).
Thepercentagewisedescriptivedistribution of land capabilityclassexoveredin
the two wind farm sitesis alsoprovidedin Table andis shownin Figure
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LandCapabilityClassesn the Wind Corridorand Wind FarmSites
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Agriculture,followed by the forestry, is the main land usein the central alluvial
plain. Althoughmore than 50 percentof the total geographicareais cultivable,
only 26 percentof it is actuallylocatedin the central plain. Theland insidethe
Indus embankmentsis almost equally employed by agriculture and forestry,
while that outsidethe embankmentds more extensivelyutilized for agriculture
in the form of sparselydistributedirrigated plantation

Exhibit: LandUsein Sindh

LandUse Area Percentage
(Million Ha)
Not Sown 3.022 21.446
CurrentFallow 1.439 18.935
CultivableWaste 2.688 10.212
Total Available for | 7.149 50.593
Cultivation
Not AvailableForCultivation | 5.830 41.374
Forest 1.125 7.984
Unreported 0.007 0.049
Total 14.091 100.000

Inland Jhimpir
InlandJhimpirwind farm site consistsof areasthat havevariablelanduse.The
rockyandgravelysoilformation devoidthe majorland areafor anyagricultural
use.Howeverthe land areais alsoinfluencedby perennialgrazingconsistingof
shortgrasseshrubsandscrubs A few patchesof cultivatedland alsoexistin the
closevicinity and surroundingsof the wind farmssite whichcomesunderthe
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torrent water restrictedcropping.Thisareais dependenton residualmoisture
from torrent overflows.Themajor cropsin this areaincludegram,oilseeds,
barley,andpulses.

Thepercentagewisedescriptivedistribution of land useareascoveredin the
wind farm sitesof CoastalGharoandinland Jhimpiris alsoshownin Figureandis
tabulatedin Table.

LandUseClassificatiornin the Wind Corridorand Wind FarmSites
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The soil in the plain of Sindhis plastic clay that has been depositedfor Indus.
Combinedwith water it developsinto a rich mould and without water it
degeneratesinto a desert. Nearly the entire Indus valley has soil which is
extremelyfriable and easilydisintegratedby the flow of water. Resultantly the
water alwayscontainsa largeamountof suspendedilt
Water Resources

SurfaceWater Resources.

IndusRiver
Theriver Indusis the main sourceof water in the project area.Thelndusrisesin
Tibet,at an altitude of about 18000feet amsl,and hasatotal catchmentsareaof
654,329km2. Lengthof the IndusRiverin the country is about 2,750 km. five
mainriversthat join Indusfrom the easternsideare Jhelum,ChenabRavi,Sulej
and Bias.Besideghese,two minor rivers Soanand Harrowalsodrain into the
Indus. On the western side, a number of smallrivers join Indus,the biggestof
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which is River Kabulwith its main tributaries i.e. Swat, Panjkoraand Kunar.
Severabmallstreamssuchas Kurram,Gomal,Kohat, Taiand Tank,alsojoin the
Induson the right side.

The Indus River exhibits great seasonalvariations,with more than 80% of the
total annualflow occurringduringthe summermonth, peakingin June,Julyand
August.

ThelndusRiverand its tributaries on an averagebring about 154 MAF of water

annually.Thisincludes144.9 MAFfrom the three westernriversand 9.14 MAF
from the easternrivers.Most of this, about 104.7is diverted for irrigation, 39.4
MAF flows to the seaand about 9.9 MAF is consumedby the systemlosses
which includesevaporation,seepageand spills during floods. The flows of the

Indusand its tributaries vary widely from yearto yearand within the year.Asis

the casewith the water availabilitythere is significantvariationin annualflows

into sea.

ThelndusDelta

Historically,the Indus Delta hasformed in an arid climate under conditions of
high river dischargeto the proportion of 4 billion tons of sedimentper year.In
the past, this hascontributedto a progradingseawardof the deltaasa result of
interaction of fluvial and marine processesand a moderate tide range of
approximately2.6 meters. Progradationhasoccurredin spite of extremelyhigh
waveenergiesof the order of 1,400million ergs/secDuringthe pastsixdecades,
however, the construction of dams and barragesand extensive engineering
worksupstreamhasreducedthe sedimentloadto 100650 million tons per year
(basedon different studies).Thisdecreasein sedimentload together with the
extremely high wave energies is expected to cause rapid reworking and
transgressiorof the Indusdelta.

What makesindusdelta uniqueis the fact that it experienceghe highestwave
energy of any river in the world. During the monsoon season,from Mayr
September the delta front receivesmore wave energyin a singleday than the
Mississippdeltareceivesn the entire year.

Thelndusdeltaistriangularin shapeand occupiesa largepart of the provinceof
Sindh,coveringabout 30,000km2. It is about 240 km in length alongthe axisof
the riverand220km at its widest,from Karachto the greatRannof Kutch.

RiverWater Quality

The water quality of Indus Riveris generallyconsideredexcellentfor irrigation
purposes.The total dissolvedsolids (TDS)range from 60 mg/l in the upper

reacheso 375mag/l in the lower reachesof the Indus,which are reasonable
=8 levelsfor irrigated agricultureand alsoasraw water for domesticuse. The
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disposalof saline drainagefrom various irrigation projects has been a major

factor in the increasedTDSin the lower reachesof the riversin the IndusPlain.
Thereis progressivaleteriorationdownstreamand the salinityis at its maximum
at the confluenceof the Chenaband Ravirivers,where the TDSangesfrom 207

to 907 mg/l. A slightimprovementin water quality is noted further downstream
at Panjnaddue to dilution from the inflow from SutlejRiver.The quality of the

Induswater at Guddu,however,is within acceptablelimits for agriculture; TDS
beingin the rangeof 164270mg/I.

In the upper reachesof the Indus River,the DissolvedOxygen(DO) content
remainsabove8.5 mg/l whichis well abovethe acceptableevelsof 4 mg/l. The
BiochemicaDxygenDemand(BOD)downstreamof Attock hasbeenrecordedas
2.9 mg/l. At Kotri, it hasa suspendedsolid (SSontent of 10to 200 mg/I. Indus
River water quality has been studied at the Dadu Moro Bridge and Kotri
Barrage with nitrate levelsat 1.1 and 7.5 mg/l, phosphateat 0.02and 0.3 mg/I,
BODat 2.4 and 4.1 mg/|, faecalcoliformsat 50 and 400 per ml, and aluminumat
1.8 and 0.2 mg/| respectively.Due to industrial waste dischargesrom Punjab
and Sindh,a high content of heavymetalssuchasnickel,lead,zincand cadmium
havealsobeenfoundin Induswater.

Lakes

There exist severalfresh water and brackishlakesin the SindhProvince.The
salientamongtheseincludesManchar,kenjharand Halejilakes.KenjharLakeis
situatedmorethan 20 km approx.to the proposedsite.

Groundwater

The Indus Basinwas formed by alluvial deposits carried by the Indus and its
tributaries. It is underlainby unconfinedaquifer coveringabout 15 million acres
(60,700Km2)in surfacearea. In Sindh,about 28% of the areais underlain by
freshgroundwater. Thisis mostlyusedassupplementairrigation water pumped
throughtube wells. Somegroundwater is saline.Water from salinetube wellsis
generallyput into drainsand, where this is not possible,it is dischargethrough
largecanalgfor usein irrigation, after diluting with the freshcanalwater.

Beforethe introduction of widespreadirrigation, the ground water table in the
Indus basinvaried from about 12 m in depth in Sindhand Bhawalpurareasto
about 30 m in RechnaDoab.After the introduction of weir controlledirrigation,
the groundwater table startedrisingdue to poor irrigation management)ackof
drainage facilities and the resulting additional recharge from the canals,
distributaries,minors,water coursesand irrigation fields. At somelocations,the
water table rose to the ground surfaceor very closeto the surface causing

water foggingand soil salinity,reducingproductivity.

/
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Hydrologyrinland Jhimpir
SurfaceHydrology

Theonly perennialwater channelin the areaisthe KalriBagha(KB)Upper
FeedemwhichfeedsKinjharLakewith Induswater from Kotri Barrage TheKB
Feederis about20kmawayfrom the Jhimpirwind farm site andlieson its
easternside.TheKBfeederis about61kmlongandits designdischarges about
258 cubicmetersper second(cumecs).

KinjharLakeis alsobeingfed by the hill torrents duringfloodsfrom the western
side.Thecatchmentareaof thesehill torrents are about 1664sgkm and have
their outfall into the KinjharLake.Thesehill torrents includes;RodhNaiand Liari
Nai.BaranNaiwhichisthe principalsourceof flood dropsinto the Riverindus
downstreamof Kotribarrage.

KinjharLakeis the mainsourceof freshwater for drinkingandirrigation for the
areasdownstreamof Jhimpirincludingthe city of KarachiKinjharLakeisan
artificial water storagereservoirlocatedin Thattadistrict. It cameinto existence
asaconsequencef implementationof the Kotri Barragecanaldrrigation
Project.Thisartificial reservoirhasbeenformed out of natural depression®f
SonheriandKinjharDhandsThegapsbetweenthe surroundinghills of the
dhandswere closedwith the constructionof earthenembankmentdavingan
averageheightof about 7.6m. Thesalientfeaturesof KinjharLakeare provided
below.

Apartfrom KBFeeder hill torrents and KlnjharLakethere iIsno other sourceof
surfacewater availablein the area. Thequantity of water in KinjharLakeis
ampleto fulfil the requirementsof the downstreamareasfor irrigationand
drinkingpurpose.
GroundwaterHydrology
Jhimpirareahasmeagergroundwater resourceswvhichare mostlysaline.
Scatteredpatchesof sweetgroundwater do exist.In generalthe aquiferis
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of limited thicknesgo poor and paucity(verylimited presenceof water) aquifer.
Theyieldvariesfrom 10m3/hr to 50m3/hr downto 150m.
Themeanannualrainfallis about 200mmwith maximumoccurringin the
monsoonseason.Theconsolidateddepositsexposedare sedimentaryin nature
andarethe extensionf Kirtharrangeand southernaxialbelt. These
sedimentaryrocksconsistmainlyof limestone,shale,sandstoneand
conglomerateand havelittle interstitial porosity.

Afew tube wellswere visitedduringthe field surveyin SepOct2015in order to
collectinformationregardingyield, quality of water and depth of water table.
Generallyall the tube wellswere drilled between50mto 80mdepthandhavea
yield of about 50ms3/hr. Exceptfor one (SheikhiNasirwhichhassweetwater) all
the visitedtube wellshavesaline/brackistwater, thoughthe localswere usingit
for domestic livestockdrinkingandirrigation purpose.Accordingo the locals
the water quality improvesasone movesnorth kwest.
Localausuallybringdrinkingwater in tankersfrom the Nooriabadareawhere
governmentand private tube wellsdeliversweetwater on payment.

Rawwater supplyfor construction,operationanddrinkingcouldbe managed
from Kinjharlakeandtube wellsin the Nooriabadareaif required.
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Saline/Brackishwater in Jhimpir
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Meteorology

The climate of most part of the Sindhis arid characterizedfor four distinct
seasonsn a year, that is Winter from mid Novemberto February springduring
March and April summerfrom May to Mid rSeptemberand autumn form Mid —
Septemberto Mid — Novemberexceptcoastalbelt where mostly dry and humid
conditionspersistsround the year. Thereexistseveralmeteorologicalstationsin
Sindh; data recorded at some of these stations is provided in the following
sections.

Temperature
Juneis the hottest month in most part of the Sindh,with meandaily maximum
temperaturerecordedas44.33C.Januaryis the coldestmonth in the area,with
the meandaily minimumtemperaturerecordedas5.42C

Exhibit: Mean Monthly Maximum TemperatureRecordedat Karachi(C)

2008 2009 2010 2011 2012 2013 2014
Jan 27.2 27 27.6 26.6 24.9 26 26.9
Feb 29.6 28.2 28.5 29.9 26.3 31.3 29.4
Mar 33.1 33.3 32.4 36.2 315 31.8 314
Apr 34.6 35.4 36.6 35.4 35.3 34 37.7
May 35.1 35.6 35.7 36.8 35.4 34.6 36
Jun 34.9 35.1 34.9 35.6 36 35.3 36.4
Jul 32.2 32.2 34.1 33.8 33.2 33.8 37
Aug 32.3 31.6 32.6 32.7 32.2 31 37.6
Sep 33.1 314 32.5 32.8 34.2 34.2 35
Oct 36 36.5 37 33.7 35.2 35 35.3
Nov 33.5 32.7 32.2 33.1 33.1 33.4 33
Dec 30.4 28.1 28.3 29.4 28.4 26.3 29
Annual 32.7 32.3 32.7 33 32.1 32.2 33
SourcePakistarMeteorologicalDepartment
Exhibit: Mean Monthly Minimum TemperatureRecordedat Karachi(C)
2008 2009 2010 2011 2012 2013 2014
Jan 11.5 12.8 12.7 12.9 12.3 11.7 13
Feb 14.9 13.8 16.9 14.5 11.3 18.1 17.3
Mar 19.6 19.5 19.8 19.1 20.3 19.6 19.7
Apr 23.8 23.9 24.2 24.8 23 24.5 24.7
May 28.1 27 26.5 27.3 26.4 27.5 27.6
Jun 29 28.2 28.2 28.8 28.3 28.5 28.6
Jul 27.1 25.6 27 26.3 27.5 27.2 28.3
68
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Aug 26.5 25.6 27 26.3 26.6 26.3 27.4
Sep 25.9 24.8 25.3 25.3 26.6 26.8 27

Oct 24.4 22.5 20.9 22.4 22.9 25.7 26.4
Nov 18.6 17.7 15.2 18 18.9 194 19.8
Dec 15.8 14.9 12 15.4 13 14 13.7
Annual | 22.1 21.7 21 21.9 21.4 22.5 21.8

SourcePakistarMeteorologicalDepartment

Mean daily maximumand meandaily minimumtemperaturesof variousdistricts
in the project areaare presentedin following exhibits.In view of the very small
differencesamongthesetemperatures,this data canbe taken asrepresentative
for the entire projectarea.

Exhibit: Mean Monthly Maximum Temperaturesat Different Cities(°C)

Month Nooriabad | Umerkot Sanghar Badin Jacobabad
Jan 25.04 26.49 24.31 25.78 22.60
Feb 28.15 29.16 27.06 28.59 25.24
Mar 33.38 34.52 33.29 34.02 31.38
Apr 38.87 39.12 39.25 38.40 38.00
May 41.62 41.49 43.53 39.85 43.08
Jun 40.15 39.72 43.23 38.02 44.33
Jul 37.40 36.19 40.37 35.11 40.56
Aug 36.30 34.51 38.60 33.61 38.24
Sep 36.84 35.70 38.14 34.36 37.00
Oct 37.19 37.12 37.14 35.80 35.32
Nov 31.95 32.98 31.59 31.87 30.06
Dec 26.27 27.95 25.53 26.68 24.11
Annual 34.47 34.52 35.19 33.48 34.15

SourcePakistarMeteorologicalDepartment
Exhibit: Mean Monthly Minimum Temperaturesat Different Cities(°C)

Month Nooriabad | Umerkot Sanghar Badin Jacobabad
Jan 11.08 5.42 5.92 8.73 7.63
Feb 13.62 8.71 8.72 11.60 10.48
Mar 18.50 14.29 14.22 16.80 16.30
Apr 22.98 20.12 19.71 21.80 22.33
May 26.16 24.50 24.59 25.47 26.74
Jun 28.07 27.17 27.67 27.46 29.38
Jul 27.81 26.82 27.60 27.04 29.22

Aug 26.71 25.73 26.33 26.06 28.25
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Sep 25.34 23.88 23.77 24.87 25.85
Oct 22.27 18.54 18.18 21.70 20.29
Nov 17.29 11.89 12.23 15.86 14.08
Dec 12.50 6.62 7.39 10.10 8.74
Annual 21.03 17.84 18.00 19.76 19.95

SourcePakistarMeteorologicalDepartment
Precipitation

July, Augustand Septemberare the most humid monthsin the area, whereas
May and Junearethe leasthumid months.

Exhibit: PrecipitationRecordedn Karachi(mm)

2008 2009 2010 2011 2012 2013 2014
Jan 0 0 6.4 13.7 6.6 Trace 0
Feb 0 2.4 21.8 0 12.8 0 0
Mar 0 0 0 0 Trace Trace 0
Apr 0 0 0 0 0 0 0
May 0 0 0 0 0 0 0
Jun 10.6 Trace 16.3 Trace Trace Trace 11.2
Jul 73.6 Trace 270.4 3 Trace 6.2
Aug 16.2 52.2 9.8 5.6 0.3 8.6
Sep Trace Trace Trace Trace 54.9 21.9
Oct 0 0 0 39.3 0 0
Nov 0 0.5 0.2 0 0 3.1
Dec 0 0.4 0 4.3 17.1 61.3
Annual | 100.4 55.5 324.9 65.9 91.7 301.1 156.8

SourcePakistarMeteorologicalDepartment

Wind Data

Exhibit: AverageWind SpeedRecordedat Nooriabad (meter per secondor
m/s)

2008 2009 2010 2011 2012 2013 2014
Jan 3 3.6 4.0 3.4 3.6 2.0 2.0
Feb 3.2 3.9 5.0 3.7 4.2 3.0 3.7
Mar 3.3 4.0 5.4 4.0 4.8 3.0 4.0
Apr 5.6 6.5 5.2 6.0 5.1 6.2 4.0
May 7.5 8.5 7.7 8.0 7.1 8.0 6.0
Jun 8.1 8.2 8.8 9.0 7.5 7.7 6.3
Jul 7.8 9.8 6.7 10.0 9.0 8.3 7.7
Aug 7.3 7.3 7.1 9.5 6.9 6.2 7.9
Sep 6.5 7.7 6.0 7.3 6.4 4.7 6.9
Oct 2.7 3.3 3.2 3.8 3.9 4.2 4.1
{
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Nov 2.6 2.9 3.1 1.0 2.0 2.2 2.5
Dec 2.9 3.2 3.0 2.5 1.5 3.0 2.9
Annual | 4.9 5.7 5.4 5.7 5.2 4.9 4.3
SourcePakistarMeteorologicalDepartment

Climate

Pakistan’slatitudinal and longitudinal extents and its northern rim of lofty
mountains are the two factors which have a great bearing not only on the
temperature and rainfall patterns, but also on the general circulation of the
atmosphereon the southernAsia.

Climateof Pakistanaccordingto Koppen'sclassificatiorfalls under following five
types

Tropical Semiarid with Dry Winter: This climate type prevails in Karachi,
Hyderabada"c southern Khairpur Division. The mean annual temperature is
abovel8°C.

TropicalArid: Thisis characterizedy averageannualtemperatureof about 18°C
with winters. ThisincludessouthernKalatandwhole of the IndusPlain

Cold Semiarid With Dry Summer: This climate type covers central Kashmir,
Peshawab.l.Khan,Quettaandnorthern half of KalatDivision.

SnowForestClimate: Thisclimatetype is characterizedy averagetemperature
of coldest month below 0 °C. Mean temperature of the warmest month is
between 10 and 22 °C. It includesnorthern mountainousareasand parts of
Kashmir.

ExtremeCold: Thisclimate type is characterizedoy averagetemperature of the
wanres:monthsbetween10andO °C.It comprisesasternand northern parts of
KashmirChitraJGilgitand Laddakh.

Baseduponthe aboveclassificationmost parts of the proposedprojectareaare
includedin the TropicalArid climate zone,while some southern parts of Sindh
arelocatedin the TropicalSemiarid with Dry Winter climatezone.

Theclimateof the wind corridoris broadlydescribedasmoderate.Various

meteorologistshave developedclassificationschemeso describelocal climatic

featuresof Pakistan. Shamshad1956)hasclassifiedthe climate of Pakistanon

the basisof characteristicseasonsfound in the country. Takinginto account

topography, proximity to the sea,rainfall, temperature, and winds, Shamshad
has defined eleven climatic zones for Pakistan.Under his scheme,the
{

del | 1



Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment

m 150 MW Wind Power Plant, Jhimpir, Sindh

Tricon Boston Consulting Corp Pvt Ltd

climate of the wind corridor is classifiedas ‘Subtropicaldouble season”,which
mayfurther be subdividednto hot land and coastland.

Thecharacteristideaturesof hot land climaticzoneis low rainfall, (lessthan 250
millimeters per annum) absenceof a well defined rainy season,and high
temperaturesthat increasefrom eastto west. Whereasfeatures of the coast
land climatic zoneincludeoccurrenceof afternoon seabreeze,low rainfall, (less
than 250mm per annum)with moderate and high temperaturesin coastaland
inlandareasrespectively.

Themeteorologicaktationsof Badinand Hyderabadare locatedwithin the wind

corridor. However, the meteorological data from Karachi station is also
representativeof the prevailingclimatic conditionsof coastalareasin the wind

corridor. Interpretations of available meteorologicaldata from the station of

Hyderabadshow that the upper part of the wind corridor constituting parts of

Hyderabadlistrict experiencesnoderateclimateasa whole. Themonthsof May

and June are very hot during the day with a maximum and minimum

temperature of 41°Cand 26°Crespectively.This follows by an abrupt fall in

temperaturesduring the night with a pleasantbreeze.Decemberand January
are the coldestmonths. Humidity varies,highestabout the end of Augustwhich

is muchlessin May when the air is uncomfortablydry. Fogsare commonin the

cold season.Thedistrict liesin the rain shadowarea. Heavilyladen south west

monsoon cloudsrising from the Arabian Seapassover this area without any
appreciableshowersexceptoccasionakhowersin the month of July.In winter

the district gets some rain from the cyclonicwinds blowing from the Persian
Gulf.

Theclimatic conditionsof Thattaand Badindistricts may be taken as moderate
asawhole. Theclimateis temperedby the cool seabreezewhichblowsfor eight
monthsof the yearfrom Marchto October.Duringthe monsoonseasonthe sky
is cloudybut there is very little precipitation. Theclimatein summeris generally
moist and humid. The cold weather in the districts start from the beginningof

Novemberwhen a suddenchangefrom the moist seabreezeto the dry and cold
north east wind brings about as a natural consequencean immediate fall in

temperature. The maximumtemperature in the hot weather does not usually
exceed40°C,while the minimum readingin the winter doesnot go below 8°C.
Therainfall variesin different parts of the Thattadistrict. Smallwind stormsblow
during the summerseason.The annual averagerainfall of the district is about
200mm.Theaverageannualprecipitationfor Badindistrictis about220mm.

CoastalGharoand Inland Jhimpir

Variouswind farm promoters have installedwind mastsin order to record the
direction and speed of wind at various heights in the proposed wind farm
development sites of Jhimpir and Coastal Gharo. Records of various
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meteorological parametersincluding wind speed, direction and temperature
from 2003to 2007are availablefrom thesewind masts.

Interpretation of this data hasrevealedthat the climate in the proposedwind

farm sitesis moderate. The sites experiencehigh wind speedswith an average
wind speedof 5.2 meters per second(m/s) in CoastalGharoand 6.64 m/s in

inland Jhimpir. The wind rose plotted indicatesthat about 35% of the wind is

blowing from the west direction in case of Coastal Gharo, whereas
approximately49%of the wind is blowing from the SouthWest (SW)direction
for inland Jhimpir. The western hot winds blow particularly in the months of

May, Juneand July.Infrequent dust storms also blow during the hot seasonin

Inland Jhimpir.Thenorthern windsblow duringwinter season.

The annualaveragetemperaturesin the wind farm sites are usuallymoderate
with anannualaverageof about 25°Cfor the two sites.Apriland May are among
the hottest months of the yearwith temperaturesrisingcloseto 40°Cand 43°C
for CoastalGharoand Inland Jhimpir respectively.Decemberand Januaryare
amongthe coldestmonthsof the yearwith temperaturesin the rangeof 9°Cand
8°Cfor CoastalGharoand InlandJhimpirrespectively.

The five years of meteorological data including average wind speed, wind
direction, averagetemperatures,maximumand minimum temperaturesfor the
proposeddevelopmentsitesare shownin Table.

Thewind roseof the Jhimpirwind farm sitesis shownin Figure.
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Summaryof AverageTemperaturesn CoastalGharoand Inland Jhimpir
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Rainfall

Averagearearainfall in the project arearangesbetween 110 mm (Jacobabad)
and 222 mm (Badin).Maximum rainfall (About 60% of the total annual)occur
during the monsoonseason(July,Augustand September) while the period of
minimumrainfall or drier periodis Octoberand November.

Humidity

July, Augustand Septemberare the most humid monthsin the area, whereas
May and Juneare the least humid months. Averagemonthly relative humidity
(RH)valuesat variouslocationsin the project area are provided in following

Exhibit
Exhibit: RelativeHumidity in %
Month Hyderabad | Umerkot Sanghar Badin Jacobabad
Jan 47.90 45.52 59.98 50.38 50.88
Feb 45.38 44.45 56.00 48.81 48.23
Mar 42.40 42.55 50.62 48.36 42.76
Apr 41.88 42.73 44.66 48.97 33.01
May 46.96 46.81 42.63 53.10 30.93
Jun 56.35 56.40 51.81 60.70 41.16
Jul 63.42 67.23 62.10 69.61 56.18
Aug 65.26 70.15 66.06 72.55 62.20
Sep 61.37 64.76 62.38 69.78 59.38
Oct 47.65 50.78 55.16 59.15 48.87
Nov 46.40 44.58 59.48 53.88 45.75
Dec 49.26 46.84 62.47 52.46 52.73
Annual 51.19 52.11 56.03 57.56 47.70

SourcePakistarMeteorologicalDepartment

Ambient Air Quality

Sincethe primary sourceof air pollution at the site is the vehicularemission the
key pollutants likely to be found at these locationsinclude carbon monoxide
(CO),oxides of nitrogen (NOx), sulfur dioxide (SO2),and particulate matters
(PM).A typicalair quality datafor someurban centersin the country which can
be usedasa genericambientair quality baselinefor the projectsite.
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Ecology
Flora

Theflora of the areais governedby the type of soilandthe amount of moisture
available. TheThattadistrict hasa wide rangeof soiltypesdueto its diverseland

forms which include sandy,deltaic, alluvial, gravel,coastaland mountainous.In

the Kohistanregionthe dominant trees and shrubsare hubul (acaciaarabica),
kaneli (prosopisspicegra)pi (salvadoraolioides),karil (capparisaphylla),rhazya
stricta, deamiaextensaand many other. The dominanttrees, shrubsand under
shrubsof sandsdunesare representedby ak (calotropisprocera),lai (tamerix
diocia)besidebabul,kandiandkaril, etc. Theplantsfound cultivatedor wild near
villagesin the alluvialtracts are neem(azadirachtandica),ber (zizyphugujube),

andserrel(albizzidebbeck)etc.

Fauna

Thewildlife in the areahasbeen affected by colonizationof the areaand many
wild life specieshave either diminished or vanished.At present hyenasand
wolvesare hardly everseen.Jackalsre fairly commonandfoxesare seenin the
rapidly contractingareaof dry waste.Hogdeerwhichwere still found onceseen
alongthe bankof river Indusare uncommonand pigsthough diminishedare still
found in small number. Hare and deer are fairly common. The Kenjhar,Haleji
haderoLakesare located on the international flying routes of the birds. Among
birds both grey and black partridgesare very commonin the forest plantation.
Most of the common kind of wild duck and water fowl are seenin the cold
season.Kunjare alsoregularwinter visitors. Sandgrouseof variouskinds visit
the district in the cold weather, but the expansionof the cultivated area has
driventhem away. Thisalsoappliesto the houbarawhich was quite commonin
former times. Quailsare common.

The other birds are found in the area are Indian cursor, small Indian swallow
plover, Asian open bill stork, black and glossy ibris, sirkeer malikoha or
commonlyknownascuckoo,Indianscoopsowl, duskyhornedowl etc. Thewater
fowl censusrevealedthe biggestconcentrationin the whole of Pakistanon
KenjharLake.

BiologicalResources

Thissectionprovidesan overviewof the ecozoneswild flora and fauna,andthe
habitat conditionsprevailingin the project area. The descriptionin this section
has been preparedon the basisof secondaryliterature review, and field visits
carriedout in the areaduringthis ESAand earlierassignments.

OriginalEcozone®f ProjectArea
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TropicalThornForestEcozone

Thishabitat was the most extensiveecozoneof the Indusplain, and currently
existsonly in placeswhere the land has not been convertedfor habitation or

cultivation. Thishabitat compriseslow forests of thorny and hard wooded tree

speciesdominatedby Acaciaspp. Thetreesof suchforestshaveshort bolesand

low branchingcrowns. Theseare usually not closegrowth trees hence their

canopiestouch eachother in exceptionallyfavorablespots. The usualheight of

the treesis 20 B0 feet (6 ® m). Other plantsthat grow mixedwith Acaciainclude
SalvadoraProsopis Capparisand Tamarix.The shrubsof the ecozoneincluded
Caiotropis, Zizyphus,Suaed,while herbs of the area included Chenopodium,
CailigonumHaloxylonandvariousspecief grasses.

The major wildlife mammalspeciesof this ecozonewas Longeared Hedgehog,
Desert Hare, Porcupine, Desert Wolf, Jackal,Bengal Fox, Desert Fox, Honey
Badger, Small Indian Civet, Grey Mongoose, Small Indian Mongoose, Striped
Hyena,Indian DesertCat, Caracal JungleCat, Wild Boar, Nilgai, Blackbuckand

ChinkaraGazelle.

Birds of the ecozoneincluded Grey Partridge, Peafowl, Common Quail, Ring
Dove, Red Turtle Dove, Little Brown Dove, Green Pigeon, Hoopoe, Spotted

Owlet, Barn Owl, DuskyHorned Owl Indian Nightjar, Wryneck, Goldenbacked
woodpecker,PiedWoodpecker Wood Shrike,GreatGreyShrike,Rufousbacked
shrike, Fantail Flycatcher,Commonbabbler, Junglebabbler, HoubaraBustard,
GreatlndianBustardand manyother speciesof passerinebirds.

RiverineTractHabitats

Originally the riverine habitats used to have heavy, seasonalfloods. Since
forecastingand prior warning were not availableto the rural people, these
habitats were not occupied for agriculture and habitation. Natural resource
exploitationwasalsonot extensive Asa result, this natural flora alongthe rivers
flourished. These included: Tamarix, Saccharum,populus and Acacia. Typha
growthwascommonwhereverthe water wasstagnantor slowmoving.

Modified Nature of Habitat

Major parts of the original habitats describedabove have been modified into
new habitats, primarily asa result of extensivecultivation and expandingurban
centers as well as rural settlements. These new habitat types are briefly
discussedelow.

Agricultural Habitats

Most parts of Sindhare under very intensiveirrigated cultivation. In addition,
livestockrearingis alsopracticedextensively and milk animalsare common.The
= Use of the chemicalfertilizers and pesticidesis very common. Several
speciesof wildlife have adapted to the changedhabitat. Theseinclude:
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Jackal;Jungle Cat, Bengal Fox, Small Indian Mongoose, Shrew, Rodent pests
including Porcupine,Fruit Batsand WId Boar. The avifaunawhich survivedthe
modified habitat include Doves,Black Partridge, Cuckoos Koel, Woodpeckers,
Parakeets,Bulbuls, Babblers, Black Drongo, Beeraters, Finchesand House
Sparrow.Thereptilian speciesof this modified habitat include Krait, Cobra,Sawr
scaledViper,RatSnakeand Monitor Lizard.

In thesemodified habitats,the winter bird speciedrom Himalayashavereduced
dueto the extensiveuseof pesticidesn theseareas,sincethesespeciedfeed on
the insects.Thesebirds play an important role in controlling insectsparticularly
in the forests. Almostall of the project componentsare locatedin this type of
habitat.

Ruraland UrbanHabitats

Theseinclude human habitationswithin agricultureareas,as well asthe urban
centers.Scavenger$ike Jackalsre attracted to the garbagedumpsand human
fecesfor food. House Sparrowsbreed in the houses.Bank Mynas and Cattle
Egretsfeed on grasshoppersn the rangelandswith cattle and buffalos.Banyan
and Peepaltrees still grow in villages.GreenPigeonsand barbetsfeed in these
trees.

Migratory Birds

There are many migratory bird species,which still visit or passthrough the
modified ecozones.These include geese and ducks, cranes, many waders,
raptorsand largevariety of passerinebirds suchaslarks,cuckoosyooks,ravens,
starlings, tits, warblersand finches. Someof these birds fly in to stay for the
winter, while the rest fly throughthe year.Formanyspecieghe provinceserves
as a breeding ground while others procreate in other areas but have been
spottedin thisregion.

Wetlands

Wetlands are among the most productive ecosystemsin the world. Since
Pakistanis situated on the flyway to Central Asia and South Asia, the birds
breedingin Centraland Northern Asia,migratethrough Afghanistarto the Indus
Valley, particularly to the wetlands across Sindh which are major wintering
groundsof migratory water birds. Someof the important wetlands are briefly
describedbelow.

Manchar Lake, (located 253 km away from the project site) a threatened
wetland dying from pollution and mismanagementwas once consideredthe
largestfreshwaterlakein Asia.lt is locatedabout 12 miles west of the town of
SehwanSharif and spread over an area of 100 square miles that was once

= renownedfor its beauty and the large population of migratory birds and
wild fowl. Thewater supplyfor MancharLakedependson water flows from
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Riverindusvia Aral Wah and DanistarWah, storm water and hill torrents from
Kirthar Hills and effluents from drainageunits via Main NaraValleyDrain. Over
the lasttwo decadesthe freshwater intake of the lake hasdeclinedsignificantly
relativeto the salineandtoxic effluentsdischargednto it.

Keenjhar (Kalri) Lake Keenjharalso known as Kalri Lakeis one of the largest
freshwaterlakesin Pakistanlt is locatedon 24° 56 N, 068°03'Ecoordinates.It

haslength of about 24 km, width 6 km and capacityof 0.53million acrefeet. It is

locatedat a distanceof about 122 km eastfrom Karachiand 19 km north eastof

Thattatown. Thelakewascreatedin 1930sfrom the two smallerlakesKeenjhar
andKalriby the constructionof adamat Chilyaanda 12 km embankmenton the

easternside. Indus providesKeenjhar,the required water through Kalri Baghar
(KB)Feeder.KB Feederstarts from Kotri Barrage.Sincethe area is arid and

receiveslessthan 200 mm annual rainfall, hence Indus is the only source of

water for this lake.

The lake has extensive reed beds, particularly in the shallow western and
northern parts and rich submerged and floating vegetation. The natural
vegetationof the surroundingarea s tropical thorn forest. The climate is dry
subtropicalmonsoonal.

The lake is internationally important for a wide variety of breeding, staging,
passageand wintering water birds. Thewintering birdsincludeducksand geese,
shorebirds,flamingos,cormorants,heronsand egrets, ibises,coots, gulls, terns
etc. Thebreedingbirdsreported from this wetland are Cotton Teal,NightHeron;
Pheasanttailed Jacanaand Purple Moorehen. About 100,000birds have been
recordedfrom this wetland in winter (basedon WWFreports 19704972). This
lake hasrich submergedand floating aquaticvegetation.The natural vegetation
of the surroundingareais tropical thorn forest. TheLakeis rich in fish faunaand
supportsthe livelihood of about 50,000local people. Main activitiesat the site
are commercial fishing, nature conservationand public recreation. The site
servesas a major source of drinking water for Karachi.KeenjharLake was
declareda Garre Sanctuaryin 1971 and designatedas a Wildlife Sanctuaryin
1977.

DrighLake: (374km awayfrom project area)lt lies 18 km west of Larkanalt is
locatedon 27°34 N, 068°06'Ecoordinates Drighis a small,slightlybrackishlake,
with extensivemarshessituatedin the Indusfloodplain. Thelakeis fed by water
from the nearbycanalsystemand by localrun off from monsoonrains. Thelake
is situatedin an areaof cultivated plains,generallydividedinto smallfields for
rice cultivation. It is a seminatural wetland, supportingrich and diverseaquatic
vegetation. The climate is arid and subtropical, with hot summersand cool
winters.

Thesite regularlyhostsover 20,000water birds, mostly ducks,geeseand coot in
winter. It is a breedingand wintering areafor a wide variety of water birdsand
an important roostingsite for night heron. Thewintering birds alsoinclude
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shorebirds,cormorants, pelicans,flamingos,jacanas,gulls and terns. Thislake
wasdesignatedasa Wildlife Sanctuaryn 1972.

Haleji Lake (approx. more than 32 km away from project area) is a perennial
freshwaterlakewith marshesanda brackishseepagdagoon.Considereda game
reservein 1971, this lake wasdeclareda wildlife sanctuaryandin 1976,the lake
proceededto becomea Ramsarsite. Haleji servesas an important source of
water for Karachibesidesbeing a popular recreationaldestination. The Lakeis
locatedin Thattadistricton 24°47 N, 067°46'Ecoordinates.

Jubho Lagoon(approx. 93 km from project area) is a shallow, small brackish
water lagoonwith mudflats and marshesthat support a large concentrationof
migratory birds includingflamingosand endangeredDalmationpelicans,a rare
speciesin the world. Thiswas declareda Ramsarsite in 2001 becauseof the
efforts madeby IUCNPakistan.Thelagoonis locatedin Thattadistrict on 24° 20
N, 068°40'Ecoordinates.

Nurri Lagoon( approx.200 km from project area) is also a brackish,privately
owned lagoonwith barren mudflats that is visited by large concentrationsof

migratory water birds. It was also declareda Ramsarsite in 2001. Increased
salinity, seaintrusion, population pressuresagriculturaland industrial pollution

are major threats to this site. Thelagoonis located in Badindistrict 24° 30 N,

068°47'Eon coordinates.

Deh Akro (approx. 300 km away from project area) is a wildlife sanctuary
consistingof four major habitats; desert, wetland, marsh, and agricultural.
Locatedin Nawabshaldistrict, it is a natural inland wetland ecosystemwhich

supports a variety of rare and endangeredwildlife species.This area hosts a

considerablenumber of rare fauna.Many indigenousfish speciesare alsofound

here.Water scarcityduringa persistentdry spellis adverselyaffectingthis area.

Other lakesof the provinceinclude Badinand KadhanLagoons,CharwolLake,
GhauspurJheel,HadieroLake,HamalKatchriLake,KhangoLake,Khipro Lakes,
LanghLake MahboobLake,Phoosnd.akesPugriLake,SadhoriLake,Sanghriaro
Lake ShahbuderandaffriLake Soonhariakeand TandoBagoLake.

Important Point: Theprojectis not locatedin the immediatevicinity of any of
thesewetlands.
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Historical Occurrence of migratory birds observed/reported from

project areas
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Inland Jhimpir

Habitats (Informationon this sectionis largelytakenfrom UNEFREIAReport,2007)

FlatPlains
Thishabitat occupiesa major portion of the projectarea.Theflat plainsare
mainlygravelyin nature while in depressiongwhererain water accumulates),
vegetationwasobserved Atotal of 22 plant specieselongingto 16 families
havebeenidentified within the InlandJhimpirprojectarea.Someof thesefloral
speciesncludeCapparigieciduasLimeumindicumand Zizyphusiummularia.
Thefaunalattributes found within this typicalhabitat were Ratel/Honeybadger
(Mellivoracapensis)Asiaticjackal(Canisaureus),Commonred fox (Vulpes
vulpespusilla),Indianfox(Vulpesdengalensis)indianporcupine(Hystrixindica),
Indiandesertcat (Felissilvestrisornate), IndiangreymongoosgHerpestes
edwardsi) Indianhare (Lepusnigricollis),Houbarabustardand other raptor
speciesegtc.
Landin the Inland Jhimpirarea s also allocatedto Arab Sheikhsfor Houbara
bustard hunting. Sixdifferent types of bats were also observedin the areain
2008, two of them were fruit eating and the remaining were insectivorous
speciesHoweverthe recent Birds Studyconductedfor TriconBostonand other
projectsduringthe period 20142016 havenot indicatedpresenceof Batsin the
area. The reasonfor the extreme decline in Bats population comparedto 40
years back baseline/ (observationsby elder locals) is that the habitat has
declined, excessivaise of pesticidesin the surroundingareas,mining activities
in coalminesof Jhimpiretc.

Dry StreamBeds
Drystreambedis alsoanimportant habitat observedn the area. Thestream
bedsare ephemeralin nature andare fed only throughrain water. Atotal of 37
floral specieselongingto 17 familieshavebeenidentified within this habitat of
whichthe mostfrequentlyoccurringspeciesdncludeAcacigacquemontii, Aerva
javanicaCressareticaand Dactylocteniumaegyptium.A numberof common
= Wildlife speciesvere alsorecordedfrom the habitatincludingAshycrowned
FinchLark(Eremopterixgrisea) BluecheekedBeeeater(Merops
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superciliosus)CommonBabbler(Turdoidescaudatus) AsiaticJackal(Canis
aureus),IndianGreyMongoose(Herpestesdwardsi) Gerbilsratsandmouse
speciesandamongreptilesBengaMonitor (Varanusdbengalensis)zeckoand
Agamaspecies.

Hillocks/foot hills
Smallhillsare locatedtowardsthe north andwestsidesof Inland Jhimpir
proposeddevelopmentsite. Thehillocksspansfrom north to southdirection. A
total 13 floral specieselongingto 14 familieshasbeenidentified from this
habitat of whichthe mostfrequently occurringspeciesncludeProsopis
cineraria,Salvadoraleoidesand Indigoferaoblongifolia.Someof wildlife
speciedound within the habitat are Yellowbellied Prinia(Priniaflaviventris),
Wood SandpipelTringaglareola) WhiskeredTern(Chlidoniasybridus),
Little GreenBeerater (Meropsorientalis),CommonMoorhen (Gallinula
chloropus) IndianHare(Lepusnigricollis) LongearedDesertHedgehog
(Hemiechinugollaris),Cliff Racer{Coluberhodorachisodorachis) Desert
Monitor (Varanugyriseuskoniecznyi)Glossyrbellied Racer(Coluber
ventromaculatuspnd IndianFringedrtoed SandLizard(Acanthodactylus
cantoris).

Flora
In the InlandJhimpirArea,45 plant specieselongingto 21 familieswere
identified at randomlocationssampledin mainhabitatswithin the projectarea.
Outof the 45 specie®24 are Perennial 17 are Annual,2 are herbs,1 eachis
sedgeandsemiperennial. Thequantitative analysiof floral compositionwas
carriedout in calculating Relativecover,Relativedensity,Relativefrequencyand
important valueindex(IVI)of speciesFourdistinct plant communitieswere
identified basedon the physicalfeaturesof the projectarea.Lifeformsof the
identified speciesare asfollows:

Lalc inn= Fumbzr
Lo .
Bzl 1

o £
¥ Sty s
T

- Manyplantsof the areapossesgreatmedicinalproperties.Thelocalpeople
usetheseplantsin manyailmentsandfor manyother purposes.

del | 84



Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment

m 150 MW Wind Power Plant, Jhimpir, Sindh

Tricon Boston Consulting Corp Pvt Ltd

Basedon UNEFEIAreport for Gharo-Jhimpir wind corridamo endemicor rare
speciesvereidentified duringthe field surveyof InlandJhimpirarea.Most of the
specieddentified haveawide distributionalrange.

Fauna
Inland Jhimpiris locatednorth to the Indusdelta on the right bankof IndusRiver
andcloseto KinjharLake.Thelake,afreshwaterreservoir,is alsoa wildlife
sanctuaryand Ramsasite. Duringthe field work by UNEReam for REAG9
specief birds,27 specief mammalsand 24 specief reptileswererecorded
from the InlandJhimpirarea.Thesite islocatedcloseto a hugewater body,
mainlyconstitutesarid environmentwith undulatingstony plainsandscattered
vegetation.Fewpatchesof seasonabaraniagriculturemayalsobe seenwhich
are cultivatedduringthe rainy seasonln comparisorto the IndusDelta,this
areais of lessecologicakignificanceanda lot of humanactivitiesincludingcoal
mining,
seasonahgriculturecanbe observed However stonyplainsare wintering
habitatfor manymigratorybirdsincludingSandgrouse;oubarabustardand
raptor speciesTheJhimpirareais alsoallocatedto ArabDignitariesor Houbara
bustardhunting. Thisareais further dissectedoy the communicatiometwork
includingmainrailwaytracks,blacktop roadsandhightensionpowerlines.A
hugeindustrialcomplex(Nooriabad)s alsolocatedat north westernsideon the
SuperHighway.

AvianFauna
TheUNEREIAreport reportedthat in 2008atotal of 69 speciesf birdswere
observedon this site duringthe baselinedata collection.Theseinclude44
residentand 25 migratoryspeciesThemigrantavianfaunaare expectedduring
the winter seasorwhichwintersin KinjharLakeor terrestrialenvironmentof
surroundingareasincludingthe projectsite. Out of the 69 observedspecieof
birds,38 arecommon,19 abundant,7 lesscommonand5 arerare. Whilethe
remaining? are protectedunderthe SindWildlife ProtectionOrdinance(SWPO),
2 arelistedin IUCNRedList2007and 12 are on CMSAppendicesRecent(2015r
2016)birdsmonitoringstudyfor projectsitesthat found 44 speciesalso
conformsthe fact of decliningbirds population/ movementin the area
comparedto 2008.

MammalianFauna
Atotal of 27 speciesof mammalswere recordedfrom projectsitein Inland
Jhimpirarea.Theseinclude19 common,l lesscommonandl rare,i.e.
Ratel/Honeybadger.Ratel/HoneybadgerandIndiandesertcat are protected
= Underthe SWPQwhile 5 arelistedin CITE@ppendixtl andlll. Noneof the
observedspeciesvere threatened,exceptfor Indianfox whichhasbeen
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categorizedasDataDeficient(DD)speciesThisareawasoncea habitat for
Chinkaradeerwhichhasgot extinct. Buttogetherwith other ungulates Chinkara
deerstill survivein neighboringprotectedareaslike Mahal KohistanWildlife
SanctuanandKirtharNationalParklocatedapproximately67kmat the western
edgeof the InlandJhimpirproposeddevelopmentsite acrosshe SuperHighway.
Atotal of 6 Batspeciesvere alsorecorded

including4 fruit eatingand 2 insectivores.

ReptilianFauna

Atotal of 24 speciesf reptileswerereportedfrom the projectsite. These
include7 common,3 abundant,14 lesscommonandnonerare speciesOut

of total 24 speciesp are protectedunderthe SWPCQandIndiancobrais
categorizedasdatadeficient(DD)specieuunderthe IUCNRedList2007and 6
areon CITE&ppendicesTherecordedreptilesincluded2 poisonoussnakes
namelylndiancobraand Sawscalesviperand4 non poisonoussnakes,
CheckeredkeelbackCliffracer,Glossybelliedracerand Pakistarribbon snake.
Reptilesare alsocapturedfor medicinalandtrade purposes.

Inland Jhimpir KeyFaunalSpecies

dell

Ratel/Honeybadgerand Houbarabustard(winter visitor) maybe consideredas
keyspecief the project (Jhimpir)area.Moreover,fruit eatingand
insectivoroushatsrecordedfrom the projectareahavespecialkignificance.
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SociorEconomidResources
A. ThePopulationAnd HumanSettlements(Jimphir)

Jhimpirbeingin the administrativecontrol of Thattadistrict is uniquein terms of
population sensibility and characteristic. The total area of Thatta is 17,355
sg/km.the total populationconsistof 1,113,194 Genderwisedistribution shows
afigure as589,341are Male and 523,853are of Female The populationdensity
of Thatta is 64.1 per sq/ km. the percentageof total population recedingin
urban setting is 11.2 %. The averagehouse hold of sizeis of 5.1 persons.The
averagegrowth rate of populationhasremainedfrom 198188 as2.26.

Exhibit:Demographi®ataof ThattaDistrict

Taluka Union Revenue Villages Households | Population
Councils | Villages (1998
Census)
Thatta 13 61 1,107 41,408 253,748
Mirpur Sakro 10 92 1,526 32,099 198,852
Sujawal 06 72 687 22,665 127,299
Mirpur Bathoro | 08 63 1,295 27,706 151,915
ShahBunder 05 80 634 17,094 100,575
Jati 06 112 734 22,337 123,957
KharoChan 01 24 169 2,540 25,666
Ghorabari 05 59 851 15,700 105,482
KetiBunder 01 21 197 3,928 25,700
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Exhibits:Population,Jncomeand ElectricityConsumptiorn- Sindh

Year Population PerCapita EnergySale Per Capita Energy
(Million) Income(Rs) | (GWh) Consumption(kWh)
200001 24.40 18,000 3,722 151
200102 24.90 19,440 3,871 153
200203 25.42 20,995 4,026 156
200304 25.94 22,675 4,187 159
200405 26.47 24,489 4,354 162
200506 27.02 26,448 4,529 165
200607 27.58 28,564 4,710 169
2007608 28.14 30,849 4,898 172
200809 28.72 33,317 5,094 175
200940 29.32 35,982 5,298 178

Other SocioEconomidndicator

Literacyrate for Thattais amongstthe lowestin Sindh.TotalLiteracyRatestands
at 22 %. Thereare marked urban and rural and male and female differential in
Thattaas46%urbanand 19%rural.

The health infrastructure in Thattais scannedin the sixth coastaltalukas,3 do
not have any rural health center (RHC)or any veterinary dispensary BHUsand
dispensariesare alsoin smallnumber. In Thattadistrict piped water is available
to only about 14%o0f the housingunit. About 13%of rural householdshavehand
pump insidethe housingunits, while 16%use outside pondsfor fetchingwater
and 6%o0f housingunits usewell water.

NGOsWorkingin the Area

Different nationaland international NGOsare workingin Thattadistrict with the
help of their local partners. Theirscopeof work Rangedrom relief operationin
coastalareasof Thattato socialwelfare and livelihoodimprovementsinitiatives.
Someare workingon CPI(CommunityPhysicalnfrastructure).Somehavefound
their way in providing microfinance to local communities through social
collateral.Fewof theseare alsoworkingon awarenessandadvocacy.

NGOsand institution workingin the areainclude NRSRNationalRuralSupport
Program), Aga Khan Planningand Building Services(AKPBS)PPAF(Pakistan
PovertyAlleviationFund),I[lUCNWWF,SPQand PakistarFisher-olkForum.
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Poverty

HistoricallySindhwas prosperousandrich province.However,presentlySindhis

largelywitnessingpoverty and destitution. Accordingo recentstudy (ADB:Sindh
RuralDevelopmentProject, 2000), poverty level is quite high in Sindh:37% of

the population lives below the poverty line; 20%of the urban and 53%of the

rural populationis poor. The ADBstudy coveringfour districts — Thatta, Badin,
MirpurKhasand Sanghar ¢laimsthat poverty is widespreadthroughout the

region. Healthand educationindicatorsare very poor in these areas.According
to this report a majority of householdsin these areasdo not own land. Tenant
farms alone; represent44% of total private farms. About 20%land ownersin

rural areasare biglandlordsandthey own about 68%of the private farms.

Accordingto ADB Sindh Coastaland Inland Community DevelopmentProject
interim Report, the poverty figuresin Badinand Thatta district are higher as
muchas70 percent.Accordingo the Report,54 percentof the populationliesin
poorest categorywhile 44 percentwere poor. Accordingto the report poverty
was highly correlated with household economic characteristicsuch as land
ownershipand employmentsopportunities. Landowner are usuallyamongthe
not poor. Theseaintrusion hasbadly affectedthe agriculturalactivitiesin these
areas.Accordingo communityperceptionof poverty,the poorestarethosewho
haveno capitalor other resourcef their own. Theymostlydependon landand
groundsof othersfor their livelihood,and usuallywork on daily basis.

Main Occupation

Cultivationand the related businessesre the main occupationsin the project
area. The other key economic activities include fisheries, livestock rearing,
governmentand private sector jobs. In the coastalareasof Thatta and badin,
fisheriesare amongthe prime livelihoodactivitiesof the majority of the people.

Livestockis alsoone of the keylivelihoodsourcesfor the rural populationof the
area. The farmers, in these districts traditionally keep a few head of livestock,
rangingfrom bullocksto plough, cowsfor milk and poultry for eggand meat.
Goodbreedsof buffalosand cowsare alsofound in thesedistricts.
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Market in Jhimpir
GenderPerspectives

Sindhhasbeenthe land of Sufismstrongly believingin the equity and equality
irrespectiveof race,religionand Gender.However,with the passagef time, the
Sindhi society has acceptedthe impact of different cultures, traditions and
customs Presentlythe genderbasedapproachesand attitudes are not favorable
for womenin the projectareas.

Variations exist in gender perceptions, attitudes, roles and responsibilities
amonglower, central and upper Sindh.In this respect,the coastaldistricts are

lessconservativeas comparedto the upper and central Sindhareas.Thetribal

clansin upper Sindh,Sangharand Mirpurkhasdistricts of CentralSindhare more

conservative with regards to women and their status, which is a key
developmentindicator.

Thewomenparticularlyin urbanareahavefewer rightsin all the aspectsof their

lives. Theliteracy data clearlycorroboratesthis, and indicatesthat comparedto

men, the women are far behind the education, which is a key development
indicator.

Education

Theoverallliteracyrate in Sindhis 45.29percent(1998censusdata). Theurban
literacy is 63.72 percent which is substantially higher than the rural literacy
which is 25.75percent. In the project area, Hyderabadhasthe highestliteracy
(61%),whereasJacobabachas the lowest urban literacy (44%).Larkanaenjoy
the highestrural literacy of almost28 percent,whereasJacobabads againat the
bottom of the list in the project areain terms the rural literacy. Thattais most
backwardin terms of the overallliteracy (22%)comparedto the other districtsin
the projectarea.
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Exhibit:Educationalnstitutesin ThattaDistrict

(1998Censudata)
Schools 2,282
Colleges 4
Others 4

Exhibit:HealthcareFacilitiean ThattaDistrict

(1998Censudata)
CivilHospital TalukaHospital BasicdHealthUnit(s)/ RuralHealth
PublicHealthCenters | Centers
1 4 46 8

Agriculture
AgroEcologicaZones

The use of land is governedby severalinteracting factors, which are physical,
biological, social and economicin nature. A clear vision of these factors is
essentialffor increasedagriculturalproductionin any givenregion. The Pakistani
agricultural research council (PARC)in 1980 divided Pakistanin 10 agror
ecologicalzones, based on a survey carried out by FAO and review of the
availableliterature on Physiographyg¢limate, soils, land use and other factors
affectingagriculturalproduction

Agricultural Production.

Agriculture is the key source of livelihood in Sindh since the majority of the
populationis associatedvith this sector. Total 14.1 million hectaresland areaof
Sindh,represent18%of total geographicareaof PakistanOut of this, nearly50
percent or 7 million ha is availablefor cultivation. More than 80% of rural
population dependson agriculture and its allied businessesAgricultureis the
dominanteconomicactivity in the province.

About 80% of the agriculture land of the province is cultivated through
controlled irrigation system.The irrigation systemof Sindhcomprisesof three
barragesSukkar,Gudduand Kotri, havinga grosscommandarea of 15 million
acres.However cultivationtakesplaceon only 8 million acres.Themajor crop of
Sindhincludesrice, wheat, cotton, sugarcaneand oilseeds.Sindhis also known
for its orchards mango,bananaguavaand datesbeingsomeof the keyfruits.
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Irrigation System

Irrigated agriculture is the major user of both, surface and groundwater
resourcesof Pakistan.The averageannualriver diversionsfor irrigation in the
Indusbasinare of the order of 104.7MAF,to irrigate over 14.6 million hectares.
Outthis, 67.11MAFon averageis diverted during the Kharifperiod, while 37.63
MAFis divertedduringthe Rabiperiod.

Duringthe Kharif period of the last ten years,Punjabused 34.3 MAF annually;
while Sindhand Balochistarusedm1.4 MAFand NWFPused2.35 MAF.During
the Rabiperiod of these last ten years,averagewithdrawals by Punjab,Sindh
and Balochistanand NWFP were 19.8 MAF, 16.06 MAF and 1.46 MAF,
respectively.

Groundwaterlrrigation

An estimated 41.6 MAF of ground water is pumped annually in Pakistan.
Accordingto the UNEPEIAstudy, more than 90%o0f the extractedgroundwater

is usedfor the irrigation purposes.Groundwater reservoirsare rechargedfrom

the river as well as the seepagelossesfrom the canals,watercourses,farms
channelsandthe fields.

Salinityand Water Logging.

Beforethe introduction of the irrigation system,the water table wassufficiently
deep. However, due to lack of drainage facilities and improper water
managementthe water table rose,resultingin water loggingandsalinity.

About 25% of the irrigated land of Pakistanis affected by Water loggingand

salinity/ sodicity problems.In addition to other measuredike irrigation system
rehabilitation, commandwater managementand OnFarmWater Management
programstakenup by different governmentdepartments WAPDAcompleted57

salinity control and reclamationprojects (SCARPsT.hosecover a grossarea of

7.81million hectares.

B. PopulationAnd HumanSettlements(Wind FarmArea)

People of Jhimpir defined it as an old town of historical significance rich in
minerals and natural resourcesand a population of about 35000 — 40000
scatteredin severalgoths/paras.Amongits resourcespeople counted Keenjhar
Lake the nearbyhills that producelimestone,gypsum dolomite stone, coal, etc.
(of significancefor industrial use includingthe steel mill). Jhimpirhas variable

= tOpography e.g. EssoManchhariis mountainouswith more stones than
trees and Palari is surrounded by devi forest. Dependenceon natural
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resourcesis determined, as much by available natural resourcesas by the
occupationsof the tribes/castesliving in each of the paras,for instancethe
residentsof Palarigrazeanimals,gettheir firewood from the bushesandwork as
wage labourersin the nearby coal mines.In Haji JummanDarsand Haji Qasim
Jakhropeopledependon livestockand grazethem nearthe Lake do agricultural
labour and rely on commercialactivities. Thosein Solangiand AbbasMir Beher
andManchhariare engagedn fishing,etc.

Sourcesof Livelihood are Livestock,agriculture, teaching, business,fishing,
laborerin coalmines,stonecrushingetc

Union Council(UC)Jhimpir
Area=2013SquareKilometer
Population=40,000

Education

PrimarySchoolgMale)=80

PrimarySchool§Female) 6

HighSchoolMale)=1

HighSchoolFemale)} 1

HigherSecondanichoolupto Intermediatelevel=1 (ForBoysonly)r science

Health Facilitiesin UCJhimpir
BHU=2
FamilyWelfareCentre=1
LadyHealthWorker=43
DispenselClinic'=4
Doctor(MBBSXlinic=7

Thevillagesn the form of hamletsnearthe projectareaandneighboringwind
farm locationsare Dil Murad PalariVillage, KaramPalariVillage, PeeruPalari
Village.lbrahimPalariVillage, SiddiqueSarkiVillage Motio PalariVillage Haji
Palarivillage, NawazPalariVillage, SaabdPalariVillage
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ProjectDescription

Thissectionbriefly explainsthe conceptof electricitygenerationthroughwind
turbinesandprovidesa simplifieddescriptionof TriconBostonConsultingCorp
PvtLtd (TBCCPIprojectsA, B& Ccoveringentire life cyclefrom designphasetill
decommissioningvith specificfocuson constructionand operationaldetails
mainlyrelatedto wind turbinesandvariouscomponentsof the proposedproject
andtheir salientfeatures,location,and phaseswith particularemphasison
aspectgelatedto the environment.Alsoprovidedin this sectionis detail of
suppliesemissionanddischargesiswell aswastedisposakrrangemeniduring
different projectphases.

Wind Energyandits usefor ElectricityGeneration

The sun heating different parts of the earth unequally causeswinds. A wind
turbine with the help of blades converts the wind's kinetic energy into
mechanicaknergy,whichis in turn through gearbox(pitch drive and yaw drive)
amplify the mechanicaloutput by increasingthe rpm which is then turned into
electrical energy by generator. While modern wind turbines are efficient the
amount of energyin the wind is low so each turbine only producesa small
amountof energy.Thereforea largenumberof wind turbinescalleda wind farm
are neededto producesufficientpowerto meetademandneeds.

Wind power has a light footprint. Its operation does not produce harmful
emissionsor any hazardouswaste. It doesnot deplete natural resourcesin the
way that fossil fuels do, nor does it cause environmental damage through
resourceextraction,transportandwastemanagement.

In a wind farm the wind turbine foundationstake up lessthan 1% of the land
areawhile wind turbines are vertical structures.Onceup and running, existing
activities such as agriculture, grazing etc can continue around them. Farm
animalssuch as cows and sheepare not disturbed by the presenceof wind
turbine structuresandtheir noise.

Any impacts on the local environment must be set againstthe much more
serious effects of not developing renewable energy sources and there by
aggravatinghe pressuref climate changeon the balanceof nature.
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Wind
Wind Energyin factis solarenergy.Macroscaleglobalcirculationisinitializedby
differencein sunheatingof equatorialregionswith muchmore solarenergy
input thanin polarregionsasshownin figure below

Input for SolarEnergy

Thisresultsin the developmentof two hugeconvectioncellsasshownin figure
below

SingleCell
AtmosphericConvectionin
Non RotatingEarth

Dueto earthrotation and effectsof landand seamassesair masse®f these
convectioncellsare beingredirectedandthoughbeingthe resultthe global
atmosphericcirculation.In figure below, anidealizedatmosphericconvectionis
shown.

IdealizedThreeCell

AtmosphericConvection |
in

RotatingEarth
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Localwinds
Windisthe movementof air masseto compensatelifferencesin the
atmosphericair pressure Air massesherefore tend to movefrom highpressure
zonesto low pressureareas.

Localwind systemsare determinedby regionalconfigurationof highandlow
pressureareasandalsoby thermal effectsandlocalgeographiconditions.

Wind Dataand Measurement
TBCCPhasinstalledwind mastat 80 meter to collectthe wind datarequiredfor
micrositing.

Beforethe start of the wind measuremenprocessjocationof mast,its
configuration sensitivityof the measurementquipmentandits calibration
statuswasevaluatedin orderto haveaccuratewind potential analysis.

Thewind measuringmastsis recordingwind parametersmainlywind speed,
wind direction,wind density,turbulenceintensity,temperature,energycontent
etc.
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Thedatafrom the wind mastwill be usedto developthe wind distribution
diagram(wind rose).

Wind speedDataand Forecast
Theproposedsite islocatedat Jhimpir.Accordingo the AEDPIt isabestair
corridor. PMDdata showsthe wind speedof the area.

Table:Monthly BenchmarkVNind Speeddor Jhimpirsites

Monthly MeanWind Speedgm.sectl)

30m 50m 60m 67m 80m
January | 4.25 4.70 4.90 5.02 5.24
February | 4.50 4.98 5.18 5.32 5.55
March 4.77 5.28 5.50 5.64 5.89
April 6.39 7.03 7.29 7.46 7.75
May 8.29 9.05 9.36 9.56 9.90
June 8.79 9.50 9.78 9.96 10.25
July 8.83 9.59 9.89 10.08 10.40
August 8.20 8.89 9.16 9.34 9.63
September| 6.63 7.28 7.54 7.72 8.01
October | 4.22 4.68 4.87 5.0 5.22
November | 3.59 3.98 4.14 4.24 4.43
December | 3.96 4.38 4.56 4.67 4.88
Annual 6.0 6.6 6.8 7.0 7.3
Average

SourcePakistarMeteorologicalDepartment
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Thetypicalwind rosemapfor Jhimpirbasedon the three yeardata (20022005)
isillustratedbelow
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Wind Roseindicatesthat mostof the time the wind directionwassouthwest.
Theannualaveragewind speedis 6.68m/s andthe percentagevhenwind
speedlessthan 2 m/sis 17.05%only

Thewind speeddistribution follows a Weibull function and helpsto identify each
wind farm site accordingo its adequacyor wind energyexploitationandto
meet project specificdecisionssuchasthe type of turbine that couldbe
installed.

Thewind roseis essentiafor TBCCPWind farm design,asthe exactpositionsof
wind turbinesdependon parameterconfigurationfor eachturbine site, taking
into accountthe influencesin wind flow betweenthe turbines.
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How TurbineWorks
Powerrequiredin movingthe wind turbine is availablefrom the kineticenergy
of the massof air movingin the wind. Aswind affectsthe bladesof the rotor of a
wind turbine, the rotor startsrotating dueto the “principle of lift” justlike as
aircraftwings.
Theperformanceof wind turbinesbasedon that principleis at around50%due
to the relativelyhighlift to dragratio, whereassimpleturbineswith smalloutput
(upto 2kW)or historicwindmillsoperateaccordingo the “principle of
resistance’with a maximumperformanceof about 12%.
In mostcommonwind turbine types, the rotational momentumof the rotor is
beingtransmittedto a mainshaft. A gearboxincreasesiumberof revolutions
per minute (rpm) andthe highspeedshaftis movingthe generatorunit thus
producingenergy.

Thebasiccomponentsof awind turbine are asfollows:

1. Rotor — three blades,mounted on a hub — typical rotor diametersare 80r
90m for today’s larger machines. Blades are usually made from Glass
ReinforcedPlastic(GRPRnd incorporatelightning protection measures.The
picture below showsa singlebladebeingtransportedto a wind farm site.

2. Nacelle — the “box” within which the main componentsare housed and
home to the gearbox,generator and transformer as well as some of the
control electronics.The picture below showsa nacellebeinglifted onto the
wind turbine tower (if you look closelyyou canseethe constructionteam at
the top of the tower waitingto fix the nacellein to place)

3. Gearbox- convertsthe rotational speedof the rotor (typically10 20rpm)to
1500rpmfor the generator

4. Generator— convertsrotational movementto electricalenergy
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5. Transformer — converts electricity from 415V or 690V to 11,000V for
transmissiondown the tower. Thetransformercanbe housedoutside or inside
the wind turbine tower itself.

6. Tower — usually steel, a cylinder supporting the nacelle and rotor. Typical
tower heightsare between 60m A100m. Cablesrun down the tower taking the
electricity from the generator at the top, into the ground and then onto a
connectionpoint to the grid. Lifts or laddersallow maintenancecrew to access
the nacelle.

7.Base—aconcretebase, typicallyl5mx 15mx 1mwhichactsasthe foundation
for the structure.

Operationof Turbine

When the wind blows the turbine hub turns into the wind. When the wind
passesover the blade, the shapeof the blade meansthat the air flows more
quickly over one side of the blade than the other. Thisresultsin the turning of
the rotor.

Windturbinesoperatewhenthe wind speedis within certainlimits. Therehasto
be enoughwind for the bladesto turn —typically3 dm/s (or 7 ®@mph, 6 8 knots).
When the wind speedsget to 25m/s (56mph, 49 knots), turbines typically shut
down to protect the structure from excessivdoads.Wind turbines are certified
to specifiedlevelsanddesignedo the highestof these.

Instrumentsat the top of the nacelle(wind vaneand anemometer)measurethe
wind speedanddirection.

Controlof the turbine
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Aswind speedsncrease sothe energygeneratedby the turbine doesaswell. At
some point where wind speedsare around 15m/s (34mph, 29 knots), the
maximum (or rated) capacityof the turbine is reached.A limit hasto be set to
define the sizesof the various components— gearbox,generator, cablesand
rotor blades).

To control production of wind energyabovethe rated wind speed,the turbine
canusevariousmethods:
* Variablepitch —the bladesof the wind turbine are featheredto limit
the energyproducedaswind speedsncrease
* Variablespeed—on somewind turbines,the rotor is allowedto speed
up andslowdown asthe wind speedvaries

In both caseschangedo the pitch or speedcanhappenseveraltimes a second
so the wind turbine is always running in an optimized state for the wind
conditionsit sees,providing the most efficient extraction of energy from the
wind andtherefore maximizingenewableenergyproduction.

All of the information about the wind turbines are recordedby computersand
transmitted to an off site control centre. Wind turbines are for the majority of
the time selfsufficient although periodic mechanicalchecksare usuallycarried
out everyfew months.

Wind FarmEfficiency
Aswind passesa turbine’srotor, wind speedis reducedandair flow gets
turbulent asshownin Figurebelow.

Windturbinesare influencedby turbulencewhichtakesplaceresultingin wind

speedreduction.

Wind farm efficiencyis the factor (%)of total productionof a wind farmin
comparisonto the sumof productionof all individualturbinesconsideredo

be free of influence.
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Nowadaysa farm efficiencyof more than 41%is consideredo havea good
efficiency.

Wind FarmComponents
Awind farm is composedf severalindispensablénstallations suchasthe
properwind turbines,turbinesfoundation,craneplatform, accesgoads,intern
cabletrench, electricalevacuationpower linesandgrid connectioncomponents,
the electricalsubstation.
Figurebelow showsa typicalwind farm configuration:
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ProjectDetails

dell

The proposed projects involves developing,owning and operatinga 150 MW
wind farm asthree 50 MW IndependentPower Plant project in Jhimpir,Sindh,
Pakistan.

The generated electrical power will be purchased by the Central Power

PurchasingAgency(CPPA)/NTD@nd evacuatedby the National Transmission
and Dispatch Company (NTDC),which is responsible for the countrywide

transmissiorof the electricity

TriconBostonConsultingCorpPvtLtd (TBCCPIBrojectsA, B& Ceachhavebeen
leased3 parcelsof 1,284 Acresof land totaling 3,852 acres in Jhimpir, District
Thatta,Sindhfor a period of 20 yearsby the Governmentof Sindh.

ProjectDevelopmentSteps

S# | Steps | Status
DesignPhase
1 Letterof Interest(LOI) Achieved
2 LandAllocationby Governmentof Sindh Achieved
3 Micrositing Achieved
4 TopographicSurvey/Soilnvestigations Achieved
5 GridInterconnectivityStudy Achieved
6 Selectionof Turbine Achieved
7 Selectionof EPCQContractor Achieved
8 Selectionof O&M Contractor Tobe decided
9 FeasibilityStudy Achieved
10 | GenerationLicense Achieved
11 | TariffDetermination Achieved
12 | Submissiorf PerformanceGuarantee Achieved
13 | Letterof Support(LoS) Achieved
14 | EnergyPurchaseAgreement In Process
15 | ImplementationAgreement In Process
16 | FinanciaClose In Process
17 | PreConstructionPhase In Process
18 | TechnicaDrawingDevelopmentand Review In Process
ConstructiorPhase
19 | TemporarySiteFacility(TSFConstruction
20 | Constructionof accessoadsandInstallationof
batchingplant
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21 | Excavatiorfor WTGfoundations Futuremilestone/s

22 | SteelRebanWorks

23 | Pouring

S# | Steps | Status
ConstructionPhase

24 | Constructionof SubStation

25 | Installationof WTG

26 | Excavatiorfor Cabling Futuremilestone/s

27 | Installationof equipmentsin SubStation
OperationPhase

ProjectLocation

TriconBostonConsultingCorpPvtLtd (TBCCPIprojectsA,B& Cwind farmsare
locatedin Jhimpirregionwhichis approximately80to 100km east/ northeastof
the city of Karachin the south of Pakistanlts topographycanbe considered
generallyasflat with anincreasingheightabovesealevelfrom about30to 40 m
in the southup to 70to 150m in north westerndirection. Somehill slopesof up
to 160m abovesealeveldo existin the centreandin the north of the region.
Theroughnessslowerin the southernpart.

Thecompleteareais characterizef beingdry landandwith agricultural
activities(mainlyin its southernpart). Jhimpirvillageis locatedin this area,
althoughit is not includedwithin the definedwind farm region.In the rest of the
regionscatteredhumansettlementscanbe found.

SiteLayout
Basedon the micrositingdata, TBCCPjroject A, B & Cislikelyto havethe layout
similarto the one asshownbelow
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Wind FarmComponents
Theprojectcomponentsare:

29turbinesof 1.7 MW turbineshavebeenselectedhavingrotor diameterof
103m. Eachturbine will be mountedon atower suchthat the hub heightis 80
m andtip heightaround130m. Thetower will be a prefabricatedsteel
structure.

29 stepup transformersmountedat the foot of eachturbine tower

Undergrouncelectricalcollectionsystemthat leadsto the project substation.

Projectoperationsand control building,whichwill alsohousethe substation
andgrid connectionto NTDGystem.

Projectroad network linkedto all the wind turbines.
Twometeorologicaimasts,100m height,for collectionof wind data.
PlantO&M facility.

CampSite

Standbygenerator
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All equipment,suppliesand personnelwill be movedto and from the site using
road transport. Descriptionof existingroads,additionalroadsrequired, and the
vehiclesto be usedare givenbelow.

Roadsand Tracks

The project area is connected to Karachivia the Super Highway and the
Nooriabadconnectingroad.

Thearea'sexistingtarmacroadswill be usedby projectvehiclesasthey are,and
no improvementwill be required exceptfor upgradingof the road leadingfrom
Nooriabadto Jhimpirwindfarm area. Thiswill entail widening,spreadinggravel
and compactionat selectedlocations and construction of lay bys for ease of
heavy transport movement. Roadis around 25 km long and Governmentof
Sindh is managingthe road widening activity and infrastructure support is
Governmentresponsibility.

Vehiclesand Traffic

The movement of heavyvehiculartraffic will primarily be during the turbines
delivery stage and during the movementof the batchingplant and ancillaries.
The batchingplant usuallyrequiresthe use of 4 flatbed trailers of 40 feet size
with aload carryingcapacityof 30 85 tons. Themovementof the turbinesand
towerswill occurover a two month period and will require 231 heavyhaultruck
/ trailers, 60 feet size,with extendedlength and multiple axleshavinga load
carryingcapacityof 40 70 tons. Additionally,66 trucks/ trailers of 20 25 ton

capacitywill alsobe used.A specializeccranewill be usedfor the installationof

turbine at aheightof around100m.

A maximumof 6 vehicles(4 axlesand above)per hour will be usedduring the
constructionperiod. Thisincludesthe busesand coastersequiredfor movement
of the site staff.

ProjectSchedule

It is expectedthat work on the projectswill commenceduring the last quarter of
2016. Work will commencewith the construction of the accessroad and site
preparation (civil works). The constructionphaseis expectedto take 15 months.
Thescheduleof activitiesis expectedto be asfollows:

* Feasibilityreport submissiorto AEDB—

*  Selectiorof Turbinesrrr

GenerationLicensa rr
‘ Tariffdeterminationwith NEPRA

‘  FinancialClosurefor wind risk policyr r r

del | 106



Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment

m 150 MW Wind Power Plant, Jhimpir, Sindh

Tricon Boston Consulting Corp Pvt Ltd

*  Arrangementfor investors/Financingr r r
* Civilconstruction roads:

*  WTGfoundations:

‘ Electricakonstructionstart:

*  Turbinedelivery:October r

*  Substatiortransformer(skt site:

*  Substationcommissioned:

* Collectionsystemcommissioned:

*  Turbinecommissioning:

Selectionof Wind Turbines

Basedon the micrositingdata, TBCCPhas evaluatedthe turbines of different
manufacturer's and decided about the selection of WTG on the basis of
following:

x Technologyoffered and the WTGefficiencyand its impact on financial

viability of the project
x Experiencef existingwind farm operatorsin Jhimpirregion
x Compatibilitywith the Grid

TBCCPhasselectedGE1.7403 WTGand the Noiseassessmenand flickering
impactisbasedon GE1.7A03WTG.

Selectionof EPGind O&M Contractors

TBCCPhasselectedHydroChinasEPCContractorand GEasO&M Contractor. Al Bario
localcontractorfor GEwill work under GEduringOperationsphase.

ConstructionActivities

EPCcontractor on receivingthe Noticeto Proceed(NTP)will initiate through its
subrontractors, the construction of TemporarySite Facility (TSF)and access
roads.

TSFlayouts and accessroads layouts will be reviewed by the TBCCPICivil
ConstructionEngineerand Lender’sEngineerfor all technicalaspectswhile HSE
Consultantwill review the layouts for HSEand CSRcompliancerequirements
(internationallendersandlocallaws)incorporationduringthe designphase.

The site construction camp will cover an area of 30,000 m2 and will have 4
constructiontrailers and 4 equipmentstoragetrailers. Therewill alsobe vehicle
parking,workersaccommodationsteelyardand equipmentstagingareas.

Thewater pit will be lined with an imperviousliner to preventseepageand loss
of water. Sewageseptic tanks will be lined. Thesewill be periodically
emptiedinto tankersfor transportingthe sewageto the nearesttreatment
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facility. Nearestfacility is around 85 km away and managedby Government.
Graywater (from kitchenandwashingareas)pits will not be lined, andwater will
be allowedto soakinto the ground.

All fuel or oil storageareaswill havean imperviousbase,with a containingdyke
built aroundthem to containspillsshouldanaccidentoccur.

TBCCPCivil ConstructionEngineersQwner’'sengineersand Lender’sEngineers
will review the wind turbine foundation technicaldrawingsbefore the start of
the excavatioractivities,steelworksand pouring.

Eachturbine location will involve compactionof around4647sqft (36mx 12m)
area,raisingto an elevationof 4.5m, correspondingo the levelof the road, and
coveringwith a compactedgraveland clay surface{moramtype material). This
areawill be the cranelocatingpad.

The excavatedearth, obtained during the foundation constructionwill be used
to constructthe embankmentfor the road and for backfilling. The remaining
materialrequiredfor the road embankmentswill be from the site.

The turbine manufacturingwill have a supervisingengineeronsite during the
installationphaseandthe commissioningngineerduringthe start up phase.

Installation of the substation is likely to be done by EPCcontractor subr
contractors

Civilworks will alsoinclude the constructionof the Substation and site camp
preparation.Thestepstakenin site preparationare expectedto be asfollows:

Clearingof vegetationfrom identified areas
Fillingand compaction

Constructionof auxiliary facilities such as site camp, equipment and
suppliesstorageareas,water tank and water pits, fuel storageareasand
wastepits.

Constructionof the turbine foundationsandthe cranepad

Theequipmentinstallationphasewill commenceoncethe aboveactivitieshave
been completed. No fabrication at site will take place as all componentsare
prefabricatedand only assemblyis required.

Staff
It is plannedthat, on an average,around 600 direct manpowerwill be required
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during the peakconstructionphase.Localpeoplewill be hired for unskilledand
skilled (dependingon skill availability) jobs, especiallyduring the construction
phaseandfor securitypurposes.

Supplies

All supplies,both for construction and for the camp, will be transported by
trucksfrom either Karachior the adjoiningareas,asrequired. Thiswill includeall
fuels and oils, drilling requirements,spareparts for the constructionmachinery
andfood and suppliesfor the constructioncamp.Fuelsand oils will be unloaded
in designatedareas.

The onsite storagecapacityfor fuel will be 30,000gallons,consistingof 5 steel
tanks of 6000 gallonseach. Thetotal fuel requirementis estimatedto be 5.49
ML.

Water

During the construction phase an estimated 558,900 m3 of water will be
requiredfor civil works. The daily maximumwill be around 6000 liters of water
for civilworks. Theonsite storagecapacityof water will be approximately24,000
liters. Thiswater will be obtainedfrom the either the tube wellsor lake or water
tankers.

Thecampwill require 20,000liters of potable water eachday and this water will
be storedin a plastictank.

Electricity

Theexpectedmaximumrequirementof electricityfor constructionandthe camp
is 1100KVA Dieselgeneratorswill be usedfor power generationto operatethe
constructionequipmentand for the camp. It is expectedthat 3 generatingsets
of 550 KVAeachwill be sufficientfor the requirements.Theweldinggenerators
will be in addition to the abovegeneratingcapacity.Thedaily fuel requirement
will be around15000liters.

Emissiongrom the generatorswill be reducedby ensuringthat the enginesare
alwaysproperly tuned and maintained,and generatorswill be located so that
emissionsare blown awayfrom the campandwork areas.

WasteManagement

dell

All efforts will be made to minimize waste generated during the construction
period. Themaintypesof wastethat will be generatedare:

*  Fuelsandoils
Garagewaste
Sewage

Campwaste
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Thefoundation constructionis not likely to generateany waste asbulk concreting
will be doneusingconcretepumpwastageof concretewill be minimal.

Fuelsand oils will be stored in containersin areaswith imperviousfloors and
surroundedby dykewalls.Recyclablenaterialswill periodicallybe transportedout
of the site andsold/ givento contractors.Nonrecyclablematerialwill be collected
anddisposedof at designatedandfill sites.

Most garagewaste,suchasusedspareparts,isrecycledin Pakistan All suchwaste
will be collectedandsold/ givento contractorsfor disposalbff site.

As part of the site preparation stage, a drainageand seweragesystemwill be
constructedfor the camp. The seweragesystemwill consistof soakpits for the
collectionof wastewater from the campkitchenandwashing/ ablutionareas.

Sewagefrom the toilets will go into lined septic tanks. Sewageand solid waste
disposakruckswill be usedto removethe sludge sewageandsolidwastefrom the
site.

All combustible domestic waste will be llexted , suitably fenced to prevent it
being blown away. Any non-combustible damon-biodegradable waste, such as
glass, metal and plastic, will be separated tansported out of the site area, where
it will be sold / given to &@ontractor for recycling or dposal at designated sites.

Noise
The generators and other heavy consioacmachinery will not produce excessive
noise which will exceed the limits at the boundaf the plant. Workers near these
machines will use appropriate PPE. Canopidksbe&iused to act as noise barrier and
limit the exposure of high noise to the work force.

OperationalActivities

O&M activitieswill not be very extensive Thenormalgreasingandcleaning
activitieswill be done,exceptfor the annualshutdownof the turbine for
maintenance Evenduringthis time it is not expectedthat any major work will be
requiredeachyear.

Staff

Therewill be no residentialstaff at site oncethe operationcommencesilt is
plannedin additionto the securitystaff, amaximumof 30 operationalpeople
will be employedon three shiftsto monitor the windfarm operationsfrom the
controlroom setin Nooriabad. . Securitystaff will be residenton site.

Supplies

All suppliespoth for operationsandfor the site staff, will be transportedby
trucksfrom either Karachior the adjoiningareas,asrequired. Thiswill includeall
fuelsandoils, sparepartsrequiredfor maintenance Fuelsandoilswill be
== Unloadedin designatedareas whichwill haveabovegroundstoragefor
20000gallonsof fuel.
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Water
Not more than 1500liters per day of potablewater will be required.

WasteManagement

Thedrainageand seweragesystemconstructedduringthe constructionphase
will be usedduringthe operationsphaseof the projecti.e. soakpits for the
collectionof wastewater from kitchenandwashing/ ablutionareasandseptic
tanksfor sewagerom the toilets. Sewageandsolidwastedisposakruckswill be
usedto removethe sludge sewageandsolidwastefrom the site.

Noiseand FlickeringEffect

Oncethe turbinesare in operationa simulationstudy of the noiseandflickering
effectthat will be generatedby wind turbinesduringoperationwill be
conducted.Currentlybasedon the dataavailablew.r.t 1.7 MV turbinesnoiseand
flickeringeffect wascalculatedand detailedin environmentalaspectandimpact
section.

DecommissioningActivities

Thedesignplantlife is 20 years.Decommissioningill involvethe dismantlingof
the turbines,supportingtowers andthe Administrationbuilding/ substation,
andtransportingit out of the projectarea.lt is expectedthat this activity will
take approximately04 monthsandwill require 300 heavyhaultrucks(60 feet
size)for the turbine componentsn additionto 1500truckloadsof other
materials.Theturbine componentswill be soldasscrap,andall the concretewiill
be brokenup andremovedto alandfill site. Thestoredfuel and oil, together
with the containerswill be transportedout of the site for sale/ disposakt
suitablelandfill sites.Thesite road embankmentswill be leveledandthe
materialspreadevenlyoverthe whole site. Thesite will be restoredasfar as
possibleto its originalcondition. Theaccessoadsmaybe left intact, if local
peopledesireto usethem. If not, they too will be dismantledandthe land
returnedto its originalcondition.
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Integrated Initial EnvironmentalExaminationStudy

SinceTBCCPWill be undertakingsimultaneousconstructionactivitiesof ProjectA,
B & C with construction completion time frame of 13, 14 and 15 months
respectively therefore this sectiondetailsthe environmentalaspectidentification
and impact analysisdue to integration of project construction activities mainly
duringthe civil constructionand mechanicalnstallationphases.

This section also identifies the positive environmental impact w.r.t. resource
efficiencydueto integrationof project constructionactivities.

Following environmental aspects have been identified which may have an
enhancedegativeimpactdueto parallelconstructionactivitiesat ProjectA,B& C.
Theenvironmentalaspectsandtheir mitigation measuresare detailedbelow.

EnvironmentalAspect

Environmentallmpact

Mitigation Measures

SimultaneousVTGEXxcavatioractivities
and SubtationConstructiorat Project
A,B&C

DustEmission

Water showeringfrequencyto be
increased

BatchingPlantOperation

Stresson water resource

CementBagwaste
generation

Environmentriendly disposal

Emissiorfrom Equipment
exhausts

PreventiveMaintenance.
Monthly monitoringduringinitial three
monthsandthen quarterlymonitoring

Increasen transportationduring
Pouring

DustEmission

Water showeringfrequencyto be
increased

Emissiorfrom Equipment

PreventiveMaintenance.

exhausts Monthly monitoringduringinitial three
monthsandthen quarterlymonitoring
Increasen equipmenttransportation TrafficCongestioron TrafficManagementPlanin
duringequipment Highwayandconnecting | coordinationwith Motorway Policeand
roads Localauthority
Equipmentinstallation Packingviaterialwaste | Environmentriendly disposal
TSFoffice activities Papernwaste Environmentriendly disposal
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Staff& WorkersAccommodation Sewagevaste Treatmentmethodsthroughwater
activities hyacinthplantwill be exploredfor re r
useof water insteadof disposakfter
septictank

Incaseif the re useof water is not
feasiblethen sewagewater from the
lined septictankswill be collectedin
tankersand sendfor treatment plant
locatedin Hyderabad

Kitchen/CanteetWaste | Environmenftriendly disposal.
Preventionfrom decayof leftoverfood
materialwhichattractskitesand crows.

Following environmental aspects have been identified which may have an
enhancedpositiveimpactdueto parallelconstructionactivitiesat ProjectA,B& C.

EnvironmentalAspect Environmentallmpact
Constructionof singleT SRnsteadof Reductionin constructionmaterialand water
three separateTSF'ait ProjectA,B& C consumptionduring construction.
SingleTSFOperation Reductionin fuel generatorfuel consumptionduring TSF
operations
Parallelaborintensiveactivitiesduring HigherLocalEmploymentRatefor civilworks
civil constructionphase
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Site SelectionPhaseEnvironmentallmpact
Assessment

7.1. Displacementof existingland useand other environmental
resources

The land for the proposedwind farm is the property of Governmentof Sind.
Governmentof Sindhasleasedthe land to the Alternate EnergyDevelopment
Boardwhichhassubteasedthe landto project proponents

Thetotal areaof newlyacquiredlandis 325acreout of whichnot more than 200
acrewill be actuallyutilizedfor the constructionandinstallationof wind turbines.
Before the lease of the land by AEDB,it was not utilized for the agriculture
purpose.

Thereis absenceof following sincethe lastfew decadeson the major part of the
landwhichwill be utilizedfor the constructionof the wind farm
X Anyagricultureactivity on the land.
X Anyhabitat of permanentexistence.
X Any commercialactivity on the land to support the livelihood of local
residentsof nearbyvillages
X Anyhumansettlementon the land

X Anygreenfield or wet land or sanctuary
Conclusion

Extentof displacemenbf existing | « = No impact
land useandother environmental
resources

Extentof Impact

%o %o %o = ngh
%0 %o =Medium
%0 =Low
=Noimpact
9 =Locallyfavorable
99 =Regionallyfavorable
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7.2. Destructionof environmentallysensitiveand critical areas

7.3.

The proposedWind farm is not located near any wetland (nearestis Keenjhar
lakelocatedat more than 20 km from the project site), mangrovesforest. Beside

these,there is no existenceof archeologicakiteswithin the 25 km of the project
location.

Theother environmentalparameterdike air and noisepollution will be limited
within the NEQndtheir interactionwith the environmentallysensitiveand
criticalareaswill remainunder controland minimized,

Conclusion

Destructionof environmentally * = No impact
sensitiveandcriticalareas

Extentof Impact

%o %o %o = ngh
%0 %o =Medium
%0 =Low
=Noimpact
9 =Locallyfavorable
99 =Regionallyfavorable

Existenceof hazardsfrom adjacentland use

TheproposedWind farm is locatedon the land whichis the principalproperty of
Governmentof Sindand there is absenceof any activity on the land sincethe

time (whichis more than 60 years)it wastakeninto possessiorby Government
of Sindafter independence.

Thelandadjacentto Wind farm will alsobe developedby other wind farm
projectproponentsand currentlythere is no influx of anyhazardousmpacton
the TBCCPWind farm. In caseof anydevelopmenton the adjacentlands,thereis
veryremote chancethat the air currentsandair flow will be restrictedby the
developmentHoweversinceall the developmentactivitiesin this regionwill be
relatedto wind energy therefore everyproponentwill be developingthe project

after gatheringthe microsittingdatain order to maximizethe power potential of
the projectandturbine.
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Conclusion

Existenceof hazardoudrom

" = Low impact
adjacentlanduse

Extentof Impact
%0 %o %o = ngh
%o %0
%o

=Medium

=Low

=Noimpact
=Locallyfavorable
=Regionallyfavorable

9
99

7.4. Existenceof hazardsto residents/humansettlementsfrom
air pollution dueto frequent temperature inversions

Thereis no temperatureinversionreportedin the metrologicaldatafor the
projectsite duringthe last30years.

Conclusion

Existenceof hazarddo residents | ¢ = No impact
from air pollution dueto frequent
temperatureinversions

Extentof Impact

%0 %o %o = ngh

%0 %o =Medium

%0 =Low

. =Noimpact

9 =Locallyfavorable
99

=Regionallyfavorable

7.5. Displacemenibof other site users

Theland for the proposedWind farm is the principalproperty of Governmentof
Sindand there is absenceof any activity on the land sincethe time (which s

more than 60 years)it wastaken into possessiorby Governmentof Sindafter
independence.

Thesurveyof the proposedWind farm site andthe reviewof recordavailable

with town Governmenteflectthat the landwasneverusedfor anywaste
disposaldeepmining,oil andgasextraction,industrialactivity,
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groundwaterschemestc. Alsothe onsite surveyof the proposedproject
locationidentifiesthat there is no formal and establishechumansettlementon
the projectlocationandthe adjacentareas. Takingnto accountthe 11 km
length of the projectarea,anyhumansettlementlocatedin the mid of the area
will remainsettledtheir providedthe settlementlocationis the coordinatefor
the wind turbine or the settlementlocationis creatingbarrier. In that casethe
humansettlementwill be providedlandfor settlementin the sameareastrip and
all policesof IFC/WorldBankandlendingagencieswill be followed for the
establishmenbf humansettlement.

Conclusion

Displacemenbf other siteusers | © = Low impact

Extentof Impact

%0 %0 %0 =High
%0 %o =Medium
%o =Low
=Noimpact
9 =Locallyfavorable
99 =Regionallyfavorable

Destructionof resourcesof historic or cultural significance

Theland for the proposedWind farm is the principal property of Governmentof
Sindand there is absenceof any activity on the land sincethe time (which is
morethan 60 years)it wastakeninto possessiomy SindGovernment.
Thesurveyof the proposedwWind farm site andthe reviewof recordavailable
with City District Governmenteflectthat the landwasneverusedfor anywaste
disposaldeepmining,oil and gasextraction,industrialactivity, groundwater
schemesetc. Alsothe onsitesurveyof the proposedprojectlocationidentifies
that there isno establishechumansettlementon the projectlocationandthe
adjacentareas.Thereis no structureandbuildingof historicand cultural
significanceon the proposediocationandthe adjacentlands.

Conclusion

Destructionof resourceof * = No impact
historicand cultural significance

Extentof Impact
%0 %0 %0 =High

%0 %o =Medium
%o =Low
=Noimpact
9 =Locallyfavorable

99 =Regionallfavorable
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7.7. Availability of existinginfrastructure and services

7.8.

Roads, Electricity, Gas, water, telephone, transport, schools, colleges, parks,
playgrounds,hospitals, postal services,etc are identified as the infrastructure
needsandservicerequirements.

Theroad network wasalreadyin placebefore the ideafor the proposedproject
wasconceived.

After the installationof proposedwind farm, basicinfrastructurefacilitiesrelated
to education, health will be provided to local population and no resources
alreadyprovidedby Governmento the areawill be sharedin this project.

Conclusion

Availabilityof existing " = Low impact
infrastructureandservices.

Extentof Impact

%o %o %o = ngh
%o %o =Medium
%0 =Low
=Noimpact
9 =Locallyfavorable
99 =Regionallyfavorable

Depletion of resources and overtaking of traditional

industry

Dueto the currenteconomicmeltdown, there is abundanceof construction

resourcesasthe constructionindustryhassloweddown. Thepricesof steel,

cement,bricks,wood, tiles, glassetc havecomedown dueto decreasen the
localandexportmarketdemand.

Thereis no existenceof traditional industryin and nearthe proposedproject
locationsexceptfor fishing.

Conclusion

Depletionof resourcesand " = Low impact
overtakingof traditional industry

Extentof Impact

%o %o %o = ngh

%0 %o =Medium

%0 =Low
=Noimpact

9 =Locallyfavorable

99 =Regionallyavorable

dell

I 118



Integrated Environmental Examination and

I Cumulative Environmental & Social Impact Assessment

150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

ProjectDesignPhaseEnvironmentallmpact
Assessment

8.1. Impacton natural habitat within project areas

dell

Theland for the proposedWind farm is the principal property of Governmentof
Sindand under its current conditionit isin barrenconditionwith the absenceof
followingsincethe lastfew decades
X Anyagricultureactivity on the land exceptfor few smallportions of land
under cultivationonly whenwater is available.
X Anyhabitat permanentexistence
X Any commercialactivity on the land to support the livelihood of local
residentsof nearbyvillages
X Any human settlement on the land is not identified as hamlets are
inhabited when the water is available in the area, otherwise local
populationmovewith their livestock/cattle in other areas
X Anyrecreationalactivity for the localsettlementandvisitors.
x Any greenfield or wet land or sanctuary.KeenjharLakeis located at a
distanceof morethan 20 km from the projectsite

Conclusion

Lossor damageto naturalhabitat | ¢ = No Impact
andrecreationalareas

Extentof Impact

%0 %o %o = ngh
%0 %o =Medium
%0 =Low
=Noimpact
9 =Locallyfavorable
99 =Regionallyfavorable
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8.2. Depletionand pollution of localgroundwater

8.3.

Thelandfor the proposedWind farm haswater table at a depth of below 20feet.

Since the proposed project will not need any water resource during the

operationphasenor it will dischargewater, therefore groundwater table is not
contaminated

Conclusion

Depletionand pollution of local * = No Impact
groundwater

Extentof Impact

%0 %o %o = ngh

%0 %o =Medium

%0 =Low

. =Noimpact

9 =Locallyfavorable
99

=Regionallyfavorable

Degradationof habitat from inappropriate or introduction

of invasiveexotic species

TheproposedWind farm is locatedon a land whichis completelybarrenwith no
vegetationand anylivinghabitat with permanentsettlement.

During the activities related to infrastructure development, utilities provision
and Wind farm constructionthere is remote possibilitythat any habitat will be
uprooted.

The activity of wind farm constructionis not likely to introduce any invasive
speciesn the projectarea

Conclusion

Degradatiorof habitatfrom * = No Impact
inappropriateor introduction of

exoticspecies

Extentof Impact
%0 %0 %0 =High

%0 %o =Medium

. %o =Low
. =Noimpact
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9 =Locallyfavorable
99 =Regionallyfavorable

4. Solidwaste management

Theproposedprojectis likelyto causean increasein the solidwastein the form
of machine parts, used oil, greaseetc when the Wind turbines will undergo
maintenance.Solid waste most likely to be generatedwill be categorizedas
organicwasteconsistingof food waste

Poorhandlingof solidwastewill resultin

x Smellin the surroundings
x Contaminatinghe land

Conclusion

Solidwastemanagement "7 = Medium impact

Extentof Impact

%0 %0 %0 =High

%0 %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyfavorable
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ConstructionPhaseEnvironmentimpact
Assessment

Environmental Aspect and Impact Assessmentis to identify key areas of
potential impactto the environment,and in particular the valuableecosystem
componentsfound in the Project area that might be adverselyaffected by
Projectactivities.Fromthis analysisall areasare identified and assessll of the
potentialimpactsof the Projecton the environment.Theseareasare:

Constructionlssue

Thecivil constructionworksfor the project would consistof the following main
tasks:

Establishmentsite accesssite preparation
Roadconstructionto constructionvehiclestandard
Foundation excavation and stabilization plus required
hardstandareasfor construction

Foundationconcrete

Excavatiorof trenchesfor undergroundcables
Finalsurfacefor roads

Sitere vegetationandrestoration

Fencing

= T T™H

= TR TR TR T

The constructionof wind turbinesrequiresthe preparationof a level hardstand
areaadjacentto tower foundations.The hardstandis required for assemblyof
the turbine and rotor and positioningof the cranethat will lift the nacelleand
rotor bladesinto position. The potential areaof disturbanceat eachwind tower
siteisup to 50mx 50m.

Conclusion:

Wind farm construction is the most crucial phase becauseit generatesthe
environmentalimpacts. Theseimpactsare generatesdue to work on the site.
Rawmaterialhandling,pilingandboringetc.
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Impacts due to the production of raw material, mostly steel, concrete and
aluminium, which are very intensive in energy consumption,but the energy
productionphasefrom wind is cleanbecauseno emissionsare releasedirom the
turbine.

Theimpactis low becauseconstructionof wind farm is not takenlongtime. The
overallconstructionperiod is about 9 A 0months.Hencethis period causesshort
time impact.

Extentof impacton Construction | %s=low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyavorable

Landuse/Visuallmpact

Wind turbines can causea visualimpact on the landscapealthoughopinion on
this impact is divided. In Europe developersare obliged to avoid the most
sensitivelandscapessuch as national parks or areasof natural beauty. They
undertake significantassessment®f the visual effect on the landscapewhen
preparingplanningapplications. Onthe other hand,in Pakistanproposedsite is
not an Archaeologicabr any other significantsite. Kenjharlake (Ramsarsite)
presentaboutabove20 kmsfar from the site.

The Landused for the installation of turbines, transformersand worker living
purposeandthe remaininglandlet off the samecondition.

Conclusion:

Theproposedsite conditionsentirely different to the Europe.Thesite hasmuch
more wind potential areaaccordingto PMDreport. TBCCPanly haslessthan 40
% of the total allotted areafor installationof wind turbines. Thesite is not well
developed,it is consideredas a rural area. Thereis no archeologicalsite and
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agriculturalland nearto the proposedsite. Villagesare presentsbut far from the
site.

A number of surveysduring the Public Consultation meetings conducted during
IEE study as well as during d@keholder Engagement meetingsgave
demonstratedthat public concernsregardingthe landscapeand visualeffects of
wind turbines are significantlyreducedthat the turbines have no effect on the
generalpublic’sperceptionof areaswherethey arelocated.

Theinstallationof turbines not taken large areas.A minimum gap betweenthe
turbines is about 50 60 meters. Landcan be usedfor agricultural purposesin
buffer areasby the localsin caseof rain water availability.

Extentof impacton Landuse %= low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 =High

%0 %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyavorable

Habitatsand plants

Thehabitatsand plants presenton site have beenthoroughly assessedand no
rare habitatswere identified. Somelocalplantationis found duringthe surveys.

Conclusion:

Theimpactis low becausethere is no evidencethat there endangeredspecies
are present. Somehabitatsand plantsmay be removedduring the construction,
and due to the large vehicle movement. Suchplant communitiesand habitats
andthose areashavebeentakeninto accountin the layout of the wind farm so
asto minimizeany potentialimpact.
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Toreduceor minimizethe habitat and plant issue the layout of the turbinesand
site infrastructure has been designedto avoid any significantimpact on those
species.

Extentof impacton Habitatsand | %s=low *
plants xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %o =Medium

%0 =Low

. =Noimpact

9 =Locallyfavorable

99 =Regionallyavorable
Wild life

Thewind power energyis a cleanenergy.Theyare not producingharmful impact
over the wildlife as compareto other energyresources.Thelist of environmental
andwildlife impactsof other energysourcesare longandvaried,including:

f Habitat impactsfrom mining (coal, uranium), drilling (natural gas, oil), and
compressinduel (natural gas).Someof these effectsare local, while others
canextendoverfairly broadareas.

f Habitat impacts from air and water pollution: acid rain, smog, mercury,
drillingwaste,

water disposalfossilfuels).

f Habitat impacts from global warming (fossil fuels). Significantchangesin
somespeciestangesare alreadyoccurring.

f Habitatimpactsfrom thermal pollution of water (nuclearand fossil power
plants).

f Habitatimpactsfrom floodingof landand streamflow changeghydro).

f Habitatimpactsfrom wastedisposalcoal).

While wind plants and their constructiondefinitely have localimpacts,the use of wind
energylargelyavoidsthesemore far reachingeffects.
Specialsurveyshave been undertakenfor collectingdata of all specieswhether these
arein rare andprotectedspecies.
= Surveyshavebeenundertakenfor rare and protected specieswhich could
potentially be found on the site. Specieswvhich are found during the survey
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are not includingin the endangeredspecies.The layout of the wind farm and access
roadshasbeendesignedo ensurethat thesespeciesemainundisturbed,andevidence
collectedfrom the IEEsurveysconcludeghat none of the speciegeferredto abovewill
be affectedduringeither the constructionphaseof the wind farm.

Conclusion:
The impact is short term becausethe constructionwork will be completedin 940

months. All staff which are presentduring the constructiondayswill be trained that
they are not involvein huntinganykind of wildlife.

Extentof impacton Wild life %= low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 =High

%o %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyavorable

Birds

Pakistangets a large number of guestbirds from Europe,Central Asian Statesevery
year.Thebirdsfrom north, spendwinters in different wetlandsand desertsof Pakistan,
which are distributed almost throughout the country, from the high Himalayasto

coastalmangrovesand mud flats in the Indusdelta. And, after winters they go backto

their native habitats.

The proposedsite is located at Jhimpirwhich is above 20 km away from the Kenjhar
Lake,a Ramsasite. Duringthe winter seasorthose migratorybirdsare comingfrom the

cold regionsof Europe.Hundredsthousandsof birds spendtheir winter at the lakeand

its adjacentarea. Theproposedsite is approx.20 km awayfrom the lake.Birdsusethe

lakefor feedingandbreedingpurpose.

Duringconstructionof the wind farm, the possibleeffectsof the birdsare:
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Noise hirds may be scaredawayfrom the usuallocation by constructionnoiseor the
presenceof vehicles.Duringconstructionroadsor path may physicallydestroythe birds
feeding,breedingandroostingsite.

Conclusion:

Thechancesf damagingthe feedingand breedingof the birds sitesis low becausethe
proposedconstructionwill be start from March and completedin November.In those
months migratory birds are not present since Winter Migration starts from early Nov
and backmigration starts from February.The constructionimpact of local birds is low
becausehere isno needof heavymachineryafter the constructionof wind farm.

Extentof impacton birds %= low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 =High

%o %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyavorable

Soilcontamination

Thetopographyof the land alongthe proposedturbine locationsgenerallyplain

valleywith few to frequentrock outcropsand steephills. Thisdescriptionof the

site geologyis basedon the soil testing. Soiltesting report is attached.Due to

the non erodible nature of the soils presenton the proposedsite, erosionand

sedimentationcontrol would not be an important issuefor soil management.
Activitiessuchasthe constructionof site accesdracks,foundation construction,
ancillary works and cable trench construction and vehicle movement results
aroundthe site couldnot increasethe levelsof erosionfrom the site.

During excavationactivities, materialsare encounteredwhich are not suitable

for reuseon the site, these would be stockpiledprior to removalfrom the site

= and disposedof by a suitably qualified contractor in accordancewith EPA
requirements.
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The low potential for contaminationof soil at the site would be prevented by

measuresincorporatedinto the EMPto control the handlingof any substances
that mayresultin soil contamination.

Theinitial soil assessmenindicatesthat site geologicalconditionsdo not pose

any significant constraints to the construction of the turbine foundations.
TBCCPIinay commissiorfurther soil assessmenin order to determinethe exact
sizingand depth of burial requiredto satisfythe designrequirements.

Theinitial soil assessmenindicatesthat site geologicalconditionsdo not pose
any significantconstraintsto the constructionof the accesgracksor substation
foundations.A granularbasemay be requiredin order to facilitate all weather
accessand minimizemaintenanceof tracks.

Generalerosionand sedimentcontrol measuresvould include:
» Keepopenareasof excavationto a minimum.
» Maintain sedimentcontrol structuresalongdrainagelinesto preventthe transport of
sedimentfrom the site.
» Stockpilesof materialsshouldbe located away from drainagelines and formed with
sedimentcontrol structuresplacedimmediatelydown slope.
» Controldrainagein areasof constructionusingsurfacedrainsandbunds.
» Dustsuppressiorof constructionareasusinga water truck.
* Minimization of traffic in constructionzonesand use of a dedicatedparkingareai.e.
site compound.
» Revegetatalisturbedareasi.e. aroundturbine foundationsassoonaspractical.

Conclusion:
Mainly solidwastegeneratedduringthe constructionphaseand hencethe impactis low

becausethe solid waste is collected and reused and other material which are not
reusableare soldfor recyclingpurpose.

Extentof impacton Soll %= low *
contamination xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %o =Medium

%0 =Low

. =Noimpact

m 9 = Locallyfavorable
99 =Regionallyavorable
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X Noise

Constructionnoise is really a wide range of problems, Commonconstruction noises
includethe soundfrom vehicles/cranesand their engines,the sound of vehiclestires,
Constructionnoisesare audible differently in eachvehicle, simply becauseeach auto
makerdesignsand producesvehiclesnoisedifferently.

Conclusion:

The impact is low becausethe proposedsite is not dense populated area, villages
presentbut far from the site. The constructionnoiseis local they cannot producelong
term effects. Proper maintainedvehiclesare used during the constructionperiod for

minimizingthe effect.

Extentof impacton Noise %= low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 =High

%o %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable

99 =Regionallyavorable
Air Quality

Dustemissionis the major concernof air pollution during constructionof the project.
Site formation, foundation construction, cable laying, wind turbine erection and
landscapingworks are the main construction activities. Wind erosion, materials
handling,on site stockpilingand vehiclesmovementsare the major dustyactivities.
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Thesite areais large, a mix of plain and hilly terrain, the constructionperiod is short
with minimum constructionactivities. Theminimum distanceof villagesfrom the site is
about 4 6 kms. Air Quality, as a result of the constructionworks, is not expectedto
deteriorate significantly. Therefore, with the implementation of dust suppression
measuresthe potential for causingdustimpactsis verylow.

Conclusion:

In order to reduce the dust emissionsduring construction phase,the following dust
suppressiomeasuresstipulatedandimplementedby the Contractor.

f Coveringentirely by impervioussheetor frequently wateringof the on site stockpile
of excavatedmaterialsto keepwet alwaysbefore backfilling.

f Frequentwatering of exposedarea or worksite of excavationto maintain surface
wet, if necessaryndpractical.

f Impositionof speedcontrolsfor vehiclesandunpavedsite roads.

f Wellmaintained dieselpowered mechanical equipment to avoid black smoke
emissions.

f Shutdown of dieselpowered mechanicalkequipmentor trucksinsidethe worksites
whenthey are not in operation.

f
Extentof impacton Air quality %o=low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %o = High

%o %o =Medium

%00 =Low

. =Noimpact

9 =Locallyfavorable

99 =Regionallyfavorable
SafetyHazards

Safetyhazardgelatedto the constructionare

x Fallsat the samelevel
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Fallsagainstanobject

Fallsfrom vehicles/equipment
Fallsfrom stairs,laddersandramps
Fallsfrom one work levelto another
Fallsinto/through openings
Reachindeyondthe work surface
Walkingoff unguardededge
Carryingobjects

Slipperysurfaces

Climbingonto or from work surface
Usingmachineryor equipment
Weatherconditions:heat, rain, and/or winds

X X X X X X X X X X X X

Conclusion:
EliminateFallingObjects

Maintaingoodhousekeeping

Disposeof left overmaterials

Securematerials,tools, partson hoists

Eliminate over head work of welders and burners—whenunavoidableevery
effort to catchthe fire mustbe made

X X X X

EliminateLightingHazards

Preplanto limit exposuresn non daylighthours

x Use good lighting to illuminate work areas, pathways, corridors, hall ways,
workingplatforms

x Havea supplyof flashlights

EliminateWeatherRelatedHazards
x Keepwork areascleared,dry, sandedcovered barricaded or protected
x Usetemporarybracing
x Usepersonalprotectiveequipment
EliminateElectricaHazards
x Instructcrew memberson location of all sourcesof electricalpower and proper

work practicesincludingthat equipmentmustbe groundedor doubleinsulated
x Tag,barricadeand postwarningsignsin hazardousareas
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x Watchdistancesvhentransportingladders,or scaffoldsor other materials
x Flagroof mountedweatherheadsto preventtripping or fallingover powerlines

EliminateSlipping& TrippingHazards

Maintain goodhousekeeping

Lookfor andremovenuts, washerscords,rope & tools
Keeploosepartsandpiecesin securecontainersor non hazardousarea
Cleanup and properlydisposeof left over materials

Payattention to work surfacesfor mud, sand,water

Cleanup oil, grease paint, fireproofing,& dust

X X X X X X

Extentof impacton Safetyhazards| %s=low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyavorable

X Archeologicabite

Thereis no archeologicasite exist.

Extentof impacton Archeological | %s=low *
site xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 =High

%0 %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable

99 =Regionallyfavorable
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X Socialmpact
The proposed project will produce the jobs during the construction. Local people will
employfor work on the site. Thelocalworkerswill increasetheir localliving standards.
Conclusion:
Theprojectwill providelocalbenefitsincluding:
» Localemploymentand contracts, where possible,during constructionand ongoing
maintenance

» Peopleearningsareincreased.
» Peoplelivingstandardsareimproved.

Extentof Socioeconomicmpact \ 9 =locallyfavorable

Extentof Impact

%0 %0 %o = High

%0 %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyfavorable

Complianceof Contractor and Subcontractorwith the national minimum wage law,
PakistanLaborLawsand IFC/ADBHealth, Safetyand Environment(HSE)equirements

TriconBostonConsultingCorphasensuredthrough formal contractswith EPGand bind
them for compliancewith PakistanLaborlaws including minimum wage, child labor,
forced labor, harassment,working hours, etc and HSEfor their as well as their subr

contractoractivities
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Extent of HSE and Sociall %o Low
Compliancempact

Extentof Impact

%0 %0 %0 =High

%0 %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable

=Regionallyavorable
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10

OperationalPhaseEnvironmentimpact Assessment

X Landuse
The proposedsite has a slightly hilly terrain at some points. The land is not used for
agriculturepurpose Thetotal areaof the wind farm is 3852acreand only 20%required
for wind farm establishmentand the remainingland is availablefor livestockgrazing
(Govt.policyrequire). Thewind farm doesn’timposeany harmful effect on the land.

Conclusion:

No harmful effect on the landaswind is a cleanertechnology.

Extentof impacton Landuse %= low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %o =Medium

%0 =Low

. =Noimpact

9 =Locallyfavorable

99 =Regionallyfavorable
X Birds

Bird’smortality associatedvith the wind farms,when they are operation. Birdsfly into
the turbine tower or the bladesandbe killed or injured, and are particularrisk of doing
soin stormsor conditionsof poor visibility. Poorly sited wind farms have causedsome
major bird casualties.

Conclusion:

- 1hemigratory birds are comingfrom the cold regionsand they spenttheir
winter seasonat the proposedsite becausethe site is nearto the Kenjhar
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Lake.Birdsarekilled or injured whenthey fly, the dangerposedby rotating blades.The
ratio of bird’s mortality is minimum as compareto the birds are killed during hunting.
Thousand®f birdsare hunted duringthe winter seasonBirdsarekilledin urbanareas.

Statisticson BirdsMortality (Sourcehttp://www.greentechmedia.comtiates/read/Windpower-and-Bird-
Fatalities)

Windturbines r 0r1%
Communicatiortowersr r2.6%
Pesticides rt%

Vehicles rT%
Hightensionlinesr r8%

Catsr r10%
Buildingsandwindowsr r$%%
Othersr r10%

Extentof impacton Birds %0 %& Medium*
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyavorable

X Soilcontamination

Potentialsoil managemenissuesduring operationare similarto thoseidentified during
construction,althoughon a smallerscale with:

» Potential for soil erosion from runoff dischargepoints (around the substationand
control building), and generalerosion from runoff around the site, suchas from site
accesdracksandparkingareas;and

» Potentialfor soil contaminationfrom possiblespills of chemicalsusedin operations
and maintenanceactivities,suchaslubricatingoils within the turbines, transformeroil
within the substation,or paints.
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Conclusion:

In the Operationalphaseof the wind farm to ensurean adequatestandardis appliedto
erosionand sedimentcontrol for the operationand managemenbf the site.
Chemicalssuchasoils and paints,are kept within the dedicatedstorageareain the site
control room. This area will be sealed and designedto incorporate appropriate
containmentto preventdischargeof any spillsto the ground. Transformerswould be
locatedwithin a bundedareaof the switchyard.

Extentof impacton Soll %= low *
contamination xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable

99 =Regionallyavorable
X Noise

Sound(noise)from turbine operation comesin three main forms — broadband,tonal,
and low frequency.Improvedengineeringof large wind turbines hasall but eliminated
mechanicakoundsfrom gearboxesetc.

Complaintgend to centeron the soundof turbine bladesinteractingwith wind. A wind
turbine createssoundpressureof 50 60 dB (A) (a decibelmeasurementlat 40 meters.
For comparison,a busy office measures60 dB (A), and nighttime ambient noisein the
countryside (leaf rustles, etc.) measures between 2040 dB (A).

Conclusion:

Virtually everythingwith movingparts will makesomesound,and wind turbinesare no
exception.However,well designedwind turbines are generallyquiet in operation,and
comparedto the noise of road traffic, trains, aircraft, and construction activities, to
namebut a few, the noisefrom wind turbinesisverylow.

Wind plantsare very, very quiet comparedto other typesof industrialfacilities,suchas
manufacturingplants, but mostindustrial plants are not locatedin rural or low density
= residentialareas.In those types of areas,backgroundnoise tends to be

lower thanin urbanareas.
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Onthe other hand,wind plantsare alwayslocatedwhere the wind speedis higherthan
averageandthe "background"noiseof the wind tendsto "mask"anysoundsthat might
be producedby operatingwind turbines, especiallypecausehe turbinesonly run when
the wind is blowing.

An operatingwind farm at a distanceof 750to 1,000feet is no noisierthan a kitchen
refrigeratoror amoderatelyquiet room.

Source/Activity IndicativenoiseleveldB(A)
Thresholdof hearing 0
Ruralnight time background 2040
Quietbedroom35Windfarm at 350m 3545
Carat 40mphat 100m 55
Busygeneraloffice 60
Truckat 30mphat 100m 65
Pneumatiadrill at 7m 95
Jetaircraftat 250m 105
Thresholdof pain 140
Extentof impacton Noise %= low *

xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %0 =Medium

%00 =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyavorable

Wind turbines most commonlyproducesomebroadbandnoiseastheir revolvingrotor

bladesencounterturbulencein the passingair. Broadbandnoiseis usuallydescribedas

a "swishing"or "whooshing"sound. Somewind turbines (usuallyolder ones)can also

producetonal sounds(a "hum™ or "whine" at a steady pitch). Thiscan be causedby

mechanicalcomponentsor, lesscommonly,by unusualwind currentsinteracting with
turbine parts. Thisproblem has been nearly eliminatedin modern turbine
.‘.- design.
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x Air Quality

Windis a naturalresource Unlikemost other generationtechnologieswind turbinesdo
not use combustionto generate electricity, and hence don't produce air emissions.
Smallamountof Lubricationrequiredinto the gearboxesof the turbine.

Conclusion:
Windis a natural resourceand don’t create harmful effect at the air quality. Thereis no

needof fossilfuel when electricity generatingthrough wind becausat is cleanerenergy
andhenceair quality of the areais not changedwvhenwind farmisin operationstate.

Extentof impacton Air quality %= low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %o =Medium

%0 =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyavorable

X PublicHealth

The effect of public health when wind farm is in operation state, unlike most other
generationtechnologieswind turbines do not use combustionto generateelectricity,
and hence don't produce air emissions.The other is particulate matter, it is also
producedwhenfossilfuel are burned

Conclusion:

Wind power is a green energy becauseit cannot produce green house gasesand
particulate matter. Wind is a natural resourcefor producingenergy.The sun heating
different parts of the earth unequallycauseswinds. A wind turbine convertsthe wind's
=2 Kinetic energyinto mechanicalenergy,which is then turned into electrical
energy.No fossilsfuels are burned and no greenhousegases& particulate
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matter will generatein the wind farm and hencethe air quality is improvedwhich will
improvethe humanhealth.

Extentof impacton Publichealth | %s=Ilow *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %o =Medium

%00 =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyfavorable

X Socialmpact

Conclusion:

Publicopinionpollsshowthat the vastmajority of peoplefavorwind energy,and
supportfor wind plantsif proponentwill offer jobsto localandwill providetheir basic
needslike education,drinkingwater, electricityand health.

Extentof impacton Socialmpact | %o % Medium*
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 =High

%0 %o =Medium

%o =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyavorable

x Shadowand Flicker

Shadowflickeris the term usedto describethe stroboscopiceffect of the shadowscast
by rotating bladesof wind turbineswhen the sunis behindthem. Thistype
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of shadowflicker is most commonwhen the sunis at a low anglein the sky,suchas
morningsand eveningsin the summerand just about any time in the winter. These
shadowscanextendgreatdistancesdrom the baseof the turbine, particularlywhenthe

shadowis downhill from the turbines. The shadowcan create a disturbanceto people
inside buildingsexposedto suchlight passingthrough a narrow window. The shadow
canalsocreate problemto suchpeoplewhich are workingin the field. Thesecondtype

of flicker that can arise from wind turbines is strobing. Strobingoccurswhen turbine

bladescatchthe sunandreflectit backtowardsthe viewer.Sincea turbine bladewill be

in the positionwhere this reflection takesplaceup to 60 times per minute (20 RPMX 3

blades)the effect is like a strobe light. Strobingcan occurat any time of day and can

happenanywherethe turbinescanbe seenespeciallyfrom the south,eastandwest.

Conclusion:

Thesite is locatedin the slightly hilly terrain. No suchbuildingsand fields are present
nearto the site. Distancefrom the site to the nearbyvillageis about5 8 kms.

Extentof impacton Shadowand %0 % Medium*
Flicker xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%00 %0 %0 = ngh

%0 %0 =Medium

%0 =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyfavorable

del | 141



L

x Visuality

Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment
150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

Visualitymeansthe visuallydominantof the turbines— the turbinesdominatethe field
of view and appearlarge scale.The characterof the immediate area is substantially
alteredandthe movementof the rotor bladesis obvious.

Conclusion:

Visualimpactswhich can be minimizedthrough careful designof a wind power plant.
Usingturbinesof the samesizeandtype and spacinghem uniformly generallyresultsin
a wind plant that satisfiesmost aestheticconcerns.Computersimulationis helpful in
evaluatingvisualimpactsbefore constructionbegins.

Extentof impacton Visuality

%0 % Medium*
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact
%o %0 %o

%o %o

%o

9

99

x SafetyHazards

High

Medium

=Low

=Noimpact

= Locallyfavorable
=Regionallyfavorable

Thewind farm operationand maintenanceactivitiesposea low levelof safetyhazards

to the nearbypopulation.
Conclusion:

Extentof impacton Safety
Hazards

%= Low*
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact
%0 %0 %o

%0 %o

%o

99

del |

=High

=Medium

=Low

=Noimpact

=Locallyfavorable
=Regionallyavorable
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X Interferencewith TelecommunicatiorBystems

Themovingbladesof a wind turbine candistort electromagneticsignalsin the
Jhimpirarea,four different sourcesof electromagneticsignalamaybe affected:
the microwavecommunicationlink betweenJhimpirand other towns of Sindh,
the televisionrebroadcastower in Nooriabad the VHFomni directionalradio
(VORYxommunicationink, andthe military radar. Thewind turbinesare not
expectedto interfere with anyof thesesourcesf electromagneticsignals
becausehey are situatedtoo far awayfrom thesefacilities(35kilometers).

Conclusion:
Extentof impacton Safety %= Low*
Hazards xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %0 = ngh

%0 %0 =Medium

%0 =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyfavorable

x ClimateChangdmpact

TBCCPLechnicatonsultantSgurrEnergyhasconsideredhe riskon climate
changeon wind resourceavailabilitywith the followingcomments

“Climatechangeis almostuniversallyacceptedout quantifyingthe impactin
terms of wind speedis extremelydifficult. Therefore,SgurrEnergyconsiders
climatechangeasan uncertainty(ratherthan aloss),asclimatechangemay
equallyleadto higherwind speedsn someregionsrather than lower wind
speeds.

Anuncertaintyof 1.0%in wind speedhasbeenconsideredby SgurrEnergy
within the longterm wind speedpredictionuncertaintycategory It shouldbe
noted that this uncertaintycategoryalsoconsiderghe longterm referencedata
= frequencydistribution (basedon numberof yearsof longterm data),
referencedataaccuracyandreferencedataquality of correlationto onsite
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measureddata. All thesefactors,togetherwith climatechangeuncertainty,are
combinedto obtainthe overalllongterm wind speedpredictionuncertainty.”

Therecentdataanalysisand simulationshaveidentified that incaseof increase
in temperatures the wind speedincreasesn coastalareas.

Conclusion:
Extentof impacton Safety %= Low*
Hazards xUnderconsiderationof mitigation
/compensationmeasures

Complianceof Contractorand Subcontractorwith the national minimum wage law,
PakistanLaborLawsand IFC/ADBHealth, Safetyand Environment(HSE)equirements

Tricon Boston Consulting Corp has ensured through formal contracts with O&M
Contractorand bind them for compliancewith PakistanLaborlawsincludingminimum
wage,childlabor, forcedlabor, harassmentworkinghours,etc and HSHor their aswell
astheir subcontractoractivities

Extent of HSE and Social| %o Low
Compliancempact

del | 144



Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment

m 150 MW Wind Power Plant, Jhimpir, Sindh

Tricon Boston Consulting Corp Pvt Ltd

11

Decommissionindg®haseEnvironmentimpact
Assessment

X Noise

Demolition noise is really a wide range of problems, Common construction noises
include the soundfrom vehicles/cranesand their engines,the sound of vehiclestires,
Constructionnoisesare audible differently in eachvehicle,simply becauseeach auto
makerdesignsand producesvehiclesnoisedifferently.

Conclusion:

The impact is low becausethe proposedsite is not dense populated area, villages
presentbut far from the site. The constructionnoiseis local they cannot producelong
term effects. Proper maintainedvehiclesare used during the constructionperiod for

minimizingthe effect.

Extentof impacton Noise %= low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%00 %0 %0 = ngh

%0 %o =Medium

%0 =Low

. =Noimpact

9 =Locallyfavorable
99 =Regionallyfavorable
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x Air Quality

Dust emissionis the major concernof air pollution during decommissioningof the
project. Wind erosion,materialshandling,on site stockpilingand vehiclesmovements
arethe majordustyactivities.

Thesite areaislarge,a plainterrain with somehilly portions,the constructionperiod is
short with minimum constructionactivities. The minimum distanceof villagesfrom the
site is about 4 6 kms. Air Quality, as a result of the decommissioningvorks, is not
expected to deteriorate significantly. Therefore, with the implementation of dust
suppressiommeasuresthe potential for causingdustimpactsis verylow.

Conclusion:

In order to reducethe dustemissionduringdecommissioninghase the following dust
suppressiomeasuresstipulatedandimplementedby the Contractor.

f Coveringentirely by impervioussheetor frequentlywateringof the on site stockpile
of excavatedmaterialsto keepwet alwaysbefore backfilling.

f Frequentwatering of exposedarea or worksite of excavationto maintain surface
wet, if necessaryndpractical.

f Impositionof speedcontrolsfor vehiclesandunpavedsite roads.

f Wellmaintained dieselpowered mechanical equipment to avoid black smoke
emissions.

f Shutdown of dieselpowered mechanicalequipmentor trucksinsidethe worksites
whenthey are not in operation.

Extentof impacton Air quality %= low *
xUnderconsiderationof mitigation
/compensationmeasures

Extentof Impact

%0 %0 %o = High
%o %o =Medium
%o =Low
. =Noimpact
9 =Locallyfavorable
99 =Regionallyavorable
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12

ProjectNeighborhood

TriconBostonConsultingCorporationPvtLtd (TBCCPIprojectsA, B& C,eachhaving
areaof 1284acreare locatedadjacentto eachother.

Followingprojectsare locatedon the easternsideof TBCCPlat a distanceranging
between8 kmto 16 km

ProjectName Capacity Status
ThreeGorgedirstWind Farm(TGF) 50 MW Operational
ThreeGorgesSecondVind Farm(TGF) 50 MW DesignPhase
SapphireWind PowerCoLtd (SWPCL) 52.8 Operational
Wind EaglePvtLtd 50 MW DesignPhase
SachaEnergyDevelopment_td 50 MW UnderConstruction
YunusEnergyLtd 50 MW UnderConstruction
GulEnergyLtd 50 MW UnderConstruction
Metro PowerCoLtd 50 MW UnderConstruction
HawaEnergy 50 MW DesignPhase
FaujiFoundationEnergy 50 MW Operational
ZorluEnergy 56.4MW Operational
MasterWind Energy.td 52.8 UnderConstruction
AerospacéNew EnergyPakCoPvtLtd 200MW DesignPhase

(2x100MW)

Followingprojectsare locatedon the westernand southwesternsideof TBCCPlat a
distancerangingbetween2 kmto 16 km

ProjectName Capacity Status
DinEnergyLtd 50 MW DesignPhase
IndusWind EnergylLtd 50 MW DesignPhase
NASDA-nergy 50 MW DesignPhase
ZulaikhgEnergy 50 MW DesignPhase
Noor Energy 50 MW DesignPhase
UniEnergy 50 MW DesignPhase
GulEnergy-Il 50 MW DesignPhase
Metro Powertl 60 MW DesignPhase
LakesideEnergy 50 MW DesignPhase

del | 147



e

Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment
150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

ProjectName Capacity Status
TapalEnergy 30MW UnderConstruction
Hartford AlternativeEnergylLtd 50 MW DesignPhase
Artistic Milliner 50 MW DesignPhase
ChinaSunec 50 MW DesignPhase
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13

CumulativeEnvironmentaland Sociallmpact
Assessment

Cumulativeampactsare thosethat resultfrom the successivancremental,and/or
combinedeffectsof anaction,project, or activity.

For practicalreasons,the identification and managementof cumulativeimpacts
are limited to those effects generally recognizedas important on the basis of
scientificconcernsand/or concernsof affectedcommunities

The IFCPerformanceStandardl definesthe broader Projectareato include®“...
areas potentially impacted by cumulative impacts from further planned
developmentof the Project,any existingproject or condition, and other projectr
related developmentsthat are realistically defined at the time the Socialand
EnvironmentaAssessmenis undertaken.”

Approachfor CIA

dell

For TBCCPLthe Cumulativelmpact Assessmentis done by assessingmpact of
multiple projects/ activitieson multiple/all environmentalvalues/assetgwith each
value/assetassessedeparatelyor by system)
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Usingthe IFCGood PracticeHandbookon “Cumulative Impact Assessmentand
Management’sixstepapproachwasusedfor conductingthe CIA.

Frirsdmpr oo wyicd ke it
Y

e al |.h.|i-|::-u-.-l g

O il PO T e R

. b

| B |

Stepl. Scopingof CIA

For CIA,only the impactsof wind farm projects which are either operationalor under
constructionor plannedon easternand western side of TBCCPare considered.Other
activities e.g. construction of Grid, Transmissionline and solar parks etc are not
consideredor CIA.

Similarly during the evaluation of environmental aspectsand impacts, only those
aspectsare consideredwhich will have a continued impact or those aspectsare
consideredwhichwill havehighimpactbut for shorterduration.

Step2. Wind Farms riPresentdevelopmentstatus

Followingprojectsare locatedon the easternsideof TBCCPlat a distanceranging
between8 kmto 16 km

ProjectName Capacity Status
ThreeGorges-irstWind Farm(TGF) 50 MW Operational
ThreeGorgesSecondVind Farm(TGF) 50 MW DesignPhase
SapphireWind PowerCoLtd (SWPCL) 52.8 Operational
Wind EaglePvtLtd 50 MW DesignPhase
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SachaEnergyDevelopment_td

50 MW UnderConstruction

YunusEnergy.td

50 MW UnderConstruction

GulEnergyL.td

50 MW UnderConstruction

Metro PowerColtd

50 MW UnderConstruction

HawaEnergy 50 MW DesignPhase
FaujiFoundationEnergy 50 MW Operational
ZorluEnergy 56.4MW Operational
MasterWind EnergyLtd 52.8 UnderConstruction
AerospaceNew EnergyPakCoPvtLtd 200MW DesignPhase

Followingprojectsare locatedon the westernand southwesternsideof TBCCPlat a

distancerangingbetween2 kmto 16 km

ProjectName Capacity Status
DinEnergyLtd 50 MW DesignPhase
IndusWind EnergyLtd 50 MW DesignPhase
NASDANnergy 50 MW DesignPhase
ZulaikhaEnergy 50 MW DesignPhase
Noor Energy 50 MW DesignPhase
UniEnergy 50 MW DesignPhase
GulEnergy-li 50 MW DesignPhase
Metro Powertl 60 MW DesignPhase
LakesideEnergy 50 MW DesignPhase
TapalEnergy 30MW UnderConstruction
Hartford AlternativeEnergyL.td 50 MW DesignPhase
Artistic Milliner 50 MW DesignPhase
ChinaSunec 50 MW DesignPhase

Thetotal projectdevelopersvho havebeenissuedLetter of Intent (LOlandland
leasedto them is more than 26 howeverthe abovelist identifiesthosewho have

formally startedwork on the project

Theoverallareaof approx.32 Kmis coveredin the CIA.
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Step2. Identification of ValuedEnvironmentaland SocialComponent

TheJdhimpirwind farm corridoris a rural areaand not dominatedby anyagricultureland
dueto water scarcityandarid conditions.Theareais generallyflat andit haswind
conditionsthat are favorableto the developmentof wind energypower plants.Asa
consequencea numberof developersare consideringhe constructionof wind farmsin
the area.Theseprojectsvaryin sizebut majority are of equalsizei.e. 50 MW andhave
similarenvironmentaland socialimpacts(both negativeand positive).Therefore this
ClAis confinedto the considerationof TBCCP&ndneighboringwind farmsand will
assesshe impacton ‘valued’environmentaland socialcharacteristicof thesewind
farms.

In order to identify the VECfollowingcomponentswere identified andbasedon the
availabilityof datafor makinginformeddecision,concernsof stakeholderssignificance
determinedby Internationalbodiesandlenders,importancestressedoy regulatorsetc,
VEGwere identified.

Forqualitativeanalysissignificancas rated asHigh(H),Medium (M) and Low(L).

Component SignificanceRating
Jhimpirregion | LocalStakeholder| International Lenders Regulators
AvailableData Concerns Bodies
Conclusion
BirdsMovement M L H H M
andMortality
Incr 1 H H L H L
N |
152
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transport

Visualand L L H M M
Landscape

Impact

BladeFlickering L L H H M
Impact

WTGNoise L L H H M
Impact

DustEmissions M M L M M
Air Emissions M M L M M
Streson Water M H L M M
Resource

Stresson L L M M M
Biodiversity

Employment H H M H H
Poverty H H M M M
Alleviation

Forthe TBCCPCIA the valuedcharacteristicsare consideredo be:

LongTermContinuedimpact
X Movement of birds— KeenjhaiLake whichwaspreviouslya declaredsanctuary
andnow experiencearound12000birdsper yearcomparedto 150,000birdsin
1970'sislocatedasfollows
0 20kmfrom TBCCPL
o 18kmfrom DinEnergyNASDAI akeside
o0 8Kmfrom MasterWind EnergyLtd, ZorluEnergyFaujiFoundationwind
Energy
0 2kmfrom AerospacéNewEnergy

X Landscapendvisualimpact—the generalareais flat with few elevationupto
500feet. In clearbright day,from groundlevelandin flat terrain WTG’supto 4
KM canbe seenhoweverfrom elevatedground(above350feet) turbinescan
often be seenupto adistanceof 8 42 km. FromTBCCPRrojectCland at
elevationof 350feet, WTGof ThreeGorges-irstWind Farm( 8 km), Sapphire
Wind PowerCompany( 10 km) and FaujiFoundationEnergywind farms( 12 km)
canbe seen

x Employment—there will be opportunitiesfor employmentduringconstruction
andoperationof the wind farms.

ShortTermHighlmpact

x Constructionactivitiesincluding Transportation—there isthe
potential that a numberof wind farmswill be constructedwithin the
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nextthree years.Eachone will requirethe transportationof turbine components
andbuildingmaterialson the highwayandlocalroad network
Stresson water resource
o Parallelconstructionof wind farmsmaycreateshortterm impacton
undergroundwater resourcehoweverincaseof rain fallsthis impactwill
be mitigated/ minimized

Information Sources
Informationsourcesusedfor this assessmendre following

X

X
X
X

Initial Environmental Examination Reports of TBCCPLDin Energy, Sapphire
Energy,Master Energy,YunusEnergy,Metro Power Co, Gul Energy,Lakeside
Energy,Indus Energy NASDAENnergy,Noor Energy,ZulaikhaEnergy,UniEnergy,
SachaEngineerindevelopment_td,

BirdsMonitoring Reportof TBCCPlor the period September2015Feb2016
BirdsMonitoring Recordof SapphireWind Powerand Zorlufor Constructionand
OperationPhase

Birds Monitoring Record of Master Wind Energy and Sachal Engineering
Development_td for ConstructionPhase
StakeholdelEngagemenimeetingrecordsduring constructionphaseof Sapphire
Wind Powerand MasterEnergy

Public Consultationrecords of Sapphire Wind Power, Yunus Energy, Sachal
Engineerindevelopment

WWFInchargeMr. Khatrifor Keenjhar_ake

BaselinedNoiseSurveyReportfor SapphiraNind Powerand Master Energy
Mappingof Hamletswithin TBCCPRrojectA, B & Candsurroundingareas

As evident from the Wind farms developmentpresent status, out of 26 wind farm
developersvho havebeenleasedland and who haveinitiated the project development
activities, 16 projectsare under designphase,six are under constructionand four are
operational. All the sixteenprojects are expectedto achievecommercialoperation by
endof 2018.

Step3. PresentStatusof ValuedEnvironmentaland SocialComponents

x Movementof Birds

o PresentBirds Monitoring studies based on Scottish Natural Heritage
guidelinecarriedout for TriconBostonConsultingCorpPvtLtd ProjectA,
B & Cindicatesthat the project areaaswell asthe surroundingprojects
does not comesunder the previouslyidentified and marked migratory
birdsfly zone.Thisis alsoconfirmedby isolatedBirdsMonitoring through
point searchmethodologycarried out by SapphireWind Power, Master

Energy,Zorlu Energyetc where during the last two yearsno

dell
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mortality of birdsreportedat WTG.

Environmentaldegradation of area, pollution of KeenjharLake, Haleji
Lakeand Haderolake,industrialwastewaterfrom Kotri in KeenjharLake,
fishingpressure birds huntingand trapping pressure Recentstudy (Birds
Monitoring Study conducted for TBCCPMuring the period Sep 2015r
March2016)indicatesidentificationof 44 speciesof birds of which33 are
residentand 11 are migratory. In 1970’s, Keenjharlake was visited by
120,000birds but now the populationhasreducedto 12000asreported
by WWF (Source: http://www.dawn.com/news/939675/calamitous
declineof birds at keenjhartake).

At presentapproximately264 wind turbine towers are erectedin Jhimpir
and in next three years450 towers will be erected. The recently point
searchbased birds monitoring data (March 2016May 2016) indicates
that no reasonablesizeof birds flock seenin the areaand isolatedbirds
when flying in the direction of towers usuallychangetheir direction and
did not collide with the tower. Also few isolated caseswere observed
where birds passesetweenthe bladesasthe bladesrotation is usually
20 per minutes.

Most of the wind farms are located at a distanceof more than 15 km
from KeenjharLakeand birds landingat lake for feedingpurposeusually
dive at an angleof 30 when they are approximately5 km awayfrom the
lake.

Sincethe projectand surroundingareahaslessavailabilityof food on the
land as well as at lakes,only few observationswere recorded of birds
restingnearprojectarea.
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Wind projectscanhavea significanteffect on the visuallandscapeasthe turbinesare
tall andare visiblefrom a distance.Somepeoplefind the turbinesandtheir slowly
rotating bladesto be pleasingadditionsto the visuallandscapebut othersfind they are
distractingand negative.

CurrentAerial View of ThreeGorgesFirstWind Farmand SapphirewWind Power
Forthe Jhimpirarea,combinedvisibilityapproachwasusedto determinethe visual
impact.Onthe mainJhimpirroadandin clearday,two successivevind farmsThree
GorgedirstWind Farmand SapphiréeNind Powerare visibleat a distanceof
approximatelyl0 kms.In cloudyand dustyday,wind farmsare visibleat a distanceof 5
kms.

g "é:t:l-"'"l"ll-:h';".'.. 1y

=
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Sincethe Jhimpirareahas elevatedterrains at different points, the wind farms which
areon the easternsideof the road are not visibledue to approx.300feet elevation.

Fromthe elevatedposition,wind farmsof ThreeGorgeg-irstWind Farm,SapphiréVind
Power, Zorlu Energyand FFCEnergywhich are at a distancebetween8 42 kmscanbe
seenasshownin below picture.
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Thecurrentlandscapeat somepoints are changingand few portions of land adjacentto
road and in front of Three GorgesFirstwind farm are now convertedinto agriculture
land and onion is cultivated. Asthe economicconditionsof localsimprovedduring the
constructionphaseof ThreeGorges SapphireWind Power,few localshavediggedbore
anduseundergroundwater for agriculturepurpose.

Due to the digging of bores and availability of underground water resource, the
previouslyuncultivatedarea (due to non availabilityof water) is now under cultivation
(approx.2 km of area).

Thelandscapealso changesto greenland when the areareceivesthe rainfall and the
localnearbycommunitybringstheir cattle to the greenfieldsfor grazingor cultivatethe
landfor seasoragricultureactivities.
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Locationnear Zorlu Energywind farm Locationnear TBCCPWind farms

Fromthe local resident’spoint of view, the wind farms structuresare not creatingany
visualimpactfor them dueto followingreasons
X Most of the hamlets/ villagesare atleast500 m awayfrom the WTGstructures
as required by the local environmentalbody NOCcondition. The hamlets are
located mainly in the buffer zone area between different projects and their
distancefrom WTGrangesbhetween600m—900m.
x Dueto elevationsof land at variouspoints, adjacentWTGstructuresbeyond 3
kmsare not visibleto the communitylivingin nearbyhamlets/villages.
x FromNooriabadturning to Jhimpir,the road wasinitially a singletrackandthere
was a risk of visualdistractiondue to immediate visibility of Three GorgesFirst
Wind Farmhoweverdue to constructionof double track and wideningof roads
aswell asconstructionof Grid Stationand transmissionline, a direct visibility is
slightlyrestrictedalsothe riskminimizeddueto constructionof doubletrackand
wideningof roads.

x ConstructionActivities mainly Transportation

At the presenttransportationof heavywind farm equipmentshavenot created
any negative impact on the roads as well as on the local community due to
followingreasons.

o0 The project developmentduration for the initial projectswas 6 B8 years

e.g. Zorlu Energy,FFCEnergy,Three GorgesFirst Wind Farm, Sapphire

Wind Farm and due to this these projects started construction during

different time framese.qg. Zorlu started constructionin 2009, FFCEnergy

in 2011, ThreeGorgesFirstWind Farmin 2012and Sapphirewind Power

in 2014. This resulted in transportation of equipmentsin
different time framesand no congestionwas ever reported
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or observed.Similarlyno grievancewasreported by localcommunitydue
to followingreasons
f Nopopulationon the transportationroute
f TheNooriabaddhimpirroad is used by local community only for
transportation by motorbikesand carsand heavytransportation
vehicleisrare.
f Nonighttime transportationwasallowed.

o0 As the project development time frame reduced particularly w.r.t.
constructiontime frame therefore constructiontime frame overlapped
for Master Wind Energy, SachalEngineeringDevelopmentLtd, Yunus
Energy GulEnergy Metro PowerCo,howeverthe transportationimpact
wasreducedby adoptionof alternate route for YunusEnergy GulEnergy
and Metro Power and not following Nooriabaddhimpir road. The
alternateroute is that the vehiclescomingfrom the Superhighwaylo not
turn towardsthe Nooriabaddhimpirroad but crosseghe Nooriabadand
after covering15 20 km distanceturns right towards Gul Energy,Metro
Energyastheseprojectsare locatedcloseto Superhighway

X Stresson water resource

At the presentundergroundwater is usedfor the following activitiesduring the

constructionof wind farm
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Batchingplant
Dustsuppression
WTGConstruction
TSFactivities
Drinkingwater

O O O 0O

Duringthe operationalphaseof wind farms,the water consumptionis restrictedto TSF
activitiesand maintenanceactivitiesonly andis significantlylessthan the construction
phase.

Dueto low rainfall in Jhimpirareathere are no water reservesand use of water from

Keenjharis not allowed. Theundergroundwater resourceis usedby few communities
for their needs. A water pipeline is constructed from Keenjharto Nooriabad for

industrialuse. Currentlythere is no indicationregardingthe depletion of underground
water tables and the current bore wells have accessedvater below 150 feet if large
bore pipesusedwhile for normal boresthe water is availableat 80 feet and near the

Jhimpir city the water is availableat 40 feet (The area has slope as we move from

Nooriabadto Jhimpircity). The occasionakainfall helpsto maintain the underground
water levels.

In the comingthree years,the constructionof wind farmswill be creatingan impacton
undergroundwater resourcefor short time as this impactis likely to be mitigated by
rainfallsandwater conservatiorpracticesduringconstructionactivities.

x Employment

As the project developmenttime decreasesthe parallel constructionactivities at
SapphireWind Power, Yunus Energy, Gul Ahmad Energy, Metro Power Energy
resulted in larger number of local employmentcomparedto when Zorlu Energy,
Three GorgesFirst Wind Farm, FFCEnergywere under constructiondue to their
separateconstructiontime frames.

Step4. Cumulativelmpacton ValuedEnvironmentaland SocialComponents

x Movement of Birds
Basedon the projects (16 in number) who have been leasedland, are in design
phaseand expectedto be completedby end of 2018. The recent birds monitoring
study (Studyperiod September2015February2016basedScottishNaturalHeritage
Guidelineusing Vantagepoint methodology)at TBCCPproject areaindicatesthat
the areais not experiencinghuge number of migratory birds and during the seven
month study periodincludingthe winter migrationperiod, only 11 migratoryspecies
have been identified out of total of 44 species.The point searchmethod used at
SapphireWind Power, Zorlu Energy,Master Wind Energyduring constructionand
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operation phaseshave alsonot identified any mortality of birds nearthe WTG’sor
surrounding250 meter circumference.

Theadditional460+WTG’s, mainlyin the neighborhoodof TBCCPjrojectareaare
not expectedto increasethe likelihood of birds mortality or obstructionin birds
movementsdueto followingreasons.

o The highly polluted waters of Keenjhar,Haleji and Hadero lakes have
drastically reduced the food availability for the birds and the total
numberof birds at Keenjharhavedeclinedfrom120,000to 12000during
the last forty years as per survey conducted by WWF
(http://www.dawn.com/news/939675/calamitousleclineof birdsat r
keenjhartake).

o Huntingandtrappingof birdsisthe pressurewhichaddsto the reasonof
decliningbird’s populationin the area.

0 Thetail enddistanceof majority of projects(atleast12 projects)is above
20 km from the Keenjhar Halejiand Haderolakesand at thesedistances
birds flight have beenobservedabove 100 metersand usuallybirds take
anangleof 30 at a distanceof 5 kmwhenlandingat the lakes.

0 Residenbirdswere observedat 50feet height

o0 Thelossof biodiversityin Jhimpirarea also does not support the food
availabilityfor birds.

o Thebirds monitoring data basedon point searchmethodologycollected
at Sapphire Wind Power Co and Master Wind Energy Ltd has not
reported any mortality and injury of birds due to collision with WTG
structures and blades. Also it is noted that birds changetheir flight
direction when flying at low height and the WTGstructurescomein the
way.

0 Recentobservationshy WWF havenoted that the migratory birds have
changetheir resting destination due to above factors and now their
presences more in the Tharparkaregiondueto followingfactors

f Wateravailability
f Localpopulationdon’t kill the birds and doesn’t support hunting
of birdsand providefood

The proposed development of TBCCPland other projects in the
neighborhoodof TBCCPare unlikelyto impactnegativelyon the current
statusof birds (residentsand migratory)w.r.t. their flight direction, flight
path, flight heightandtheir activities(resting,roasting,feedingetc)

! This is based on both, personal communication with WWF Director Mr. Rab Nawaz based in Karachi as
well as from the published articles, reports and news.
(http://www.thaindian.com/newsportal/enviornment/ptas-war-against-terror-affects-migratory-birds-

lead_100270299.htil

(http://www.ce.utexas.edu/prof/mckinney/€&3T opics/Indus/Indus_Manchar_Lake 2010)pdf

(http

dell

mall. \Wwwipak.org/publicton/pdf/Natura-June-14.pdf)
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x Landscapend Visuallmpact

Visualor aestheticresourcesrefer to those natural and cultural features of an
environmentsetting that are of visualinterest to people. The project site is not
locatedin a protected areaor a tourist / resortarea, it is locatedon a mix of plain
and hilly topographyand not consideredasan aestheticallysignificantplace.Thusa
visual impact is not considered as significant. However the visual impacts
associatedwith the current operational, under construction and proposedwind
farmswill be permanentfor thoseresidingin closedsettlement.

The potential cumulative visualimpact of all the operational,under construction
and proposedwind farmswill primarily resultchangedo the visualcharacterof the
areawithin the view catchment.The nature of these changeswill dependon the
level of the visualcontract betweenthe turbines, the topographyand the existing
landscapewithin whichthey would be viewed. Thedegreeof contractbetweenthe
turbines and the surroundinglandscapewill result from one or more of the visual
characteristicsuchascolor, shape scale texture andreflectivity. Sincethe TBCCPL
andits adjacentprojectssiteshavehilly topographyandthe closestsettlementsare
locatedat lower elevations the turbineswill be viewedagainstthe sky.

del | 163



Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment
150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

ThreeGorgesFirstWind Farmlocateda
distanceof 7 kmjust in front of FFGEnergy
can’t be viewed due to differencein ™
elevation |1-

ThisHighelevationsacta visual | Highelevationsacta

barrier visualbarrie
L
r

Ll
m. Its 10 Kmystrip and from
nly few turbines fipto 4 km can
eemdueto eIevatioic:f Ignd

nderconstructionYunusEnergy

TGcanbe seen \

™
o ZorluEnergy.Dueto high elevations, WTG'’s - : .
: I from low elevationsview from the view shed :V';EE:; g%yrr:g?;wzwéggﬂn {glekn,:ﬁ: adeard
at 180degreedevelopsagainstthe skyline 9 P Y

CurrentProjectsand their Visualimpact

Thebelow picture capturesthe future visualimpactof proposedwind farmswhich
are adjacentto TBCCPjrojects.
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View from Elevated Location at Sachal Energy

ExpectedAerial View of Jhimpirafter 2019

x ConstructionActivities mainly Transportation
With referenceto TBCCPlthe other projectswhicharein the initial phaseof the
designare not expectedto havethe overlappingconstructiontime frames.The
below table defines the tentative timelines of TBCCPRand its neighborhood

projects

ProjectName TimeFrame
Hartford AlternativesEnergyltd TSDConstructiorstarted
United Energy Constructiorstarted
HAWAEnNergy Constructiorstarted
TBCCPRrojectA,B& C October2016
UniEnergy July2017
DinEnergyLtd December2017
IndusWind EnergylLtd December2017
NASDAnergy December2017
LakesideEnergy December017
ZulaikhaEnergy December2017
Noor Energy December017
AerospaceNew Energy July2018

From end 2017 till mid of 2019 it is expectedthat the project area and its
surroundingmay experiencehigh transportation activitiesas Din Energy,Indus
Energy, NASDAEnergy, LakesideEnergy, Zulaikha Energy, Noor Energy are
workingasa collectivegroupand processingheir pre constructionactivitiese.g.
Filing for GenerationLicense,Filing for Tariff, evaluatingthe EPCcontractor,
selectionof turbines,Financiakloseetc jointly. Thetransportationimpactcanbe

=2 Mitigatedby followingmeans
f Developingaccessroad from the project area to
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SuperHighwayand avoiduseof Nooriabaddhimpirroad

f SinceNationalHighwayis alsoin the processof wideningof roads,
useof NationalHighwayThattaroad

f Developingaccessoad from the project areato SuperHighway
andavoiduseof Nooriabaddhimpirroad

Also the current construction/conversionand widening of existing Super

Highwayinto Motorway is expectedto completeby end of 2017 which will help
in reducingthe heavyvehicletransportationimpact
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14

EnvironmentManagementand Monitoring Plan

An EMPis an environmentalmanagementtool usedto ensurethat undueor
reasonablyavoidableadverseimpactsof the constructionand operation, and
decommissioningf a projectare prevented;and that the positive benefits of
the projectsare enhanced.

AllEMPsavethe purposeof protectingthe environment,andare basedaround
the objectivesof PakistarEnvironmentaProtectionAct. Thisincludesrequiring
personsengagingn pollutingactivitiesto preventenvironmentaldegradation
andadverserisksto humanand ecosystenmhealth, makeprogressive
environmentalimprovements achieveeffectiveintegrationof environmental,
economicandsocialconsiderationsn the decisionmakingprocesspromote
sharedresponsibilityfor the environment,and promote the principlesof
ecologicallysustainabledevelopment.

Purposeof EMP

Theprimary purposeof the EMPisto provideinformationto the EPAon a
proposed/existinglevelopmentwithin the localandregionalframework,with
the aim of emphasizindnow the proposed/existinglevelopmentmayimpacton
the relevantenvironmentalfactorsand how thoseimpactsmaybe mitigatedand
managedsoasto be environmentallyacceptable.

An EMPrequiresthe proponentto:
* describethe proposed/existinglevelopment;
* describethe receivingenvironment;
» outline the potentialimpactsof the proposed/existinglevelopmenton
factorsof the environment;
* identify the proposedmanagemenstrategiesto ensurethose
environmentalfactorsare appropriatelyprotected;and
» demonstratethat the proposed/existinglevelopmentshouldbe judged
by the EPAt0 be environmentallyacceptable.
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Objectivesof EMP

Theobjectivesof the EMPareto:
* placethe proposed/existinglevelopmentin the contextof the local
andregionalenvironment;
 adequatelydescribeall componentsof the proposed/existing
developmentsothat the EPAcanconsiderapprovalof a well defined
project;
* providethe basisof the proponent’senvironmentmanagement
program,whichshowsthat the environmentalimpactsresultingfrom the
proposed/existinglevelopment,ncludingcumulativeimpact,canbe
acceptablymanagedand
* provideadocumentthat clearlysetsout the reasonswvhy the
proposed/existinglevelopmentshouldbe judgedby the EPA0 be
environmentallyacceptable.
x To control, prevent, avoid, overcome,and/or minimize the negative
impactswhichmayoccurduringoperations.
X To enhancethe anticipated positive impacts so that greater benefits
canbe achieved.
xTo formulate a policy to control the impactsfrom businessactivities
and operationson the environment. Thiswould include technological,
socioeconomic and institutional actions to prevent and/or handle
possiblenegativeimpacts,and actionsto developthe positiveimpacts.
x Todefinethe targetlocationfor environmentalmanagemengctivities,
andestablisha scheduleof actions.

What shouldbein EMP?

Thereis no universallyacceptedstandardformat for EMPsTheformat needsto
fit the circumstancesn whichthe EMPis beingdevelopedandthe requirements
whichit isdesignedo meet (World Bank,1999).Accordingo the World Bank
(1999)EMPsshouldcontainthe followingcomponents:
* Summaryof Impacts:Thepredictednegativeenvironmentalimpactsfor
whichmitigationis requiredshouldbe summarized.
* Descriptionof mitigation measuresTheEMPidentifiesfeasibleand
costeffectivemitigation measurego reducesignificantnegative
environmentalimpactsto acceptableandlegallevels.Mitigation
measuresshouldbe describedn detailandbe accompaniedy designs,
equipmentdescriptionsandoperatingprocedures.

Thetechnicalaspectof implementingthe mitigation measureshouldbe
= described.
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* Descriptionof monitoringprogramme:Environmentaperformance
monitoringshouldbe designedo ensurethat mitigation measuresare
implemented.Themonitoring programmeshouldclearlyindicatethe
linkageshetweenimpacts,indicatorsto be measuredmeasurement
methodsanddefinition of thresholdsthat will signalthe needfor
correctiveactions.
* |nstitutionalarrangementsResponsibilitieor mitigationand
monitoringactionsshouldbe clearlydefined.
* Legalenforceability:Thekeylegalconsiderationsvith respectto EMPs
are:

o Legalframeworkfor environmentalprotection;and

o Legabasisfor mitigation.
* Implementationscheduleandreporting proceduresThetiming,
frequency,andduration of mitigation Themeasureshouldbe specified
in animplementationschedule showinglinkswith the overallproject.
Procedurego provideinformation on the progressandresultsof
mitigation and monitoringmeasuresshouldalsobe clearlyspecified.
* Costestimates:Costsshouldbe calculatedfor both the initial
investmentandrecurringexpensegor implementingthe mitigation
measures.

Typesof EMP

Therearethree broadcategoriesof EMPSn the projectlifecycle:the
constructionEMP the operationsEMPandthe decommissioningeMP.
Theobjectivesof theseEMPsare all the same,namelyto:

1. identify the possibleenvironmentalimpactsof the proposedactivity;

and

2. developmeasurego minimize,mitigate and managetheseimpacts.

ThedifferencebetweentheseEMPssrelatedto the differencein mitigation
actionsrequiredfor the different stagesof the projectcycle.

TheConstructionPhaseEnvironmentalManagementPlan
TheconstructionphaseEMPprovidesspecificenvironmentalguidancefor the
implementationand constructionphaseof a project. It isintendedto enablethe
managementnd mitigation of constructionactivitiessothat environmental
impactsare avoidedor reduced.Theseémpactsrangefrom thoseincurredduring
startup (e.g.site clearing,erectionof the constructioncamp)to construction
activities(i.e. erosion,pollution of watercoursesnoise,dust).
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Informationpresentedin the EMPIis typicallycategorizedasfollows:

* identify the specificactivity or potentialimpactthat requires
management;

* determinethe mitigation measurego be implemented,;

* identify the performanceindicator;

* identify who would be responsibldor implementation;
and

* identify who would be responsiblfor monitoring.

TheOperationalPhaseEnvironmentalManagementPlan
TheoperationalphaseEMPprovidesspecificguidancerelatedto the operational
activitiesassociatedvith a particulardevelopment.Therolesandresponsibilities
for mitigation, monitoringand performanceassessmentfor the operationallife

of the developmentare specifiedin the EMP.

TheDecommissionind®haseEnvironmentalManagementPlan

Asthe final phasein the projectcycle,decommissioningnay presentpositive
environmentalopportunitiesassociatedvith the return of the landfor
alternativeuseandthe cessatiorof impactsassociatedvith operational
activities.

However,dependingon the nature of the operationalactivity, the needto
managerisksand potential residualimpactsmayremainwell after operations
haveceasedExample®f potential residualimpactsandrisksinclude
contaminationof soiland groundwater,stockthat hasbeenabandonede.g.oil
drums,scrapequipment,old chemicalshandold (unserviceable¥tructures.The
decommissioninghaseEMPprovidesspecificguidancewith respectto the
managemenbf the environmentalrisksassociatedvith the decommissioning
stageof a project. ThedecommissioninghaseEMPsare typicallyencountered
within extractiveindustriessuchasmineralsminingand oil and gasexploration
andextraction.

Structureof the EMP

dell

TheEMPconsistf the following:

Summaryof legislationand guidelines

x Organizationastructureandrolesandresponsibilities;
X Environmentamanagementand monitoringplan
X
X

X

Communicatiorand documentation
Changemanagemenplan
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Summaryof National and International Legislationsand Guidelines

It is expectedthat TBCCPWill adhereto all the relevantnationallegislations,
internationalconventionsandthe wind farm developmentguidelinesaswell
asother internationalguidelines TBCCPWill alsoensureconformanceof its
own staff andassignedtontractorsto theselegislationsand guidelinesprior to
start of the projectactivities.
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OrganizationalStructureand Rolesand Responsibilities

ProjectOrganizationalStructure
TheTBCCPhroposedprojectwill includethe following organizations/actors:

X Proponentsncludingvariouswind farm developers promoters,investorsasownersof the
EMP;

x Constructioncontractorscarryingout the wind farm installationworksasexecutorsof the
EMPduring constructionphaseof the project; and

X TurbinemanufacturersasWind farm Operationand Maintenance(O&M) contractorand
TBCCPtechnicalteam asexecutorof the EMP
duringthe operationalphaseof the project.

X Windfarm Decommissioningontractors

Theseorganizationdavethe followingrolesandresponsibilitiesduringthe project.
Rolesand Responsibilitief the Proponents

Asproject proponentand owner of the EMP the TBCCPWill be responsiblefor ensuringthe
implementationof the EMP.TheProjectDirector/ TechnicaDirector/CEQand/or highestranking
official of TBCCPWill be responsibldor the overallenvironmentalperformanceof the project. The
TBCCPWill monitor the environmentalperformanceof the projectto ensurethat the projectis
carriedout in accordancewith governinglegislationstheir relevantcorporatepoliciesand
recommendation®f this IEE.

Rolesand Responsibilitieof Contractors

TBCCPWill appointwind farm constructioncontractor(s)or the construction,installation,testing,
commissioningand decommissioningf the wind farmsincludingthe auxiliaryfacilities.Similarlya
wind farm O&M contractorwill be appointedfor operationsof the plant. O&M contractorwill
manageall the dayto dayoperationsof wind farm andwill alsohaveits custody.Thesecontractors
will be responsibldor implementationof, or adherenceo, all provisionsof the EMPandwith any
environmentaland other codesof conductrequiredby project proponents.Overallresponsibilityfor
environmentalperformanceof the operationwill restwith the seniormanagemenbf the contractors
in PakistanSitemanagersof the contractorswill be responsibldor the effectiveimplementationof
the EMP.
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Planningand Designof the Operation

Designof the Operation
Desigrnand operationsof the wind farm developmenthavebeendescribedn ProjectDescriptionof
IEEreport. Followingapprovalof the IEEjf anyaspectof the operationsor requirementsof the IEE
needto be changedthe wind farm developers/promoterwill categorizehat changein accordance
with the ChangeManagementPlanandtake appropriatemeasureghereof.

Approvals
ObtainingNo objectionCertificate(NOC¥rom SindEnvironmentProtectionAgencywill not absolve
the TBCCPdr its appointedcontractors/supplierof anyother legalobligationsand hencethe
proponentandits contractorsand supplierswill obtain all other relevantclearancesandnecessary
approvalsequiredby the Governmentof Pakistaror Governmentof Sindhprior to commencinghe
respectiveoperations.

ContractualProvisions
Adherenceto the requirementsof the IEEand EMPin terms of environmental
mitigationwill be requiredfrom all project contractorsand suppliersandthus EMPwill form part of
their contractswith the wind farm developers/promoters.

Implementation of the Operations

Coordinationwith Stakeholders
TBCCPWill ensurethat there are clearchannelsof communicatiorand mechanism®f coordination
with disparateproject stakeholderson environmentaland socialmattersasrequiredby the EMPare
maintainedthroughoutthe operation.

EnvironmentalManagementSystems
TBCCPandthe contractorswill ensurethat the mitigation measuresnentionedin the IEEare
adheredto andorganizationaHSBEVlanagementSystemsmplementedduringvariouswind farm
developmentprojects.

Monitoring
TheDirectorProjects/GeneraManager/ChieExecutiveOfficer(CEOpf TBCCPL
will be responsibleor the overallenvironmentalperformanceof the project. Thewind farm
developers/promotersaandtheir contractorswill ensurethat
monitoring of the projectactivitiesis carriedout accordingto the monitoring
programmeoutlinedin the EMP.If anin housecapabilityis not available the proponentcanalsohire
IndependentMonitoring Consultanto monitor the complianceand effectsmonitoringaccordingo
the variousprovisionsof EMP.
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Approvals
Theprojectcontractorswill be responsiblgor obtainingall relevantapprovalssrom TBCCP$uchas
approvaldor wastecontractors,water sourceandothersas
specifiedin the environmentalmanagemen&and monitoringplan.

Trainings
TBCCPandits contractorsand supplierswill be responsiblefor the training of entire staff involvedin
variousprojectactivitiesin an environmentallysoundmanner. TBCCPandits contractorsand
supplierswill be responsiblefor providinginductionto their staff memberson the IEEthe EMPand
their implementationprovidedfor in the EMP.It is alsoexpectedthat the proponent/contractorwill
conductculturaltrainingsto their staff for respectingthe localnormsandsocialsystemsThetraining
programmeis discussedriefly below

Communicationand Documentation
Foreffectivemonitoring, managementand documentationof the environmental
performanceduringthe operationall environmentalmatterswill be discussedetween TBCCPiite
representativeandresidentengineersduringdaily or weeklymeetingsheld on site. Environmental
concerngaisedduringthe meetingswill be mitigatedafter discussiondetweenthe TBCCPandthe
contractors.Anyissueghat require attention of Director Projects/GeneraManager/ChieExecutive
Officer(CEOWill be communicatedo them for action. TBCCPandtheir contractorswill ensurethat
the communicationand documentationrequirementsspecifiedin the EMPare fulfilled duringthe
project. Minutes of the meetingwill be properlyrecordedand circulatedamongstall concernedsite
staff andhighermanagement.

OperationsMonitoring
TBCCPandtheir contractorswill be responsiblefor effectivemonitoringfor efficient operationsof
the wind farm andits auxiliarysystems.

Restoration
TBCCPWill ensurethat the sitesare restoredefficiently at the end of construction
activities/decommissioning accordancevith the requirementsof the IEEand EMPandrelevant
standardindustrialpractices.

Minimum Distances
ThelEEspecifieaninimumdistancego be maintainedfrom environmentalfeaturesincluding
communitieswater resourcesandarchaeologicasitesetc. Theseminimumdistancesare providedin
Table. Thecontractorsshallensurethat theseminimumdistancesare adheredto duringthe
operation.
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In this section,the EnvironmentManagementlan(EMP)and EnvironmentaMonitoring Planare
presented.TheEMPaswell asthe IEEshouldbe updatedbasedon the resultsof detail engineering.

Exhibit12.3.1SiteAccess

Element ManagementPlan Responsibility

Controls » Accessn and out of the site must be allowedonly | SiteManager
at one point to minimise impacts during
construction.

« All areasof constructionactivity will be fencedby

the client prior to construction,unlessauthorization
to the contraryis givenby the SiteManager.Fencing
will be done at individual areasof constructionand

aroundthe full perimeterof the site.

» Constructionactivities must be limited to areas
which are deemedto be safe, and deemed as the

minimum area neededfor the constructionactivity.

All sites that are identified by the Site Manageras
beingunsafewill be indicatedas suchwith warning
signsin the locallanguages.

» Allwork donein daytime.

Exhibit12.3.2SiteClearing

Element ManagementPlan Responsibility

Controls Thesizeof areassubjectedto land clearancewill be | SiteManager
keptto aminimum.

» Onlyareasasinstructedby the SiteManagermust
be cleared.

» Cleared vegetation debris which has not been
utilized or collected by local communities will be
collected and disposed of to a suitable waste
disposakite. It will not be burnedon site.

* No vegetation will be cut or collected off
construction sites for burning or for any other
purpose without the prior permissionof the Site
Manager.
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Exhibit12.3.3PlantRepairMaintenance& Cleaning

Element

ManagementPlan

Responsibility

Controls

* No vehicle maintenance and repairs will be

undertakenwithin a 30mradiusof anywater courses
and drainagelines. Any facilities susceptibleto oil,

petrol and dieselspillagewill be locateda minimum
of 30mand preferably50mfrom all water course.

* Repair yards, batching plants and stationary
machineswill be provided with sumps,and spilled
fluids and runoff will be kept in a conservancyank
until removedfrom the site and disposedoff in safe
side.

» Adequate collection facilities such as diversion
mounds, ditches, drains, oil separationsumpsand
sedimentation ponds will be constructed at each
locationwith a pollution potential.

* Regularinspectionswill be carried out to detect
leaksand spillagesThesefacilitieswill be maintained
asregularlyasis necessaryto ensurethey meet the

originalspecification.

SiteManager

Exhibit12.3.4Noise

Element

ManagementPlan

Responsibility

Potential
Impact

Nuisance noise from construction activities
affectingthe surroundingareas

Sources

* Sitepreparationandearthworks
 Constructiorrelatedtransport
* Foundationsand plant equipmentinstallation

Controls

» Noise control measuresmust be implemented.
All noiselevelsmustbe controlledat the source.

» All employeesmust be giventhe necessaryear
protectionplug,if necessary.

» Affected parties must be informed of any
excessivaoisefactors.

* No loud music is allowed on site and in
constructioncamps.

» Impose prescribedworking hours of between
09:00 and 18:00, with preferably no work
permitted on nightsandholidays.

SiteManager
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» A speedrestriction of 40km/h will be imposed
on all construction vehicleson site, in order to
limit additionalnoisegeneratedby thesevehicles.
» Appropriate and effective mufflers must be
fitted to earthmovingand other vehicleson the
site.

* Noise from vehicles and onsite powered
machinery and equipment will not exceed the
manufacturer's specifications, based on the
installationof noiseattenuationmeasures.
Maintenance | *All constructionequipment must be maintained
in goodworkingorder.

» Silencerson construction equipment will be
maintained to ensure no deterioration in noiser
dampeningcapacity.

Corrective » The Site Managerwill respondtimeouslyin the
Actions event of any complaints by local residents or
othersaboutdisturbingnoise.
Thenoisesourcewill be identified and appropriate
noise mitigatory measures instituted in
consultationwith the affectedparty (ies).

* In the caseof legitimate complaintsthe noise
levelmustbe testedby a specialist

Exhibit12.3.5Aesthetics

Element ManagementPlan Responsibility
Potential The negativevisualimpact of the constructionof | SiteManager
Impact the wind farm on surroundingcommunities.
Sources » Windfarm constructionsite

* Roadways

» Associatedconstructionequipmentand vehicle

movement
Controls  Carefulplanningand sensitiveplacementof light

fixtures and the fitment of covers and shields
designedo containrather than spreadlight.

« Damageto the natural environment must be
minimized.

» Treesand tall woody shrubsmust be plantedto

provide a natural visualshield.Excavatednaterial
must not be placedon suchplantsand movement
across them must not be allowed, as far as
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practical.

« All lighting where practical, must be “down” to
minimisethe visualimpact of the facility at night.
Lightingmust be directed towards the areasthey
are supposedo illuminate.

* Theminimumamountof lightingmustbe used.

* The Architectural and Cultural heritage of the
areamust be includedin the designguidelinesfor
development.

Maintenance | Timelymaintenanceof the ancillaryinfrastructure
and general surrounds of the property (i.e.
gardensaccessoadsetc.)

Corrective If a visually intrusive component of the site is
Actions identified, proceduresmust be altered or updated
to ensureeffectivemanagement.

Exhibit12.3.6Floraand Fauna

Element ManagementPlan Responsibility
Potential Impact on both flora and fauna as a result habitat | SiteManager
Impact destructiondueto constructionactivities.

Sources » Constructioncampand labor

» Mobile constructionequipment

« Trafficto andfrom site

Controls » No disturbing,injuring or killing of any flora and
fauna (including birds and other wildlife) for any
purposes.

» Nofeedingof wildlife.

* No domesticanimalsare to be brought onto the
site.

» Theconstructionsite will be kept cleanandtidy.

« SiteManagerwill train all employeescontractors
and subcontractorsof the project associatedwith
the needlesglestructionof wildlife.
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No Heritagefound at the site

Exhibit12.3.8Air Quality

requirements of the Pakistan Environmental
ProtectionAct.

* Burningof materialsincludingwood, grassand
refuse which emit visible smoke will not be
permitted on constructionsites.

» Wastemust be disposed,assoonaspossibleon
a permitted landfill site. Waste must not be
allowed to stand on site to decay, resulting in
malodoursandattractingvermin.

* Noopenfiresareto be allowedon site.

* Ensurethat batchingplants are fitted with the
appropriatefilters.

Maintenance

» The Site Managerwill ensurethat all vehicles
and machinery are fitted with appropriate
emission control equipment, are maintained
frequently and serviced to the manufacturers'
specifications.

Corrective
Actions

e If monitoring results or complaints indicate
inadequatecompliancewith the EMP,the source
of the problem must be identified and existing
proceduresor equipmentmodified to ensurethat
the problemisrectified.

Element ManagementPlan Responsibility
Sources * Vehicles SiteManager
* Emissionsfrom Concrete and asphalt batch

plants
* Fire
Controls * All activities onsite must comply with the
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Exhibit12.3.9DustControl

Element ManagementPlan Responsibility
Potential Dust and particulates from vehicle usage,| SiteManager
Impact excavationtemporarystockpilesandland clearing

affecting the surrounding community and site

visibility
Sources * Clearingof vegetationandtopsoil

» Excavationgrading/ scrapingand transport of

material

 Loadingand unloadingof trucks
* Reentrainment of deposited dust by vehicle

movement
* Wind Erosion from stockpiles and unsealed
roadsandsurfaces

Controls » Speedlimits must be enforced in all areas,

includingpublicroadsand private property to limit
the levelsof dustpollution

» Dust must be suppressedon accessroads and
construction sites during dry periods by the
regular application of water. Water used for this
purpose must be usedin quantities that will not
resultin the generationof run off.

» Dust dispersion from construction activities,
unsurfaced roads, spoil dumps and other
construction locations will be limited and
suppressedo the maximumextent practical.

» Spoildumps will be positioned such that they
are not vulnerableto wind erosion.

» An appropriate freeboard will be maintainedin
trucks hauling dirt, sand, soil and other loose
materialwhenleavingthe roadreserve.
Maintenance | « Roadsmust be sealedas soon as possibleand
maintained to ensure that dust from road or
vehiclesourceswill not exceedprescribedevels

* Any cleared areasmust be watered to ensure
that dust levelsare minimizedprior to sealingor
revegetation

Corrective * In the event of seriouslevelsof dust pollution,
Actions the

implementation of constant dust monitoring by
gualifiedconsultantamustbe undertaken

* If monitoring results or complaints indicate
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inadequatecompliancewith the EMP,the source
of the problem must be identified and existing
proceduresmodifiedto ensurethat the problemis
rectified

Exhibit12.3.10Water for DomesticUse

Element

ManagementPlan

Responsibility

Controls

» The provision of potable water and safe drinking
utensilsat variouspointson the site.

» Provision of facilities for hand washing at all
ablutionfacilitiesand nearall toilet facilities.

 Site Managermust ensureconstructioncrewsare
providedwith an appropriateportable water supply,
safe and healthy sanitary facilities and protection
againstexposureto environmentally dangerousor
unhealthysituationsor conditions.

e All runoff water from fuel deposits, vehicles
washing areas and other equipment must be
collected and directed through oil traps to
settlement ponds. These ponds must be suitably
lined.

« All runoff washingwater and changingfacilities
must not be disposedof directly into drainagelines,
streams or rivers, but in an environmentally
acceptablemanner.

SiteManager

Exhibit12.3.11Wastemanagement

Element

ManagementPlan

Responsibility

Potential
Impact

» Ineffective use of resources resulting in
excessivavastegeneration

» Litter or contamination of the site or water
through poor wastemanagemenpractices

Sources

 Officeandworkshopfacilities

» Transformers

* Fireservicesandfire water storage
» Water storagetank

* Fuelandoil storage

SiteManager
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Controls e All structures and/or components replaced
during

maintenanceactivitiesare appropriatelydisposed
of at an appropriatewaste disposalsite or soldto
arecyclingmerchantfor recycling.
* Ensurethat careis takento ensurethat spillage
of oils and other hazardoussubstancesre limited
duringmaintenancelf any accidentalspillagetake
place,it mustbe cleanedup accordingo specified
standardsregardingbioremediation.
 Waste handling, collection and disposal
operationsare managedand controlledby a waste
managementontractor
» Waste— Leakedbil andchemicals

Appropriate disposalmust be arrangedwith a
licensed facility in consultation with the
administeringauthority

Wastemust be stored and handledaccordingto
the relevantlegislationandregulations.
» GeneraWaste

Recycledvhere possibleor disposedof properly
to landfill as designated by the administering
authority
* HazardousVaste

Separate hazardous and general waste and
dispose hazardous waste to an appropriate
hazardousvastedisposakite.
* Sewage

Disposato municipalsewer.
Maintenance | « Uncontaminated waste must be removed at
leastweeklyfor disposal.
» Contaminated or regular wastes must be
disposedof as necessaryad in accordancewith
legislation

Monitoring * Visualinspectionof the site mustbe carriedout
daily for evidenceof litter or waste material that
has been inappropriately disposed of by site
personnel

» Wastecollectionmustbe monitored on aregular
basis

» Weeklyand monthly reports on exactquantities
of all waste streams exiting the site must be
compiled by the waste managementcontractor
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and monitored by the management
representative.
Corrective » Correctiveaction is required to be undertaken
Actions immediately after a complaint is made or nonr

conformancesidentified.

» Uponthe identificationof anynon conformance,
appropriatelyfeasibleremediationmeasuresmust
be determinedandimplemented.

12.4EnvironmentaManagementPlanduring OperationPhase

Exhibit12.4.1Noise

Element ManagementPlan Responsibility
Potential * Nuisancenoise from the commissioningand | SiteManager
Impact operationsactivities.
Sources « Stafftransportandequipmenttransport

* Turbines

* Maintenanceactivities
Controls * In order to reducethe overallnoiseemissionto

acceptablelevels, final designof equipment will

ensurethe level of noiseemissionfrom the wind

farm must be limited to levelsguaranteedby the

turbine manufacturer.

« All noisefrom activitiesat the wind farm during
the operation and maintenanceof the wind farm

must be within acceptabldimits (accordingo the

PakistarEnvironmentaProtectionAct)

« LE will provide all equipment with standard
silencersand maintain silencerunits on vehicles
and equipmentin good working order, for those
vehicleswhereit isnecessary.

Maintenance | All equipment, including vehicles, must be
properly maintained in order to minimise noise

generation.
Monitoring » Observation of onsite noise levels by Site
Manager.
Corrective » Correctiveaction is required to be undertaken
Actions immediately after a complaint is made or nonr

conformancesidentified.
* Any complaints regarding noise must be
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investigated, sources identified and mitigation
measuresmplemented.

Exhibit12.4.2Visuallmpact

» Use of colourson turbines that are neutrally
toned andsuit the surroundinglandscape

« Retention of as much existing vegetation as
possible.

* Implementationof tree/shrub plantingto assist
screeninghe observerfrom the wind farm.

Maintenance

* Vegetation barriers must be regularly
maintained so as to ensure minimal visual
intrusion.

Monitoring * Observationof site appearanceby the Site
Manager

Corrective « If a visuallyintrusive componentof the site is

Actions identified, the procedures must be altered or

updatedto ensureeffectivemanagement.

Element ManagementPlan Responsibility
Potential Negativeimpact on amenity for the surrounding| SiteManager
Impact community

Sources » Windfarm

Controls » Turbinesmadeof low reflectivematerials

Exhibitl12.4.3Floraand Fauna

Element ManagementPlan Responsibility
Potential Impactof operationalactivitieson flora and fauna | SiteManager
Impact in the surroundingareas.
Sources * Movement of employee and visitor vehicles

within andaroundthe site

*Wind turbines
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Controls * Implementation of a site rehabilitation and
landscapingrogram

» Use of indigenousplants in landscapingand
rehabilitationactivities

» Themaintenancestaff may not harm or kill any
flora and fauna during the activities of
maintenanceandduringoperation.

Maintenance | » Vegetative barriers must be regularly
maintained so as to ensure minimal visual
intrusion

* Maintenance of plants on site to ensure
continuedviability of vegetativebarriers

» Maintenanceof rehabilitated areasto ensure
sustainability.

Monitoring » Observatiorof site appearancedy SiteManager

Exhibit12.4.4Air PollutionManagement

Windis cleanertechnologyand doesn’temit the greenhousegasesand particulatematter.

Exhibit12.4.5Shadow

Element ManagementPlan Responsibility
Potential *Eyesproblem ProjectConsultant
Impact
Sources *Turbine
Controls » Calculationof shadowmust be taken before the

Installation

*Turbine installation such a way that minimum
shadowwill not producethe effect for more than
30 minutesper dayor 30 hoursper year
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EnvironmentalMonitoring and Trainings
EnvironmentaMonitoring isrequiredto measurethe effectivenesof all mitigation measuresandto
indicatewhere correctiveactionsor changeso managemenimeasuresarerequired.

EnvironmentalMonitoring
Environmentamonitoringcanbe categorizednto the followingtypes;
o Compliancemonitoring;
o Effectsmonitoring;and
o PostProjectMonitoring.

ComplianceMonitoring
ComplianceMonitoring will be carriedout to ensurecompliancewith the requirementsof the IEEand
EMP.TBCCPandcontractorswill carryout the inspectionson a routine basis.TheEMPprovidedin
this sectionwill be usedasa managementind monitoringtool.

Thecontractor’'ssite managerswill be responsiblefor compliancewith the

recommendation®f the EMPduringfield operations.Aboveall, TBCCPL

will haveto monitor the contractors’compliancewith the EMPandto ensurethat there isa system
andplanin placefor eachactivity includingdedicatedHSEstaff on site. TheHSEstaff will regularly
checkandrecordthe contractors’compliancesith the EMP environmentalaudits,recordsof all
noncompliancesall remedialactionstakento mitigate the projectimpacts.Thesewill be
documentedin the monthly basedenvironmentalmonitoringreportsduring constructionand
decommissioninghases.

EffectsMonitoring
Actualimpactsof the projectactivitieson selectedreceptorswill be monitored andanyunanticipated
impactsthat exceedthe levelsanticipatedin the IEEwill be identified and appropriatemitigation
measuresuggestedAn effectsmonitoringreport will be generatedthat will comparethe
environmentalimpactson different receptorsafter suitableintervalsof time. Effectsmonitoring will
be conductedbefore,duringandafter the construction/decommissioninghasesand duringthe
operationphase.

Theeffectsmonitoringrequirementfor constructionand operationphaseof wind farm hasbeen
detailedin this section.

Postproject Monitoring
Theobijectiveof this monitoringwill be to determinethe levelof residualimpactsof the project
activitieson physicalbiologicaland socioeconomicreceptorsof the projectareaafter construction
anddecommissioninghasesThemonitoringmaybe carriedout within one month after the end
of all activitiesin the projectarea.Aspart of the post project monitoringrestorationof siteswill
l.i h T 191
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constructionand decommissioningpghaseswill be incorporatedin the final environmentalmonitoring
reports.

EnvironmentMonitoring Plan

Parameter Location Frequency

Wastewater Dischargdrom the Sixmonthly
housingscheme

Noise Insidethe housing Sixmonthly
schemeat eight
different locations
Outsidethe housing Yearly
schemeat a distanceof
7m

Emissions Insidethe housing Sixmonthly
schemeat eight
differentlocations

Environment, WholeHousingscheme Quarterly

OccupationaHealth

and Safetylnspection

Compliancewith the

NationalLaborLaw

EnvironmentalTrainings

Environmentatrainingwill form part of the environmentalmanagemensystem.Thetrainingwill be
directedtowardsall personnelfor generalenvironmentalawarenessandalsothe linkageswill be
developedwith clientanddifferent organizations:

0 Asetmechanisnshouldbe establishedo accesgshe training requirementsof project staff

~

T

andrequiredtrainingsprovided.Somemandatorytrainingsat site, for example should

includesensitizatiorof the staff on localculture,introductorylessonson the area’s

endangeredspeciesarcheologicasites,and other sensitivitiesandhow to ensurelesser

intrusionin localenvironment.

Trainingsshouldbe identified by mutual consultationamongstclients,monitoring consultants,

and SEPA.

Health,Safetyand Environment(HSE)ssueswill be implementedand monitored with HSEsite

representativefor client/contractor. HSEepresentativewill givetrainingsto the localstaff,

staff of contractors/promotersanddrivers.

Communitysite representativewill be responsiblefor communityissuesTherepresentative

shouldbe adequatelyqualifiedandbe sensitiveto the localnormsandtraditions. The
representativeshouldundertaketrainingin negotiationsskillsand conflict
managementtc, if required.
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Theobjectiveof trainingprogrammeisto ensurethat the requirementsof the IEEand EMPare
clearlyunderstoodandfollowed throughoutthe project. Thetrainingsto the staff will helpin

communicatingenvironmentalrelatedrestrictionsspecifiedin the IEEand EMP Tablebelow presents
the trainingprogramme.

ChangavianagementPlan

ThelEEecognizeshat changesn the operationsor the EMPmaybe requiredduringthe operation
andtherefore a ChangeManagementPlanhasbeenprovidedto managesuchchangesThe

managemenbf changess discussedindertwo separateheadingschangedo the EMPandchanges
to the Operation.

Changego the EMP
ThelEEandthe EMPhavebeendevelopedbasedon the bestpossibleinformation availableat the
time of the IEEstudy.However it is possiblethat duringthe constructionand operationphasesome
aspectof the EMPmayrequire alteration owingto their non epplicabilityin certainareasor the
needfor additionalmitigation measuresasedon the findingsof environmentalmonitoringduring
the constructionand operationphase.In suchcaseghe followingactionsshallbe taken.

o Ameetingwill be held betweenthe wind farm developers/promotersaandthe concerned
contractors.Themeetingshoulddiscusghe proposeddeviationin planor designfrom the
originalEMPand shouldbe mutuallyagreedupon.

0 Basedonthe discussiorduringthe meeting,a changereport will be producedcollectively,
whichwill includethe originalEMPclause/planor designthe changethat hasbeenagreed
upon,andthe reasongor the change.

o Thereportwill be signedby all the partiesandwill be filed at the site office. A copyof the
report will be sentto the wind farmsdevelopers/promotersand contractorheadoffices.

o Allrelevantprojectpersonnelwill be informed of the change.

Changego the Operation
Thechangemanagemensystemrecognizeshree ordersof changes.

FirstOrder

Afirst order changeis onethat leadsto a significantdeparturefrom the projectdescribedor the
impactsassesseth the REAand consequentlyrequire areassessmendf the environmentalimpacts
associatedvith the changee.g.,changein locationof the wind farm site etc.

ActionRequired Environmentalmpactsof the proposedchangewill be reassessedndsentto the
relevantEPAfor approval.

Secondorder
A secondorder changeis one that doesnot resultin significantchangein project
. descriptionor impactsthat are significantlydifferent from thosedetailedin the REAe.g.,

. extensionin the site areaetc.
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ActionRequiredTherequiredactionfor suchchangessto reassesshe impactof the activity on the
environmentand specifyadditionalmitigation measuresf requiredandreport the changego the
relevantEPA.

Third Order
Athird order changeis one that doesnot resultin impactsabovethosealreadyassesseth the EIA,
rather thesemaybe madeon site to minimizethe impactof an activity suchasincreasen project
workforce.

ActionRequiredTheonly actionrequiredfor suchchangeswill be to recordthe alterationin the
ChangeRecordregister.
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15

EnvironmentManagementPlanCostEstimate

GeneraManagemenif EHSandCSR

(Incineration)

S# EnvironmentaMeasure Responsibility] Activity Monthly | AnnualCost
Duration Cost Estimate
Estimate
1. | EHSVlanager EPQO&M OnGoing | 50,000 600,000
2. | EHSENgineer Contractor 30,000 360,000
3. | EHSSupervisor 20,000* 2 480,000
4 | AdministrationManager 60,000 720,000
5 | IndependentMonitoring Consultant | Project OnGoing | 45,000 540,000
6 | IndependentBirdsMonitoring Owner 35,000 420,000
ConstructionPhaseand OperationPhase—Environment
S# EnvironmentaMeasure Responsibility] Activity Monthly | AnnualCost
Duration Cost Estimate
Estimate
1. | EmissiorTestingof Construction EPC 9 Months | 25,000 300,000
Machineryand Maintenance Contractor
2. | NoiseTestingof Construction 20,000 240,000
Machinery
3. | Disposabf wastewater EPCO&M OnGoing| 60,000 720,000
Contractor
4 | Water Costfor sprinkling/showering | EPC 9 Months | 30,000 180,000
Contractor
5 | Constructiorand Maintenanceof EPQO&M OnGoing 20,00,000
Secondarnontainment Contractor
6 | SolidWasteDisposalCost OnGoing | 45,000 540,000
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ConstructionPhaseand OperationPhase—OccupationaHealth& Safety

S# OccupationaHealth& Safety Responsibility  Activity Monthly | AnnualCost
Measure Duration Cost Estimate
Estimate

1. | DrinkingWater Testing EPQO&M Onr 10,000 120,000

2. | FireExtinguisherg&illing/Refilling Contractor Going 20,000 240,000

3. | FirstAidandMedicalTreatment 45,000 540,000

4 | PersonaProtectiveEquipments 60,000 720,000
(GogglessafetyShoesHardHats,
HarnessGlovesetc)

5 | Craned.oadTesting 500,000

6 | AmbulatorySupport 800,000
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16

CorporateSocialResponsibilityPlanCostEstimate

Construction Phase and Operation Phase-Corporate Social Responsibility

S# Occupational Health & Safety | Responsibility] Activity | Monthly | Annual Cost
Measure Duration Cost Estimate
Estimate

1. | Stakeholder Engagement Meetings Project | Quarterly| 10,000 120,000

2. | Drinking Water arrangements Owner On- | 30,000 360,000

3. | Medical Camps arrangements Going 40,000 480,000

4 | Establishment of vocational trainings 100,000 120,00,00
programs

5 | Establishment of Basic education 600,000 720,000
programs

Total Annual Estimate for EHS and CSR= PKR 12,900,000 (12.9 Million) for One Project.
For Three projects A,B & C, the total cost will be around 39 Million
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17

PublicConsultation

PublicConsultationpresentsthe detailsof publicconsultationmeetingswith the community
membersandkey stakeholdersof the projectareaincludingWWEF villagers,Governmentofficialsand
NGOrepresentatives.

TBCCPhasdevelopedStakeholdeiEngagemenPlan(SEPandfirst stakeholdersengagement
meetingwasconductedin June2016.

Administrationand HRManagerof TBCCPéareresponsiblego implementthe SERhroughoutthe
projectlife cycle.

IndependentMonitoring of the SERmplementationwill be done.

Objectiveof PublicConsultation

Themainobjectiveof the publicconsultationprocessconductedin the projectareawasto
disseminatenformation aboutthe projectto the communitiesandits expectedEnvironmental
impactsamongprimary stakeholders.
Anotherimportant objectiveof publicconsultationwasto determinethe extentof the impactof
different projectactivitieson the environmentand suggestppropriatemitigation measuresThe
overallobjectivesof the PublicConsultationprocesswere givenas follows.

x Toinform andacquirefeedbackfrom primary stakeholderson projectactivities

X Togainthe consentof all the primary stakeholderdor carryingout projectactivities
x Toidentify potentialissuesand mitigation measures
X Toincorporatecommunityand stakeholdersoncernsn the projectdocuments

Methodology
Theinput from the primaryand secondarystakeholdersvere collectedby following method

x Conductingsurvey

x Executingormal stakeholdergneetings

Thesurveyteam held meetingswith primary stakeholdersn the targetarea. Theteam visitednearby
areasin the projectareato meetlocalpeopleandcommunityleaders.Thevillageswere identified

with the help of projectmap.
15!‘
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Duringthesemeetinga simple,non technicalsummaryof the projectwasgiven,alongwith an
overviewof the projectslikely humanandenvironmentalimpacts.Followingthe projectdescriptions,
adiscussiorwasheld sthat the participantscouldvoicetheir concernsandopinions.Theseconcerns
andsuggestiorwere recordedin field notes.

ConsultationProcess
Publicconsultationmeetingswere held at major locations.Projectdescriptionsvasdonein detail yet
explainedin simplelanguageGenderspecialistalsoconductpublicconsultationmeetingat selected
places Duringmeetinggenderrelated questionswere askedin informalway. Womenwere
encouragedo askquestionsand sharetheir concerngrelatedto projectwhichwere carefullyreturn.
Theprojectwaswelcomedby the people.

Stakeholdergvieeting
Aformal stakeholdersneetingwasconductedon June22,2012.Themeetingwasattendedby the
primaryand secondarystakeholdersProjectdescriptionalongwith baselinescenaricandalternatives
were explainedto the participants.
After the briefing participantswere encouragedo askthe questionsanddetailedresponsevas
providedto their queries.
Aformalfeedbackregardingthe projectandits outcomeswascollectedat the end of the meeting.

PublicConsultationOutcome
Sincea politicaldisputeaboutthe owner shipof the land hasbeencreatedby the arealocals,
therefore majority of the stakeholdersexpressedheir concernregardingthe authority of Sind
Governmento leasethe AEDBasthe land owner claimsthat in the Revenuedepartmentrecord,the
landis still their property andevenif the SindGovernmenthasleasedthe landto AEDBhen
adequatecompensatiorhasnot beengivento the land owners.
No negativecommentswere raisedby the localvillagersasthe proposedwind farm is not causingany
relocationof rural and native humansettlement. Theyare optimisticand expectingthat with the
windfarmdevelopmentghey will getemploymentopportunity aswell asthe moreinfrastructureand
basicneedsupportin terms of education electricity,drinkingwater and health.
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Summaryof Responsdrom Stakeholders

TotalQuestions=11

Total Respondents=37

Questions Yes No
Doyou understandthe nature of the project 37 0
Doyou understandthe positiveimpactsof this project 37 0
Doyou understandthe negative impactsof this project 31 6
Doyouthink this projectis beneficialfor the commonman 1 36
Whatyouthink are the advantage®f this Majority were not ableto relate
project the macroadvantageof this
projectwith their socialwell
being
Whatyouthink are the disadvantagesf this | Privatecompanieshavebeen
project leasedlandwithout
compensatiorto land owner
Doyouthink advantagesre morethan Macrolevel 36 1
disadvantages Micro level 15 21
Whatis yourimpressionregardingthis Majority of respondentsdesire
meeting that contentsof thesereportsare
takeninto considerationby
authorities
Whatyoulike aboutthis project Majority of respondentghink
that sooneror later dueto the
presenceof all the projectsthe
localareaenvironmentwill
improvein termsof basicneeds
fulfillment
Whatyoudo not like aboutthis project Localland ownerswere not
consultedby the Government
Doyou think this project shouldbe initiated. 125 |11
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Evidence®f Public& StakeholderConsultation:
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Thequestionsraisedandreply to thosequestionsis detailedbelow
Q Askedby GhulamMustafa Changvillage Jhimpirthat what the local community will get by the
projectproponent if the projectison the landon whichthey are livingfor pastmanyyears?

ArConsultantreplied that the villagersdo not haveany right to claimland ownershipasthe land is
ownedby the Government.Thelandis leasedby Govt.of Pakistarto Alternate EnergyDevelopment
Board(AEDBand AEDEhassubteasedthe landto project proponent. Althoughvillagersdo not have
the land ownership but proponent has decidedto give some basic health dispensaryand other
facilitiesetcto the villagersunderthe CSProgramme.

Q.:Askedby AzizChangvillageYarMuhammadChanghat how the noisewill be controlled?
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ArProjectManagerhasrepliedthat the generatednoisewill be low becausehosewind turbinesare
selectedwhichgeneratedow noiseandthosewill be monitored againstthe monitoringplan.

Q: Asked by Mr: Shahnawazrom SCOPHnakli that how the electricity will be transmitted &
distributed?

ArConsultantreplied that generated electricity from wind farm will be export to National Grid
(HESCQhey will managethe transmission% distribution system.
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18

Analysisof Alternatives
18.1Preamble

This section highlights the various project managementand design alternatives that were
consideredand carefully examinedduring the selectionof the land site (by AEDB)preparation of
the feasibilityreport andthe environmentalassessmenteport.

18.2ManagementOptions

Themanagemenalternativesexaminethe no actionoption that meansnot initiating the
developmentof windfarmand bringingno reductionin the supplydemandgapof electricityaswell
asno reductionin greenhousegasesf fossilfuel optionswere usedto generatethe electricity. This
optionisdiscussedelow:

18.3No ProjectOption
Theno projectoption (not developinganywind power projectin the region)entailsthat the region
would receiveno new impacts,neither positivenor negative.Therefore this option impliesthe
avoidanceof negativeimpactsderivedfrom the wind farmsdevelopmenton the biotic and physical
environmentof the region.However this option doesnot solvethe necessityof increasinghe
nationalenergysupplyandwould entail not makinguseof one of the energynaturalresourceswith a
highestpotential in the region.At the sametime, it doesnot providelocaldevelopmentopportunities
in thisregionwhere,accordingo the socioeconomicabaselinestudyconducted electricityand
employmentare someof the mainnecessitiesdentified by the localcommunities(accordingo the
baselineconducted) Furthermore the alternativeanalysisshowsthat no alternativelocationsexist
for settingwind farm developmentswithout causinga high environmentalimpactdependingon
power generationpotential of the areaandthe electricityload demand.
Otherconsequenceproceedingwith the no projectoption are:
X lossof anopportunity to offsettonnesof greenhousegasemissionger yearandconcert
them into carboncreditsunder CDMmechanismasit hasalreadyhappenedn Indiaand
China;
x lossof anopportunity for companiego beginor to continueexpandingheir renewable
energydevelopmentinterestsin Pakistan.

Alternative Site Option

Methodology
Themethodologyasdefinedbelowwasemployedby AEDBo determinethe mostsuitableareasto
hostwind farmsin the Gharowind corridoris:

- |. Descriptionof “Wind farm developmentin the Gharowind corridor”.
[I. Determinationof the potentialimpactsof wind energyprojects.
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[Il. Territorialdiagnostic.
IV.Developmenbf an environmentalunit map.
V. Evaluatiorof sensitivity:Developmenf sensitivitymap.
V1. Evaluatiorof capabilityof use:Developmentbf capabilityof usemap.
Thewindfarmsare by their very nature locatedwhere the wind potential is significant—wherénigh
velocitywindsare prevalentfor mostpartsof the dayand mostpartsof the year.In Pakistansuch
conditionsare found alongthe Gharowind corridorin Sindandalongthe coastalareasof Baluchistan.
Sincethe load centers(areashavinghighelectricitydemandor where major humanpopulation
densityis without electricity)islocatedin Sindthan in Baluchistantherefore settingup the
windfarmsin Baluchistarmeanssettingup the transmissiorlineswhich havetheir own socialand
environmentalimpacts.Whilein Sind,the nationaltransmissiorand distribution systemis alreadyin
existencetherefore settingup the windfarmin this corridoris a viableoptionsasit hasless
environmentalimpactsin terms of supportinfrastructurerequirements.
Designand TechnologicaAlternatives
Thissectioncontainsa descriptionof the alternativesthat mustbe consideredor wind farm projects:
X connectionto the grid;
wind farm output;
turbine capacity height,numbersandlocations;
layoutof accesdracksandancillarystructures;
locationof viewingplatform;
transportationof componentgo the site

X X X X X

Gridcapacityrefersto the ability of a transmissiometwork to transmitelectricity. Grid capacityis
influencedby different physicaland climaticconditionsincluding:

x diameterof the electricalconductor;

x distancebetweenpower polesandclosenes®f linesto the ground,;

X ambientairtemperature;and

x coolingeffectsof the wind.

Gridcapacityisanimportant factor in the ability to distribute electricityfrom a wind farm and
therefore the wind farm’ssize.Thewind farm output will increaseasthe wind speedincreasesand
more energyis transferredthroughthe turbinesto createelectricity.Increasedvind speedalsocools
the transmissiorlines,increasingheir capacity.Thismeansthat the capacitymayincreasewith the
wind farm output.

Asanexampleat awind speedof 1 m/s (alongthe transmissiorline), 20 MW couldbe exportedon
eachline up to temperaturesof 35°C. At awind speedof 2 m/s (alongthe transmissiorline), 25 MW
couldbe exportedon eachline up to temperaturesof 35°C (Wallaceand Coulter,2004).

Generationcurtailmentwould be determinedto ensurethat capacityof the networkis not exceeded.
CountryEnergy’snvestigationwill providefurther information on the overallcapacityof the grid.

Turbinescanbe designedo be lessnoisyby, for instance changesn shapeof the trailing edge
or changesn bladepitch, but at a costto generationefficiency.Theultimate control of noiseis

J},‘ to stop one or someturbinesat timeswhenthe noisethey createcausedlistress.
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Concernindurbine capacity the InternationalElectrotechnicaCommission’$IEC)nternational
StandardIEG514004) providesa classificatiorbasedon the

characteristicof wind at a site into four classesit, 11, llland1V.Clasd is the highestwind speedand IV
the lowest. Wind speedclassesre combinedwith two turbulenceintensity categoriefAandB)to
provideeightdifferent classedAto IVB.Turbinesavailableon the marketare certified to meetthe
site wind classificationslescribedabove.

Theenergyproductionpotential of specificturbine specificationshouldbe comparedagainstthe
costsof that turbine specificationin order to selectthe turbine that providesthe bestreturn on
investment.
Thenumbersof turbinesshoulddependon the physicalkconstraintsof the site (to maximizewind
resourceand property boundaries)the wind energyresource
optimizationmodellingandthe objectivesof the companies.
It shouldbe consideredhe followingfactorsin selectingaccessrackroutes:
x requirementfor gradientof no more than 14% constructionrequirements,in particularthe
amountof cut andfill required;
x areasof environmentalsensitivityincludinglocationof items of archaeologicasignificance,
reptile habitatandvegetation;and
X visualimpactof the accesdracksalongthe ridgeline,particularlythe visualimpactof areasof
cut andfill.

Potentiallocationsfor the wind farm substationshouldbe identified and assessedh terms of:
X optimizingthe electricalsystemlayout;
X minimizingenergylossedrom eachturbine to the substationandfrom the substationto the
transmissiometwork;
accessibilityand
minimizingpotential environmentalimpacts.

xX X

Electricakransmissiorinesare requiredto connectthe output of eachturbine to the substation.The

cablenetwork would be clearlymarkedaboveground,anda map maintained,to preventaccidental

contactduringsubsurfacevorkson the site. Thesubstationitself would be equippedwith an

undergroundcopperearthlinggrid sizeto dissipatecalculatedfault currents.

It shouldbe proposedthe constructionof a viewingplatform to providea designatedandsafearea

for peoplein vehicleso stop, parkandviewthe wind farm. Additionally,it shouldbe proposedthe

inclusionof interpretation panelsandinformation at the viewingplatform to inform the publicabout

wind farms,generationof electricityfrom renewablesourcesandfeaturesof the surrounding

physicakenvironmentincludinglocalnative wildlife and habitatand archaeologicaleaturesand

history.

Anassessmentf the alternativesavailableto transferwind turbine equipmentto the site shouldbe
madeconcerning:

X port of entry;

J},‘ X landsidetransportationmethod,;
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landsidetransportationroute; and
siteaccess

EnvironmentalBenefitsof Wind Energy

X

T

CO2reduction

Climatechangeis the singlemostimportant sustainabledevelopmentissuefacingthe energy
sector,but it hasimplicationsfor usall.

Climatechangeis believedto be causedprimarily by the increasen levelsof carbondioxide
from the burningof fossilfuels.Climatechangeis arealthreat to future generationscausing
unpredictableweatherpatternswith adverseimpactson agriculture wildlife, humanhealth
andthe economy.Theurgentneedto tackleclimatechangeby reducingcarbonemissionshas
risento the top of the world’sagenda.

Climatechangeis leadingto changesn temperature,rainfall patterns,snowcover,wind and
storm events,floodingand coastalerosion.All of thesecouldhavesignificantimpactson
world’sclimate.

Sustainabldevelopmenis developmentthat meetsthe needsof the presentwithout
compromisinghe ability of future generationgo meettheir own needs.

ByreducingCO2emissionsaand addressinglimatechangewind power ensureshat the
energywe useto meetour daily needsis truly from a sustainablesource.Tobe completely
sustainabldan both the globalandlocalcontexts,the environmentalimpactsof individual
developmentamustnot haveunacceptablempactson the localnatural heritageandlocal
communities.

Onceconstructed wind farmsgenerateemissionfree electricity,replacingelectricity
generatedby coaland gaspower stationsandtherefore wind farmshelp usto reduceour
greenhousegasemissions.

Improve HumanHealthdue to Air EmissiorReduction

Themainpollutant of concernis particulatematter, whichis mainlyproducedwhenfossil
fuelsare burned.In addition,groundlevelozone- calledsometimesphotochemicasmoghas
importantimpacts.

Thepollutant of mostconcernfor humanhealthisairborneparticulatematter. Forexample,

particleswith a diameterlessthan 10 millionths of ameter (PM10)or evensmallerparticles
suchPM2.5canpenetratedeepinto the respiratorytract and bringaboutadversecardior
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Wind powerisagreenenergybecausdt cannotproducegreenhousegasesandparticulate
matter. Windis a naturalresourcefor producingenergy.Thesunheatingdifferent partsof the
earth unequallycausesvinds. A wind turbine convertsthe wind'skineticenergyinto
mechanicaknergy,whichisthen turnedinto electricalenergy.Nofossilsfuelsare burnedand
no greenhousegasesk particulatematter will generatein the wind farm and hencethe air
quality isimprovedwhichwill improvethe humanhealth.

Benefitsof Wind Energy
x Windenergyisanidealrenewableenergybecause:

It isa pollution free, infinitely sustainablgorm of energy

It doesn’trequirefuel

It doesn’tcreategreenhousegasses

It doesn’tproducetoxic or radioactivewaste.

Wind energyis quiet and doesnot presentanysignificanthazardto birdsor other wildlife.

Whenlargearraysof wind turbinesare installedon farmland,only about 2%of the land area

isrequiredfor the wind turbines.Therestis availablefor farming,livestock,andother uses.

x Landowneroften receivepaymentfor the useof their land,whichenhancegheir incomeand
increaseghe valueof the land. (Govt.policyrestrictions)

x Ownershipof wind turbine generatorsby individualsandthe communityallowspeopleto
participatedirectlyin the preservationof our environment.

x Eachmegawatthour of electricitythat is generatedby wind energyhelpsto reducethe 0.8to
0.9tonnesof greenhousegasemissionghat are producedby coalor dieselfuel generation
eachyear.

X X X X X X

Wind Securityof Our Energy

X Ensuringa secureandreliableelectricity supplyis essentiafor the Peopleof PakistanLong
term relianceon diminishingfossilfuel resourcesand demandof gasincreaseour
vulnerabilityto volatile marketpricesand supplyrisksand we haveall beenaffectedin recent
monthsby increasesn the costsof domesticenergyprices.A diversemix of generation
methodsreducessuchrisksandwind generatedpower canbe animportant contributor in
sucha mix.

x Windisanindigenoussafe,cleanand plentiful sourceof energy.A modernwind turbine with

a capacityof 2 megawatts(MW) will produceenoughpowerto meetthe typicalannualneeds
of over1,100homes.
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19

GrievancedHandlingMechanism

Effectiveandtimely responseto communitycomplaintsand other stakeholder’'sgyrievancess essential
for maintaininggoodcommunityrelations,avoidingconflictsandlegallitigations.

Theobjectiveof a grievancemanagementystemis to ensurethat all commentsand complaintsfrom
any project stakeholder ncludinglocal/regionalauthorities, residentsof nearby areas,TBCCPandits
EPCand O&M Contractoremployees,, EPCand O&M Contractor subr contractors ‘employeesand
other interestedparties,are consideredandaddressedn an appropriateandtimely manner.

All grievanceswill be acknowledgedand respondedto within a reasonabletimeframe.. Critical
Grievancedrom external and internal stakeholdersrequiring immediate attention will be addressed

within one week’stime frame while minor grievancedrom externaland internal stakeholderswill be
addressedvithin maximumtime frame of one month.

External(Publicand other Stakeholders)Grievance

All local residentsand other community / stakeholdergrievancesabout the Project will follow the
procedureset out in this Plan.The procedureis defined in detail as annexurealongwith supporting
templatesandforms.

Externalgrievancesanbe receiveddirectly or duringthe stakeholderconsultationmeetings

Thefollowingfigure summarizeshe TBCCPGrievancenechanisnfor the wind farm:
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Internal (Worker) Grievance

TBCCPIs committed to enforcingits comprehensivdabour and employmentpolicies,includingits
requirementson workplacediscriminationand harassmentacrossthe entire workforce. Thispolicy

requiresthat all employeesand contractorworkersare to be treated fairly, with dignity and respect,
andhaveequalemploymentopportunities.

TheGrievanceManagementprocedureincludesan authorizedprocesgor workersto raisegrievances
and concernsto TBCCPAdministrationManagerand senior managementcoveringany issuesthat
are work related, that affectan employeeor contractoror contractoremployee,or that an employee
deemsunfair. Suchconcernamayrelate (but are not limited) to the following:

* Managementdecisions;

» Occupationahealthandsafetyconcerns;

» Thebehavioror conductof anotheremployee manageror contractor;and

» Theeffectsof TBCCPHumanResourcegpolicyor procedures.

TBCCPWill ensurethat all grievancesraised by workers are treated impartially, respectfullyand
confidentially.In addition, anyonewho becomesaware of or suspectsany violationsof obligationsis
encouragedto report the facts or their suspicionsdirectly to senior managementor through the
whistleblowingsystemsetout in the TBCCPCodeof EthicalConduct.
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Wind Turbine(GEL.7 403)ResidualNoiseCalculations

Noiseis generatedby wind turbinesasthey rotate to generatepower. Thisonly occurs
abovethe ,cut in :wind speedandbelowthe ,cut put : wind speed.Belowthe cut in
wind speedthere isinsufficientstrengthin the wind to generateefficientlyandabovethe
cut out wind speedthe turbine isautomaticallyshutdownto preventany malfunctions
from occurring.Thecut in speedof GE1.7 A03WTGat turbine hub heightis normally
between3.5m/s andthe cut out wind speedis 23 m/s.

Noiselevelsare greaterwhenthe wind is blowingfrom the turbinestowardsthe receiver
location.With crosswinds(wherethe wind blowsacrossa path betweenthe turbine and
the receiver),noiselevelscanbe expectedto be around2 dBlower than downwindnoise
levels.Forupwind propagation(i.e.wherethe wind blowsfrom the receivertowardsthe
turbine), the noiselevelcanbe expectedto be at least10dBlower. Exceptiorto this 10
dBreductionoccurwithin a distanceof up to five timesthe hub heightor wherethe
groundfallsawayrapidly betweenthe turbine andthe receiver.

ForTBCCPLkeceptorswere identified for the ProjectA, B& C.Threereceptorswere
identified for ProjectAat WTGL1, 3 and 23, no receptoridentified for ProjectBandone
receptoridentified for ProjectC at WTG25.

Themeasuremenbf noiseat thesereceptorswere doneto measurethe background
noise.Theresidualnoiselevelof GEL1.7 A03WTGat different distancedrom WTGare

calculatedthroughsoftware.
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Theresultingnoiselevelof GEWTG st different receptorslocatedat ProjectA and Cis not abovethe
backgroundhoiselevelmeasuredat thesereceptorsi.e.45dB.
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21B

Shadow/ FlickeringAnalysis
Turbine( GE1.74.03)

Forshadow/ flickeringanalysisthe projectboundaryw.r.t. ProjectA and Cis consideredandreceptors/
humansettlementsnearboundaryWTG’sdentified.

Hﬂl*uuug

Hl—d-l_

Theshadow/ flickeringanalysidor GE1.7 403 havinghub heightof 80 meter andbladelengthof 51.5
meter indicatesthat the rotor bladeswill not haveanyimpactin termsof flickeringasthe projectareadoes
not haveanyformal humansettlement howeverhamlets do exists nearthe projectlocationsbut these
hamletsare not occupiedduringthe wholeyearand mainlyusedfor nomadic livingpurposeaswhenthe
areareceivegainfallandwater becomesavailable the locationpopulationreturn to thesehamletsand
cultivatethe land. In the absenceof water andin conditionof droughtlocalpopulationmoveawayfrom
thisarea.

The shadow/flickeringanalysigndicatesthat WTGbladeswill not createanysignificant impacton any
nearbyhumansettlementdueto followingfactorsandthe flickeringeffectis not likelyto exceedthe limit of
30 minutesper dayand 30 hoursperyear.
X Theareais predominantlyun imhabitant
x Thelocalenvironmentregulatorybodybindsthe projectdeveloperto placeWTGatleast500m away
from anyhumansettlement
x Fewhamletspresentnearthe projectareaare not inhabitantroundthe yearasthe localpopulation
moveawayduringdroughtandno rain season.
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Receptor | Coordinates | Turbine | Distancefrom | Total Total Duration | Average | TotalNo.of | Timesof | Remarks
ID ID closestturbine | Daysof | Hours | of daily daysper greatest | (Description
(Hamlet causing | causindglicker | shadow| of Longest | shadow |yearwhen | potential | of Receptor
Name) flicker | effects(meters) flicker | shadow| Daily flicker shadow shadow | presentin
effects per flicker | shadow | event flicker flicker the area)
year per flicker (minutes)| exceeds30 | exposure
year event minutesper
(minutes) day
1 (Karam | 25°4'44.42"N | TBCCPL 480 200 20 12 6 None Sunset | The
Palari) / Project minutes | minutes hamletsare
67°46'38.63"H ArWTG arrangedin
1 suchaway
2 (Peeru | 25°4'31.01"N | TBCCPL 546 200 17 12 51 None Sunset | that few of
Palari) / Project minutes | minutes the hamlets
67°46'38.64"E ATWTG form the
3 boundary
3 25.02936N/ | TBCCP 350 200 28 20 8.4 None Sunset | aroundthe
(DilMurad| 67.83577E Project minutes | minutes other
Palari) AWTG hamletsso
23 the
4 (Motio | 25.04724N/ | TBCCPt| 371 200 26 20 7.8 None Sunset | exposureof
Palari) 67.83561E | Project minutes | minutes shadow
Cr'WTG flickeris
25 minimum
to
inhabitants
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Followingdatawasconsideredor modelling

Meansunshineduration
Wind speed
WTGoperatinghours
Directionof Blade

X X X X X
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Shadow/ FlickeringEffectCalculationof Wind
Turbinesat 103m Rotor Dia& 80 m Hub Heights
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Shadow/ FlickeringEffectCalculationof Wind
Turbinesat 103m Rotor Dia& 80 m Hub Heights
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Shadow plat (random rotor direction) for wind turbine with rotor diameter 103 m and
Hub height 80 m
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Shadow/ FlickeringEffectCalculationof Wind
Turbinesat 103m Rotor Dia& 80 m Hub Heights
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Shadow plat (random rotor direction) for wind turbine with rotor diameter 103 m and
Hub height 80 m
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Shadow/ FlickeringEffectCalculationof Wind
Turbinesat 103m Rotor Dia& 80 m Hub Heights
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I Shadow plat (randomrotor direction) for wind turbin e with rotor diameter 103 m and
| Hub height 80 m
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Shadow/ FlickeringEffectCalculationof Wind
Turbinesat 103m Rotor Dia& 80 m Hub Heights
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Shadow/ FlickeringEffectCalculationof Wind
Turbinesat 103m Rotor Dia& 80 m Hub Heights
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I Shadow plat (randomrotor direction) for wind turbin e with rotor diameter 103 m and
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Shadow/ FlickeringEffectCalculationof Wind
Turbinesat 103m Rotor Dia& 80 m Hub Heights
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| Shadow plat (random rotor direction) for wind turbine wi th rotor diameter 103 m and
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Shadow/ FlickeringEffectCalculationof Wind
Turbinesat 103m Rotor Dia& 80 m Hub Heights
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Shadow plat (random rotor direction) for wind turbine with rotor diameter 103 m and
Hub height 80 m
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Shadow/ FlickeringEffectCalculationof Wind
Turbinesat 103m Rotor Dia& 80 m Hub Heights
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Shadow plat (random rotor direction) for wind turbine with rotor diameter 103 m and
Hub height 80 m
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I Shadow plat (random rotor direction) for wind turbine with rotor diameter 103 m and
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Shadow plat (random rotor direction) for wind turbine with rotor diameter 103 m and
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Shadow/ FlickeringEffectCalculationof Wind
Turbinesat 103m Rotor Dia& 80 m Hub Heights

PRy . Wi o e - Bnelew Sl - mTradl] Wlemed R cre

Shadow plat (random rotor direction) for wind turbine with rotor diameter 103 m and
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| Hub height 80 m
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Shadow plat (random rotor direction) for wind turbine with rotor diameter 103 m and
Hub height 80 m
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Summaryof BirdsMonitoring Reportr KeyFindings

Introduction and Backgroundof the Study
x Tricon Boston ConsultingCorporation (TBCC)s planningto develop, own and operate three wind
farms,eachof 50 MW locatedin ThattaDistrict, SindhProvincejn the southof Pakistan.
X Threemajorwetlandsare locatedin the vicinity (20 kilometersor more) from the projectsite towards
the southare (HalejeeLakeand HaderoLake)and KeenjhaiLaketowardsthe east.

— "I_'_I-';_' C 1T FRIl R IFE - L
.'.-_.ﬂ'.

BirdsMonitoring Studyof the projectareawasconductedin order to determinethe following:
x Currentbaselinescenariowith respectto birds migratory and flight pattern asno data specific
to projectareais availablein publishedliterature
x Assesgollisionrisk.

TBCCengageda former WWF Consultantas their Ornithologicalconsultant for the designingand
monitoring of Birds Monitoring Studyand Arch Associatesas consultantfor execution,data analysis
and reporting of study againsta structured protocol basedon ScottishNatural Heritage“Survey
Methods for Use in Assessingthe Impacts of Onshore Wind farms on Bird Communities”
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guidelines.

Objectiveof BirdsMonitoring Study

X The overall objective of ornithology surveysof TBCCwind farm project area was to identify and
guantify the impact of the project on key avianspecieqand by associatioradjacentdesignatedsites),
to subsequentlynform final turbine layoutto mitigate through designandfinally to developadditional
mitigation, (e.g. turbine shut down, habitat/speciesmanagementplan), and will form baselinefor
future operationalmonitoring.

X Thegeneralobjectivesare:
i. Tomonitor residentand migratory birds within the premiseswhere the wind farm is intended
to be installed
ii. Todeterminepotential residentandmigratorybirdsin the projectarea
iii. Todeterminethe compositionof specieof residentand migratorybirds
iv. Todeterminethe flight pattern of the birdsin the projectarea.

X Specificobjectives:The specificobjective of ornithology surveysof TBCGvind farm project areais to

evaluatethe following potential risksto birds:
I. Directhabitatlossthrough constructionof wind farm infrastructure;

II. Displacemen{sometimescalledindirect habitat loss)if birds avoidthe wind farm and its surrounding
areadue to turbine constructionand operation. Displacementnay alsoinclude barrier effectsin which
birdsare deterredfrom usingnormalroutesto feedingor roostinggrounds;

I1l. Deaththrough collisionor interactionwith turbine bladesand other infrastructure(i.e. collisionrisk).

Numberof VantagePointsand Duration of the Study:
Therewere a total of eight (8) VantagePointsand the study was conductedfrom September2015to March
2016(7 monthsy which coveredmigrationperiod.

HistoricalData
X HistoricalPathwayof Migratory Birdsin Provinceof Sindh,(FromNorth to South)directionsof arrow
alsoshowingthe movementof birdsfrom North wvestto southEast
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Initial Results
X Listof Speciebservedduring the study period

Birdsspeciesrecordedduring the monitoring of the project area (with their correspondingstatusand

IUCNClassificationare listed below:

IUCN
S.n Commonname ScientificName Status | Classification*

1 CommonCrow Corvussplendens Resident LC
2 Kingcrow Dicrurusmacrocercus Resident LC
3 CommonKite Milvusmigrans Resident LC
4 CommonBuzzard Buteobuteo Resident LC

5 TawnyEagle Aquilarapax Resident
Partial LC

6 LessespottedEagle Aquilaclanga Resident
7 Shikra Accipiterbadius Resident LC

8 |  Egyptiavulture | | Neophrorpercnopterus| | | Resident| EN

9 Boniellseagle Hieraatusfasciatus Migrant LC
10 BootedEagle Hieraatuspennatus Migrant LC
11 Housesparrow Passedomesticus Resident LC
12 Junglesparrow Passepyrrhynotus PartialRe LC
13 Ashycrownfinchlark Eremopterigrisea Resident LC
14 CrestedLark Galeridacristat Resident LC
15 Indiandesertlark Caandrellaaytal Resident LC
16 RockPigeon Columbdivia Resident LC
17 Collereddove Streptoeliadecaocto Resident LC
Strepotoelia LC

18 Little brown dove senegalensis Resident
19 Turttle dove Streptoeliatranquebarica Resident LC
20 JungleBabbler Turdoidesstriatus Resident LC
Francolinus LC

21 greypartridge pondicerianus Resident
22 Greyshrike Laniusexcubitor Resident LC
23 rofousbackedshrike Laniusschach Resident LC
24 Baybackedhrike Laniusvittatus Resident LC
25 Sandgrouse Pteroclesxustus Resident LC
26 Swallow Hirundorustica Resident LC
27 DesertWheater Oenanthedeserti migrant LC
28 Eastermpied Wheater Oenanthepicata Migrant LC
Hoopoe Upupaepope Migrant LC
Housebunting Emberizastriolata Resident LC
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IUCN
S.no Commonname ScientificName Status | Classification*
31 IndianRobin Saxicoloidefulicata Resident LC
32 Warbler Priniabuchanani Resident LC
33 pied bushchat Saxicolaaprata Resident LC
34 White wagtail Motacillaalba migrant LC
35 Redstart Phoenicuruschruros Migrant LC
36 Little beeEater Meropsorientalis Migrant LC
37 BluecheekedB.Eater Meropssuperciliosus Migrant LC
38 Creamcolouredcourser Cursoriugursor Resident LC
39 Quil Coturnixcoturnix Resident LC
40 Redventedbulbul Pycnonotugafer Resident LC
41 White cheekedbulbul Pycnonotuseucogenys Resident LC
42 PersianrRockPipit Anthussimilis migrant LC
43 IndianRoller Coraciadenghaensis Resident LC
44 SunBird Nectariniaasiatica Resident LC
45 Houbarabustard Chlamydotisindulata Migrant VU

Legendl C=LeastConcern)U=Vulnerable EN=Endangered
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X Listof Speciesrom IBATProximity Report
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X Observations/Sightings

f Three stations were regularly visited and the observationswere taken from different
vintagepoints. Someof the specieswvere regularlyobservedwhile somespeciessuchas
the Egyptian vulture (Neophron percnopterus)and Huobara bustard (Chlamydotis
undulatg) were seenonly once.Out of 45 total species, 11 specieswere consideredas
“migrants” while 34 were consideredas “residents” (1 was consideredpartial resident).
Therewere eight (8) specieswhich were consideredasraptors and 36 were considered
perchingbirds. Callingof flying birds (Crans)and grey partridge were noted but birds
were not physicallyseen(i.e.from vantagepoint of A).

f Otherrepresentativef variousgroupsof bird observedn the areaareasunder.

a. Itishabitatof Sandgrouse(breedinggroundaswell) out of four only 1 sp.wasrecorded.
b. Quillsp.

c. FalconsEagleVulture8spp.

d. Perchingoirds29spp.

e. Houbarabustardlsp.

f. Partridgelsp.

g. Courserlsp.

h. Egyptianvulture 1sp.

f Datarevealsthat only 11 speciesare migrant. It is difficult to find out dependencyof
birdsin the project site probablydue to presenceof other variablelocations(cultivated
land or semicultivated areas,orchard)where water feedingaswell as nestingsitesare
more available.Nearlyall birds recordedfrom the areaand from surroundingscan be
termed asterrestrial birds exceptone speciesf White wagtail (Motacillaalba), common
crow (Corvus splendens),common Kite (Milvus migrans), House sparrow (Passer
domesticus)Sunbird (Nyctariniaasiatica),two speciesof Bulbul (Pycnonotusaferand
Pycnonotusleuocogenyswhich can be seen at any wetland area. Shikra (Accipiter
badius) TawnyEagle(Aquilarapax) and eventhe commonbuzzard(Buteo buteo) and
lasserspotted eagle are frequently visiting the wetland areas.Hoopoe (Upupaepops)
hasbeenobservedregularlyfrom different locationsof projectsite.

f Fielddataof flight heightanddirectionsshowthat birdsare not movingat any particular
direction and that only four birds moved from east to west whilst 14 birds were
observedthat movedfrom southto north.
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f Theflight heightof variousspecief birdsremainedunderthe heightof 50feet.

f TheFalconspecieson the other hand are acquiringthe height of 500 feet. Two species
of eaglesBootedeagleand BooonellisEaglenot sightedagainlike Egyptianvulture that
was observed at maximum height only once. The Egyptian vulture (Neophron
percnopterusvasthe most commonspeciesof vulture in the provinceof Sindand its
populationrapidly declinedand wasnot observedsincelongtime. It wasobservedfrom
Vantage Point 1A when three birds entered from North western side and moved
towardsthe Southeasternside.All were at the heightof 200m(650ft).

X Classificatiorof ObservedSpecies

f Basedon the list of speciesobservedduring the bird monitoring study, only one (1)
species,the EgyptianVulture (Neophron percnopterug was considered Endangered
(EN)under IUCNRedListof ThreatenedSpeciesand asidentified in the IBATProximity
report which listed speciesthat can be potentially found closeto the area of interest.
Another speciesthe Houbarabustard (Chlamydotisundulata) is consideredVulnerable
(VU).Therest of the speciesare underthe LeastConcern(LC)classification.

X Initial Conclusion/Recommendation

f Basedon the initial results,the bird monitoring study hasthis initial conclusion:

“Onethe basisof abovetrendsand observationgelatedto birdsspeciescount, flight height,it can
be concludedthat Tricon BostonConsultingproject will not alter the current birds baselinew.r.t.
speciesand count negatively as very less chancesof birds collision exists. However with the
construction and operation of wind farm and due to existingwind farms, human activity has
increasedn the areaand poor waste managemenfracticesparticularlyrelatedto food wastemay
attract the residentbirdsmainlycrowsin the area.”

f Vantagepoint survey/monitoringwill be continuedto have a full year of observation

data.

f Thesite canbe consideredasnot alonga major fly route of migratory birds as desktop
assessmenbf historical pathway of migratory birds in the Provinceof Sindhshowsa
north to southdirectionlocatedeastof the projectsite followingthe IndusRiver.

[ Thebirds’levelof flight activity andits distribution over the project site showthat most
speciesbservedare perchingbirdsandfly at a heightof not more than 15 meterswhich
is well below the lower bladetip of 28.5 meters. The Egyptianvulture was observedto
fly at a heightof 200m(650ft), way abovethe upperbladetip of 131.5meters.

f Collisionrisk is consideredlow and is further reduced by the minimum
spacingbetween any pair of wind turbines which is 339 meters. While
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collisionrisk impactsto birds and bats (asthere are no known bat populationsin the
vicinity) is consideredlow, a programto monitor potential bird/bat collision (through
ground searches)is incorporated in the EnvironmentalManagementand Monitoring
Planduringoperations.

Basedbon the datacollectedduringthe studyperiod,the analysisof dataindicatesthe following
trends
x Thefood availabilitywhichis corereasonfor birdsto landin the projectarea,isvery
limited
x Numberof speciesvisitingthe projectsite andits surroundingareaare belongingto the
groupthat are spendingmore time on perchingandacquiringthe flight heightof not
morethan 50 feet
x Numberof bird existingat VantagePointsare verylimited whichis than (50t0100).
x Theflight heightof maximumof the speciess well belowthe dangerzoneof 40 meter
X Maximumspeciebservedn the areaareflyingat low heights(upto 20 m) in searchof
food.
x Thenaturalenvironmentalconditionsare playingimportant role to control the
populationof animal.
x Aridity andhard desertlike appearanceof the areais one of the major factor whichis
still workingasa limiting factor againstthe birds’numbersandtheir populationin the
area.
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ENLOCLITIN/T

L\l U 11TV L.

SUMMARY

Introduc
tion:

Tricon Boston ConsultingCorporationPrivate Limited got three separateLOlsfrom AEDB
for the developmentof 3 x 50 MW wind power projectsin JhimpirSindhPakistan.

Thethree projectsare referred as “Tricon Boston ProjectA”, “Tricon Boston ProjectB”,
and

“Tricon Boston

ProjectC”,

Thisdocumentis [nitial EnvironmentalExamination(IEE)report of 50 MW Wind Power
Project

of “Tricon Boston ProjectA”in Jhimpir, Sindh

Pakistan.

ThislInitial EnvironmentaExamination(IEEgport is preparedto fulfill the obligationgiven
in PakistanEnvironmentalProtection Agency(Reviewof IEEand EIA) Regulations 2000
(attachedas Annexurel) made by PakistanEnvironmentalProtection Agencyin exercise
of power by section33 of PakistarEnvironmentaProtectionAct, 1997.Accordingo these
regulations,projects falling in any categorylisted in Scheduld of the regulationsshall
require IEEand the projectslisted in Scheduldl of the regulationsshall require IEEand
provisionof section12 of the regulationsshallapplyto suchprojects

The project of Tricon Boston ProjectA falls in categorylisted in schedulet, therefore
Initial

EnvironmentalExamination(IEE)is conducted for the

Project.

Proponent’s
Introduction:

Tricon Boston (Tricon is a Boston based businesshouse with international reach and
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helpingimprove mutual trust and respectbetweentwo important nationsand two proud
andhonorablepeople.

Since Tricon initial exploratory probes starting as far back as April 2005, Tricon
continued to significantly enhanceits presencein Pakistanadvocatingwith the local

governmentregulators and local and international development agenciesfor a more

aggressivere took on their renewable endowments, particularly solar and wind. The
efforts were duly rewarded when PakistanAlternate EnergyDevelopmentBoard (AEDB)
acting, among others, on the advise and help from Tricon, put Pakistan’svast wind

corridorsto bid underan openinternationalcompetitivetenderingprocess.

Basedon one the best bids submitted Tricon along with other major businesshouses
includingthe likes of Fauji Foundation, Sapphireand Gul Ahmed Energy,was one of
the successfubidders,with all four awarded contractsto setup 150 megawatts wind
power project on BOObasisin Pakistan’smost soughtafter wind corridor of Jimphir,a
shortdistanceto Pakistanbusinessub of Karachi.

Consultant’s

Introduction:

Renewable Resourcesis the project consultant engaged for the development of
projectincludinglnitial EnvironmentaExamination(IEEf the project.

The contact details of consultantare given
below:

RenewableResourcegPvt)Ltd

07, StreetNo.48,Fi7/4, Islamabad- Pakistan
IslamabadOffice | Tel: 0092518358591
Fax: 0092518358592
ApartmentNo. GFd, Block1A Seaviewl ownship DHAPhase
e V(ext), Karachi- Pakistan
KarachiOffice Tel: 00922135347122
Fax:00922135347123
Website www.renewableresources.com.pk
ContactPerson Irfan AfzalMirza, CEO
Email irfanmirza@renewableresources.com.pk
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RenewableResourceqPvt.) Ltd, is a private consultancyspecializedn RenewableEnergy
(RE),EnergyEfficiency(EE)and Environmental(Env) projects. The companyis owned by
group of professionalswho have remainedinvolvedin the renewableenergy program of
Pakistanand a solid grip on project development,feasibility studies, policy negotiations,
requisite approvals securitydocumentsetc.

REZ2is capableof conductingfull feasibility packagemainly featuring power production
estimates,grid interconnectionand tariff model. RE2also has the expertiseto deal with
the legal documentsof power projects. The professionalteam of REZ2is well acquainted
with the policies, regulations, methodologiesand standards of RE power projects and
work output meets international standards. REZ2is presently a consultantfor various
power projectsin Pakistarsponsoredy localandinternationalinvestors.

RE2has gained a significant experiencein conducting Environmentaland Sociallmpact
AssessmentéESIA)|nitial EnvironmentaExamination(IEE)of renewableenergyprojectsin
accordanceto national and international laws. The study covers all the baseline
environmental conditions and anticipated environmental impacts of the project and
comprehensiveEnvironmentaManagemen®lans.

So far, RE2has conducted more than fifteen (15) Environmentalstudies of renewable
energy projectswhich have been approvedfrom the concernedEnvironmentalProtection
Agencies.

Study

Methodology:

The study was conducted using standard methodology prescribes by national and
international

agenciego facilitate the review of identified environmentalissues,an understandingand
description of the environmentwithin which the activities will occur or potentially have
influence on socialand biologicalenvironment. The IEEstudy comprisesof baselinedata
on existing conditions on physicaland biological environment, and social environment
together with the anticipated environmentalimpacts and proposed mitigation measures.
Detailedassessmenbf the socialand biologicalenvironmentof the area was conducted
through field surveyfor the distanceup to 10 km radius of the project site, howeverthe
influencezoneof the environmentalimpactsis consideredas5 km.
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Statutory
Requirements:

requirements

The report fulfils the following regulatory

™ Describinghe projectand detailsof ProjectProponents
™ Reviewof applicableStatutoryRequirement@ndcompliances
™ Establishingenvironmentalbaselineconditionsthrough survey,secondarysources
and consultationwith the localstakeholders
™ Scopinghe issuesandestablishinghe boundariesof the assessment
™ Reviewof ProjectAlternatives
™ Assessinghe potential environmental effects of the project, including residual
and cumulativeeffects
™ |dentifying mitigation measuresto eliminate or minimize the potential
adverseenvironmentaimpacts
™ EnvironmentaManagemen® Monitoring Planandfollow up programs

Thepresentdocumentreportsthe finding of Initial EnvironmentaExamination(IEEcarried
out to identify potential environmentalissuesassociateswith the project and ensures
appropriatemitigationmeasurego copewith thoseissues.

An |IEEis a complete processthat beginsat the earlieststageof the project development
planningand continuesthroughoutthe life of the project. Followingare the listed stagesof
an Initial EnvironmentaExaminatiorstudy:

™ PakistanEnvironmentalProtection Agency(Reviewof IEEand EIA)Regulations,
2000with referenceto PakistarEnvironmentaProtectionAct, 1997

™ AsianDevelopmenBankPolicesand Guidelines

™ PerformanceStandardof IFCand World Bankgroup,2012

™ Thebestpracticedollowed at internationallevel.
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Project
Overview:
Thewind farm project of 50 MW is locatedin JhimpirSindh.A land of 1284 acresare leased
to

TriconBostonProjectA by Governmentof Sindhfor the developmentof wind project. Tricon
Boston ProjectA is located towards the North East of Karachiat around 95 Km. The
KarachiHyderabad Motorway (Super Highway)is connectingroad to the Tricon Boston
ProjectA site Thetotal landareaof TriconBostonProjectAlandis 1284acres

The project will install 33 wind turbines generators(WTGs) gachwith rated output of 1.5
MW.

Description of

Environment:

A data collection survey that included geology, meteorology, hydrology, ambient air
quality,

water quality, soil characteristicsnoise levels, shadow forecasting, flora and fauna, land
use pattern, and socioeconomicconditions was undertaken,basedon available secondary
information or data collectedin the field. Primary data was collectedto establishbaseline
conditions for the soil, water (surface and ground) quality, flora and fauna, and noise.
Secondaryglatawascollectedfor land, ecology climate,and socioeconomidactors.

As per the physicalsurvey done by Mr. SohailAhmed and Ms BeenaShoaibof Pakistan
Alternative Energy EngineeringServicesthere are three Goths/settlementsin the project
areaof Jhimpir.Thetotal numberof population of Gothsis 250 A00. It wasobservedthat the
areais in developmentstageand there is no industrializationin the areathus the baseline
emissionsare very low. Theareais identified as Wind Corridorand many other wind power
projects are in developmentphase. There are no well developeddrainage systemsin the
area. Theconventionalsourceof fuel is wood or keroseneoil. Thereis very sparsevegetation
in the forms of herbs and shrubs. There is no reservedforest site or sanctuarylocated
within the projectland area.Thereare negligibleimpactson the noise,air and water quality;
that too would diminishasthe project shallcomeonline. At presentthe projectsite is located
in remote areas with very little social and commercial activity. However, with the
development of number of wind farms in the area, it is expectedthat the area will be
developedinto a model zonewith advancehealth and educationfacilitiesand improvedliving
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Stakeholder

Consultation:

Stakeholderconsultation was carried out as part of IEEstudy. The main objectives of
the

consultationswere to apprise the stakeholdersabout the proposed project activities;
obtain their views, concernsand recommendations;and address/ incorporate them in
the project design thus enhancingthe environmentaland social performanceof the
project.

Impact  Assessment and

Mitigation:

During the IEE,the project potential socialand environmentalimpacts were identified.
Each

identified impact was then characterizedwith respect to its nature, reversibility,
geographical extent, consequenceseverity and likelihood. Based upon this
characterization, the impacts were then assessedto be of high, medium or low
significanceThekey potential environmentaland socialissuesidentified during the study
included contamination of soil and water, safety hazards,damageto infrastructure, air
guality deterioration, noise emissionsthreat to wildlife and habitat modification. Similar
impacts during the plant operation were identified; these included soil and water
contamination,safetyhazardsspeciesnortality, habitat modification,noiseand vibration.
The IEE has recommended appropriate mitigation measuresto addressthe above
concernsandto keepthe residualimpactswithin acceptabldimits.

Environmental Management

Plan:

An Environmental Management Plan (EMP) has been developed to provide an
implementation

mechanismfor the mitigation measuresmentioned above and has been updated in the
light of the EPAdecisioncircumstancesThe EMPprovidesthe organizationaktructure for
the environmentaland social managementsystem during the project, and defines the
roles and responsibilitiesof project players. The EMP includes a mitigation plan, a
monitoring plan, the communication and documentation requirements, and training
needs,in the contextof the environmentaland socialmanagemenof the project.
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It is observedfrom the international practicesaround the world that birds get adaptedto
such heighted structureslike any other electricaltower, aviation towers etc. and ratio of
bird hit with turbinesis verylow. Noisewill be lessthan 70 dB (A) whichis within the range
asper NationalEnvironmentaQuality StandardNEQspf Pakistan. Thereare no exceeds
of shadowfrom the permissiblelimits. Theenvironmentaldisturbancenormally associated
with constructionactivitieswill be minimizedthrough an EnvironmentManagementPlan
(EMP) implementationof which will continue during project operationand whichincludes
monitoringarrangements.

Theprojecthasno carbon,sulfur, nitrogenemissionsnor their oxides,thus not a threat to
the environment.

It is concludedthat the project will be a positive developmentin the area and improve
the socioeconomicconditions of area through generationof employmentopportunities
and opening of ways for the developmentof this area. There are no negative
environmentalimpactsof the project, rather it is a greenenergyproject and contribute in
environmentalsustainabilityof the area. The project will also help to promote renewable
energy in Pakistanand meeting energy demand of the country. In view of the above
mentioned rationales, it is concludedthat developmentof 50 MW wind project of Tricon
Boston will have no significantlyadverseenvironmentalimpact and the project can be
regardedas EnvironmentalFriendlyGreenProject
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SECTION
1

INTRODUCTIONAND PURPOSEOFSTUDY

1.1 PROJECT

PROPONENT

Tricon Boston (Tricon) is a Boston based businesshouse, with international reach and
presencefocusedon renewableenergyand rural developmentprojectson public privater
partnershipmodelsascorebusinessand socialresponsibilitytargets.

Excited by the tempting mix of clean, renewable energy initiative intertwined and
comingled with sustainablerural development and encouragedby US initiatives for
American businessand industry to help Pakistan bridge its rapidly growing energy
demandsupplygapthat is threateningto tear apart the very fabric of the alreadyfragile
Pakistanisociety, Tricon Power,a wholly owned subsidiary of Tricon, entered the
Pakistan market to explore and setuprenewableenergyprojectsthat can help bridge
the energydemandsupply gap at affordablecostsplus also enhancePakiJScommercial
interactions, creating jobs on both side and also helping improve mutual trust and
respectbetweentwo important nationsandtwo proud andhonorablepeople.

Sinceour initial exploratoryprobesstarting asfar backas April 2005, Triconcontinuedto
significantly enhance its presencein Pakistanadvocatingwith the local government
regulatorsand localand internationaldevelopmentagenciedor a more aggressivee fook
on their renewable endowments, particularly solar and wind. The efforts were duly
rewarded when Pakistan Alternate Energy DevelopmentBoard (AEDB)acting, among
others, on the adviseand help from Tricon,put Pakistan’ssastwind corridorsto bid under
anopeninternationalcompetitivetenderingprocess.

Basedon one the best bids submitted Tricon along with other major businesshouses
includingthe likes of Fauji Foundation, Sapphireand Gul Ahmed Energy,was one of
the successfubidders,with all four awarded contractsto setup 150 megawatts wind
power project on BOObasisin Pakistan’smost soughtafter wind corridor of Jimphir,a
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12
PROJECBACKGROUNLX JUSTIFICATION

Pakistan’amajor electricity sourcesare thermal and hydro generation.Theprimary thermal
generationfuels employedare furnaceoil and gas.While both are produceddomestically,
demand already outstrips supply by a considerableamount. Oil import is a significant
burdenon the national exchequerand the increasingmport bill continuesto exert further
pressure on the foreign exchangereserves.Electricity mix of Pakistan(20102011) is

presentedin
Figure
1.1
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Figure 1.1: Electricity Mix of Pakistan by Source!
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Import of gas could be seen as a viable option to overcomethe depleting domestic
reserves,but gasimport has significantissues,mainly the need for substantial capital
investmentin infrastructure, security difficulties and physicalterrain concerns.Moreover,
it would increasePakistan’selianceon imported fuels with associatedoreign exchange
effects. Thismust be considered in the context of rising fuel costs for gas and oil r
basedfuels as a result of uncertaintyoverfuture supply.

Alternativesto further fuel imports for electricity generationare the use of domesticcoal,
or generationfrom hydroelectric or other renewable sources,such as wind and solar
power.

Theseoptions will assistin reducingPakistan’sreliance on imported oil, and consequent
vulnerability to changesin global oil priceswhich will in turn have a positive effect on
the current trade deficit and inflating import bill. Aswith gas,securingfuture suppliesof
coaland hydroelectric power would rely on significant spending on infrastructure.
Pakistan hasdomesticreservesof coal. However,coal currently makesup a very small
proportion of total generation,largelythe result of most of the reservesbeinglocatedin
one area,the TharDesert.Exploitingthe reserveswould require huge and costly upfront
investmentin local infrastructure (includingprovision of water supplies),developmentof
mines, housing and related infrastructure, and investment in transmissionlines before
power plant developmentcould commence Hydro electric power alreadysuppliesalmost
30% of electricity, and numerous sites for future investment exist, but due to their
locations, this would also require significantinvestment in transmissionto meet the
expected power needs. Moreover, there are varying political standson hydro electric
power options.

Lookingat how the country’sfuture electricity needsmight be met in a way that supports
the environmental objectivesof the Governmentof Pakistan,wind generation has the
potential of being a strong contributor. The developmentof wind generation Projects
could reduce dependenceon oil basedthermal power generation, increasediversity in
Pakistan’selectricity generationmix, and reduce greenhousegas (GHG)emissionswhich
shallportray a better imageof Pakistanamong the international community. Also the
per kWh tariff for wind power Projectsare now comparativelylessthan that of furnace
oil tariff; particularlythe RentalPowerProjects.
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1.3 PROSPECTSOF WIND ENERGY IN
PAKISTAN

Pakistanhas 1046 km long coastalline with very encouragingwind regime. Accordingto a
study carried-eut-by NREland the-wind-mastsinstalledin-the-Gharoand-Keti-Bandarwind

corridor, the|averagewind speedin the region is 7.4 m/s making a tegiqpalpotential of
more than W B P
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Figure 1.2: Wind Map of Pakistan by NREL
Wind Corridor

The Governmentof Pakistan(GOP)s diversifyingits energymix on fast track basisto ensure
Energy Security, Sustainable Development, Social Equity and Environmental Protection,
Wind enemyy resourcesare abundantly economicalgeneration of power. Therdore, wind
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14 PROJECT OVERVIEW &
OBJECTIVES

The Tricon BostonProjectA project of 50 MW is located in Jhimpir Sindh.A piece of land
of

1284acresis leasedto TriconBostonProjectA by Governmenbf Sindhfor the development
of project. Projectsites of Tricon Boston ProjectA are located towards the North Eastof
Karachi at around 9085 km. The Karachi Hyderabad Motorway (Super Highway) is
connectingroad to the Tricon Boston ProjectA site. The total land area of Tricon Boston
ProjectA land is 1284acres

Theprojectwill install 33 wind turbinesgeneratorg WTGs)eachwith rated output of 1.5

Hlebrick oetieidEplojctis sumarizedn Tablel Lbeldus <
S ProjectSite JhimpirdamshoroProvinceof Sindh,Pakistan
t ProjectCapacity 50 MW
u Totalnumberof Wind Turbines| 33
to beinstalled
% Wind TurbineModel, Capacity | Goldwind, 1.5 MW
% Annual Electricity supplied to | 140GWh
the Grid
w EstimatedProjectCost 110million USDapprox.
Table 1.1: Project at a
Glance
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iv. Createemploymentduring constructionand operationsand provide opportunities
for developingecotourism

v. Improvemicroeconomicefficiencyof the power sectorby reducingfossilfuel
usage

vi. Reducegreenhousegasemissionsrom power generationand contribute to
negligibleemission gffluent, and solidwasteintensity of power generationin the
system

vii.  Conservenaturalresourcesncludingland,forests,minerals,water,and

ecosystemsviii.Improvelocal physicalnfrastructuresuchasaccessoadsand

transmissiometwork

1.5 NEED AND OBJECTIVESOF IEE
STUDY

Pakistan Environmental Protection Act 1997 (PEPA1997) requires the proponents of

every development project in the country to submit either an Initial Environmental
Examination or Initial Environmental Examination to the concerned environmental
protectionagency.

The IEE/EIARequlations2000 issued under PEPA1997 provides separate lists for the
projectsrequiring IEEor EIA. This Initial EnvironmentalExamination(IEEReportis made

to fulfill the obligation givenin PakistanEnvironmentalProtection Agency(Reviewof IEE
and EIA)Regulations,2000 (attached as AnnexureV) made by Pakistan Environmental
ProtectionAgencyin exerciseof Powerby section33 of PakistanEnvironmentalProtection
Act,1997.Accordingo theseregulations projectsfallingin any categorylisted in Schedule
of the regulationsshallrequire IEEand the projectslisted in Scheduldl of the regulations
shallrequire IEEand provisionof section12 of the regulationsshallapplyto suchprojects

The capacityof ProjectA of Tricon Bostonis lessthan 50 MW, therefore the project falls
under category of Scheduld requiring Initial EnvironmentaExamination|EB.
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In the contextof the scopeof the project,the IEEeport hasaddressedhe following
objectiveswhereapplicable;

™ Categoryof the projectconsistentwith PakistarEnvironmentaProtectionAct, 1997

™ Highlightbaselineenvironmentaland socialconditionsof the project areaalong
with identificationof environmentallysensitiveareasand concernedstakeholders

™ Relevanhost countrylaws,regulations applicabletreatiesand agreements

™ Protectionof human health, cultural propertiesand biodiversityincluding
endangeredspeciesand sensitiveecosystems

™ Major hazardsQOccupationahealthandsafety;Fire preventionand life safety
™ Socioeconomidmpacts;Landuse:Landacquisition;involuntaryresettlement
™ Impactson indigenougpeoplesand communitiesjf applicable

™ Cumulativempactsof existing proposedand anticipatedfuture projects

™ Efficientproduction,deliveryanduseof energy;

™ Pollution preventionand waste minimization,pollution controls (liquid effluent and
airemissionspnd solidand chemicawastemanagementand

™ GHGeductionpotential
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7 APPROACH AND
METHODOLOGY

ThelEEcomprisesof baselinedata on existingconditionson physical biologicaland social
environment together with the anticipated environmental impacts and proposed
mitigation measuresDetailedassessmenof the socialand biologicalenvironmentof the
areawasconductedthroughfield surveyfor the distanceup to 10 km radiusof the project
site, howeverthe influencezoneof the environmentalimpacts is consideredas5 km.

Data was also collected through secondarysourcessuch as published literature and
internet to supportthe findingsof the field survey.

The overall methodologyand main phasesof the IEEare briefly given
below;.
1.7.1

Scoping

The key activities of this phase
included:

Project Data Compilation A genericdescriptionof the proposedactivitiesrelevantto
environmentalassessmenwvascompiledwith the help of the proponent.

PublishedLiterature Review Secondarydata on weather,soil, water resourcesywildlife,
andvegetationwerereviewedand compiled.

Leqislative Review Information on relevant legislation, regulations, guidelines, and
standardswasreviewedand compiled.

Identification of Potential Impacts Theinformation collectedin the previousstepswas
reviewedand potential environmentalissuesdentified.

BaselineData Collection:A considerableamount of baselineinformation on the project
areawasavailablefrom existingliterature and other studiesconductedcloseto the project
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1.7.2 Impact
Assessment

impactson:
™ Geomorphology
™ Ambientair qualityandambientnoiselevels
™ | ocalcommunities
™ Noiseimpact
™ Shadowimpact
aspects:

™ Thepresentbaselineconditions

projectrelatedactivities
™ Theidentificationof potentialimpacts

directandindirect; beneficialand adversempacts
™ Themonitoringof residualimpacts

Wherever possible and applicable, the discussioncovers the following

™ Theevaluationof the likelihoodandsignificanceof potentialimpacts
™ Thedefiningof mitigation measurego reduceimpactsto aslow aspracticable
™ The prediction of any residualimpacts,includingall long term and short term;

Theenvironmental,socioeconomicand projectinformation collectedwasusedto assesshe
potential impacts of the proposedactivities. The issuesstudied included potential project

™ Groundwaterand surfacewater quality, with particularreferenceto the coast

™ Ecologyof area,includingflora andfaunaespeciallywith referenceof migratorybirds

™ The potential changein environmental parameterslikely to be effected by
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1.7.3 Documentation

Thisreport documentingthe IEEprocessand results is prepared accordingto the
relevantguidelinessetby the PakistarEnvironmentProtectionAgency(PakEPA).

Chapterl givesthe overviewof project introduction and purposeof the IEEstudy. Chapter
2 discussesthe ADB policies and standards, as well as the regulatory, legislative and

institutional setup in the country, relevant to the environmental and social assessment.
Chapter 3 providesa simplified description of the proposed project and its components.
The environmental and social baseline conditions of the project area are presented in

Chapter 4. The project alternatives are discussedin Chapter 5. The environmental and

socioeconomicimpacts of the project are assessedand their respective mitigations
recommendedin Chapter 6. Chapter 7 outlines the implementation mechanismfor the

mitigation measures,in the form of an environmental management plan. The
stakeholder consultation has been covered in Chapter8. Finally,Chapter9 presentsthe

findingsand conclusiorof the study.

FollowingAnnexureis attachedwith the report to supportthe resultsandfindingsof

survey;Annexuret: EnvironmentaManagemen®Plan
Annexuretl: BudgetaryEstimates

Annexuretll: IEE/EIAGuidelines
AnnexurelV:NationalEnvironmentaQuality Standards
AnnexureV: SocialSurveyReport
AnnexureAnnexureVI: SocialSurvey

Forms

AnnexureVI1l:Snapshot®f SocialSurvey
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I8 METHOD FOR EVALUATING
IMPACT

The description of baselineconditionsrepresentsthe basisfor evaluatingthe impacts of
the project. Thedescriptionand evaluationof the environmentalimpactsand proposalsfor
measuresto be taken to mitigate and compensatefor any determined environmental
impacts during construction and operation phase are presented in Environment
Management (EMP) (Annexuret). In the interest of transparent presentation and
evaluation,tabulated evaluation procedureshave been applied. On the basisof a point
system,the severityof a particular environmentalimpact together with its generaltrend
I.e. negativeor positiveis described.Theevaluationscaleappliedis asfollows:

=Medium

=Low

KXo

<Ko =High
@
Q

e

=Nolmpact

** =Locallyravorable

=Regionallyravorable

Forthis judgment,internationaland nationalstandarddike those of the World Bank, WHO,

elighre used.Accordingo thesestandardsjmpaditsarsatahstedhsditiboakstandardsare
exceeded.

Medium Betweeninternationalandnationalstandards

Low Internationaland national standardsare met
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SECTION
2

2Z—STFATFOHFORY-REQUIREMENTSOF
IEE

This chapter discussesthe national and international policies, legal and administrative
frameworkaswell asinstitutional setuprelevantto environmentaland socialassessmenof
the proposedproject.

2.1 NATIONAL ENVIRONMENTAL
LAWS

A number of laws exist in Pakistanpertainingto environmentalprotection. However,the
enactment of comprehensivelegislation on the environment, in form of an act of
parliament,is a relatively new phenomenon. Most of the existinglaws on environmental
and social issueshave been enforced over an extended period of time, and are

CORALE PECHIC S a\\ ele\Vatto-the-aevelopieiltalplrojec allE- e e\Vie\Wedlo

2.2 POLICY GUIDELINES
(www.epa.gov.pk)

The National Conservation Strategy (NCS) is the primary document addressing
environmentalissuesof the country. NCSs duly recognizedasthe National Environmental
Action Plan.  The document identifies 14 core areasin which policy intervention is
consideredcrucial for the preservationof Pakistan’snatural environment. The areas
include restoration of rangelandspollution preventionand abatement,and preservationof
culturalheritageetc.
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23— ENVIRONMENT ——INSTITOUTIONS — AND
ADMINISTRATION

The Constitutionof Pakistandistributesthe legislativepowersbetweenthe federaland the
provincial governmentsthrough Federaland ConcurrentLists. The Federallist depictsthe
areasand subjectson which the Federalgovernmenthas exclusivepowers. The second,
concurrent list contains areas and subjects on which both Federal and Provincial
governmentscan enactlaws.

The Ministry of Environment,LocalGovernmentand RuralDevelopmentis responsiblefor
environmental issues at federal level. The NCS unit within the Ministry ensures
implementationof the NationalConservatiorStrategy.

The Pakistan Environment Protection Agency at the federal level is responsible
for administeringthe provisionsof the EnvironmentProtection Act. It is responsibleto
ensurecompliancewith the NEQsdevelop monitoring and evaluationsystemsand initiate
legislationwhennecessary.

The provincial EnvironmentProtection Agencieg EnvironmentProtection Agencyin Sindh)
are responsible for environmental planning and development, approval of Initial
EnvironmentalExamination (IEE) and Environmental Impact AssessmentgEIA) of new
projectsat provinciallevel.

2.4 LAWS, REGULATIONS AND
GUIDELINES

PakistanEnvironmentProtectionAct, 1997is the basiclaw that empowersthe Government
of Pakistanto develop policiesand guidelinesfor the protection of natural environment.
Briefdescriptionof the lawsis givenbelow.

2.5 PAKISTAN ENVIRONMENTAL PROTECTIONACT,
1997
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The key features of the law that have a direct bearingon the proposedproject relate to
the requirementfor an initial environmentalexamination(IEE)and ElAfor development
projects. Section 12(1) requires that: “No proponent of a project shall commence
construction or operation unless he has filed with the Federal Agency an initial
environmental examination or, where the project is likely to cause an adverse
environmental effect, an environmentalimpact assessmentand has obtained from the
Federal Agencyapproval in respectthereof.” The PakrEPAhas delegatedthe power of
review and approval of environmental assessmentsto the provincial environmental
protection agenciesAsthe proposedproject will be located near Karachi,t falls under the
jurisdictionof the PEPA.

26 PAKISTANENARONMENTPROFHECHONAGENCREVAEW—
OFIEEAND EIAREGULATION2000

The PakistanEnvironmentProtectionAgencyReviewof IEEand EIARegulationgprovide the
necessarydetailson preparation,submissionand review of the IEEand EIA.Categorization
of projectsof IEEand ElAis one of the maincomponentsf the Regulations.

The IEEEIA Regulations, 2000 also provide the necessary details on the
preparation,submission,and review of IEEsand EIAs.The following is a brief step wise
descriptionof the approvalprocess:

™ A project is categorizedas requiring an IEEor EIAusingthe two schedulesattached
to the Regulations.

™ AnElAor IEESs conductedasper the requirementandfollowingthe PakEPAguidelines.

™ The EIAor IEEis submitted to the concernedEPA—provinciaEPAsf the project
islocatedin the provincesor the PakEPA( it islocatedin Islamabad.

™ A fee, dependingon the cost of the project and the type of the report, is submitted
alongwith the document.

™ The submittal is also accompaniedby an application in the format prescribedin
ScheduldV of the Regulations.

™ The EPAconductsa preliminaryscrutinyand replieswithin 10 daysof the submittal
of a report, a) confirming completenesspr b) askingfor additional information, if
needed,or c) returningthe report requiringadditionalstudies,if necessary.

™ The EPAIs required to _make every effort to conplete the IEEand EIA review
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™ Whenthe EPAsccordtheir approvalsubjectto certainconditions:

™ Beforecommencingconstructionof the project, the proponentis requiredto submit
anundertakingacceptinghe conditions.

™ Before commencingoperation of the project, the proponentis requiredto obtain
from the EPAa written confirmationof compliancewith the approvalconditionsand
requirementsof the IEE.

™ An Environment ManagementPlan (EMP) is to be submitted with a request
for obtainingconfirmationof compliance.

™ The EPAsare required to issue confirmation of compliancewithin 15 daysof the
receiptof requestand completedocumentation.

™ ThelEEapprovalis validfor three yearsfrom the date of accord.

A monitoringreportisto be submittedto the EPAafter completionof construction followed
by annualmonitoringreportsduringoperation.

Completequidelinesof Preparationof EIA/IEEalong with details of other concernediaws
and requlationsgivenin PakistanEnvironmentProtection Act are given in Annexurew for
reference

2.7 SECTORAIGUIDELINESFORENVIRONMENTALREPORTS®
— WINDPOWERPROJECYS 7 7 7

Thesewind power sectoralguidelinesare part of a packageof regulationsand guidelines.
Theyshould be read asin context of the overall IEEguidelinespackage . Theseguidelines
has been preparedby FederalEPAIn collaborationwith other key stakeholdersjncluding
provincial EPAsand Planning DevelopmentDivision from both the Federal government
and provinces, other agencies, NGOs representative of chambersof commerce and
industryandother consultants.

Theseguidelinesconsistof comprehensiveguidelinesand proceduredor the environmental
assessmentof wind power projects in Pakistan. It is emphasizedthat the various
guidelines should be read as a package;reliance on the sectoral guidelines alone is
inadequate.
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2.8 POLICYFORDEVELOPMENTOFPOWER
— GENERATIONPROJIECTRO06—

The Alternative Energy Development Board (s) was established as an autonomous
body attached to the CabinetDivisionon 12th May 2003. The Board was establishedto

act as a central agencyfor development,promotion and facilitation of renewableenergy
technologies,formulation of plans, policies and development of technologicalbase for

manufacturingof renewableenergyequipmentin Pakistan.ln Feb2006, the administrative
control of the Boardwasshifted from the CabinetDivisionto the Ministry of Water & Power.
The AEDBhasdevelopedthe national policy for promoting renewableenergysourcesin the

mediumandlongterm, which is known as the Policy for Developmentof Renewable
Energy for PowerGeneration, 2006. AEDBIis also responsible for getting land leased
from the Revenuedepartmentand leaseit out to variousinvestors/promotersfor wind

farmsdevelopment.

The current project is developed under provisions of the Policy for Developmentof
Renewable

Energy for Power Generation,

2006.

2.9 NATIONALAND INTERNATIONAL
ENVIRONMENTALSTANDARDS

ta{as f—ctefZ e ("teetoe_f7 — fZ<—> —felt
trrw

TheNationalEnvironmentaQualityStandardNEQS)romulgatedunderthe PEPA
1997,specifythe following standards:

x Maximumallowableconcentrationof pollutants(16 parameters)n gaseous
emissiondrom industrialsources,

X Maximumpermissibldimits for motor vehicleexhaustandnoise,
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¥ Maximumallowableemissionof nitrogenoxidefor steamgenerators
asfunction of heatinput.

% Maximumallowableconcentrationof pollutants(32 parametersjn
municipalandliquid industrialeffluentsdischargedo inlandwaters,sewage
treatmentandsea(three separatesetof numbers).

SelectedNEQSfor liquid effluents dischargedto inland waters, gaseousemissionfrom
industrial sources.emissionsfrom motor vehicles, noise, ambient air quality and water
guality standardsare providedin Annexurei/I.

N«
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The National EnvironmentalPolicy (NEP)was approvedby the PEPAN its 10th meeting on
27th December 2004 under the chairmanshipof the Prime Minister of Pakistanand
thereafter approved by the Cabinet on 29th June 2005. NEPis the primary policy of
Governmentof Pakistarthat addresseshe environmentalissuesf the country.

The broad Goal of NEPIis, “To protect, conserveand restore Pakistan s environmentin
order to improve the quality of life of the citizensthrough sustainabledevelopment”. The
NERdentifiesthe following set of sectoraland crosssectoralguidelinesto achieveits Goalof
sustainabledevelopment.

a. SectoralGuidelines:
Water and sanitation, air quality and noise, waste managementforestry, biodiversity and
protected areas, climate change and ozone depletion, energy efficiency and renewable,
agricultureandlivestock,and multilateralenvironmentalagreements.

b. CrossSectoralGuidelines
Poverty, population, gender, health, trade and environment, environment and local
governance,and natural disaster management The NEP suggeststhe following policy

instrumentsto overcomethe environmentalproblemsthroughoutthe country:

X Integrationof environmentinto developmentplanning;

v | anicltinn and ranuilataru framaowinrle:
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X Publicawarenessind education;and
x Publicprivate civil societypartnership.

NEPiIs a policy documentand does not apply directly at the project level. However,the
development projects like power generation from wind energy should not add to the
aggravatiorof the environmentalissuesdentified in NEPand mitigation measuresshouldbe
adoptedto minimizeor avoidany contribution of the projectsand of course,beingthe Wind
a renewablesource of energy, Wind Power production can be consideredas a meansto
integratethe environmentinto developmentplanning

taf{au fef e T — e — ¢ e .. —a
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The LandAcquisitionAct (LAA)of 1894,amendedfrom time to time, hasbeenthe de facto
policy governingland acquisitionand compensationin the country. The LAAis the most
commonlyusedlaw for acquisitionof land and other propertiesfor developmentprojects.
It comprisesof 55 sections pertaining to area notifications and surveys, acquisition,
compensatiorand apportionmentawardsand disputesresolution,penaltiesand exemptions.

Forthe proposedproject, the proponentshave leasedland from Governmentof Sindhand
no permanentsettlementor any structure existedat the site, the LAAIs not applicableto
the land acquisitionfor the proposedproject.

ta{av ¥Z21%"f'S ..-4a
s{zw

Thislaw was enactedto define the authority and responsibilityof the Telegraphauthority.
The law covers, among other activities, installation and maintenanceof telegraph lines
and posts (poles). The Act defines the mechanismto determine and make payment of
compensatiorassociatedvith the installationof theselinesand posts.

Under this Act, the land required for the polesis not acquired (or purchased)from the
owner, nor the title of the land transferred. Compensationis paid to the owner for any
structure,crop or tree that existson the land; costof the landis not paidto the owner.
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TheSindhWildlife ProtectionOrdinance 1972empowersthe governmentto declare
certainareasreservedor the protectionof wildlife and control activitieswithin these
areas.t alsoprovidesprotectionto endangeredspeciesof wildlife. Asno activitiesare
plannedin declaredprotectedareas provisionof this lawisnot applicableto the
proposedproject.

ta{ax St <o 1S <o St "t "tcoefeoe. T4
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The Sindh FisheriesOrdinance,1980 regulatesfishing in the public waters, includingthe
coastalareas, of Sindh. It empowers the government of Sindh to issue licensesfor
fishing in public waters, put restriction on the type of equipmentthat can be used for
fishing, restrict fishing in certain areasor of certain speciesof fish, regulate the onshore
trade of fish catch, and regulate the fish processingindustry. Article 8 of the Ordinance
prohibits the dischargeof wastewaterto public waterswithout the consentof the Director
Fisheries.

As no activities are planned for this project which can breach this Ordinance
therefore, provisionof this law is not applicableto the proposedproject.

taf{ay St  Ufe— -
s{ty

TheForestAct, 1927empowersthe governmentto declarecertainareasreservedforest. As
no reservedforest existsin the vicinity of the proposedproject, the provisionsof this law
are not applicableto the proposedproject.
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The Antiquities Act of 1975 ensuresthe protection of Pakistan'scultural resources.The Act
defines ‘antiquities’ as ancient products of human activity, historical sites, or sites of

anthropological or cultural interest, national monuments, etc. The Act is designedto

protect theseantiquitiesfrom destruction,theft, negligenceunlawful excavationfrade, and
export.

Thelaw prohibits new constructionin the proximity of a protected antiquity and empowers
the Governmentof Pakistanto prohibit excavationin any areathat may contain articles of

archaeologicakignificance Under the Act, the project proponentsare obligatedto ensure
that no activity is undertakenwithin 61 m (200 ft) of a protected antiquity, and to report

to the Departmentof Archaeology,Governmentof Pakistanany archaeologicadiscovery
madeduringthe courseof the project. The SindhCulturalHeritage(PreservationAct, 1994
is the provinciallaw for the protection of cultural heritage. Its objectivesare similar to

those of the Antiquity Act, 1975. No antiquity protected under these two laws was
identified in the vicinity of the proposedproject.

ta{asr f..=""<Fo ..—a
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The clausesrelevantto the proposedproject are those that addressthe health, safety and
welfare of the workers, disposalof solid waste and effluents, and damageto private and
public property. The Act also provides regulationsfor handling and disposingtoxic and
hazardoussubstancesThePakistanEnvironmentaProtectionAct of 1997 (discussedbove),
supersedepartsof this Actpertainingto environmentand environmentaldegradation.
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ThisAct providesregulationsfor the handling,transportation and use of explosivesduring
quarrying,blastingand other purposes.The transmissionline tower installation sometimes
needs blasting at rocky/mountainous areas. However, for the proposed project, no
suchblastingis envisaged.

ta{ast o' Z'sefe— ‘° Sc<Zt ..-4&
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Article 11(3)of the Constitutionof Pakistanprohibits employmentof children belowthe age
of

14 yearsin any factory, mines or any other hazardousemployment.In accordancewith
this Article, the Employmentof Child Act (ECA)1991 disallowsthe child labor in the
country. The ECAdefines a child to mean a person who has not completed his/her
fourteenth yearsof age. The ECAstatesthat no child shall be employedor permitted to
work in any of the occupationset forth in the ECA(such as transport sector, railways,
construction,and ports) or in anyworkshopwhereinany of the processeslefinedin the Act
is carried out. The processesdefined in the Act include carpet weaving, bidi (kind of a
cigarette)making,cementmanufacturingtextile, constructionandothers.

Tricon BostonProjectA and its contractorswill be bound by the ECAto disallowany child
labor at the projectsitesor campsites.

ta{asu <“<Z  T<f-<te —7Z%ea
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Theserules apply to flight operations within Pakistanby aircrafts other than military
aircraftsand, exceptwhere otherwiseprescribedo flight operationsby aircraftsregistered,
acquiredor operating under these rules, whereverthey may be. The rules with relevant
significanceto the power project:
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X No personshalloperate a light in the vicinity of an aerodromewhich becauseof its
glareis liable to dazzlepilots of aircrafttaking off from or landingat that aerodrome;
or whichcanbe mistakenfor an aeronauticalgroundlight. If sucha light is operatedit
shallbe extinguishedor satisfactorilyscreenedimmediatelyupon notice being given
to the person or personsoperating the light, by the DirectorGeneralor by the
Manageror by a personauthorizedby him.

x No person or personsshall operate a radio station or electrical equipmentin the
vicinity of an aerodromeor of a radio aid to navigationservingan airway or an air
route in Pakistanwhich is liable to causeinterference with radio communications
between aircraft and an Air Traffic ServicesUnit, or which is liable to disturb the
signalfrom a navigationaradioaid.

X A captiveballoon or a kite shallnot be flown at a height above 200ft within 6km of
an aerodrome,and a free balloon shall not be flown at any place, exceptwith the
expresspermissionof the DirectorGeneraland in compliancewith the conditions
attachedto suchpermission

x An aircraft shall not be flown over congestedareasof cities, towns, or settlements
or over an open air assemblyof persons,except by permissionof the Directorr
General,unlessit is at suchheight as will permit, in the event of an emergencya
landing to be made without undue hazardto personson the ground, and except
when it is taking off or landing, shall not be flown closer than 500ft to any
person, vessel,vehicle or structure.

Thereis no airport in close proximity to the project area; therefore, it is highly unlikely
that wind PowerProjectconstructionand operationactivitiesmight be affectedby any of the
aforementionedrules. Howeverit is recommendedto the proponent of the project to take
relevant permissionfrom Civil Aviation Authority for the installation of wind turbines. The
bladetips of wind turbines will be marked with red to make the structure more visible
from adistanceto the aircrafts.
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The Code deals with the offenceswhere public or private property or human lives are
affected due to intentional or accidentalmisconductof an individual or organization.The
Codealsoaddressegontrol of noise,noxiousemissionsand disposalof effluents.Most of the
environmentalaspectsof the Code have been supersededby the PakistanEnvironmental
ProtectionAct,1997.

2.10 ASIAN DEVELOPMENT BANK (ADB) POLICIES &
STANDARDS

ADBpoliciesand standardso managesocialand environmentakisksandimpacts
areconsidered,

Safeguard®olicyStatement
Policyon Genderand Development
SociaProtectionStrategy
PublicCommunication®olicy
CorelLaborStandards

X X X X X

tasras trr{ f f% —f"1 “Zc.>
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ADB operational policies include three basic safeguard policies mentioned below.
This safeguard policy statement applies to all ADBfinanced and/or ADBadministered
sovereignand non sovereignprojects, and their componentsregardlessof the source of
financing, including investment projects funded by a loan; and/or a grant; and/or other
means,suchasequity and/or guaranteeghereafterbroadlyreferredto asprojects).

The Involuntary Resettlement Policy: Minimize, mitigate and/or compensatefor adverse
projectimpacts,on the environmentand affectedpeoplewhenavoidanceas not possible
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The AsianDevelopmentBank (ADB)first adopted the Policyon the role of the Womenin
Development(WID) in 1985 and over the passageof time has progressedfrom WID to
Genderand Development{GAD)approachthat allowsgenderto be seenasa crosscutting
issueinfluencingall socialandeconomicprocesses.

ADB’sPolicy on GADwill adopt mainstreamingas a key strategy in promoting gender
equity.

The key elements of ADB’s policy will include the

following;

Gendersensitivity. to observehow ADBoperationsaffect women and men, and to take
into

account women’s needs and perspectivesin planning its

operations

Genderanalysis to assessystematicallythe impact of a project on men and women, and
on the economicandsocialrelationshipbetweenthem

Gender planning: to formulate specific strategies that aim to bring about equal
opportunitiesfor menandwomen

Mainstreaming to considergenderissuesin all aspectsof ADBoperations,accompanied
by efforts to encourage women’s participation in the decision making process in
developmentactivities

Agendasetting: to assistDevelopingMember Country (DMC)governmentsin formulating
strategiesto reduce genderdisparitiesand in developingplans and targets for women’s
andgirl’'seducation health,legalrights,employment.andincomeearningopportunities

i}ﬁind hPakistar(TriconBostonr
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LaborMarkets policiesand programsdesignedo facilitate employmentand promote
efficientoperationof labor markets;

Sociallnsuranceprogramsto cushionthe risksassociatedvith the unemployment,
health,disability,workinjury andold age.

SocialAssistanceand Welfare Serviceprogramfor the mostvulnerablegroupswith no
other meanof adequatesupport

Micro and AreaBasedSchemedo addressvulnerabilityat the communityleveland
ChildProtectionto ensurethe healthyandproductivedevelopmentof future AsianWorkforce
SocialProtection Systemin Asiaand PacificRegion

In consideringthe demand of social protection with Asiansub regions, it is important to
identify the circumstancesfaced by their vulnerable groups. A common trait to all
countriesin the region is the need to address child and youth priorities, extend

coverage to poorer communities, improve governance,and promote institutional
development.

tasrav trrw — «<... oo —oc, . f—c'oe ‘2.

ADB'’gpubliccommunicationgolicy providesa frameworkto enableADBto
communicatemore effectively. Thepolicyaimsto enhancestakeholder’drustsin an
ability to engagewith ADB.Thepolicypromotes

™ Awarenessandunderstandingand resultsof ADBactivities,policies,
strategiesobjectivesandresult;

™ Sharingand exchangeof developmentknowledgeandlessondearned<soasto
providefreshandinnovativeperspectivesinddevelopmentssues;

™ Greatertwo wayflow of information between ADBand stakeholdersincludingproject
affectedpeople,in orderto promote participatorydevelopment;

L}Eind hPakistar(TriconBostonr
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ADBadopted a commitmentto Core Labor Standards(CLS)ys part of its SocialProtection
Strategyin 2001. Sincethen, ADBensuresthat CLSare duly consideredin the designand
implementation of its investment projects. In this regardsa handbook for CLShas been
developedby ADBwith cooperationof International Labor Organization(ILO).The objective
iIsto convincedecisionmakersthat the introduction of CLSand labor standardsin generalwill
not impede development. The labor standards are simple the rules that govern how
people are treated in a working environment.Laborstandardscover a very wide variety of
subjects,mainly concerningbasichumanrights at work, respectfor safety and health and
ensuringthat peopleare paid for their work. CLSare a set of four internationally
recognizedbasic rights and principlesat work.

™ Freedonof associatiorandthe effectiverecognitionof the right to
collectivebargaining;

™ Eliminationof all formsof forcedor compulsorylabor;

™ Effectiveabolition of childlabor;and

™ Eliminationof discriminationin respectof employmentand occupation

2.11 INSTITUTIONAL  SETUP FOR  ENVIRONMENTAL
MANAGEMENT

Theapexenvironmentalbody in the countryis the PakistanEnvironmentaProtectionCouncil
(PEPC)which is presidedby the Chief Executiveof the Country. Other bodies include the
Pakistan EnvironmentalProtection Agency (PakEPA),provincial EPAs(for four provinces,
AJKand Northern Areas),and environmental tribunals. The EPAswere first established
under the

1983 Environmental Protection Ordinance; the PEPA1997 further strengthened their
powers.

The EPAshave been empoweredto receive and review the environmental assessment
reports (IEEsand EIAs)of the proposedprojects, and provide their approval(or otherwise).
The proposedprojectswould be locatedin the SindhProvince.Hencethis IEEreport will be
sentto the SindhEPAfor review.
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2.12 OBLIGATION UNDER INTERNATIONAL
TREATIES

Pakistanis signatory of several Multilateral Environmental Agreements (MEAS),
including:

™ BaselConventionon the Controlof TransboundaryMovementsof Hazardous
Wastesandtheir Disposal,

™ Conventioron BiologicaDiversity(CBD),

™ Conventionon Wetlands(Ramsar)

™ Conventioron InternationalTradein Endangere®peciegCITES),

™ UNFrameworkConventionon ClimateChangg§UNFCCC),

™ KyotoProtocol,

™ Montreal Protocolon substanceshat depletethe ozonelayer,

™ UNConventiorto CombatDesertification,

™ Conventiorfor the Preventionof Pollutionfrom Shipg MARPOL),

™ UNConventioron the Lawof SeaqLOS),

™ StockholmConventionon PersisteniOrganid?ollutants(POPS),

™ CartinaProtocol.

TheseMEAsimpose requirementsand restrictions of varyingdegreesupon the member
countries, in order to meet the objectives of these agreements. However, the
implementation mechanismfor most of these MEAsis weak in Pakistanand institutional
setup nonexistent. Although almost all of the above MEAswould apply to the projectsin
oneway or the other, the oneswhich havedirect relevancefor the proposedprojectinclude
the Basel Convention Montreal Protocol, Stockholm Convention, UNFCCGand Kyoto
Protocol.
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SECTION

3

DESCRIPTIONOF

PROJECT

PROJECT

3.1 PROJECT
LOCATION

3 DESCRIPTION OF

The 50 MW wind project of Tricon Boston ProjectA is located in Jhimpir, District Thatta,
Sindh Pakistan, where Jhimpir wind corridor is identified as potential area for the
developmentof wind power projects. The land has been leasedby Governmentof Pakistan
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Figure 3.2: Tricon Boston Project &Wind Project

Site Layout
TriconBostonProjectA LandCoordinates
Latitude Longitude Name
25.01309257 67.85151093 WEDO1
25.01674465 67.85435601 WED2
25.07996812 67.77677322 WED3
25.08344213 67.77987675 WEB4
Table 3.1: Land Coordinates of Tricon Boston
Project &
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Theprojectareais barrenasdepictedbelowin Figure3.3;

Project Site

(View &

Proiect Site
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3.2 ROAD
ACCESS

The project site is easily accessiblehroughout the
year.

The major track form Karachito Nooriabadis through KarachiHyderabadMotorway. The
accesdrom Nooriabadto the Siteis a singletrack with semimetalled road named Thatta
Thano Bula Road turning toward the site. However, the terrain is flat with minimal
settlementand long and heavyvehiclescan easilymove. Thetotal distancefrom Karachito
the siteisaround95 km.

Thesatellite overviewof track from Karachio the project site is shownin Figure

3.4.

Figure 3.4: Ariel View of Complete Track

DocumentTitle: ConsultanName: DocumentNo Dateof Approval
RenewabléResources RE231423001 April, 2014

Initial EnvironmentaExamination(IEE) (vl ld Fage

Reportof 50 MW Wind Powerin PrgectClient: § Documentissue

J indhPakistar(TriconBostonr TriconBoston(PVt.)Lt 01 50




Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment

150 MW Wind Power Plant, Jhimpir, Sindh
- 'n Tricon Boston Consulting Corp Pvt Ltd

Figure 3.5: Closer View of Thatta &hano Bula Road towards Site
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3.3 PROJECTIZEAND COMPONENTS

beinstalled.
Theprojectcanbe dividedinto four major phases;

X PreConstructiorPhase
X ConstructionPhase

x Operationand MaintenancePhase
x Decommissionin@hase

uauas "f..fee—"— . —<'e Sfetf

Preconstructionphaseconsistof;
x LandProcurement
x SoilandtopographicSurvey
X Installationof wind measuringnast
X
X

Wind ResourcéAssessmerdand Micrositing
Approvaldrom GovernmenDepartmentgdiscussedn section2.9)

uaduat fee " — . —<'e Sfetf
peopleparticularlyduringthe constructionPhase.

Constructioractivitieswill be mainlycomprisedof

x Constructiorof site roads,cranepadsat eachwind turbine site

ConstructionPhaseof the projectwill be awardedto EPGirms selectedthrough
competitivebiddingprocesslt is estimatedthat direct manpowerrequiredduringthe
Constructiorphasewill be about500.Unskillegobswill be offered mainlyto the local

Theprojectis of 50 MW capacitiesandabout 33wind turbinesof each1.5 MW capacitywill
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X Constructiorandinstallationof substation

All suppliesboth for constructionandfor the campwill be transportedby trucksfrom
Karachi.Thiswill includeall fuelsandoils, drilling equipment,sparepartsfor construction
machineryandfood suppliesfor constructioncamps.

uauau "IV -« e fef fce—Fef e . F
Sfet
Operationand Maintenancestaff for the wind farm siteswill be maintainedin shiftsto keep
the availabilityof wind turbineson high performance Wind farm will needa maximumof 20
Personper shift in addition to the security

staff.
l{éuév T ... " e e e e e ¢ 0 Y
Sfet

Decommissioning@f wind farm site after havingremainedin operationfor the life cycle of
estimated 25 years will not lose its value as a wind power generation system. Its
performancewould demandup gradationrather than decommissioningf plant. Thetower
and turbine may need replacementwhile the old ones will be sold as scrapto be the
appropriatedisposedoff.

Howeverif the site isto be decommissionednuch before the designatedplant life, it will
be initiated by dismantling of the turbines, supportingtowers, substationand transporting
them out of the project area.Theactivity will take approximately06 monthsand will require
600800 truck loadsto transport the material. The turbine material and the tower will be
sold as scrapand concretewill be brokenand moveto the landfill site. Thestoredfuel or oll
will be transportedout of the areafor saleor disposalat suitablelandfill site. Thesite will be
leveledto makeit availablefor regularuse.
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___________________________________________ o
34 PROJECT
SCHEDULE
The feasibility of the Projecthas been completedand submittedto AEDB. It is expected
that the Tariff would be applied soon after submissionof feasibility. Thiswould follow to
execute ER@and reach financialgilesedne end of 2014. The plaqn@dgm@@&r{deQua'ter of
2016. |1 [ submissiorof FeasibilityStudy 19 QTRof 2014
2 | Tariff Application 2" QTRof 2014
4 | EPQContractSigning 2" QTRof 2014
5 | Tariff Approval 39 QTRof 2014
6 | EPA/IA 4"QTRof 2014
7 | FinanciaClose 1% QTRof 2015
7 | ProjectCOD 2" QTRof 2016
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The Tricon Boston ProjectA 50 MW Wind Power Plant is planned to be built in the
Jhimpirregion. Theelectricalnetwork in vicinity of the site of the plant comprisesof LV(11
kV) and HV (132 kV and 220 kV) lines. For projects with installed capacity >10 MW,
connectionmust be madewith HVlines.

HyderabadElectricalSupplyCompanyl132/11 kV grid station is in Jhimpir.Distanceof grid
stationthe Projectsiteisaround20 km.

Figure 3.6: Nearest HESCQyrid station
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36 WHND
DETAILS

Theprojectshalluseatotal of thirty three (33) Windturbinesof 1.5 MW

each.Brieftechnicalspecificationof wind turbine modelis givenin Table

3.2.

TheWTGselectedfor this project shallbe type IECIICwindward 3 blade unit with a single

capacityof 1500kW a high singleunit utilization rate and a full farm utilization rate.
eticexcitingturbine is preferenti

permanentmag

lin the same conditions

The
The basic

featuresof turbin&#Qjivenbelow:

GoldWind

Ra,tleéjtl):igv%%: Technical Specifications o]f'?lvl\l/ln\{y

HubHeight Turbine 85m
BladeDiameter 77m
No of Turbines 33

ﬁind hPakistan(TriconBostonr
%

3.7 NET ENERGYYIELD AND CAPACITY
FACTOR Numberof WTG 33
ApproximateNet EnergyProduction 140
The net energy yieldaid)capacity factor of 50 MW |\wind farm is calculated and
presentedin CapacityFactor{%)] 31
Tabl
e
3.3.
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SECTION

4

BASELINEENVIRONMENTAL

CONDITIONS

CONDITIONS

pleasantduring March April.

Lhsddavalhadl v locotad sandlni;m 41

4 BASELINE

4.1 CLIMATIC

CONDITIONS
ENVIRONMENTAL

A data collection survey that included geology, meteorology, hydrology, ambient air
quality, water quality, soil characteristicsnoise levels, flora and fauna, land use pattern,
and socioeconomiaconditions was undertaken,basedon available secondaryinformation

the soil, water (surfaceand ground) quality, flora and fauna, and noise. Secondarydata
was collectedfor land, ecology climate,and socioeconomidactors.

Theclimate of the project areacanbe broadly classifiedas arid, moderate,hot and humid.
Themild winter is restrictedto the NovemberiFebruaryperiod. The summerextendsfrom
May to September,which overlapsthe short spellsof the main rainy seasonduring Julyr
August. The weather tends to be very humid during June, July and Septemberand is

The climate of this areais characterizedby fluctuating temperaturesand sparserainfall.
The summersare hot and humid with averagetemperature rangingbetween 33 °C to 37
°C. Thetemperaturein summersmay reachup to 45 °C. The winters are pleasantwith
averagetemperature in the range of 15°Cto 25 °C.

The months of July and August

generallyobservethe annualmonsoonralnfalls Themeteorologicalstationsof Badinand
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Table 4.1: Average Maximum and Minimum Temperatures of Karachi

Month AverageTemperature(°C) | RelativeHumidity (%) | TotalRainfall(mm)
Min Max am Pm Mean
Jan 13 25 63 45 3.6
Feb 14 26 72 49 6.4
Mar 19 29 79 57 8.3
Apr 23 32 87 62 4.9
May 26 34 88 68 0
Jun 28 34 86 69 3.9
Jul 27 33 28 73 64.4
Aug 26 31 90 74 44.8
Sep 25 31 89 71 22.8
Oct 22 33 83 57 0.3
Nov 18 31 68 49 1.7
Dec 14 27 64 45 4.5

Theclimaticconditionsof Thattaand Badindistricts may be takenas moderateasa whole.
Theclimate is tempered by the cool sea breeze which blows for eight months of the
year from Marchto October.Duringthe monsoonseasorthe skyis cloudybut there is very
little precipitation. The climate in summer is generally moist and humid. The cold
weather in the districts start from the beginningof Novemberwhen a sudden change
from the moist seabreeze to the dry and cold north east wind brings about as a
natural consequence,animmediatefall in temperature. The annualaverageof maximum
and minimumtemperaturesof Jhimpirare givenin Table4.2 and presentedin Figure4.1.
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AverageMaximum and Minimum Temperatureg°C)in Jhimpir RegionSindhPakistan

B Avg.Max

Avg.Min

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

Figure 4.1: Graph of Average Maximum and Minimum
Temerature (°C)

The annual precipitation takes place mainly during summer. It is unevenly distributed.
Averagerainfall as per meteorologicalrecord is givenin Table4.3, most of which occurs

inatonsdariseadtarfromApril td Beptedatver, Jul | Aug | Sep | Oct | Nov | Dec

14mm | 6mm | 7/mm | 6mm | 5mm | 12mm| 21mm| 50mm 13mm 3mm | Omm | 16mm

2 1 |Table 4.31 Aver@ge|Pretipitatiold and Rainfall Qaysin 0 0 1
Jhimpir Region
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DRAINAGE

Major water reserveof the areais KeenjharLakealsoknown as KalriLake. It is about 20
km from the wind farm site. It is 24 km long and 6 km wide and hasan areaof 14000ha
(35 583acres). Thelakeis fed by the KalriBagarfeeder canalfrom the north westaswell
smallseasonalstreamsentering it from the north and the west. Thefeederis also
dn for the mdustrlal Waste Kt')t_ri-F_owh.. Keenjharis a wild life san
j v

Figure 4.2: Satellite View of Keenjhar/Kalri Lake near Project Site

The only perennialwater channelin the areais the KalriBaghar(KB)Upper Feederwhich
feedsKeenjharLakewith Indus water from Kotri Barrage.The KB Feederis about 20 km
away from the Jhimpirwind farm site and lieson its easternside. TheKBfeederis about 61
km long and its designdischargeis about 258 cubic meters per second(cumecs) Kinjhar
Lake is also being fed by the hill torrents during floods from the western side. The
catchmentareaof these hill torrents are about 1664 sq km and havetheir outfall into the
Kinjhar Lake.Thesehill torrents includes;RodhNai and Liari Nai. Baran Nai which is the
principalsourceof flood dropsinto the Riverindusdownstreamof Kotribarrage.
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Figure 4.3: View of Kinjhar/Kalri
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Lake near Project Site

Kinjhar Lakeis the main source of fresh water for drinking and irrigation for the areas
downstreamof Jhimpirincluding the city of Karachi.Kinjhar Lakeis an artificial water
storagereservoirlocated in Thatta district. It came into existenceas a consequenceof
implementationof the Kotri Barragecanalslrrigation Project. This artificial reservoir has
been formed out of naturaldepression®f Sonheriand KinjharDhands.Thegapsbetween
the surrounding hills of the dhands were closed with the construction of earthen
embankmentshaving an averageheight of about 7.6 m. Apart from KB Feeder, hill
torrents and Kinjhar Lakethere is no other sourceof surfacewater availablein the area.
The quantity of water in Kinjhar Lake is ample to fulfill the requirements of the
downstreamareasfor irrigation and drinking purpose. The location of the surfacewater
sourceswithin the Jhimpirprojectareais alsoshownin Figure®.

RegularSurveyshave not been carried out to assesshe availabilityand quality of Ground
water in the Provinceof Sindh.Varioussourcesestimatesthat the volume is 36 MAF
scatteredin 28%o0f the geographicalbrea of Sindh.Thiswater is found mainly along the
Indus water channelsand in few underground streams. In recent years, drought has
causedexcessiveextraction of groundwaterto make up for the lack of irrigation water.
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___________________________________________ L
The Physicalparametersof Groundwaterin district Jamshoroand Distrcit Thatta is givenin
Table4.3
Aledle 4.3: Physical Paramsigrsy/eflsroundwater QualitgAn (#&pmgharo isehp( °C)
Thatta {uSm/cm)
Jamshoro 7.7 877 1777 0.9 24.4
Phatak
Thatta 8.2 233 463 0.2 26.8
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Theareais very poor in terms of the indicator of piped water, which is availableto only
about

14%of the housingunits. About 13%of rural householdshave hand pumpsinside the
housingunits, while 16% use outside ponds for fetching water and 6% of housingunits
usedug wells. Thegroundwater levelof the siteis 115meter.

The drainage systemin the areais not developed.Booster pumping station for water
supplypipelineis establishedto supplywater from Keehchatlake to NooriabadIndustrial
Statelocatedat around10km.
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Figure 4.4: Booster Pumping Station from Kinjhar Lake to Nooriabad
Industrial Estate
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4.3 AMBIENT —AIR
QUALITY

Theareain and aroundthe project site is underdevelopedvith no industrialdevelopment
nearby but the areais likely to developinto a modern city after developmentof wind
power projects in the area.  The primary sources of air pollution include traffic
near KarachHyderabadVotorway. Thekey pollutant likelyto be found at theselocations
includes Carbon monoxide (CO), oxides of Nitrogen (NQ), sulfur dioxide (SQ) and
particulate matters but in very minor quantities. In generalthe air quality of the areais
highwith no significantair pollutants.

4.4 NOISE
QUALITY

There is very minor human settlement on the project area. Restof the spaceis lying
vacant.Trafficnear the project site is consequentlyvery low, industrializationis alsovery
less,thus baselinenoiselevelsarelow.

4.5 SEISMIC
HAZARDS

Accordingto the seismiczoningmap of Pakistanthe Jhimpirregionfallsin ZONHI B with
moderateto severedamageareaprobabilitywith G Factoris g=0.10.3 asshownin Mapin
Figure 4.5. Earthquakerecords indicate that this region has experiencedseveral
earthquaketremors in the past,aswell asin recenttimes. Theregion hassome major
tectonic features, including RunnKutchKarachifault, Pabfault, OrnachNal fault, Surjan
fault, and Jhimpirfault.
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Figure 4.5: Seismic Hazard Zones of Pakistan
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Figure 4.6: Seismic Map of Pakistan
DocumentTitle: ConsultaniName: DocumentNo Dateof Approval
RenewabléResources RE2131423001 April, 2014
Initial EnvironmentaExamination(IEE) (Pvilid ——
50 MW Wind Powerin Pr_qectCIlent. Documentissue 9
TriconBoston(Pvt.)Ltd 01

indhPakistar(TriconBostonr

66

317



Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment
150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

46
FLOODS

Sindhprovincehastwo sourcesof flood. TheRiverineflood is more predictableand allows
ample time to react whereasthe torrential flood floods leave almostno time to respond.
Torrential floods have lesser frequency and duration but very high intensity therefore
impactis alsosevere.Thesefloods normally occurin monsoonmonths of Julyand August
when its catchmentareasin Balochistanreceive heavyrains. Westernboundary of Sindh
Is connectedwith Blochistarthrough Khirtharhills.

Therecentflood camein Sindhin year2011,which devastatedmore than 11000villagesin
the Kachaand surrounding area displacingmore than 213,000 householdsfrom their
villagesalongwith 1,065,000numbersof livestock. Thatta district was the worst affected
in Sindhfor beingthe lastdistrict on the IndusRiverwherethe flood stayedfor aroundtwo
months. Official data revealsthat around a million people were directly hit in this mostr
backwarddistrict of the province.

Accordingto Flood map of Pakistan, Sindh province falls under moderate to heavy

floodingzone.
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47 GEOLOGICAL
SETTINGS

The project area has a wide range of soil types due to its diverse land forms which
includesandy deltaic,alluvial,gravel,coastaland mountainous.

The Prevailing geologic conditions in the region are the results of extensive in

deposition, coastalmovements,and erosion over a long period of time in the geological
ages.Thegeologyof the region is closelyrelated to the formation processof Himalayan
RangesResultingin intense deformation with complexfolding, high angel strike slip fault

and crust thickeningexpressedn a seriesof thrust faults. Theimportant tectonic changes
which have had so muchinfluencein the region are feebly visible particularlyin the Indus
plain,andit is only by consideringhe geologyon a broaderregionalscale,aswell asin site

specificdetailed,that the effectcanbe appreciated.

Thehilly region of western Sindhconsistsalmost entirely of rocksbelongingto the tertiary
systemof geologicalnomenclature.lt is only alongthe Lakirangeand in its neighborhood
that there is some exposureof rocks belongingto the next older system;the cretatious
with the exceptions of some volcanic beds associated with these cretatious strata,
all the rocksformation of western Sindh are the sedimentaryorigin. All of the more
important hills messesconsist of limestone. Great majorities of this limestone deposit
belongs to the nummultic period and are largely built up of the accumulatedshells of
foraminiferaprincipallythosebelongingto the genusnummulties

Geological Symbol Description Percentage (%) of Total
Table 4.4: Geological [Formations covered in the WiN@&orridor of Jhimpir
Unconsolidated surface 32.57
depositsof silt and gravelof
recentperiod
¥ Eocene Sedimentary Rocks 67.43
(Mostly  Limestone) of
TertiaryAges
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48 SOttt
CLASSIFICATION

Thetexture of soilsin the wind corridor rangesfrom loamy saline, silty and clayeyin the
coastalareasto gravely mainlyloamyand clayeysoilsin the inland areas.

Theloamy soilsin the coastalareasare strongly saline (hencedevoid of any agriculture),
moderately alkaline (pH of 7.9 to 8.4) and strongly calcareous(CaCO3tontent greater
than

15%).The soil in the inland areas,especiallythose areascoveredunder the lower Indus
basin,

consistsmainly of loamyand clayeysoils. Thesesoilshavelittle or no salinity (0 to 4dSmd.)
and are moderatelyalkaline(pH of 7.9to 8.4). Thesoilsare generallynon saline,non sodic
exceptlocalsalinepatchesin inter dualvalleysand somepartsof the alluvialplain.

The soil of Jhimpir is classifiedas mainly loamy saline and part gravely. The soil is
similar in nature to the soil of Gharo area. Howeverthe soils in some patchesmay be
different with a slight salinity (between 4dSmd to 8dSmd). This type of soil is usually
neutral (with a pH of 6.6to 7.3), and moderatelycalcareougwith CaCO3Zontent in the
rangeof 3%to 15%).Propertiesof soilin somepatchesof the wind farm maybe indifferent
to the onesstated abovewith moderately alkaline (pH of 7.9 to 8.4), strongly calcareous
(with a CaCOZontent of greaterthan 15%)with little or no salinity (between0dSmd to
4dSmd). Thistype of soil is usually neutral (with a pH of 6.6 to 7.3), and moderately

calcareougwith CaCOgontentin the rangeot 5710 15%)

4.9 LAND  USE
CAPABILITY

Theland areacoveredby the wind farm site of TriconBostonProjectA consistsof complex
of agriculturallyunproductive(rock) land and some poor grazing(gravelyland) (ClassViil,
VII). Thisareaconstitutesabout 38.3%of the total wind farm areaand is alsoincapableof
agricultureasthe soil underneathmainly consistsof rock and gravel.Theremainingportion
(about61.7%)of the land is a complexof poor torrent wateredcrop land and poor (loamy)
grazingland. Somepart of this land is capableof agriculture being fed by torrent water
whereasthe remainingportion comprisesof grazingarea (capableof growing grassand

shruhs)
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Classificati on Soilable 4.5: Land Use@ppbbilily Classin JhimpiPercentage (%) of
No (Class) Total Area
y IV, VII Complex of poor torrent watered 61.68
croplandandpoor (loamy)grazingand
Sr VIILVIL | Agriculturally un productive(rock) land 38.32
andsomepoor grazing(gravely)and

Tricon Boston ProjectA site consistsof areasthat have variableland use. The rocky and
gravelysoilformation devoidthe majorland areafor anyagriculturaluse.Howeverthe land
areais alsoinfluencedby perennialgrazingconsistingof short grasseshrubsand scrubs.
Thisareais dependenton residual moisture from torrent overflows. The major bushes
found in the areaincludeDevi,Chali,Damraland Darathi(localnames) No medicinalvalue
is associatedwvith theseplant speciedound in the area.
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4710 SOCIO ECONOMIC
FEATURES

4.10.1 Local Settlement Pattern and
Population

Jhimpir being in the administrative control of Thatta district is unique in terms of
populationsensibilityand characteristicThetotal areaof Thattais 17,355sq/km. Thetotal
populationconsistof 1,113,194scatteredin severalgoths/paras. Genderwise distribution
showsa figure as 589,341are Male and 523,853are of Female.The population density of
Thattais 64.1 persg/ km. the percentageof total population recedingin urban setting is
11.2 %. The averagehouse hold of sizeis of 5.1 persons.The averagegrowth rate of
populationhasremainedfrom

198188 as

2.26.

Kalo Goth and Ali Khan JhakroGoth are the villagesobservedwhile surveyswhich are
locatedin the vicinity of TriconBostonprojectsin Jhimpir.

Distanceof KalloGoth from designatedwind farm sitesis + 3 kilometers.Goth is basedon
around50 houseswith populationof + 400 personals.

Digital coordinatesof Goth
are;

25°07'37.3
6"N
67°
46'39.97"E

The averagegrowth rate of populationhasremainedfrom 198108 as
2.26.

Ali KhanJakhroGoth is adjacentwith designatedwind farm sites. Distanceof Goth from
designatedwind farm sitesis + 02 kilometers. Goth is basedon around 20 houseswith
populationof + 100personals.
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Digital coordinatesof Goth
are.

25°06'54.3
1"N
67°47'17.
41"E

4.10.2 Health and Education
Facilities

Thehealthinfrastructurein Thattais scant.Threeout of the sixcoastalTalukasdo not have
any RuralHealth Centreor any Veterinary DispensaryA particular problem of accessto
health serviceds the scatterednature of the population. Thusmany of the peoplehaveno
accesgo health serviceswithin a convenientlocation from their homes. Seriousailments
haveto be treated at Thatta, Hyderabador KarachiMany of the diseasesccurringin the
areaare water borne, and due to lack of sanitationfacilities. A basichealth carecentreis
presentin the areawith very minimumfacilitiesand staff.

Theliteracy rate in Thatta District wasreported to be 22%in 1998. The male literacy rate
was three times higher at 32%comparedwith the female literacy rate of only 11%.The
literacy rate in urban areaswas much higher at 46% comparedto only about 19% in
rural areas.A singleprimaryschoolislocatedin the area.

GovernmentHigh Secondaryschool for boys and girls is located at around 28 km from

the
Project Site. There is another private schoolin Bachal
Jhakro.
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Figure 4.9: Basic Health Unit in Project Area
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4.10.3 NGOsWorking in the
Area

Different national and international NGOsare working in Thatta district with the help of

their local partners. Their scopeof work Rangedrom relieve operationin coastalareasof

Thattato social welfare and livelihood improvementsinitiatives. Some are working on

CPI (Community Physical Infrastructure). Some have found their way in providing

microfinanceto localcommunitiesthrough socialcollateral. Fewof these are alsoworking

on awarenessand advocacy.NGOsand institution working in the area includes NRSP
(national RuralSupportProgram),AgaKhanPlanningand Building ServicefAKPBSRPAF
(PakistanPovertyAlleviationFund) JUCNWWF,SPCand PakistarFisherolkForum.

4.10.4 Occupational
Pattern

The area does not offer opportunities for employmentand the population is primarily
engagedas cheap unskilled labor force either in Nooriabad, Thatta, or Hyderabadand
Karachi.Skilledlaborsare mostly drivers,welders,plumbersand electricians.Government
serviceis relativelyrare. Governmentserviceis relativelyrare. Verylessnumbersof locals
are workingin PakistarSteelMill Dolomite Projectand PakistarRailwaystationin Jhimpir.

411
ECOLOGY

4.11.1
Vegetation

The dominant trees and shrubs are bubul (Acacianilotica), Khabar(Salvadoraoleoides
kaneli (Prosopis spicegrd, Kandi (Prosopsis Senegal) kikar (Acacia arabicg, lai
(Tamarix _gallica), Tamarix aphylla willo or bahanand siris (Acacia lebbeR. The
dominant trees, shrubs and under shrubs of sand dunes are represented by ak
(Calotropisprocerrg besidesbabul, kandiand karil, etc. The plants found cultivated or
wild near villagesin the alluvialtracts are neem(Azadirachtandica), ber (Zizyphugujube),

cawral (Alhizsia labhoclk) ot e

Document(Title: ConsultaniName: DocumentNo Dateof Approval

Renewabl&Resources RE231423001 April,2014
Initial EnvironmentaExamination(IEE) (Fvt) 1td ot Sage
Reportof 50 MW Wind Powerin PrgectClient: Documentissue

iﬁinthakistar(TriconBostonr TriconBoston(Pvt)Ltd 0 74
%

325



Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment

150 MW Wind Power Plant, Jhimpir, Sindh
m Tricon Boston Consulting Corp Pvt Ltd A
4.11.2 Wild
Life

Animals: Thewildlife in the areahasbeen affected by colonizationof the areaand many
wild life specieshave either diminishedor vanished. At presenthyenasand wolvesare
hardly ever seen. Jackalsare fairly common and foxes are seen in the rapidly
contracting area of dry waste. Hogdeer which were once seenalongthe bank of River
Indusare uncommonand pigsthough diminishedare still found in small numbers. Hare
and deer are fairly common. Wild animals’inventory of Sindhregionis givenin Annexure
V.

Birds: Amongbirds grey partridge is commonin the project areadue to termite in
the project areawhile blackpartridgesare not commonin the project areaasthey are
found near the water channelsKunjare now not regularwinter visitors. Sandgrouseof
variouskindsvisit the district in the cold weather, but the expansionof the cultivatedarea
has driven them away. This also appliesto the houbarawhich was quite common in
former times. Quailsare alsocommon. The other birds found in the district are Indian
cursor, small Indian swallow plover, black and glossyibris, sirkeer malikoha or cuckoo,
Indian scoopsowl, duskyhornedowl, etc. Birdsthat visit the Keenjhar_akeinclude badak,
ari, dhanore, seeklo, hong, pen, san, jonghlo, blue bet etc but duringthe last30yearsthe
numberof birdsadoptingthe migratorypath havereduceddueto variousreasonsmainlyless
food availabilityin Keenjhararea.

4.11.3 Infrastructure and
Industry

The district is linked by road with other districts. National Highway from Karachito
PeshawapasseghroughThattafor a length of 200kilometers.

The main railway line from Karachito Peshawaralso connects the district. The
principalrailwaystationsare JangshahiDhabejiand Jhimpir.

Electricityis availablein 21%rural housingunits while keroseneoil is still usedin 77%of the
rural dwellings. Firewood is used as the main cooking fuel in about 91% of rural
householdsand 77%of urbanhouseholds.
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The district is also equipped with digital and non digital telecommunicationsystem
besidegpostageandtelegraph.

Fromthe industrialpoint of view, ThattaDistricthasprogressedonsiderably. Thereare about
30industrialunits establishedn the district.

4.11.4 Archaeological Sites

Noarchaeologicaditesare presentnearthe projectsite.

412 NATORACMINERACRESOURCES

Theareanearthe projectsite areais veryrich in naturalresources. Coalreservesof about
28 million tonescoveran areaof 350sg. milesare presentin the areaof Jhimpir.
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SECTION
S

ANALYSISOFPROJECT
ALTERNATIVES

S ANALYSIS OF PROJECT
ALTERNATIVES

Setting up of a wind power project involves selection of environmentally and techno

water availability, rail and road connectivity, accessibilityand shadingaspectsetc. This
chapter elaboratesanalysisof project alternativeswhich can be consideredin the project
area.

5.1 WITH OR WITHOUT
PROJECT

Pakistan’s major electricity sources are thermal and hydro generation, meeting
approximately

70% and 28% (respectively)of the country’s annual electricity demand.  The primary
thermal generation fuels employed are furnace oil and gas. While both are produced
domestically,demandalreadyoutstrips supply by a considerableamount. Oil import is a
significantburden on the national exchequerand the increasingimport bill continuesto
exertfurther pressureon the foreignexchangeeserves.

Alternativesto further fuel importsfor electricitygenerationare the use of domesticcoal,or
generation from hydroelectric or other renewable sources, such as wind and solar
power. These options will assistin reducing Pakistan'sreliance on imported oil, and
consequentvulnerability to changesin global oil priceswhich will in turn have a positive
effect on the current trade deficit and inflating import bill.  Aswith gas,securingfuture
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Lookingat how the country’sfuture electricity needsmight be met in a way that supports
the environmentalobjectivesof the Governmentof Pakistan;wind power generationhas
the potential of being a strong contributor. The developmentof wind power generation
projectscould reduce dependence on fuels for thermal power generation, increase
diversity in Pakistan’selectricity generation mix, and reduce greenhouse gas (GHG)
emissionsavoiding thermal power generation. The project will also add to the power
generationfrom Renewableenergyresourcesand help in meetingtarget of Governmentto

achieve5 % power generationfrom REby 2015.

In view of the above, the “Without Project” option is not a preferred
alternative.

5.2 ALTERNATIVE
FUEL

The only viable generatingoptions for energyproductionto meet the supplydemandgap
in project region are fossil fuel energy. Pakistanis already facing huge short fall in
fulfilling the coal requirement for already existing thermal power plant. The quality of
coal is also low to mediumin the regionresultingin fly ash,carbonfootprints and sulphur
fume emissiorwhenits burnt.

Coal power generation cause serious environmentalthreats including air pollution , coal
dust, contamination of ground water, emissionsof heavy metal pollutants which in turn
can causeserioushealthissues.

So,it isimperativeto look for alternativesto fossilfuel basedpower generationto achieve
longterm power solutionof the country.

5.3 LOCATION
ALTERNATIVES

Theareawherethe projectis locatedis the identified wind corridor of Jhimpir.Thelocation
of the project is selectedon the baseof suitableterrain and wind speedavailabilityin the
area. Jhinpir Wind Corridor is also consideredas most suitable land for wind power
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this site are;

X X X X X X X X

studywhichis morereliableandactualsite

based.Themajorreasondor the selectionof

Adequatewind resourcethat allowsfor the operationof utility scalewind turbines;
Proximityand sufficientaccesso an adequateelectrictransmission/Grid,;
Contiguousareasof availablelandresource;
Compatibldanduse;

Willingland leaseparticipantsand hostcommunities;
Limitedsensitiveecologicalssues;
Sufficientdistancefrom major populationcenters;and
Compliancevith Local State,and Federalawsandregulations
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SECTION
6

POTENTIALENVIRONMENTALMPACTS
AND MITIGATION MEASURES

6 PO HENHALENARONMENTFAHMPACTHS————
AND MITIGATION MEASURES

6.1 LANDUSE

Thetotal land of TriconBostonProjectA projectis 1284 acresout of which a portion of
land is categorizedo setup awind farm project.

Thereis absenceof following sincethe lastfew decadesn the land;
X Anyagriculturalactivityon the land
X Anycommerciahctivityon the landto supportthe livelihood of localresidents
nearby
X Anygreenfield, wetlandor protectedarea

Micro sitting of wind turbinesto avoidanydisturbanceto humansettlement.

Thereforethere is no threat to the existingland use @egradationand there is no net

imnactonthe landiice
HRpactontmeianG
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6.2 AR
QUALITY

TheProjectinvolvespower generationusingwind energy— a cleansourceof energy(i.e.,no
fuels are used). Air pollution will increaseduring construction(due to truck/vehicletraffic
to the project site, minor constructionrequiredto erectthe WTG,earthwork, development
of accesgoads, vehicletraffic on un metaledroad, etc. Also,use of constructionvehicles
and equipment and idling of vehicles carrying construction raw materials add to the
emissions.

However,the increasein air pollution is temporary. Also, the nearesthuman habitat is
guite away from the project site. Thusthe impact of the construction activity on air
pollution will be minor and temporary. Constructionemissionswill be substantiallygreater
than emissiondrom projectoperationactivitieg,but stlimited in volume.

Impacton Air Quality =

Low
N I J
7 -
L I
‘y Helre
":.I" hewlibra
s e hte s
6.3 NOISE
QUALITY

Projectconstructioninvolvesa variety of noise generatingactivitiesthat include the use of
grading, excavating/drilling/minorblasting of tower foundations, concrete batching, tower
erection, the construction of ancillary structures / concreting, material movement, site
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Constructionactivities at site are expectedto produce noise levelsin the range of 75-90
dB(A)with mostworkscarriedout duringdaytime.

The noise levelsproducedduring constructionwill not have a significantimpact on existing
ambient noise levelsat receivingsites as noise generatingactivitiesare dispersedand most
constructionactivitieswill occurduringthe daywhen highernoiselevelsare tolerated due to
higher backgroundnoise levels. In addition, the constructionsphase will only be few
month’s duration therefore the intermittent impact from constructionnoiseis deemedto be
negligible.

DuringProjectoperation,noisewill be generatedfrom rotor movementthroughthe air, from
turbine operation and from vehicle movementsand machineryoperation around the site
for maintenance and repair purposes. Blades moving through the air produce an
aerodynamicnoise. Thisnoiseis detectablewhenit is greaterthan the backgroundnoise,
generallyat wind speedsbetweenthe turbine cut in wind speed(whenthe turbine startsto
generatepower) and up to 8® m/s (before the backgroundnoise starts to mask the
noise from the bladesandturbine). Inaddition,the operatingturbine mayproducea tonal
noise.

The modern tubular towers contribute towards minimizing the noise
emissions.

Impagtaon  Noise "=/
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6.4 NOISE—FROM —WIND
TURBINES

No landscapeis ever completelyquiet. The modern tubular towers contribute toward
minimizing the noise emissions.Birds and human activities emit sound, and at winds
speedsaround 4 7 m/s and up to the noise from the wind in leaves,shrubs,trees, masts
etc. will gradually mask (drown out) any potential sound e.g. from wind turbines. This
makes it extremelydifficult to measuresound from wind turbines accurately. At wind
speedsaround 8 m/s and above, it generallybecomesa quite abstruseissueto discuss
sound emissionsfrom modern wind turbines, since background noise will generally
mask any turbine noisecompletely.

The sound power level from a singlewind turbine is usually between 90 and 105 dB(A).
This createsa sound pressurelevel of 50 60 dB(A)at a distanceof 40 meters from the
turbine, i.e. aboutthe samelevelasconversationaspeech.

Figure6.1 is releasedby GE,which showsthe comparisonof variouscommon soundswith
respect to the sound generating from Wind turbines. The research explains that a
large wind turbine isn't very loud from an objective standpoint. Accordingto this data, at
a very closedistanceof

300 metersaway,a turbine will be somewherebetweenan air conditioner (50 decibels)and
arefrigerator (40 decibels) At about 500 meters,the levelsdrop to about 38 decibelswhich
iswell belowthe typical40 A5 decibelsof backgroundchoisein a populatedarea.

Sowind turbinesaren'tanylouderthan what a commonpersonalreadyused
to.

The quality of wind farm noise is one factor. Researcherare looking at whether the low r
frequencysound of bladeshas a different psychosocialimpact than noise from highways
or airports. It's very common that people living close to turbines call the sound
“penetrating.”

Of course different peoplehandlethe soundin different ways.Many residentsare unfazed
by turbinesat closedistances.

However,noise analysiswill be done before the start of the project and it is ensuredthat
the noiselevelsof the turbinesremainwithin the permissiblestandards.
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Figure 6.1: Noise Generating from Wind
Turbine 4

Modern wind turbine models will be usedin this project becausethose have improved
technology by introducing gearlessmechanism,upwind rotors, sound proof nacellesto
reducemechanicalnoise, designamendmentsin blades.Noisefrom wind turbines varies
with wind speed, but is generally comparableto the backgroundsound in a typical
householdat 40 to 60 dB. Thenoisefrom wind turbinesis usuallymeasuredin relation to
ambientnoise.If the wind is at higherspeedsthe ambientnoiselevelwill be higher.Most
new wind turbines will have noiselevels at or closeto ambient level. Distancesof 100
feet are usuallysufficientto keep noiselevelsbelow 60 dB,whichhasbeensuggestedsa
reasonablaegulatorylimit.
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Figure 6.2: Noise Generating from Wind
Turbin’e 5
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6.5 SHADOW
FORECASTING

Wind turbines, like other tall structureswill casta shadowon the neighboringareawhen
the sun is visible. For a community living very close to the wind turbine, it may be
annoyingif the rotor bladeschopthe sunlight,causinga flickering(blinking)effect while the
rotor isin motion.

It is predicted quite accuratelythe probability of when and for how long there may be a
flicker effect. It might not be known in advancewhether there is wind, or what the wind
directionis, but usingastronomyand trigonometrya likely, or a "worst case"scenariocanbe
predicted.
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In a study conductedby Departmentof Energyand Climate Change UK, the data of wind
turbines of 18 countries were selectedto study the shadow flicker impact. The study
concludedthat “the so called “shadow flicker” causedby wind turbines does not pose a
significantrisk to health of the nearby residents. There is no case reported about any
signi)f})cant impact of shadowflickerin any of the wind farmsin the countriesincludedin the
study’.
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At distancesof greater than 1,000 feet between wind turbines and receptors, shadow
flicker usuallyonly occursat sunriseor sunsetwhenthe castshadowsare sufficientlylong.
Moreover, there is a commontrend of the peopleis to build homesat shadyplacesin

Pakistan.

<

Impact of Shadow
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CONTAMINATION

6.7 GROUt

Groundwatercontamination can occur if chemicalsor any other waste materials are not
properly handled or are incorrectly disposed of and leach into the water table or if
wastewaterfrom plant activitiesis not properlydisposedof.

All the waste material will be handled and disposedof in accordancewith acceptedsafe
practices,with no harmful substanceseleasedby the Project.
no effecton surfacewater quality or groundwater contamination.

Therefore,there will be
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6.8 BtOCOGICAL

ENVIRONMENT

6.8.1 Bird Life / Avian
Collision

Birds can be affected by wind farm developmentthrough loss of habitat, disturbanceto

their breedingand foragingareasand by collisionscausedby the rotating turbine blades.
Pakistanusedto receive a large number of migratory birds from Europe and Central
Asian States every year almost 30 years ago. In the recent timings as per the data

collectedin the Wind corridor of Mirpursakro and Jhampir,the number of birds coming
through Indus flyway have reduced. The main reasonfor the lessnumber of migratory

birds is lessavailability of food, lessavailability of fresh water, contamination of existing
water reservoirsetc Thesebirds spendthe wintersin Pakistanand go backto their native
habitatsin the summers.Theroute these birds take from Siberiato Pakistanis known as
International Migratory Birds Route Number4. It is also calledthe GreenRouteor Indus
Flyway.Out of sevenflyways,IndusFlywayis one of the busiestroutes. Birdsbegintheir

journeyin November.Februaryis the peaktime and by Marchthey start flying back.These
periodsmay vary dependingupon weatherconditionsin Siberiaandin PakistanCompared
to other causesof mortality among birds, the effect of wind power is relatively minor.

Non collisionimpactson birds suchas site avoidanceand disruption of migratorybehavior
could also been significant. Howeversince,accordingto a surveyconductedby WWFin

2009,number of birdsin and aroundKeenjharLakehasreduceddrasticallyin recentyears,
besidesthese birds have tendencyto fly at an altitude of 400 to 500 meters therefore
there is no chanceof collisionwith wind towers at this specific site. As a generalrule,

birds notice that new structures have arrived in their area, learn to avoid them in

movements,and are able to continue feeding and breedingin the location. Wind farm

technologyis little bit new in Pakistanbut this is the technologythat was being usedin

the westernand developedcountriesa decadeage A study report (Sept.2005) by the US
GovernmentAccountabilityOffice (GAO)on the effects of wind energy developmenton

wildlife determinedthat manyfewer birdsfly into wind turbinesthan is generallythought.

Although severalhundred utility scalewind farms currently operate acrossthe (US),such
problemsappearto be limited to two project areas,accordingto the report. In the context
of other sourcesof avian[mortality], it doesnot appearthat wind power is responsiblefor
a significantnumber of bird deaths, the report statesin its conclusior. There seemsno

thrantonnd Aar andanncrad hird cnncine foninind at tha citn Anv dovie anmont f thn wiind
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The impact of wind energydevelopmenton bird populationscameto prominencedue to
the high number of mortalities associatedwith one of the world’s largest wind farm
developmentsin California’sAltamont Pas&. Thiswind farm had up to 5,600wind turbines
in operationand is locatedin a yearround, high activity areafor raptors. Additionalfactors
including prey abundance,highspeed rotor blades, and lattice tower structures which
providedhorizontalcrossbarsfor perching,rapid blade movement,and the closeproximity
of turbines.

Another researchcited by the EuropeanWind EnergyAssociationshowsthat the risk of
bird deathsthrough collisionwith wind turbines is low. For example,it is estimated that
33,000birds are killed annuallyby wind turbines operatingin the USA,an averageof 2.2
fatalitiesfor eachof the 15,000turbines

In Spain,a study showed0.13 dead birds per year per turbine. By comparisonin the USA,
over

100 million birds are estimatedto die each year from colliding with vehicles,buildings,
power lines power lines and other structures, with wind power responsiblefor just 1
out of every

5,000 10,000 avian

fatalities.

However, from the minimal expectedimpact of bird’'s collision with the wind turbines
following

mitigations are

proposed,;

X Thewind towers to be erected minimum at a distanceof 300 metersto avoid the
aviancollisionandto givethe birdsawider corridorfor the accessn the projectarea

X Regularcheckingof the vacuumsor holesin the towersto avoidnestingfacility of any
of the birds

x Bird mortality count in the immediate vicinity is proposedto establisha strong
link between the wind turbines and birds mortality for two yearsstarting from the
commissioningf the wind farm
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6.9.1 Archeological Sites

Noarchaeologicaditesare presentnearthe projectsite.
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6.9.2 Re &ettlement

Projectislocatedon governmentownedland. Thenearestsettlementto the Project
siteisapproximately2 km away.Therefore no humanre settlementisrequired.
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6.9.3 Visual Tmpact on
Landscape
The addition of the Projectto the local landscapewill have a significantvisual impact,
as it would be first time in Pakistan. In European countries wind turbines are
consideredto giveinsignificantvisualimpact due to the fact that wind power technology
is very common there and large numbersof wind turbines are installed. But as far as
Pakistanis concerned,wind power is an emergingtechnology for local peoplesand it
would give a noteworthy positivevisualimpact.
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6.9.4 Aviation
Hazard

No aviation hazardwill be createdby the Projectasit is located 50 km from the nearest
airport at Karachi. In addition, the blades are marked with red bandsto make the

structure more visible.

Aviation

Hazard
=Nolmpact

6.9.5 Traffic
Management

Theimpact on traffic will be minimal and due to trucks carryingconstructionmaterialand
WTGcomponents as well as vehiclesto carry personnel. Traffic will need to be

planned and managedeffectivelyto avoid inconveniencefor the focal populaceand/or
endangermublicsafety. <)
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6.9.7 Seismic

Hazards

The damage zone classificationof the regign wh
(moderateto severedamage). Thefoundatio

the site is located is ZONEII B

designéf the wind turbine generator(\WTG)

will take accountof this seismidfactor.
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SECTION
7

ENVIRONMENTMANAGEMENT
PLAN

7 ENVIRONMENT MANAGEMENT
PLAN

7.1 PURPOSEAND OBJECTIVEOF
EMP

This EnvironmentalManagementPlan (EMP)providesthe delivery mechanismto address
the adverseenvironmentalas well as social impacts of the proposed project during its
execution,to enhanceproject benefits,and to introduce standardsof good practiceto be
adoptedfor all projectworks

Thespecificobjectivesof the EMPare

to:
™ Definethe responsibilitiesof the project proponents,contractors,and environmental
monitors, and provide meansof effectivelycommunicatingenvironmentaland social
issuesamongthem
™ Define the implementation mechanismfor the mitigation measuresidentified
duringthe presentstudy.
™ Definethe monitoringmechanismandidentify monitoringparametersn order to:
% Ensurehe completeimplementationof all mitigationmeasuresand
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72 COMPONENTOF
EMP

The EMP consists of the
following:

¥ Institutional Arrangements

¥ Mitigation and Monitoring plan

¥, Grievanceredressadllechanism

¥ Reportsand Documentation

¥, Environmentahndsocialtrainings,

¥ Publicdisclosureequirements

¥, Budgetaryestimatesfor EMPimplementation.

All the componentsof EMPare discussedrom Section7.3to

7.9

7.3 INSTITUTIONAL
ARRANGEMENT

TriconBostonwill establishan Environment& SocialManagementCell(ESMCat Corporate
and Sitelevel,headedby a ProjectDirectorto be responsiblefor day today implementation
of the Project. TriconBostonis responsiblefor undertakingthe project in accordancewith

the Initial EnvironmentaExamination(IEE)and implementingthe Environmentaland Social
ManagementPlanasper ADB'sSafeguardPolicyStatement(2009).

The ESMGis responsiblefor coordinatingand implementingall environmentaland social
activities. During project implementation,the ESMQwill be responsiblefor reflecting the

occurrence of new and significant impacts resulting from project activities and

integrating sound mitigation measuresinto the EMP. The ESMCincludes a safeguard
specialist and supporting staff, together forming the Environmentaland Social Unit,

appointedby TriconBostonto look after environmental,socialand safetyissues.The ESMC
will be empoweredto implementsafeguardplanningand monitor implementation.

DocumentTitle: ConsultanName: DocumentNo Dateof Approval
RenewabldResources RE2131423001 April,2014
Initial EnvironmentaExamination(IEE) (Pvild _ —
50 MW Wind Powerin PI’.qut Client: Documentissue 9
indhPakistar(TriconBostonr TriconBoston(Pvt.)Ltd 01 98

349



Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment

150 MW Wind Power Plant, Jhimpir, Sindh
m Tricon Boston Consulting Corp Pvt Ltd

Thedutiesof the Environmentabnd SocialUnit of the ESMGt corporatelevelareto:

™ Monitor the implementation of mitigation measuresduring construction and
operationphasef the project.

™ Preparesuitableenvironmentalmanagementeportsat varioussites.
™ Adviceand coordinatingfield unit activitytowardseffectiveenvironmentmanagement.

™ Prepareenvironment health and safety manual for the operation of transmission
lines/substations.

™ Advice during project planning/designcells on environmental and social issues
while route selectionof the alignmentat the planning/desigrstageto avoid negative
environmentaimpact.

™ Providetraining and awarenesn environmentaland socialissuesrelated to power
transmissiomprojectsto the project/contractstaff.

Thedutiesof the Environmentabnd SocialUnit at site levelareto:

™ Implementthe environmentpolicy guidelinesand environmentalgood practicesat
the sites.

™ Advise and coordinate the contractor(s) activity towards effective environment
management.

™ Implementenvironmentand safetymanual.

™ Carry out environmental and social survey in conjunction with project planning
cell while route selectionof the alignmentat the planning stageto avoid negative
environmentaimpact.

™ Make the contractor staff aware of environmentaland socialissuesso that EMP
couldbe managedeffectively.

TheFrameworkof Environmentand SociaManagemenCellare shownin Figure7.1and

loclie: £ CCANAC - Tl 2.1
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Project

|
| |

S.No i (o] ibility
1 rgect Director(01) ™ Environmentand SociaPolicyandDirections
2 EHSEngineer(01) ™ Qverallin chargeof operationof environment&

(ESMC)Table 7.1: Identification SSCIMARSISARBNERENES Impact

™ Ensuringegalcomplianceby properly
undertakingactivitiesaslaid down by regulatory
(O & MPERRSESrom time to time andinteractingwith

the same
3 Sociabnd Environmental ™ Secondaryesponsibilityfor environment&
Monitoring Expert socialmanagemenanddecisionmakingfor all
(02) (from contractor environmentalissuesncludingSafetyand
side) OccupationaHealth

™ Ensureenvironmentaimonitoringandsocial
issuegelatedto projectasperappropriate

procedures
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Themitigationplanis a keycomponentof the EMP.It listsall the potential effectsof

eachactivity of the projectandtheir associatednitigation measuresdentifiedin the
IEE.

Foreachprojectactivity,the followinginformationis presentedin the plan:
™ A listingof the potentialimpactassociatedvith that projectactivity
™ A comprehensivdistingof mitigationmeasuregactions)
™ Theperson(syesponsibldor ensuringthe full implementationof the action
™ Theperson(syesponsiblgor monitoringthe action

™ Thetiming of the implementationof the actionto ensurethat the
objectivesof mitigation arefully met.

™ |t shouldbe emphasizedhat the mitigation measurewill haveto be translated
into environmentalaswell associalrequirementsandspecificationgo be made
part of the contractsfor the constructionactivities,with legalbinding.

Theobjectiveof environmentaland socialmonitoringduringthe variousphaseof
the proposedprojectwill be asfollows:

™ Ensuringhat the mitigation measuresncludedin the IEEare being
implementedcompletely.

™ Ensuringhe effectivenes®f the mitigation measuresn minimizingthe project’s
impactson socialand environmental
resources.

Toachievetheseobjectivesthe EnvironmentaManagemen®lan(EMP)or construction
andoperationphaseis givenin Annexuref
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75— GRIEVANCEREDRESSAL

MECHANISM

Environmentaland socialgrievanceswill be handledin accordanceto the project grievance
redress mechanism. Open and transparent dialogue will be maintained with project
affected persons as and when needed, in compliance with ADB safeguard policy
requirements.TheGrievanceRedressviechanism(GRM)for the project providesan effective
approachfor complaintsand resolutionof issuesmadeby the affectedcommunityin reliable
way. Thismechanisnwill remainactivethroughoutthe life cycleof the project.

TriconBostonshallhavea standardmechanism
to

i. informthe affectedpeople(AP)about GRMandits functions,
ii. setthe proceduresand mechanismadoptedfor makingthe complaints,

iii. supportthe complainantsin communicatingtheir grievanceand attending the GRM

meetingsand
iv. Implementcompliancewith a GRMsUdecision,its monitoringand communicatiornto
the people.

Underthe GRM,the ESMGQwill maintainthe SocialComplaintRegister(SCRat the sitesto
document all complaintsreceivedfrom the local communitiesor any other stakeholder.
Theinformationrecordedin the Registemwill includedate of the complaint, particularsof the
complainant,description of the grievance,actionsto be taken, the personresponsibleto
takethe action, follow up requirements and the target date for the implementation
of the mitigation measure.The register will also record the actual measurestaken to
mitigate theseconcerns.

Assoonasa complaintis received the ESMGwill determinethe remedialaction. If required,
consultations will also be undertaken with the contractor’s site manager. Once the
remedial action is decided, implementation responsibility as well as schedule will be
determined.

The proposed remedial action will be documentedin the SCRwith complete details (by
whom and by when). The proposedremedial action will be sharedwith the complainant.
Similarly the actualactiontakenwill alsobe documentedin the Registerand sharedwith the
complainant.Thecomplainant’sviewson the remedialaction takenwill alsobe documented
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-

7.0 REPOR
DOCUMENTATION

The ESMCQwill produce periodic reports based on the information collected. Thesewill
includereportsfor:

™ Projectinitiation meetingswith eachcontractor,
™ Noncompliances,

™ Effectsmonitoring

™ Summaryf SCRinderGRM

Thereportswill alsobe madeavailablefor review,to the externalmonitoringteams,andto
any other stakeholderswho visit the site. In addition, the Socialand Environmental
Monitoring expertwill preparereport for eachmonitoringvisit.

At the end of the construction phase, a final report will also be
prepared.

7.7 ENVIRONMENTAL AND SOCIAL
TRAININGS

Environmentabnd socialtrainingswill help to ensurethat the requirementsof the IEEand
EMPare clearly understoodand followed by all project personnelthroughout the project
period. The primaryresponsibilityfor providingtrainingto all project personnelwill be that
of the ESMC.

Theenvironmentaland socialtraining programwill be finalizedbefore the commencement
of the project, during the detailed designphase.Thetraining will be providedto the Tricon
Boston staff, the construction contractors, and other staff engagedfor the project.

Trainingwill cover all staff levels,rangingfrom the managementand supervisoryto the

skilledand unskilledpersonnel.The scopeof the trainingswill covergeneralenvironmental
awarenessand the requirements of the IEEand the EMP, with special emphasison

sensitizinghe project staff to the environmentaland socialaspectf the area.

During the O&M phaseof the project, these trainingswill continue to be conductedby

NN
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78 PUBLIC DISCLOSURE

REQUIREMENTS

Tricon Boston will disclose this IEE and EMP to all the stakeholders before the
commencementof the proposed project. The IEEreport will be made availableto the
stakeholdersat the sitesdesignatedby the EPA jn accordancewith the national legislation
(PEPAL997).1n addition, the executivesummaryof the IEEwill be translated into Urdu
language(if necessary)and made availableto the affected communities(and also kept at
the project sites). Thiswill ensurethat the local communitiesare aware of the project, its
key impacts,the mitigation measuresand the implementationmechanismin addition, the
ExecutiveSummarywill be disclosedhroughthe TriconBostonofficial website.

7.9 BUDGETARY ESTIMATES FOR EMP
IMPLEMENTATION

The primary componentof the environmentaland socialmanagementcost pertainsto the
personnel dedicated for EMP implementation. The overall estimated cost of EMP
implementationis givenin Annexuretl
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SECTION
38

INFORMATIONDISCLOSURECONSULTATION
AND PARTICIPATION

SHINFORMAHONBISCLOSURE————
CONSULTATIONAND PARTICIPATION

Thefield studieswere conductedby for preliminaryscoping,surveyand assessmendctivities
and coordinatethe field surveyand analysis.

A gquestionnairewasdevelopedto assesshe generalconcernsof the localresidentof nearby

villages about this project.  Mr. Sohail Ahmed of PakistanAlternative Energy Services
himself filled the questionnairesafter askingthe questionsto the native people. Filled

questionnairesare attachedin AnnexureiIll and snapshotsof consultativemeetingare also

attachedin AnnexurelX.

During construction phase, Residentsof the local; area, elected representatives,local
councilorsand informal community leaders including members of NGO’swill be asked
to state their current perceptionsof priorities for improvementsto the urbanenvironmental
infrastructure in their areas and about the likely impacts of the Project during
construction and operationphases.

The stakeholderconsultationis a continued process,and should be maintainedthroughout
the project. Theconsultationscarriedout duringthe presentlEEand reported in this Chapter
are essentiallyafirst stepin this process.

During the present IEE, the stakeholder analysis was carried out to identify
relevant stakeholderson the basis of their ability to influence the project or their
vulnerability to be negativelyimpacted from it. This approach ensured that no relevant
groups were excludedfrom the consultations,and appropriate engagemenstrategieswere

1L 1 Y | 1 11
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population.

During the stakeholderconsultationscarried out in the communities near the proposed
site, the participantswerefirst providedthe salientinformationabout the proposedproject.

Sincethe project would not directly affect them, the villagersgenerallydid not have any
apprehensionor reservationabout the project. On the contrary, they expectedthat the
project would bring employment and small business/trade opportunities for the local
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SECTION
9

CONCLUSIOMND
RECOMMENDATION

9 FINDING AND
RECOMMENDATION

The main benefit of the Projectwill be the replacementof conventionalpower generation
with renewableenergy. Wind energywill replacefossilfuel poweredgeneration;therefore
reducesuspendedgarticulatematter and greenhousegyasemissionsnto the atmosphere.

Impactsare manageableand can be managedcost effectively Environmentalimpactsare
likely to resultfrom the proposedPowerproject. Carefulmitigation and monitoring, specific
selection criteria and review/assessmenprocedureshave been specifiedto ensure that
minimal impacts take place. The detailed design would ensure inclusion of any such
environmentalimpactsthat could not be specifiedor identified at this stageare taken into
accountand mitigated where necessaryThoseimpactscan be reducedthrough the use of
mitigation measuressuch as correction in work practicesat the construction sites, or
through the careful selectionof sitesand accessroutes. Since proposed land is covered
with shrubs, thus there is no need for removalfor the constructionof the wind power
project.

The proposedproject will have number of positive impactsand negligiblenegativeimpacts
to the existingenvironmentasfollows:

™ Significantlyimprovementin the economicactivitiesin the surroundingareasdue to
generationof directandindirectemploymentopportunities.

™ Thereis negligibleremovalof treesfor the project, whichis the main positiveimpact
to the proposedprojectarea.
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Basedon the environmentaland socialassessmenand surveysconductedfor the Project,
the potential adverseenvironmentalimpacts can be mitigated to an acceptablelevel by
adequateimplementation of the mitigation measuresidentified in the EMP. Adequate
provisions are being made in the Project to cover the environmental mitigation and
monitoring requirements,and their associatedcosts.Adequateprovisionsare beingmade by
TriconBostonto coverthe environmentalmitigation and monitoring requirements,and their
associatedosts.

An environmentand socialanalysishas been carried out looking at variouscriteria suchas
topology, air, noise, water resourcesand water quality, ecology,demographyof the area,
climate and natural habitat, community and employeehealth and safety etc. The impact
analysisfound that due to careful considerationof environmentaland socialaspectsduring
route and site selectionby TriconBoston,no major adverseimpactsare expected.Thereis
no adverseimpacton the migrationof habitat, any natural existingland resourcesand effect
in the regularlife of people.

The environment and social impact associatedwith project is limited to the extent of
construction phase and can be mitigated through a set of recommended measures
and adequate provision for environment and social impacts which cover monitoring,
measuringand mitigation.

EMPhasbeen prepared.Most impactsare expectedto occurduring the constructionphase
and are consideredto be of a temporary nature. Thetransmissioncorridor will be carefully
selectedafter undergoingan options assessmentThis enabledthe right of way alignment
to bypassvillagesand important water suppliesand resourcesThemain projectimpactsare
associatedwith clearing of shrub vegetation, waste managementand excavation and
movementof soils.

From this perspective,the project is expectedto have a small "environmental footprint".
No endangeredr protectedspecie®f flora or faunaare reportednearprojectsites.

Adequateprovisionshave been made for the environmentalmitigation and monitoring of
predicted impacts, along with their associatedcosts. Adverseimpacts if noticed during
implementationwill be mitigated usingappropriatedesignand managementmeasures.The
potential cumulative and residual impacts of the project as a whole indicate the
project classifiesas a category"B", in accordancewith ADB'sSafeguarddPolicy Statement
2009. TheProjectis not consideredhighly sensitiveor complex.Mitigation measuregelated
to construction,as specfied in the EMP,will be incorporatedinto civil works contracts,and
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ANNEX-I

Environment Management

Plan
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Annexure— |

EnvironmentManagement

ENVIRONMENTAESUE MITIGATIONMEASURE TIMEFRAME | RESPONSIBIL
P|aficcessn andout of the
project will be minimized to
one point to minimizeimpact
SiteAccess duringconstruction Construction Contractor
XAll areasof construction
activitywill be fencedto
limit the activitieswithin

o mvniand

TY

LANDENVIRONMENT

Impacton land use on Limit activities within the . Contractor
project project Construction

Minimize oil and fuel spills Contractor
Soil  contamination by | from Construction and

constructionwasteandfuel | construction equipment by| Maintenance
appropriate  operation _and

. ) Sand regatesand other ) Contractor
Sourcingquarrymaterial quarry’a ggregatesa Construction

. . Useclosecabindeliveryvehicles ) Contractor
Material spill or y Construction

L Make SOPsrecommendedb ; Contractor
Debrisdisposal y Construction

relevantagencies/authorities

BIOLOGIALENVIRONMENT

Identify and approve shrubs

Ecologicaimpact and P . Sposer
treesto be fell and removedif | Construction Contractor
Avoid temporary disposal of
demolition debris and
excavatednaterial
Naturalhabitat Labor camps and stockyards Prer . Sponsor &
beyond the project Construction Contractor
constructionarea and
Staff will be trained to avoid Construction
nrev
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SOCIGECONOMIENVIRONMENT

Localtraffic management

Plan

traffic
arrangements during
construction within the
construction area. Review the

temporary|

Construction

Contractor

Trafficcontrol and safety

Give special consideration to
local

traffic management for the
sdety of pedestrians especially

Construction

Contractor

Providing labor camps
andfacilities

Abide by the contract
conditions

and directions with respect to
siting of labor camps, providing
temporarv senitation facilities

Construction and

Operation

Contractor
Sponsor

&

Occupationahealth

All the precautionarymeasures
as
required for the sdety of

Construction and

Operation

Contractor&
Sponsor

Safetyprecautions

Take adequate precautionsto
prevent danger from
electricalequipment

Construction and

Operation

Contractor&
Sponsor

Providingfirst aid kit

Provide a readily availablefirst
aid

unit including an adequate
swply of sterilized dressim

Construction and

Operation

Contractor&
Sponsor

Exposurdo loud noise

Ensure workers exposed to
loud

Construction and

Operation

Contractor
Sponsor

&

AIRPOILUTION

Air quality impact

No magor air
quality.

Dustgeneratedby movementof
vehiclesis temporary and will be

minimizeafter the completion of

impact on

NA

NA

Dust emissiondue to
vehicleson un metaledroads

Sprinkle unpaved roads used
by

the contractor with water at
least once a day to control
fugitive dust emissions—atleast
near hahitations and veaetative

Construction

Contractor

Dust emission
foundationcivilworks

during

Water the construction site
periodically to minimize

Construction

Contractor
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foundations.
Store all earthwork
Dust  emission  during| and o —
earthwork construction materials in a Contractor
manr|1er t?l minimti)lze qegeration
. . Employ all possible an
NetEEEnE G SlE e practical Construction Contractor
from drilling operations measurego control noise
Manage construction
activity
Construction inducednoiseto within daytime . Contractor
. Construction
equipmen| hours. The contractor can
t emissions employ mitigation measures
cuch _as restricted _and/or
NOISEPOLLUTION
All staff will be provided with Contractor
ear
plugs.
No loud musicis allowed in the
Noise from Constructior constructioncamps.
Activities from site] A prescribed working times _
preparation, earth works, from Construction
foundation and  plant 0800 hrs to 1700 hrs
equipmentinstallation preferably with no work
activities at nights or during
holidays. A speed restriction of
40 km/h will be imposedon all
WATERENVIRONMENT
Store construction Contractor
Water contaminationdue to| material
improper  storage  of| containing fine particles in an| Construction
constructionmaterial enclosure so that sediment
laden water does not drain into
If the channel or drains get Contractor
blocked
. | due to negligence, ensure
BIo_ckage S Gl that they are cleaned.Oncethe| Construction
drainagepattern : .
work is completedin all respects
the contractor will cleanup the
drainc alonntha nrniact  _rnad
\Alatar contamination diio Candiict dailvy inenpaectinne at Conctriiction Caontractor
eetmentie— |~ P e S hsultantName | boChmentNo™— DateoFApproval——
Renewable RE21314396001 April, 2014
Initial EnvironmentaExamination(IEE) ResourcegPvt) Ltd
50 MW Wind Powerin Prgect Sponsor: Documentissue PageNo
indhPakistar(TriconBostonr TriconBostonConsulting 01 113
Coporation

364



L

Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment
150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

improperdebrisdisposal construction site to ensure
removalof constructiondebris.
Provide an adequate Contractor
Disposabf seweragevater treatment Construction
P 9 facility to treat the sewage
generated from toilets before
WASTEMANAGEMENT
Ensurethat careis taken to Contractor
Ineffective use of resourceg avoid
resulting in excessivewaste anyoil spillor hazardousvaste | Construction
generation Appropriate waste disposal
fadlitv must be arranced in
Visual inspection of the site Contractor
Littre or Contamination of| must
the site or water through| be carriedout daily for evidencg Construction
poor waste managemen| of liter or waste has been
nractices Inapprooriatelv disnosed bv the
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Budgetary
Estimates
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BudgetaryEstimatesfor EMP
S.No | BudgetHeads Cost(PKR) Description(PKR)
1 EHSENgineer02) 3,600,000, 100,000for the
period of 36 months
2 Socialand EnvironmentaExpert To be Paid by
(FromContractorside)(02) Contractor
3 Environmentaland Social Trainings 500,000/ 2 Trainings Sessions
during Constructiorand Operation @ PKR250,000 per
trainingsession
4 Miscellaneous 500,000/ Environment  and
socialissues
5 Contingencies 460,000( 10% of the above
cost
Total 5,060,000
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Annexure —
IEE/ EIA Guidelines by Government of
Pakistan
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PAKISTAN ENVIRONMENTAL PROTECTION AGEI870CY (REVIEW OF IEE AND EIA) REGULATIONS,

PAKISTAN ENVIRONMENTAL PROTECTIONAGENCY (REVIEW OFIEE
AND EIA) REGULATIONS,2000

S.R.O. 339 (1)/2001. - In exercise of the poweferred by section 33 of the Pakistan
Environmental Protection Act, 1997 (XXX of 1997), Pakistan Environmental
Protection Agency, with the approval of thederal Government is pleased to make the
following Rules, namely : -

1. Short title andommencement

(2) These regulations may beledlthe Pakistan Emanmental Protection
Agency Review of Initial EnvironmentaExamination and Environmental Impact
Assessment Regulations, 2000.

(2) They shall come into force at once.

2. Definitions

(2) In theseregulationsunlessthereis anything repugnant in the subject or
context —

(@) “Act” means the Pakistan Environmental Protection Act, 1997

(XXXIV of 1997);

(b) “Director-General” means the Director-General of the Federal
Agency;

(c) “EIA” means an environmental impact assessment as defined in

section 2(xi);

(d) “IEE” means an initial environmental examination as defined in
section 2(xxiv); and

(e) “section”"meansa sectionof the Act.

(2) All otherwordsandexpressions used in thesegrgations but not defined
shall have the same meanings asamsigned to them in the Act.

3. Projectgequiringan IEE
A proponent of a project falling in any egpry listed in Schedule | shall file an
IEE with the Federal Agency, and the psions of section 12 shall apply to such
project.

4, Projectgequiringan EIA
A proponent of a project falling in any cgt®y listed in Schedule Il shall file an

== EIA with the Federal Agency, and theopisions of section 12 shall apply to
such project.
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5. Projectsnot requiringan IEE orEIA

(2) A proponent of a project not falling any category listed in Schedules |
and Il shall not be required to file an IEE or EIA:

Provided that the pponent shall file —

€)) an EIA, if the project is likglto cause an adverse environmental
effect;

(b) for projectsnot listed in Scheduled and 1l in respect of which the
Federal Agency has issued guidelines for construction and
operation, an application for approval accompanied by an
undertaking and an affidavit th#te aforesaid guidelines shall be
fully complied with.

(2) Notwithstanding anything contained sub-regulation (1), the Federal
Agency may direct the proponent ofpaoject, whether or not listed in
Schedule | or Il, to file anEE or EIA, for reasons to be recorded in such
direction:

Provided that no such directiorshall be issued without the
recommendation in writing of the nkironmental Assessment Advisory
Committee constituted under Regulation 23.

3) The provisions of section 12 shall apf a project in respect of which an
IEE or EIA is filed under durregulation (1 or (2).

6. Preparatiorof IEE andEIA

(2) The Federal Agency may issue guidesirfor preparation of an IEE or an
EIA, including guidelinesof general applicabilityand sectoral guidelines
indicating specific assessment requmisats for planning, construction and
operation of projects relay to particular sector.

(2) Where guidelines have been issuedler sub-regulation (1), an IEE or
EIA shall be prepared, to the extgmacticable, in accordance therewith
and the proponent shall justify in tHeE or EIA any departure therefrom.

7. ReviewFees

The proponent shall pay, #te time of submission of an IEE or EIA, a non-
refundable Review Fee to the Federal Agems per rates shomin Schedule lll.

8. Filing of IEE and EIA

(1) Ten paper copies and two electroropies of an IEE or EIA shall be filed

. with the Federal Agency.
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(2)

Every IEE and EIA shall be accompanied by —
€)) an application, in the form prescribed in Schedule 1V; and

(b) copyof receiptshowingpayment of the Review Fee.

Preliminary scrutiny

(1)

(2)

(1)

()

(3)

(4)

(5)

nouT!

Within 10 working days of filing othe IEE or EIA, the Feder&igency
shal —

(@  confirm that the IEE or EIA is complete for purposes of initiation
of the review process; or

(b) require the proponent to submit such additional information as may
be specified; or

(c) return the IEE or EIA to the pponent for revigin, clearly listing
the points requiring further study and discussion.

Nothing in sub-regulation (1)shall prohibit the Federal Agency from
requiring the proponent to submit dgmhal information at any stage
during the review process.

Pubic partiapation

In the case of an EIA, the Federal Agency shall, simultaneously with issue
of confirmation of canpleteness undeclause (a) of sub-regulation (1) of
Regulatin 9, cause to be publisthen any English or Urdu national
newspape ard in a local newspapeof general circulation in the area
affectad by the projecta public noticementioning the type of project, its
exact location, the mae ard addess of the proponent drthe places at
which the EIA of the project can, subject to the nesibns in sub-section

(3) of section 12, be accessed.

The notice issued underlstegulation (1) shall & a date, time and place
for public hearing of any comments on the project or its EIA.

The date fixed under sub-regulatior) g€hall not be earlier than 30 days
from the date of phlication of the notice.

The Federal Agency shall also enstine circulation of the EIA to the
concernd Govermment Agencies amsolicit ther comments thereon.

All comments received by the Federal Agency from the public or any
Govermment Agency shalbe collated, tabulated drduly considerd by it
before decision on the EIA.
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(6) The Federal Agency may issue guidelines indicating the basic techniques
and measures to be adopted tosuea effective public consultation,
involvement and participation in EIA assessment.

11. Review

(1) The Federal Agency shall make eveffort to carry outits review of the
IEE within 45 days, and of th&IA within 90 days, of issue of
confirmation of completgess under Regulation 9.

(2) In reviewing the IEE or EIA, the Federal Agency shall consult such
Committee of Experts as may lmonstituted for the purpose by the
Director-General, and may also solicitews of the sectoral Advisory
Committee, if any, constituted by the Federal Government under sub-
section (6) of section 5.

3) The Director-Generamay, where he considers it necessary, constitute a
committee to inspect the site of the project and submit its report on such
matters as may be specified.

(4) The review of the IEE or EIA bthe Federal Agency shall be based on
guantitative and qualitative assessmait the documents and data
furnished by the proponent, commeifitsm the public and Government
Agencies received under Regulation 10, and views of the committees
mentioned in sub-regulations (2) and (3) above.

12. Decision

On completion of the review, the decision of the Federal Agency shall be
communicated to the proponent in the fqurescribed in Schedule V in the case
of an IEE, and in the form prescribedSchedule VI in the case of an EIA.

13. Conditionsof approval

(1) Every approval of an IEE or EIA al, in addition to such conditions as
may be imposed by the Federal Aggnbe subject tdhe condition that
the project shall be designed and constructed, and mitigatory and other
measures adopted, strictly in acamde with the IEE/EIA, unless any
variation thereto have been spewmdf in the approval by the Federal
Agency.

(2) Where the Federal Agency accords its approval subject to certain
conditions, the proponent shall —

@) before commencing construction of the project, acknowledge
acceptance of the stipulated conditions by executing an
undertaking in the form presbed in Schedule VII;

.
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(b) before commencing operation tiie project, obtain from the
Federal Agency written confiration that the conditions of
approval, and the requirementstime IEE/EIA relating to design
and construction, adoption of mitigatory and other measures and
other relevant matters, have been duly complied with.

14.  Confirmationof compliance

(1) The request for confirmatiaf compliance under claa (b) of sub-
regulation (2) of Regulation 13 shall be accompanied by an Environmental Management
Plan indicating the measures and procedures proposed to be taken to manage or mitigate
the environmental impacts for the life oktproject, including prosgions for monitoring,
reporting and auditing.

(2) Where a request for confitima of compliance is received from a
proponent, the Federal Agency may carry owthsimspection of the site and plant and
machinery and seek such additional informafrom the proponent as it may deem fit:

Provided that every effort shall be mabg the Federal Agency to provide the
requisite confirmation ortherwise within 15 days ofeceipt of the request, with
complete information, from the proponent.

3) The Federal Agency may, Wehissuing the requisite confirmation of
compliance, impose such other conditiongttas Environmental Management Plan, and
the operation, maintenance and monitoringh@ project as it may deem fit, and such
conditions shall be deemed to be includedhe conditions to which approval of the
project is subject.

15. Deemedapproval

The four-month period for communication décision stipulated in sub-section
(4) of section 12 shall commence from the datéiling of an IEE or EIA in respect of
which confirmation of completeness is issusdthe Federal Agency under clause (a) of
sub-regulation (1) of Regulation 9.

16. Extension irreview period

Where the Federal Government in a pariculase extends theur-month period
for communication of approval prescribed sab-section (5) ofextion 12, it shall, in
consultation with the Federal Agency, indictite various steps of éhreview process to
be taken during the extended period, arde$timated time required for each step.

17.  Validity period ofapproval

(2) The approval accorded by a Federal Agency under section 12 read with
Regulation 12 shall be valid, for commenceimeh construction, fo a period of three
_____ years from the date of issue.

M

f..
!
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(2) If construction is commencedring the initial threg/ear validity period,
the validity of the approval shall stand exteddor a further period of three years from
the date of issue.

3) After issue of confirmation @bmpliance, the approval shall be valid for a
period of three yearsdm the date thereof.

4) The proponent may apply tbe Federal Agency for extension in the
validity periods mentioned isub-regulations (1), (2) and (3), which may be granted by
the Federal Agency in its discretion for symEriod not exceeding three years at a time, if
the conditions of the approval dot require significant change:

Provided that the Federal Agency m@guire the proponent to submit a fresh
IEE or EIA, if in its opinionchanges in location, design,nstruction and operation of the
project so warrant.

18. Entry and inspection

(2) For purposes of verification ahy matter relating to the review or to the
conditions of approval of atEE or EIA prior to, duringor after commencement of
construction or operation of @roject, duly authorized stafif the Federal Agency shall
be entitled to enter and inspect the progtd, factory building ash plant and equipment
installed therein.

(2) The proponent shall ensure fdloperation of the project staff at site to
facilitate the inspection, and shall providech information as may be required by the
Federal Agency for this purpose and pursuant thereto.

19.  Monitoring

(1) After issueof approvalthe proponentshall submit a report to the Federal
Agency on completion of construction of the project.

(2) After issue otonfirmation of compliancghe proponent shall submit an
annual report summarizing operational perforoganf the project, with reference to the
conditions of approval and maintenance aithatory measures adopted by the project.

3) To enable the Federal Ageroyeffectively monitor compliance with the
conditions of approval, the proponent shall furnish such additional information as the
Federal Agency may require.

20. Cancellatiorof approval

(2) Notwithstanding anything contad in these Regulations, if, at any time,
on the basis of information or report re@e or inspection carried out, the Federal
Agency is of the opinion that the conditioofsan approval have ndieen complied with,

or that the information supplied by aoponent in the approved IEE or EIA is
;;.:-' incorrect, it
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shall issue notice to the proponent to showseawithin two weeks of receipt thereof,
why the approval should not be cancelled.

(2) If no reply is received or if theeply is considered unsatisfactory, the
Federal Agency may, after giving theoponent an opportunity of being heard:

0] require the proponent take such measures and to comply with
such conditions within such periags it may specify, failing which the
approval shall stand cancelled; or

(i) cancel the approval.

3) On cancellation of the appedythe proponent shall cease construction or
operation of the project forthwith.

(4) Action taken under this Regtite shall be without mjudice to any other
action that may be taken against the proponexter the Act or rules or regulations or
any other law for the time being in force.

21. Registers dEE and EIAprojects

Separate Registers to be maintained by the Federal Agency for IEE and EIA
projects under sub-section (@) section 12 shall ben the form prescribed in Schedule
VIII.

22.  Environmentallysensitiveareas

(1) The Federal Agency may, bytifioation in the offical Gazette, designate
an area to be an environmentally sensitive area.

(2) Notwithstanding anything camed in Regulations 3, 4 and 5, the
proponent of a project situated in an enviremtally sensitive area shall be required to
file an EIA with the Federal Agency.

3) The Federal Agency may from time to time issue guidelines to assist
proponents and other persons involved in éhgironmental assessment process to plan
and prepare projects located in environmentally sensitive areas.

(4) Where guidelines have bessued under sub-regulati (3), the projects
shall be planned and prepared, to the expeatticable, in accordance therewith and any
departure therefrom justified in the EIA pertaining to the project.

23.  EnvironmentaAssessment Advisor€ommittee

For purposes of rendering advice on adlpects of environmental assessment,
including guidelines, procedes and categorization of gpects, the Director-General
shall constitute an Environmental Assessment Advisory Committee comprising —

@) DirectorElA, FederalAgency Chairman
-, 7
!
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(b) One representative each of the Provincial Agencies ... Members
(©) Onerepresetative each of the Feda Planning

Conmmission aml the Provincial Planning @&h

Developnent Deparinents - Meanbers
(d) Representativex industry aml non-

Govermmental organizations, arlegal ard

othe experts Menbers

24. Otherapprovals

Issue of an approval under section #2ad with Regulation 12 shall not absolve
the proponent of the duty to obtain any othpproval or consent that may be required
under any law for the time being in force.
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SCHEDULE |
(See Regulation 3)

List of projectsrequiringan IEE

A. Agriculture,Livestock andFisheries
1. Poultry, livestock, stud and fish fasnwith total cost more than Rs.10
million
2. Projectsinvolving repacking,formulation or warehousing of agricultural
products
B. Energy
1. Hydroelectric power generation less than 50 MW
2. Thermal power generation less than 200 KW
3. Transmissiofineslessthan11 KV, and large distribution projects
4, Oil and gas transmission systems
5. Oil and gas extraction progctincluding explation, production,
gathering systems, separation and storage
6. Waste-to-energyeneratiorprojects
C. Manufacturingand processing
1. Ceramics and glass units withatiocost more than Rs.50 million
2. Food processing industries includisggar mills, beverages, milk and
dairy products, with total cost less than Rs.100 million
3. Man-made fibers and resin projecithwotal cost less than Rs.100 million
4. Manufacturingof apparel,including dyeing and printing, with total cost
more than Rs.25 million
5. Woodproductswith total cost more than Rs.25 million
D. Mining and mineral processing

E‘.}ﬂ 2.

o

Commercial extraction of sand, gravi@hestone, clay, sulphur and other
minerals not included in Schedule With total cost less than Rs.100
million

Crushing, grinding and separation processes
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3. Smelting plants with total cost less than Rs.50 million
E. Transport
1. Federal or Provincial highways (except maintenance, rebuilding o
reconstruction of existing metalled roads) with total cost less that Rs.5
million
2. Ports and harbor development &hips less than 500 gross tons
F. Water managementams,irrigationand floodprotection
1. Dams and reservoirs with storage volume less than 50 million cubic

meters of surface area ldhan 8 square kilometers
2. Irrigation and drainage projectsrving less than 15,000 hectares
3. Small-scale irrigation systems with total cost less than Rs.50 million
G. Water supply antreatment
Water supply schemes and treatment plants with total cost less than Rs.25 million
H. Wastedisposal

Waste disposal facility for domestic sdustrial wastes, with annual capacity less
than 10,000 cubic meters

Urban development angurism

1. Housingschemes
2. Publicfacilitieswith significantoff-site impacts (e.g. hospital wastes)
3. Urbandevelopmenprojects

J. Otherprojects

Any other project for which filing of atEE is required by the Federal Agency
under sub-regulation (2) of Regulation 5

10
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SCHEDULE I
(See Regulation 4)

List of projectsrequiringan EIA

A. Energy
1. Hydroelectric power generation over 50 MW
2. Thermapowergeneratiorover200 MW
3. Transmission lines (11 KV and above) and grid stations
4. Nucleampowerplans
5. Petroleunmefineries
B. Manufacturingand processing
1. Cemenplants
2. Chemicalprojects
3. Fertilizerplants
4. Food processing industries includisggar mills, beverages, milk and
dairy products, with total cost of Rs.100 million and above
5. Industrialestategincluding export processing zones)
6. Man-madédibersandresinprojectswith total cost of Rs.100 M and above
7. Pesticidegmanufacturer formulation)
8. Petrochemicalsomplex
9. Syntheticresins, plastics and man-made fibers, paper and paperboard,

paper pulping, plastic products, tée$ (except apparel),printing and
publishing, paints and dyes, oils antsfand vegetable ghee projects, with
total cost more than Rs.10 million

10. Tanningandleatherfinishing projects

C. Mining and mineralprocessing
1. Mining and processing of coal, gotpper, sulphur and precious stones
2. Mining and processing of major non-ferrous metals, iron and steel rolling

3. Smelting plants with total cost of Rs.50 million and above

11
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D. Transport
1. Airports

2. Federal or Provincial highways or major roads (except maintepance
rebuilding or reconstruction of exisgj roads) with total cost of R€.5
million and above

3. Ports and harbor development for ships of 500 gross tons and above
4, Railway works
E. Water managementams,irrigationand floodprotection
1. Dams and reservoirs with storage volume of 50 million cubic meters and

above or surface area of 8 square kilometers and above
2. Irrigation and drainage projecterving 15,000 hectares and above
F. Water supply andreatment

Water supply schemes and treatment plants with total cost of Rs.25 million and
above

G. Waste Disposal

1. Waste disposal and/or storage @fzhrdous or toxic wastes (including
landfill sites, incineration of hospital toxic waste)

2. Waste disposal facilities for domesor industrial wastes, with annual
capacity more thah0,000 cubic meters

H. Urban development antburism
1. Land use studies and urbplans (large cities)
2. Large-scale tourism development progeaiith total cost more than Rs.50
million

EnvironmentallySensitiveAreas
All projects situated inrevironmentally sensitive areas
J. Otherprojects

1. Any other project for which filing o&n EIA is required by the Federal
Agency under sub-regulation (2) of Regulation 5.

2. Any other project likely to cause an adverse environmental
effect
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SCHEDULE 1l
(See Regulation 7)

IEE/EIA ReviewFees

Total ProjectCost IEE EIA
Upto Rs.5,000,000 NIL NIL
Rs.5,000,001 to 10,000,000 Rs.10,000 Rs.15,000
Greater than Rs.10,000,000 Rs.15,000 Rs.30,000

13
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SCHEDULE IV
[See RegulatioB(2)(a)]

Application Form

1. | Name and address of Phone:
proponent Fax:
Telex:

2. | Description of project

3. | Location of project

4. | Objectives of project

5. | IEE/EIA attached? IEE/EIA : Yes/No
6. | Have alternative sites been considered and Yes/No
reported in IEE/EIA?
7. | Existing land use Land
requirement
8. | Is basic site data (only tick yes if the
available, or has it | datais reported in the
been measured? IEE/EIA)
Available Measured
Meteorology Yes/No Yes/No
(including rainfall)
Ambient air quality Yes/No Yes/No
Ambient water quality Yes/No Yes/No
Ground water quality Yes/No Yes/No
9. | Have estimates of the Estimated Reported
following been Water balance Yes/No Yes/No
reported? Solid waste disposal Yes/No Yes/No
Liquid waste treatment  Yes/No Yes/No
10. | Source of power Power
requirement
11. | Labour force Construction:
(number) Operation:

Verification. | do solemnly affirm and deuk that the information given above and
contained in the attached IEHA is true and correct tthe best of my knowledge and
belief.

Date Signaturejameand
designation of proponent
(with official stamp/seal)

14
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SCHEDULE V
[See Regulation 12]

Decision onlEE

1. Nameandaddress oproponent

2. Descriptiorof project

3. Locationof project

4, Date of filing of IEE

5. After careful review of the IEEhe Federation Agency has decided —

€) to accord its approval, subject to the following conditions:

or (b) that the proponent should subamtEIA of the project, for the following
reasons —

[Delete (a) or (b), whichever is inapplicable]
Dated
Trackingno.
Director-Geneal

FederalAgency
(with official stamp/seal)
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SCHEDULE VI
[See Regulation 12]

Decision onEIA

1. Nameandaddress oproponent

2. Descriptiorof project

3. Locationof project

4, Date of filing of EIA

5. After careful review of the EIA, and @bmments thereon, the Federation Agency

has decided —

@) to accord its approval, subject to the following conditions:

or (b) that the proponent should subamtEIA with the following modifications-

or (c) to reject the project, being coaty to environmental objectives, for the
following reasons:

[Delete (a)/(b)/(c), whichever is inapplicable]
Dated
Trackingno.
Director-Geneal

FederalAgency
(with official stamp/seal)
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SCHEDULE VII
[See Regulation 13(2)]

Undertaking

[, (full name and address) as proponent fanfa, description anddation of poject) do
hereby solemnly affirm and declare tHatully understand and accept the conditions
contained in the approvaccorded by the FederAbency bearing tracking no.

dated , and undertake to design, constraotd operate the project strictly in
accordance with the said conditions and the IEE/EIA.

Date Signaturejameand
designation of proponent
(with official stamp/seal)

Witnesses
(full names and addresses)

(1)
(2)
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SCHEDULE VI
(See Regulation 21)
Form of Registers for IEE and Elprojects

S. No. Description Relevant Provisions
1 2 3
1. Trackingnumber

2. Category type (as per Schedules I and II)
3. Nameof proponent

4, Name and designation of contact person

5. Nameof consultant

6. Descriptiorof project

7. Locationof project

8. Projectcapitalcost

9. Date of receipt of IEE/EIA

10. Date of confirmation of completeness

11.  Approvagranted’Yes/No)

12. Date of approval granted or refused

13. Conditions of approval/reasons for refusal
14. Dateof Undertaking

15. Date of extension of approval validity

16. Periodbf extension

17. Date of commencement of construction

18. Date of issue of confirmation of compliance
19. Date of commencement of operations

20. Dates of filing of monitoring reports

21. Dateof cancellationif applicable

18
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Annexure —
VI

National Environmental Quality
Standards

(NEQs)

DocumentTitle: ConsultaniName: DocumentNo Dateof Approval
Renewable RE2131439001 April, 2014

Initial EnvironmentaExamination(IEE) Resource$Pvt) Ltd

Reportof 50 MW Wind Powerin Prgect Sponsor: Documentissue PageNo

JhimpirSindhPakistar(TriconBostonr TriconBostonConsulting 0 123
Comoration 1

2,
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Statutory Notification (S. R. O.)
THE NATIONAL ENVIRONMENTAL QUALITY  STANDARDS

S. R. O. 742 (1)/93-In pursuance of the powers conferred by clause (d) of section 6 of the
Pakistan Environmental Protection Agencydi@ance. 1983 (XXXVII of 1983), the Pakistan
Environmental Protection Agency. With the prior approval of the Pakistan Environmental
Protection Council, hereby establishes the National Environmental Quality Starslaaigaaned

in the Annexes to this notification.

2. These National Environmental Quality Standards relating to municipal and liquidriaddus
effluents( Annex I), industrial gaseous emissions (Annex II) and motor vehicle exhaust and noise
(Annex IlI), shall come into force with immediate effect, except in the case of industrial units to
which the following schedule shall apply:

Existing industrial units i.e. those units already in
production 01 July, 1996

New industrial units i.e. those units that witime into production on or after 30th June,
1994 01 July, 1994
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Annex |

National Environmental Quality Standards for Municipal and Liquid
Industrial Effluents (mg/L, Unless Otherwise Defined)

S.No Parameter Standards
1. | Tenperature 40°C
2. pH value (acidity/ basicity) 6-10 pH
3. | 5-days Biochemical Oxygen Demand (BOD) &0 80 mgl/l.
4. Chemical Oxygen Demand (COD) 150 mgl/l.
5. | Total suspended solids 150 mgl/l.
6. | Total dissolved solids 3500 mgl/l.
7. | Grease and oll 10 mg/l.
8. Phenolic compounds (as phenol) 0.1 mgl/l.
9. Chloride (as ClI) 1000 mg/l.
10. | Fluoride (as F) 20 mgl/l.
11. | Cyanide (as CN) 2 mg/l.
12. | An-ionic detergent§as MBASY 20 mg/.
13. | Sulphate (SQ 600 mg/l.

14. | Sulphide (S) 1.0 mgl/l.
15. | Ammonia (NH) 40 mgl/l.
16. | Pesticides, herbicides, fungicides and insecticides 0.15 mg/l.
17. | Cadmiunt 0.1 mg/l.
18. | Chromiunt (trivalent and hexavalent). 1.0 mgl/l.
19. | Coppef 1.0 mg/l.
20. | Lead 0.5 mgl/l.
21. | Mercury’ 0.01 mg/l.
22. | Seleniun 0.5 mg/l.
23. | Nickel® 1.0 mg/l.
24. | Silve” 1.0 mg/l.
25. | Total toxic metals 2.0 mg/l.
26. | Zinc 5.0 mgl/l.
27. | Arsenic 1.0 mgl/l.
28. | Barium 1.5 mgl/l.
29. | Iron 2.0 mgl/l.
30. | Manganese 1.5 mgl/l.
31. | Boron 6.0 mg/l.
32. | Chlorine 1.0 mgl/l.

Explanations
1 Assuming minimum dilution 1 : 10 on disebe. Lower ratios would attract progressively
stringent standards to be determined by the Federal Environmental Protection Agency.
2 Assuming surfactant as bio-degradable.
3 MBAS means Modified Benzene Alkyl Sulphates.
4 Subject to total toxic metals discharge as at S . No. 25.

393



National Environmental Qualit y Standards for Industrial
Emissions (mg/Nm 2, Unless Otherwise Defined)

Annex Il

Gaseous

S.No. Parameter Source of emission Standards
1. Smoke Smoke opacity not to exceed:- 40% or 3
(Ringlemann
Scale).
2. Particulate matte. Boilers and furnaces:
() Using QOil. 300
(i) Using Coal. 500
(iii) Cement Kilns. 200
Grinding, crushing, clinker coolers and
related processes, metallurgical 500
processes, convertors, blast furnaces and
cupolas.
3. HydrogerChloride Any. 400
4, Chlorine Any. 150
5. HydrogerFluoride Any. 150
6. HydrogerSulphide Any. 10
7. Sulphur Oxides Sulfuric Acid Plants. 400
Others. 400
8. CarboriMonoxide Any. 800
9. Lead Any. 50
10. Mercury Any. 10
11. Cadmium Any. 20
12. Arsenic Any. 20
13. Copper Any. 50
14. Antimony Any. 20
15. Zinc Any. 200
16. Oxides of Nitrogen (i) Any Nitric Acid manufacturing 400
(NOx) unit. (li) othe sources 400

Explanations

Based on the assumption that the size of the particles is 10 microns or more.
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Annex - Il

National Environmental Quality  Standards
for Motor Vehicl e Exhaust and Noise

S.No Parameter Standards (maximum Measuring method
permissible limit)
1. Smoke 40% or 2 on the Ringlemann | To be compared with
Scale during engine acceleration Ringlemann Chart at a distancé¢
mode. of 6 met&s a more.
2. Carbon Emission Standards :
Monoxide. New Used
Vehicles. Vehicles. Under idling conditions: Non
4.5 % 6 % dispersive infrared detection
through gas analyzer.
3. Noise. 85 db (A). Sound-meter at 7.5 meters frpm
the source.
Source:

The content of this document has been taken from:

The Gazette of Pakistan, Extraordinary, Published By Authority, Islamabad, Sunday,
August 29, 1993, Part Il, Statutory Notification (S. R. O.), Government Of Pakistan;
Environmental and Urban Affairs Division (Pakistan Environmental Protection Agency);
Notifications; Islamabad, The 24th August, 1993
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Annexure —VII

Social Survey

Report

DocumentTitle:

Initial EnvironmentaExamination(IEE)
Reportof 50 MW Wind Powerin
JhimpirSindhPakistar(TriconBostonr

ConsultanName:
Renewable

Resource¢Pvt) Ltd

DocumentNo

RE2131439001

Dateof Approval
April,2014

Prgect Sponsor:
TriconBostonConsulting
Comoration

Documentissue

01

PageNo
124
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Report

First Wind Pvt.

Ltd

04.04.2014

Project Name 3 x 50 MW Wind Power Projects of Tricon Boston
Project No. 1404-32
Author Zafar ullah Khan, Beena Shoaib, Sohail Ahmed & Kashif Khoso
Location Jhimpeer, Sindh - Pakistan
Date 04.04.2014
Weather Sunny
Wind Windy

Pos Comments Pictures

01 | General view of designated

area for Wind Farm.

The area is open and flat
and mixture of hard and

rocky ground with small
bushes.
Distance of sites from

Karachi Toll Plaza is + 80
kilometers.

Designated sites for wind
farms have two accesses
one from main

superhighway and one from
national highway.

m

]

02

The northern area of wind
farm is adjacent with main
superhighway M9.
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Report

First Wind Pvt.

Ltd

04.04.2014

Kallo Goth adjacent with
designated wind farm sites.

Distance of Goth from
designated wind farm sites
is + 3 kilometers.

Goth is based on around 50
houses with population of +
400 personals.

Digital coordinates of Goth.

25°07'37.36"N
67° 46'39.97"E

04

Ali Khan Jakhro Goth
adjacent with designated
wind farm sites.

Distance of Goth from
designated wind farm sites
is + 02 kilometers.

Goth is based on around 20
houses with population of +
100 personals.

Digital coordinates of Goth.

25°05'48.96"N
67° 50'04.19"E

05

Nazeer Plari Goth adjacent
with designated wind farm
sites.

Distance of Goth from
designated wind farm sites
is + 1.8 kilometers.

Goth is based on 04 houses
with population of + 30
personals.

Digital coordinates of Goth.

5°06'54.31"N
7°47'17.41"E
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Report

First Wind Pvt.

Ltd

04.04.2014

06 | General view of Columbia
Agriculture farm.
Distance of Columbia
agriculture farm from
designated wind farm sites
is+ 1.2 kilometers.
Digital coordinates of farm.
25°01'30.46"N
67°56'07.86"E

07 | Hyderabad Electrical Supply
Company 132/11 kV grid
station in Jhimpeer.
Distance of grid station from
designated wind farm sites
is + 20 kilometers.
Digital coordinates of Grid
Station.
25°01'50.36"N
68°00'22.64"E

08 | Jhimpeer railway station.

Distance of railway station
from designated wind farm
sites is + 25 kilometers.

Digital coordinates of railway
station.

25°01'50.36"N
68°00'22.64"E
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Report

First Wind Pvt.

Ltd

04.04.2014

Government Secondary

school Jhimpeer.

Distance of the school from
designated site for wind
farm is + 23 kilometers.

7

10

Basic Health Unit Jhimpeer.

Distance of the health unit
from designated site for
wind farm is + 22
kilometers.

11

General view of Jhimpeer
City.

Distance of the city from
designated site for wind
farm is + 24 kilometers.
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Report

First Wind Pvt.

Ltd

04.04.2014

General view of keenjhar
lake.

Distance of the lake from
designated site for wind
farm is + 25 kilometers.

13

The Tomb of Syed Hussain
Shah situated near Keenjhar
Lake.

Local villagers and people
from other villages visit The
Tomb to pay homage to
Syed Hussain Shah and
Ameer Peer.

Distance of the Tomb from
designated site for wind
farm is + 25 kilometers.

14

Shivmaha Dev Temple near
Keenjhar lake.

Distance of temple from
designated site for wind
farm is + 25 kilometers.
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Report

First Wind Pvt.

Ltd

04.04.2014

Graveyard near Keenjhar
Lake.

Distance of graveyard from
designated site for wind
farm is + 25 kilometers.

16

Consultation with the locals.

17

Consultation with the locals.
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Report

First Wind Pvt.

Ltd

04.04.2014

18 | Consultation with the locals.
19 | Consultation with the locals.
20 | Consultation with the locals.
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Report

First Wind Pvt.

Ltd

04.04.2014

21 | Consultation with the locals.

- -I.
22 | Consultation with the locals.
23 | Consultation with the locals.
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Report

First Wind Pvt. Ltd 04.04.2014
24 | Consultation with the locals.
5
25 | Consultation with the locals.
26 | Consultation with the locals.
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Report

First Wind Pvt.

Ltd

04.04.2014

27 Consultation with the locals.
28 Consultation with the locals.
29 Consultation with the locals.
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Report

First Wind Pvt. Ltd

04.04.2014

30 Consultation with the locals.

i_
31 Consultation with the locals.
32 Consultation with the locals.
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Report

First Wind Pvt.

Ltd

04.04.2014

33 | Consultation with locals of
Jhimpeer city near keenjhar
lake.

34 Consultation with locals of
Jhimpeer city at railway
station.
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& Report -

| First Wind Pvt. Ltd 04.04.2014

General Inform ation

Local I nformation: Kallo Goth, Nazeer Plari Goth and Ali Khan jakhro Goth are the villages
observed while survey. Villages are based on around 100 + houses with the population of
around + 500 people.

Trees: Trees found in the designated area includes Acacia nilotica (babul), Salvadora
oleoides (khabar) and Prosopsis senegal (kandi),Acacia arabica (kikar), Tamarix gallica (lai),
tamarix aphylla, willo or bahanand siris (acacia lebbek).

Bush: Major Bush species found in the area include Devi, Chali, Damral and Darathi (local
names). No special medicinal value is associated with these bush species by the locals.

Grass: Wild grass and kallar grass are the major grass species in the designated area.

Birds: The most common birds found in the environment are sparrows, crows, robins and
doves. Migratory birds such as ducks, geese, and waterfowl occasionally visit this area.
Cranes are observed during spring and autumn migration, however they over fly the project
area and do not land here. The residents of Goth reported that the koonj over flying but
not landing in the area.

Flora & Fauna : The designated sites for Wind Farm is a barren land with only a few self
growing stunted bushes covering small portions of the land. The land is rocky and has a
very deep water table of around 100m, so possibility of vegetation in that area is unlikely
currently the vegetation cover is very sparse, providing limited habitat for fauna. It is due to
very scarce rains in the area. A very few numbers of common reptiles are found in the area,
which can share their abode with the wind farm as the actual land use is very low. The rest
of the area is available for their fun & frolic. There seems no threatened or endangered flora
& fauna species present at the site. And development of wind farms in that area will not
have any impact on the existing flora & fauna situation. In near past deer, wolf, jackals and
fox were found in great quantity. None of these animals, except the jackal, are to be found
here in the environment The mongoose and snakes are both present in the environment.
Major species include Black Cobra and Lundi (local name)

Water: The land is rocky and has a very deep water table of around 100m. Local are using
hand pumps to utilize the water or taking water from Jhimpeer or Nooriabad.
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& Report -14-

| First Wind Pvt. Ltd 04.04.2014

Health: Health facilities are not available in the area. Serious ailments have to be treated at
Jhimpeer, Kotri, Hyderabad or Karachi. Many of the diseases occurring in the area are water
borne, and the lack of sanitation facilities

Occupation: The area does not offer opportunities for employment and the population is
primarily engaged as cheap unskilled labor force either in Wind Projects, Nooriabad, Thatta,
or Hyderabad and Karachi. Skilled labors are mostly drivers, welders, plumbers and
electricians. Government service is relatively rare. Very less numbers of locals are working
in Pakistan Steel Mill Dolomite Project and Pakistan Railway station in Jhimpeer.

Electricity: Only Kallo Goth is facilitated with electricity.

Education System: No education facilities are available in the area. Primary, Secondary
and Higher Secondary schools for boys & girls are available in Jhimpeer and surrounding
area’s for further studies locals need to study in Thatta, Makli, Hyderabad or Karachi.

Archaeological site: There are no formally registered sites of historic or historic
archaeological significance at designated Site. During survey no archaeological findings were
observed. The nearest ones, which are far away from project site, are Bhambhore, Amri,
Harappa & Mohenjo-daro.

NOTICE:
This Report is send today to all participants. If no comments/changes will be made within
05 days, it means this report is accepted by all participants.

Distributi .
Name Company Distributed via: (e-mail)

Dr. Irfan Afzal Mirza Renewable Resources Pvt Ltd. irfanmirza@renewableresources.com.pk
Ms. Sana Ahmed Renewable Resources Pvt Ltd. sana@renewableresources.com.pk

Karachi, 07" of April, 2014

Reported by: Sohail Ahmed, Beena Shoaib, Zafar Ullah Khan & Kashif Khoso
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Annexure —VIII

Social Survey

Forms
Document(Title: ConsultanName: DocumentNo Dateof Approval
Renewable RE231439001 April, 2014
Initial EnvironmentaExamination(IEE) Resource¢Pvt) Ltd
Reportof 50 MW Wind Powerin Prgect Sponsor: Documentissue PageNo
Jh indhPakistar(TriconBostonr TriconBostonConsulting 01 125
D. Cormoration
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04| 04 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName:Rasoollakhro NICNo: 4140974954174
Location/Address Goth Ali khan Jakhro
EducationLevel PostGraduate [ ]
Graduate |
Metric ]
Primary ]
Others ]
llliterate ]
Marital Status Married Unmarried No of FamilyMembers 13
Employment Teachein GovtSchool Monthly Income
12000

Whatisthe statusof educationfacilitiesin the area?

GovtSchoolsare availablein the surroundingarea.

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

Onlyone health unit centrein Jhimpeer.

Iselectricity and suigasavailablein your area?If No, What is the sourceof fuel usedat your homes?

No gasand electricity, wood usedfor the cooking

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

Yesfew family personalsare workingin FFCproject. Opportunity for jobsand developmentof area.

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects
Most of the peopleare doingdriving, helpersor labor works.

Whatwould be the likely socialeconomicand environmental impactof a Wind power plant (e.g.on land, water,
faunaandflora)

Localsarefacingissueswith their landsdueto theseprojectin jhimpeer.

Overallresponseg(from the surveyorpoint of view)

Positive [l Negative ] NoResponse []
Nameé& Signaturef Surveyor

SohailAhmed

i
foro ="
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
0404 | 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName:FidaHussairnShoro NICNo: 4140968439027
Location/Address Jhimpeer
EducationLevel PostGraduate [ ]
Graduate ]
Metric ]
Primary |
Others ]
llliterate [ |
Marital Status Married Unmarried No of FamilyMembers 3
0
Employment Labor Monthly Income
5000

Whatisthe statusof educationfacilitiesin the area?

Privateschoolwith lessfacilitiesis availablein the area.

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

In Jhimpeeronly in caseof any major casewe goto THATTAHYDERABAG KARACHI

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?

NORESPONSE

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the need of a power projectin
your area?

NOIDEA

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural

Aspects
NOIDEA

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA

Overallresponse(from the surveyorpoint of view)

Positive ] Negative ] NoResponse [l
Nameé& Signaturesof Surveyor

SohailAhmed

.
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04| 04 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName:M. NabiPlari NICNo: N/a
Location/Address Nooriabad
EducationLevel PostGraduate [ ]
Graduate ]
Metric ]
Primary [ |
Others ]
llliterate ]
Marital Status Married Unmarried No of FamilyMembers 07
Employment Labor Monthly Income
8000

Whatisthe statusof educationfacilitiesin the area?

PrimarySchoolis availablein the areaand GovtHigherSecondarySchoolin Jhimpeer.

Howfar isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

No Healthfacility availablein area.

Iselectricity and suigasavailablein your area?If No, What is the sourceof fuel usedat your homes?

No gasand electricity in the area,wood and gascylinderusedfor homes

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NOIDEA

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural

Aspects
Localsareliving very poor life

Whatwould be the likely socialeconomicand environmental impactof a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA

Overallresponseg(from the surveyorpoint of view)

Positive [l Negative ] NoResponse []
Nameé& Signaturesf Surveyor

SohailAhmed

i
foro ="
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04|04 | 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName:M. RafiqueeBrohi NICNo: 4140965387856
Location/Address Jhimpeer
EducationLevel PostGraduate [ ]
Graduate ]
Metric |
Primary |
Others ]
llliterate ]
Marital Status Married Unmarried No of FamilyMembers 07
Employment ShopKeeper Monthly Income
7000

Whatisthe statusof educationfacilitiesin the area?

Primary,Secondaryand HigherSecondaryschoolsare availablein Jhimpeer

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

THATTAHYDERABAGr KARACHRQNne Govt basichealth unit availablein the areabut in very bad condition

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?

NO

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NOIDEA

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects
Economicgonditionsare very critical, peopleare doingunskilledjobs.

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA

Overallresponse(from the surveyorpoint of view)

Positive ] Negative [ | NoResponse [7]
Nameé& Signaturesof Surveyor

SohailAhmed

i
foro ="
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04 {04 | 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName:GulHasanJakhro NICNo: 4140949285057
Location/Address
EducationLevel PostGraduate [ ]
Graduate ]
Metric |
Primary |
Others ]
llliterate ]
Marital Status Married Unmarried No of FamilyMembers 5
Employment CyclerepairingShop Monthly Income

Whatisthe statusof educationfacilitiesin the area?

Schoolsare available

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

Onlyone GovtbasicHealthUnit availablein Jhimpeerother than few Privateclinicsare operationalin Jhimpeer

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?

NOGAS& ELECTRICIWoodsusedin kitchenfor cooking

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

Yes AsFFCZORLlANnd other companiesare workingin Jhimpeersothe jobs opportunities canbe supportable

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects
Economicatonditionsare very bad, peopleare doingunskilledjobs, living very poor life.

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

No IDEA

Overallresponseg(from the surveyorpoint of view)

Positive [l Negative ] NoResponse [7]
Nameé& Signaturesof Surveyor

SohailAhmed

i
foro ="
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04 04 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName: WaqarAhmedJakhro NICNo: 4140928269830
Location/Address
EducationLevel PostGraduate [ ]
Graduate ]
Metric ]
Primary |
Others ]
llliterate [ |
Marital Status Married Unmarried No of FamilyMembers 5
Employment Farmer Monthly Income
4000

Whatisthe statusof educationfacilitiesin the area?

Schoolis available

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

OneGovtHospitalin Jhimpeer

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?

NOGAS& ELECTRICITY

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NOIDEA

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural

Aspects
NOIDEA

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA

Overallresponse(from the surveyorpoint of view)

Positive ] Negative ] NoResponse i
Nameé& Signaturesof Surveyor

SohailAhmed

i
foro ="
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04| 04 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName:NazeerPlari NICNo: 4140943817957
Location/Address Nooriabad
EducationLevel PostGraduate [ ]
Graduate ]
Metric ]
Primary [ |
Others ]
llliterate ]
Marital Status Married Unmarried No of FamilyMembers y
Employment Milk Supplier Monthly Income
6000

Whatisthe statusof educationfacilitiesin the area?

Schoolsare available

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

In Jhimpeer

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?

NO

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NOIDEA

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural

Aspects
NOIDEA

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

WFprojectsownersaretakingtheir land whichis very bad

Overallresponse(from the surveyorpoint of view)

Positive ] Negative [ | NoResponse [7]
Nameé& Signaturesof Surveyor

SohailAhmed

i
foro ="
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04| 04 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName:JameelPalari NICNo: 4140968818814
Location/Address
EducationLevel PostGraduate
Graduate ]
Metric ]
Primary |
Others ]
llliterate [ |
Marital Status Married Unmarried No of FamilyMembers 11
Employment Milk Supplier Monthly Income 6000

Whatisthe statusof educationfacilitiesin the area?

Schoolsare available

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

Basichealth unit and private clinicsin Jhimpeer

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?
NOGASANDELECTRICITY

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NOIDEA

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects

NOIDEA

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesof Surveyor

SohailAhmed

?E‘T‘Fﬁ'ﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04 04 15
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName:GhulamAli Jakhro NICNo: 4140967748348
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 10
Employment Govt SchoolTeacher Monthly Income 9000

Whatisthe statusof educationfacilitiesin the area?

Schoolsare availablebut systemis verybad

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

BasicHealthUnit and few PrivateClinicsare availablein Jhimpeer

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?
NOGAS& ELECTRICIiRthe area,wood and gascylinderusedin the kitchen

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

YESdevelopmentwill bring JOB%nd BUSINES&ptions

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural

Aspects
Verypoor, localsareilliterate and sardarsare usingthem for unskilledworks.

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

Asfar there wasno effect from ZORLWANnd FFMut few daysbackfew issueswasraisedwith FFC
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesof Surveyor

. SohailAhmed

?E‘T‘Fﬁ'ﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04 04 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName:HashimPalari NICNo: 4140979309008
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 6
Employment Police Monthly Income 8000

Whatisthe statusof educationfacilitiesin the area?

GovtSchoolare availablein the area

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

Governmentand Privateclinicsare availablein Jhimpeer

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?
Wood and Gascylinderusedin kitchen,asGASand ELECTRICImat availablein the areaonly in Jhimpeer

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

YESjobsopportunity for the locals

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects

Most of the peopleare involvedin unskilledworks

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesof Surveyor

. SohailAhmed

?E‘T‘Fﬁ'ﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName:Meero Plari NICNo0: 4140987149234
Location/Address Nooriabad
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 7
Employment Self Monthly Income 27000

Whatisthe statusof educationfacilitiesin the area?

Governmentschoolsare availablein the area

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

In JhimpeerBasicHealth Centreis availableno HOSPITAIn surroundings

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?
NOGASandELECTIRICITY

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NOIDEA

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects

NOIDEA

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signatureof Surveyor

. SohailAhmed

?E‘T‘Fﬁ'ﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName: GhulamhussainJakhro NICNo: 4140964940107
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 3
Employment Non Monthly Income

Whatisthe statusof educationfacilitiesin the area?

Schoolsare available

Howfar isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

In Jhimpeer

Iselectricity and suigasavailablein your area?If No, What is the sourceof fuel usedat your homes?
NOGASANDELECTRICITY

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

YES

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects

NOIDEA

Whatwould be the likely socialeconomicand environmental impactof a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA
Overallresponseg(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesf Surveyor

. SohailAhmed

?E‘Tﬁﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
04 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName:ArbabBurfat NICNo: 4140966432917
Location/Address JhimpeerCity
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 6
Employment Self Monthly Income 6000

Whatisthe statusof educationfacilitiesin the area?

GovtPrimary,Secondaryand HigherSecondanSchoolsare availablefor Boysand Girls

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

GovtBasicHealthUnit and Private Clinicsare availablein the area.No GovernmentHospitalin the area.
Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?
Yesin Jhimpeerelectricity and gasis available

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

Yes, Developmentin the areawill bring jobsopportunities

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects

Localsare doingunskilledjobs and living standardsare very poor

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

Noldea
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesof Surveyor

. SohailAhmed

?E‘T‘Fﬁ'ﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
05 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName:G.N.Palari NICNo0: 4140919041934
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 9
Employment Non Monthly Income

Whatisthe statusof educationfacilitiesin the area?

Schoolsareavailablein the area

Howfar isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

In Jhimpeer

Iselectricity and suigasavailablein your area?If No, What is the sourceof fuel usedat your homes?
No GAX: Electricity

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NO

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects

NOidea

Whatwould be the likely socialeconomicand environmental impactof a Wind power plant (e.g.on land, water,
faunaandflora)

Noldea
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesf Surveyor

. SohailAhmed

?E‘Tﬁﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
05 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName: SiddigManganwaro NICNo: 4140984098767
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 9
Employment Milk Supplier Monthly Income 8000

Whatisthe statusof educationfacilitiesin the area?

Schoolsare availablebut educationsystemis very critical

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

In Jhimpeerno hospitalin the area

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?
NOGAS& ELECTRICITY

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the need of a power projectin
your area?

Yes, lots of localsare workingin WF Projectswhichis goodfor locals

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects
Verypoor

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

NoIDEA
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesof Surveyor

. SohailAhmed

?E‘Tﬁﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
05 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName:SonahKhanPlari NICNo: 4140960999250
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 6
Employment Non Monthly Income

Whatisthe statusof educationfacilitiesin the area?

Schoolsare available

Howfar isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

Govtclinicis availablein Jhimpeer

Iselectricity and suigasavailablein your area?If No, What is the sourceof fuel usedat your homes?
NOGAS& ELECTRICITY

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NONEEDDFPROJECTIS our area

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural

Aspects
Verybadandno oneis doinganything for locals

Whatwould be the likely socialeconomicand environmental impactof a Wind power plant (e.g.on land, water,
faunaandflora)

Landsare grabbingby companies
Overallresponseg(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesf Surveyor

. SohailAhmed

?E‘T‘Fﬁ'ﬂ
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SOCIASBURVEFORM

ProjectTitle: Date of Survey( DD/MM/YYYY) 05 04 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName:BasheerShoro NICNo: 4140988737597
Location/Address
EducationLevel PostGraduate
Graduate
Metric Primary
Others
llliterate
Marital Status Married Unmarried NoO or Family Members -
Employment Police Monthly Income 12000

What isthe statusof educationfacilitiesin the area?

Schoolsare availablebut the systemis very bad

Howfar is the nearbyHealthfacility (Hospital/HealthCentre)availableto you?

Basichealth clinicis availablein Jhimpeemo governmenthospital in the area

Iselectricity and suigasavailablein your area?lf No, What is the sourceof fuel usedat your homes?

NOGAS& ELECTRICITY

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

Opportunity for jobsandbusiness

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural

Apects
NOIDEA

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA

Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signatureof Surveyor

SohailAhmed

2.
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
05 04 14
M/s TriconBoston3 x 50MWWind PowerProjects
PersonName:Rabnawa®alari NICNo: 414096879181«
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 7
Employment Driver Monthly Income 6000

Whatisthe statusof educationfacilitiesin the area?

Govtschoolsfor boysand girlsare availablein the area

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

In Jhimpeeronly

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?
NOgasand ELECTRUCIWQODand GAylinderusedhouses

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

Yes,Projectswill bring better optionsfor the locals

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects
Verypoor localsareinvolvedin unskilledworks and living standardis very poor

What would be the likely socialeconomicand environmental impactof a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesof Surveyor

. SohailAhmed

?E‘T‘Fﬁ'ﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
05 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName:Ali KhanJakhro NICNo: 414094.35786904
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 5
Employment Non Monthly Income

Whatisthe statusof educationfacilitiesin the area?

Schoolsareavailablein the area

Howfar isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

Only GovtBasicHealthUnit in Jhimpeer

Iselectricity and suigasavailablein your area?If No, What is the sourceof fuel usedat your homes?
NO,woodsandgascylinder

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NOIDEA

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects

NOIDEA

Whatwould be the likely socialeconomicand environmental impactof a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA
Overallresponseg(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesf Surveyor

. SohailAhmed

?E‘T‘Fﬁ'ﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
05 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName:MuhammadPalari NICNo: 4140974478391
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 9
Employment Non Monthly Income

Whatisthe statusof educationfacilitiesin the area?

GovtSchoolsn Jhimpeerand surroundingarea

Howfar isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

In Jhimpeer

Iselectricity and suigasavailablein your area?If No, What is the sourceof fuel usedat your homes?
NOGASandELECTRICITY

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NO

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects

NOIDEA

Whatwould be the likely socialeconomicand environmental impactof a Wind power plant (e.g.on land, water,
faunaandflora)

NOIDEA
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturef Surveyor

. SohailAhmed

?E‘Tﬁﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
05 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName:ShokatJakhro NICNo: 4140945956130
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 6
Employment Laborin FF(roject Monthly Income 8000

Whatisthe statusof educationfacilitiesin the area?

GovtSchoolsre availablein the area

How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

Basichealth unit in JhimpeeNOHOSPITAL)

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?
NOGASand ELECTRICITWOODand GASCalendars

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

Yestheseprojectscanremovethe economicalissuesof Jhimpeer

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural

Aspects
VeryCiritical,localsare only involvedin unskilledworks, living standardsand poor.

What would be the likely socialeconomicand environmental impact of a Wind power plant (e.g.on land, water,
faunaandflora)

Till now no effect were observedfrom these projects.
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesof Surveyor

. SohailAhmed

?E‘T‘Fﬁ'ﬂ
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
05 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName: Reeshmalakhro NICNo: N/a
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 3
Employment HouseWife Monthly Income

Whatis the statusof educationfacilitiesin the area?

GovtSchoolsare availablein the areabut dueto culture issuesfemalesare only allowedto studytill primary
Howfar is the nearbyHealthfacility (Hospital/HealthCentre)availableto you?

Basichealth unit only in Jhimpeer,Thatta,Hyderabador Karachi.

Iselectricity and suigasavailablein your area?If No, Whatis the sourceof fuel usedat your homes?
NOGASand ELECTRICIWOODand GASCalendargrom Nooriabad

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NOIDEA

What are the current socioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural
Aspects

VeryCritical

Whatwould be the likely socialeconomicand environmental impactof a Wind power plant (e.gon land, water,
faunaandflora)

NOIDEA
Overallresponseg(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesf Surveyor

BeenaShoaib

.
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SOCIASBURVEFORM

ProjectTitle: Dateof Survey( DD/MM/YYYY)
05 04 14
M/s TriconBoston3 x 50MW Wind PowerProjects
PersonName: Saswaeeshoro NICNo0:4140945211197
Location/Address
EducationLevel PostGraduate
Graduate
Metric
Primary
Others
llliterate
Marital Status Married Unmarried No of FamilyMembers 8
Employment Farmer/ HouseWife Monthly Income 3,000

Whatisthe statusof educationfacilitiesin the area?

GovtSchoolsare availablein the areabut femalesare not allowedto study after the ageof 9to 12
How far isthe nearbyHealthfacility (Hospital/HealthCentre)availableto you?

Basichealth unit only in Jhimpeerandtwo private clinicin Jhimpeer

Iselectricity and suigasavailablein your area?lf No, Whatis the sourceof fuel usedat your homes?
NOGASand ELECTRICIWOODand GASCalendardgrom Nooriabad

Doyou haveanyideaabouta Wind power project?If yeswhat are your view about the needof a power projectin
your area?

NOIDEA

What are the currentsocioeconomicconditionsin the area?OccupationalModes/LivingStandards/Cultural

Aspects
VeryCiritical femalesare alsoworkingin farmsalongwith their husband living standardare very backwards

What would be the likely socialeconomicand environmental impactof a Wind power plant (e.gon land, water,
faunaandflora)

NOIDEA
Overallresponse(from the surveyorpoint of view)

Positive Negative NoResponse
Nameé& Signaturesof Surveyor

BeenaShoaib

i
foro ="
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Survey

Annexure —IX

Snapshots during Social

DocumentTitle:

Initial EnvironmentaExamination(IEE)
50 MW Wind Powerin
indhPakistarn(TriconBostonr

ConsultanName: DocumentNo Dateof Approval
Renewable RE2131439001 April, 2014
ResourcegPvt) Ltd

Prq’ectSponsor; Documentissue PageNo
TriconBostonConsulting 01 126
Comporation
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Snapshots of the area

DocumentTitle:

Initial EnvironmentaExamination(IEE)
50 MW Wind Powerin
indhPakistan(TriconBostonr

Corporation

ConsultanName: DocumentNo Dateof Approval
Renewable RE2131439001 April, 2014
Resource$Pvt) Ltd

Prgect Sponsor: Documentissue PageNo
TriconBostonConsulting 01 127

437



DocumentTitle:

Initial EnvironmentaExamination(IEE)
50 MW Wind Powerin
indhPakistar(TriconBostonr

ConsultaniName: DocumentNo Dateof Approval
Renewable RE21314396001 April, 2014
Resource$Pvt) Ltd

Prgect Sponsor: Documentissue PageNo
TriconBostonConsulting 01 128

Corporation
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DocumentTitle:

Initial EnvironmentaExamination(IEE)
Reportof 50 MW Wind Powerin Jhimpir

SindhPakistarn(Tricon
lll‘

BostonProjectA)

LT IL

ConsultanName:
Renewabldresources
(Pvt.)Ltd
ProjectSponsor:
TriconBostonConsulting
Corporation

DocumentNo Dateof Approval
RE2131439001 April,2014
Documentissue PageNo
01 129
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Villages around theproject

Document Title:

Initial Environmental Examination(IEE)
Report of 50 MW Wind Power in
Jhimpir Sindh Pakistan (Tricon Boston-

Dy

Consultant Name:

Document No

Date of Approval

Renewable RE2-131-139-001 April, 2014
Resources

Project Sponsor: Document Issue Page No

Tricon Boston Consulting 01 130

Corporation
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Document Title:

Initial Environmental Examination(IEE)
Report of 50 MW Wind Power in
Jhimpir Sindh Pakistan (Tricon Boston-

Drni + A\

Consultant Name:

Document No

Date of Approval

Renewable RE2-131-139-001 April, 2014
Resources
Project Sponsor: Document Issue Page No

01 131

Tricon Boston Consulting
Corporation
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Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment
150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

21E

SocialDueDiligenceReport

History of Jhimpir

Peopleof Jhimpir defined it as an old town of historical significance rich in

minerals and natural resourcesand a population of about 35000 — 40000
scatteredin severalgoths/paras.Amongits resourcespeople counted Keenjhar
Lake the nearbyhillsthat producelimestone,gypsum,dolomite stone,coal,etc.

(of significancefor industrial use includingthe steel mill). Jhimpirhas variable
topographye.g.EssaMlanchhariis mountainouswith more stonesthan treesand
Palari is surrounded by devi forest. Dependenceon natural resourcesis
determined,asmuchby availablenatural resourcesasby the occupationsof the

tribes/castedivingin eachof the paras,for instancethe residentsof Palarigraze
animals,get their firewood from the bushesand work aswagelabourersin the

nearbycoal mines.In Haji JummanDarsand Haji QasimJakhro,people depend
on livestockand grazethem near the Lake,do agriculturallabour and rely on

commercialactivities. Thosein Solangiand AbbasMir Beherand Manchhariare
engagedn fishing,etc.

Occupation
Sourcesof Livelihood are Livestock,agriculture, teaching, business,fishing,
laborerin coalmines,stonecrushing cattle farminganddairy etc.

Union Council(UC)Jhimpir
Area=2013SquareKilometer
Population=40,000

Education

PrimarySchool{Male)=80

PrimarySchool§Female) 6

HighSchoolMale)=1

HighSchoolFemale)} 1

HigherSecondanichoolupto Intermediatelevel=1 (ForBoysonly)r science
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Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment

150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

Health Facilitiesin UCJhimpir
BasidHealthUnit =2
FamilyWelfareCentre=1
LadyHealthWorker=43
DispenselClinic'=4
Doctor(MBBSXlinic=7

Villages

Thevillagesin the form of hamletsnearthe projectareaandneighboringwind
farm locationsare Dil Murad PalariVillage, KaramPalariVillage, PeeruPalari
Village.lbrahimPalariVillage, SiddiqueSarkiVillage Motio PalariVillage Haji
Palarivillage, NawazPalariVillage, SaabdralariVillage

Ethnicity/ Tribesin JhimpirWind Farmarea

Palariand Changare the majortribeslivingin different villagesand hamletsin the area
of Jhimpir.Besidethese,Jakhro,Shoro,KhaskheliSarkiand Brohiarethe tribeslivingin
the samearea.

Languages
Palari,Jakhroand Shoroare Sindhispeakingvhile Changribe speaksBalochiand Brohi
tribe speaksBaravi

Religion
Majority populationis Muslim howeverHindupopulationlivesmainlyin Jhimpircity.

Gender

Householdsn the vicinity of the projectareaare headedby menandno womenare
gainfullyemployedasskilledor unskilledworkers.Familiedive jointly and shareall
productiveresourcessuchasland,and productiveassets.Womenare in chargeof
domesticmanagementandall externalmattersare handledby malehouseholdheads.
Sincet isnot commonin Pakistarfor womento work in constructionfield, TBCQill
haveno gendertargetin terms of employmentopportunities. TBC@sa policywill
adheresto the principleof non discriminationduringrecruitmentof projectworkers
andensureghe sameat the EPQontractorandsubrontractorlevel.

IndigenousPeople

Thereare no indigenouspeoplelivingin the Jhimpirareaandtherefore no impacton
Indigenougpopulationis expected.Most of the tribesin Jhimpirareahashistory of
migrationfrom othersareasdue to multiple reasonsmainlyrelatedto floodingof their
originalland,food securityetc

Impactof TriconBostonConsultingProjectA, B & Con local population and
settlement.
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Integrated Environmental Examination and
Cumulative Environmental & Social Impact Assessment
150 MW Wind Power Plant, Jhimpir, Sindh
Tricon Boston Consulting Corp Pvt Ltd

Theclosesthouseholdis around100 metersfrom the site boundary.Afew households
occasionallytilize a portion of the projectsite for grazingdependingon the growth of
busheswhichis veryscarce Asidefrom vastgrazinggroundsavailablein other nearby
area,acceswill not be affectedasthe site will not be fenced(only the turbines)andwill
remainaccessibleéo thesehouseholds.

Thehousesconstructedin the villagesand hamletsare a mix of both concreteand
temporarystructures.Evenpermanenthouseholdsare not occupiedroundthe yearand
tribes do migrateto other areastemporarilymainlydueto resourcescarcity

Communityengagemenwill be a permanentfeature of TriconBostonConsultingvind
farm projectandthis engagementvill be continuouslydone especiallyduring
constructionand operationsothat issuesand concernsof the communitycanbe timely
addressed.

Thevillagersare supportiveof the projectand expectsbasicfacilitiesandemployment
to be providedto them by TBCCIn addition,a grievanceredressmechanism(GRM)has
alreadybeen establishedby TBCQGo handlecommunityissuesor grievancesn relation
to the Projectandfirst stakeholder'ssngagemenmeetinghasalreadybeenconducted.

TBCGs committedto adopta goodprocedurein terms of monitoring EPCQontractors
andsubcontractorson their compliancewith the nationallawsandensuringthe EPC
contractorandsubcontractoractivitiesdo not impactnegativelythe neighboring
villages

TBCGs alsocommittedto implementCSRactivitieswhich alsosatisfiesthe requirement
stipulatedin the leaseagreementsj.e., TBCQo supportimprovementin the livelihood
of localpopulationin terms of supportingactivitiesandinputswhichcanenhance
quality of their livelihood. TBC@vill engageCommunityDevelopment/Liaiso®fficerin
the implementationof its CSRactivitiesandwill coordinatewith other wind farm
operatorsto rationalizeimplementationof CSRactivitiesto maximezeavailable
resources.
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