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ES EXECUTIVE SUMMARY

CVERVIEW
Stity Type Enwlranimental aod Sacial Irmpaet Aogessiaent (E3lA).
t T
Sty Tltie k514 of BOPS-IIF X pW FLWG Based Combined Cycle Poweer Froject
{BCEPE-II RLMG CCPP).
Egcatlon 2! Fort Qasin, Karsch| Fakistan.
Froject Froponent F-Elerimic,
Project Consultank Global Envirgnmental kanagement Sandcas |Pyt] Ltd. (4G EMS]

Thus report distusses the Environmental and Soclal Impadct Assestment [ESIA] nf K Electric, BOPS. 1
S0 pAMY RLMG Based Combined Tycle Power Froject. The report 8150 analyces the impacts associabed
with the constrrcticn and aperatienal phase of the progased project and its surroundings, suggest
mitiZaticn measures, and Ideatify resi dual Irmpacl which needt rnonTering.

PROPONENT'S PROFILE AND INTRODUCTION

K-Electric, caramonly referred ve a5 KE it ventically integrated clectric
company invaheed Ingenerating, transimltting and disu ibuting powes o oier
KE 2.5 millinn cuskormers in Karachn and In the nearby towis of Dhabeji snd
fharg in Sindh, and Hob, Uthal, vinder and Bela In Galochistae. 1t employs
e W, %

over 10,000 people and cowvers 6,500 square kdomieters with ndwsiial,
coamrnereial, Apriculunal And residential areas Falling undler its nebwork.

E-Clechic has its own genevation ca pacioy of 2,167 MW, predomanantly frorm il major Theonal Power
Plares (BOPS |, BOPS I and KPC) and two Gas EnEnes Power Mants (SITE & Kavangi], inclusive of 2 &
A50 MY Lhal haz Been added owing o the inttigtyes of the new ranaganant and the company
insugurated an additional SH0 MW prajectin 2012 K-Electric Being a prestigious and environmentally
ConELinus grganiration warms to oemphy with all applicablk laws and thecelors intends to comy out the
envirgnmental impact assezsment of k5 new Pawer Plarnn Project in Karachi.
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ENVIRONMENTAL CONSULTANT'S PROFILE AND INTRCDUCTION

Gighal Fourgnmental Management Scrvices [et) 1bd, (GEMSE is an Environmental
Consultancy which provdas bread range of Emdronmental Sakutoas which are and noy
Iiretted  ta  Environmental  Awdits, Inital  Ensironmestsl  Csasninatsons  [IEE),
Envgromiental and Social Impact Astesarments (500, Baseting studies and Training &
Capacily building. SC8AS i@ e of Lhe few envirenmental Ffirm baving its own ernowned 150 17025
Certifled Environmental Labvratary Ly the nares of Glabal Cosi omnen Ll Laberatory [Pet) Lid.

BACKGROUMND INFORMATION AND NEED ASSESSMENT OF THE PROPOSED
FROIECT

Fakistanis in the midst of a srwerm cocrgy orisis that fargely stemmed from resmanagement of natural
rescuenes in the countng. Weak mgulatary and pricing mechanisms in the natural ga8s sector have led
Lo huge disparites betwesn demand and suppfy. Pakistan has 3 large demand for natural gas and a
welleilablished gas inarket and distribution systern. At present, demand of patural gas is estimated
an araund B Ellliae Cuble Feel (BECF) againsl a Lokal supply d 4 BCF, treating a shartFall of 8 BEF.

Az per Pakistan Gas Supphy-Demand Study conducked im 2032 by ILF Beratendefngenlaung G mbH, oved
the: newt 17 years gas demand is projected to stand at 11,73 BEFD, while damestlc supplies are
expencted to reach the bewel of $.94 BCAD resulting in 2 buge shartfall of abowrt b7 BCFD by Fy 2030,
The analysis was hane considering the existing and planned capacity. Below given Exhlbit shows the
yoary natural gas supply-demand projert, A base case scenand |5 consldered based on esisting
SCRnAFKE 12, Business a5 usual.
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In order to mleet the fulure enerpy challenges, te sestmin and support coonomig growith, to initigate
the iinpact of widening shortfazl, the Sowverarnent has enceuraged private ineestment LG sector o
establish an LNG dinpontprajects under the LHG Paley 2002, 2006 & 2011
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To meet the shortfalks of efectricity and 10 enhance the eficiency by reducing the derand-supply gap
Tt the pawer Lonsurners, KE has decided to install the ke gasified Liquefied Matural Gas (ANG) based
2% 450 MW Carnblned Cycke Power Saneratien Uats which will replace eagsting 2 2 210 RW umil 3 &
4 within the existing preenlses of BOPS-1 alang with new 132ke Gl5 Sietiong ot Korangi west and
Clayyuinabad gridiand the project will be btled as BOE-I project. The preposed project aims
reduce erwiraamental pollutlan whike &nhancirg the system efficicncy and power gener ation capadily
in wider to meet future energy challerges. :
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PROPOSED PRIDECT LOCATION

The proposed project manly feals witk 02 % $50 BAW RLNG Based Coanbined Syelke Power Geileratlon
Units. it alsa includes mstallanon of mechanical structures For power gener ation units ar Porl Gasim
and at twe Grid Stations and twe Substations. Propnsed installations For BOFS-I powes progect are
presented below:

Prapaced Inste llatlans for @QP5-I Power Project
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PROJECT DESCRIPTION

The proposed projeck includes consteectinn of 02 K 450 8- LNG sert o 14143 eanligaration Gas Turbine
F clss5 rmbined ryrle power generation units narmely unit 7 & 8 inside the bowndary of BOPE abich
will replace ewistng umit 3 and 4 with the installaticns of lour Gid Seations @t four different ocatlans,
| Ihe evisting upit 3 and & are NG and HFO bused pewer gensralion utils of DOPS-1L Initally newly
proposed un -7 will gperate in open eycle then onil-T owill be opealed in csmblned cpcle after
decarmnmlsssaning of unit-q af BOPS-1, Then unit-8 will e installed after decommissioning of unit-3 and
will aperata in combined cycle. The proposed progect needs a number of installations. The Proposed
installation of & X A50 MW A-LHG Based Combined Cycle Powngr Generation WUnms 7 & & is gren helow:
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- A5 Turbime House
- Heat Recoveny Stesm Generators |HRSGE
- Steam Turbine
- Bypass Stacks
- 335 Insulated Swite hgaar (E13]
- Ges Cormpressorn Seation
- Tiansluimers
Cooling Water Syclern
Centralized Contral Raarn [CCR]

Py
g
3 KEY BEMEFITS OF THE PRQPDSED POWER PROJECT
L
E
TE - Enhanced powen cagpacity
s Ebhiient poceses gener atian
- Reduces einissions
- Greater operational lesibilivy
LEGISLATIVE REQLIREMENT
The FiL nf the propnsed Projert sctivity will be solijected bo the peilinenl legislalive and repulatory
: requirements of the Govermment of Sindh including State laws. Legislofien presents a symopsis of
envirormental paleies, fegizlatlon and ather modahnes that have refevance 13 the proposed preject.
c
o
] The propowed project balls oader e project category of Sehedule (L, Categary & Enevgy “Thenmal
5 power gereration awer VDWW a5 per the gurdellnes 1ssued by the SEFA under tha SERA AT, 2014,
E ] Accur ifing Lo Sinedl Envirormental Protection Agency |Restaw of ntlal Environmental Examination
E E. E and Enwiranmenclad linpact Assessrment| Begulalions, 2014, praject under Lhis category reduire an ESWA4
i
T E e | tr b zniucied @1 planning slage.
- & 5
§¢ 3 g
= = The twe primary daliberations of the Act are the corduct of projects only after appeewval of
I I 2 enwronrentak assessments from the SERA ard adherence with Sindh Envirenmentsl Quality Standargds
§ (5B
o — . w
m
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Enuronmersal and Socldl |mpacl Asessment [E5k| ot
BOPS 11300 MW SLNG wl Cormdinad Cpudn Poranr Plaed Karzchl, Paklskan

Ensranmenal and Sudid npul dmemsrard JF8) o
1i2e~1] 34 14 HLMIS Based Combined Dyrke Faweer Flant Vs mctp, Prsinian

Iths stated under sedctlon 17 of SEPA 2014:

“Na prepoment of a prajact sholl COMMEREE CORSERICHER oF DEEration Wikess A hos Flac with Lhe £PA
ar (EE & EM, and fars obfrimed from the EPA aporone! i respect thereaf™.

ENVIRDNMENTAL BASELINE

The proposed grogect area lies in the Kali Distict of Karachi at Fart ©acem. The prapazed 2 % 450 s
RLWG COPSL] project will include modificateans within BOPS-1, KPC, Landhl aed Cayymnabad Srid or
powrr ewacuation af the propased project. However key focus rermained oo the mam Project; site, .o
BERPT NI, which is kecated within the vicinity of POA. The proposed projeet may inpact the ambien;
#r and naise gualty durng all phazes thrcugh the rdeate of gases and high naise loecd from
corstruction and operstion machinery and equigenent Ther® are no signifi@nt naturl freshvater
resources chseeved in the proposed progect area. The water used [ow drinking purpose was aifscted
From BOFS I Farility and subjected to microblal and chednical analysis. Seawater sampdes weee also
tolected Fram BOPS- intake and pirtfal channel and subjected to environmental secnitoriey, snd testing.

Based op information available In the ESLAs for projects in Poet Oasim, Eerangi, Landhi aswell as
Qaywyumabad and Iterature reslew, o threslened or endemic tereestrizl plant species has bean
reporbed from the Study Area, with an esception on inangrowves at Port Casim. The Manarove spacles
Avicenna maring found in the proposed project area and Rhicophora mucronanta in the saeeadings
has been list=d as beast contarm [LEY, In IWCH red list of speclet, which erdarsed its justificatian, as "This
Speries is widespread and common throughout s range. It 15 a fast growing and 1421 regenargting, hardy
species. 1L Is threatenad by the loxs of mangrove habitat throughaut 1S range, primarily due Lo extrattion
aikd boaital devekprmeant. Mone of the MBI are listed as threatened, near threatened or as dreglining
pupulations under the ILCW Red list of 2014,

SOCIOECONOMIC BASELINE

The proposed project surrgunding is 1655 populated but It i ragedly growing @ admi nistrative Bawns
of Karachi eity. Mo hwoan setllements are obscrvedin the lmmediate Weinily of e proposed praject
however small Geths such as Rehii Gol and Lath Basti are small-scala settlernents, which e aliout
10tn 33 km from Wa proposed projecl fite on the Morth Weskem Zone of POA. Pakistan Steel Ml &
oneofthe significant landmarks of that 2rea. Ibrahi Haidin and FehriGath are the bwo Hagest flshieg
communitics of the propased project sile. Alinost 8% of the fishing comrenities are direclly aor
indirectly attached with fishing business and they totally raly on the mangroves Torest far hunting of
fish, crabs and shrimps. The proposed project surrounding sustains @ number of ndustrial units,
thercfore a Rully functional assoclatioa referred to 235 Hin Oasim Assoclaten of Trade and Industry
[BELATI] Raoks afber gemaral Indwstrial ratters and afiadrs.

The consaftation rreetings conducted specdically far this assigrrment, infarmal and focused group
dittwiticms with the primary and secondary stakelalder s were carricd out to dissarinate Information
abeut the praject and Its especied inpact on the grimare and secandary staveholders. & number af
rélevant stakeholders wera consulted vegarding Wie propesed project actwitles during Eileeat Kis
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ey Infurrnant Imtervicwsh B30 (Forused Group Dscusslons] and meetings. Ust of stakeholders
consn e during the ponsultativa vaarkshag, FS0S and RIE |5 presented delow:

Lisk of Participants of Scopdng Mgatng Conductad an 76" Aprdl, 2017

5. Nov Hame DusIgnatipn Tt |on

1. or. Saml W Faman Ehairaan Giobal Crvranmerntal
Management Semdcas
[GERAS] Pt Lid.
1. [Cuihmhid Arnjad Parire Bicdiveruty Fepart Instatue of Bumnass
Maragemert
[Lal-T5 1
3. Mr.Esiullieg Consubart Fraloglar Coata| M_t“_‘“lmf Allance for
Bindiyersty
[CRaH)
4. Mr. Imren %ahir Deputy Dircezor Tachnical Sinafy Ervdranmental Protetin
Agenoy
i ' {5ERA)
5. Mr. Saleem uz Zzman T Exaitlve Cilabal Enwionruentsl
wlanagement Serdces
{GERKIE| Fu Ltd,
B, Mr. Chandar Farkash Rl Manages - HAE GAT "*'I Ef”*
1. Mr. Fatiah MoinJah Ianascn E-EleCtre:
Strategic Fanning K {KE|
Businenss Development
Deparmmerit
B, Wullammad Te=skan Siddiqui Cputy General harzger KElectric
Stra%eme Planning & 3]
Husiness Davaloprment
Deputtinent
2. M Mansoar Akram Dapnity Divesfie K{-:Eﬁ:
14, Wr. Muhammad Takur Qurashi Senir felylie Iterrational Unicn for
{ons=reation of Nature
[WCH) Pakisten
21, Ms. Sharmecn Shahque lufanirealion Cilicer Maticnal Farum far Eredranmart
& Heaith
AMFLITY
12, M Ehigalk Abch| RaZesk Sonsarvation céficer wearld wiklifa Fund
') Bak
13 M, Aymaba Sufmn ‘Conscradon oifecar Wodd Wildlife Fend
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Endronmoaal and 3ol Impact Aszezamenk (L31A) of
B e ks NG Arasd Connbied Opba Mower Mlank

Kararky, Pakntan

Fusitervinnia weed Suclad Impect daessment (L5106 of
BRI B R BLNE fured S ambred | sl Fossre et %arachl, Paklstan

5 No fame Do riatiss Craanliatfan
[P PAK
14, Dr. Huchgghhan  — Delpe|pla Sclartic Officer Matmnal Insdtue of
Daancgraphy
]
15, M Anvear Al Merun Lagal Grficar shehin, Titizen far Bester
Ereririantripny
(w14
G, M. sli Raslies] Exanrtig hcmber Shehri, Stizen far Bester
’ Ertiranriers
[CBE|
17, Cro M Maneba Olractar EIPARTT)
Eqrmh Sclaress
18.  mirdibran kKked Kicem Prajecl Coordinslor Glabal Ertronbnertal
Management m=-rices [GEM'3)
13, Ergiikasnif fear Fruironmancal Ergincer Glabal Ervranmertal
Managament Scmdces [GEME)
. Mrlayyabshefque Crrviranmernilsl & Scclul Gabal Erpfronppartal
Carsultation bmert Management Zerrices [GOR'S)
21, s, Eanwaf Khatrl E=lA Technlcl wrkter Glabal Ermv ranmental
Management femaces [GEMVE)
22 M=miara Lauzar Ern’ munmerie1 Officer Glhal Ernérantnantal
Managenienl e rices [GERE)
3, MaTanra Frov:ranmarital Officer Glabal Ermeranmental
Managamant Semdces [SERE)
24, Ergr: Bumvair Munsil EnArenmwental Ergirieer Glakal ErnérqnmarTal
Mlanagement = rices [GER3
Ust of Particlpants of Klis duwing erch, Aprl 2017
-« — =
1. Cr. Zafar looal 5harms Professur Irstiture o1 Epsdiunmsenzal
Studems |Uod]
2 Dr. Hashir Zuoerl Heawm af Departrmens, Deptt: Of Eradranmerital Scence
Flufeses Sincl Madresatulizam
Uniwarsity (ALY
EN tdr. Shabbir anwar Kaz Dwractee 3=nea. bachnic! Port Qasim Autkarity
1700]
4, fir. Chen Chlal Cammarclal and EEPDC
Tehinical Chaaw €
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It wins uranimousby agaeed Ly almost all the consattabian partapants that the proposed project scoms
tn b rovirnnmientally sound aid woll contribute towards ecanamic dewelapment On the cther hand
it is impartant toaate that s a nation Batistan is moving towards mdustrializaton and at this staga
erwirgnment shnuld be gven due consideraton and treated gs pilorty and strict implementation of
crivirgnmental haalith and safely starmdards shoold B2 ensured during the entre bfe cycle of the
praposed project.

AMALYSIS OF ALTERMATIVES

fuanalysls of alternateees is an integral part of the E5LA progess to select the best opLion areng all the
possib e graject optlans. Analysis of alternatives i mainly based on Following key aspects:

- Analysis of Prajert Refusl
- Arnahydis o Sile Allematives
- Anabysic of Alternate techaology'deciEn

The "Project Refusal” altermatre that moans not proceeding with the proposed LNG based COPG U and
annging na change to the bascling scenarin. The progosed posject girns 19 improdse Pakislan's snedgy
balarce and facrease tha ga p betvaen 1ts erosiing enregy requirements and available energy supplied
in e country by wblzing enwironmental friendly WLMG fuel instesd of more capensive, dirsel and
{urnace oib. The proposed project site is kecated within the existing area af BOPS-.

RCES N project will b= deelaped, sdjacent e le BAPS] which |5 2lready operadianal. Therefore,
there was na site sclmction process For the poesent projecl. The power plant 15 designed to penerake
elegtnicity oy wtilivmg the masiminn awailable resouices, The GIS Lechaobogy 15 deslpned for the
propased project and fis geed as 8 compatible grid alation option as it needs 1ess s pace and 15 Dost-
affectwe - n terms of maintenance,

ENVIROMNMENTAL IMPACT AND MITIGATIONS

The miggatians for the imparts ideatified and monritoring requirements are summarized in e
Ervironmenital Panazement ang Monitoring Plan (ERARP) for the proposed BOPS-11 900 MW BELNG
Basad Combined Lycha Poveer Plant

LOMNCLUSION
ESL4 of the proposed ©2 ¥ 454 bW FLMG Based COPGW project has achieved the Frllowing goaks:

Identificatics of natlonal and provinoal envircneertal regulatery reguirernants thet apply (o the
proposed praject acuaties,

|dentificaticn of the enwironmental features of the project area including the phwscal, binlogical and
soclab diaturbaace and likely Irnpact of the project onthe erdronment;
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EOP5111 500 M4 FLNG Sesed Combined Cycle Pamer Hant Earachi, Pakiaten

Reomrmendalion of appropriate initigation measures that the project deseloper vall Incorperate and
Bllire a5 par i E518 o the project o minimize the agverse ermiranment impacts.

After aciescing the pruposed project activitirs aned invcstigating the proposed projact area, the
B oNrfental oonfullants, SEMS hive congluded that:

" [f the activities are undertaken as dageribed in this E314 report, and the recommended mitigation
mediures along with emvirenmental managemank plan ks adopted spechfically, the progased BOPS-
11 800 MW RLNG Based Combined Cyde Power Flant projact wifl not result in any lang-term
impets on the physical and biological envirgnment of te proposed prolect ares. Additlcnally the
propased project inskallation will significantly cantribate wwards reduced environmentsl prassure
In tenms of i quality 84 natural gas is recognized as a comparatively dlean bumine fuel ard [t
Emits |5 particulstes snd negligible S0, as well a5 lass MOy and £, than other fossll fuefs.
Morsever the propimed project will areate employment opportwnites fer local residents and play
wial rode= i everearning the power shortfall in tha country, since Harachh |s the Industrial bt of
Paklstan thus the continugus power spady will not only boost The Industdel and ecanamic
devsiapment of country but alsa resultin 2 long-term net beneflcal Impact an alr tpuality 82 well

= as social wellbeing of lecal commamnity™
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EAPACT SCALENG CRITERIA EENTERIT
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Epwaronmental and Secial Inpact et [FEA]
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1 INTRODUCTION

1.1 OVERVIEVF

Study Type Enuiremmental and Secial smpack Assessment (ES1A].

Shudhy Title Fos of BOUPS- G400 KW REMG Based Camnbined Cycle Power Project
KPS I RI Wi CORR).

Lagatlon Powrt Clasirn, Karachi Pabistan.
Praject Propanent K-Electrlc.
Praject Consultant Global Emviranmmantal Management Services (Fit) Lid. [GERMS)

This separt diseusges ihe Credronmental and Saclal mpact fssessment JESIAL of K-Electnc, BLIPS-1IF
BiH) bW RLMGE Based Combined Cycle Poweer Projeet. The report alia analyzes the impacts associabed
with the construction and operational phave of 1he proposed project and ils sufrandings, sugeest
mingation measures, ant idzntify residual impact which needs monitaring.

1.2 PROJECT BACKGROUND

karachi is the indestrial, financial and trading hule o1 Pakistan. Tle availability al purk [atilities has
attracted energy refated investments ouer several decades thus pasitioning, Karachi as the focal paint
of the energy coreidés of Pakistan, Mowsewer E-Cleowic caonimonly referred oo as KE is a wertically
integrated oloctric company invnhleed in generating, transmitting and distributirg powesr recorded a
peak dermand of 2565 in 2010 and increascd by nearly 736 M in Last 7 yoars. b Mpreaver it is
important to note that K-Electric has its gwm generation capacity of 2, 26%dee MW, predmninently
fraam s rajor Therrmal Poveer Plants | Ban Dasim Pawer Statsen (BAFS5-1, 11 and Karangi Poear Comples
{KPCh aad twa Gasfpaines Fower Plants [SITE B Karangl), incluslve of 150 M that has been added
awing i the Iniklatlees af the wew management and the company Inaugurated sn addional 5E0 KW
praject In 2012, While an the ather hand it 15 Imgartant to aote that exstng paser stadon namedy
BOFS-| @1 Pork Gasiim |5 ane of the oldest pewer statlan of K-Electric which 1= currendy runmng en dua?
fuelb.e. Matural Gas (WG] and Heavy Furnace Ol [HFD]. The exlsting praer generation units iInsafficient
e cate £he pawer generation needs of Lhe ciey. While, the current demand for el ectre ity 5 1ncreasing

'E d & tocial Impacl o Lo d 5304 Cual Fual Posser Planl FPCA Karacti Sirdl

Frazvannnntal and S ial h-gpack faokse-ne [ESA] o
BOPE-1] 97K MW PLEKS Paced Cembaned Cprin s Plaee Farachi, Pauslstan

il s SIN1 AR L TRE rhradaclinn 1-1

with Lhe paszage of time. To meet the shortfalls of electricite and to cnhance the effedency by reducing
Hie dernand-supply @ap foer the poswer consumers, KE has declded to inscall the ke-gazified Liquefied
Matural Gas [PLNG) based 2% 450 MW Combned Cycle Power Generaoan Unis which will replace
raisting 2 x 210 3% unit 3 & & within the eslsting premizes of BOFS-1 along with neser 132k GI5 at
g anigd veesl and Oapyurnabad gridsand the project will be ttled as BOPS-I project. The detailed
dArsrription of installation and mod. leation al different grid stations has been dlscussed in the chapter
1 ol i TSI repart.

1.3 MEED ASSESSMENT

Pakizean is Inthe mast of 2 severe anergy crisis that largehy stemmed from mismasagsnisnt of natoral
1etaureas i the coentry. Weak tegulatory and pricing mechaasms in the natural gus sector heve led
Lo huge disparities betwean demant and sopply Fakistan bas alarge deenand for natoral s @ &
welt-eslablizhed 2as market and dsibution system, At present, domand of natural gas i estimared
% around B Gillion Cubilc Feet [ECFY agalnst & total supphy of 4 BCF, cresting a shoetfall of 4 BEE?

Az prr Paskistan Gus Supply-Cenand Stody condacezd im 2012 by LLF Beratendelinganiere GmbH, ooer
thr riewt 17 wears gas dernand is projected toostand at 11.73 BCFO, while domestic supplies are
experted tnoreach the Irvel of 4.94 BCED eesulling in @ luge shartfall of absut & 73 BOFD by Fy 2030
The analysis was done considesing Lhe existing and planned capacity. Below plven Exhibit shaws the
yearly ratural yau supphye-cernand project. b base caze scenana |5 considered hased onocaisting
SCAMATIn 0. bsiness as usual.

Exliflie L. 1: M raral Gas Pereand Frojactkars
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Ensfronmental and Soclad Impact Assessment [L51] of
BOFS 1| S MW HLNL Baved Comniared £y Poarr Ml Zaracts, Pakhan

Envronmerdal and o0 Impact Assemamerd (E40] od
B I i bendr RLG Reraerd Combinead Copnln Pussane PLoat Karachl, Pakistan

In ordes 1o ineel the futlere energy chatlenges, to sustaln and supgart ecomksmic grovth, o mitgate
thr impart of widening shortfall, the Goxvesmnent has encowrdged private Invesumest LNG sector to
cstablish an LWG Import projects ender the LG Palicy 2002, 2005 & 2011,

The Gouorrment ¢f Pakistan has dedded 1o plaee heay seliange o LNG Impaits and has projected a
market potontial of A0 MTRA which is largeted to be achieved by 2020, Based on the abowve stated facts
and figures Kt baing one of the sensible costodipn of £ meirgnment has abo decided i place Llszlr refamee
on Imporked LMG and Initially replace their ex'sting 2 % 270 MW KG and HAD based poswer genératiodn
uitits of BOPS-1 by adding 2 ¥ S50 bW FLNG bazed poanar peneraten units within the cxisting premises
of BOPSI. Tle propased peoject alrns to feduce envirearnental pollution whie enhancing the sysbem
efficlency and power generation capscity Inorder oo meaest future energy challenges,

1.4 PROPONENT'S FROFILE
¥~ lectric, commmonby reforred fo 25 KE is a vectically integrated slesctric
company iryelued in geaerating, trAnsmitting and distributing power to
KE aver 2.5 million custemers in karachi and in the nearby towns of Dhabeji
1 and Gharg in Sindh, and Hub, Uthal, Yirder and Brefa in Bafachistan. I;
- ernphoys over TG000 people and cowers 6,500 square kitbmeters with
indqustriml, cammercial, agricultural and residential areas falling under its

netwark. E-Elertric_has Tts own generation capacity of 2276 MW, predominantly Frarn its niajar
Thermal Power Flarg | BLSIPS §, BCPS a:ndT’PC] and twa Gas Engines Power Plants {SITE & Korangip,
Inclusives of 450 KW 1hal has been added uwing to Lhe Inltiatlves of the mew ta nagement and the
corpanky inaugurated @ adiditional 560 MW project In 2012, K-Electric beirg a prestiglaus and
enviranmantafy tonigidud arganization waennz woaornph with @l applicable laws Bnd therefoee
intesnds i carry oul Lhe emironeental Impact assecserient of 5 new' Power Plant Prajece in Karachi.

1.5 CONSULTANT'S PROFILE

Gilgha Ervironmental Maragerent Services [Put] Led. BFEMS) 15 an Erdranmental

Lonsuttarcy which prowides broad range of Envmranrrental $elutans whech are and not

limited kg Fovirgnmental Ak s, Initial Ensironmental Examinamans {IEE], Emaranrantal

Impct Assessments |ELS), Baselina studies and Training & Capaoty building, G EMS 15 ore
«f the frw povirgnmenital firm hawing its own rencayned 150 14024 Sertfied Emvrenmental Laberatony
L the name of Global Envranrental Lakoretory [Pt Ltd.

GEME have several disasions ot work which provides core qualmy services, They ane 55 follows;:

151 Consedtancy Divigion;

GEMSE offer 1the ToRawing 2endees Lo warioud imlustrizs, pover mnent insitutions and inrernatfonal
develogrvent arganlzations:

- Enviranmental Imgact assecsments

- Emviromfnental audits and management plans
+  HBameline studies and habitat mapping
- Capacity huilding and trainings

- Cleaner pmduction For industries

1521 Leboratory Division:
GEMY Laboratory, Slokal Emdropmcntal Lab {Perp Lid. is the leading soerce of environemental
salutions, i is providing #4 hours sampling and meenitoring services to var ows Seoors e luding:
- Liquid Effluent Anabyss
- Drinking Water Analysts
- Sail and Sludge Analysis
- Microblalogkcal &nalysis
- Gaseols Emisshons and Particulate Matter Analysls
- Amblent Alr Monlaring
o Mioige Leywel Measmremeins
o Light Inlensivy Measarerments

- Comgete Monttoring as per NEQS and 3E05

1,53 Waste Management Division

Waste Management Nvision has the following servces:
- Incincration
- Bla-remediatien
Research and Divisien Facility for dispasal
r Waste minimiratinn
- Waste recycling
= Inteyr ated Waste Managemenl

tor over 3 docade GEME hawe copdincted ESlAs in an ekpanding rarge of Energy secton {oil and gas
ndustry, power plamts eic], Manufacturing industrics |2.g. pharmaceutical, mineral Fertilicers, teatile,
paper, food processing eto.), Infrestructure pmjects [roods, highway's buildings etcj, ports and
harbors, toursm, aguaceure and fisheries.

ML JANSTEE Inirodictcn 13
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Crrvirorerental ardd toc ol mpech daswesimnenl [ESA] ul
ROPE-[1 300 MW RLMi Based Cotrisined Tytle Power Plant Katracki, MakE7a

iparonmenial and tacalimpart Aacemarend (FHAT o
P E D00 BN AL %G Bised Cambinsd Cycle Fawer Plank Katwihi, Mabilan

- ‘— e
1.6 ESIASTUDY TEAM
GEME pennel hawe professkenal environmental and social esperence gatending throughout
Fakistan and LMAE. They are all quallfled environmental and sacial scicntists with complementay

multi -digriplinaey twills covering allra s Dioenes of the epvironrsent, b 3 result GFeasis able to oHer
appurate, indepeident and approprate senaces ko ks cllients and to regulatory bodics.

Thie ES1A study taa mprafile For the proprsed project has been altached as b reaae §of the regart.

1.F LEGISLATIVE REQUIREMENT

The E54 of the praposed frapect actinty will be swbjected to the peitingenl legislatve and regulfatory
requirements of the Gevernment of Sindh including Stale lews. Legislatien presents a synopsks af
epyiranmental policics, Trgislation and ather guidelines that have rebacarce o the proposed project.

The prapased pragect falls under the projert category of Schedule 1, Category 8 Energy "Therrnal
power generation over 100MWY as per Sindh Enuironmental Pratection Agency Reviews of liitial
Ewviranmental Examinaticn and bnviranrental Impact Assessmant Regulations, 2014, According 1o
these guidelines, project under Lhis category sequire an ESIA to be oenducted at planning stage.

The two primary deTikser atiors ol Use Acl are the condwct of projects enly after agpraval af E514 from
the 5FPA and adh erenre with Sindh Enviconinent el Qualily Slandards I:SEEI,S'I.
& |5 stated under gectign 17 of SERA 2014:

“Ma propanent of o project stall commerce conaEruction dy peertiod anless ka b filed with the Era
on (€€ ar £t4, ang fios phtmneg from the ER& gppaosal in respact thereof.

L8 PURPOSE F THE STULY

The puerpose af this ESIA study 15 1o evaluate the significant Envirepmental and 2coml aspeces of the
propazed pralect and Identfy requarements and standards that need to ke comphed sprgfically witn
SEPA Repulation:, 1614,

The spedifi objectees of this E3Ih are to!

1. Identily the relevant stakeholders thal need 1 be mnsulled 40 evdluate Envirarmentz| and Soclal
Mipects of the projeck
¥}, Agsessthe cxisting environmental conditions in the proposed project areqs, including identilicatan

af ermirommentally sensitive areas and significant receptors;

3, Assess varipus project related activitics ta ideatify potential imparcts on ensitonrnent and social
haseling settings and detormine their significance;

GFRAEEE M, | THIS17EF Irtieuh cilun -1

A, Propese approprighe midigation measures Lat cas be Ineorporated st the progect design,
Comrwssioning and Dperating phases o minimize diongging @ffeciz o0 lastng negatme
conzeguences idantified by the emviranmental assessment;

G Asgess the proposed acthites and ensure their comphance with the relevant environmental
regulalion: of the province; -

L Progare an ESWA epor] on Ssubimsslan to the SEFS In comphance with SEP& Hewiew of IFE and ELG
Regulations 1014,

1.5 SCOFEQF THE ESlA
Far g FRIA study, the scope ol sk i a5 under:

1. Descriptioh of physical, enweonmensml, seon cconomic and coltorsl sellieg énd  baseline
concitions in the pragozed project arca,

2. Identificatien arad predictinn of peoposed progecl impacls aml thele significance ralating to the
proposad prapact actwities;

1 |dertifiratien and aswsessment o e gpplicability and effzctiveness of rmibgation MEeaswres o
offset or minimie pdverse impacts on environrtek. ’

1.10 APFROACH ANG METHCDOLOGY

Thiee ESLA weas prfonrned in five rvain phases, which are described below,

1.13.1 Scoping

Thie by dclivities of L35 phase Included:

Fraject batm Compilation: & gensric description of e proposed project [Le. canstructlon and
nprration), within the pronosedd project dies relevant W envicgam ental aseessrment, was camplled
with the halp of FFPA Guidelines and proponernt i.e. KL

Literature Rewiew: Secondary data and Information related to weather, soil, water resourcos, coaskal
und rnarine ecology, and wildlife was sevewed and complled.

Leplslallve Rewlew: Infermation on relesant lepslation, regulations, guidelines, and standards was
reulewed and cornpiled

Koy Stakehalder Edentification: Key stakeholders, including priznary and secondarny, were idennfied
that wiere mrecthe and indirecty related witl the proposed project. Thelr concerns wese recorded and
dorumereted

Ldentification of Pot=ntial Impacts: Theanforrmation collected Inthe previous steps was reswed, and
poterlial ervinearneacal [esues were 1dentfied

Gl RSN 1AL rodntion 1
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1.10.2 Bazeline Sudics

Following thie soeping ekercise, the proposed project area was sureyed tnoaliect primary data. Doring
the freld wizits, Inforrmation was adlected Gn etalogically irnportant areas, ambignt air quality, surface
and groundeater resowrces, eadilng infrastrucime, local corrmunities and public seevices. The
fodlowing, specifie iluies were conducted a5 part of the ES14

Ecaleglieal Basaline: Biological enperns coiducted an ecological baseling study, which consicted of a
tharowgh Ntevawre revleer st fiefd dala collection. Ouring the firldwork, the Faunal speces of the
aréa wed e docunmented. The dwersity of quian, large and smaf mammals, and reptile species wara
derernlined. Lofarmation was cpllect ed ancthe specics foundin approsimatedy 3 bm radios of the area.

Floral species of m-gérrn were also identificd through fiebfemrk and literature review.

Physical Emiironmenk Emvironmental dssessment Spodalists conducted physical emvironmental
study inefuding, arnbiest air, noise, walar sampling, surface water resources and the grosncwater
resoufced of the aredd. Specialist% also carried gut the impact of proposcd project on sail and water

1BzOuUrces.

Socioeconmmic Study: Sociologist conducted seripeconoms; and cultural study In the propazed
priject ared. The sludy Leain thiowgh partkdpatory techniques collected data from the locals of the
pragased project ares as wel a8 Lse loval gowverning bodies. The profile incheded lvclibeed, culture,
beadfership, genden issues, spivitual and temparg | iradership, demesgra phic enfarmatean basad on flekt
data and published sowces, the exisdling wse ol land resources, cgmmunity struckure, employmeant,
diztritation of income, goods and servioes, public health, local rebzious and culbural values, and local
cusloms, aspir ations, and attitudes.

1103 Impact Assessment

The environrnental, socloecensrnic, cultural, gender and project information collected n previous
phases were used to acsess the gotentiel irnpacts of the praposed actwitics, |ha issues studied
inclided potential prafect im pacts on:

- Ambirnt ar gualdy;
- Erology of the sres, including flara and fauna;
- Lecal commumities;

- whater quadity.

‘Wheraver prasible and applicable, the repork dscusses 1he following aspects:
- The present Baceling conditions;

- The change ln enviranmenlal parameters Mkely (o be afectad by proposed project refated
activities;

- Identficahan af poteatial khpaces;

GEMSESLALIA0G EFKE i rkrecictinn 1T
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- Likelihood and significance af potential impacts;
= Mitigatign mraspres to reduce impacts to neglgible level;

- Predwtion of impacts, including alk kng-term and short-term, diFect and Indireck, and
bracficial and adverse impscts;

= Ewaluatipn of the impnrtancr o significarce gf impacts The signficance of gach Impact has
bean judzed on the basis of avadabla kecal, natlonal, and Internatrenal standards. wWhere such
standards were nok svailpble, the besk practice elsewhera has been refarrad to);

- Implerrentation of midgatkon measures {Le., anviranmeantal managarent);
- Dheterminatlan of residual Inpacts;

- Identfacatian of controls and mentteing of reclidual Inpaces.

1.1¢4 Documentation

&1 Lhe el oo Lhe assessmeent, o repart is prepared accoreding B the refevant geidelings of SER&, This
report includet the: Budings of the assessment, proposen projrct impacts, =nd mitigakien meastres b
br implemeritrd during the esecution of the propesed activities. d
‘The: standard roport format is as follows:

- Irecuiive Summary

- Intrpdnction

- Froject bescriptan & impact areas

- Mmsbatienal, Lepslation and Pollcy Frarmework

- Physical Cowlranrmens

- Eeoclbgical Envicnmcnt

- Soriu-Ecgnomdr and Cultura] Fwvirpnment

- ANeraatives

- [nwilomnental Impacts and Mirigations

= Erwiranmental Maragearrsent and Manitasing Plan

- Conclusion
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CHAPTER

2 PROJECT CESCRIPTION

2.1 GEMERAL XUTUNE AND SCOPE

lhis sechion of the ESIA epart pretenls @ detailed wechncal
pescription of the proposed project. & detalled insgght regarding
the propnsed project wat eslatshed by recannabsance SEreey,
site wisi, aned detailed disouzslons between technical teams of K-
Becwric and GEMS (refer Exhibit 2,1 far pictonal preseptaton of
surveys and technical discussions).

Exhibit 2.1: Picteaial Precentation of Surveys and Technical
Diiscussion :

2.2 PROPOSED PROJECT LOGCATION

Key Features of Proposed Power

Praject
| Fraposad 2 X457 MW
LHED R [Forehr
Generation Jiits
02132 kv Els &
N Fro kv SIS
Pt Flant Comblnge Cyck
Technalogy
Frapent Life 30 et
Fusizl Typre Rl Matural
Gur
Annual Fucl SCIE~ 126244
Comsumpkion km'fa
Grges Thermal =906
EHirkengy
Cooling Water 1% 3d,511.44
Requiremant  mth
Key Bernefils af the Prapased

Prwer Prafect

Eviba e pwee] G pacity

EfF.cienl power generalisn

Hedupss emissions

Sreater aperat anal A=k bilrty

rhe proposed prapeet mainhy deals with 07 €350 B RLG Based Combined Cycle Poswe Gereation
units, It alsa includes installation of mecha nical strogiures For power generatian units a1 Pt Casirn
and at twa Grid Stations and two Substation. Proposcd inskallations For BORS -l power propect are

presented betaw as Exhibit 2.2,

AR H AL LI Fraject Leacrimion

= - —

Endronmenal and fooa Impact Assessmeark (Lan of
W] 00 R 1 Hueoed Cumnibiend Cyebr Powedt Plant

Farnchi, PabisLar

Ewhibit 2.2: Propaied Installatlons far BOPS-11 Poweer Pragert:
Proposed installatlans Locatign

02 ¥ 150 KW of HLNG Bascd B EA
Power Ganeratian Uit

01 W 220 kW QIS Grid 3tatlan BCRE
01 % 22 KW ICI Swikch Stathon Qppesite BOFS-|
01 %132 kv 415 Gnd Staban EPC

011 5 132 k' &5 15 Substation Landhl Grid Ftamon

0 % 132 kW G5 Subslation Yarangl Wwest and Sayyumabad

Exhihit 2.3

Exhibit 2.4
Fxhibir 2.5

Exhihir 2.6

BF MEESI | 1405 LTRF Project Dezcriptian
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Exhibit 2.3: 2 ¥ 450 ALNG Based Power Genaratan Units Legation keap for GO Praject

2XA50 MW RLNG Ba“d' P‘o‘wur Gimratiun Unitx I.u:aﬂcn Map B-CI.PS-III Project

FuA%E MW RLNG Prajar fee
BFG el

EaPEa

PR

Lr

Fahlatan

GFRLGEALT 476 1 KE Project Cescripsken

Fusiiormani of and Sariel Impezi Svamement (E514] of
DS YU ke BLNG Bazed Combined Cyzle Fower Fand

Exhlblt 2.4: 01 13 kv 515 Grid Stateen at KPC far BOFS-1 Project

Prnpnsed 132 kV G15 at Korangi F'nwer C-:urnp'lex for BOPS-11 Project

GLMAES A 14217KE Peciat Cmacriprtinn

WAL &
i b Tnkacn bedr
23
|
Tandtn, Makinlan
Fakistade
Fromt by Bl R
A EHL O
ey
e
f | mriid iy, Taen T
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Eahibht 2,5: 01 132 KW 515 Grid 5tatlon ax Exlsting Landhy Grid Station

Prklotan

Propﬂsed 132 kKW GIS Location at I.arldhl Grid Seatlan for BE[PS—III Project

T b
1 AT I
FLr T
e e Luan
Py s ad Lep “arura Talar
EEMSESIA]LA05 LTES et Cenrgkn 24
Erasieammental ard Sazial I At (B3l e
Lzl 11 Wi A RUNT Goned Grmrbaned Pysbe Brucer Plank Hataili, Paklstan
Ewhibit .65 01 515 Grd Station at existing Qayyumnasad Grid Station
Paklstan

Sindh

Haurachi

Lege nd

! B rrevowed 13z wv als
Exisfing 220 kv Gt
[ Froyect Lacatan

[T oevyurmabed Shawrang . g T - | ¥ breimmn e UL oSS CRA n

DL am
KPT Fimyows
Furpaiemd b g pcafar
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2.3 TECHMWICAL DESCRIPTION

The proposed pruject needs a number of installatiwons, detailed description ol the install stions ke
RLOPS-IE Powrer Arojecl are clefined a5 unde -

231  Installations wikhin the Existing Prémizes of BOPS-1 Far Propased BOFPS-I] Power
Project:

The propased project inclufes constroction of 02 % 450 R-LMG sets of 1+143 ennifigurative Gas Turbine
F cluss combined-tytle power generation units samely onil 75 Binzide the boumdary of BORS-1which
will replace existing ynit 3 and 4. These wnits are NG an HRQ based power geneeation units of BORS-
|. Propesed installation for & X450 MW R-LNG S8~sed Combined Cydle Power Genaratign Unifs 7 & R
are présented below as Exhibit L7,

Eahibit 2.7: Propoted installation tar 2 & 450 MW R-LNG Based Combined Cytle Povasr Grneration
Lint= 7 & R

Propesded Instaliabdon Specifications.

Aas Teehine Hakss Progpoc=x] |Ftallation specificatkerd are delred U:Il.' nEsT
page of Lhis secticn of EYA dorument under b=ading 28,11

Heat Secavery St=am G=rersatars | HASE] 11318

Steamn Turbine

- — —

Brypuss Stachy

Gaz Insulatad Switdngaar 5155

1€1 220 kv Swith Skatdan

Gas Boasting and R=gulating ticn

S=neracors and Fraasfamaors

Crmling Whater Syatern

Cermialited Caniral Room (OCA)

Hyrlrogen Gameration System

Watar Trearimwnt Flarl

Wirkshop and kaboratories

Fira FIEhrg 3ystern

Lwirorrrenty ared Sonid Impacl Asasament (L5 of
BOFS 11354 W' RING Emmd Combiwnd Oy be Mowar Pank Faraki, Pakklan
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2.3.1.1 Gas Turbine House

The gas turkipe haose will be constructed within the
exleting premlzes of BOPSH. The gas turbines will be
armnged inggrs and the waste hreat bgiler will be
arrange< in the open air. The gas Turkine building wilt
bie equipped wilh & ventilation Systene al nalural air
Inlet through the efectric-deve blinds and mechanlcal
mchautt Ly e esplosion-paoof rool lan, Lhe
wentilatiun systear will afso b2 uted for erergency
wentilation. Exhaust from the exliawl hoosing, gat

turbing casing and HP/MP casing will be directed
outdoors. Flguni 1: Stmnnulic uf w Typicsl G Tuitine Hows

& standby exhaust fan will be insilled in Gas Tuebne House. The ventitation systems of the exhaust
hriging, gas turhine casing and HeSW F casing will be designed ard supplied by the manufacturer of the
related eoquipment. Inarder to prevent accomination of hydrogen and naturad gas, the natural wvenk cap
will b arranged at the highest peant nn the roof of the gas turhine by3ding. The reof fan will be of an
e phsion-proof tepe. Locat rat Fans will be amenged at the peints with possibile precess leakage and the
dead camers of wentilaaon so that local ocumulation of expleslve F=s ard heak can be aveidad, gl the
HwAC eOuiprnent ta ba placed In hazardaus areas will te of an exploskn-proef type. (Reder fpore 1t
observe a typical gas tarbine house)
13

Figlana I: F Thaus Catn Torbiina

4311} Heat Recovery Steam Generators (HASG) Comblnad Cycla
Lt Hy HREG

HHEG 5 will ke pravidad for exhaust gases of RLMG MG
for heating and producing steam. Stears ganerated In
an HREG from the gas tarbine exhaust wilf be vsed to
fupply stearmy ko seeary turblne 2nd the fuel heating B
System.

The HREz will be of a proven rebust horizontal desen, ‘__,
reauiring minimal maznfenance and suitabe for tha O] g o e ==
{ull rarsge of operational flue gas tomperatures and  FlUA 3 Sckainatii: Auplaeer Cativn ol & Tycal RS
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prafies. 1he effert of diffcrential #apansion balween Syfern components, caused by rooling and

heatng rakes durmﬁmi: and franzi=nk np;ating canditlons, will B taken into account inthe design

Thee HRSG desig will ensuie that no parts suffer from fatigne Fatlire unden the rainge of operating

canditians. Figure 3 15 the schematic reprasentation of 3 typical HRAG wysiaen.

The HR&G desiyn it bated onthe fal lwings acssential criteria

- Copnformity with the particalae iequicenents of the eagine exhausts charactanshos;

- Sultabulmy for fast chanzing inwarking coeditions;

- Long lifa and rebahility t cngure high plant weallaldtily;

- Modular design kased on factury built meadules with a5 much equiprnent as practirable factory
asseanbiled; .

- Easy oooess for inspeclion and malntenance;

- Protection ol 1elevant HRSS campanents frem attack by acidic condensation

2.3.1.3  Ssteam Turblne

The stearn turbine sewds L8 ey o R AT IE e Tem
the: generatir drive shalt, where It 15

tonverted inte addtlonal electriciy.
Inthe murktiple shaft araangernent, the
steam Iurbine will be tonrected anly

Bl
Ioch

Fansm Nenmrabnr

with the water ciondut with staaerd on
the waste heat boiler equipped for
tha gas turbine. In the gas-steam

carnbanad cycle systerm, the exhawst 4 =
frarm the gas turbing will be cent te . bt

the wacte heat bailer and bring
about water stearn; and the high
gracsure sbeam frofdthe wast neat boiler=rall g into the stram turbine to wark. |Refer Figure 3 or
Carikened Cyle rurking System|

Egure &: Commmned Cpele Lurbme Syshem

2314 Bypam Stacks

Tt biypass stacks of 45 mheght will ba installed
for the propesed propect, a typical g=s turbine
bypass spskam is designed tg divert thr fAuc
gases from the HA%S to a bypass stack with a
siloncer assembly to alloer the plant to orerate
in sinigde cyele nude. Thiz a8ews the HASG 10 be
inspeceed,  repaired, or have  maintesanre
performed while it 35 isofated completely from
thi gas turbine. Wsing & bypass stack 3l alkows
for comblned cpcle operateen durng the day and | Figure 5 Srhemalin ol a Typicn: Mg ek

GFRSFELG | 14051 TEF Fiapem | Miearipliun 15
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sim pd ¢ Gyl operatian atnight when power dernand Is lowest, providing a greater sawings in opes ation
cost and efficicnsy ower 1he lids of the power plant. The bypass stack permits power to be generated
by the gas turbing aven when the steam turbine cycbe is down For @ scheduled or unscheduted shat
dovwen, keepng the plant fonctional ond avniding potertia | poeer outlapes. (Reler flEure 1 ta observe
a byplcal bypass scack),

2315 GasMnsulated Switchpaar [Gl%p

Genecally @ G5 s much mare rellabie, compact and manterance free. Because of conpaclness of
aquipmeant, a very trnall area af [and and ol work is required resulting in substantial Lavings. They
are al preset mastly used 0 space constraint arcas. 966 Sulfur hesa lluoride pas is being exteaslveb;
pzed a5 @ dialertnic and extnguishing are media in the area of high voltage electrical seitchgear, Fach
mdraideal tem of switchgeas is metal rnclused whidh 15 3L earth potential. FiRure b 5 the schematic
regresentation of a tyreal GLb system.
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Fagura B S liaral e Fag ciirnation a1 & Tyglcal GIS

2.3.15.1 specifications of Propesed 320 kY G15 substalion within the Exidting Precmises af BOPS-|
for Proposed BOPSHII Power Projecl:

A far as proposed projeok insta®lations ares is concerned, s bew 220 kY GI5 subseation witl ka2 instalbed
and Four |03} groeratoes will be conreeted 1o Lhis gew 220kY substatlon wa four umit stap-up
transfarmees. The new &1 bus bar will L2 dooble bus with e bus sectlon ©Bs anad twe bus co ee
CB=. The original 4 volgoing ewver head lings In BOPS-1 GI5 will be used a5 the outgaing lings af the neaw
GlE and lar inconiing lines thers will be vees 31 gas turbine unik stepup ransformess and unit sualiarg
trangformess, fwn 9F steam turbine wnit slepug LransTormers, one ness middle-voltage standbsy
transformer, G1, B3, G5, GR unt Slep-up transfuriers il SEartup transforness.
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Existing Incoming and Outgolng Lined Connection with Proposed 220 by GIS substation.

1 showt link lings of BOIFS-1 @IS conneected bo BOPS. [1G15, will be rapsferned to the naw G145, and two
series reactors will be set betveesn new GI5 switchyard and RS 11 GIS switchyaed. 8l incoming lines
ol the fiew GIS will use 220K cabile. 4 Sulgoing lines will be ronnerted 1o the cuerhead lines in AP
14615 usirg 220 ¥ cabike.

1116 b0l 220 kY Swikch Station

The cxisting 101 220 Ky Swatch Stetion s located opposite to the BOPS-1 Power Flant, as the BOPS-IN
pooviar plant will come nta aperatien, the short circalt current af 220 B9 100 Switching Station will
pxceed from 40 kA, At precent, ICI Switching Station wses singfe-bus sepmented wiring and five [D5)
lomps of incoming and outgalng ines. |Refer Flguse & for the maln electeical cannestiang)

In thus propesed actbeity, five 05} sets of 40 kA AlLS equiprent Inchding cireult breakers will be
Teglaced by rated cugrent 3156-4 and 50 kashart orcult current equiprnent and the length of cable
will be about 2, protection relays and reasuring contial delces will verialn urchanged.

I+ FU'EE %

s =l L'l ol

Figure 7= Fain Electrical Canneckioe

2317 Gas Boosting and Regulating Statlon

The functan of the Boosting and pressuee regofating station is to regulate tha pressure af the natural
Zas and keep it the erge of the inlee pressurs sctepted by the gas turking. it shall be kept stabla as
wigll, for it Auctuates with the natural gas comsunkpdion slong the pipeline. Therefore, 3 pressure
regulatng station shall be arranged In the plant area s that the natural gas going inte the gas turbine
wil| ke kept at a stable prescwe.

For the project In question, a set of boost statiwn and 2 set of pressure regulating staton will be
arranged for ewo pas turbines. The pressiee regulating station will be equipped with wo main
pressure segulatiig pigelines, on which the main and auxiliary pressure regudators, emergency shuealf
vaky'e and Isalation valve will be installen. Arcompanigd by 3 bypass pressure regdlating gipeling with
the same capacity, %th main pressure regulating pipeline wilk correspond 1o a gas turbine, The bwe

GEMSESLALIAME1TRE
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mam pipelines will et seree 35 3 standby Tor gach other, Each pressera regulating statsan wilk be
equipped with two filters of 1009 caneoty and dewatering aguipmeant, with onem aperation and the
ather standby. And Flow meter, Gas Chrorsatograph and Gas Heatar are Inthe gas treaoment skatlon.

The boest stadon and pressure recgulating station can be arranged In theee ways: cutdaor
arrangement; semi-cutdoar arrangemeant with a rain hnnd; indonr arrangement, The semi-aptdoor
artangement wilh a raln hood 15 recormoended Tor the project nguessae.

S50 are providing gas to both raisting BOPS phase | and || throgh pipefine. Curreptly S5GC pipe has
bern laid tn the northwest af the project. Pipcliee desgn parameters ana 12bar, (IR0, The pressure
at A8GC natural gas source for the project in guestion is rather low [abowt 1,2 batto 4.5 bar] Matural
gas from 5560 will be pressurized in bopsting station vsing Materal Gas Compressor to the leval
accephed by the gas turling prias to wtilizatien.

D 1o lack of gas, H56GE pipeline can pnhy meet the gas consumprron of one F-class gas wridne.
Thergfpre KELNG will be used as alternatwe. RLNG praweder shall deliverad the RLING up to Batteny limit
through piprline from where it brought ta Gas Condition Statan. 1hea send to the pressure repulating
stakien by pipeline, and transperted to the two Folass gas terblne. At the zarme time, 5560 swtch to
the standby gas source. The gas turbine can bransfer gas source frarm RLMWG bo 5550 on ine.

e ml
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Figura 8- Schemanc for Typica Ties Compresso Sabon

2318 Generarars and Transformers

In tha proposed peolect, twa fuekstean oomblned cycle wnats will be constructed. Twao gas turbine
EEMeratars and twe condensing engine penaratars will be connected to the o voltage side ol unlt
step-up transformer [UT] w3 continuows lsofated phace bus, Seneraton circuit beeaker §5CE] will be
equipped ak outp@ing al Lhe Eus turbine generator (GTG]. The Gas Torhine Generatar [G16G) will ba
full-hiydrogen or water-nydrogen-hydregen coaling. The refed power = temporarily determined as
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J00MW and the rated power Jaactor is 0.85%. The static excitation will be sfoprend. The Stearn Tur bine
Generator {STG) will he air coolng. The rated power 15 kemporarily determined ag 150MW and the
rated power factor 1z 0.85. Self-pawered and statie excitation will be adopted.

23159 Cooling System

Irihls proposed project, once-threugh cooling systernwilloe adopted. The eeistig water channel and
LW pum p [acilives of deccrmizsloned units jurit 3 & 4) of BOPE will be used for the proposed 7 &
8 unit

Thee emisting plant has sia (D6} 21OMW gas turbine wnils and all circulaung water systerns adopt ance-
thfowgh cooling water supphy syslenns. The walies Supply source |5 Eaken frant agen channel. Jwing to
resericted slbe condritlon, 1t s una ke ka establish new water Intake facilines. Both Mo.3 and Na.A units
aré respectively euigged with two main drculaung water pumps and one autlllary coollng water

puinip.

aln cooling water cansumptlon reguired by teo grade Foas turblee 15 2 « 348, 811 rodfh and awelliary
coeding waber consuniption i 2.2.500m% . Pontabbe and raw waler sequired In L s glant will
conrfe (1o the exisling netvor k of the old glanl. Te water quanLily for the nes plan is 55

The projecl adopts owce-lhrough cuoling wales supply andinagin cooling water consumption required
by D2 K 450 M EI;EFL! is alsaul 2=2E195i30

Length of antake channel s apout _ _%30rmm_ __ Fiety Fpatures o Cenirabized Combrod
Length of autfall channel 1= about _Z.IET i T
Enstingusage s _ 36,00G  m3fhr. Eled il ey prnet rsoen
Requirarvent of rew planks &5 approe. s Insrumen<at an RQLIpMCrs 1o
J4ELLM. mifhr Contial wyxlem

kel i Tt reg System

Satfihy Inszmirners st e 530
i3.3.10 Centrallzed Control Reom (CCR] TV
Carnbined cycle generating unls will ke monilored and H Bystrm
eemibredle I bhe tenlra lized control room and rontral wall o
fie: eondiected in a wnit-wise certralived manner £0k and

Elertrical Contrpl Boom (FOR] will he stuated in between the bwe gZas turbines The pas-stearn
rombined cycle generating units will ke centrollad with Distributed Conteol Syetern JOCS). Operatar
statinn of the HHYA, Generatars and power for each set of dhe generating unlts wil be placed herse,
the CCR vall be equipped with emergenoy, start and shutdowan butiens so that safe shutdown of the
pereraiing writs can be ensured in caze a failure arcurs in the DC%  Circrlabng waker dosing systbem
and water:steam sampling systerm will ba schaduled to be rentered snd contralzad Inthe control
raam of the pemineealization system. Maraover, the CCR wdll also be equipeed with 1he closed-cirtuit
v manikareng system for the generating units and the plant area making it coneenienl fme the

copralons f karm alvu L Lhe oper ating slatus of the whole plant. The CCR and ECE will be squiggped

with the centralized ain cond. Liowig Sysiem.
Rew 220k substaton wilk be menatored in the new nepaork contrel building
2.3.1.11 Hydregen gemcration System

Thiere are twae (D2) hydrogen generatien plants inthea existing power staten The design capaclty of
each plant 1= § Km'/h and these old inefficlent plants are warking on S0% capacity therefore to
ncreasa the capacity @ naw hydrogen generation systerm will be mstalled Hydrogen supply reguired
by the hydrogen cooling system of the generstor will be sourced from the new-built hydeazgen
generation systern. 1he dewces fhat regufare the hydrogen will be sent o main boilding byt (B2
staeless steal pipes  1he design caparity of the plant will be #=5 Wmdh.

The ¢ aalty af product hydrogen 15 33 fallow:
Purity : 9.9 %
Temnpreature: @ 4070

Hurichty atrnaspheric pressure cew polntE-50°0

23112 Firefighting System

A pedicated new firc-fighting syssem will ke built for the prepesed power plant. Design of the
fircfighting swstem 15 kased on MERA codes

mdependent veates supply sysvem for frefahting will be adagted. Two BH m*combimed send e water
and firg-fighung basing are cansidered to be designed w rreet the firefightlng water consurption.
Aecording to TR, capacity of the waeer taak 1 based en Punning gum ps at rated capaciy with all
fire reals [ hoses in service and delope Syswem for continuods X houors a0 Lbe reoqeired operating,
pressure, Hiph pressoie regulation system will alse be aquippad.

A rdectric fier pnmp{fl=h65m3'h, H=1045m), a dicsed standby fire pomp (0 =565m3/h, H=1jm]
a1d @ set of fire protectan equiprnent wll be bl In the firefighting purp howse. According a related
spacfrations, diesel ditven fire punp and elecrl fire pump will e sek separately by the irewall.

Fire pip=s will bre arrangrd annularty in the plant, and indnor bgdrants will be cquipped inthe buildings,
Autnmatiz sprmkber systom, water spray swsbem and gascous extingrrishing systemn will ba sdopted for
theim portant cpligment in turhine bouse and so on. Gaseens exbnglishng systam, water spray system
or Mitrogen Suppression System will be adopted in censral cortrol budding Water spray system will be
adopted in transfoemers. Potable extinguishers or indoar bedrants will be setm the G145 buddngs,

according torelated code, autamat firg alarm system wilt ha setin stear turbine house, gas turbine
howese, cartrdl conteol building, transformer, ol tank and dusiliary buildings which hawve 8 fire rick
Autantatlc fire alanm sytkem 15 composad of rmaln monitorieg panal, egional monitoeing ganel, oeal
mafiorng panel and remaore diplopia panel, varicus deteclurs, rmanoal glarm, alam, cabile and other
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equipment. When a fire occwre, fire sagnal s seat ko the local manitoring ganel, regianal imoniloring
panel and the mainmontoring panel by the detector, fire occurrente tirne and place can be displ ayed
at all of the contral panels, sowad and lght alarm sigrnals are sent oul and operaticen command is sent
ta the firefightng systerms.

Fure protection systgon which Bdesigned ag NFPA codes will send out alarm sl in e earky stage
and can realza the cancentrated, reflianal and lacal reenitering of the dire and also the rermole el
loed cantral af the firefighting device, what’s more, enough equipment capacity to put oot the firg
once & fre occurs 15 aloe equipped. p

1.3.1.13 workshog & Laboratorles

Mewi warehouse and warksnop for the project Inguestion will also bull Lo full il the operational need
of the new pover plant

23114 Water Treatment Plant

In the proposed projeck, the F=450MW gas-rteam turbvne combined Cycle stralpht Dendensing anies
will b construcka, Exstang water treatment plants canaaoe meet the dermands of demineralized water
requircd for the proposed project. Therefare, a new deminerabzed water treatment plast will ba
installed to meet the requirement, The water saurce for derninevaliiad water Lieatnkent system will
be oty tap water.

Lemineralired water preduced from the resw plant 15 expected toBe qualiEed in sosmdance with the
fol lewing standard:

Sid:r10peL

Lonductiyety [25%Ch 23010 psfern

tor tha propesed project, the qrantiey of makeup water for the generating units will br: calculated Az

por the Gb S0660-2001 Code Far dasign of fossll fired pawer plant. Delails of the loss of water-steam
aver Lhie prewer plant are shown in Exhiblr 2.8

Exhibit 2_8: Loss of WatardStram ouer Powsar Mlant

5f, M, Harm a5 (T

a Lo
1 Lo fram n el waterstemin ciroalation (H'R) [at 2 rate of abaut 26| 1E.7
2 tres Fram blawdawrs JEfh| [at 3 rate ot skl 1% a1
3 ‘Mormal mateap water quartiog [t 0.

Meze: the tatel a maunt of esaparation af the tripls pressure bailer is 405 .

Taklelg Into consideration the wates demand revealed from the above table as well 3s such faclors s
riainlenance and repair of the redated squipment, the piwer output of the deenines alisetion anit Far
Lie yuuject i question is designed as 25 mfh.
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233 Modifications within the Exkting Fremlzes of KPC for Fropooed BPS-LI Power
Projedt;

FAsopresented w Exhibit 2.4 lecation
mag af KFC 8 new Grd will be installed
neht next to entrarce gate of KPCcable
condult of 220 kY TR-ELFE to conneck
220 kv G and auta transTorrer will
be laid alonp the road within Lhe
fulating presilses of KPC. The enisting
evacuathon system of BPC B Shown as
Rgure 5.

Maregwer it i§ impdrlant Lo note that
far  1he prupaied BOPE-Il Power Figure 9: The Edbsting Evacuabion System af RPC
Praject, Tollowing installatinns within

KPC will take place;

= Installation of twa sets of 250RYE (220kVY23209]  auta transformers to Connect Z2gkY system
wath 152Ky systerm,

- Extension af 230%W GI5 but with 1wo transiorrnes bays dor which, switchgear room will be
eskended up kg G with protection and aeniol Bquifment.

- Canstructan of a nesw 132k Gi5 bullding to accornmodatse the G5 aid related peolection and
CEbr Bgulgim ERE.

- Modificalion ol 132kY outgoing transmission nes From 137K GE5 to first towes pear site fenca

- 2 TR-XLPE to connect 220k IS and auta fronsformer,

233 Modiflcatlans withia the Existing Pramises of Landhi Gt Station for Proposed
EQF5-11 Power Froject:

Az presentord in Ewhlbit XS T _ — — -
loration map ef proposed 132 AXF mwm L

kW GIS Grid Siatéon at Ekisting |
Laridhi Grid station Tor BOP5 I
pawrer project the eahibit title s
ilsel sugyests That a newr 132 kY RN EU DL e b
G 15 Grid Statign will be installed

wilhin the existing boundariesof = W = iy JumreiE mLane

=3 5 R

the grid station (Rofer Figure 3 2 -— i'
il

i
1
§
b=
— =
.

' [T} ;9 0033a; AR 2z qn pa
for Landhi evacuatien systam) I J8& 61 1o U G e SR s 0.5

Fipure 10: Larad bl evsecuatlon syebem
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2.3.4 Modifleations within the Existing Premizes of Qayyumpbad Grid Statlpn for
Proposed BOPS-1 Power Projoct:

Az prasentod in Eshikit 26 location map of propascd 132 by G15 will ke installed within the existing
facllity. The exlsting 132 by power distrdebon vt ak Qayuemabad 6 ondoar &M equipment and main
electrical connection uses dowble-bus wiring. 1The 132 kW power distribution unit-at Korangi West
skation & Indoor A15 equipment and main electncal cannection uses open-ended ring hke winng. At
present, 132 kv buses of bath stations are conrected via tubular copper bushar,

In this propesed project, following modifcatons will take pace;

- Twots-connectors will be added 1o the 132 ki s that will cannest Cayurmabad bo Korangl West.
Pwin disrannegtor mrminibmw'; in plﬁc and onc Bus Har Pratectinn Relay Fanel in relay roam
will by acded. A meenmaring and control device will B2 added i this project wheeh s wied 1o
provide coritrol and interkeck sgnal of discopnector and colicct the location of the disconnectar.

- Raplacemants of Four sets of 31.5 kA equiprrent at 232 kY Karanpl West stadan wth 10 ka
equioment and the length of the cable will e about Skm. (Refar fgrie 9 far Maln Electric Wirng
of 132k Qayurnabad and Koerangl West Grid Stationt

_*a | e,
N e
Al e e a1 It iRl Ler T | P e rdow da
0 | i | t 3 . 1 I 1 " s =
g - wras
i W i 4 = . 53 ¢ el e
| l| | | [ __I_
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e |
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CHRFTER

INSTITUTIONAL, LEGISLATION AND
3 POLICY FRAMEWORK

3.1 GENERAL OUTLINE AND SCOFE

This sertinn of the Ela focument gives an owersew of 1he palicy Framesar k ard nation al legis latien
thal apglies to the poposed Projecl. The proposed project 15 eapected o comply with all the
applicahle Provincial and Mational legislation guidelines relating o envionrnenal and social aspects,

and all the required regulatony clear anees will be pbtained.

The enviranrnental study grimanly includes raviees of ELASIEE regulatens 2014 of Sindh Erviranmental
Pravection Act. Other [aws and puldelnes relevane ta the project as glvan in Exhiblt 3.1 have alsao been
revigwed.

Exhibit 3.1: Pulicies, Legislation and Guidelines

Provifmcal and Natmonal Enslr tal Policy, Leglsktion and fuldels
Patomal Coiselvabap Srraregy |NCE) )

kat anal Ene sanmenta: A=licy 2005

Falanal Climate Charge Poicy, 2011

Matonal Power Polcy, 2013

Mawanal Fraranmorml Actan P n-SupanrT pragrar (K FaP-2R)

Sindly Ern-'iruunwrml.F"lul.w.‘liuu f-l.'li{lid- ) )
Lane Acquisitar oct, 1854

Fakligan fara | Coda | 18R]

Porl Qas'm dutkarity Acl, 1975 [ odified in 2002]

The art:qu aes oot

The Factaries Bt 153

Electrcrty Act, 1920
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Sindh wildlific Pratectian {Amendmert| Act BIGE

%indh Formst At [B311)

The Ewnch Fishenes Srdinarce, 1380
SdmraIG;.-dellnes far Thermal Fawer Stabans, 1355
MutionBl Bisd MI2INGEIONEH GUIdEes of Standards

Thee Bakistam Enviranmental Assessment Frocedunes, 1697

O5HA Stardards Healoh Zafeby
warld Bapk Guldeinae on Fradronriant

Wil Bank EH & Grenesa? Galdelizes, 207

3.2 PROVINCIAL AND NATIOMNAL ENVIRDNMENTAL FOUCY, LEGISLATION
AND GLIDELINES

The enactrmen ol comprehensive legisla Lion on the envirambent, covefing smulliple areas of coicemm,
i% o relatively mew and Sogedng phenonendn it Pakislan, Whereas, g basic palicy and |egislatee
Tramewrnk [ar the geadection of the endronment and averall biodiversiy in the country 15 now an
place, detailed rules, regulations and guidelines required Por he inplemestation of the policies and
enforerment of legislation are s%llin variou s slages of Formufatian arl discussion. & Lt Erueivigw
afthe exisking natei®&l pnlicics, Irgislabion afd guidrfines is presented helow.

421  Natienal Congervation Strategy (NCS)

The Matkenal Consersation Strategy {HCS| 1z the primary Policy document of the Govesnment of
Fakistan an natinnal environm ental iscies. The Policy was approved by the Bzdeeal Cabinet in iarch
1992, The Ltrategy alse attained recogntion by sntemational doner agencles, princpally tha world
Bark. The MCS [deviidfhes 14 oom'e areas ineluding eanserystion of biodiversity, pollution prevention and
abatertent, soil and water conservation and presenatinn of cubtural heritage and recommendds
Imrmediate attention to these mre arcas in prder to presen the coynirg's envirgnment,

A midterm review of the achicunments of the NS in 20K conclyded that achievements under the
N5 hawe bern primariky awarencss raising and institutional buikhng rather than actuad I prowvernent
to ermimonment #andl natursl resources and that the NCS was not desgned and 15 nat adenwately
focusedas a natlanal sustainable developrent strategy’. The need therefore arose fod amore Tocuseel
Matianal Envrrsnimental Ackeca Plan [NEAR] required to bring about acbual Inspoverments in e slate

Tathur 1. Huneun et ul, Fukatan's Nptionsl Conserrllon Streiegy Renewing Commitment 1o Aciion, Peport of the M-
Term Review, 2200
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of the national crvimnment with greater pmphasis on powsrty 3 eduetion and eoomeimle de sk prrent
In additkmn to envirenmental sustzinabilty,

Thie: MLAF was approwved by the Pakistan Enyironmental Prataction Cou nal wnder the chairmanship of
Lhee FresldentyChief Executlve of Pakstan In February 2001 SEAP now conshtutes the natsanal
enudronmiental syenda and s cme obleciive 15 te Inltlate actlons that safeguard public health,
promote suskalnable lvelihoods, and enbance the quality of [ fe of the people of Pakistan,

fuMational Erviraornental Policy has been approved by the Federal Cakenet i s mestmg hald duning
Jume 2005 Thiz polxy has already been endaesed by the Pakistan Environmental Frotecton Councl
durlitg 2004, The new policy has total 171 guidelnes on secteral and cross-sectaral isives, The
objertives of dew policy Include assurance of sustalnatle develaprient and safeguard of the natural
weatallly of euntry. The following are the appraved Sectoral Gu lelines;

- Water Supply and Management;

- Air dualiby and Molse;

- Wasle Muenagenent;

- Foeestry;

- Bindiversity and Protected Areas;
Climate Change and Qzone Depdetian;

- Energy tfficincy anol Ronewahlc;

- dgriculure and Livestock;

- mulalateral Eraronmental agrecments.

3,22 Mational Environmental Policy 25

The national ervirenmentzl pehicy aims t0 protect, cersena and restere Pakistan's envirgnmert in
order to impraova the quality of ife of the ctizens throwgh sustinable develapment 1he ohjectives of
thr pabicy are:

- Conwersation, restoration and elleieat mand gement of envirenmental resoudsdes.

- Intepration ol envirarmental congiclera lons in palicy making ard plan g process.

- Capacity building of gowernment ayencies and cier slockholdess al all level for better

environmenkal mianagement.
- Meeting imternatsnal obligations affectivcly in ling with the nptienal aspirations.

- Creatlon of 3 demand far envirenment throsgh mass avwareness and community mobilization®.

INakonal Erwlropmental Policy, SoF, 200
-Hekaaal Enwreamensal Paliry, s
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3.23 watlonal Climate Chanpe Policy, 2011

To ensure that cimate change 15 mamsireamed in the econemically and sorially valnerable seckars of
the geonormy &nd WA steey PERMGELan towardt cimate resilient devedoprnesit. The main oblecaves of
Pakislan's Clirnete Chenge Palley Irclude:

- To pursue swstalned ecanornic fecwh by apeoaprlabely addressing the challenaes of clirnate

clarige.
- Tointegrate climate change policy with oA her iner-related national polides.

- To focus o moa-poar genden sensilive adaptation while alio prometing mitigation 1 Lhe

eatent pousi e a8 cost-2flec e manrne .

- To ensure water secarity, lood security and energy secarty of 1he ountry in the lace ol the
thaltarges poged by climate changs.

- Tarninimlzethe risks arlsing from the expecbed Increase Inirequency and | neznsity of extrems
weathes ewents such as fiaads, droughts and tropleal storms.

- Ta strengthen Inwer-minskerlal declslon making and coordmation wechanlsims an cllimate
charpe.

- T latilitale @ffective use of the opporlunities, paeticufarly financial, available ioth nationally
artl intenalion ally.

- To fosler Uve devekoperenl of approgriste economi incentived 1o encourage public and
private sector investment in adaplation messures.

- Toenhance the awareness, skill and institirtional capacity af relesant stakehalders.

- Topromole consesvatim of fatoaal sesources and bang term sustainabiling'.

Axd4 natienal Fower Follcy, 2013

Thr Ministry of Watcr and Power of the Governmarnt of Pakiztan has developed an ambitous pover
policy to support the current and future energy needs of the countre. This bold stratesy will set
Fakistan on a trajectory of ranld LOMRMIC Frowith aid soclal devedagrant. SlrnuStanesusly, itowill
addrazs thekevché?eng&i af the poivaer SECtar In ordes Lo povide ruch needed edief i e citfoens
of Pakestan.

- Bulll & power generation capaclty that can meet Pakistan’s energy meeds in 3 sustainabfz
Fhanner.

- Creale a culture of energy eonservation and res poasibilicy.

- Ensure the generalion of Imeapenuive anol sHordable electricity for gemestic, cammoercizl, and
indusLiidl use by uxing indigenous resources surh as coal [Thar coal) and hydel.

- Ndinimize pilerage and adulberatinn in Fuel supply

ANadshal Clne Quange Falcp, 231,

CFbsFlag La AL RE Inshtutona, Legsloton and Pobcy Franew ok 4

- Promote waeld class efficlency In power genaration

= Create a culting edge ransmmssion nevsork
timimire inrdficierdcirs in the distribution sysdern

= Miririre financinl kpsses acrnss the system

- Align the munistrics irvalyed in the cnergy sertnr and improws the governance af all related
fedreral and provincial departments as wefl as rc"gul.'rrurs':.

3.2.5 Natienal Environmental Action Plan-5upport program [NEAP-5P)

The povesmiment of Pakistan and unted nation geweloprent propram JUMDPEhave Jointly mitlated an
o Lt el o supmurt pragrarn called e Malion al Cwvirgronental Aclion Plan-Suppore pragrarm [MEAP-5F)
slpred In October 2201 and Irnplemented In 2002, The development objective supported by MEAP-5P
is envitonrmanlal sustainability and poverty reduction nthe contex ot ecomemlc gromh.

326 Sindh Environmental Frotection Ac 2014

The Siadh Envrenmental Protection Act, 2004 [SERA 1014} is the basi legislative tnol empowering
the government tofrarne regulations for the protectuen ofthe environment The SEPA 2014 is broadly
applicable to ar, water, sol, manne and noise pollution. Fenalties hawve been prescnbed for thase
contravening the prowizicns of the Act,

The two primary oeliberations of the Act are the conduct of prowects orte after approvad of
enaaomrrantal assestnients from the SEPA ardf adharence weth Sndh Envirenimentad Dualiby Standards.
[SECH.

3.2.61  EA Approval Mechesm froim Sindh Enyinaniment Froleciion sgendy [SEPA}

as per the 2074 Begulatinns, Fropmnent wall submit an FI& repart for ther praject activitics to SFea
and scrk appmyal an the samc From the ageney. Ten hard copies and 1 soft copies of the Bk repart
w?l he submitted tio 5 Pa. i wallthen gramtits dooissan anthe ELA a5 per the roles and procadures set
pit in the 2074 Kegulations, The follawing rutes will apay:

- A e s payable w SORA Tan eview of the CL2;

- The [l sulinission s to be accompansed by an application in the iormat prescribed in
Echiedute ' of Lve 2004 Repulations;

- EL[PA &y bound 1o conduit a prefiminary scruting and reply within Foer werks of the submissien
of the repart a) confirming cempleteness, or b) asking for pdditional information, if necded;

“Hpbrag| PrecerPr'ly 1013
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- Thegrapanent will publish apublic notice in any Englith or Ledy national newspaper and in a
lewtal newipaper of general circulation in the area afected Yy the project Che pubbe notice
wlll menticn the lallawing:

o The typeaf praject;
= Thekscatinn of the prajers;
o The naine and adde e4 of the proponent;
. The plares 2t which the EI& can be acoessed;
o The date, time 2nd place for public hearisg of any cmments en the pragect arits £14;
= The date set for public hearing will nat be earller than fifteen (15) days Moo the date of
publcatian af the pulHae nodece
- Inthe revien process SEPA may consult a Cammittes of Experes, which mayhe constituted on

the request of the DG SEPA;

- D0 compleggn of thesevlew process, Lhe decision of SEPA will be communicated to the
proponent In the farm grescribed in Schedule v

+ Where an F14 s appreved, SERA can Impose additranal cantrafs 85 pat of the conditions of
Approval;

- LEPAR requred to make every effort ba commgete te ElA T esdew prscess within four manths;

- The approeal will remain vahid for the project dueatlan mentioned in e Ely Lot on the
candition that the project commences within @ period of three years from the dote of
appemval. IF khe project |5 intiated after three years friom approval date, the proporent will
hawe to appdy for an catanssen m the vabafy perrsd. The SEPA on receivibg such request grant
extension not exceeding 3 years &t @ tinve) ar reguire the gropanenl ko subinit o fresh EIR
in the opininn of SEFe changes an baseline conditions oo the praject 50 warsant;

- After repeiving appraval from SEPA the propoaent will eckeowledge acceptance of the
conditions of approval by execirting an wndertading in the form preseribed in Schedule W of
ih= X014 Regulatinns;

- The XHd4 Hegulations also Fequire propoaents to slldain fuan SERS, after comphetion of the
prexject, o confimation that the requirersants of the CLA and 1he conditions of approtal have
bt duly comiplicd with;

- The $EFA in granting the confirrmatean of corrglisnce may impose apy additional control |

regarding the enviranmnental management of the project Gr tho operation, as t deens
neCessany.

) - =
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I26.2 Sindh Envirarrmentsl Protection Apenty Review of IEE and EIA Regulations, 2014

The SEPA Review of IEE and El& Regulatinns, 2084 (The M akcgulations) promulgated vnder SERA
2014 woere enforcend nn Docember, 2024, The 1014 Regulations define the a pplcability and pracedures
lur preparation, suhmission and reviee of IFF5 and El4s. These Bogulstions also give legsl states o
the Pakisien Environmental Awsessment Procedures prepared by SFPA in 2074,

The Regulation classifes projects on the basis of expected degrea of adverse enwirenmental Impacts
and lists them in hwe serarate pehedules. Schedule | Rsts projects that may not hawe slgnficant
crwirgnmentalimpacts and therefare requira an IEE. Schedule 11 lists projects of potentiarky significank
cowvirgnmental im pacts requiring preparation of an B8, The Regrlations alsa requlre thak all projects
lacated In eriviranrmentally sensitwe areas reguire pregardtion of an £,

The following pragact Tals under the following eategy:
Sehedule i [FLA)

Categeery & Energy

“Thermal powar generation cver L0V

3.x62 TheSindh Environmental Guality Standards

Imng the construction and past develepment phase of the praject 5005 will apphy to any =Fliernts
thring opetatran and @nsslons. The complete SEQS 2015 15 aulached a5 Annewore-11. SEO5 Srandards
far dispozal of splid waste have a5 yet nol been praanwlgated

3364 Harardous Substence Rufes, 2004

Thi Sindh Hasardoos Subsiances Ruf=s, 2014 are a srt of rules dereved from the Sindh Enwlronmental
Act, 2310 and are fivey of the very specilic hacardous substances eegulations beought into force In 2014
aller the Initial dralt set of rubes deviscd in 2003, Thoy represent specific regulations with aspect of
handiing, swriage and dispusal of hazardous substances and jssuing an apgroving license ta the wser
or facllity. The Sehedu k-l ol the Rule: #nlists the hazardous substances that are undar the sorutiny of
the Sindh-E P’

ey IEs icensing Lexns, the Rules Righlight particular components as fllows;
- Employment of Sanlified technical porsennel
- Parking and labelling
- Conditions of Premises
- Lafety precautions

- Tralnugs

" I erany, Aradh Enebpnienrsl Feoasalon Agsrey, J026
* Hareiolr Sunarces Rales, 21 dmased b dnrmsrdl
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- Agomprehenswe safety plan
- Waste rnanagement Flan and

- Twanspaiting of hasardoos subslances.

1265 TheSindh Environmental Chunlity Standandd {Self-hbonitoring and Reportng by Industry)
Rules, 2014

Thete sules aie called the Sindh Enviraneental Cuality Standards (Self-Menitaring and Repeeting by
Industryh Rudes, 301, wirich iz enliraly based onihe homnor syseem, emerged from adialopus bebwean
the gnuernment and inoustrial repeesentatives. These regoris are submilled by an industrial unit Lo
agency in nespecl ol prioeity parameters. Prioeily parareetens are paraneters of Sadh enlianrmental
yualiby stawdards which selecved for the purpede of subimesslon of Envivanrmental Mositorng Reports
Lo e Apency by an kedustrial ualt. Industelal watt respansible for the coreet and timely subrlssion
respen b Lo the aggeniey. O Ll Basis af tbie ed lu Lo Bzl of an industrial umit, Lhe Director Gen eral shall
tlazsify the wait Inte categeny A%, YB7ar “C* for llquid afflrenes, ard categarny &% or *“BY for gaseaus

EATIESRHIE,
Category "AY Industrlal unlt

An indwsirial unit in categery “A” shall srbnit environmental maonétoring reports oo menthly basis. an
irdustrial unit in tegony "A° shall maintain a record of the times during which start-up and upset
conditions ovcur, and shall mention the 1otal time efapsed in surh conditions in its monthly
ervai ronhinen Lal raoibitoring cepore

Category "B Industrial wndt
#n industrial unjt in categary “R7 shall srbmit ervironmental monlonng reports on quarterhy basls,
Category "C° Industrlal unit

An Indusirisl unit In category "C7 shall submit cnyironmental monitering reports on hianmial basiz for
peioriby pardmeters in espect of liquid «tfluenis.

All measurements of prieriny pargmeters contained in the emarommental monitonng report ssbanithed
Yy ar wdustrial umt shad be based on tect reports of a certified end camental laboratory, and
attested comies of such results shall ke avtached with the enviroamental wosiloing repore The
E35ROUS @misiiens repart shall cover the priardy pararmeers Isted In Schedule-, and shall neluds,
cverny two years, metal anabysis of all gaseous erusslons frown the TWfustrial units,

3264 Trbunal Rules For Man-£ompliance

& failura to comply with any prowicen of these Fules (excep role R|1], 16]1), 23 nr 25) or any erder of
the Tribunal dexcept [ad én ordsr under rufes 28 or 29) dnes nok of itself render void the proceedings

* hrSinch Fredranmemsl Mol ty St (e E-kankarng and Reponing by ndasmy] Fakes. 2014

CFRENAT TN AE Insttutianal, Legklatian and Falicy Framemer b T

on any slep Laken in the proceedings. In the case of suh aga-cam ghance, the Tribunal raay take such
action @ i1 considens just, which roay include:

+ Waiving ar varging *he requirement.
- Stmking auk the claim or the respanse, in whle o in part, in acoerdance with role 34
= Bariing or eslriling 8 panty' s participation in the proceadings.

- Awarding costs in accordance with ralcs 6% - 755

3.2.7 land Acquisition Act, 1854

The Lamd Seguisition &1 [LAAY of 1894 amended frarm time to tline has been the defaca policy
poverning land acgulsition, resetilernent and compensatian in the country. The LA 15 the most
commonly weed law dor acqulsilion @i land and other properties for development projects It
compiises of 55 weclions peslawing bo aees nevhoations and Sureeys, sequlsltion, coempensation and
appartinrinent gwads and despured resolution, penalties and execnplions.

328 Pakittan Penal Code {LAG)

The Patistan Pendl Code (18600 autharizes fines, lmprisanrent or Bath for sefantacg corrupton o
fouhng of puble springs o reservairs 5a as to make them less fit far ordinary vse'™

A.2.5  Port Gasim duthority Act, 1973 ifiodificd in 2002)

This &rt prewvides for the estahlishment nf the Port Clasim Authority, defines its functions, powers and
intermitl organiration and lays down rules relitive to management of and navigation in marine ports

and wland waterways ports. The particular sections agplicable 1o the Praject are:

Srcmien FLIEY |2) Mo Theaner, Agent nr Master of a vessel, or any industry, manofacturing
aslabilishrmznt, el laetary or ary ind, cags handlng conipany, Rermingl operator, eee,. shall
dizcharge any solid or liquid, wasle, Sily, nosious radsaclive and hazadows subslances, bilge
disrharges, residues and miztures containing redieus sovo apd liquid wastes, de-Easting of
un-washed carpo tanks and me washmg, garbage. emissian of any effluent or waste or air
palwhon ar naolze 10 any amount concentratlon or level In escess of the Hateinal
Crwirdairiagal Qually Standards, or swandards, wiiclh may be specilied, [rom e w me, by
the Autharity for Port Bmiks,

- HECTen TIAY (3) AAy poesan eenoasening the provisions of sub-secton (2} shall be liakla to
panalty as datarmined and notfied by the authority from ome ta kyne for each contraventmoen
1n addrion ta the charges Far cleaning af the Port and removal of poflution therefrom.

- Sectian 71 |2 (1] Mo propenant of @ profect shall commence constroction or gparition nniess
he has f led with this Authary a5 initial eneirgnmental examinatien o, where the prejret is

Tz Empuprent Tulraimb Aules of Froccue 1013
Lo e hi=r gt b,

SAASLHAT TS LKL Instubenal, Lagkaben and Pollcy Framework 18




Lresranmental and Secll impack Assessmes [ESA] ol
EQIPE-II 500 R AL NG Aurewd Cinnkined Coba Prser Plank Karachl Paklskan

. likeely o wauwe an advierse envieenmental effact, an environment Irmpact assessment, amd had
whitained from tha autharty appraval in recpect thereof.

- Sectionm T1 (CH (2| The Authardy shall: - (@) feies the initial environmental ceamination and
acrord ity approva, or required subirnisslon of i Covironmental Impact Asessment by the
pepncnt; ar B revlew the Environmental bnpace Adsetsmenl and accord its appeowal
subjecl 10 Such condition asit may decm fi b impose, ar reguire that the Erd renrment lenpact
.P.ssessment‘&e re-subwnilted after such modification as may be stipulated (poa.gov.pk, 2016

3.2.10 The Antiquities Act

Thie Arititpitses Act of 1575 cngures the protecion of cultural resousces of Pakistan. Tise At is designed
Lo prodect “sntiquities” from destruction, theft, negipence, unlawful escavation, tiede, ard expart.
Antigwities hawe been defined in Live Bct s ancient prenlucts of hieman sctwlty, Bistorical sibes, o siles
of anthropalogcal or cultural Interest, national mokurnents, sbe The law probadifs nes constractlon in
thee preagimity of @ proteoted antkquity and ermposess Lw Goesernmeanit of Fakistan ta pmhi!m ExgEyadan
inamy area that may romtain arcles af aschaeoloplcal significance.

Linfer £he fe, the progect proponents are ohbligated to:
- Emsure Lhat no activity 35 underta ken in the prosmity of a protecied antiguily;

- Regawt to the Department of archeobgy, Gavemrient of #aklsian, sny archeabgical
discevery Made during the course of 2 project™’,

3311 The Factorkes Act, 1024

The clauzes relevanl i the projact are those that concern ta health, safery and welfaie of wirkers,
disposal of solid wasle and efFFluent and damage to private and public property. The Factori=s act also
provides regulatian for hand™ing and disposal of toslc and hatardeus rnaterials .

3.2.12 Electricity Act, 1910

The Act provides 2 begal base for power disnibution. & licenser under this Act ks enabfed wo operate
iupply of edectricity. This Act obligate koensee 1@ pay conpensation far any damages cauwsed durmg
the constiuctions and mgintenance of amy power distribotion Faedities.

32113  Sindh YWidlife Protection (dnsend menk) gt 2008

= — ——
The Sindh Wwaldlife Ordinance 157 crmpowers the pavernrment to Gatlare tertain areas resersed far
the protection of wildlife and &g contral actaitles within Ukese sreas. |+ also provides proteckien to
endangered sproies of wildifiz'

I hirpi . Eow ki sctphye

Upagbcta i gy pk, 2005

t= The Pakisiwl vwde [The Factorice el 19394)

"z ke Taorg, 2008
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Efulivremitd ard S lal Impart dawessment (E515] nf
ULLFS-[11 SHIU %' RLNG Based Combrred Cycie Pamer Hant darsctn, Pakistan

3.2.14  Sindh Forcst Ace (2012)

The act empowrrs the provincial forest departments to declare any Farest area as reseced or
protectrd. The Act alsa empowers the provinclal forest departments 1 prohibit the clearing of forest
Fear cultivation, gragmg, hunting. rernaying farest produce; quartying and teifing, kpping nd topping
ﬁfirEe_S. brantheas in regerved and protected Forests™,

3.2.15 The Sindh Fisherles trdinance, 19840

The Sindh Fisheries Srdinance, 1980 regulates fshing i the public walers, including the coaskal areas,
af Sindh. & empowers the government of Sindh to lssue licenged for fishing in pubklic waters, pok
restriction an tha type of equigimenk that can be vsed for fishing, restrict fishing in cortain areas gr of
cortmin species of fish, regulate the onshore trade of fish cateh, und regulate the fish processing
industry. Article B of the Ordinance prohibits the discharge of wastewdter to public wabers withgat
1he= canw=nt gf the Mrockor Flsheries. R

3216  Sectoral Geddeltnes for Thermal Power Stations, 1987

The sectorat puldelines deal wills rajur ther mal power plants producing efectrical enerpy from fassil
fuels dcoal, pas, all;. The puideine & prepared fo assist project propanents to Identfy the key
enwiranmernital pasareters thnse are requiréd to be addressed ta develop mitigation measures and
alternatives thal reed 16 te tonsid=rad in tha ELE.

3.3 NATIONAL AND INTERMHATIONAL GLNDELINES OR STANDARDS

3.3.1 The Pakistan Environmenizl Assessiment Pracedyres, 1997

The Pakistan Froironmental Protectcn Apendy preparsd Lhe Pakistan Emironmental Assessmant
Proceduresin 1937, Thoy are based on ruch of the existing woek done by intesnatioral donor agences
ail Mur-Gowernmertal Orgapiaiens [WG0"s), The package of rapulatians prepared by PEPA Incluggs;

- Podicy and Procedures For Aling, Heview and approval af Environrmenal bssessmerts;
- Guidelines for Lke Preparation and Resew of Envronmental Reports;

- Guidelines for Public Consalkaticn;

- Guidelings for fensitive and Critical Areas: and

= Ercrorsl Guldelines for varlous types of projests.

Tarehionesks gou ek
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3112 QSHA Standarts Health safety

The Cxcupztional Safeby and Health Adminictration [(5HA] are issoing safely and health program
reanagerent goifelines for vse by employers to pravent oorupatienal injuries and illnesses. The
Oeeupatonal Safety and Health Ack of 1470 [25HA] reproseniatives hove nated a strong, corelatien
bietween the applicatian of sound management practoes in the operation of salety and health
progearms and akw Incldence of accupatenal injurias and ilnesses. wWhere effiective wafety and healil
managemenit is praciced, oy and lllness rates are sgnmicantly less than ratcs at comparable
warksiles where safety and health managernent i weak ar nen-asistenk,

35148 has cancluded that effective management of worker safoty and health peatertion s a decistee
Pacten m reduting ihe extgnr 2nd the sewenty of work-relabed tnjuries and illnesses. Efieclive
manzagament addresses all wark related har ards, including thase polential hacards shich oould resu it
fram a change in warksitr conritions or practices. 1t addresses haards whether ar nat they are
regulaved by goverghont stamards. =

313 wWorld Bank Guldellnes on Enviranment
The principal World Bank publzcations that cantaim envircnmental guidehnes are listed below,
- Emvironmental Assessrent-Operataenal Pohcy .01, Washingten, 0, 50, shorld Bank 1509,

- Enwvirormenldl Assessrment Sourcebook, volume I Policles, Procedures, and Cross-5ectoral
Issres. World Bank Technical Paper Mumber 139, Dovicomnent beparlinent, the warld Bank,
1691,

The abave twa puldicatons provite generdl guidelines for the copduck of ELA's, and address the EI&
practibignars themsalves as wiell 35 prajoct designers, While the Sgurcebagk in particular has been
feslphed with Bank prejects In mind, and |5 especially relevant For the empact assessment of large-
scale infrastructure projects, it centains a weakth of useful infermation, for emvironmentalists and
praject proponsnts.

Thee St cebionk Identdies & woinber of areas of canceny, which shauld be addrassed during impact
assessrment. i sets aut gukdellnes for the determlnation of Impacts, provides 8 chesklist of tools to
identify possiolz blodiversiy ssues and suggests pessible mitlgadon measures. Pessible davelopment
prelect Irnpacts on wild lands, wetlands, forests etc. are also identifles and mitzation measares
sUREEsted.

334 World Bank EH5 General Guidelines, 2007

The Ensircairmental, Health, and Safety {EHS| Guidelines are technial redenenee docriments with general
el mnduitrp-specific mamples of S Ineemational Foostry Praclice (GIP). YWhen one o nore
mreanibens of We Woekt Bank Group are involaed inoa project, these C5 Guidelings are applisd 25
regueirgel Ly WNelr respective policies aad standaids. These Gereral THS Guldelings are desgned L be
useel topether with the relevant industey Sector CHE Guidelines whiclh prostde guidance 1 use s on LS

1z50Es i sperificindustry seetnrs. EHA aonsideralions oo cedparate and Faclliby-level business eacesses
Inan orRamied, hnarasg hica® approach that includes the fallowing stops:

- Adentifying EXS pegject hazards and associsted nsks as early as possiblc in the Facifity
developmeil ur dreject ceele, Including the Incarporation af EHS considerations inta the site
seleclion process, product design process, engimeering planning process for capital requests,
angineering woik ordes, lacilivy modification arthorlzations, or laeout and process changa
plans

- Inwolving EHS profescinnals, whe have the experience, competerice, and aining necessary o
auess and manage EHS impacts and risks, and carey g speclalized environmental
maanagement fonctions incfusl g e preparation of prejecn or activibespechic ptans and

procedures.
- Undeistaniding Lhe Likehhaad and magntude of EHS nsks, daied on:
«  The nawre af the project achvies
«  The polential consequendes bo werkers, Communeties, o the easirenment

- Fawarivg sirabegies that ellininate the cause of the hazard at ts source, for example, by
selpcting less hizardiowes materials or processes that awsid the need for EHS contrals.

- Impreeng FHS perfarmance thioogh & eandinalion of ongeing maaiterng of facility
performance and cffective ncoountabilieg '

GLATSLSR11ACL1AKL Irettuskornl, Legislation and Polloy Framawsoek e

Atnwronmartal Hedth and bifulp Canaral Gudal e

GEMSESLE114IG1TEE Insuslzngl, Legslxien and Polcy Frarmewor: -1




4 PHYSICAL ENVIRONMENT

4,1 GENERAL OUTLINE AND 5COPE

This 2ection =7 1he E5lA dorumermt presonts A detziled
descriptinn of physical emyironmental condinans af the study
ares. The dala collection trchniques are combination of both
primary gnd  secondary means by feald  werlflcations,
observatinns,  sampling  and  maomtoring  which  was
suppbermeated by review of published iberature and previous
ESlg studies ronducted in the prapozed prolect surrgunding
arcas. The base lne data defines, elaborates and present
phiysical crvironmental gualice within the project sooounding.
[Fefer Ewhibit 4.1 for pictoral presentation of Baseline
inugstigations and ohsenvations)

Exhiblt 4-1: Fictorkal Presantation of Baseline lvesligations and
Qbservations

+  Topoeraphy and land
usE

- Geolopy

- Chmate

- Al duality

- Water Resources

- Water Quality
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4.1 TOPDGRAPHY

Thr ity ~f Karachi has @ [and area of 3,640 km® and |5 ipcated @n the Arablan Seacoast In the eau erme
south of Pakistan; the ciby is becated 3t 24Y457 ta 25157 narth and GE237 to 6737" 2ast. It 1 bounited
by Dradw District in the northeast, Thatta Cistrict in the southeast, the Arablan 52a te the soulh aed
the Lasheda Qistrict of Bakeshatan Province to the west.

Earachi ran ke broadly divided into bwio parts; the hally areas In the ronth and west and the crastal
areg in the sowtheast. The hilly areas of Karachl are krowy ko Le the: off-shoots of the Kirthar Range.
The hizhest print of these hills In Xarachi s about 53860 I the exlreme norlh. These hilly areas are
Arupid of vegetation and have wide plains, dry river Beds and water channels. Karachi has o kong
crastling inthe south. Specifically the ropography of the skady area is quite gentle and i elevation is
iNEreasing as wa move tovwards the nerth. The land besdering the stucy area has an sevation lest than
2} m ghrvee the zeq |evel {amzlh while the land In the narthern perphesy of the study Brea lies In-
betwaen i and 50 m arnsl. Exhbbik 8.2 represents the topgraphic 2levation map of the proposed
project areas.
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kit 4. 2- Topaographit Elevation Map o the Proposed Project Areas

Lrvelranmenial and Secal Inpack Ak idrsod [ESIAT ol
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4.3 LAND COVER B LAND USE
Land wse and Land cower [FLICEH comprsitian and its
changa are the substantial fators having dirert infleence CADICOVER
an urban ecological systems and gendifions. The Gt of - The phwsicel laru lpe oh Che
Karach has bean through astringert wrbanization during surface of the earth.
Fast twid derades and many studirs have been palonred - Lard cover data documents bows
far its LI C analygsis. Aceerding to the Pakistan [eoncmic mucn o a regen i coweieg by
vareny A013-2074, Karachi is the largest and Lhe [asest Faeeste, watlards, Fnpenious
q q r
Rrovang urban certer of Pakistan nffering the most it l Eaa
. atherland and waser fymes.
camplex 5ot af urban devrlopment challenges will &
gopulation of about 20 million having annial growth rate 1AMO LISE
af 5. - Lard use fescnbes bow the
land caver s mad died.
j lics in the faafr district of
The propesed projert arcas lics in the fia st TNer=iare oy ireT aIAn
Karachi ar Fort Laswm ta the sauth where a major portion —
r . e
165%) of the noafler area of rF-rt C!B:IITI compriscs of . Recrestional « non essentals
saline channals and creeds of tha inactive Indus Delta The ke pasies.
1eraining partion 15 oCu pled largeby by rmangrovas (225, © Transpar - roas, rlays, and
mudilal, and beaches [9%] and ather areas (4% such as alrmarts
_5 | indusirial, comrnercial, residential avd agriculbwre and at - Agriculte=al - tarriland.
E oiher hangd landhi and Korangi iredusbiial aiea nostly - Resident al - hausing
g ccrpmed with  infustrial, commercial and sesidential - Pormereercial - busiresses ord
2 setup. Exhibit 4.3 represents e Tand cover pallern of .
E Karachi, Edhibit &4 represent. graphical iepresentlatian of
the anid rower patiern of Lhe propased project area, while Land vse patbern b lose prodmty of the
prapns ed project sunounding @l Porl Qasirn, can be Deen 25 Bdibit 4.5 respecivehy.
Exhibit 4.3: & raphical Repassentation of Land Cower Patiesn ol Karachi
Irsupirisl mngd
s e BuliT.un ﬁes::inmlalmus
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Exhlblt 4.4 Graphwal Representatien af the Land Cover Pactern of the Froposed Peoject Area

Land Cover Pattern of the Proposed Project Area
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