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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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01 G1% Grid Swtien at Eulsdng Ganyumiabad Grid statlon

Enviranmsminl and Soel impart Anmarerd [E 48] o
BTPE 11 200 BTV KL kES Based Combdned Cycle Power Flant

Lrewramental are Secial impart Acossnsnen [F5A] ol
BOPS T 900 KW FobES Baced Cpmoared Cwrdn Pevaer Pland  atchl Fakiman

wll

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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FirviiorrreenLal end S lal Impoed Azessamnnl, (E5 1A} of

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

Ll T ERR T A P Insttutonal, Lagsiation ard Folicy Frameacrk ’ 317




Lrreircrereant sl arad Wcu] [mpar] dgaeaameni (4] l
RPN vy ELMG Busdd Coritirad Tpdu Poaer Mo Earachl, #akskar

enulronmental and Bodal Impact Bsscearert {EEA) o)
- W0 By ALY 15 Baceins Cunnldnzd Oyl Fovess Plank Exachl, Paktarn

- 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
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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,
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. 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 '
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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
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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
Badreen Lasd EX
15 ALt Areas
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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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4.4 GEOLOGY

Gedagy af the area wnder focws is underain a lower Indus basin
describiesd at lidus river allodal early Escene *, Early depasition BCCENE
of sediments include sit, sand stone, canglomerste, Imestane
with low cewmpact and cementing materials. Surfare Teatures
synching delte end walley replon where anticling ridges are
eepsied A per Satipraphec descnption, Hai) and manchar
inclined two lumnutions genlhy aortheast Ro southeast o
wFfshion e, The coastal veglon 1s found to b2 of tertiary and gost-
rertinry origin. Blatler o ol {1029 dates It as recent as Eocens,

Thr Fecene Epoch. lasting
From SE to 329 millisn years
aga, & 3 major dwizcn of
the geokagic imescale und e
secend epach of
the Paleogerne  Peraxd 0
he= Cancooic kra

Tee 1egiont has been forrmad by the upheavad of land fram the
Testlryt Sed, which orie extendéd up to the northem border of
Pakistans but, gradualty wilhdres with the risiog of the Hiralayas. The undertying recks ana emcstly of
maring arigin, highly Folnberd, fautted and s e ewepahan: (e e ol, 2000 STeaioeAnolss of Sndh
fapst fstures and Satiors )L

4.5 CUMATE

The climate of Karachs 45 charactenzed as hot and drg during summer, and mald dyring winter with
heawy, sporadi, ralnfall during the mansoon. | he summer monican presails in the Proprsed Projesy
ared [rom Mid-harch to Mid-lune characterized oy wery hot temperas ures, dry oenditens, moderate
wirnd froom the southwest and law humi2ite; argh rainfall, high bamaeratusas, wsgh humidity
characterice monsgas frorefdid-lune tehald-September, and high winds from dme saothenst.
Although the termperatures are muldar rompares 5o summer Qut higt hors2ty makes the haat
opprassie; Bost -monsonn summer that is from Mid -Septembe to Mid-foveribe is Snaaceroed by
cessation of raigg @ reeectisd inowind spesd. Temperaleee rceases by oouple of degress and
hpmid drereases by abront 10%; and winters norsoon fome Mid-Hosemha o Mid-March s
charastesized by modsrate temper ature, dry conditions, Foss humiby by, gt e winds [zesart Lhies Pewlly
and northeast. The mopsaon is characterized by a reversal inowind direction during the remaiaing
moriths and heawy rainfall occwrs over mast part of the Indian Subcentinent. inkarachi geer the ponrse
of the year, the temperaure bypcally vanes fom 5%°F b0 %4*F and is rarely belew 35°F or
aliowe 1007F.¥early mean masunum and minimant temperaboras frarm Janaary 1, 1980 be December
31, 2016 are presented below In Exhiblt 4.5.
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Exhibit 4.6: tean tAasimuar and Minimurm Temeeratu re |woary 1-138 0 erember 12,-2014]
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4.5.1 Walker Termperature

Karachl 1slacated rear a large bady of water and ower the course af the year the auerage surface water
TEM peratire Bsperiances some seazenal variaton

Tha time af year with wormer wrier lgsts For 2.8 moadhs, fromn Moy 21 1o Qopest &, wilk an average
terparature aboer 527, Thr day of the year with the warnmest weaten is June 289, wilh an averape
ramparatere of 85°F

The time of year with cooler keader lasts for 2.7 months, from December 27 to Werch 14, wath an
avrrage trmperature below 755 The day of 1he year wille the coolest water is fanuweny 31, with an
avrragn trmprerature nf 72, The inean inonthhy water lenpe atore [roim Tameary 1, 1980 @
Necermber 31, 2016 @ presented bekow in Exhibild.7?.
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Exhibil 4.7 Mean Manthly Water Tomperature danusry 1-3980 to Becember 31-20LE]
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4.5.2  Ralnfall

According b IPCC report, 2007 decrease in ranfall patemn has been abservesd along the coastal belt
and arkl plains of Pakistan, in upcoming yoars mast part of Pakistan will experlence dry hurid
canditeans especlally Sindl, Balochistan, Pinjab and the cantral parts of Merthern Areas will receive
bess than 250 men of rainfall in a year [PRI0), The vearly average rainfall pattera <f Karachi from
lanuary 1, 1930 to Decembes 31, 2006 shows snome seasanal varlatken in fnonithly cainfall.

The raiy pevice ol the year lasts For 3.2 mantis, from June 25 to Septernber 15, with a decroace gF at
ezt L5 irchier in A1-day manfall. 1he most rain fall duriag the reonth ot Dirly. The rainfess perlod of
e year lasts for 5.3 mpnths, frarm Septernber 15 to June 25, The kask rain falls around pay.

The prebability of greciplEtion and wet days observed at Port Oasim varies throughout the year,
The wetter seoson fasts 1.8 months, fram July B to September 1, with s greater than 2% chanca of a
£lven day belrg awet day. The chance of a wet day peaks at 14% on July 20

The dner seqson lasts 10 morths, from September 1 to July & The smallest ¢hance af 3 wet day
is 0% oon May 3.

Based o the categorization of min algng, sapk alone, of a milsture of the tws, the mest comman
forrm of precipitaticn throughout ¥ year & ~ain afors, with a peak probability of 14% on fuly 30, 1he
Mean feathly paetigitation recards far Karachs Seuth Districe ean be szen in Exhiblt 4.8, while Exbibit
4.5 mean monthly rainfall pattern of Karachl presemted helow.
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Exhibit 4.8 Wakitnurm Precipitation (54 oy 1150 1 Decemiber 31-2000)
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Exhibit 4.9: fuerage #Monthly Rainfall (lanuary 1-1%80 to Deceniber 31-2016)
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4.5.3 Relative Humbdlty

Kurachi experiences weny significgnd seasonal waflatian in the g ceved humidipg, The humidity
comfort |evel is based an the dew polnt, s 1t determines wied hee peespiration will cvaparate from
the shin, thereby conling the body. Lower: dew points Feel driee and higher dew points feel more
hurnld. Unbke temperature, which typically warics significantly between day and night, dew polat
tends 1 change miore skredy, so whike the temperatuce may drop at night, a ruggy day is bpically
fallowred by 3 mugEy might
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Thie mwggier perkd of the year lasts for #.8 montfs, fram March 15 ta Sovember 3, during which Lime
the comfort Iewel is muggy, pomesshe, ur misereble al lean 27% of e time. The muggies: Jop of the
PEAr 15 Wy 26, with mupgy conditions JIX of the Tme. The leest mogdgy day ol the WEar |5 fanucny
28, with mupgy condinons 2% of the time.The mean monthly relative horsidily Tor Karachi South
ahstrict can ba soonin Eehibiy J. 10

Eahbbil 4,10z Felative Hunmdity

Humidity Comfort Levals
mua0y

Fab Mar Aqir Kiay Jan

Fowda: Aesmher Spans.rom

454 Wind Speed and Direction

The praposed projecl aréd lies Inoa region where wand blows thraognout the wear with nsghest
welorities. Curing sumnier, the direction of 1he wind iz frorm soutl-west to west and durng winmer
season the wind Waws frenn warlh Lo novekeast and 1L shifls seuthwest to west In the ewening haurs.
The wind yswally carries sand and salt with it resulting in sesgre cormsion and eraslon. The wind
direction and speed in bebwecn the bwo monsoon seasaas, summer and winter are rather unseiled
and |arge variatians have been reearded incterms of speed and direction, The: seesonad winds ane dig
and have a deskcating effect during say B June, in July and August the wind containg mcistus e

The ayerage hourly wind spored in Eararhi eaperiences siprificant seasonal variation over the cuurse
of the year. The wingier parl of the pear laats foa 5.2 rdcwiet, [oun Aped 17 Lo Saptesnbar 19, yalh
wwerape wind speed of more than 5.5 esiies pae Hoor, The windizse day of 1he year is fore 30, with aa
awerage hnurly wind spreed of £.0 mites ger fowr.

The calmer time of year [asts for &8 manths, from Spptember 15 to Apedl 13, The cplmest day of the
weal is Mowemher 27 with an avrrage hnurly wind speed of 3.7 miles prehaor.

The predeminant average hourly wind direction in Karachi varies throughout 1he year, The wind
nest ol vern Tioar 1 west lor 21 o, Trom Ay 43 Lo Mavember 30, with a peak gercentage

- —_ =

ERSEaA] 05 a7 Phymeal Ergimrment a-1%

Evvitommatal and Soclal Impact Ascssmeant (LS00 of
I e REMG Bacaad Combivecd Cycke Powecr Pant Kurrchi, CubisCar

af %% on By 2, The winolis mast &0 e rom the oecm for L5 sonrks, Trarn Mevamber 39ta Joruary
13, with 8 peak percentage of 39 on deprmber 8,

Ewhibit 4.11 and 4.12 shors the averaze wind speed and direction of wind in the proposed poject

area

Eshlbat &.13: svcragr Wind Spread {lanuary 1-1980 Lo December 31-200E]
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Exhibil 4. 12: Wind Direction ever the Entira Yaar January 1-1980 to December AL-20014)
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4.6 AMBIENT IR ANDNGISE QURALITY

Alr pallutien has a direct Imgact on the health af hemans and the ervironment. Diferent emission:
allect air quality. bs discusaed previousky In the chapter-2 project description of this E514 document,
the proposed T K d50 MW RLMNG CCPG L project will Include modficatigns within BOE- 1, KPC, 1andhi
an Caywmabad G far powor evacuation of the propnsed project; theeetore several existing
saurces ol emissions in Fart Qasim, Korngi, Landhi and CGayyumabad were ideritified aad raoniloned
arcnrdingly For baseline air quality establishinent. Howeser key 1oeus remalngd on the miain Project
site, i.e. BOFS-IIL, which iz Kcated wilkin the sdcinity of POA as the proposed project ray contribute
1 the gasrous emisions and noise gereration during constraclional and operationat phase ether
Tasitive Or negative.

461 Baseling Data

Subsequent todhe alr quahty baseline parameters* subjected

1o neonilenlng, primary basellne data was cornpdked by . Aribisrit Sir CQuatity
anobilicing Slobal Crvarmarental Laborabery JGEL tearn of Baseline Parameters*
Crwirenrmental Samgling and Monitoring |ESRA). The ESR - Ph

team taried oul aembient air monitoring and sampling at

siles where small scale miodilicatemn: and installaticas are i e

required For the propesed project, the ecations included =) 5

Landht and Sayyumabad Grid, However it is important to -

- Molse Lavels

nate that E5M team of GEL & already engaged i quatterly

cnyirnnmental monitgring and testing of edsaig power
gEneration wnits of KE, therelore dala Teom Quarterly Environrmental Moaiiening Aepots [CMR] of
BOP5-b and KPC has al2o heer eonssdared bor baseline arm béent air quality of 1he groject surrounding.
Fictorlad peadibe of armbient air ahd nolse monlueing 15 gresentad as Exhiblt 4.1% and the sampling
Iowatptn maps are presented as Eahibat 410 vl Exhibit 417, The montoing resoils along with
graphical representateen s gluen in Exhibit d, 18 end 4,19 respectaehy.

- .
Exhiblt 4.13: Poctomal Prafile of Ambient alr caeality and Moise lavel Montoring
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Exhibit 4.24: Artent far Monitoring Location Msp at Port Q3sm fer BOPS-11 Power Project
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Exhibit 4.15: Ambi=nt Air Monitoring Lection Map at Korangi=X PG for B2PE- Power Project
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Exhibit 4.16: Arubienl & Mon lering Locaten Wap at Landhi ler BOPS-1 Power Paajeci
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Exhibit 4.17: Ainblent Alr Manitning Lecelion Map at Karangl-dayyumabad for BOPS-IN Power Praject
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Eahbbiv &, 18: Ambient Alr Quality and Molse Monltorng Results
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Exhibit 4.19

Ambient Air Quality and Moise at BOPS-|
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BOFS- |11 900 kAW HLNG Based Combined Dypcle Power Plant
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A.E,2  Key Obserwatlons an Ambhent Air Quality
The: by observation: are as Tollaws:

&l the ambient wn gualivy parareters monitored at fie dfferent lecations for BOPS-] were
obzerved 1o be within the SECES limit.

- all tha arnkeent air quality parameters monibored a1 Leodhi, ROC and Oayyumabad grid stabans
were ahzeryed to ko within thr 5ETT5 [mit=

- Onealthe reasons, of refatively clean pir guality within the project surrcunding iz fresh sea breeze,
which dilutes zir pallusion.

4.7 WATER RESQLURCES

Thiz sectien details the water resoures af the proposed project area. Bath, sorface and ground water
rescuries have been surmmazrized in this seckion of the report. Carae was carnpiled Irow Secondary
soweLes 31d thraugh field observatians and ata collection (ELS, lield suivey).

4.7.1 Surfoce Water Redaurbes

There ara na sipoiflcant natural frashwater sources in the propescd projrct arrea. The Indus Risver 15
anaul A% kr Lo the wesl of Kaachicity and the Hub Arver lles &t 8 distanca af 3 bm to the northowest
of Eararhi. & peiennial slreans at orginates from Balochistan and marks the boundany batween
Karachi Division and Dalochittan are The sources of fresh water in karachi,

The Lyarl andt Blalir Rever that passes thraugh the city da nat haue any natural fow, @xeepl deiing Lthe
trernsoons 1he Lyar Awer falls in Kemari and Malir River falls in Gieri Creek. Sda lic Sieee is ephaceral
an4d 15 consbteted fram ron majar thbutaries ie. Mol and khade as well @ sorne minor Libuotaries.
khade is a perennia! strearm that originates at Khaoteji Falls and gains flow as it traveds aceoss Lhe Malic
Basin.

Puit dauivn lies orihe nactve and western axtent of the indus delia which 15 largety ard and svampy;
the dettaic raasiline assnriated wilh Indus Dells i€ difsecied by 17 ma)or creeks and qdmersus minor
crocks. Thramajor creeke of the Indus Celta within the sbody aea include the Phitti, Ehoddi and Khal
Uraeks. Minor creeks, withm tae study area clese to Port Clasin includes Korangi, Giai, Kadiro, 55aro,
Ghare, Chane Waddo and Ratleal ereak.

Thr Indus Aiver had a river-foaningted eutoary™ bul due 1 Lse increasing dernand of fresh water and
increasing number af dams and rescregies the discharge o fresh water to tlhe deleaic iegion became
Ien wihirh i eritically aferting the yrawth o mangroves and the aquatie Mo and fauna. Hewever,
the flow nf fresh water increases during s ummien Soulhasesl mcnsoon seaton. In betweean 19405 and
18505 srmbankmerts were consbiocled on Halgji and Keealbar lakes to divert freshwatar from indes
Riwer into thesse Jakes @nd o feed the drg Gharo River. The diverted water apain re-enters the intertidal
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delta within the siudy area at a distance of 17 kilometers. The water fram the Keesjhar Lake is abo
used for canal-Fedd arrigation within the eastern side of sbudy area.

Tha main murnno*:cshwatw into the meartidal dettale creeks of the seody area 15 rain 3nd assccialed
runendf during the sumenee manzmon, The minwater drains the land 10 the north of e study area 2nd
foird the intertidal delaic crecks alorg the Ghane Aver, Malir Rived, ephemeral draing sweh as
Badalnullah, Chaggarmullah, LatnuRah, and Mabyonullah, a5 well 35 wasbawater deains, partcularly nto
Kerangi Craek

4.7.1.1 DOrinking Wahar Ra50urces

Hnee the key componant of the proposed pooject Bes in Pord Qasim, ther=fore the drinking water
samples wera collected frorm BOPS- facility and subjected t2 microbial and chrmical analysis in the
{Aahal Frdirpnmental Lab [GEL| Pet. Led. The laboratory resulls of diinking water are presenken briow
in Echibit 4.20 and Evhibt 4.21,

Exhibit 8.20: Chemical anabysis results of Grinking Water

5. Ma. PEraimeters Unit=  SCOWYS  Concentratlon " Methed

1 pH _ E.5-8.5 761 pH metar

2 Tulal Gissolved Sglids mgd 10K 536 APHA 1540 C

2 Total Suspended Solids mdl _ =5 Hach Methad S00G

L) Chearide mgA 250 B7 90 APHA 4500 €1 €

E Tota.l Hardress* mfl - =500 203.57 BIHE 2340 C

§ Fluotide™ mg/l 515 .62 Hach Mrthod #Hds
-~ — =

7 Hrtrate gl «E 0 Hach Method BOGE

8 retrite gl = 0,044 Hach #ethod BS07

] Sulphate* eng/l 150 B Hach Pl 8051

1 bcarbonate g/l _ 115.15 AFl4 1320 B

11 Resldual Chlorine mgfi ns n.os Hach Methed 2031

ML AATIA0S1TRE " Phpticdd Emadrommert 25

Evhibit 231z Mcrobial Analysls Resuls af Drinking Water

5 No, Fasemeters Recommended Value Results

1 Total Colony Count =500 ofa f ml A50 clw f mil

2 Taotal Canlarem cfu ¢ 1600 ml 0 cfuf 100 mt
3 Faersal Califiarrm 0 ey 100 mi 0 cfu S 100 ml
4 Faecal Sreptococei 0 chu 100 ml h oofu ) 260 ml

Rt ormuuraihes Pakae oo WD oo hnas for eeinking Wader

4.7.2 Key Observations on Drinkdng Water Quallty

Dilrking, wrates guality at BOPS 1is fit for human corsumption.

47251 Ses \Water

Tty pedwater samule: were wibjected to emeironmental mentanng and testing and Loth the 2anples
were collected froar BOPS-| imtake and outfall channed, since the BOFS-NI Power Prajece will Tulfill ks
caaling wates needs frar the existing sea water chanacl. 503 watcr samphng |acation map has been
presented as Exnibit 423 allev piclorisl representation of seawater collechan whech has been
presented In Exhibit 4.2, whil= the sweatcr analysis vesults in Exhibl 3,24 and its graphlcal
representatlonim Exhlbit 425,

Exhibil 4.22: Piclorial Aep esentation Far Sea Water Sampling

\wiatcr Sampling from Irtake Channel

Waler Sumpling from Qutfall Channg|
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Korachl Paclstan

Sea Water Analysi

Graphical Representation of Average Concentrations af Sea ‘Water Briakgdis

Frurunmertal and Souul iImpad Ansramert (F 48} of
BPHI| 500 MW RLNG Basea Combined Cythe Fower Aant

Enhibit 435

Frvirnnmantal and Socnl imEar Saeoment [E4A]
ECIPE 11 5000 Fafuh AL K Baricd Camibdned Cycle Fowes Flark Koruc i, Fakislan
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4722 HKeyDbeervations on Szavater Quality
Followirg are the ey ghsoreations on seawater quality within the project surrcunding

Scawarer is wsed for cooling the power ganeration units, therefore the discharpe fram outfall
channr usiglly demonstrates about + 3 o 5 C variatezn i segwater st the e of discharge,
hawrever mkal kength of the discharge channed alio plays a significant rele in ber perature
redfuckien at fina! descharge. i

W nlakn Chann

L
mCutal Shi

- Another factor behind elevated lewals of seawater ternperature 15 that the tergeratare Tn the
E Arabian 5aa s stranghy Influenced by the ranzoors.

Nl Sew-ci

- The highest temgrerature occurs arounsf May, shortly befare the soothwiest monsoon scts in.
Temiperaturs dropsin reid-sumener because at this ime cobf water from the decper seacirgplates
neat Lhe cmad

- Howesver itis iimportant 1o npte at present a'l the paemcters are within the 5505 limits, which
shiows that the eaisting pawer genaratlon enils have well developed systemt and protocsls for
S0CS conmplianee.

gl

Tokal Jusserded Selkb

572111 Waes

Karadhi lies on the nortbiern end of the Araban Sea that estends southwaeds into the Indian Goean for
thonrtands of ksmeters. The coast s expased tg waves from the gouth, soutbvaest and west The wawe
reginie on the coastal el of Kerachi varies with season. It bas bern nbsereed that the duning the winker
sedson, when winds arg aiound § my's, the castal waters are abmnost calm andd during the southwest
monwan the wave height is lesithan 1 m, the winds are around 13 my's and the waves on the coast are
wiare thar 3 o high. Degp sea wave dota, for the smirthwest Monsoon rr1.|:|nth5 M3y 1o September]
applicable to Pakistan coast is given in the Exhibi 4.6

Phyviz Al Eralmement

Prlarwlery

EH

Exhibik 4.25: [xpep Sea Waye Bata, tor the Southwest Monseon Months (hiay to Septemberk
Applicalfe To Paklstan Coast

Fesoliant ; v Perio (Reconeds]  HEHer ol oo Tl He b
! Wore Halght g3 Was for &7 BT 1LET  ILAS  TEeF Totad
fat] A-I1 i}

I ._l = =
Tempeire

Otad¥ 1aw di%w O 00N 00N O df J0w Ak Tax

bw 1.0 L1% S 18 04 00N 00 Q0% 0 Ea%

10
10
1%
(=)
)
Lls

Liwi5 12% 678 63 22 064 01% J3% Lo d0%  173%

1TKE

LGta LD 41% A& 4%N 0N OON 02 0% 10 i 1XEW
UG EgUATNL]

GLMESH 11405

GFRASEALAT 14051 FRE Fhyacal Lrsdronmrent 430




Ervdrarmantal ang ol dmport assmame [Fea] af
NP5 3040 P Fo WD Banied Corldned Cyde Power Plans Errnchi, Fatislan

Endronmoraal and Sociad Impazt Asessmenk CES 1A of
WS R L Rersed Connliiand Oy be Power Bant Karachi, Pakinlan

47222 Tides

lides* along Karochi Coast are senidioreal but didrmal

inequality 15 alse present, 1he et of this shows up i daily wE

tidal cycle as thero are two Hi.g,h Waters and bwo Low Waters Tides are the rise and fall of
which also wary considerably fram rach ather in tidal sza Jevels caused by the
helghts. Thesa are classified a5 HHW, | HW, LW and HLW. comibined  eftects of the

gravmatianal forces macreted
b the mozn and sunand the
retation of the earth.

Thie tides move from west to east o, the tide at the Hub
River Coast arres about 20 minutes eadlier than Karachi.
Slrwilarky the 1des at Karachl Harbaur arfwe at aboot 10
minutas earler tham entrance of Foert Qasim. When tides
proaress up the Rhith Creck s magnitude increases and thers |5 wne 1ag. The tdes reach Fort Bin
Clasiam after 22 minute which is abouk X0mniles feon Karachl and 12 locatad anout 15 miles o ta creck
Fram the zes. &t Shag Cresh bdes fall dows rapdy due to frictional effects and the gradeal
weakening of the tidal lusces. 4l Ghao 35 ries frgn the Phittl Creek entrance the tides are almost
ha'f of 1he anean fea bldes a the entrance. Lowest sstrongmical Tide (LATI s - 0.6 m. |he highest
fstrongmical Tide {H.4.Tpat POAE + 3.7 rmowhide the Mean Tidal Lewel (WL 15 recorded az 1 1.7 m
Exhikit.

ATLE.3  Seawater Currents

The spead of the current 15 generalty o, about ¥ kpots*, The speed increases up ro 3 knod during 54y
ransaon. The directlon of the cet is directly felated with the prevailing wind system. The scot is
generdlly easterly In the 59 rensoon and westerly in the MF monseen. The slighe differsnce in
direction In the Western and Eastern part of the Karachi Coast & dug to circulatory pattern of the
current araund gyres* which are esualty fermed ab the center of the sca. There is o clockwise gyre
durlng 5w mansoon abd and-clockwlze gere during HE mansoon funmishee, 108 Quraishee (159649,
A9RE] has also obsereed the edisbence of warm core eddies In the offshore areas of Pakistan,

- s
47220  Seawater Salinikies

The avrrage salinity of the sea waaleris in between 35 to 37 % |paits per thousand| il reralns constant
thraughaut the year eacept in the months of monsoan. Dwing the eoeill o murigann L avBrage
walur af salinity dearrases tn 16-25 3 for a Few divgs. The salinity ion smos? of The inlentidab cesks ol e
Indus Oelta ramains betwoen 37 and 41%. for mast of the year. It drops to about 30%.in certain creeks
during the period nf Augsist to Cetober, due tn the rain, The intlud of ioodwater from the [ndus River
lowers salinity in 1he creefs adjacent to the river?.

A.F3 Groundwater Resouioes

Groundeater mesaurcgs in Karachi are limited. The aquifers close to the coastal bele are miostly saline
and dry and this water cannok be used for drinking, domestic and agricufture purposes, Meanhile

| (AT U AR sTA 0f @ AGT, Haer Beliery PoNER, ARLE

ALPELAAIIAULLIRE Physkzal Ensironmens 4-31

the anuifres which lies nea 1he vicinily f the Hob River belt are well developed ard are soume of
water for agrirulpure and ol ler dorm estlc purpeses., Generally, the aquifers in the propesed project
area are Bstirnated ko lle at depthe of abnut W4 1o A0F.

4.8 FAULTS, EARTHOUAKES AND SEISMIC HAZARD

Eelng lacated clase to the callision ksundary af the Indian and Ewazlan plates, Paklstan lies In a
seismically ackove rone Fakistan is lagated in the Indus-Trsangpo future Zane, widch & raugh by 200 km
farth of te Hirealaya Front and is defined by an exposed ophiolite chain alung il southera margin.
Thie region has the highest rates of srismirity and largest garthyuakes i the Hirnalaya region, camsed
man by by meerment @n thiost Faules, Seisenic 2one mapplng of Faklstan has divided the oountrpimta
faur setsmic 2oncs ranging in term ol major, rmodecate, minor and A2ghglble 2anes with respect m
ground accelrration walues, Under this cuning Karachl Divislon has been 1dentified on the edge of
mpderate ta high hacard cone. This @002 has mings to moderate damaging affort. The proposed
Iroject it Fork Ciagim is locited sdjacent 30 an aglwve tecwanic setting, and |5 @parcsimatedy 190 km
amst of the triple rontinertal jurection betwsen Lhe Arabian, Eurasian and IMian plates. Tha tectanic
map of "akistan 15 pregented in Bxhibit 427 Tectunits Map Pakistan, while ExhibIl 8,28 represents
tecianics af southerm Pakistan and Exhibit 429 represents eailth guake denzicy of Pakistan
resdectively

EafilbIn #,27: Terton s Map of akistan
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Exhibit 4.28: Tectonics of Sauthern Pakistan
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Exhibit 4.29: Earth quake Bensity of Pakistan
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The stuly area exgeriences an carthquake density of less tham 1 Richer Seale prr year, Earthquake
eplcenters, for rmagnitudes bebwoen 3.5 and 5.5 ML have been recorded along the Pab fault, Hab
fault, Drrach-Mal fvult, smaller micre faults east of Karachl and in the offshorcs areas southwest of
Foit Qashn. Bazed on the Global Seismic Hazard Wa g Froject [G51LAP the peak ground acceleration
[PEA) of 10 % In S0 vears is 1.6 m{s". Exhibit 438 reprasents sesmm ke hazar & ina p ol Pakistan.

ExhlbIt 4.390: Selsmle Marad Map of Pakstan

Fobrie. Ciatid Slaln Srofqueal Tuesy UTIEEL Taysek Horoed Mo uf Poneton™ fboma o STRAR),
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4.9 TsUMNAMIS

The coastal belt of Pakisian is bocated in an area of patential tsunami. While largr unami genetic
earthquakss hiava bean relatvely rare but Lhess is potential for 3 Bsupard assaclated wieh the Makran
Subductien ?gne [MEZ] or smaller kecalited tsunamis associated with several smaller thruse Tauhs
around Karachi. & mag of histormeal tsunarnls that have been generated, some In dose prasaniky to
the Port Ciasim Area, is shown Exhibit 8.31.
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Eahibil 4,31: Historeeal Tsunamis Generated In the Aegaon (p To 1945]
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Coastal aress of Kaachi rright experlence the ellfect of Tsunamls as the coast line af Pakistan has had
already eaperiented this natural baeard i the recent past. A earhquake of magnitedes 8.3 generated a
destruelive taundrml wave Inthe Mortheim Arabian 52a and the Indan Ocean on 25tk Movermbar, 1594,
produding 12 en LolS o high 2ea wave Lhat killed at sace &, 000 peopde In Pasnl and ad|oining areas. The
1sunami hit ws far gs Mueribai in Bidia. Kardohi, abwout 450 ke fror the epicenter, expesienced 2 m high
e waves which affected habor faciliies. Hence, the ocourrence of tsunarm cannat be ruled oot in
futyre. The: rity of Karachi lie close ta potenlial epicenters for lage earthguakes and It demants
attention of the Iocal goverminent 1o enlance the capacity Tar mansgang disastiows sltuation, far
mminimizing disaster risk angd response in order o reduce lomses frorn bsumaimi or olher clmatlc evens.
The coastal belt of Pakistan is alse highly sulneeable  to ryclenss and assoriatend storm surges. 1Ehas
been recorded that Fourteen tyckenes avents had orcurmed bBetween 1991 and 2001 |[NORRFR, J0HI7T)

4.%1 Stormsand Cyclones

Iropical oyelones alse oocpr perindically in the coastal arras. These ryclones bave high intensities, &
taral of 14 cyclones hawe been nberreed which reached the mastal areas of Pakistan sincel971 o
H¥H. The cyrlgne of 199 in Thatta and Badin districts wi ped oul 73 setlaments and killed 15E people
ang 11,000 cattie’s. Mearly OLE million people were afected. & destroyed 1800 small and bif beats
and partially damaged (42 hoats, cusing a Joss of B 380 milTioen. Lofses 1o infratlorelune weee
ectimated to ke Ks F50 millon <Chimate change may ancreasa the frequency and intensity of storms
andd could cawsa chanpges in their tracks. Alkough the frequency of oyclones alang 17akistan coast belt
ig low bul it can cause & hupe damage when It occws. Hence the possible ofcurrence of @ futare
cyclone with severe consegquences 15 quite rare ot canmet be ruled out (WDRMFP, 2007,

CHAPTER

5 ECOLOGICAL ENVIRONMENT

5.1 GEMERAL QUTLINE AND SCOPE

Thlz cectlan gves the detmiled descriptinn of  the
ecologeal emvironmerntal candifiens of the study area.
The propased project area under rovicw was awessed for
its potental impact en beducrsity, and ecosysten in
short and lorg term  [he data polieckien fechniques aie
cormbination of bath primary and secondary. Privieary
means by field veeificasions, observations, sarmpling and
monitoring within the close progicnity &l nagor projec
installatinns i 2 €450 ALNG based CCPGU Lhat will be
imgtallerd within rhie eaisting, premises of BOFS-1 and thled
as BOFS-1 &t PO

Hawever ecalogeal baseline af thr areas which reguires
small scale medfcation such as gritl inslallations and
repfacements at Oavyemabad, Korangi and landhi were
alzo macda part af thiz bazeling invesTezatens ipplementrd
try secondary raeans of warification, which included reviea
vt pubilisled liveraty re amf previaus £514 studies, condurted
by EERS Put. 11d. in 1he surrounding areas whera snall
seale noadilicaticns will be made for the proposed prasect

Horerwer key Tocuy ernainied wilhin the lose vty of
ELPS-Il project she at P& as the proposed projecl anay
contribute to the gasecus emissions, noise goneraticn and
heated effluent dizcharga dunng  constructioral  and
vperaticaal phase which may ultimatefy affect the ecalogy
ol The  peEcl Suredunding &t POA, Rfarthermore
rodifications asscoiated with the proposed project in other
areas are unlikely to bAing aaaout ary charges wathin the
ecalagical environment in s surreunding. [he base bing data
dedines and elaboraies the gesent ecologlcal enaronmental
guality and Fratures of the: propased projecl surrousdng.

[Redar figure 1 and 2 11 obzerve cn-spot coalogical baseling
Invactipations and samahng pictures)

KEY FEATURES OF ECOLDEGEICAL
BASELINE

& Seneral kabHation ot Sudy
Fowra ureher Fius

+ Tl of The Sludy Ama uindu
1 [Msrgroes|

& Tara ot The Study ares under
facus  [Wacnatauna, MBI

-

FIgure 2: Locdeglia Liper Obsemwrg the Ford
Sprcles

Fgure L: Pda ¥ udre Sanipleg ot Prejock Bhe
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Eapeerts in the field of terrestrial ecodogy were engaged in the area of mterest frem Global
Frirgnmental Management {GEME|. The floral and Faunal cheersiy was alse determined By random
sampling in and arcund for the area under fiecus. The objectve of the study was ko establizh rerrestrial
and marine ecofogical baselne of the proposed praject ste and ts vicinsty.
- - -

Sampling Incatinns for the identification of fora and fapna, assemblages ware carefully salected wo
that the masamum number of specics ran be ohserved and sinificant ecalogcal kaselne can be
generated far the proposed preject area, A hamd-held GRS was used to decument changes in the
ecnlogical assemblages.

5.2 GENERAL HABTTATION OF AREA LINDER FOCLUS

The propesed projoct site 15 located om the mertheeest edge of the Indus defta syster, which s
rharacterized by long and narrow creeks, mud flats and the mangrowes forest ecosysterns towards the
south of the plant. The present deflta gowers an arez of abaut B00000 hectares and is charactanzed
by 16 mnjar crecks and ipnumerabla menor creeks, dominaved by mud flats, and frNEINE mangrades.
Thre rousta] mprphotogy is characterized by 3 network of tdal oreeks and & nurnber of small slands
with sparse mangrows wegctation, mud banks, swamps, and agpaans formed because of changes In
MIVET CRINEES.

The Gham Fhith Creek Systern consists of three creeks. Ghara Creek, Kadiio Creek and PRt Craek.
£ threa are cannected In a serkes starting from Gharo Creek at the roslb-gaileen eod 1o the Phitt
Creed &t the south-veestem emnd and locabed at 22.3 n from Karaohi, This oresh, sysleen i@ sboul 28
krm fang an4 its width mnges from 250 ke 2,500 m. The Kgrangl Cresy, and Kadiro Creeks are connecled
with it at We north.castern epd while it acks as reain waterway cannected with the open sea al e
senth-western ool However the projert amea also sustalng Manprowes forest within ils wicinily
iminediately after the putfall channel, the forest inhibits dwverse species habitats of Marine Benthie
Irveeibebr s, repliles, birds, and Nora. Boweser it is mpetant 1o note that the proposed project
does not Invakee clearance al culting &f th e Margroves speries within its viginity,

turthermare the key area under focus for baselng etaldishment and ather arens pnder mpdification
and installation sustarns & vegetadan which 1z maostly donsieeted by shrubs However variatinns in
wrgrttion :umpusihun wera obsarved with warying microhabitars, Eahibit 5.1 represents the wea
under Fraous for E{‘{B&itﬂ baseline estabfchment while Exhibit 5.2 represants the flara and fauna
sampling kxation map
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5.3 FLORA QF THE PROIECT AREAS

LAl SurveySampling Methodolopy for Bangroves:

Bpedeic sureey was carrled out during the estatlishment of the baseine, to assess the health of
Mangroves within the graposed project womty, Accorting to the Sndh Forest Depariment, the
muarigroves in theranea are wnder the control of Sindh Ferest Cepaftrment and rart Gasim sethorty
and 7 iw declared vy "Protected Foresks®,

5311 Arlel Descriptlon

The POM buill area 15 kaated ad,acent to the
rzain land and  has been surrcunded by -
mrtenzive nelw ks of ergeks ten dominated
by rgrgraves vegelation where few of the
hatir ytic s pevies wene growing an assaclation.

The proopeied project i located in Peal Clasim
which 15 part af the indys Icka. Tee Indus Deia
supports the seventh [argest mangrowe forest
et in the world 'WAF-F). 1 the Indus Dalta
mangrove  ecosystern  @ight  species  of Figure 4: Hatural Awcennds marka mangroves o trae puifall
riangroves [have been repated out of il Epecles drannel

kriowen 0 accur in the trogical fovests of the
wenld, The Awicered maniie is the deminant
specied of e mangioves in Lhe Indus Delea.
Extallished natwral of  planed  Manghave
habitats were not observed In Immediate viointy
uf the projest §ite at bath the Intave and outfall
tharmel area howawer, the oulfad channg s
linesl wsiLh irang e raes of Seicennd rmarind of
=N m in height. [Reler figme 3 & 4 10 obierve

mitual Aviceanin oo Indngioves gt 1he

outfall channe |

F pguire 3: Avirannin mmrus

5.3.2 Terrectrial Flora

5.3.2.1  SurveySSampling Rlethodalogy for Terresiral Flgra

The ibred wan suresyed by abopting o plot ez mathadology based on ooular obServanioens was
prepared For the propesed project aeea.
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53232 arlef Description

The proposed prajert imstRllations af BCLA, Korangi, Lanedhi and Clayyu mabad are in the buittop area. The
wegetation s domingted mosthy by shrubs; kowever yariations in vegetation composition wore phsened
with wanying micrphabiats. The associated Ife forms poensisted kalophytes Belonging to Farmiby
Chemapodiaoern. The other significantly represented members of the flocistic list belonged 1o Poonrere,
Asteracens and Zygephyliorass. The tesrestrial habluat in e Stwdy Area largely consisls af arid and diy
plalr land. Plant species reparted From the ared Include Mesquite Prosoms Wkifarn, Indian Milkweed
Ciratrogs provees and Cager Ewsh Capparls deciduas the most abundant ameng these, Mesquite
Procops juliflerars an atien Ihvaslve specas which |5 harveseed by the lacals and skt i he local ke
market for fudl wowed sud construction of local hots. Locals graze their carnels on Mevquite Arosois
Jiliffera.

The geneeal floristic lisk phaonned ot PO is preserted a5 Exhibal 5.3, while on e other hanol the general
flaritic list observed at Landhi, Korangi and Qaryumabad is presented a5 Echibit 5.4 accordinghy

Exhibiit 5.3: Fhw al Species Qbseived in Intertidal and Terd estrial Habitat of POA

5 No Tason Famidy
. 1. Blaptytrls sindice Stockt ex T. And Aranthaceas
Fa Arhprenther ospare L fmaranthaceas
3. Ferfatrois pivalis [ILF.Gmelp Field &R W ooed Db aceas
4. CalabrofS procerd [Alton) W.T.Mton ApICYNEEaE
5. Cumpd megpetinor At Al
6. LOWMIEDR procumbens {Aowb.p Amin ASLErSBaE
7. Sanrhus gsperFlg. AStErKESE
R Awizennio mariea Terssk b e Avkennlaceas
9, Hellgt o opfisgisam Boisy Baraginasear
h [ER Cirpper deciga [Forsk.] Edgew Cappaisdaceas
1. Arthrogpernom mocrestprhyore | Moric,) CHoch Cherepodiaceas
13, Arthratrarmam indimm Witk ] Mag Chenopodiaceae
13, Atriples shocksi Bioiss Chencpodl aceas
14, Chenopodiom alion L Chemapodiacease
15, Solaskr imbvicehs Forsk Chenapodiaceas
16 Swaedd? frikhoese Forsk. ex LF.Grelin Chenopodizeeac
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5 Ma Takon Farnilly

17 Sioeda moenaice Forsk, e 1. F.Gmelin Chengpodiaceas
18.  Corpoliviug grvrnsic | Connbeulaczap
13, Cressocrebce L Conmhidaese
20. Cyaer s Hatiodas Vahl CYOEraceD2
2. Cughprbit sarpens Kunth Eupharbispeie
pr ANagr mevrarem Medic Fahaceas
¥y, Arcaca aiaten Delile tirnosacess
4. Prosaais uiftana Swartz BAIreOL A
15 Commiarpas bedssférd [Helmer| Cufod Nycgmaceae
26, Aelurogen fopagaices (L] Trin. s Tl Praress
it ChliTs Berliata Swr Pl:nr.m:_
1B, Cymociun cercd plon L] Pers Pracrmss
1% Oesmartachya dipinnatd (L) stapf Prcarae
3. Prspalum vagimebem Swarts. . Paart
1. Penpietus purpwenm Schum Reorear
32, Phragmiltes karka (Retz.) Trin. ex Stewud. Pt i
33 Spswebafnr wirginicws jL] £unth Peiar e
34, RivizopfonT mucmmaia Lam. Rhirophoraneae
35, Srlvedtandr persice | Cakadaragrmas
6. Tamaris Indicda Willd. Tamark=aaae
37, Fogania indico BurmF, Zypopihllatess
33, Zygaehplum siople: L Tymaphyllaceas
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Exhibit % 4: Aoral Jesiies Olueved at Lakdhi, Korangl and Oayyu mabad

; .= — -
5 Ng. Taxen
1 EBlepharls sindico Stocks ex T, Amd
2 Lacar aycifers L

i Fhoenix dactwifers ¢,

4 [munoea pracpmibnns (Faxb. ] dmin
5 AEE R AuETeT (Farsik b vharh
5 Raltatomum opfwealnssum Boiss
? Arthrocnemum maceashrchym fdTaric,j O Koch
& Arthroonemum indicwm (Wi, b Ao
a . Arnplaw stocksd AT
15k Suneda frelicesa farsk. gr LF Gmelio
11 Supeda monpips Foesk. e L Famnfin
17 Cresse crptic L
Prowcraiy juliffore Swi i

Agiurogies inpodondes (L] Tk e Thw

15 Chicns barkato 5w

- -
14 Cynodon fectylon L7 Pers

17 Iygophplium simplex £

Famihy

LT e

e e
Asteyaoes

Al rrmiTm
Baragmarsar
Cheropadacear
Chenopodiacear
Chenopodiacrar
Chenapodisceae
Cheropodiaceae
Corvohiulas eae
Iimosaoess
Poapeas
Poarcas
Foomene

tygopnyaceas

“BEREFSIALLE0G LTKE [TV —

Eragrremental ar: fon il mpuck fasisbien: [ESA] ol
BOPS 17 9MH1 R R RS Baced Comrbined Cprde Powan Flent

Karachl, FakkEar

Exhlbit 5.5 Pictorisd Profile of Comman Fhoal species observed at POR, Landdl, Korang and

Oayyuniabad

leunines sg

T
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5323 Congervation Stams

Based on Infarmatan avallatle in the ESiAs for progects In Port Gasmm, Korengl, andh aswell as
Cmpurnabad and Iterzsture rewiew, na threatened or endemic terrestrial plant sporics has brea
reported from the Sty Area, with anoexcephion opmangroves st Fort Liasim, The Mangrowe specics
Aviperaq manng found in the preject area and Fhirophora mucronanta in the sarroandings has been
Gtee a5 leask cormern [LO), jn ILCH red list of spedies, which endored its justification, = "This speses
is witkespread and common throwaghowt its range. & is & fast groving and fast regererating, handy
species, It is treatered by the losi of margrowe habitat throughout s range, primarity dee to
axtraction and ceastal development, and thera has baen an estimated 21% decline s mangrove area
within this specles ranpe sirnce 195 MadnEroye spees are rare at risk from ceastal devebspreanit and
extraction at the edrernes of thesr distributian, and are kel o £e contracting v these areas nore
than in cther areas. it & alse kely that changes In chimate duwe to glaobal warmwng will further affect
these parts of the range. In addrtion o that according t4 the Sirdh Foresk CDepartment, the area &
undrer the contral of Sindh Forest Ocpartment and Port Casim Authority aed declaned as “Protacted
Forests™. - — =

5.4 FAUMNA OF THE PROIECT AREA

541 SurveySampling Methodolopy far Coastal lnvertebrate Fauna:

B Aield sunrey wat undertaken by the marne enurgnment
experts on the during the maath of april 2817 at poject
aaea during the onset of South West Monsoon Poricd A
Linear wansects sampling methcdology was fnlimencd
using the hand-hedd GFS to dontify the sampling siation
locetions. A batakof four fampling locations were selecred
to detérming the baseline #cological canditinns at thre
prupited project site. Cne sampfing point was randomly
saected al KE eduling water Inlet and three sampling
paints at the outfall channel of e KL

Pidorlal vlew of iIntake Channel
BOPS-|

Fictanal view af Camaine autlet

[Refer Exhiblt 5.2 i ebserve flors and fauna sampling Crar el o B A I

peMnts]

A digital camers was wied to caplure wmages of the
marime habitats and fauna. The martne ineertchrate
SpeLimens (Gaslrnpmls. Braalves, Crustaeans, hiofouling
SrBANiErms etc.| encountered during the suryey an
anposed aeeas, were cnumerated, docymented and
idemlifisd A vaxomomic groups o 1o the ganus fevel by
refersing ta standard field guldes.

- — -—

GEMEESLALT &5 17KF Leobogical Endronmera 5.10

Far benthk: sampling {MB1, 8 spatula was used for sedment sampling top 10-20 cr of sedicnents was
collecled m SO0 ml plastic Jans. 10% neuteallzed rormalln was vsed v greserve the sediment samges
Fesr Furthee ariabysid at the CEMBE research Iab, Kerachl Universiby. Tk mocrofauna 6nd melofauna
were sepaated throogh the 3% mm Bnd B3 srom oresh siee sigve (iom the sedinvents and preserved in
5% forrmalin rileed with Rose Bergal for staining of anlmals. The meofauana was highly concentrated
with sand particles and debels, therefzre It was further diluted by rakang up 1064 ml sarpla theeugh
tap water. Frarn 100 il sample, 10 mf sample was taken far mesofauna anabyzls. Samples were
obeeived under the binccular sterec microscope and data sheet was prepared for the statlsticad
analysic presentad a2 Exbibit 5.17.

5.4.2 Briel Degerlption awd Findings

S54.2.1.  Eplpelaglc Fauna

Thie marine ivvertebrates play an impartant rete |n mizing thea crganicall ennched bottor sediments.
and are the key linkagas in transferring the enesgy fram lowear roph i level o the next higher trophic
lewel in the food chaln. °

5.4.21.1. Eplpelapic faune intake channel

Approvimately 230,008 mr' per hour will be used as intnke cooling water. The intake channel is
peoafuctive in ierrns of Benlhic fauna amd Fish species primanily dae to The fact it is 2 protected ares
and nn fishing activity is alowed in the intaks channe=l. The epi fauna obsrevrd ar one sampling
drcation nf the intake channed inclpdes juvenile fish, shimps, saimming arabs, mssels, bamades,
apster shells, gastropods. None of the kxoremic groups)speeics obsersed ak the sampling lacations
are listed as endangered ar near threatened or threatened under the red list pe Bished by 100K 2014,
Graph showing number gf organisms atinta%e channel ghsorerd in per kg of sereencdebris is presented
in Exhibit 5.6,
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Exhibit 5.6
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5.4.2,1.2. Descriptive Statistics

The epi fauna trapped 10 the nlet channel scroen wos apprekimatedy 203 Kg of fish, Bivalves,
cruslaceans and tio fouling orpanisms par week, display a diversifiod fauna. The desoiplive slatistics
of the faenal tomrwnily 15 given In Exhibit 5.00 while the patonah profile of fana and biofouling
prganism collscred Lo Lhe GOPS-1 intake cooling soreen on a weakly bazis consictet of juvenile fish,
whiinipas, fwitnming ciabs, rnussels, barnacles, ayster shells, gastropeds etc. is reprasented in Exhibit
57

Exhiklt 5.7: Dosonptive Sratisties of faunal eomrmu ity 3l the sanpled kecation

Sid Todwl Totsk  Min Mm Rt Corfldunior

b L] Mgan  Wariamn Stel
Lot bl Omv  Emor nd spp Intanral
Habom -1 2K 3367 ETad A 0 7 1 1% s

Exhibkt 5.5 Fictarial 'refile of € aelrgic Fauna Ohserved in bhe Sampling &rea.

Fish, buva™es, crustaceans and Lie fonlmg prganisms traoped in the sereen of inlake channel of KE
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Shrimp e R e spp)| Muzsed |adilg)

swimmirg crab Barnacles {ryntee shell
[ atums peliglows)

Ed2: Epi pelaglc una outfall enanne

Ihe qutfzll channel was sampled a1 3 lacations at an appros, distance of 200 m from each sarmpling
ste The eprfaunal abundanee observed at the crtfall channal Ceretitint spa was abserved 12 Le
dominant at kcatie R 1, the spedies sumberdedined downztrean at kecations 2 £ 3. lvenile species
of gastrapods Cerathium were [sund i patches and a filamentous green micioalzae was also
nbserved. Enhlbt 5.9: The Epifaunal Abundance (hsereed at the Dietfall Channed of BOFS-] while an
the other hand Exhibét 5,00 represents the pictonia | prodite of epi pelagr fauna obseneed anthe outdall
channel. -
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N Location #1
B Location #2
® Location #3

Fuulugjval Ensirnnmert

Epi fauna

The Epifaunal Abundance Ohsereed at the Qutfall Channel of BOPS-I
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Exhibin 5.9
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Exhibit 5.10: Pictorial Profile of Epi Pelagic Fauria Obsereed a0 1he Cutfall S el _ 542521 Oeseriptive Statistics

Abioul T fpecies wede bk ved (o the 2 oolfall eeatians in the channel of the BOPS-]E 1| power I
plant. Station &-1 bad the highest noaiben of individuals representing 2 species while Station (-2 and
Statign O3 had 17 individua ks represented by 3 and 4 sperics respectively. Statistical evaluation of
indriduals obzereed at 3 lecations in the gutfall chanael can be scen in Eehibit 5.1,

EshbbiL 5,11 Decsnptia Satistics of ndewidwals obsardad st 3 lecations Inthe outfall channel

Eratln Mian std Taed  Teaal el

T Ind Varane St Dev Erear Ind Sk Min Mak m: |
Statipn -1 ] L1 LL] ] ‘1-"“."9 a ¥ il 20 LER
StlonD2 435 1758 419 2oAR 17 3 o 11 17331
Sttion&ry Az SMI wENE LM 1 a 1 1z 2roul

543222 Diskribution Behavior

Caastal intertrlal areas have a diverse range of commurnities that inhabet muddyfclay shores. The
surfaca and burrewang marine invartebrates play an iImportank rede 0 rmizing the organdcalty ennched
moctarn sedirnents and ara the key inkages In transfermng the enargy frons lower trophic level bo the
nast higher roahic level inthe food chain. the manne invercebrate cemmmumities reported fren the
Study Area are chardcterstic af fine sediments frgm rocky o reddyclayey. The Epifaunal §pecles
dlistributicn |apgregate o randdm) 15 calculated for ach of the spedies lentified from the sarmpling
slaliong |5 givest i Exhibik 5.12.

Tkr agzregate or randam distribution 15 due to the mode of reproduction and bottam currents that
may alse br responsible far their distribiation behaviar. The Ineertcheatos cpifapnal communings are
restrirted tntnp 19 15 em of the bastom sabstrates. Thry hawe a relateeely shart regeneration [abhauk
34w time and are quick ta re-rolenize, The epifaunal communibias are good indickars of physscal
disturbance ta bottam sedimenits or pollution related studies.

Exhiklt 5.12: rhe tpi-faunal species distnbution (aggreaate ar randam|
Spoches Yarkance Mean Chi-=g i Aggregaticn
Carathim 104 3333 EELE] ELYT F Aegregrin
Barnades 12333 11.5333 [.1353 2 Randam
Coekemterwies 3 z H 2 Randam
= SR vt ; 3 ; . :
i = e algar Pohitheste Worm 92,3443 [LEEY] z 2 Fandam
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Ed223  Shannon Weiner Diversity Indea

Shannon wieiner diversity indes is a tool for measarirg the dialll of Lhe ecosysteny. The DRy evsity
valu=s are relativeby oo ot sampbe Station C-1 |0.62) al Station 0-2 and Statian 0-3 the diversity valwes
rangr from 359 and D.EAS respeclively, |Diversity ranges from 01-3.0). The spedes Evenness [F)
ranges From (G630 ta 0.9540. The normal range for eyenness (] 15 fram 6.1 to 240, The autfal channel
is 3 relavvaly disturbéd area, and therefore both specles diversiby and species ichness are relataeh
I, The Shannar Welrer biodlverstty ldes for the sutfall channel s shawn in Exklbit 5,13,

Exhibit 5.13: Shannan Welner blodiversaty lndex for the cutfall channel

iy SeMlon Q-1 Elacken 0-2 Stalon O0-3
shannon K bop Dme L 718 A B2 (1954 i Q&S
Shannon Hmax Log Fex £.71F ural 3090 1 %R
Shanagd 1.2854 [LY: B OLE3D

543, Renthic Inverksbrate (MED
5.4.3.1, Sarmpling methadology for MBI

The benthic fawuna (Macrafauna, Meiofaunas and Micrnfauna) play an important rofe in biodegrading

Qrganic substances %hri: and desd materiz and in lderating nutrisnts willin the sedimets.

Exhibit 5 14: Desciptive Stativtics of Benthic Fawna Observed Inthe Sampling Area

Mgan
Pean Sid. Tedal Total
Cnrtipll Ind. Virhrgr  3Ad, Dev, Eror nd Spatin Min, M=, Ul el

Sampic 1 15.08% 265542 Ia.23E 8.652 anx [ 0.5 4215 212472

The sediment samples were greasy; there was presence of ol in the samples inthe autfall dremn. MEI
were ebscrued te be abundant in the benthic fauna, In macrofauna, elizochastes {leman calar] were
abzervrl inhighest number m the sampfz falfewed by Falycheate and nemztedes presented balow
a5 Exhiblt 5,15, Moreowver, Copepads, Hastropods and Meress were also present Inosmall number in
thia sample which are presanted in Enhlbit 5.16. The maicfauna comprised of, rermatade was cbserved
In highest aurnbear in the sarnple follbwed by oligochastes and (oraras.
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Exhibit 5.15: Maring benthic |prertalirates abserved ot the eutfall sampling fbocation
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Exhibit §_16: MEI obcesved i the autfall sam ping locaton.

Dligachagtas

Hematgde Foraminifrea

422 Conservation Status

The banthic fauna listed abowe are act lsted as theestened, aear threalened or a& declining
papulations under the IMCM Aed list of 2014,

GEMSESLAL1406 TRF Feubgiral Enronme w20
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Sdd, Survey/Sampling Mcthodology far Endemle Blrds:

la estimate aifaunal diversiy of thi proposed project areas individual tound technigue wat used by
vaInE binocwlas spetting technique during field suracys and the identificd sprrirs were mmediateby
recaroed snd reported accordmghy.

5.4.4.1. Gamerdl Deserigtion sad Findings

rhr mangrmuers of the Indias Drta provide abund ant food

Whhe Crane rear Fropect She

and shelter ta 3 nnmber of endemic specivs of birds Figure
16. The commnn birds are Oystercatcher Hoemotoows
oatralegis, Lessor Sand  Flower Chreredeive mnongalis,
arrater Sand Plover Coeeadrivs lescienew!tl, Grey Plowe
Fhadirhs spuniamio, Golden Plover Pluwie!E apriceria, LilYe
Rirged Plnuer rhsemarive godiios, Kentish Ploser Chereds s
meeongrinug, Sanderling Felideds eiba, Dunlin Cafidrés
maina, Curlew Mamenios erpuaia , Whirnbiel Nurnenios

phaeamis. Marsh . Sandpper  Teingo stapmadily  and
Comman Sandpiper A RpReerces. Famirgas in Flight at Frapased
Froject frea
Brepding actlvibizs af a number of endermic birds hawe been
remtarted In the coastal wetlands of tha Detta particularke
Little Tera Steree olbyfrons, Comman 1ern Sterng hrundo,
Gullbillad Tem Seiochendon adabion, vellow legped Gull
LadLs shichhedis, Lasser Black bached Sull Lo fuscws and

Greal Black headed Gull ) paeLues lehthivpatus

A4 Conservation Status

Arang tnese irds, anly Cormmon Lurles Memenias argoeb s hsted as Near Threatened in IWCH Red
Lt

L5, Cetaceans

Mnlphing hawr been sightegd in the POA area of intreest and in the In the Imidus deltaic reginn, The
survay team did nat ohseres any da'phins inthe arca dirring the boat siervery. There is ne published
intarmaticn awpilabhs annut the numhber of Cetaceans that wisit the are. Similarly, te team odid not
find ary turtiex in the asem nor any turtle tracks were fonnd on the muddy shoaes. No Turtle nest was
aghsereed 1 is unhikely that the turtles wonld nest ine mnddy snbstrate, thry prefes sandy sobstrates
mstead.
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5.5, CONCLUSION

Marine benthic invertzbrates are essential for the amergy transfier withen the cozstal ecosystern.
Heiwarver, they hawe a short reproductiee [ife cecle, aspaciaily the marine benthic meefauna (0.5 mm)
that can quickly re=codenge a naw sike within a short span of about 2 — % weeks, Mone of Lthe MBI
sprics reporbed Gr nbserved inthe vicinioy are indeded inthe IUCY Red Lst. Evan thewgh indwlduals
are liable to be killed, the habita Inss associated with any constraction activity is eot ikely to hawve a
sgmificant lemg—orm impact on the b e species dus to thesr atikty to re=colonee guickly.

CHAPTER

SOCIO-ECONOMICS & CULTURAL
ENVIRONMENT

6.1 GENERAL QUTLINE AND SCOPE

& team of ewperts compeising of a socshoglst and an

arwirgnmentzl  assesemant speclallst carrled oot @ KEY FEATLIRES OOF SO0 ECCHIIMET
comprehensier study OF Spobecooreamic and Cetural AFECEMVCNT
cnwirgnment of the proposed project surrounding, The I EE
appraach and methadology vwas a combination of primary Demazrzphic

and seconnary data gathering technigqees much of the 1 Arrgnilieg

secondary data was extracted fram pravious ES1a studies gEtth

canducted in the projoct serrounding. This sectsen of the f::i:!::

repert reprasants the assessrment af the sedio-econemic L and Drder larty]
baseline of the proposed project surraunding based an Fryzuzmic

somal surveys 1he assessmant also ircludes a Focws onthe

Eender asperks.

Ihe sei0-economic assessment |5 foouced on evaluatlon of population, languages, literacy rate,
educational facilmies, health facilities, dseases, available utilitles, access b social amendies, foad access,
avmilabilty and mediurm of Wransport, occiepational seatlsies, water ieooces snd bowic needs of the
p2aple lring In the area. Howewer key focus remained within the clase vitinity of BOPS-IH project site
at POA a6 the proposed project snay contebute e piennt mnistions, noise generatian and heaterd
esfluent discharge during constructional and operatiooal phage which ey obimately afart the
socioecenamnics of the project surrounding at POR, furthermore reoddificationg asoocrated with the
propased propact at Kedangk, Landhl and Gayywritabad are wnlikely to being about eany 23mificant
charges within the socioecenemic endranment ik ks serrounding. The Infarmatian galned, nefped In
the meamurement and derermunstion of thasmpacts {positive ard negatioe) on saclal seedkces, livalinood
and cultural pattam of the population under stoady.

GEMSESLGLIAOS AIRE =) = Brakoglcal Lmdranimere 5-71

EMEUALMSITE A AT e A e &1




= — -

Erlronrental #d 52kl Imnp] assmssmeni k58] nf
BOPE-11H0 MW KLNG Based Combired Tyde Pomer Flanl

Kararki, Kaknzan

6.2 PROIECT LOCATION AND ADMINISTRATIVE SETUP

The proposed project lles In the junsdctoen of Pert Gasim
Authoriey (POA). POA was established on June 249, 1%73
and It ks the secand deep-sea Indwstrial commarcial pork
aperating In Karachl. This Port 15 stuated m Indus deka
reglan at a distance of about 28 nautical riles inthe south-
2as1af Karachl. Port Oasim b peographically bcated onthe
trade raute of Arablas Gull. The pore curvently caters for
moare Lhan 40% af seaborne trade requirernents of the
couny. The port 15 engaged In previding shore-based
facllites and servicas to internatianal shipping lines?.

Majar Industrial areas in close prasimity of the propesed
projertinclwibey scuttwestern and Narth Wesearn Industrial

zoee 0f PO which houses a lzeatle nurnber of Indwstres ik 1L sureunding. Port Qasim Avtharty & the
rdin adiminlstrative Loy of the town comgrizing of T s (Unean Counclls]. ExWble 6.1 represens the

adrwinilrative Setup of Lhe project surroundings.
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6.3 TRAFFIC INLETS AND OUTLETS

The proposed praject surmgunding is less populated Bl it is rapidly growing a3 administrallve weans
of karachi city, The lacal administratinn iz working on the developinent snd naintéra nes of roads ard

infrastrisctures and has led to the develepment of link roads and tratfic networks in the city.

Consaderable Maky AC0es Boytes 10 The Proposed Project Area

Wenttfication Total Length
Maticnal Highwy H5 Abiagt 1829 bn
Part Oasim Read Abct 23,5 k0

64 DEMOGRAFHICS

Karachl |s reporked ta be the largest oty of Pakistan and IF 1o world's 5™ largest city, spread over an
ared of 3,530 square kilormetars. The city credits Its arawth to the rmiked populatsens of economic ard
palitical rmlgrants and refupees fran different natlonal, provinclal, lingwistic and religloes origing that

zettle here permanentty afarg with thelr famitles.

The population of Bin Gasin Town i@ dnprodimately
1,260,060 (irkis b Eavionlic: Elatway 2033-2004F . Mo,
ihe population of he cly & exponenlially increasing will the
paisage of time due 1o the rapid develnpmental Activities
SUCh 35 new residentllal iowns are being deweloped 10 retuce
ihe b desn o overpupulation on the central city. Bobh apger
and sniddle tlass population of the city is living near porg
Umsim, Tudshan-e-Hadeed and Skecl Town die bwa rikain
residantial areas of the vicinity of the poject area. Catie
colnny is thr crnder of cattle and meat irade n Karach, Cattie
Colnmyis the dairy preducks supply bk for Karachi, Small
Goths such ag Hehri Gath and Lath Basti sustains a major
chunk of kwar middle and Iowar class fishirg camrunities,

Thewr rommuniies are bocatad abaut 10 b3 12 kit away freen proposed project sile an the Mok
Winstern Fone of POy [syowet oMWY is preaented as Exhlblt &.2. Prominent Induwstrles like, Pakistan
Irternaticnal Bulk Terminal dndusties 0T} brene vopak Terminal Limited |EvTLY. Pakistan
Internatsenal Bulk Termimal |PEET], Faw)l il Terminal Cormpaay |[FOTOS] and Multl-Purpose Berths ete.
are located on the Sauth Wastern Zone of Port Dashm as presenled in Exhibit 5.3, Howsewer industries
suel as, Tidns Asia F!Efirber'r Limitend, 1320 MW Coal Power Mant of Port Qasim Electric upphy

T e A Sreare s oy Bt gl lupe s 15 Miplvat o eal

Status

Qpe-aTlonal

Opeatianal

LIKECH COUMOLS |M BN ORI
TN

Callle 5 ala~q

Grpher

Fonkdian—a-Halwe:|

Il
Laredwa Lokary

Mz

Hwduii

Rel-i

GFMSESL4T 14351 TF “nrlo-Loonomics & Cukural Erekecnment

Comgany (POEFC), EMERe Pobyriers, Enpre 2arkhez, Muwacrgi 5tesl mills lemited, KE Hin dasim Pawer
Statlon-1 & I [BOPS) and Lotte Chericals PaXistan Urnited, et located near ¥ha greject area cames
under e Easbera Intlusliial Zome of FOA 35 shown [0 Exhlbet &4, Mo hurnan selfernents are observed

in the imrnedate vitinity of e proposed grogect a5 dercnstraled in Exhibit 6.5 accordinghy
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Exhibit §-4: Eastern Industrial Zane of POA
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6.5 MNETWORKING AND BUISINESS ACTIATIES

Key portem of the project surrounding comprises of
developed Infrastrciure & [and. Pakustan Steel Mil's 5 one | ppigopLE EXp0ATS AND MPORTS
nf the wignificant landmarks of the area, which ewxst at a AT POA

distance of abouut Bgn Fron the propased project s'rte.ﬁn.art i T,
from that PO ha launched mull-faceted strabeoy ie. Craricab el uly

increase porl parametars b accommodate larger vesscls to | ©l amports Linky
Car.lanHi 2 L iz Fa 2vd Experks
bencfit fram economy of scales, swenglhen the part with P— o
requisite ciadts and Build additlanal berths terminal for -urnac: all Irezearke Uinls
; f Eoilke ol Inzorts Baly
capacity enbancernent. Some of the dwel'opmem. !J':Gjl:ﬂs s iy
inchide: Deepemnng of navigstion channel, acquistion of T Frirnl Cx Iy
lugs, Establshment of 2nd Container Terminal, Grain B CaneralGarmy tugerts & Cepns
. " ) CxTeanc Lspart
Ferlllieer Termingal, LPG Terrmmal, Coal & Clinkerframent T Jripa

Terminal, Wwaorld Trade Centre and Develepment of
Wwarerfronts etc. Too faclitate Industrial and commesgial
establishnsent al i1s industrlal estate, PO |5 alse wndertaking develppment of roads, provision of
water facllitles, sewerage, and sterm water dringge in Fastern Industrial zone at o cost of Rs. 3.8
Lilliar?, Moresver, it has been phsened that Govemment of Pakastan is also porsuing to enbanes gas
praduciven 1norder te rest the Increasing need of @nergy in the rountry. Power sectar has bean given
prloviey 1o terms of alleation of gas for pewer generstion, juch kind of deselopments will nol only
proiote netwarking and business actwities in the projoct sorrnundding bt will bring, abiout 2 poditive
champe i country's eeanomy and the Cleancr Fraduction techniques will be adopted by mdusliy Lo
milebmize the alr p lutien® as the oil based power plantreleases the nokipes gases in envirosment i
veell as il @5 nor the cost effecuve technology far the productson ef electriciy, With concrete and
sieere effores of 1he gavernrment, almast 42 percent growth has baen observed in real waluc addition
ol electricity penaration & dswributsan and Gas distnibetion during Fy 24005 and FY 2006 which inturn
helged the real GOFP grawth of 4.7 percent during FY 2014

6.6 LIVELHOOD

Thie proposed pract area sustaims varety of Ivelibeod apportunines fer the residents of the deein my
s well 85 ather parks of the city. The veliheod oppartunities m the praject area can bBe broady
clagsilien as; Lhe fis‘h:irng and rmoaishing carmmunities.

LHTTE - FTRTRERY T O I, TG JLE T ST AT
U, L B o E L A B L e L L e S T B e
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BE.&.1 The Flshing Communities of the Prajeet Area

TIsh g carnmunities are thise who are engaged in Fishing as B
majar szurce af ther levefthaad, these communities are Bcated
o0 the northwestern side of the port Casim at dislance ol aboul
10 ke @wedy Trarn the progosed praject sika, 1 hese commuynitics

. . Yilage kame Propleluzn
are a group of fyerse community who resides on 10 Seaslre Wehr Goth Aem)
ol Rehil Goth, Kerange creek aad Ibranim Haidiri, mnse of them 1 L Peanli 3330
Lelang ta1he Ba ke h khaskhal trése, and they motally rely on the s R
mang oves forest for hunting of fish, crabs and shrimps. thrahim
Haldiri and Rehn Goth are the twn biggest fishing comaronmilies
of the groaogsed gregeck site almost 90% of e tishing corimunities are directly or i rectly attached
with fizlung business in the form of net forming, boats and ships building, fisherles, selling flshes In
the local s well as enonternatienal markets. The fishing conmuonilies are alio engaged weth
el IS @5 Many keeal tounsts vist tha crecks for recroational activities as wed as for fishing, these
siles are playing an important sole Fzr the nature ewpberer b Feplore the beauty of nasgroves and
uthe eiuatic Flora and fauna, The mangrowes and migratary hirds of 1he cieeks provide fun to the
wiitors and matdre kwers. Exhiblt 66 is pictoral precentation of Fishing comenunity al residence andg
on Field while fisling.

ESTIMATED FOPLHATIDN QF
FESHIMG QRN NMIES

M 1L Pl T, 7 WMy 117

Exhibit &.6: Fictorial Presentation of Fiching Community at Rebrifisarh and on Field Wiile Flshing

Laral Frberimsa o Aulos Guth an Fcld far AShINE Flsnirg Communhty of Kend Goch b cHamcank dloel

Fin rwrra)

.62  The Man Fishing Communities of the Project Arca

The commumtles located near the proposed project area were categorized as ™an-Fushing
Cogmmuanites and belgng to lwier income class as then leelibuod aainly degends aon daily wages and
labior in the rdystries located in PO indusbiial and eornimercidl anes, 1wns of Ghara, Chabed, and

ELMELAATZ NS 1AL s B Catural Frraomant 1l
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Karachi rigy. On the: other side, most of the people living in 3eel Town befang to higher and middle
mcome chazs. These penple are engagod with Pakistan Stecl pills while some of the peope living near
the proposed project area are wworkng on the part, the rest of the populatian 15 warking in different
industrial units of Marth-western, saudh-western and easkarn part af Part Tasim. vefihood of the
peigHe Ieirsg in these areas is differant frorm the residents of central cite. The residents of Gulshan-e-
Hadegd and other devedepad towns of the propesed project area are usually engaged in private and
gawernment jahs within and autside the city, e Higher Inceme class of the proposed project area s
mastly engaged with businesses and working in private and public secrars.

6.7 LEADERSHIP DYNAMICS

The papased project surrounding suctalas a varsety of Inductilal units and all the adminlsiralive
ratters are undertaken by PO within the propact surreunding. As mentlaned earlier the proposed
project surraunding sustains A number of Industrial unms, therefore a fully functwenal association
referred tooas Bin Oasim Assocation of trade and Industry {BCGATH looks after generad industriad
ratten s and aifairs. This asotialion came into esistence uneder section 42 of companics erdinance
1924 dated Febriary 3, 2006 with chear gbjectivies to promabe ndustrial activities in tha area in
sustainable way ad:d o cantrbnte positively to the economa; well-being, mdustrial prodrction and to
aduance, deuelop, ggatert, ssfeguard, and-te promote the rights, interest and privileges of the
induserialist, traders and service pravidees having their office and [ or andustries £ faciities in the Bin
Dasirn Tow, Kardchi. The proposed praject surrsunding is less populated, hence ng polidcl o
rediplaus leadership was observed.

0.8 EDUCATION

There are onby few renowmed educational faclltles awailable within Lk project sunounding; thuese
oducatznal faclliees are nat enaugh ta faclilate Lhe ohmmunities ol Lhete aress, Mostof the studants
within the projact area seak higher education fram central part of cily.
Fewi rengwned ghucstinnal Instibudons In Bin Gasim Tawn are lisled beknw:

= Tewtile Instrturte of Pakistan (Main Campues)

- Fast Institirte {pational Univarsity|

- Islamic Public 5chool

- Askar Public School

- The Educators [Gulshan-e-Hadeed Car push

- TCFSchool [(Mear Rehdl Golll

The edueational Fatilties of the preopascd projeck wicinity are shoven im Exhibil6.7.

CERELUALIA0G1TFE fexim-Faannmies K culkpal Endronment &12

Exhibit 6.7 Educational Facilitirs of the Prepaseo Projecy arca

T2F fadeed Maar Retel alh Irsglib= [nahbirte nf Batprian |Main 2 s

Mate * Wane of H educatlasal feciling /s fa Sloce praxindy of the praposed prapect e

6.9 HEALTH

nly fews hospitals and health care facibtles are awailable within the propesed project area. In addition
only one hospital s well equipped within e Ba Cacim Town nanely Pakistan Slee §lospilal. This
hespital has a capactty of about 100 beds. This hospital can anly accommodate agproaiinately one
Hundred cerseus patents at atime whbch 15 Comparatively ke 835 comagared 1o the adctisg poputation
of Bin Qasim Tawn, The hespital 15 lecated om Matienal Heshway near Seel Town, whilch was
established b3 faciitate the loczl comruaty. The residents of nearky Goths of the proposed projecl
sites hawe only ane putdsc health facility namely Benazir Bhutto Shahesd Dispensasy, which 1s a public
facllity. Crther health facillties Inmthe suerownoing towrs ficimde al-Hadeed Medical Centre, Child and
aother TRk and Farlly Health Care Hospilals. Wajor conlagicus diseases in1h e a0 ea were nbierved
to be GIT “Gastro Intestingl Track Infections® and respiratory iract dispases dum to the urnarsilability
of clean drinking wmter and emissaens of Indwstries at Pert Ozsim and Paklstan Steal pIE

Resplratory tract related Infectious diseases are the majoer contagions disease epored in the
proposed project area, this type of diseases are direcdy [Inked with the emissions from the Industrial
units. The peapte of Azhrl Goth reported that they are hawing the epdernics of water borke, water
washed and wate relaved diteases, and Lhete dgeases ave lnked with the gadequats supaly of fresh
water Inthe area. Exhikit 6.8 shows the health cace Tacilities of 1he proposed project sea.
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Exhibit 6.B: Health Care Facilitles of the Proposed Progect Area

IUU-pard Kpkrdan Sheellicapial A Child Huallh Carw Cantim i beiew Gake,

610 CULTURE, ETHNICITY AND RELIGION g

‘Warkaus cultural and elhnival gooups such as Bakich, Pakhthuns, Sindhl and Punfakbles are lveng Inthe
project surrounditbkgs, Sonse of the theen are permanent resldents of Gulehan-e-Hadeed and steel town
while @ rajor portisn of the gopulatien are reslding In the project wonty due te emplayment
opportunities. The peaple of 1he project area hawe adopted a enls festyle. Both the urban and rural
cilablishrients of 1he dreahave ralseellan eous ethile cornmunities andd ki p2e [angwages are spoken
surh as Rindhi, Punjabi, Pashto and Baluchi. The residenls of Remil Goth which neas the poposed
praject sibe are meagty Balechi-telonging teeKhagkhali tribe and they s peik Balochi Lenguage.

The develnping areas and Grths of Bin Qasim Town eare Facilibated with basic armenities sapezial e Lhe
residrnts of bin Ctasim and Gulshan- r-Hadeed People af the project aiea have however eslablished
smeall cormurunitie: aecording o their livelihood. The geople of Sleel Town and Golshan-e-Hadeed
reprasent urbae liledeple and Wit way of e veflects the developed anyiranment while on the cther
sie, 1he inhabitants of Lutt Basti and Fehri Gothe are oelan willages and theie daily rootine proclices
resemble the Sindhe rural envicgnrnent. There is a Jama masjid locate<d by a distancs al Tkiriat Pakistan
Stee| namedy Famiya Masjid Bat ul Mukram and a Farmous shrir of Hazrat Haxsan Shah Bukhari ag
Aussipn point Additionally it s impertank fo nnte that varieky af mosques and mardaris are awailable in
each soriety and Goths.

B.11 RECREATIONAL AREAS

Ein Qasim 1owen has & fow rooreational
areas. Opald & Azarn Fark i the only noted
publhe recreat=inal park of the town ano
Lhit park was bullt 1n recent years adacent
Lo Sleal Town. & large number af local
peaple and reslderts from different part of
Karachi witits Lhis park and It has besn
nsticed that on weekends the number of
visiling  Incigases.  Another  farous
recregtonal  poink @5 the frakian e
Coantry Dub situated In the certre of B
Oaslw Industrial fane. Thi recreatbtanal
prace ic bazically & galf club and a Fesprt stusted Aaway From the residential areas. These are anany
playgiounds, srvall garks and pardens available within towns of the area esperin ly Gulsh an-e-Hodwed

ind Sael Tewn,
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CHAPTER

7 STAKEHOLDER CONSULTATION

7.1 GENERAL OVERVIEW AND SCOPE

Tha main glsective of public consultation and stnping meetings
is to disseminate inlorrnetion abaul the projecl and its
expected Impact on tha primary and secandary stakehaldars.
The public consuttatian and particlpation serves as an effectve
taal for soclal Interaction. This tool hetps to dewelop the
significart wenfidence between the stakekedders and the
proposed project developer ko minimae the aaficipated
envirpnmental and?l:u:ial impacts of the praject, sdditionally,
It Is Imprtant o note thak the ward primary skakehakder s
uzualhy referred to thase, which may be directly affected by the
progased  project’s aclivitles while on the other hand
seosidary stahenolders relers to those wiw are wsally
allected indireelly of 1hey have power to nake decisions a1

KEY FEATLFES OF
STATEHUDER OO SULTATION

Kay autcomas were denvad
ararn following souroes:

= Cepinleemunl inlersiess
L]

+  Scoping mectng!
makehokder Conntaihe
Waprhebeop

poveunenlal o inslilulivnal level. Based on 1He [50 avsetsinent procedmes, o detailed scoping

mreting/stakrholdrer consultative workshop was rarried qut gn Mtk Apnl, 3017, The scoping

megtings wsnally define the scope of emiranmental impact, which was later supplemented, by Els
with different stakehodders. The mast imprrtant ohjective of these consaftatinon meetings was
determine the extent of the impact of different proposed project activities and suggast appropriate

mmitigation measures arcordingly.

2.2 SCOPING MEETING & STAKEHOLDER CONSULTATION CUTCOMES

b5 discussed earlivr this sectinn of ESIS clrarfy degrribes the issues mised by the stakeholdors during
different consubtatian meetings rnnducted specificalty for this assignment, infarmal and fogused
graup diseussions with the pimary and secondary stakeholders were carried out whach was primariby
Focused on determining the peroeptions of the following key stekrholders:

- Govermmental departroents
- HGd:
- hssoriatins

- Industries

=1 — =

Ll RSFAInL 1% iR Sateholder Consulation
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The overd'| objectves of the proces: weera identified a5 fallows:

Tu infonn and acquire leedback from peimary and secondary stakehalters on proposed

prajeck artivifies

o gain the consent af all the primary and secondary stakehalders Tor camying our proposed

praject activiTes;

To identily patential issues and mitlgation measures;

Toincoiporale slakeholders concerms In the profert ses v ments

Toricdentily the nepalive mpacts dus to the project esacution

List ol stakehaldars consgzd during the scoping rmeeting and Kiis 1= presented as Ehiblt 7.1,

Exhibit 7.1: LIsl of Paricpants of Stakeholder Comsultation Warkshop

List of Participants of Scoping Meeting Condwcted on 26" April, 2017

5, Mo Plameg Dasignabon Cwganfation
1. Dr. Sam’ ue Zaman Lhainiran Lyl Envirnmerntal
slsnagement Serdces
{EF 15| P, Ltd.
&y [ Shakid Ausjacl kiarire Alodhsarsing Eraart Insmituta af Busings:
M3 1magement
[20EeAY
a »r. Rafi Ul Haq Consota-t Loolagist Crastz | Restoratkan Mlisnoe for
Aledhwarstty
| {CRAE]
| 3 Yr. Imirsn Sabir Depaly Dieclar Tecanical Srizh Erviranmental Prolection
agency
[ [SEPA)
=] Ar. Saleem vz Zaman Chief rkeoatnes zlakal Envirar mental
| Aanagernast Sardcas
{ZERAS| Pl Lial.
E "Wr. Chandar Paibesh Ceeral Marager - H3E GRT K-Eectrli
(KE]
1. +Ir. Fattah Mcin Jah Mlaragar K-Emctric
Steateg'c Plannirg & Rusinmss IKF)
Cewuprent Depgarirebl
k] WA Ibran Knalid Kdwal Er. Enuireamrental Speciahst & lakal Emaranmental
Prvjech Cokmd el wlanageriint Sarcag
|=ChA5] Pt Ld.
EERGESHATLADEITRE Sakchalder Consultaticn T




Endranmantal and Saclal Impact Asr=ssment (L54] of
BP0 Rs HLME Asaril Camisrad Cyote Fomar Sunt

Karadhi, Pakknan

S Ho Hage . Designaan

q, f uhararad Faazhan Deputy Geacral Manager
SldcligLai Strataplc Pnnng B Business
Developme=nt DeparimeniL

ik Idr. Bdais0ar AKEm DCprry [Hractar
11, ir. K uliymmixd Tahii Saminr Ay
Llureshi

12, Erer Kmab T Moor &r. Enwironmental Ergineer

13. M. Sharmreen Shaficae inferrnatian dficor
1d. tir. Shouib Abdul Razcah ConsenwTion ulfger
15. =, Ayesha Sufyan Cans=rwtion cffer

1E.  Dr-Murhat kkan Prirciple Scierdfic Offioer

17 M Aerwan Al MEn Lepal QFficer

18 e, Al Rashesd Executive Menbar
- f— -

s Dr. M Manzha Pireckor
Earth Semenras

2a. wAr. Taywyab Snafque Frvirznnantal B 2oclal Exprt

11, M Karvwal khatr E5la Technical wiritar

22 =, Maria Xeussr ESla lechrcal Wnter

Crgankation

fLbmctric
[#=]

¥-Fheerric
IKEl

IrtRrnatk:hal Unlan Far
Comaeryalion af Hulure
[ UEN) Pakistan

Ghales . Envlicr.mental
Management Sendces
|GFMS] Put | b,

% Health
It FEA|

Wearle wlkdlifa Furdl
{WE) PAK

‘Warld Wildlife Furd
[WhINFS RAK

katanal Instreate cf

Oceancgraphy
(N

arphrl, Critean P Battar
Erwiicanrent
[CEE}

Ehehri, Cricen Fuor Barler
Envanmenit
[C5E}

SUPARCD

Glbal E-wbranrierta-
Fsnagemenl Services
{RZ M| Fm, Ltd.

=hakal Emevanmerta:
Mauagermenl Ser'dtes
IGERS] P Ltd.

Elabkal Ervranmerial
P nagarnart Serions
{GEMS| Par. Ltd.

-Hadonal Farem far Ersranment

Enuranmesdal and Sedal impact Assesarerd [RS8 o

LML AR 1151 HE Stakeholder Consutation

73

BCIP 51 B30 PTos! HL kG Hamed Comblned Cycle broager Plag Kerachi, Prbisban
5. Mo Tiamen Desgnaton Crganization
13. W5, Talha Zatar GrS Spacalists iShabat E nuirenimarntal

Klanagarrant Shrees
[GChAS) Pt Led.

Enviranmentsl Engirmer Glebal Environmental
Maragems=nt SEMviEs
|SEMS) Fut. Ltd.

4. Lngr. Musawir Munsif

Lixt of Particlpaniz of K daring Mardh, April 2017

1. Cr. Zalar Igkal Sham= Pralas=or dstityte of Envirdrenental
studies, Uriversity of Karach
|1 F5, Uak)
2. fr. Haghin Fubar] Haad af Daparrmart, Prafessar Oepartment of Envimnmental
Srience, Srdh WVislress dl 12larm
Univers 1y [ShAIL)
EN ar. Shabsoir aawar Kari Directar Gereral Techrecal Part Cazim Authorty |
{Faal
4, nar. Then 5keajian Chlef Cammazrcial ard Techrical Fort Jasm Electric Pawer ]
DRpars Supply Comparsy
FOIERC

7.2 STAKEHOLDER CONSULTATION QUTCOMES

A5 distussed above stakeholder consultations weere carrled aul with both grimary and secondary
stakehatders through somHng meeting and key Informant anterviews K, these are  questionnalres
and an effective taal for che pracess. The autcarnes ard findings of the censultation workshop have
been presented below under separate headings, accordingly

{Refes to Exhlblt 7.2 far pictorial presentation of scopng mectings and Exhlblt 7.3 for Kik)

7.3.1 Dubcornes, Concerns and Recommendathons of Scoplng Meeting Farticipants

Cwilstme af concerns and recomimendations goven by wariaus sakehalders during the meeting are
surmriarieed as follows.

- lhe partapants af the scoping moeking revraled optimistic views regarding the prapoed projact
&g 2 = 450 MW RLMG based power generation units will eahibit bess ermeimpnmsental presaore in
teris afl air pollubion and thermal plurae disperslon as comparad tethe existing power gencration
anits of BOLPS: Laperating on Heawy Furmess 04 HFDG.

- Majonty of the partkipants suggested that the alr disperssen apd thermnal plume madeling far the i
qreposrd projoct chould be ronsidered ant made part af ths FS28 study, not oy This Bk 3t was

GEMSESLAL1405 LTKE Eraahakdor Carguhaton 7




Ensdianmiamal and Bacla Impart Assesarant JEE14) of Frrahoraronral ad Saclal Lnades Assessment [ESE] ot
S0P (1130 B ALAIG Bated Combined Cycbe Pivser Bont Kar i, Mmulan AP S-[1 1 %480 =N aned Comhrad Codu o Blel Earacn, Pankzan

alsa suggested by the participa nts that the impacks e aguat’c scolngy should alsw bestudied and
incase adverie mhpacks are envisaped @ proped mingahon plan should beo devised aed
implementiad thraugheat the life cyche of the propese project.

- 1he partwipants alye identified that Pakistan 8% 4 country is meing dewards Industrialization
therefpre at this stage roverpnmental compliance: should be treated as prionily Lo reduce e
changces of cavropmental deterioratinm in fittare.

- B unigue Suggesan was Sl progasedrty the participants that, K-Electric may wark with MEFRS,
ar ¢lher vegulatony bodles to Zain approvals for producing water from power generation units
which can slgnifi antly cantribute m reducing the water crises of the countng.

- Panliciganils appreciaeed KE's effart for producing electriciy while reducing the erwironmental

pressure. Henwever, they stressed upon K-Electile ta ensure regular manlcaring and corgliance S=miar advisor LT Pakistar, whibe reisirg conerns © Prircipe Soier % Oficer MO whiles raising torceros £
with the SERA wegubations. abaui themnal pallution effects on syuatic ik & plirs slagsting K-ElRchrsg rin pirady e wiahar rane poivar
rdelirg gencraticn

Eahibit 7.2: Pictirial Fresentatlon of Scoplng desting

General Maragar - HSE GET K Electre whie dbserving, ;. Cars=reatian OFficer W'k |ising cancems regarding

Chilof E secLHus Wanager Stratagle F.annng S Busimass Davaloaman: Fart cipants Cancerns the prapazed projct
5 = whi fug e B -
(GERAS) Pyt Lo il sperm thescoping mesting 1 oo e BT popased i et

Miracrar Farth Srlonces SUPA30D Yamile Bricfirg The Deputy Dirceter Teck.nwal SEPA Emphasizirg The

A e of Sc2ping Masting Martkizantr. Faprasantariea froe Shekel CAE While RalslFg Comeen Faraciparts Regarding | k= Thermal Flume B Air Envirpnmental Monitorirg & Compliz nes
Faeg#iclirg The Proposed 2 roject |

Crzpers on Mod=ing

RN AT NI Stakehnlder Consuttatan TE | GZMIEES RLI4NS1FEE Stakeholder Corsultation To




Erarrnmental srd tocnl mpac faaecame g [L9A] of
BOMER] B0 R LIS Binkel Cuanbised Cpclu Pusswe Mlent Errurhi, Fubinian

Erwircvwrecnbal ard Soclal Imped A siment (ESL4] uf
ULLF-[11 540 kAW BLNG Based Combred Cycle Bower Flant Karacts, Pakbdan

132

Sooping Meeting Particpants

Cutcomes, Concerns and Recotnimendations of Sheholder during Kits

Outcomes af sugpesbns, canfeme and recmmunandations madks by different stakehnolders durtng Ells
are sumrnarized as follows:

[Refer Exhibit 1.3 for pictorial presentation af Kirs)

7323

T332

Oireimr Generg| Tecmital PO

The propgesed project, seems tobe relatively clean and 1ol expected Lat the proposed pooject
will reduce the environmantal Burden within #o4 vicmity by replacing old HF® baed power
generation units by agkhng 2 X 450 MW AENG bazed gawes pesecation units.

Since the yaposed projrct is bring developed within the already built wgp ares of BOPS-E
Uierefon e e project dewcloper does not need ta &0quire any appravals [rom PO,

The peajrct dovcioper must ensure compliance af all the relevane prowincial, national and
imlernatinnal applicabde standards durng the entwe [fe cypcle of Lhe prepose project.

Chief of Commerdal and Techncal FOEPC

POERC ernplayees are already fading health complications in terms of upper resplratovy
diserders, ac the HFG based poower peweration unit's pallytion is dispersed vathan the exlsting
bzundaries af FREPC. Thersfare i i sugyested that the preject developer should replace all
the powar generathen units by ALNG or malural gas power generakian units, which wik reduce
g chanices of health degradation af human resource within The close prosimity of BORS-1

SEMILAATIA0E1TED Eruimhubdir Camuitminn T?

732z

7324

LM |5 Telawety @ clean fuel and since the gratect developer 1S replacing ald HF baced power
Eeneration unts by 2 X 450 MW ALNG based power geeeration unils within Lhe clase wciniby
af POEPC, thereforetls espected that the leval of alr pollution may deduee SignilEzantly within
tha proposed pragect area serroundicg.

#lareover It also suggested that a delailed air drpeision and thermal plume modsling should
b riade pare of enis C51A dssignrnent and air pellution concentrations akng with thermal
plurig dizpersitn should be propecty documenled, repoled and project developer to Fasure
strct cornpflance with all whe recommended mitigation reaiures suggested by the
eylranrbental contuliants for U proposed developiment.

Propect dawaldpes rmusl enturé envi ronmient al compliance during the entire lifc oyele of the
propose prafect, and maintain geoed lialson with its neghboring i ntustries.

Azslstant Professcr, |E5, LIOK.

The proposed projecl sesms bo be an endionmental friendly initiative from the project
dewetoper slace the pawer generation units based on natuesl gos and RLRG dnes mat
contribute In 53, and Farteulate malter esalssions duiirg its operations, howewver skl the
project develeper must enswre pollution abalerent technologies instalfation far the proposed
poweel EENEraton units b reduce the grebability of polfutios.

Lsually are of the seiiout concern regarding the environmenta? pollution associated with
perweer planl prajects is sir pollution and theemal plume dispersan within its clozse prosimety,
Nawervesr BLMG baded powser genecation units nsually resnlts in less 250 pellution maimby due ko
i e elgarien [wed and thermal plume dispersion dur (o reduced cooling water requirernents.

M detaded air ditpersion and theemal plume modeleng reports mosk be ganerated for the
propased preect, and peoject developer inust ensure strect compliance of 5505 during the
entire life eyele of the prupoted project, not gaby fhis bt all the recommendad mibigations
riBasures srgpested in ESW sturdy should be given due consideration and to be implemented
0 e zpirt.

Smce Karachl 2 the industriz hals o country and number of industrid units along with human
pupulation is ingreasing on day to day basis therefane its clectricity demaad 15 alse Increasing
which st present is not wp to the mark, theeefore the project developer should enswre
continuaus and smooth supply of clectricity while reducing the electricity demard and supply
Bap.

Head of Department, epartment of Emdronments] Scaroes ShIL, Kamchl,

The cugrent sikuatlon darranstrates that 1he corrept tlcctricih'.dcrnand afthe city is mak being
carered properly, theielore the projeck developer mast ensare continueees and smaoth
elettrietty throughout the rity while reducing the demand snd supply gap.

GESASSINLIACS 1 TEL Stakoieolcer Corandraclon A




Ervdirweieshicad anvd 52clal Impan dssassment [R5IA] of
BOPS 111500 MW 3LNG Baserd Cormbired Syrde Poramr Had Barack|, Fakkrbar

- 5unce the workd is afrrady moving Lowands suslainable develegment, therefore considering
ALMG and Matural Gas as a fuel for the proposed power gen eratlon wits 15 3 swstainakbla step
Prarn the project developer.

Howewer it is strong by recarnmented thak the prgect deweloper should caecute the plantatan
plan within the pojecl sureounding which will siEnificandy reduce the level of pir pollution, s
makyre trees seraEs ds carkian slnks.

Exhibit T.3: Pictorial Presentalion al Klls

K1l at 5MI Uriversity

kMl at SEPCC Kl at POR
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8 ANALYSIS OF ALTERNATIVES

8.1 GEMERAL OUTLINE AMD SCOPE

a5 discussed previous by in Lhis repart, the prapased prajeck
mainky deals with conslruction and operalans of 0L % 450 KE¥ FEATUIRLS GF PRCWCCT
heve BIKG Baned fornbined Cycle Power Generatlon Units L LA
[CCPG), which will iwludes Few  modificatkns  and Anahgsls o althrnamuas s
installations of Gas Insofated Swicchgears 5150 at different malnk basad an fallewing key
Inratiens. rpecls

#  Proses Fafucal

Anatysis of albernatives s an integral part of the C51A process
tn select the best opticen arnoag all Lhe possitle project ¥ S Aliermaive s
options such as: #  Techpnlogy Altarnativaz

- Anralysis of Project Refusal
- apalysis of Sira Blternatives

- Analysls of Alvarate technologydosign

The assessments and recommendations made by the E504 team are prasented beldaw:

8.2 ANALYSIS OF PROJECT REFUSAL

321 Overylew

The "Project Refusal” means nol proceeding with e proposed NG based L2PGE8 and brnging no
change to the haseline scen ario and llernale Lechnology optlon thatls wsing HFO instaad of Liguefied
PMatural Gaw.

8.2.2 ey Ohgervallons

Fahistan izin the roidat of @ sewere enenmy onsls thak larpely stemmed from mismanagement of natural
ressirres e 1l coontey., YWeak regulatery and glcing rnechanisms in the matural gas sectar have lod
to hoyge disparilies between germand and supphy. Pakistan has a large demand For natural gas and
well-pstaishied gas mankel and distribotlon systern. At present, demand of nateral gas 15 cstimated

GLMSELSN11 2L /KL Arabesin al Alimnaliaes 21




Frwrumneilal wnd Soddd hnpest Aoeasment [F544] of
BCFS 11500 kW ALMG Eaged Cambirstd Cyche Maman Fla Farachi, Pakitan

wt around & B¥liom Culic Feet [KCF) agsinst a teta | supply of 4 BCT. Lreating a sharlfall of 4 DOF Al per
Fakistan Gas Supply-Bemand Study conducted in 201 by ILF Geratendetagenieore GrobH, ower the
nreat 17 years gas demand |5 projected to stand at 1173 BOPD, while dorestie supplies are expected
to reach the |evel of 4.94 BCFD resulting In @ huge showtfalf of aboul 6.79 ECFD Ly FY 2030, The analysis
w5 done censidering the emsting and planned capacity. Below given Ediibit shows the yearly natural
Zas supply-dernand praject A Dase case scenario ls eemsider ed based on existing scenare e bisiness
a5 sl

Exhihil &.1: Matural Gias Demand Projections
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I aeder Lo nueet the future cnergy challepges, W sustain and fuppert «conomic grawth, te meiZate
the Impact of widening shartfall, the Government has encouraged private investment LHG sector 1o
estaish am LNG bnpoit projeces under the LNG Policy 245062, 2006 & 2011,

Pakistan »s going through an acube powrer shortagre and the proposed project has Lhe psiential to
Increase electrical power praductlon capacity, which |5 an urgent need of taday's energy defidont
cconomy. Based on the above staled facts and figures KE baing one of the prudeat ciganization has
dlse derided to place their reliance on imparted LG and Initlally reglace thei esisting 2 x 210 kape
M and HFC based powes generation units of BOrsd by adding 2 X 450 MW BLMG based power
genaration wirls within the camsting premises of BOPS-1.

The proposed profegh aims todmprove Paklstan's energy balance apd derease the gap bebseen its
Brévwing energy requirements and avallable energy suppliss in the tarntry by utdizeng enviranmental

! Tatul G Pvmund n Symani 263, lnone Douumants of Misene o Frimbsom and il R, ksl Fasln

|
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frurunmental and tooe' Impack Sssergeent [LHA] o
SO0S-11 D20 kT’ Al WG Aeraerd Cnmbiped Cycle Swer Plark Karachl, Fablslani

freendly ALMG fuel mstead of rore expensive, diesel and farnace odl, and the more env renmentally
detrimental codl, to generate electricity.

8.2 3 Aatlenale for Profect Approval

Based on the emvircnmental espert's Judgrient and  enalysis which is supplemented by
afarermentranad facts and flgures it can be Interpreled that project refusal woold mean bess 2 450
R RLMG Efectric Pawer Generating Unils, Lhue uftimately resulting in bottleneck for smooth,
tontinuows and unirtermupted electrc supply to the City, while minirmidog the industrial outpats and
ultirnately reslting in socioacenemls lass

8.3 ANALY5IS OF SITE ALTERNATIVES

BE.3.1 Owverdew

The baslc purpose of "Anahsts of Site Altematives” is selecting the best powmible site interms of lss
enuirnnmrntal degradation while mimmlzing the environ mental, social and monetary oot

E3.21 HKeyObsermtions

a5 diseussed previously in this E514 document, the proposed 2 X £50 MW FLNG based power
generation units will br installed within the already Bullt up area of BOFS-l, as lar as othee peoject
companents are concerned such as grid inszllation and 185 modifleations it will also be done within
£tz alredy built rp boundaries of KF [Karang Power Complaw), Landlil Grid Statien snd Ciynpum abad
1arld SLatice.

The lofkewing triteria far installation af 2 X 454 MW RLMG bazed power gereraticn units have been
cosidered bir Lhe 2election of the site for the propesed project:

- Abwaidahility of | NG import armirals.

- cEaseod arceds ta S350 VHG e in point.

- dwailability of s=awater or conling;

- Avallabillily of Fand;

- Lowdite preparation costs;

- Auailability of @ocess noads:

323 EBatlonale for Sibe Selection

Bated cwi the key obseevations as biscussed above, the besk possible site for intallalion of 2 & 450
WY BLMG based CCPGL st Port Clasim and Grid Mo fications and Installations at KPC [Korargi Power
Comglerh, Landhi and Cayyumabad will resul In following key benefis:

GEMEELIAL1405] PeF Anotyrs ok Abematives L3
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- The sites sélected for Installation af proposed 2 x 450 MW ALNG hased CORGU and Grid
Statigny, it gxpected to exlilat irsigrificant impace and dislerbance onla te sosting Jand use
patterns at Part Liasirn, Koranzt and Landhi since all the projest comprrents are propesed
within the already built up area.

- The proposed power plant will be located at Port Oasien, nearby upcoming LHG Lmport
Terminak and 5%5C LMG tic in print, which will make ELMG trantmisian more siabile and

erongmiral, and Bss envircomental darnaging.

- Sea water channels are present and the capacity is sullicient to lullill the needs of 1he new
propaeed power generalion units, theedore Wiz sile will noe prove Lo be g aew ntroduction
ik The s2a Bystan.

8.4 AMALYEIS OF ALTERMATE TECHN GLCHGYDESIGN

84.1 Owverview

The basic purpe of “Analysls of Alternale tedhnolopydesign”™ & sefecting e best possible
teclhnalogy, desipgaP e arcargements o Tinictize e enviramneslal degradallon by pramoting
sustaingblc developreent.

BA.2 Comblaed Cyele Technalogy

a1 Key Szervations

Power Generaticn Plants are deiigned asccording o availalde buels and Feasibility of operalan in
existng envircdwrnenlal setups of the ares. Coal, Peticlear, Gas and renevable energy sounces are
wtilired For power generaticn arpund the workE. In the proposed peaject, considerations weee taken
for available furls (e Limefird Hatural Gas and Natural Gas] and the durability of the proprsed
power plant.

The pnwer plant i= designed tn geneeate clegircity by utilzing the manimem svailahle resources. Gas
Turhinos are seleched to ensure cantiniseps power goneration from Liquefied datural gas as well in
case of shortage of Liquefird Matural Gax, Bataral gas fuel is tg be used  HASGS are selected to recover
heat and utilize: the heat a5 energy sguree in $cam Turking, this shalt enhance poveer geqeration
capacity as wefl as prove as effactive resgurca utihzation.

Nat el this but project modificatiens and installatems at Kerangd, Lanedhi and Dappurmabad incledes
reglacement of ol 0 a15 fair Insulated Switchgear) by G5 4533 Insulated Substation | whilch s relatiey
an advanced technology

8.4.2.F Ratlongke Tor teshnokygy/design selecdon

Ar presant airony Tosed Tuals, the oplionss currenty avallable for power geneation nclu des:
Heawy Furnzce G- THHIL

Dizcel

Caral aud HalmalGas

Al e awail abile cplion s @xerls pessore onto the eaisting eavironment In terms of pellution not only
kg bl pawear plants operating en aforernenticned fugls also require a sipnfiant amount of financial
FASOUICES 70 anskzll sephisticated prllution abatement technologies Sa veduce Lhe pol o o eweds.

Howewer power RLHG, used in power generation erits about 50 per cent fewer green house goscs
iz Loal and lar fewer smog-causing a1 pollutants.”

Marsover the proposed G5 technsdegy & wied a5 8 compatible pid staton option and Ik needs less
spitce ind is cost-elfeclive i Lerrns of malnlenance The area dvaifable will suffice for the Installatian
af Gl
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LCHAPTER

ENVIRONMENTAL IMPACTS AND
MITIGATIONS

9.1 GENERAL QUTLINE AND SC0PE

A5 discussed prosiaushy in chapter 27 peeject descrptinn of this £514 doument, the key project
emponent is inctallation gf X X 450 ALNG based power generation units within the esisting boundaries
of G mt F0 and including modifications at Kerangs, Landhi ps well a5 OQayynmabad a5 sub
compenents of the proposed project, therefare the key feous during e impact aswessment remained on
the aforemeptiored component. Moregwer after a thomough revicw and assessment of the exesting
envirenmental and socio-econamic condtions and review of technical data, & toam of environmertal
profarsionals anakyied the signifiant ervironmental impacts and suggrsted the nooessany measures for
mitigating the impacts. This chapker presents the cndromental impact assessment of the propased
project 35 3 wheede inclirding all the components.

This section discisses the potential envirpnmental and sacialempagks of the proposed ackivtties assogigiod
with construction and operatdonal phase of the proposed projert addtionaBy this section of the report
predicts the maznitude of the impact, assess sts signfeance, recommends mitsgaton measures ta
minimize agdwerse impacts, and ideatfies the residual impacts of the proposed project,

The discussion starts with & deseription of the methodology used for the im pact assessrnent. The Ingacts.
a4 the enviranment from warlous actvitizs of the proposed project can be categarzed as follaws:

Inrach an Physical Resourees.

— Topography and Land use pattorn

Impact on Emin:nrwnlzl RARLUICRE -
~ A Oualty

—  Maiie Levels

= Swrfacr and Ground Water Juality

—  Sail Quality

Impact on Ecological Resources
—  Terrestilal Ecology
- Aduatic Ecafeey
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Impact on Muman Envirowment
— Health and safaty
Socio-economics

—  Poad safety & Traffic

— Uvelhaad & Ecormmy

Waste Dasposal

— Uquid and Solid waste dwspoeal

9.2 IMPACT ASSESSMENT METHODOLDGY

Polential Irmpacts From the proposed project activitles were [dentifled by thorough reves of the
project activitles, study of surrcunding envisoa ment, review of Hterature, review of previous sknillae
studies and Expert's judgrrent

The identification ard atsetsment of environrmental Tmpaels 5 based on Lk keeal and latern ational
guidleline gs discuzsed previowtly in ehagpuer 3; legislative requirerents o Lkl [51 docuiment which
was supplemiented by review of poject Betivilies, espert's Judgement study of Surioureding
enwironmient, revicaw ol Hler ature and réview of grevous similar slodies. The assessment procedurs
inrludes Follgwing steps:

a.  Predictdon of the potentlal envivonmental end saclal impacts

This shep refers Lo the deieviption, quanlitalively {where possiblep of qualitalively inpacls af the
proposed project. Thismay be achieved thraugh comparlsan with ather simslar actiatles.

b.  Oehnition of the Criteria for Determinfng Significance

The tenseguerce of the proposed acllvity & evdlated oy cormparing it agalnsl 3 recognited
Signehganee Cricna. 1he crivens ane althe following ypes;

Institutional recognitlon laws, standards, gavernm ent policies, or plans;

— Terchnical reqognition gidelines, scientific or technical knowiedge, or judgment of recognired
FCSQVNOE PCTRARS;

—  Pubdc secognilio social or eullural walues or opinlon of 8 segment of the publlc, especiatly the
oommanity directhy affected by the proposef peajrol;

= Professiangl interpretation of che cvaloator.
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£ Identification of the mitigation measured

If it =t deterrnined that the predicted impact is signdicant then The: soitable fmilizalsan measures are
Identified. There |s a range of mitigation measeros that can e applied Lo veduce impacts. Broadly,
Lhese medsues can be classifed Inko four categories:

- #vpiding the impact atogether by not Laking cerlain propaced ackivity & parts of an actiky, for
cxamplr, wiing CFC-Free eguipment (o avoid IMpadct ok o2ane [ayer;

—  MinirmlLisg impacts by Imiting the degree ar magmitude af the artivity, for ekamiple, inimizing
dust emizsen by reducing vehicle speed;
- i~ =

—  Hectifying thr impiuct by repaining, rehabiklaning, or vesloring the affected end renment;

—  Omenpensating for the Impact by replacing @r providing substitube resourees or eovirnrinents.
Thee project developer qays a key role Inimplamanting the rotigstion plan and aiscssing the feasibilicg
ol proposed neasures.

d.  Evaluation of the resithrl impacts

Inpgrprration of the suggosted nitigntian measured feduces Lhe adverse Impacl of the proposed
et and brings it within the acce:prahle lima. This seeprefers 1o the identificaion of the anticipated
remannmg impacts aftee mitigation measares hawere been applied.

&, Identification of the monitring réguineme nes

Thr-#ast step in the assessmenl process is The: identification < the sninimur rmoniloring regquirements.
The scope and frequency of the monitoring depsends oo Lhe residual impacis, and ies tlelaik are later
addrressed in Chapter 1 Envircurnental Marageinent and ddonitorsg Plaw { CRWRE] ol Liis ESIA,
dacument The purpose of menitoring s o oonlirm that the impact is within he predicked limils and
tn provide: timely i nforenation d uriscceplable irnpact = taking place

9.3 IMPACT ASSESSMENT {COMSTRUCTION PHASE])

9,31 Impact on Physical Resources.

49311 Topography and Land wse

Thie acliviies asaoclated with egnstractlon phase, rmay reealt 0 changes In wopogeaphy howesar ne
makH Impacts entd@ne exlstinE land vse pawern |5 epvisaped at all praject lecstions

3, Potentlal Impact

The actlvtes expected ta echibi Impacts anta the surface wopography at all project ocatlons may
inchuda ceeavation activties, s've leveting and prading etc. Further, the grading and leveling of the site

GEMEESLA L1405 | TRF Fueh e lupuete arnd Wiligarior. 3
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are Dkrly ta rezsult i modified surlace Lopographcal regime at preposed BORS-1 project sete ot Fort
Qasim, while amall wcale excavation and site levellng actraties are enwsaged at other project
modificatien sikes including Korangi, Landhi and Capyumabad, 1hese Siltes ray alio be impacted by
lozs af top soil and soil erasion thouzh the impact on the tnprgraphy ot peoject modilicatios siees is
erpedtad to be insgnfoant

b. Criteria lor Deterrmining the Sgmficance

& acwerie impdct wlll be Interpreted I surface topegraphy is med ficd and the proposed project site dt
PO i lwoded during rdiny season, rmeanwhile an adverse impsct onte the surface topography of
pruject crod ficatmn sites will be Intergreted IF the facts ertablished that the fopegra phic clevation of
privject siles 1 modified and prominent heaps are absenied.

c. Mitigationa
— Iroper sie loyeling shenls b ensored, inocioder 1@ nisimize the probat#ey of topographlc

changes at aad praject site fleor ng during rainy seasen ot all progect bBcations.

—  Ensure thal constuction materlal such as cement and or ready mix is handled peoperly and
o resi daal el erial is Fedt unatrended soas ko aweid the probatilicg of fermation of heaps and
Lneucn skenctiures

d. Resldual Impacts
—  Hhesupgrstod mitigation measieres are Timplanenbed, dislobance Lo the surface topearaphy
will be mirimized. ]

&, Monltorng Requirements

—  Lurface tapagraphy, tn be meon tored duting coestruction by an Irldupdeﬂl Enwlratiental
Manmtaring Consultant.

9.%.2  Impact gn Environmenti Resources

9.32.1  Ambient Air Quality
&, Patenibal Impact

IT |5 anici pated that all gro;ect carpenents i, 2 450 kW RLMG based SERGL installation and grid
Installatians or madificstions may require small scale excawation, site leveling and demalition of wid
struckuras yhich mag resutt in elevatzd levels of Bust and Particulate Matter dispersion 91 propoued
pro;ect kecations. Hatonly this But pn funed censtepction mquipment, vebicles and rnaghingries nay
rasi: it on eevated levels of S0, MW, PR, and G0, theeehy afferting the air gualitg of Lhe proposed
pra; eck surmaundirg which wall be transtory wm nature. Mot anly fhis but release of welding furres and
WO from welding [/ matas fabricatien works, surfage cleaning and painting; is alue anticipatied, 1he
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fumes generated during welding and mectal cutting activities and hazardows air pellutants released
durimg spray-painting can cause health harard to workees.

b. Critevla fur Detemining the Sgnificance

An adwerse Tmpact will be inderpreled if the ambient air qimlity at all the proposed praject locations
enpeeds e prescribied SO0 lirmite

[Refer hapler 2 ko olserve project bacations)

e MItigallons

—  Use ol stawbard constriction equipment and wehicles;

Scheduded maintenance of equipment and wehicled inchuding engine funing, filker cloaning,
EiL.;

—  Wate upeaying will be done to redisce dust emissians;

Enckrsed painting baoths and dedicated {aknicatien @ieas in famor af wind dircctegn 50 the
Fumas may tvert away from the site;

Tha yehicle speeds on graded reards will be kmited in order ta mirimize dust @missons.

. Residual Impacts

—  [Drust andt Paghculate eradter disperssen will scur but will be Wansilary in nature. Fumes from
painting and Fabrication works witl be contraled o rinimized lecels.

8. Monitaring Requlrements.

= Ambiznt air muality menitering incluoding cntical pollueasts such as 50w, MOk, P10 and G 0
tee conducted by cngaging fndapendent Enwirgnrnental Mositorng  Consultant. The
moriluring reports to ke sibmitted quartesly to SERS, providing coniplisnce starus with
appllcabhe regutationg. ;

9.1.2.2 HNolse

a. Potentialimpack

It 5 anncipated that the heawy equipment vied fur the constrsction work, fabricagan ackivities,
ealhwork such a5 greoirg and excawation, and 1he wehicles used for transportation of men and
matenials ta she may result I elevaled level of ngise which may cerve as nulsance to the weikers
wWorking in close prowinity af Lhe corsinrction sites, howeuar it 35 IMpartant to note thae the rmajor
canstruction activivy & expected fa be carmed sut duning the daytime and el the proprsed projoct
sites at Port Oasim, Korangt and Landhi are far away from densely popolated areas, onby few
residentlal ghors weve observed during the sireys although these plots are Far away from the
pruposed progect sites.
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b. Criteria for Determining the Sigeificanoe

An adwerse impact will b interpreted if, the noise lovels 3t within the close prosimiee of the proposed
prajecl conslruclion sites eacesds the SECLS Emits.

£ Mitigation Meaturea

—  Molse bevels a5 par SEO5 will Be rralntained al the fence lines ol the constroction sites;

— Projegt congteection @ona to b Warncaded and proper signs boards to be dkplayed at all
construcksen sitos.

—  Unauthorlzed persofulel will 10l be alldwed [0 attest nonstruction 2one;

—  Onsite workers associated with constroction activities will be provided with adequate
'personal pretective equlpment” {FPE] to reduce ther praba b ity af high naise eagosore;

— Coestruction eruipmeat!machinerics will be provided with surtable nalse dampening systens
suel as riw(flers, silewess, eic. as feasible, to minimioe noise at source;

—  Alse, the construction actvitles will Be scheduled { planned in such o way as to present high
najse acklaties durlng aight tires and simullaneous operation of multipbe high npise
equipment will be avalded to the eatent feasible.

d. Aesldusd mpeet

Strict implementatien of the proposed inltigation meatures is not likely fo leavee any lang-tepm
residual Impact, howeser the ralitimal level of aosise is sdill expected from proposed project
actmities

€. Monltoring Requbrements

Cunng construction phase perssdsc noise level monitaring will be caeried ot as prescribed m
SEM4, by an IEMAC. The ambleat oolie level: and noiwe emission from cquipment and
machinerses will aka be manlegred. 5

8.32.3 Surface and Groundwaler Quality

a. Paovential Impact

Since the proposed 2 8450 MW ALNG based COPGU will be Installed within the edlsting premises of
BELPE-] | Bim Qasirn Poweer Station) and will repiace existing unit 3 and 4, therefore there s o need to
dewelop mew discharge channels as the discharge channels for eiiog unit 3 and 4 will be psed for
newly proposed power generation unlts, therefore ke @mpact sssociated with development of
discharga channel 12 ol [ovegeen for the proposed project. However construction resibue and dabrls
If not handied and slored peoperly may result in seawsater contamination, white an the ather hand
15 impartant bo note that the proposed power plant will be installed near the coastne st Port Qasim
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and there 15 no siggificant groundwarer meeource within the vicinity of power plant instllaten
therefare na impact on graungdwater quality is envisaged.

# far as praject modificatkan sites at Korangi, Landhi and Qayyumnabed is concerngd Lhers 15 e
sigrifieanl swilace water sowrce nearky these medification sikes, and it is anticipated that ihe inpact
o prou ndwealer quallty 15 slgnaficant since the propozed project monification sites doed no inweshe
heEawy duly oasFsction works.

b. Criterla far Delennining the Senlfeance

£ signilicand impace on the suiface water qualmy will be interpreted if @npropes discharge of
construction snatlerial Gosite tawses nuliance and may result o disturbed surfece vater wisual
aesthells.

MbnEation Fessim s

—  Emsurc that the all liguid raw materia suech au oil, lubricants and chemeal at all proposed
project sites are stored within the storage pard with perrmeable fioors and roaf top, the
storage ward shoulf ba pretected with secnondary contairnent  decilily with approprrale
|labeling, this will sipnificantly reduce the chances of ligeid wasts or material discharge inlo
the sea during the accidental spill or Fain water runcf, not only this byt the bot such kind of
storaze willalss reduce the charees of ground water contaminaticn by impereneable flooring,.

£, Aesldusl impacts

Resldual impacts are fomasean to be neglgible § low in this rase ¥ recommended mithgation measires
are adhared with.

d. Manitaing Reguirements

Wisyal inspewtion and chemical testing of suiface waler quality Lo be done by an lndependenl
Frwirgnmental Mu@nrlng Crpsultants. The parametars to be inonitored includas:

- TEs
- pH
- Trmperature

- Hland prease

G124 Soil Cuality
A-  Potential Impact

fince the proposed praject vwall be develppad within the existing bowndaries of already built up arca
of BOPS-1 and modificatiens assaclated with the praposed project will also be made within the buil
up areads at Korang, Landhr and Gayumabac, hence small scale asravation wall be required, which
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may result Inosoll erasion, net anly this bt lcakage and splilage of construttion nalerial and or
leakages Tfrom constriction machinerics may a%o resul in snil conkaminaTio.

b. Criteria for Determining the Signfeence

T acwarse iinpact onlo Uie sile goil will be Interprexed in case of 1t s contaminated by sgillage of

pAnsTrction matsrial

C. Mitlgatien Measures

—  Carelul pie of hedwy nachinerles and equipment shov'd be ensured in ordes to prewant
Lraskages whicly inay vesull in rekease of contarmants directly onta dhe seil.

—  Ensure that malfunchigmng machineries should be kept away o esgased sof svea and
should ke repaired an imm ediste basis al deslign abed workshops bav ng Imgerrmesble fiaars

— A spill prevenLion response tearn wall be availatihe throughout the construction phase.

d.  Residwal Impacis

Fonidual im pacts are: horeseen 19 e neligitle | low in ths case IF recemmended mitigation measures
arr adhered with.

&, Moniaring Ragquircenent

Yizual inspectlons will te carned out by aa Independznt Frvirgnmental Konitoring Consultant Lo
ersure Lhat Lhe ioil within the projece sufrounoing 15 nat berng contaminated during the project
activitius,

523 Impact on Esological Resaurces

9331 Temrestrial Ecology

a, Potental Impact

The impitct 2o tearestragl eeology o @rwisaged 1o b2 insipnificant as none of the Species within or
around the project siles thal ore clazsified as rare, treatened, endangered o of signdeant
canscreategn valie, However small scabs inpact onka Lhe Lenesial ecofy i endsased largely due
1o site clearing ana Feenling actisities. Fuoilbe, disturbanes to ecology in L area will also resalt from
increase in noise during constracicen aclivities ane vehlcle mowernents, which can be eas by mitleated
hy adnpting biest and sate indusirial praclices.

Ayifauna in the area are very commeen and are highly adoprable or can sy re-ookanieed vacane
habrtats whenever aocessary. In generml, the BOFS- project is faresesn to ligee a very minimal or
malgaficant imnpact to the Nlara and faunz in the arca. The deeelgpoment will cawse o dery minirmal

tparanmemal mpacts ano Bibgahons 15
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mortality to plant lite and to seme ectent koas of foagieg area for avifaona. In addilion, the fauna,
which it bargsly composed ot birds, 31 the: sibe are miosy cannivores (gene aite oo ] thet can easily
shif from one dict o angther. This ecpbagical trait will permit them to move from other vegetared
areas mspreoially the tree comimunities surrounding project site.

83321 AguaticEcology
a, Potentiel impact

The Irnpact ¢n aquatic ecolcay = envizaged to be nsignifreant & the propased project tees nok regulre
canstrsction of pew dmcharge channels, the aguatic speries have alreacy adopted to the caisting
hasaline condktions of the proposed project arca and ne ankibenal buedan or pressure will be added
ta these sprains, However the pasFible release or leakage of any construction material containing bowic
wast@ may resulk in short term goiverse impact op fo the aguatic epology whadh can ko mitigated by
Implementation ofsgandard sanstruction=gractices and implementation of cpdl pravantion #nd
caritaivment plan.

4.2.4 Impact an Human Envirenment

2.34.1 Health and Safety
a. Fatenual iImpact

Construction phase activitios ray result in severe health and safety hadards end health aonditeans. |t
15 IFpertant ta note that the witrained workers may cause harm Lo thernselos B welb gs olhers dus
a back of @warenass and skils.

b, Critesia for DEtereating the Signifcance

Fslgnificant Imnpact wll be Intergreted IF a large number ol legquent secidents, ineidents, injuries and
hazards occurs at propased project sitec.

. Miligation Measures
The contracter will ensure that actiwitles at the site will not cause damage to lises ond prope ties Ly
implementi ng the follawing rmeasures to ensure the eallh and salety of workers and the public.

= Only skilled workers will be allowed towork ak the construction sies,

—  Frowisan of farst ald facilities for workers a1 slte lor resting e erne gensy needs of workess;

—  [Cruergeney respanse training shopld be given to cmployeas and evacuation drtlls shoukd be
schedyled and conducted

—  Lnsura thal haeards ausovialed withmunpzl lifting aee controlled by proper ifang technlques,
weik ratution system will reduce the chances of belng esposed to work related swess
dasiClated \'a.ri S L BT ArcLivibisg,
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— Unaptharized personned will not be aliowed tn arress the proposed project site withaut
permission and safcty pormits-

—  Arrangesnent of paoper first aid wiil and emeigency sehicle bo take allecked pedsannel Lo the
rizarest medical facllity.

- Workers should be faclliated by providing appropriata work speciic PFES;

— Construction area will be feneed o aweid sctidents and will be properby drained Lo avoid
ponding of water Wiat could harkor inosguitaes and other digease vectors;

- Accdents records will be malntained,
= Useolalgnage musl b implemeanted.

- The project deweloper must ensure implementatien of proper H5ED poloy at all project
locathens 50 a5 ko reduce the chanoes of eoourrence of freguent haards

[Refer Annexure-1v for KE H3ED Malicy]

d. Reddual Impads

Residual wnpacts are foraseen to be negigibla £ law In this case frecommended mitigation measures
are irnplerrentad

€. Monltaring Requlrements

Rk asses et 10 be carried oul on weekly basis by engaging Independent Ensiranmental Manitoring
Cansultants

935 Soclo-Economies
9.3.5.1 Read Safety and Traffic Management

a.  Potentind mpaet

Since the proposed projecy devefogrnenis, Installations aed madifications will be undertaken within
ha existing baundaries of already bullt up area of BOPSA. KPC, Landht and Gawarnabad therefare the
canstructlan equipment and matesial cariying vehicles will be parked in designated areas withla the
premises of aferementioned project sMes therafare theimpact onraad safety and traffic managenent
15 anepchpated o e Insgnificant However IE s stranghy recommended that the drivers of constroctian
eyuipineikl and rnateial carrying vehicles should have walid ligenses amd roosl obey all e relesant
raad safaty standards, pratacols and traffle rales. A prope traflic managament plan for mcaming and
outgomg project specific welicler i aleched o Anneaurs .
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9,352 Impact on Livelibeod B Economy

a. Potential Impact

since the propased project will vse the cxisting facilifics such as intake and gutfall, hence no bither
canflick ar lass of cea arcass for the local fishermen due to this projert is envisaged, and accordingly
the Impact an leelihead 5 assessed to have neglgible’ minor significancz, Howewer, construction
activives will requira significant pember of local skéled and unskalled warkers therefore a postive
iirpact an the kecal wetiheod during the constrsction phase threugh creating resw pob acpartunite 1z
envlsaged. W additssa, kacal havels |Dhabas) i propect wicinity will also fe fenefited in terms of
incredsed routing sales. Considerng the above, Beneficlal impacts are envisaged from the proposed
project on the local esnployrent and economy. Therefore, It can e concluded that the proposed
graject will set postive Imgact on local fvehhood eptan

9.3.6 \Waste Disposal

9361 Sofidwaste:
a. Petential Impact

The censtructian phase of th'e_ praposed prapect |5 expected to generate wastes Including; packing
WilshE; SCIEp, BNCESE ranstruction matevials and debris, empty containers and drurns, used dubricahng
s and chemicals etr, Beswes belng an evesore, the waste can also pese a health hazared; pellute soil,
surface and ground water il disppsed of imprepedy., Majority of the construrtion material to be wsed
anrd waste generated ax a resolt of canstrurtion activity will be inherently less reactive and chemirally
incrt mder ngrmal conditons howreer, its handling and storage may pose adserse imparts of minor
nature which confd gasily be contralled by cmpleying the recommended enitigation measyres in this
ecport.

b. Crlteria far Detennining The Senificanee

A slpmificant Wnpacy will be lnterprated L comdinecticn waile is seattered and dispersed at project
sltes and Its surraundings.

€ Mitizations Measures

£ waste management ¢an will be developed by the cantractor after appsoval of K-Cleckric efore Le
start of the construction actwitles. Key elemerts of the wasle ranagerment systen will be the
follawing:

—  Leparate hing will be placed far different type of wartes - plastic, pager, metat, glazs, wood,
and optton;

- H.ec-,-clab.le riaterlal will b2 separated vt souste. The recyrlable waske will Be sold 1o waste
contraclors [ recycling:
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= Nawaske will he dumped at any [oeation autside Lhe propesed Sile baundary;

— Al hararduiy veaste will be separated o ot her wasies, Hacardous was les will be stared In
designated areas with rostricted access and propsr marking. Hazardoos sastes will be
disprsed of through appi pued waste conlracliors;

—  Surplut construction matedials including partiatly filled chernical and gaint containers will &e
eeturned o suppliert, Inerl contyud o wastes will be sold a5 scrap bo contractors;

— nNecord all waste generated durlag the construction pernod will Be mamtained. Qwantities of
wista dispesed, recycled, or reused will e lopged on = Wwaste 1racking Hepister;

Training will be pravided ta personned for identilication, segiegation, and rnansgement of
WIS,

d,  Residual Imparts

Hropre im plementation of the mitigation measeres will ensure that the residual irnpact rorn wesle

is minirmal.

&, Monltoring Reguirements

An [ERAL will car ry nut monthly i suel inspections 1o ensr e good Selid wasd e rnanagernent praciices

Bt prepasor prejoct st

9.4 IMPACT ASSESSMEMT [DPERATIONAL PHASE}

041 Impack on Physleal Resources

3011  Topopraphy and Land wse

Since all the developments and installations will be evecuted during the construction phase, bence ro
Impact an to the tepagra phy #nd lend wse pattern 15 envisaged during the operstiona! phase of the
proposed projedt,

8.4.2  Impact on Environmental Resources

*.4.2.1  Air Quality
A. Potential impact

Huartitative techrques are yused 2 assess the impacts of air emisions during the operatien phase,
far which tompier simidation models are used. AERMOD softwise was uted for pondudting air
disprrsion medeling, whirh dermenstrated air disporsian com parisgn scenarin for cxisting HFO hased
unit 3 &4 and propesed P A0 W RIRG based COPGLL
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This mcdeling addressed emizsiont rar staklonaey point fources. The emizsians fran exisling 1IFD
based power generatlon unit 3 & §, were calculated separacehy and were founmd o be sknlfeanthy high
as cornpared to the emilusians fror newly proposed 230450 bW ALNG based COPGLU which were also
cakufated cepavatedy and were found 4o be Iesignlficant, therefare the air dispersion modeling
canclwded that the alr pollution concentratiors will reduce sienfuantyy nat anly this but the inkansioy
af the linpack an airKlality dul to ernisslond Tram the proposed project 15 expected 10 decraase wilh
increasing disbance g Lhe projecr-site

Tetailed findings of Alr Dispersion modeling is aached a5 Annsuure W1 RS i e noted Mt masiman
alr gesperslon will ooour when the proposed poder @ant will iun anarnplete kad Howess, o rmean
cakulatirns of pollutart emissions, they were all found 1a be within SEQS.

b Ciitevis for Deteymining the Sgnificaness

An advarse irnpact will be mterpretad if the newly progosed #0460 W RGN base d COFGL exceeds
the masirnem perrmissibde SE0Y lirmts. j

o Mitlzatian Measares

—  Engure Fuel 12 Air Ratios are maintained;

—  Enswe gower plank mainkenance;

—  Ensure Fuel guality is exéellent for atilization even after fuel treatment,
d. Residual bmpacts

Strket Impkerientalion & tie proposed miatigation measures 3 palively to lcave any long-term
residual Inmpact.

8. Monltoring Requirernents

Periodic air quality monitoring will be carried out as prescn bad In SECQE, by an 1EMC. The pararmeters
18 bBe gnitor=d includes:

- MOx
- o

9412 Moise O . in
2. Petentialimpach

1he propesed gratect will nclude a nomber ol moise sources, which will haee potential adverse
lmpacts an e workplace and ambient noise levels, Mest of the saurces are continuaus which
Include the engives § generalors, «team turbines and pumps,

Thie conktinuaous esposure to the elrecated levels of nese may result ing headaches, haaiing pyobbermns
and gven |oss an severe comELions, snxiety, and accumalation of stress harmones and bypertension.
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&l Lhese heslth conditions may affect the owverall healsth of the exposed workers aml laborers
assnelaned with the proposed project.

b Critexla for Determining the Significance
A advese impact will be: interpreted it the noise level @xceeds the prescribed SECS limits.
C. Mitigathons Messiros
= Proger malnrenance of all the equipments to be utihzed during operatlanal phase will be

maintained throughout the entire Ife cpcle of the proposed project to raduce the chances of
elevated noise kevals,

— High noise areas, will be ideatified and proper safety signs indicating noise harards will be
displayed, KF fmplayees accessing high nodse area will always wear PPE's like ear protection
maifis ar ear plugs;

— Unauthorieed personnel will not be allowesd to acress high naise ancas.

b. Residual Impacts

= Muizance or health effects caused by hizh noize will b= reduced

€. Monlboring REquiremetks

—  Dwring cperalional phase pericdic noise lesel monitori ng will b+ carried oot 25 prescribed in
SEOS, by an [EMC. The ambiest noise levels and noise enission from eguipment and
machmearies will #lso be monitor ed.

9.4.3 Impact on Ecobegical Resaurces
9431 Terrgstrial Ecology

a, Poenusl inpect

It Is Imporkant to role that the proposed propect area 15 abeacy urder PO induslrial sane theedare,
the tarresliial speties abierved have alreedy adapted to such environment. Athough sorne of thern
rikdy SEill b urdes Ehe ghade of adaptation and theis nigiatory paths and or habitats may be sifecied
due to malntenance activilies resalting in nose and sibration howeser Lhe anlicipated irnpact will B

transitony and insignilicant in nature.
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9432 Anuatl: ervironment
&, Patentlal iIipack

A= rnentiomed earlier, the propoted gower plant s the reptacesnent of exsting HRG based power
grneaticn vuit 3 & 4 at BAPE1 In Part Dasim and propazed 2 X450 MW ARMG basad CEPGU 15
designed with eflicient wechtoiogles which would wtilizes less amoont of water than exlsting beo uals.
forecver it is irnprtent W note that g dediled thermal plurne medeling has been canducted fae the
propse pecjecd and it has besn pradicked thal during Lhe ks operaticns and by abandoning exlsting
HFO based tiat 3 & d ol GOPS-1 there would be educed discharge Now rate and welocty therefore, it
it pwpected that iopes on e marine cology with Regulatory Mwing Zane of B30 m due o this
projecl would be sninlrriced aad would resutt Inlesser areste be affected duec to redueed discharge
fram 144, FA0 m‘_.l'h.'arcl B4, 62}_rn’,fhr and Tl welocity which wnuld alss resolt in plume dispersion
with shorter distance v downstream ie, 886 m

Borecyer it |s Importank ka nake that the petential impact fror the discharge of efluents 15 erapered
by the followag factars: the taotal vl uree of brine being released, the constituents af the discharge; and
the armounk ef dilutlon prior te releaze. Furthes, It may be naoted thak the traawed effluents wil be
corblhed with rewrm cootmg water prior to discharge, which will result In significant diluten of the
afffuenly and in burr will reduce the concenleaton of warews sonstituents. Forthenmore, the cormbined
allluen Lt from the plant will be discharged 1o sea throwgh existing common mariae outfall, which will
rasufl i lunLher dilution prien Lo dischargiog b L faribe edvironinent

b. Criteria For determining the sipnificance

Temprrature dfference in veater will be caused due te heat achange in plant. Te assess the impack
Thrrmad Mume mordeling is cendurted. CORMIE 35 ysed For assessing thermal plume wariange. The
mixing zena will completety nevtralize the tamparature difference, The 1hemmal Plume modelng 15
attachad 3z Annekure-YI. Howewer the signafcant impact will be mtergreted o terpparature of the
effluent discharge esceeds 3 “C af arnbient seawates ternperature at the edze af a scleatfcally
established milking 1ome.

£, KMitlgations Meacures
—  Retain effluent prigr te final discharge for treatment unless the qualicg reemaing within 56405;
—  The lieared waler can Le rewtilized {or green belt arear.

Resldusl Impacts

— Residual Impacts are foreseen to e negliplble ke 0 this case if recommended miligalion
FREasufes are stricthy Insplemented

Monltilng Requirgients — —
—  Guartery benthic faunal sampliog at the proposed projece site will be carided oot by an
mdependent Ervironrnental Monikonng Consultant o chack the badieersihy status of the
propect area.
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54,4 Impact on Human Environment
bd.4.1  Heslth and safety

2. Potenthal Impact

Operalional aclivitles Wl may result m health and safety hazards such as, shgping, mpaing, fafling
Frain betight, elertrocotion, lires, esplosians god solfocatmon in conlined space elc. One of Lhe majon
prelential issue redaled bo the health 3nd safety of the warkers working inclose premmity of the proposed
priaject aread lncludes accidental LEG release, fire hazards and ather health and safeby hazards.

k. Erlterka fior determining the sipnificanca

Polpaificant impact vall be interpreted f a [arge numiber of fire, cxplasions, frequent accidends, ingsfonts,
InJuries and hatards accurs at proposed project sitcs

£ Wil pation Measures

— Ensure that all the =afety and sacurity procedunes are in place and implemeated in broe spirit.

- knsure proper maintenance of firefighting systems during the entire life opcle of the proposed
pragck

— AllLhe workers ineoleed in, operational activives w |l be prevised with proper FPES according
Lo thei job descriplion incleding; safety belts, fooveear, helmets, pogglas, eye-shedds, and
coweriall b e ke e d epealig o Lhein fatars ol ek,

—  Mecezsary training reparding safety aspedts o0 the personnel warking at the propased project
slte will be Jiven.

—  Mateqal afety Data Sheet (M505) for chericals, iIF any, will accarnpany the consgmmant.

~ Ihe project deecloper must cosure impdementstinn of proper HEF prlicg At all progect
Incatinens sm a% to redure the chances of accurr ence of irequent bacards.

4. Residual Impacts

—  Resdual empacs are forasean to be neghgible ¢ law i this case If recom mended mikgation
measdras are dzhered wih.

. Monitoring Requirements

- H5E Inspectinns and gdetailedd risk assrssments will b= camied oot an monthly basis by engaging
1EMIC it pioposed project site o evalwate the health and salety pracrices at the prioject sie.
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945 S5Soclo-Economics
94.5.3 Foad Safety & Traffic

& Potential Impact

Lince the propased project wil pperate in an sready biak up area of BOFS | within indistral zone of
PO8, therrfore vehicular movement for employs mobization is already a routine activity within the
pFemn arem and a m!:ﬁcinnt erad infrastrurtene is akn availabhe. Howewer probakadty of road accdents
and traffic congestions always remiains therefare all the warkers mawing from dfcrent parts of the city
rowards project siee will Rave valid demving licenses and will ey traffie robes at all fimes.

3452 Livelihood & Eoonosmy

B, Potental irmpacls

Snce thie proprsed project will se the existing facilities such as intake and gutfzll, hence ne further
conllict ar kois ol 2=a access For the bcal fishermen due tn this praject is cosasaged, and accordingdy
the impact on livelihood is assessed to hawe negligible” mingr snificance, Howeaver, prosect
operations will 1equire significant number of skilled and unskilled workers thorefana a pasitive im pact
oy bR lacal liveli hood during the preect operations is ekpegbed by creating new job oppoety ey, In
additicw, local hateds |Dhahas] in praject vicinity will 3l5¢ be bepefited in terms of increased raudne
sales. Mot i:lr'||'( Llais but acddirg 2 X450 BAY RLRMG based CEPGE will result in smceth and continuaus
supply of electricily whith is expectad ta result in continuees and smoath industrial production thus

contributing teesard; eponamic developmen
-7 = =

046 Waste Dlspasal

94,61 Waker and Waste water
A Paotentlal Impacts

‘water requirement duning operaben phase of the poposed project will be sourced from raisting
channel of sea. Domestic and process wastewaler will be generated during operational phase. The
wastewater can be 3 potential source of pollution L suslace snd sea water.

b. Criteviafor Detenmining the Significance

bsignificant impact will be Interpreted if the dizcharge effllusn water does rot meet the prescribed
05 himits or exceeds the limits.

c.  Mitigations Measures

— Apprepriate Facllitles 1o be preedded For collection, storage and routing the wastewater
Slregins bo treatrment plant and facitles are to be prosiced;
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— Appropriate sledge handling and disposal faciities are to be provided for waste treatment
sludge.

= Effluent sewees to be persedically cleanad and sspected for integrity [0 order to ensuie
effective transpart of effluents and prevent owverflows and leakagas and infilbraban,

—  Saritary woslewaler fream a8 sections of 1he Facility to be rellected and routed b sapitary
EraatiniEnt spEl&m

— A0 run off frem the process area to be vouled for wealmenl price Lo dispasal.

d Reddual Impads

= Rrsidual impacts sre forezean to be fgw in this tase  recormmendad ritigation measweres are
adhered with.

®. Monitaring Requirements

—  Treatrd water from the TP is 40 be peredically amalyzed for refevant parameters in arder ta
assestempliance with SE05. Anafysis reports will be submitted to SEPA 35 requirad; ard

—  Peridic amGts w be conducled bo dtsess implemnentation of the coetaal measores and results
of audits to e reviewed and correclive o o be tahen Joc amy deviations.

9462 Waste Generation and Disposal System
a. Patental impacts

Cwilhg schetuled and wunscheduled nsintenance work cn the engines and aueilia iy systems there can
b consulerable amounts ukipare part 2nd packaging waste. The large majorty ofthe rejected enpne
Lpare part waste is rnetal and @an he sold for orecpcling. Also mainteranca on avsiliary systems
ElwEs rl5e to rejected spdre part wasle, which could consist of melal, elecheonic com oacnts,
harardaus eorpanents {rsinly batteries and flterg) and other matenials like robber, plastic, glass
fibre, praphite, porcelain, ewe.

It sheuld be kept Inmind that the stated vakues are kwg berm averdge ranpes, within whidh mpical
values might fall, The wse values are dependent an site conditions, gualiee of fuel and ader flulds,
habits of warkers, maintenance work done, etc. The armaeunt af hazardeus waste s largaly dependent
o how hazardows products (e, Iee oll and solvents] are delhered.

The estirated wasle generatitnh during aperation phate i4 provided in Exhibit 9.1,
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Exhibit 0.1: Anlicipated Waste Generatizn during Dprration

Estimated Dally Dmelta Waste Handling IrvdRtALive G Euialmt
Waste S0 Dlpomi Method
Type Sencration = and Treatenmmt 3 {eof piflartanta)
. 4
Sludge
4 4
! | T
Contwin &l and sriall
] T be banged e to i L
e o atneancs of A g. natals,
Sludge Frem slly etate: N To ke esllect=d and parby, waith ia lizebsed by
=4k piday 04ty wake bigakireat get Tha conzantrations are
traatmant slered In twrk. . releyant governmant Jgarcy
1 cepardant on Fgal quality
o treat hapardaus wasto,
ard cperatiarn af systems.
Ta be handed over "o third
=ludge fram e Ticiogecal vater [a ke collect=d and garty, which is licens=d ay [y carient matier 18—
hiclogycal treatment ! Toatrert unit =toed in fans. releyant governmert ageny &
T Tresa L hidZerddsL s wnske,

Woaste in sofid farm

afficrs, contral ranies,

Haon-hagadumls | acil, rita
22-200 kgl scn:u. .a.l:l o5, sanitary
fadlities, spare part

peckagirg materisl. etc.

Ta ba cellectad and
stared at assgaed aea.

Part &' Lhe sasTe nlghn ks
redza npg, bhe seet shoule be
san® far recycling ar
ircireratan/dispazss | by
gualif=d wasi=venoor.

Dapresrls, papar, gliss,
lardillirg waste, rmetal
scrapiexd. spare parts|.
naciagng matesda [wsod,
cardbaaro, plastic,

polystyrere).
GLWS GIn114 001 KL Erelrorrmertal Innpacts avd Migat'ors g9-13
Emdranmerta ood Sxclal ITmac ossessmem [ES & ol
DA sl bews KNG foed Cenhred | oge Paaer e Favm: hi, Fukislan
Extimina el Dally ansite Waske Handling ndiratve Compesitipn
Waste Sanrgg Dkposal Medhad
| Tebe Gaperalicn ani Thentment P {ef prlukants)
| =haul b hardled, Fags carzaminazed with
| stored st =ssigred area To be beqded ower to thind hazardous procacts,
o e Fngink caeratizn and ks '1|:'e:.| u'n:"..'n parly wich i lizensed By conlamitaled c.url and
and aPlees vrzoedarce witk |70y EHE | relewsr | goseiirnent vgeasy rhiope, weed dilters,
gere al guldelings secmin i Tria hazardsns wrasha, lighting eqL-granirs,
15 Waste Wlanagairet, bararies, ab:
i Filtars |chage Charg= air system
' |hezardsus snkby iF To oe callect=d and Serifcrbrestr=nt by
! rand 15 sgfday D=pend filt=r tyae.
) 2 srfday contsm.nat=d witk ail| stored at 2ssigreed area. cunlified waste verdor BTl e
|_ Erocess wentilatan] I and pracess vealfalion.
9-3d
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CHAPTER

ENVIRONMENTAL MANAGEMENT
10 AND MONITORING PLAN

10.1 OVERVIEW AND SCOPE

1he potentlal emwarpnmental Impact durng the construction and operatans of the prapazed
cambsned cycle LG baged unets an varkeus emviranmental components such as social, bislogical and
physical enwiranment were predicked i the cowrse of the E514. The ESla has also dentified mitgatan
measurgs 1o minimize the envirgnmental impact af the proposed project, keeping these effacts vwbhin
acceptakde BEmits,

The EMME {Enviroresental Mamagamernt ard Montoring Plant has been desgned ta address how the
proposed measures will be implemented. 1t defines the resgonsibilities of the project develsper and
conitracter; fewvelops a system of chedks and balances; propases actlons that are to be taken by each
rale player; and lays dawn the sequired docementaton, cammunlcation, and manlkaring procedares,

10.2 PURPOSE AND QRIECTIVES

The prpeese af this EMPAR is not only to address the ecpected envirgnrmental Impacts of the proposec
projert, but alu ko enhance projoct henefits and toontroduce standards of pood practce to be
adppted for the propased prajact

The primary ebjrctives of the EMMP are fo-
—  Facllitate the implemantation of the mitigation measures that are identificd fnthe £518;

— Define the respansibilittes of the propect propenent and contracktor and te provide a
meang for efectre communicaimen af erviranmental lssues betwseen L,

—  Identfy manitoreng parartebers @ ooder bo ensue the pifectivencss of the mitization
MBFEAIFES,

— An imegrated Emyirpnment Management Systesn play Impartant role @oioasainable
widustrial deveinpment if their Enaranrment slanagement and Mosiloning Plan i more
effective and eronomically hemeficial coavering all actecitles of the lrdusliy and give proper
implementable guidelires,

The spreific EnM I far the proposed activities of the PEPLLNG Impart Terminal # has been prepared
by asersiment of impact scale which has been cavegorized ss high, medium ang Ipw ohtamed b
multiplying §mpact severity inke [Aekhaod. The Impact scallng criveria has been presented halow in
Exhifit 1.1, 3 detaded EMAM Pin Eahibit 10.2.
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Exhiblt 10.1¢ Irmpact Scaling Criterla '

IMPACT SCALING CRITEAR, SEVERITY
o) g Ukelihaod Er:.::-nﬂllw haz been calegerized a3
HisH 3 HIGH 3 HIGH: Tne sibclpased envlronmmertal

imJact  mav  adwes=he  afect he
erearonmantal cand zinas.

MIECHLIRA 2 HEMRIRE 2
MERALISA T antgipated & wargrenerntsl
Lna 1 LMY 1 wrpan ey =ikl releate wlfecr
Srilu e eparom-eiial cund o,
IMMPACT 5CALE = SEVERITY A LIKELIHO{M LW The enicipated emvisanmersal
irpact is insignificart and may nos afect
Lilkrdil © oey the erpiraaraental fonditons.

RYEDILIN W 4R e
LURSUHOOC

LD e 13

HIGH The arficizated  arsarosmantal
eNpah 15 reset ety [ ot

MEDILMA Thé 2nberisl2y ensironmenstal
mp.ct s ey cu

e The arficpated  erraroqirencal
aticipated =aviranments impact is e
hkely ta ecour.
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Exhibit 10,2t Envi rommental Man Bgement and Monitaring Plan

Hnpa Foaglchual waanitorin Monitoring | Menmerivg | Manivbrin
LTS impgact 5oly Ao oag [ Impact p:rmmh:rE methmg Froquériy nesnnnslhlli':\-
Tomctourthon Phase
Topography | Farmatan af 1%2=2 [ - Proper site levehng shaud be Zarface tapagraphy Areject siles Worthly KE by ] |
E iandscape | he=ps due to ensaran, in ced=r .o minimize the gl Porl Qaslb Engagirg
im oruper L probakility o eoacgraphic ard Karangl IERAZ
hardlirg ol chanpe=s =L anc proyect =l Aner ]
CNETrTian T ng dharFig Faiay season Compha
rasidan SEKlal
- Ensare that o ennetrpctin
ritasadal sich as camant ard ar L
ready mw 15 hardled properhy
and no residual mazenal is left
uratrended 5o as ts avod the
arpaabiliy sf formeticn ol heaps
ERIERL T (TS
Aambient  &ir | Construzion 2%2=4 |- Use of standard conwruchion | 2K1=2 | Emissarsaf oo, NOK, Al Projecl | kenthly kL by
Cualitg aoavitems may =juipme=rit ard vehicles; Py 15, ard =05 Fom In=tallaticn | Brga ging
reaulin MEDILIRA o =ources ach uy amil IFMIC
Tl g - scheduled maink=narce Sf be k- | whsrlen 1 ModiFcatizn
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e s II':;:T itlgatiom Saleguards r::::ldual Mowiltoeing tionitoring | Monltoring | Mondtoring
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4 . - CorstrucHon actdtise will b
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CHAFTER

11  CcONCLUSION

ESlA al the propocef 0 % 450 MW ALNG Based COPGU project has achieved the falleaing goals:

- ldentidication o national and proviocial e ammelal iegulatary reqeirements that appty w

the proprsed project activities;

- Idenrificalien of the environmertal features efthe proposed gradact area including the phiysical
LLiesbogival and sociat disturbance and likely irmpact of the grafect on the environmment;

- Mecorimendation of apprapriate mitiEanon measwres that e project developer wil inperparato
and ensure g par this E3A nwo the project b romirmize the sdvarsa environmental impacts

| Baseline plhysical, biological, sacio-econormic and cultwral data and Information was od*ectad from a
wariety b primany snd seconda ey woeces, incloding lield sureeys, cedes of refzvant lterature and
nnline publicatinns. Ths colleceend data was used 1o drganice pooliles of e plysical, takgical and
snekk cpanomin environmients, likely to be afectend by e proposed praject. Prirvary 30d secondary
stakrhniders weee ronsulisad through soping rmestings and conzultalion processes, These included
communities, indwstries and institutional stakeholders. The aim of public consultation was 1o assure
the quality, corrprehensivensss and effectivencss of the Y500 a5 well 33 t2 cosure that the vicws and
! oplnlons of the local people were adequately takan inta accournt in the decision makwng pracess.
rurther, an Enviranrnental and Sooal Imgact sssessment Repert was rmade to highlght the pobartial
Irrypacts of the described proposed project on the area's physical, blolopeal, saclo- economic and
cultural eavlionments.

[imviic- el Manap=menl and qenilcreg #an

Adter assessing the proposed projec! acities amd inuestigating the popesed project anea, the

envirnrinental consultants, GEMS have corcluded that:

“IF the activitics are undertaken as described in this ESIA report, and the recommended mitigation
me asures algng with gnvirgnmenial management plan is adepted specifically, the proposed BORS-
1304 MY RLHG Base=d Combined Cycle Power Plant project will ot resubt in any long-term
impacts on the physical and biological chvirenment of the proposed project area. Additionatly the
prapased praject installation wilt significanty conlribute towards reduced environmental pressure
n terms of air quality a5 natural gasis recognized as a comparativeby clean burning fuel and it
rmits less particulates and negligible 50, as well as == MO« and OO0, than other fassil fuels. | will
alsaimprowve plant cverall efficiency. Moreover the proposed project will create employment
opportunities Tor lecal residents and play vital role in overcoming the power shortfall in the
country, since Karachi is the industrial hub of Pakistan thus the continuows power aupply will not
only boost the industrial and economic devefopment of counbry but alzo resultin a lomg-term fet

benefigial impact an air guality a5 well a5 s94ial wellbaing of local communing™.
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GUYERMNMENT UF S1LH
SINLEH ENY EHUSMESTAL PROTECTIONN AGENCY

Kaitraichid clislest U 16" Jocembe, 20014,

NOTIFICATION

NOLEPASTECINTAN 2N [n encroise of the powers conlereed by seciice: 36 ol e Siodh
Fnvironmental Prolectinn A, 2014, the Sindh Eoviconmenly Proection Agency, with the
apprvid o Lhe Guevernment is pleased 1w oiake e Dellowing rules, msoely:-

l. Short title and commencemcent. (1] Thesc toles may he called the Huzardows
Sulsiinces Rulcs, 20l 4.

(21 They shall come inio foroe al once.

[

Lufiniliee (3 In thiess rules. wnless there is anvibine nepuenani i the sulyject o conness

(1 A means e Sindh Environmantal Prorection Ace 2014;
ANNEXURE-II ) . (liy “Dircetor-Crencral™ means the Dircetor-Creneral of the Arency;

Sindh Hazardous Substances Rules, 2014 . (I} “environmental irpact asscssment” means an cnvimmmental impact assessoment
' s deline] o clise o] el seetaun 2

[iv] "majoraccident” means an occwrence resultine troin wncoelsd de eelopaes
during, induserial activicy or Frnm naterol cwvents which e likely o cause an
adverse cnvirommeneal etfoct. involving substantial loss af B and property:

(¥} ‘"secuon” means a seclion of the Ack
[wl] “Rcheduls™ means Scheduls tn these niles; and

[wii} ‘sworer”® shall have the samc mcaning a3 defined in slavee () ot seetion 2 of the
Facrones acr, 1954 (330 of 10734,

21 All other werds and expressions oscd o 1hese mles o nac defined shall bave the
=AMNE MaaNings as are assigned 1o then in the Acr.

A Substanees preserihed as hazardous sehstances. As provided in sub-clause (hy af
clawsz [3xv) of ssodon 2, sobstances listed in Schedule-l are harehy prasorihed as bazandoos
LT HE




4. Application [or liveoce, A application for grane of licence onder scetion 13 shall he
filed with the Ageney in Form-A ol Sclsdule- 0

Provided that an applicant far grant of |iccnes th import or transport a haracdous

substunce sludl, i addition e sabeanamca in Form- A, also provide degails mencioned in suh-role
(L] uf rubes 20 21 espectively,

5 ELA of project or indwsteial activity. (17 An application for geant nf licenee fled wnder
rule 4 shall be accompanied by an enviconmenly impact assessnzenl of e progect o7 wdusizal
activity involving peneration, collecdon, comsignroent. ranspocl, eestioenl, disposal, slocipe.
handling nr impact of 2 harardoos suhstance inorespect of srhich the leence 3 sooght.

{73 The envicofenla] (TPucl weeenent subniled by the applicant slall nudode —
{a} w sately plae, cootaindne informabon speciled i sub-ule (110 sule L7

{b) o waste management plan, il hzzurdous wusle chall be peneruled by the
prajeed nr industrial activily, containing information specitied in sub-rule
1) ofmale 15,

H. Applicability of Simdh Envirenmentsl Predectivo Apeocy (Resiew of [nilial
Environmental Examinatiom and Envirenmental Impact Assessment} Reguiations 20I4.
The envirommenial impact assessment accompanying an aplication fac grant ot licenee shall be
prepared., serfinized, 2vicwed and docided i accordance with the provisions of the Singdh
Enviromoenial  Preleclion  Agency  (Beview [mioiel  Envirenroental  Esaeodnabon and
Fnwironmendal Impace Asseesmeni) Regolatinns 2414,

7. Lssue of Liceoce. (1% Where the Dicector Crenerul approves an application for prunt of
lizence, the wpplicunl shull be informet accondingly and direct=d te deposil wilh Lhe Agency, o
licence toe at the cale specified in Schedule-1T1

{21 0n receipt ol e loence Jee, e Agency shid] Bssue o licencs in Feno-0 ol Schedule-11

{A) If a licence is defaced, domagad o 1ost, duplicate 1hereaf shall be issoed on paymont of
soch fee a5 specificd In Schedule-10T.

LR Canditions of licence. {13 A Ticence granted gades seclion 13 shall be sulyear 10 ke
crtdditinns of appenval of the covivonmencal inipact assessimenl acconpanying the application For
Ticenon.

13} Without prejudice to the provisionz of suh-rulel}, o liccnoe gramted under goction 13
shall alzo he subjoct 10 che follawing canditions -

i) e Tcenses wlll employ quolified techoicy] personne] baving nocessary
knowlesdae and expericnee cegarding che: wee. stopge and hapdling of the
T ardans-sbstancs., #ad safely preciutons relatne berels;

(by 1l hazurdoos substance shall be packed and abeled in poonmdance with role
*

il Lie premises of e licegses shall comply with the conditions laid down in

rule 10

tdy  the hecensee shall cnserc eomplianee with the provisions of mles 11 end [2
regarding salety preciulions:

el the licenses sholl prowvide oecessacy imformulion, and wlens reguiced
training. rit the pemsons tnowhom the harardoos substznoces ace sold or
delivered, regarding 1he usc. storage and handling of the bazardoos
substaneces, und sulely precautions relatiog sherew;

) thi lieonae: shall maintain a detailed record of the quoancity, iyme, guatity
and oeigin ol the hazardong sabatance and rhe names and addresses of the
persons o whum thie bazardous substanves are sold or delivered; and

(gd  the Ticensce shall nop exrend his aperation heyond the scope of the project o
iodustral activity w respect of wlich the enviconnentl impror assessmeny
huz been subemitlel and approvul praoted.

2y The Azency way, thothe light of 15 eeview of the eavironmental impact
assessment, requite that the Hoenses maintuin wiequoale insurance cuver [or any aspect af his
operatian. 3

(3p  The lcensee shall provide copy of appresul fmons imponinge cewotry uoder e
imecrnatinnal convention and profocon].

9, Packing and labeling.- (1] A contniner ot @ harardous subsance shall be of soch sire.
anerial wed design az oo ensure that—

(3} % can be sforcd, dransportad and weed wAathoot leakage and sately;

I} thy hazardons subsrance therein dics not deecrinraic in 2 magner as o
rander i e Fkaly o covse, dircelly or i comhinarien with other
substances, an adverse eovimnmenal effec.

£23 The fellowing infogmation shall be peinged conspicwons!y, Tegihly and indelibly on avery
vantaoer of o hiarduus substance:-
[ad name of the harardans sabsgance:;
(b} namc, address and Yicence number of the oenss:;
(e} ner eonients (¥nlume or weight]:
(d} date of manufactare and doe of sxpity, it anr
(2} 1 waming stalcment crmpeising —
11 the word “DANGER!™ it red o 2 conirasting background;

[i1] w picture of w ekoll umd cross-kanes;
(i1 portinen instmuziions toe ose, siotage and handling and safety precantions

welaring theeeta,
[f} Tnséroctinns regarding recum or disposal of the empty coneeiner:

Provided i 10 the hazodous substance s an innee eancdine: as well a2
wis aurer cotnainee, the wlogmarion sl be peoeed oo bah comainees:




i

1.

"

L

Provided fuclser Usal 35 10 is tupracticable w0 poaot the afcresaid
informadion om the container itselt dus 1o s size. material or desipn, Lthe sarue
shall he printed on 2 Jabel or tag which shall be conspicucusly affixed o alluchel
10 the contdiner in sich manner &5 fa eendee it difficul to remnve. The cmply
chendeal cantainers oo diues 1ay e be nscd or sahe e pugposcs:

12 hasic instructinnz mentioning immediate sleps e be wken in cuss of wey accident
of ermergency. proforahly in tocal language.

Conditions Eor premises. (L} The premises io which a bazurdous substance is eeoecited.
collectzd, consigned, trsated. disposed uf, stured o handled =ball -

1) connply wilh the conditions specified in Schedule-1%,

(b be [aed with a nolice on the vuer door or pae bearing e Tulbowang
information:-

i the wonds "DAMGER [ HAZARDOUS SUBSTANCE! in red, on a
JﬂnlrﬂSIjLIE backeroud; aml

{ii} a prominent picluee of o skull und cross-bones,

(2] In casc of Impon of hazardnus substances, proponent shall provide approval fom
Climate Change Mivizinn (Intarnetional Conventon Wings Govemmaent of Fakisran.

Ceneral safety precsulions. (1) A leenses shall epsure Lhal the tollowing salisy
Mecantions are comveyod th parsnns o whom dhe hazacdmus subsrances are sold ac
delivensd:-

[ab  carefully rewd and Fellow the instoucliang wnd safety precawtions printed on the
contuiner; (Elrdu or Iscal languaps iranslation of the same may he peeferably
Fiven ti the Tncal Buyers);

(b when opeoing the contuiner, wear protechve cloling amd eqoipouent o lwling
helmel ar cluth cap, salety spectacles or ogples, respicotor or mask, ehber or
plustic glowves. and work bones, 25 may be requincd:

feh avaid coneact of the hacardows substonss will expused skin oo eyes, awd il such
comlual poeurs, wish Lhe exposed ares immediatzly and consult a dnetne;,

[d} awoid contaminating ¢lathing. glewez and footwcar with e hazacdons
sobslanee, and i such coolmoisadon veeae:, cemove tie cleting. pluves and
[uoraear immedinely and wash the sama thorowghly hefore reose;

{e]  da net eat, drink o smeke inche viciniry of haznedows subslances.

{2) The reneral sadely precaotions mentioned in sob-rule (E} shall he in addirinn to soch
ather specitic precautiong or measires Wal may be requared oo be conveyed by ie licenese
fou o paactienlar hacardous sobsience, The loensee will be bound o infonn e Apency, Uie
detaels of bis subseyuent consipmioents as e liceoce will be issued Mo o perind of one vear
under section 13

Safely provuubivns fur werkers, A liensee shall ensues chal the following safcty

pracaotinns ane laken inorespewe of wockers emploved by oo Jor handling bazanlous

ksl an g -

10y Woowndker aged holsw cighicen yoars or nver sixdy yoars shall he emptoyed tor
any joh involving physizal handling of harardnus suhstanzes.

{b]  AMN workers shall b thorowpbly trained in salely precaudons for biowlliog
harardnus suhstances und shall be sopecvised by gualified supervisoes.

1] Frotective cloeng apd equipmant gomprising Belmay or gloth cap. safory
spechacles ur popples, espleniac: o asks cubber o plastne plowes and
wiak-leors shall booavailable Tor all woekers whe may be cxpoced taoany
Ticerdous subeliee, and no waker shall be peinmned an jab gnless ansd wiedl be
ie wearing such prolEciive clathing and equipm=al,

idl Adnqumr_‘.supply nf water shall he made avuilable o the workers for persunal
washing a5 w2l as fior washing their profective clothing and equipment.

{e] Frulectye clothing and equipnent of the workers shall be wasbied and cleansd as
often a5 muy be reguiced 10 snsoce theic edlicucy.

i onowncker shall he permitted Boeat, drink e smoke Hll he has eemenved his
protective closhing and cquipment. washesd his hands and face, and l2fi the place
ol ok,

(21 AL NHee-fichling. emerrency wd sslely syuiproent studl be eguenty checked and
prespasly mainiained.

thy Fust-aid ccdical facilicy equapped with sequised antidares shall be gvailable in fhe
paeises, supereised by rened salt,

fil Madical check-up of all workers shadl be cwmied owl at the lme of employment
and af lease anee 3 year therzatter.

[l Acrecand ol every woaker shall be gmimatoed coklaging. amongst other delals,

his name and wddress, bis medicul check-up Jistey. and the bazunlous substances
handled hy him.

Yalidily of liceove. & Ticence iseued wnder rule 7 =hall be wulid Tor w perod of une vear
from 1he dare of issuo:

Prowided 1har if an applicnion for rencwal is made onder ol 14, the lieepes shall
cantanue fo reostin valid il she applicarion for eenewal is degidod,

Hemewal of lieenee. An applization for enewal of lcence shall alsg ke made ta the
Frderal Apensy in Ferm A of Scheduls I ac leass 30 davs before the dide of itz expiry.

{in

An wpphcation (o ceoewal shaf) be sccornpanied by o brief opdute of the onpginal
coviennmental impact asscssment. ooless changes in elrcumsfances  reqoire




sibmiszion of @ fresh coviron nenal npac asse-smenl,

(i} Use Jestbur renewrn of licenes shall ke as providad in Schedole-10, and the ligenge
issued on receipt therenf <hall atse be in Foem-F of Schedols T,

(Wi}  he foe for duplicaee copy of liconze shall be a3 provided io Schedule-100 and U
Yicenes issns on the receipl therecl shall also be o Ferw-B of Schedule-11L

Cancelling of the licence, {17 Nutsilhstanding anvibing conlwined io these rofes. i 8t
any Leoe on Uk basis of infornation or meport neccived or inspection carvicd ok, the:
Agpency s of the opininn that the comditmz of the Ticence hiave ool been coplied wake
o that the information Sepplied by e licensee in his application or approved
environ il juapacl assesemenl s incerrect, i shull issoe notcee tn the oonsaa oo shnw
vk, within tero weeks of roecipd thoreof, why the Ticenge ston Id wor be cncelled.
(41 TE o eeply 15 recedved o il U reply s comadensd unsatistactony, the Agency may, after
giving Lhe livensee an wppertunity of being heard -
[i1 require the licenses to ke gacl measues wnl e coanply with such
conditions within sech perend ag ity spealy, faling widde the licence
shatl stannd caneciled; or

[ii} caneel the licence,

{3) {dn canccllation of cthe leence wndee spberule (20, e Lloenses shall cease his
operaticns forthwith.

{dY Thar action 3aken woder this cule shall be withoot prejodice to any other action 1hat
may he taken againgt e Ticenses under Uie Act ur roles or regulations or any other law
for the timg being, i foree,

Entry, inspection and memitering. (13 For the poiposes of vefcaion of any matter
relading eo the condiions of the licenoe, duly sulborieed swtf ot the Agencs shall b
ennrled (o enter and inspect the premises inowhich the hazandaps syhatance is being
senerdled, Dulj&.‘l:'d. vanyipmed. iregied, disposed of, soered ar handlmd:

Provvided 1hat the Ageney shall fnspecy the preneises ab st enoe 2 yoar.

{2) The lieensce hall gnsue covpertoon of his staft ot the premiscs o Boilitale e
imspectinn mentioncd in sieh-mle (1)

{47 The hicensee slall provide such intormaton as may be egqeired by the Ameoey for
elfeciive momtoring of eompliance by th igenses with the conlitons of the Ecence.

Safely plun. (1} The sutety plon to he sohimicced by an dpplicant wnder clause (a} of sub-
tule {21 of Rule 5 shall inchede —

ta]  an wnalysis of majar acgiden hacods celatiog Lo the hazardoos substance
invalved;

{h an assesswenl of Lhe nalure and scope of the advers.: crvicanel effsas

likely to be cansad by mgjor acciden;

5 i deseription of the salety equipment and sysiems installed and safehy
b b
precautions token; and

[ed i descriprion of the emergency nigasuees poposed o be uken on wnd off
the premizes of e applicand 0 coorel @ mjor weeidenl, wod Lo mid e
iLs andverse environmentul =flecl.

{2) Hetge issus af the licenes, the Agency shall, i consultalion wit viber celevanl

Governmenl Ageoces and Deparments including the liccnsce, rovicw the safiy Man to cnsorg

thut it covers all anecipared conringeneics and all cmecgoncies hkzly w resolt leoen o major

aceidant inwolving the bacardouws subsiance involved, and that the concerned Government

Apeneies. Depariments ond the licensce aee aware of their speeific pesponsibilities theeeunder,

(3% Afler issue of the livence, the licensee shall enswre thot all pecsons lighle th he
allecied by the spproved safery plan are infurmed of the eelovant poovisions
thereal.

Motification of major acciden. (F) Where @ major acsidenr cocucs oo the premises of a
Ecensea, the Ticensee shall fnunediately nodly the Arency concemed ond shall submit

weithin tweenly [uur howrs and weeekly theesatter, 2 repoct in Schodule-Y,

(21 Onorecedprof e report under sub-rude (13 the Apency sholl require the liconsee

cinry aut @ deadled envirenmenial wudit of 1he mojor accident and inftiate neecgsary action,

accnrdance with the approved safery plan or olherwise, 10 conteol Lthe majwr wecidenl, miligole its

ndverse envaroaunental eflecl and prevend it frum recuring.

9.

Waste maoagoniend plan. (17 The waste manueemenl plan, it required to he sehmited

by un applicunt wnder clzose (b) of sub-rwle (29 of ube 5, shall -

{a) pravwide for the generanon, collection, mansport and disposyd o e
luzarduus waste in a manner which shall protect againet an adverse

cavirommcnyal o Ffoer

by ensure thai the hazardons waste is nnc mixed seith non-hazadong wasnoe,
tnless the applicanl can prove Wt such mizing will beter protect wesinst

an adverse cnvirmamental effoct,

[y} The waste manapenent plun shall be reviewed cvery yoar by the licensce o take




inlg cunsideratien the devebeoment of new lecneloeies amd oaapsmenl practice: whicl cae
better protect against w adverse enviienmencal ©ff2ac. andd if coquied eevised wiste managomont
plan and fresh environmenal impact sssessment skall be submitted with the application fur

etz wal of feencs,

(3 IE the waste manngement plan provides far cxport of the hazardons waskz, such
repart =hall unly tllH.l”':JWb:l_i_f it ds in_secordance with s bilateral, molilaeral o resioml
agrecanent ar Licangemnent e canformes i the eequiremenis of Ardcle 1 of rhe Coavengon cn

Lhee Conimel of Teansbowndury Moveeneols of Hacardous Waste wul Theie Tispasal, Boasel, 1982,

(41 The livenzee shall inform e Apency un a vearty basis aboul -

il Uoe quanfity and choracrerisics of hazandons wame paaeraed noihbe
previous veas wnl

thy proeress reganding inplemeatanon of the waste wanazemem plan.
1 Import of hazardous substances. (1) The applicanc shall. fic gramt of lizence toimper a

Taeardous substance o addinon w e nfonotivo cootzioed w Form-A ol Schedule 10,

abso provide the Jolluwing dedals:-

] pucl of enley e Prevince of sindly,

(il pasticulars nt trans poet from cxponing coannsy o Makistan:

(i) quantity ol hieardoews substance being irmpored;

fivy  complete infnematinn peetaining o safery (wrecautions m e adopied; and

(vd e purpose o which the hazandoss substanee @s to be wlilized, wong with
vnyircomentul impaer escssment io eespoct therzof. i required wnder oule 5.

(vid Licensee shall pravide copy of approval [eow Climalke Chanue Division
(loieroativnal Copvention Wined Government af Pakislan ooder che
prosvisivns of Inlemativnw Convension wnd Prodocol.

(21 I the Heence wpplied e 05 granted, the conceened Federal Ageacy ar binisiry and
the Agency and |1nr: aurhnrn:.- n:nm"rnnd shall cpsuee dhal propes steps ae laken for safe ofi-
Inading, handling anrl storage ﬂf1h~ IH?*ln:I-::uus selanincs cak aedeal o the pont,

1. Transport of hazaedons substawees, (1] The applicist shall, foe mant o leence Tur
transpart of 3 hazardous subsiakee 0 addion o the wlocstion contuined in Forme-4 of

Yehedatbe [, wlso provida the Eollowing details -

29

(i)

[¥h
[wilt

[wii)

i¥iiil

aam ansd address of the persan fram whom the hazardoos substance is to
e cilleaded:

nam: and address of the person 10 whom the hazandnus sobstance is tn b
delivered,

yuinlity el Licacduus zabs lance 1 be ranspuoclslk

el af wansper, including Bl pasicelas and specifications of he
walue ealkicles or other conveyance:

roude L be adopted belween dee caigin aod deslinationg
date und e ol proposed Lranspuclickion:

nature aF wasre which may he liqoid ar salid and 1= 1oxiciey alnng with
Marerial wod Salery Daa Shee (MSDSY, and

CHANEETCY 417 #Mmeraeney respunse plan.

[ IF thie Tcees applisd o iz granled, the Azency shall cnsure rhar the Ciosern nwen

Departments w7 Apencies concemsl aee nfuemed of Qe redevanl particolars of he

reansponrITion, fim taking necessary saloy procations and athor measures.

iither appravals. The isspance of a licenee onder section 13 cead with rule 7 shall not

absclea the liconges w obain any ciher approval ar canzem that may e cequeiced winder

ary law for rhe time heicg in Boree,

DIRECTOR GENERAT
HINDH ENVIROMMENTAL PROTECTION AGENCY




SCIELULE-S
(5ee Rule 3)

. NG, MNAME OF CITEMICALS CAS. NG
1. Avetalidetiydes T5-1F7-0
& Acetic agid £id.]93.7
A Acetic anhydoide [IH-24-7
4. Aelane 67-64- |
o Ace1one cyanahy<drins Ta-86-3
f, Aceione Thing:micarhazide
7. A ety lem T4-Hi-2
3. - [Acetyl ehlorids Ta-36-5
H. Avralein L07-02-K
L A slaide TO-145-1
i1, [Acrylonirils L0713
12. Adiponiinle 111-68-3
L3, Aldicark L 1ér-(43-3
14, Aldiin -— A00-x]-2
15, Ally] wleohiol 107-18-
14, ALyl anwine LU7-1L-t
17. | Allvl chlaeide [{17-05- 1
18, Arnino biphenvl 92-07-1
15, 3-Aunino-L, 24 arube fil-832-5
2. Aminorerin
21 A mitrn TH-H3-3
£ At diadate
33 AITIMIONID Tagd 417
4. | Ammaniura ehlarde 13125424
23. Ammonium sulphomate TTTA-00.0
20, Aniline G2-53-3
27, Aniline LA, 6-Trimerhy]
2%, | Anthraguinnm: 84-65-1
20 | Anlimuony & Compounds F440L345-0
30, [ Arsenic & Conpounds T440-35-2
3l Arsing TTE4-42-1
32, | Ashesos 13332-21-4
5. | Arinpho-cthyl
34, Azinphos mzihyl HE-5{-81
35, Hacirracin

5. NG NAME GF CHEMICALS CAS. NO
6. |Barum and Compounds BENEE
37, Benzul chloide 95-57-3
58, Benzenaming 3-Teiflunromethyl
AL, Brnzzeme T1-43-2
ai, Benzene sullony] chlcnids 95-6a-%
ql. Benzzoe 1- (chloromethyl) —4 Nitro
32, Bensent arsenic acid
di, Renzidine and Snlt D2-HT-5
44, Benzimidazole. 4.5-dichlora-2 {Tridlunromenhyb)

43. Benzyl chloride 1047
46, Ryl g Coampcands Tadd 417
27, |Ris (2 chlgrochyl} Sulphids g

4. Bis [chlormethyl) Bedone T

49, Bis (Teal-bueyl perukyy cyclobesane !

3, Fis [Ter-tocyl posox v} buane N

51. Bis 42,46 Trinitrophenyl umine) T

52 Beonow chlurs methzne T4-07-5
53, Frennolueun T8-25-2
A, Eury] aminc fom TaA-ivl-%
55, B utyl-n-roeceplan LIER-TH-5
6 [ Cadromu and Conpounads Ta4{-43-0
57. Culeium wrsenate TITE-44-1
%H. | Culenn Cyaninide L56-62-T
59, | Camphechlor Toxaphens:) B0 -35-2
flk. Cantharidin s

Bl Cuplun 1 33-042-2
2. Canbeachcl chiwide H

3. [Carharyl 53-25.2
fd. Cathofiaran 1565 66 2
L= Carhon tedrach loride Si-23-5
66, | Carbog disulplide Ta-15-1
a7, | Carbon nionoadds E30-THG-2
. | Cellulose nitrare P07 7
. Chinrdanc | ZTER1E-00
7. C hluninulsd benaene LUE-0-7
Tl £ hludne TTHZ-5-5
s Chinrine oxidg 1Tk 14-11d-d
13 Chinrine tAflyarids TIHO-S 10k
T4, Chloracetaldehyde 1FT-2414)
15 Chlaralhcheene 10 907




b = e

&, N, NAME GF CHERITUALS LUTAN. N
76, [ Chleicfom H7-fif5
77, | Chlarorethy] methylathes 117-560-2
TR {"hloronitrohcnzene Rrl-73-G
T, L hloreethyle %inyl ether LEC-75-4
st | Chrumivm wnd Compounds 1440473
Bl [Cnbaland Componnds T440)-40-4
#2.  [{opper and cnmpnueds T440-541-8
B3, Crotwaiddeduyle 12373 %
fi. {umen:z SH-n2-H
53, Cyinides and Cornpaounds 1 5]-50-3
. Cyelohexane [
3. L3L¥T 30-20-3
a8, Dazrcian 208 -1
B, Lichlorbenzene L5-50k 1
og, Lvichluroethy] ether L01-44-4
ql, Dichlorophenod - 2.4 ET A5 It
vl Lsichlnrphennl-2.4 120k83-3
L3, Lichluroprueens-1,3 142-2E-Lb
ug, Lichluropruponic acid 1 27-20-3
o3, Mighlnevns el
Pl IZicldrn 1-57-1
Uz, L¥imethy) bydrazine 57-14-7
0s. Drimethy] phonaot 2.4 L5-57-0
oG, Irirmcthylantine 1418-3%-7
T¢dk | Dimethylaniline 121-6%-7
101, Jidnilcopt®hal 24~ - 51-M-5
102, JLNnirawlugne: 131-14-2
W3 | Dinnsch AR-B3T7
14, | Lhnitrobenzene 52-24-0
105, | Binxanc- 123-8]-1
106, [ Dhodalhion TH-2
107, [ Drigust BE-L-7
10R. [ Eadesielfan 115-20-7
10, | Endrin 71418
110, | Epichlonalivdidie 106-8Y-5
111. | Fihion 563-12-2
112, [ Lkl acelase 141-TR-n
113 | Ethyl Begesene 1061414
114. | Fibyl aming 15041
115. | Ethyl cther Al 197

5. NO, MNAME OF CHEMICALS CAR. N0
116, [Enleel metc: vliste FT-A5-2
117, | Etivlene dichlocide 107-04-2
118 | Edvelee dilgnndds 1 Mé3-33-4
114 Fihvlrne diamine I1FT-15-3
124). Fihvlene ouide T5-21-H
121, [Eivleniroie L5]-56-4
122, |Flucring TiRZ41-4
125, | Formnaldzhyde S0-UC-0
124, | Farmie acid 0d-18-6
125, | Eeefural GR-A1]-]
126, | Heolachlor Th-4a-8
127, | Hevnchlorohenzane T1H-74-1
128, | Hoxachloroeyelohesan [Lindane ) A1E-T3-1
129, | Hesivhlons pelopaiisediens 17474
| 3, | Hydengchlngic acid -0
131. | Hydoogen sulphide 1TER06-4
132, | Hydoozen cyvanide 14908
133, | Hydeosen woide Thiad-39-3
133, | heishiom gorachlonds i

(125, | Esebotyl aloohol 5
136, | Lead dnerganic? T |
137, | Leid arsenule T184-40-%
133, | Lindame 3R-ED-9
128, | Magnecsium powder ar ribhon T304
141, | Maluthion 121-75-5
141, | Mal=ic anhydride 10E-5 -6
142, [ Maluoanireile 199-73-3
143, | Mercoey and Corpoinds S2-F0-0
14+, | Methoey chluride
145 et liad aleahel 51501
4. | Methy] amine 74-H4-5
147, | Methy] bromides (Bromuemmelhune) T4-E3-4
145, [ Metlyd chlende Td-RT-3
1B, | kDbl chloeodorm 01,0, 1-Trichlrencthancy 137-5-3
150 | hiethy] bl kelune peroxide 130-22-4
152 Mely] Lsos yanage 534-E3-0
152, | Methd merhacrylace: mnnamce A0-G2-h
153, | hielbyd Furathion 20
154, | Mevinplus J186-34-7
155 Mol Tuleng i and Copposinds 7430087




5. NO. NAME OF CIEMICALS CAS. NG
130, | Mnnacrivtophos A2
157, | Lulyl acelule 123-36-4
155, [Pyl plosho! TI-36.3
1540, Talesl AU-T4H-5
15 | saphtaleng 21203
161, | Muphthyl umine 1-51-4
168, Kickel salts 400240
i3, Micnkine T P
154 Niloe acid TEUT-37-2
165, N dnide 1102-43-9
Té1. MNitro benzgac — = O -G53
16T, Milooclioluroben sene TI-TH-5
166, Y N yclolesane
163, | Nirogen diseide Lgrz-4a-0
171, Y Mitrowven intloridz R e
171, | Xiropheools HR-T5-5
172 | Xitropropane-2 794p-49
173, | Milroed dimethyl aming GH2-T5-4
174 Crezol 1314773
175. | Mitroaniline 190-40]-5
176, | k=mium ictroxides 8 16-124
177, |Osxvien (Liguid) TT2-5T-4
178, [ikyveen diluomide TE3-31-7
179, Jikronc ICN2R- 1 5.6
180, | Puraoaon (dieduel-4 nilmphenyphosphace]

184, | Parathion SE-76-2
142, | Penluburunc 124227
183, [ Pentichlanbemcenwe AOR-35-5
1B2. | Penlacidaropbicool B7-445.5
IEA. | Pevlahienmplen)

186, Fheme 10 252
18T, | Plencl 2. 2-Lhiobis {4, &-Uichlons)

18, | Phenel, 22 rhichis {4 chicaw 6 metbyl plenol s

188 | Phenul, 3- (- mothyl-cthyl)- methyl cathamare

150, | Pherals 2UH-02-2
191, | Phosgene ThEd-5
1492 ) Fhosphoric geid Thgd- 352
193 ) Fhoaphorns T 144
1L, J"‘J‘HJthIJEIEHX}'E‘hlI‘IEidL‘ LOES-27-%
195, { Phosphores peolusulphide 1314-$01-3.

5. NO. NAME OF CIIEMICALS CAS. NO
196 | Phosphonis tichlngide |19tz T T
147, Fhthudic unhydricde B5—4d-0
198, | Pigreg aeid (2,4,8-1ni5ogheol s RR-89- |
1t | Polychlornated hiphenyls (PCRs) L336-36-3
2| Propiundc g Ta-¥>-4
200 . | Propargyl abenhal L1497
20E. | Propylene oxids TH-56-0
203, | Preethoing RNG3-34-T1
K Eeridinge | 1i-H-1
205, | Duinums 6514
20, Rl ferade AniIE-32-R
2. | Sodium tlooro-acokare fy2-74-%
2. | Sodium hydmside 1310-73-2
2k | Sirvebnine §T-24.9
210, [Stwiens 115
211. Bulfuric acid T Fikd A5
212, | Tert- Hulvl peroayacelate
213, | Tela ethyl preoplusplsle 107-40-5
114, Tetry ninomcthang (Roekel Tndwsoyd 509-14-8
215, | Tem-chlorodibenzo-p-dioxin, 1,2.3.7.8 (TCTIDY) 17460115
] -3 Tetrasthel wad JHLU-2
T, [ Thallie geide
218, ) Titamiom possder FECi L P
A1 Tuluene 100H-EH-3
220, ) Toluene 24-lisis yaale 584-84.0
121, | Tnxaphene ROAT-35-2
222, | Fraps-1.3-dwhlone-bulene
123, | Tighlorocthylone 7300 1
224, | 'Unchiorephencls ys-0=-4
235, | Trehlcaophenese scetic gl 2.4.5 igethvlumine 95-76-5
22 | Trichlorophen 2,5.6 W3i-75-5
227. | Trichberuphend 2,45 a5
23R, | Triethylatnirg 121-F4-8
220, | Trizthylene: melamine
230, Plrinitcobeneeoe Uik 35-4
231, Troatcowoluzge (TNTY 1 LE-S0.T
232 FTup=nline AN
233 | Uraniwe 2o commpeunls 744051 -1
234, [ Vanadium and compann ds 40 g2 2
235, Vinvl nectote 104-05-4




KX NAME OF CIIEMICALS CAS. NG
236, | vinyl chluride al T3-1H-4
237, | Yinvledene chloride T5-35-4
2. Wartarin El-&[-2
234, Avlene EAMI-20-T
241L Keluline B3CH]-T3-5
341, Ainc chlomide Ted6-25-7
242, | Airconiem,und compounds TAAN-17-7
243 | Auy wibien stbstance declancd harardos by Sindh EPA

SCHEDULE-I
FORM A
{sve Role 49

Appliction Fnr grantrenewal of licence for hazardows suhstance

Luen Tt ) 7 of [recldreay herehy apply for grant' renewal
of licence 1o penerulefoslleclimnsipuianspo rireatdispose off stored handled imparr [delote

words inapplicahlay Lhe following hazardows subslanis

al cgfaue prewis2s stnmed an [t ]-

Few lave aead, and heehy wndermka to gorply with. all applicahle provisions of the Sindh
Environmemal Protection Act 2003 and rules and rezulations made theesender, osludiog asd i
paricular the Harardnus Subsiances Rules, 2004,

Lwee suhimit herowith Lhe Bollowing documents:-

11} Eoeeironmental Trpael Assczsmoenr (F1AY of the projeertindnsisial activicy invelving the
wherve-menlioned fisardous substance, including safely plao. Wasle wanazemenl plac
isdis nog ineludad, [aetee wenelfs ) epgaticable].

ftp Appooved buildiog plac ol e preaonzes menboned abeyve,
fiet List ol machinery and eyuiprien inslallelfproposed we be nastalled.
{iv]  List of qualilied personnel and nomber of workers siployedipropoessd 10 be ernploved.

Lrate:
Anplicand




SCHEIMLE-N
FORME
{See Hule 7

- s —
Liccoee for hazardows suhstance

M5 |ocmme - at [eddcr e 1 iz heeeby praneed licence w
wenerate £ eollect f onnsign ¢ ceansport £ erac O dispose off store Anodle foopucl {delete werds
eappfeehfe] the follawing hazardons subsmmee =

A0 LS precoises situared ul |oddress —— S 1 suhjoct to the condinicrs
specified below —

] the followding comditions af approval of e F1A fecompasying the spplication for
licencs —

21 the condidans specilied in Kule & of the Huzardous Suhstances Bules, 2004,

A The followtng additional conditions —

This ligenes shall be valid (ur o periud of une yeur friom the dare given helow,

Tl
. Directnr-4rencral
Sindh Environmenial Proleclion Agency

eseriptinn

Licence [ee

SCHEDULE 1L

(=m0 Rule T)
Licence News

Fee

Ry 50K

Kenewal Fee

Fig, 2500

Fruplicate Feo

K. 1L




SCIIECUILE 1Y
{see rule 10}

Conditings Mor peeimilses

Liocatinm

The premises =hall wor be locned -

@k ina congested, residontial, commenzial or wfice are;

(k] in small l%r.s wr by -lumes;

(e elase o drinking warer scauces, ar

(A} in an wrew liable o Oooding,

Huilding

The buibding shall

(e) b osvund by comstreoted with good ventilaion and protectiva agaioe Ldineel suilizh;

(hy  hove wnell-maineained elecircal insdallatians:

tel hove wwls proected by non-lanmoable ur zlow-beming ozl

Gy hivee Tine-resiscang doors fired wirh aclf-closing 5 yeen;

rel huve smonh, creck-Tee Moors imperneable v liguids;

(FY  have drains, if ahsehurely necessary, which do not connect dieceedy with the sewerwpe
system;

fep have seaus indicating locabon of eoecgency @xils, escape coutes, and fue-fipleng
eyuipouent, prohibiton uf smoking. and zalery precauticas; wwd

(h}  have proper washing focilitizs with adequace sopply of waler.

SUHEDDLE Y
{see rule 18
Mutificaton of major sccident
Hupart mi,

1. Mame and wddress of licenses

3 Licer no, oand  datz B
indszial porivity mentioning Hazaroos suhsiance imvilved.

AL Mhescriptinn of major aceident -

1} Menre: and time

Wilure  of

1] Egact losalion

ick Frocossfoperatinn dudng which wocident wok place

i Typr and circumstunees of accident amd estioaied  quanicy of
substunce invilved.

4. Kauven igzes of the major aeidenr.

A, Marure and cxient of damage —

[at T the preniises:

] Chursice the preanizes.

M. [Descriplion of mergency measunes dready laken.

7. Desorplivn of (ooher menzwres proposed o be ke 10—

lak mitigane adverie alfects

[ P Rl 1B T

K. Ay other relevunl infornataen.

Thare:

Finee!

Ficeimee

hazardaus




ANNEXURE-IV
H5EQ Policy

b=l

375

KE

Esmrgp Thec Wanna Liln

CORPORATE HSEQ POLICY
TITLE
KE - HSEQ POLIC Y- 001 L+ 1 1" Decomber 2014 1afi CORPOAATE HSEQ
COCUMENT WO VERSION DATE ©OF VERSIOM PAGE |‘ 153UENE DEFARTMENT
HSEQ POLICY

We at KE are commited io sUrpassing the requirements end expegtations of our Cusiomers, IMproving our
Healh, Satety, Emvironmant and Qualily pardeermence snd minimiging the impact of out activitles on the
emlronment by

¥ Complylng with applicabla legal and alher requiremenis tg which our company subser|bes,

*  Embecding e Heslth, Salety, Environmenl and Quealty requirements in pur rguting and  rom-routine
activitias.

*  Preventing Injuries and ill haalh o persanned aflected by our activltes through o proacive systes of =k
managennnt,

*  Conserving natral resources ard reducing the carbon footprint of activitles by proactively assessmg thair
ervirgnmentsl impacl and mikgating their advarse affects.

" Emsuring compedancy of amployess by providing tham wilh adedueate Irgining, information, instrctions ard
SUPARSIon.

* Communlcating with stakebolders 1o ansure bektar understanding of our HSEQ pollcles, slandards,
pregrammes and perfontanse,

" Ensuring continual imprevement through & syetamn of padermeance planning, measusement and reviews,

KE employass am at the toretrond gl dhis policy; for 12 successiul implomentation they shall datmenstrata Ihair
HEEQ consciousness by pracllchng their assignad safety rolaa and reaponsibilities, The pollcy shall alse relndorea
pur standards of nururing and devaloping cur subetznfial lalent pog, hwilding shareholder welue through
parormance excellence & Improved Hrarelal results ard messuing eustomer ssttsfaction by providing reliable,
BRfe and gost afectlye sarvices,

IL & miy firm balief and 2 core esiness value that all accloants 2nd wock re'ated il health is preventabla. To
achigwa this, | shall ensure the; timely decisions are taken and rosovrcas prowvided to damensirete our
cammltrnant an lmplamenting our HSEQ vision and strateqy.

.

TAYYAE TAREEN

GHIEF EXECGLTIVE OF=ICER
DRha " 14 Dambare+
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uR|d Juzwagdeuely Myed|

TRAFFIC MANAGEMENT PLAN

A e e 1w (e remagement phon T Teeedeesl gund Sor geastae
rmpuzmand e e o the plar s spaeezeally desagnood Gie crardraeren phase cnly For ey g
detaZad s Bosad cnoalTie survey meeosrideiren ol sche ant e goliee secior miuss be ceeried o

i propeid propect

Bereal Spver okl = fur lwen AT R L RPN KTE

o

ponlir e

T T]

'

I_ Axpect

Mearures to be inken

Impiementation

T, vrann sl

i Toe s perats sl

[TRT W TR | TR IS

Al :‘._--.-:-I::ln

Eesponsibillily

Roote Myermione

.

Ilany ened ceziguate coley and wel poinls for Lhe junjoe] sies
whuch will L seguied B beivy vehicles dudng consiooclica
phaze.

Alocazs rempetRer altesnalive soze considening ssuas R
valymes and rard carying crparities Rad legeihilite ol peneral
muhlic =ith com=ultatien snd approegl of City Trafhie Paline
Kamarhi.

Conditicoes of oads e 1 be checked prios 10 scleetiog raulcy
Tuz Dol pencral pubcle o constraetog vchieles,

Proside a separete clear peth for emecgency care vehicles e
ambulences pnd fre brpades

Cunstatleosz 'hass

Crzunin ey higue:

Comsimclinn Phase

ConEtrictiog e

Conllasioes

PN T ol i T

[ o1

ContTerinr i

I Conatruction site
flemercaton

LiL.

Enzure preper fencing whers siocames, campsites and other
Incilities wre larpsed 16 avazd ynauiharized acress.

Comon ol the cnnsiructen site by cellscior conss wl les
S0 an Lefove thee acinal worklog she e alerl all people passlog
Loy,

Mllocate appreordale packiog arcas Jor the vae of oooalovoss

Ineludleg, contraclos and jor heasr machuneries within the
preyect gine

Comstrction Fhase

Conpglimictlom Fruse

Cimstruction Frase

Lnn-TREinr

Conractor

Caminador




Axpect Meoynres to he tnken Implementation Rerponaibility
Bignags i Displey =ign boarmds and buoners gbout teefie divesseoss ol Cunsiruclion Fhnse Caniraciar Projesr
places rm delaur coutes. Nrerlnper
lir BEngure wee of Vrallic Conted Duevices $TCDs) like reflecoors, 3 Corriuiiery Troject
hazard cones and algn soards ax ceguiced ak main roRds Construction FLass Dirveasper
d G Cemsiraction Yehicles will be installed 2ith revolebag husapd [ Censlrocton Phice Comsmrcier fProleer |

lighis isnd heoless bor <gnaling operation when b oo,

Tewreloper

lzgmall iepiporaly speed bamps [ homps near work zone Greas

A ] Couzuidetivn Fhuase

Cantractar) Projec:

Mandata

and capeclally oear cesideniid arens witn conslaron and TDecelaper
approval of by Traflic Police Hanschi.
ii.  Fnsure nll whicles in the Brea mainiain spesds up to ap | Demstrection Phase
Jan/kr. Cantractor
N |
Timings i UnAeriAke construction actvdles thut sre audille B oangy -
swidemtial g i B .
residemtial recepor, berreesn the Tolluwing bours: Congrus-ion PL e
% T:DOim ke fefi0pm, Mondsrs to Fiodays.
4 E.D0een o LO0pm nn Sangmdavs.
# Motime om Sundays or puble holidiays.
. Eniry of heavy machineries or vohieles and delivery limings .
oo wurks mite will T adinsted such thet velueles de aot quene | O STHctan Phass Coraractas
Upr ul viher coutes.
Ui Tempuarily stop wark oo areess (0 work 2acoe duriog sl Canstryction Phese Conracta
and allice bats Betwern &:Xam o 9308 m and 200pm vk
Mondays o Fridiy s,
" Foramen / Special Torrmen will be employed 0 ceedos sehicolae | Constraction Fhese L'Luta i ior
Eignaling laveersnl in and aurside the 2ol zonc.
L. Fuvoen wil wear appreprete PPez and use TCDs to :
glarunise elficient work rome managereent. Comstruction Phase Corbauior Taujent
i, Two-wsay ssdios ond ol Ags ol be previded tooall forcwn. Lcveloper
el
ry Bign Warning Signs
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ANNEXURE-VI
Air Dispersion Madeling

AIR DISPERSION MODELING REPORT

Overyiew

R gisrysiee carlicr in chapter two ot this F55A4 repnrt the proposed project mainly includes installation of
03 %450 R-LMG serd ol Fclac combinad-cyefe power 2eneratlon enitz namely unit T & 8 inside the bowndary
of BOPS1 which will replace exlsting HFD based unit 3 and A, 1t 15 expected that dwiing the operatlonal phasse
02 & abll R-LNG sats of F class cambined-opcle power peneration units may result in faseous emissions,
theredore o rornprelwrnsive anc detaibed Air Ciope sicn Atodeling 5iody was condueted by eding “AERMOD®
[Arnericin ba e ulogical Sociely'Envi ancnental Piotection Agency Regulatary Model}.

Aims and ehjocttees ot this madel ling study are fuether elatorated as tpllows:

- To predict the cmission levels, cancentrations a=d determing & the predicted emissian Ievels from the
operations of newly proposes 12 X 450 -1 NG Rased Fower Generation Linits excesis the applica e Sirdh
Frowirnrmenbal Cosality Slavdacds a delinsd by Sindb Dvironmental Froteelion Sgency.

- Tocompare emission lowvels of newhy proposed 02 o 450 &40 B-LWG Bazed Power Generation Units by
proviously wied HFO and MG Based Poveer Generaticon Lnits; by considering two diffesent scenarios
ssarnply Seenariod : Omissicn lioen newhy propeded power generation units and  Scenatio-Il Bmlssione
frorn previcushy usad HFOD and MG Based Power Genetation Units.

AERMODE Waorking Principle

The IPnitecl Starey Enwirenenental Protection Agency approsved r:guhtun,r qir guality madel AFRRTIDL was
ared to simulate emissions frem te propeded progect. AERMOD 15 & steady state regulavony alv dispersion
plurre model developad by USERA, The data information Acw is shown in Figure 1

The AERBACD rockleding sysken comsivs 1aF Parca [Ire- e NCEssIrs 'rnl;luding:
- AERMET-rneteorological prepracessar

- BERMAP for characterizing the torrain and generates receptor grids for the disparsion madel,
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Fipure 1: An Overvlew af SERMOD Modeling Toal*

WMorecwer it if important to note that the air dispersion contour genarated by AEHMCH} reprecents the
predicted concentratian ol pollularels which is estE3mated by Gaession Dispersion Modeting rguation as gyven
bETOw:

2 1 .
L'{x,y,z}:Le@ AL e _}[ﬂ] . _l[z—HJ

ey rT, 2, 2l o,

Where,
[} =  [Dinissicn rate

o By = Disperslen coefficien L for linizental & wertical welodty gam ponents

-l —_ -
H = Effoctive stack helght
< = Estimated concentratian of pollutants

L heep i fwwi vantiluk rezourcesflakess aermod wicw releaso nobes,

Mow, o B ooy are aflecied by vertical mising i the aumosphire and atmospheric stability conditions like
adiabatic, normal etc, which further determine the Inverslan and ternperature laps rates which are again
e limaled by bawo type of met dista Bile including;

- furtace Metegralogical file which contains follcwing data;
= Surface wind direction

*  Wind spoed
+  Dew point i
= Al class

w  (ther conclibicus et

- Upper alv bat data file which contains foflowing dara:
& armospherc peatture

= Tempersture

+ Speed and directon variation with height

* ety Lpper wind dera file contoiss dore up o 200 kA hedght it e

Ernlschon Souree Geametries| Data

The patterm of plet depends on 3 nurnber of source georetrical jstack dia & stack helght In case of
peint stitionery sourge]- In other waards, if stack height is changed, the pattem of plet may entraly
differ which Indicates thak if modal predict the plot geemetog Dnfams ger rain ditection like 53, it may
changr te ME f there is a directicn In ary hour of the a partlcrlar day as the concentrations are
ralculfated on houry basis within in a green gridding pattemn around the source. ;

Meteorological paramaters
Fallowwing ari= the rajur met parameters which etect the disperssion of a patlutant:

- Wind Dircction, Spred, stmospheric stability dass, shy condition on surface [Surface Meteosologleal data
lile: cahlieined by Automated Weather Station on ground] 0

- Atmcspherlc Pressure, wind Dlrer_'tinns.l Speed an different height from the oreand level [Upper BF0
Sounding Meteorological Lata file abtained through Balloon Sounding Flighth

‘The software wtllees hourly swiface met data file and upper zie profile mee data files and it coleolates bely
concentrations (using Gavssian Modeling Equation) at eadh Grid lacation arcrnd tha seurce within salacted
gritd dormisin while tnonsidering ditterent options for example first highest conceptration, second hiphest
concentratlon and soon ae each pricd.




Usually the highest values are predicted mainly dus to fow swiface wind 5 pesd at pargcolar grid lecation in
particiar wind directicn at pardicdlar howrly of the day of the year which may differ from wind directinn in
wandrate plat. Therafore the model plat contaurs all areund the source which indica1 s that e nade] predico
cancentsations on hourty met dats kasis instead of srcraged domingnt wind patiern af the day or month or
year. Bnce the proprocessing works are done the wser may pot any af the selacted rank of highast
concentration. Each of the selected highest valoas achibit dferent pattarn of plat which mey entirehy ditter
from rach cther For exarnple Ve finsl highest concentration plob may represent pattern incertain directinn
while 1he secand highest concentration plot may represent cther direction,

Emission Sources
- 03 Stacks of newly propased 02 X A5 A=LKG Based Combined Cycle Power Generathon L nits.
- 02 Stacks of existing HFD and WG Basad Power Generation Units.

(LR

02 Bracks of existivg HFD ard WG Sesed Power Seaerolue Unils are DoRsitered 8 epuission Seurce jusr for the soke af
covaarative Enolpsis hetpeeen newly aropased’ powes generTdion wats end existing anas. Orce aewly aroposed povwer
gererTior anils ere goesatonel eairliag Hif0 ead MO bree power geoererkad 1AL w0 Be no leager,

Modeling Scenarios

Tu conpare emastion levels of hewly proposed O3 = A50 MW R-LNG Based Power Ganaration Units by
previaasty used HEG and NG Based Power Gereration Lnits two diffcrent scenarios were oonsidered tor
modaling namely;

- Seenada-l Croission [roe ieedy poopesee power generatlon wnlte

- Scenario-ll; Emissions from cxistrng BFO and NG Based Power Gensaation Dnits.

Maodeling Input data and Assumptions
Following are model inputs in each scenario;

- Universal Transwcrse kSercator [(UTh] as projection for zone oass of 42 in datum ot World Gecdetic
Swstem 19E4 [WES B4} was ysed to detine the modeling domain

- Hourly surface metedroleglcal data of 2006 was wsed afong with NCOAASESHL Radiosande Upper mir
Prafling data, These datasets were pre- processod wsing AERMET (2 date pro-processing tonl] 1o generate
ACAMOD ready Files of {i] suface file and (1] profile file

- Output l:mistsiun?mntcntaiuns are modeled For 24-hrs znd annual averaged period hor Nk, while faor
E-hrly averaged foo 00 and coonpared with SEES Ton cornplianse oalos of e emissong

- Abiout 130 Uniderin Polar Recepbons are plotted with maximum radius of 5 km amund the plane by Jssaming
flat and alevated torrain with 34 Aegres i ncremenal e sdenwon in Flgare 2,

- The rnodel celpor was selectad as 15t Highest Ranka values are plotted in form of counters in selected
anends ling damain

- Ihe final backgrourd concentration® For MO, G0 and 502 weas uzed as 288 pgfmd, 230 mafm3, 19.3
uemd in the presand stody.

- Ihe emission rates for aach of pollutants data bosed upon the plant design dita Tor preg=ased plant and
paisting units at ACLFS-1 are gven Table-1.

Table L: Model Inpuk Data

IMpUE Values ]
Paramslers unlks Froposed E Enlting ]
Stackd Sackdl ¢ Unitd Unka |
Bresign Parametert _ |
Stack Dia m 73 T3 4.15 4.15
Erack Helght n . A5 A5 1060 i
E‘xlt Wl ity s 20 20 . 1875 19.75
Exit Temperature Deproe O 97 or . 1R 160
Emission Rares '
NOw £ 173 273 Co1am 11545
E. e - [T Lo 19 v 1551 21m
502 Efs MIL NIL 351.11 3E9.56

ELA shkly repaer b Frpin Pesel gen . inilbed £50 B KNG CZPF Foe Qasin Autharlby, Karachl, 2015,




Meteorological data for modeling

The howrly surface meteordoplcal data of Karach! for 20614 15 used in the modeling. The data arnalysis was
cariled out using Ererze MetYiew software and Windrose plobs were genaratad showing darm nant wing
direcdon and wind speed an manthly bacis a5 well a3 on aanugd basis This data analysis indlcates thak the
prevailling dominant wind Is blewing from nw-sy directzan on annual basiz a8 showa in Agaree-3 while monthbye
wing plat shows that predeminant wind is blowing from N In Jan, from West In Feb ko May, from East In
Jun, Freat S in il 12 Oct kel ME in Moy 0o Beg 35 shown in Figura-4,

E

Google Earth)

a2

1

e

Fhgure 2_ Uniform Prdar Beceptars Grid with 8animum Radius of 5 km and Terraln Image of the Study Anga
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Model Dutput Data

The maximum inaemental concantration levels o amblent alr for CO and BOx were sirmolated for 24-
heawr and annual averaging perigd wheteas C0 was modeled for 3-hour and 8-hour averaging perlod. A
glwen Im Table 2 & 3, in terms of the ecrement in pollotant coneentrations at the ground -level near the
projact-site for Scenarlo 1 which represent the gormal ogeeeation af plunt on B-LEG, 10 this sconario, the
plant will oparate on the combinad cycle made with the exhaost ermissions being emitted from the HRS5G
stack only.

The emisslens from the HRSG stack will have @ lower 1eanperature compared fo emissions from the bypacs
stack. frue bo the lower temperature, exhaust from the HRSG stack wilk enoowsler [Bss diupregion in the
alrvesullng in greater inciermental concentrations at the ground -level chose to the Pragect site. Howeyer,
these Incrersental concentratons of OO0 and W0Oxin Scenaric 1 are stifl in compliance with the SEOS.

The ontowrs for incremental concentrations of pollutants fram the proposed Project for Seenaiag 1 @nd
Scemario 2 are presentad in Figures 5 i 12. Figures 13 ard 14 indicate the level of S0; concentratlon
reduction friom Eﬂstil‘lgﬂn"ﬁ-S and Unit-a of the BOPS which hiss 40 be replaced by the proposed project.

The model predicls thal sbout B.704 wgfm’ &5 the expectad reductlon In emilssica of Mo due Lo
ahandoning of the existing unt-* & unt-f when replaced by tha B-1 NG based power generation units for
24-hrly aversged predicted simulation,

Simllarly. dva model Feswlts depict 1hal tfes prtergfal reduction in CO emissions are abaut 4.79 ugfm? for
1 hrs gveraged levels,

Table 2: Incremental (MInk, Maw, & Avrg) NOx Emission Concentrations (ugfmT]

Sgangrige| Scenaria-rl
Measure memts
24-Hriy Annual Za-Hriy Anrual
hkm, Cane Q.35 g 13 o3
Ma, Conc 245 2.6 35.0 11.1g
AR Conc 2976 G253 10.98 137

Table 3; Incremental [Mini, Bdax, & Avrg) O Emisslen Cencentrations [ugfm?)

Scenario-) Scenario-Il
Measuremenks
1-Hrhy H-Hrly 1-Hrhy H-Hrly
M. owst 0.2 0.049 0.0 o4
Max, Conc 354 0541 20,13 13.5
Aurg. Conc | mefm’] 01.0003 f.00082 0.025 n.012

Table 4 Incremental {Mind, Max, & Aveg] S0 Emil2tian Concentrations

Seenar|o- Scermaro-l
Measuremsamis
1-Hry B-Hely 29-Hrhy Anmrl
Min Sonc ML, MIL L1 04
Max, Conc HNIL MIL 114 ErR:]
Ayrg, o Wil MIL 3 44

The chinta for scenarice |, is presented in table 2-5. Since the newly prapesed power R-LMG based power
generaliun units are designed to run on R-LNGE instead of HFO therefare 50, erissians are non mpedterl
frovn the proposed projeet and it will result ie significant reduction of about 35,81 ug/m® and 6.441 vgim®
of 5 by abandonment of exlsting HFO based power gererition vnits, which fndicates that there weoweld
be positive impact on the air guality by the proposed peoject.

Resultant Impact an Ambient Alr Guallby in the Study Area wilh the Project In Operation

The incrernenal concertration of CO and NOx obtained from Scenario-f of the madaling exerchse was
added ko the background concentratlon to determing the resultan b S0 3 nd MOx concentrationin the Study
Arca. The peselts after addition of background concentration are presenled In Tabe 4. The results gre
il cewnpared with the applicable standards, The resvlts of the alr dispersion modeling indicale thae
concentration of MOw I the alr [31.076 ugfmi®] whenthe plant is in gperation will Be compliant with the
SFCLE guidrelinges,
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Tabde 5: Predicted Ambkent Concentration of Emissions from Propascd LNG based Pawer Plant

= ) Fracirtad ambfant
Arg s Backgraund Can,
lgen from 5
Pallutents unms Time m;mn::lt u:*n s from proposed EQS
Propa P praject
! . _
: Lgtm! 1d-hira 1376 28.E 310w 1
'1 NOE —a :
ugfm* aanual 0.348 [ilv} P
mgr 1-rs 0.003 10 i
o 5
meSr’ d-hrs J.00082 2.30 230581 =
Conclusion:

The madel predicted thak there would ba a clgnificant reduction in emiszians due to replacement ot
exlsling HMO based power generation umts by nawly proposed 2 % 450 AW R LNG based power
gencration wnits moreower fhe propeased power phant Inpgeealinngl phase will comply with the SO
permissible limits of v aimbient qir gquality.
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Fipure 5! Spatlal Dlsperslan of 17 Highest Cencentrations of NGx for 24-Hrly Averaged for Seenardio-
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Figure & Spatial Dlspersion of 1*' Highest Cancentrations of NOw for Annual Averaged for Scenario

Figure ?: Spatial Dispersion of 1% Highast Concentratlons of ¢0 for 1-hriy Averaged for Scenariad
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Figure &: 5patlal Dlsperslon of 1" Highest Concentratlons of CO for 8-hriy Averaged for Scena rio-1
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Flgure O: Spatlal Disperslon of 17 Hiphest Concentralons af MW for 24-hrely Avaraged for Scenario-ll
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Flgure 10: Spatlal eperslon af 17 Highest Concentrations of NOx for Annual Averaged for scenaro-1l
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Flgure 11: Sparial Gkspersion af 17 Highest Concentrations of C0 for 1-hry Averaged For Scenarle-l|
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Figura 12: Spattal Dspersion of 1 Highest Concentratlons af CO for B-hrely Averaged far Scenarho-11

il

[

N2d 7

PN NE T R TR R L R F O A0 0 3T R

[T LR T S R e g, SV

Flpure 13: Spatial Dksperslon of 1 Highest Concentratiens of 50, for 24-hriy averaged for Seenarlo
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Figure 14: Spatial Disperdion of 1 Highest Concentratlons of 50 for Annually Averaged for Scenario-h
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