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\ A.1  Title of the project activity : \
>>
Title: Grid connected combined cycle power plant projedadirpurutilizing permeate gas,
previously flared
Version: 1.2
Date: May 11", 2009

A.2. Description of the project activity :
>>
Purpose of the project activity:

Pakistarhas two integrated public sector power utilities: the Pakistan Water and Development Authority
(WAPDA) and the Karachi Electric Supply Cooperation (KESC). WAPDA supplies power to all of
Pakistan, except the metropolitan city of Karachi, which is suppife€ESC.

WAPDA owns about 54% of Pakistan’s total power generation capacity, serves 88% of all electricity
customers in Pakistan and possesses the principal power generation, transmission, and supply system
Pakistan.

The National Electric Power Regubay Authority (NEPRA) was established in 1997 for regulation of
electric power generation, transmission, and distribution in Pakistan.

Electricity demand in Pakistan exhibits certain seasonality. The maximum power demand occurs in the
summer montkfrom May until September. A lower peak demand occurs in the winter month of January.
The summer peak demand is mainly covered by hydropower, whereas the winter peak is covered b
thermal power, noat least due to shutdown and drainage of the artificial linlkalsafrom the end of
December until mid January.

Currently, only about half oP a k i spopulatiérs of nearlyl70 Million has access to electricity.
According to the Government of Pakistan, the growing pace of urbanization and industrialization putts a
premium on demand for electricityn accordance to the Private Power & Infrastructure Board a supply
and demand forecast indicates an increasing deficit of power starting in 2006, if no additional power
supply becomes available. This shows the great impeetaf prompt realization of measures to decrease
power cuts and at the same time sesulféicientpower supply in Pakistan.

In order tohelp counter this trendEngro Chemical Pakistan Limited (ECPh)oposes to saip anew
combined cycle power plant (CCPP)@adirpurin the Ghotki district ofSindh, Pakistanthus providing
new additional electricity generation capacity tonhtionalgrid

The purpose of the proposed jemi activity is to generate 88 MWel (gross)of dectricity utilizing the
permeate gas from the nearby located Qadirpur gas field, which is owned by the RakigaGas
Development Company Limited (OGDCL).

The electricity generated at the combined cycle power pldhhelp improve the poweavailability in
surrounding areas without taxing the countries fossil fuel sources as the plant will be fueled with
permeate gas that would otherwise be flared at the gas field.
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Thehigherheating value of the permeate gaspproximately’00 Btu/scf dg@ending on the performance
of the purification process. It consists mainly of meth&@7&4), Carbon Dioxide43%), Nitrogen 8%),
Hydrogen Sulfide (320 ppm), and abou¥2of other hydrocarbons.

The project schedule is as follows:

2006, August FeasibilityStudy completed
2007, May CDM development contract signed with consultant

2007, October  Engineering Procurement and Construction (EPC) contract signed [i.e. Project
Start Date is the date on which the EPC contract was signed (Octbl2€02)]

2008, April Submission of new methodology to UNFCCC

2008, April Financial closuréall conditions precedents for loan disbursements set by lenders
are fulfilled and the lenders are ready to disburse the loans)

2008, October Informing local DNA about Engro’s inteion to develop emission reduction
project for which CDM registration will be sought in futes perEB 41/Annex
46 AGuidance on the demonstration anc

CDMO
2008, November Approval of proposed new methodology (AMBA)
2009, April Submission for country approval (LoAndvalidation

2009, December Expected commissioning date for commercial operation

Explanation on how the proposed project activity reduces greenhouse gas emissions:

In the absence of the proposptbject activity the permeate gas would be flared resulting in large
amounts of C@emitted to the atmospheraithout makingany use of the associated enertpstead
under the project activitthe permeate gas will be utilized in a new, modern comhigeld power plant
generatingelectricity, which is supplied to the national gridhus replacing electricity which would
otherwisehave been generatetsewhere andostlikely by means of more carbon intensive fuels such
as coabr resdualfuel oil.

In the project conteXuturegreenhoue gas emissionsill be reduced by means dtilizing permeate gas

for electricity generationin a new combined cycle powgtant instead ofusingmore carbon intensive
residual fueloil in a thermal power plant which would lsemmon practicen Pakistan(Business as
Usual) At the same time greenhougasemissions are reduced through avoided flariFige baseline
scenario is determined through a stepwise apprioecttifying the most eammical baseline scenario out

of a listof all technically feasible alternatives that do not face any legal or regulatory barrlesriers

of any other kind that would prevent them from being implemented. Application of this stepwise
approach imutlinedunderpoint B.5.

Contribution to sustainable development:

The combined cyclgpower plant will help the governmem coping with the increasing demanar f
electricity in the countrywithout increasinggreenhouse gas emissiorhe erection of theombined
cycle power plant will further enhance the power supply te ldtal area, makingpower supply more
reliable and therefore improve the quality of services. At the same time, due to the fact ¢battireed
cycle power plant is operating on perate gas, the limited natural gas resources within Pakistan will not
be affected.
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The "NoAction” option, if chosen, would prevent the country from exploring the potential to increase its
power productiorby means of utilizing a wastgasproduct (permeatgas otherwise flared) and instead
using more carbon intensive fuels such as residual fuel oil for electricity production

The proposed project activity offers a chance to improve Pakistan’s energy balance and decrease the g
between energgemandsaind eergygeneratiorin the country. The new combined cycle power plaifit w

use permeate gas from the Qadirpur gas field and therefore gtiizthat is currently being flaréftared

for decades)thusresuling in powergenerain without affecting the amtries natural gasesources and
supply. From an environmental point of view the project will utilize an energy source which otherwise
would have been wasted (flared under business as usual scenario). At thénsatme electricity
produced by utilizinghis waste gas (project activity) would have been generated by utilizing a more
carbon intensive fuel (residual fuel oil) thus resulting in additional greenhouse gas emission.

The project will also create additional jobs during the construction peridkdeohew combined cycle
power plant, which will strengthen the regional developménis expected that during the peak
construction period arour'D0 people will be working on site, of which more than half expected to be
employed from the local commity.

Moreover the project introduces a state of the art technology to a country with development needs. It will
strongly contribute to the local capacity building, and it will facilitate possible replications of this project
kind.

\ A.3.  Project participants:

>>
Name of the Party involved | Private and/or public entity(ies) Kindly indicate if the party
(*) ((host) indicates a host Project participants (*) involved wishes to be
Party) (as applicable) considered as project
participant (Yes/No)
Islamic Republic of Pakistan | EngroChemical Pakistan Limited No

(*) In accordance with the CDM modalities and procedures, at the time of making thé>ODNpublic at the stage of
validation, a Party involved may or may not have provided its approval. At the time of requesting registration, thetapprg
the Party(ies) imolved is required.

Note: When the PDD is filled in support of a new methodology (form @A}, at least the host party(ies) and any known
project participants (e.g. those proposing a new methodology) shall be notified.

For contact data see Annex 1

\ A.4.  Technical description of theproject activity : \

\ A.4.1. Location of theproject activity : \
>>

\ A.4.1.1. Host Party(ies): \
>>
Government of Pakistan
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\ A.4.1.2. Region/State/Province etc.. \
>>
District Ghotki, Province of Sindh
| A.4.13. City/Town/ Community etc: |
>>
Qadirpur
A.4.1.4. Detail of physical location, including information allowing the
unigue identification of this project activity (maximum one page):
>>

The project is located in Qadirpur in the province of Sindh in Pakistahe sedimentary Southern Indus
Basin south of Sukkur. (Latitude:2B4 2 6 N, Lo’Bgdt 4de506€) .

The project area is located 0.7 km from the National Highway. Access from N5 National Hiigharay
unpaved link road. The closest major city is Sukkurchtis about 65 km to the south.
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\ A.4.2. Category(ies) oproject activity :
>>

Theprojectactivity applies tahe followingcategoy:

1: Energy Industries (renewablé nonrenewable surces

>>

The combined cycle power plantill be desigred for a permeate gagiantity of 75 MMSCFD (app. 2
Mio. Nm%d), with a netcalorific value ofthe permeate gas @00 BTU/SCF (app. 27.5MJ/NnT) and a
maximumpower supplycapacityof 228.3 MW.

The composition of the permeate gas is showthe table below

Permeate gas composition

CH, 67.50%
C,Hg 0.60%
CsHg 0.12%
C4Hqo 0.08%
CsHy» 0.05%
CeHia 0.02%
N, 8.10%
CO, 23.50%
H,S 0.03%

The permeate gasill be supplied by means of 5.6 km transportation pipeline from the Qadipur gas
field to thenewcombined cycle power plant.

In accordance with the permeajas supply condition and power output demahd,combined cycle
power plantdesignwill be based on d4+1+1configuration(1 x 123 MW gas turbine, 1x double pressure,
natural circulation, ducfiring horizontal arranged heat recovery steam generator, 1 x 125 MW
condensing steam turbine). The selection of main equipmenbagesl ordactors such as: approved and
advanced technology, reliable and flexible operation, ws#and easynaintenance

Thepermeate gawill be fired in the combustion chamber and expanded in the gas turbine to convert heat
energy into electrical energy. The waste helitbe directed to the heat recovery steam genematdrthe
generated steans suppliedto the steamurbine for additional electricity generatiofhis last step
enhances the efficiency of the electricity generation sincernkegy is utilized to the maximuextent

The overallgrosselectric efficiency of thgpowerplant is expected to be in the orderddf% (expected

net electric efficiency will be less than 45%)

The gas urbine will be ignited byhigh speeddiesel which is alsoused asback upfuel. In case of
permeategas supplyfailure andin order to guarantee power supplyth@ national grid,the high speed
dieselwill thenreplacethe permeate gae generate powel.he storage tank for high speed diesel has a
capacity which allowfor 7 days continuousperation othegas turbine atdse load

Thecombined cyclgower plant will be cooled by a closed cycle circulating water system. Cooling water
will be supplied to all individual heat loads such as generator air coolers, compressors, and cooling wate
jackets. The overall water regeinent of the plant is estimated to be in the order of about 11,3p8rm
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day. Cooling water will be taken from Ghotki feeder irrigation caral.addition vater from deep wells
will be used a®ackupwater during irrigation canal outage which is aboutlags in a year.

In order toprovidefor along termfuture power supply duel switch from permeate gas ttesidualfuel

oil is required due tdhe fact that the permeate gas sources are expechedehausted by thend of
year 2017. The gas turbine wilfequire thefollowing changs: a heavy oil nozzle anan oil supply
generation valve for the gas turbine uare needed, an oil storage system will need to be erected,
including oil unloading facilities, oil storage facility, oil suggdump, and waste oil treatment facility as
well as a soot blower

>>
Please indicate the length of the crediting period and provide the total estimation of emission reg
as well as annual estimates for the chosen crediting period. Information on the emission reductig
be indicated using the following tabularriat.
Years Annual estimation of emission reductions in
tonnes of CQ e
1 162,943
2 162,943
3 162,943
4 162,943
5 162,943
6 162,943
7 162,943
8 162,943
9 0,00
10 0,00
Total estimated reductions
(tones of CQe) 1,303,542
Total number of crediting years 8
Annual average over the crediting period of
estimated reductions(tones of CQe) 162,943

It should be mentioned that the real quantities of emission reductions associated with the proposed proje
activity are expected to be highiedlowing an increase in the built margin grid emission facldnis is

mainly due to the fact that within the coming years many easy to implement fossil fuel fired power plants
will be build and connected to the grid in order to make up for the existwgrpshortage and serving

the high and growing demand for electricityince the relevant emission factor will be determined
annually expost, actual emission reductions will most probably differ from the numbers presented in the
above table.

\ A.4.5. Public funding of the project activity :
>>

No public funding is used for the project activity
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SECTION B. Application of a baseline and monitoring methodology

>>

The project useshe approvedbaseline and monitoring methodologyv0074 fiMethodology for new
grid connected power plants using permeate gas previously flared and/ovenfe® €lj. s i o n

The following tools, AM0074 refs to, are useih the PDD:

Tool to calculate project or leakage CO2 emissions from fossil fuel comb(ggasion 02)
Tool to calculate the emission factor for an electricity sygtéension 01.1)
Tool for the demonstration and assessmeaidditionality(version 05.2

B.2

activity:.

Justification of the choice of the methodology and why it is applicable to thgroject

>>

The project meets all the applicability conditions outlif@dscenario 1 and described below
(Documented prooill be provided to the validating DOE

Only the operator of the new power plant is a project participant

It can be verified that the total amowftpermeate gas from the gas processing facility was flared
for at least 3 years prior to theojectstat

Thetransportation of the permeate gas from the natural gas processing facility to the new power
plant occurs through a dedicated pipeline that is established as part of the project activity and no
used for the transportation of any other gases

The new poweplant is constructed for the purpose of the project activity and uses as fuel the
permeate gas recovered from the natural gas processing facility from the start of its commercial
operation

All power produced in the grid connected new power plant is exptotéhe power grid

The new power plant primarily fires the previously flared permeate gas. The use of other fuels for
operating the power plant are limited to auxiliary purpose such as starting up the power plant

The most plausible baseline scenarioifeta s per t he fAProcedure to
baseline scenario and assess additionalityo

0 The continuation of the current practice of flaring of the permeate gas

o Power would have been produced using other energy sources than the permaatk gas
natural gasfrom the gas processinfacility that provides the permeate gas 4Pib
specified in the section on the identification of the baseline scenario within the approved
methodologyAM0074
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B.3.

>>

The spatial extend of the project boundary encompasses the new project power plant, the booster statio

the permeate gas transportation from the booster station to the new poojectplant, and the power

grid. The greenhouse gases included in or excluded from the project boundary are shown in the following

table.
Emissions sources included in or excluded from the project boundary [add/delete gases and sources
as needed]
Source Gas |Included? | Justification / Explanation
o Production of CO, |Yes Main emission sourcgs
S T CH; |No Excluded (conservative approach)
@ electr_lcny in the N,O [No Excluded (conservative approach)
o] baseline
Combustion of CO, |Yes May be a significanémission source
other fossiffuels |CH; |No Assumed negligible
for auxiliary N,O [No Assumed negligible
2 purposes in the
% new power plant
< _ CO, |Yes May be a significant emission source
_g Sc?c?srgiosr}[aﬁ]icon CH, |No Assumechegligible
o N.O [No Assumed negligible
“ Fugitive emissions CO: | No Assumed negligible
from permeate gajCH, |Yes May be a significant emission source
transport N,O |No Assumed negligible

In accordance with AM0074 it is assumidit all carbon in the permeate gas both in the baseline and
under the project activity is fully oxidised to CO2. As a consequéheeajse of the permeate gas under
the project activity and its venting and/or flaring in the baseline is not included ssia@msource. This is

a conservativesimplification, as the permeate gas combustion in a power plaxnsidered to cause
significanty lower CH4 emissions than the flaring of permeate gas.
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B.4.  Description of how the baseline scenariads identified and description of the identified
baseline scenario:

>>
AMO0074 provides for two different procedures to select the most plausible baseline scenario and
demonstrate additionality.

Procedure 1 is applied in the context of the proposed project activity as only the operator of the new
power plant is the project proponent.

The following steps are involved this approach

Step 1: Select the most plausible scenario for the permesge g

Step 2: Select the most plausible scenario for power generation

Step2.1 Identify realistic and credible alternative scenarios for power generation

Step2.2 Eliminate baseline alternatives that face barriers

Step2.2.2 Identify potential baiers

Step2.1.2: Show that the identified barriers would not prevent the implementation of at least one of
the alternatives (except the proposed project activity)

Step2.3 Select the most plausible baseline scenario by identifying the economically mo

attractive alternative using investment analysis

Step 1: Select the most plausible scenario for the permeate gas

To confirm that the continuation of the current practice of flaring of the permeate gas is
themost plausible baseline scenattie project participanshalt

a) Confirm thatventing and/offlaring of the permeate gas is the common practice
in the host country by demonstrating that more than 50% of the natural gas
processing facilities in the host country, which generate permeate gamtdo
use the permeate gas for productive purposes, including as fuel or feedstock,
but flare or vent it

There is only one other gas figghart from the Qadirpur gas field Pakistan,
Kandanwarigas field operated by OMV, which uses membrane technology for
natural gas purification, resulting in the generation of permeatelbasentire
guantity of the permeate gas generated (approximatdyM3CFD) is

currently flaredand has been flared indlpast

The same applies to the Qadirpur gas field, where the permeate gas has been
flared for decades.

Thusit can be demonstrated that currently 100% (> 50%) of all permeate gas
generated in Pakistan is flared.

b) Obtain a written confirmation from theatural gas processing facility that (i)
the permeate gawould not have been used for productive purposes, (ii) no
other potential users of the permeaas are interested in it as feedstock or
fuel, and (iii) the gas processing facility would hasentirued the current
practice of venting the permeate gas in the absence ptrdject activity

Documented proof will bprovided to the validating DQE
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Provide documentation that the continuation of the current practice of flaring of
the permeate gas is ioompliance with all mandatory applicable legal and
regulatory requirements, even if these laws and regulations have objectives
other than GHG reductions.

The National Environmental Quality Standards (NEQS)ifimlustrialgaseous
emissions are designed famission from stacks, and are not applicable to
emissions from open flareCurrently Ambient Air Quality Standards are
limited to sulphur dioxide and nitrogen oxides emissions from power plants
operating on oil or coal as fuel.

Thus, there are naandatory applicable legal and regulatory requirements
which may prevent the permeate gas from being flared

The continuation of the current practice of flaring of the permeatésgamsideredhe
most plausible baseline scenaaall thethreeaboveconditions ardully met.

Select the most plausible scenario fqggower generation

Identify realistic and credible alternative scenarios for power generation

The alternatives include the following options:

P1:

P2:
P3x

P3o:

P4a

P4o:

P4c:
P4d:
P4e
P4
P5:
P6:

The proposed projeetctivity undertaken without being registered as a CDM
project activity;

Power generation using the permeateigasconventional power plant;

Power generation using the processed natural gas, from the gas processing
facility that providegshepermeate gas, with similar technologéeshe project
activity;

Power generation using the processed natural gas, from the gas processing
facility that provideshe permeate gas a conventional power plgnt

Power generation usirgpnventionathermal power plant based on fuel oil
(RFO)

Power generation usirgpnventional thermal power plant based on coal
Power generation usimgiclear power plant

Power generation usingind energy

Power generation usirtgydro power

Power generation usirgplar power

Power generation in existing and/or nglants in the electricity grid

Import of electricity from connected grids, including the possibility of new
interconnections

As all baseline alternativdsted under Step 2,Xdo comply with all current legal and
regulatory requirements ne of thealternativedisted can be eliminated.



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03.1. e )
y

CD i Executive Board

Step 2.2:
Step 2.2.1:

page 12

Eliminate baseline alternatives that face barriers
Identify potential barriers

Based on the alternatives that are technically feasible and at the same time in compliance
with all legal and regulatory requirementbe project participant should establish a
complete list of barriers preventing these alternatives from being implementee
absence of the CDM revenues.

The following list of barriersthat maypreventalternatives from being implemented in
the absence of the CDMas been developed and is appliedthe list of baseline
alternatives according the outcome oStep2.

Investment barriers:

- That debt funding is not available for this type of innovative project activity;

- Domestic or mternational capital markets are not accessible due to real or
perceived risks associated with domestic or foreign direct investment oshe
country.

Technological barriers:

- Technical and operational risksiafplementingalternatives;

- Nonravailability oftherespective technology

- Nonravailability of respective fuel astherresources

- Lack of infrastructure fotheimplementation of théechnology;

- Lack of skilled and/or properly trained labour to operate and maintain the
technology

- Lack in demand for the useful product, outcome or effect of the alternative
scenario

Barriers due to prevailing practice:

- The project aectiivi s yki sdaod:h edfed dclivityoft | vy
this type isoperational in the host country or region.

Investment barriers:

In general it can be stated that such barriers to investment do not specifically exist in
Pakistan or towards thechnologies under consideration. There are no indications that
any of the above listed baseline scenario alternatives would specifically have to face such
barriers. However, it should be mentioned that political uncertainty does makes it more
difficult to generate foreign investment and usually requires higher seturinvestment

in orderto be attractive

Technological barriers:

P1: The proposed project activity undertaken without being registered as a CDM
project activity;
Conclusion: Plausible
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Permeate gas based power generation using combinedegii®logywithout CDM is
plausible. This scenario meets all eligibility conditions

P2. Power generation using the permeate gas in a conventional power plant;

ConclusionNot Plausible

Power generationsing permeate gas in a conventional power pkintplesteam cycle)

is not considered state of the art technology and thusanabption for ENGRO as the
efficiencies of such systems are much lower than those of combined cycle systems.

P3a: Power generation using the processed natural gas, from the gas processing
facility that provides the permeate gas, with similar technologies as the project

activity;

Conclusion: Not plausible

Natural gas plays a key role in Pakistan’s endrgignce as it currently accounts for
more than 50% of the countries primary energy supply. With increasing economic
growth, the demand for natural gas is forecasted to increase heavily and the countries
available and recoverable gas reserves are expecbedimsufficient in order to meet this
demand. Natural gas supply is expected to decline over the n&% ¥Bars, and
shortages are expected to emerge in 2010/2011.

On the national level in Pakistan no new gas allocations are given out at thisnpoint i
time.

Pakistan’s Government is working on various pipeline projects to import natural gas from
Iran, Qatar, and Turkmenistan. However, these are still at an early stage and are not
expected to be finalized within the next years.

Out of the last 15 emed IPPs(Independent Power Producein)the country only 2
plants are based on quality pipeline gas and ®w-BTU pipeline gag. Currently here

are 50 new power projects being processed by the Pakistan Power and Infrastructure
Board. Only 7powerplants thereof are based on pipeline quality gas, most of them will
be operated in a dual fuel mode with REO.

At the same time no gas allocatiomeregiven to Engroby OGDCL.

Based on this situation pipeline gas based power plants are not seenptisrarsonce
new connections from this sources are very limited

P3b: Power generation using the processed natural gas, from the gas processing
facility that provides the permeate gas in a conventional power plant;

Conclusion: Not plausible
Seeargumetation under P3a.

! Energy InformatiorAdministration, US Gov. Pakistan Country Report, Dec. 2006 URAL GAS
(http://www.eia.doe.gov/emeu/cabs/Pakistan/Oil.lntml

2 Commissioned IPPs (ppib.gov.pk)

% List of Expected Future IPPs (ppib.gov.pk)
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P4a: Power generation using conventional thermal power plant based on fuel oil

(RFO)

Conclusion: Plausible

According toQil and Gas JourndDGJ), Pakistan has proven oil reserves of 80ilion

barrels as of January 2006. The majority of produced oil comes from proven reserves
| ocated in the southern half of the cour
country is dependent on oil imports to satisfy domestic oil demand. Asowérber

2006, Pakistan had consumed approximately 350 thousand barrels per day of oil and
various petroleum products, of which, more than 80 percent was imported. The majority

of oil imports come from the Middle East, with Saudi Arabia as the lead imglrter

In accordance with thPakistan Power and Infrastructure Board 10 out ofef®ntly
commissioned IPPs (Independent Power Producers) are based on RFO and 10 new RFC(
(oil) based power plant projects are expected to be commissioned in the neat future.

Thus RFO based power generation is currently considered to be the most common type
of newly (and future) installed power generation in Pakistan.

P4b: Power generation using conventional thermal power plant based on coal

Conclusion: Not Plausible

Coal currently plays a very minor rol e
contains an estimated 3,36&illion short tons (Mmst) of proven recoverable reserves.
Despite this Pakistan produces only small amounts of coal, 3.5 Mn&d04, and
imports additional coal, 1.7 Mmst in 2004, to satisfydemand. Recently, the discovery
of low-ash, lowsulphur lignite coal reserves in the Tharparkar (Thar) Desert in Sindh
provinctéa, estimated at 1,929 Mmst, has increased both domestioraign development
interest.

There have been no coal based power plants commissioned unBekittan Power and
Infrastructure Board and onB/new coal based power plant profeate at the planning
stage with commissioning years of 2012 and 20TRerefore, large coal based power
installations are notonsideredccommon in Pakistan, and thi&elihood of sustainable
domestic coal supply is not high in the short term. Tdiscreates s&substantialevel of
fuel supply uncertainty which Engoamot tderate

In addition, any equal capacity coal based power plant will undoubtedly lead to higher
carbon emissions than other alternative fossil fuels.

P4c: Power generation using nuclear power plant

Conclusion: Not plausible

Nuclear power plants providingutput capacities comparable with the project activity are
not known in Pakistan. Furthermore, thational policy does not allow private sector
power generation based on nucleaergy sources

* Energy Information Administration, US Gov. Pakistan Country Report, Dec. 2006 OIL (http://www.eia.doe.gov/emeu/cabsakistin/
® Commissioned IPPs and List of Expected Future IPPs (ppib.gov.pk)

® Energy Information Administration, US Gov. Pakistaauntry Report, Dec. 2006 COAL
(http://www.eia.doe.gov/emeu/cabs/Pakistan/Oil.html)

" Commissioned IPPs and List of Expected Future IPPs (ppib.gov.pk)
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P4d: Power generation using md enerqgy

Conclusion: Not plausible

This option will not deliver outputs and services comparable to the project activity since
wind power is of seasonable nature with low plant load factors and involves higher
capital costs and higher gestation pds. Large commercial wind power production is
also an undeveloped technology in Pakistan, and there are no such projects established ¢
this point intime.

P4e: Power generation using hydro power

Conclusion: Not plausible

About one third of Pakistarpower resourcs is hydroelectric power composed of large
scale, medium scale, and small to micro spalerplants. Although Pakistan has plans

to develop additional hydroelectric generation capacity, up to 22 expected IPPs, none
have been commissioned the recent pa$tinfrastructural constraints such as access
roads in mountainous regions, grid connectivity, and resettlement costs of affected
populations increasingly make it difficult getting approval for new hydro power facilities
and/or providing grid connectioh.

On the other hand, this option will not deliver outputs and services comparable to the
project activity since hydro power plants are of seasonable nature wigh péamt load
factors and involve higher capital costs and higher gestation periods.

P4f.  Powe generation using solar power

Conclusion: Not plausible

This option will not deliver outputs and services comparable to the project activity since
solar power isfluctuating a lotwith low plant load factors and involvdarge capital

costs Large @mmercialsolar power production is also an undeveloped technology in
Pakistan, and there are no such projects established poithtign time.

P5: Power generation in existing and/or new plants in the electricity grid

Conclusion: Not plausible
Pakistan faces severe capacity bottleneleksential for ddition of electric capacity as
providedby theproposedroject activity is not availableithin the national power grid

P6: Import_of electricity from connected grids, including the possibitif new
interconnections

Conclusion: Not plausible
Due to the current political situatioanly very small quantities of electricity are supplied
from Iran to the Pakistan griagproximately0.2% in 2008).

8 Commissioned IPPs and List of Expected Future IPPs (ppib.gov.pk)
° Energy Information Administration)S Gov. Pakistan Country Report, Dec. 2006 ELECRTICITY
(http://www.eia.doe.gov/emeu/cabs/Pakistan/Oil.html)
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Conclusion:

The analysis of barriers to electricity production in the scale of the proposed project
activity clearly identifies the followingwo alternatives as not being prevented by any of
the assessed barriers:

P1. The proposed project activity undertaken withioeing registered as a CDM

project activity;

P4a: Power generation using conventional thermal power plant based on fuel oil

(REO)

Show that the identified barriers would not prevent the implementation of at least
one of the alternatives (exqat the proposed project activity)

The performed barrieranalysisidentified the followingtwo alternatives as possible
baseline scenarios

P1: The proposed project activity undertaken without being registered as a CDM
project activity;
P4a: Power generabn using conventional thermal power plant based on fuel oil

(RFO)

It is shownthatat least one alteativein addition tothe proposed project activigxist.
Thus in accordance with the methodology an investment analysis is required in order to
select the most plausible baseline scenario.

Select the most plausible baseline scenario by identifying the economically most
attractive alternative using investment analysis

This step serves to determine which of the alternative scenarios in the short list remaining
after step2.2 is the most economically or financially attractive. For this purpose an
investment comparison analysis is carried outtierremainingwo alternative scenarios

after step2.2 If the investment analysis is conclusive, the economically or financially
most attractive alternative scenario is considered as the baseline scenario.

For this project activity it is best to apply Evestment comparison analysis based on the
Internal Rate on Return method (IRR). This method is used internally by Engro to assess
and determine the allocation of the c¢com
effectively a minimum internal benchnkarequirement for return on equity of 15% IRR

after tax’ for investmentswhich corresponds to the Pakistan standard vgnanting a

tariff for a power project

Under the feasibility studyfrom 2006 the original power plant was to generate power
fully based on permeate gas (75 MMSCFD) from the -bgagas fields in Qadirpur,
operated by Sui Northern Gas Pipelines Ltd, while obtaining a benchmark IRR of 17%
over a lifetime of 25 yearsin July 2007 the National Electric Power Regulatory

®Unless indicated differently, IRR values used in the financial analysis are considered in US$ after tax
" Engro Combined Cycle Power Plant (End&0- 250 MW CCPP), Fichtner, April 2008,
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Authority (NEPRA) determined the electric tariff, granting a tariff that ensured a 15%
IRR™ with the power plant life time of 25 years.

An internal assessment was initiated in June 2007 af@attiober2007 itwas determine
that the only options fdEngroto invest were teitherbuild an RFO power plant or retro
fit the planned permeate gas power plant in-lifig®, which will require additional
equity investment (approx. 20io USD) not be recoverednder thecurrenttariff.

An investment comparison analysis 8t T The proposed project activity undertaken
without being registered as a CDM project activatyd P4ai Power generation using
conventional thermal power plant based on fuel oil (RBE@j)ven in tte table below

Total Capital Own Lifetime Own Loan IRR IRR Benchmark
Cost Financing Add Financing Fianancing Before After IRR after
[in US$] [in US$] [in US$] [in US$] Tax Tax Tax 15%
P1-Project without CDM 204,700,00051,256,88 20,000,000| 153,443,120 9% 8% NO
P4a-RFO based power plant] 203,841,00051,041,78¢ 0] 152,799,214 16% | 15% YES

It is clear through the financial analysis that from an investment point of view PRR)

The proposed project activity undertaken without being registered as a CDM project
activity offers aratherlow IRR (8%), which does not meet thé n g s berichmark.
However,P4ai Power generation using conventional thermal power plant based on fuel
oil (RFO)deliversan IRR atl5%, whichis much higher than for the IRR of the proposed
project activitywithout CDMand at the same timmees the samebenchmark.

The conclusion is that from an investment point of viedai Power generation using
conventional thermal power plant based on fuel oil (RA®)considered the best
alternativepresentinghe highest IRR 15%) whennot regardingthe CDM, andis thus
considered the most plausible baseline scenario candidate.

As the outcome of the financial analysis is not influenced by the price for“fdals to

the fact that NEPRA will adjust the electricity tariff in accordance with fuel price
fluctuations the only parameter which can have an impact on the investment comparison
analysis is thactualfuel supply.

Permeate gas supplill come shorin the futureas the permeate gas is supplied from a
dedicated sourc&he gas supply contract guaranteesrdrpiired quantity of gas per day

but not for the entire project lifetime of 25 yeaffie main risk is that the gas reservoir

will depleteevensooner than expected and thus the supply of permeate gas could be cut
short by an unspecified duration. Téledricity tariff is based on the utilization 400%
permeate gathroughout he complete 25 years lifetinud the powerplant. The expected
shortfall in supply of permeate gas reqaiemgroto retrofit the plantfor firing RFO.

2 Engro Energy Ltd. Determination of Tariff Petition, July 2007

13 Only in October 20070GDCL, the gas field operatanformed Engrdhat the permeate gas is expected to deplete by the end of 2017. An
implementéion agreement was signed based on this situation in October 2007, which is 3 months Hfional Electric Power Regulatory
Authority (NEPRA)hasdetermined the electric tariffased on a project life time of 25 years

4 Regulations in Pakistarllaw for any increase in fuel costs to be passed on to the electricitgkeff, thus not effecting equity IRR, but this
does not apply to additional capital investmenmtisere costs may not be passed on
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In order to follow a congeative approach and assesy positive impact on the IRR of
the proposed project activity in comparison with the alternatives, two scenarios were
included in the sensitivity analysia combined best and worst case scenario

The respective financial analyssscarried out over a project life time of 25 years.

Case lin the best case, the permeate gas supply is extended by Zthsaugh 2019)
require the retrdit to occur two years later

Case 2:n this case, thpermeate gas supply will be as expegtacbugh 2017)
Case 3:in the worst case, the permeate gas supply will be exhausted (not meet demand)
two years early, require the retfibto occur two years earli€through 2015)

The outcome of this sensitlyi analysis is showin the below summary tableMore
detailsareprovided in the Annes.

Case 1

In the best case, the permeate gas supply is extended by 2 years, require-tivg¢aetro
occur two years later

Total Capital Own Lifetime Own Loan IRR IRR Benchmark
Cost Financing Add Financing Fianancing Before After IRR after
[in US$] [in US$] [in US$] [in US$] Tax Tax Tax15%
P1-Project without CDM 204,700,00051,256,88)  20,000,000] 153,443,120 12% | 11% NO
P4a-RFO based power plant 203,841,00)51,041,78¢ 0] 152,799,214 16% | 15% YES
Case 2
In this case, the permeate gaspywill be as expected
Total Capital  Own Lifetime Own Loan IRR IRR Benchmark
Cost Financing Add Financing Fianancing Before After IRR after
[in US$] [in US$] [in US$] [in US$] Tax Tax Tax15%
P1-Project without CDM 204,700,00051,256,88)  20,000,000] 153,443,120 9% 8% NO
P4a-RFO based power plant 203,841,00)51,041,78¢ 0] 152,799,214 16% | 15% YES

Case3

In the worst case, the permeate gas supply will be exhausted (not meet demand) two year

early, require the retfit to occur two years earlier

Total Capital Own Lifetime Own Loan IRR IRR Benchmark
Cost Financing Add Financing Fianancing Before After IRR after
[in US$] [in US$] [in US$] [in US$] Tax Tax Tax15%
P1-Project without CDM 204,700,00051,256,880  20,000,000] 153,443,120 6% 5% NO
P4a-RFO based power plant 203,841,00)51,041,7845 0] 152,799,214 16% | 15% YES
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Conclusion

Under Case 1 (supply of permeate tiasugh2019) the sensitivity analysis indicates that
although the supply of permeate gas is extended by 2 yhisThe proposed project
activity undertaken without being registered as a CDM project activauld still be
economically and financially less atttive than P4a i Power generation using
conventional thermal power plant based on fuel oil (RRQJ at the same time not meet
the internal benchmark IRR of 15%.

Under Case 2 (supply of permeate gas up to 2017) the sensitivity analysis indicates that
P11 The proposed project activity undertaken without being registered as a CDM
project activity is economically and financially less attractiban P4a 1 Power
generation using conventional thermal power plant based on fuel oil (RR@at the

same time noteet the internal benchmark IRR of 15%.

Under Case 3 (supply of permeate gas up to 2015) thaigiensinalysis indicates that
P11 The proposed project activity undertaken without being registered as a CDM
project activity is economically and financigl less attractivethan P4a 1 Power
generation using conventional thermal power plant based on fuel oil (RR@xt the
same time not meet the internal benchmark IRR of 15%.

In all casesP4a’i Power generation using conventional thermal power plant based

fuel oil (RFO)is not affected by the supply of permeate gas, and thus is the least risky
alternative. P11 The proposed project activity undertaken without being registered as a
CDM project activityis very sensitive to the cut off in supply of perneegas and thus is
theoption with the highest risk for Engro.

Based on the investment analysis and the sensitivity analysis it is cleRA#iaPower
generation using conventional thermal power plant based on fuel oil (RR@)Id be
chosen ovePli The proposed project activity undertaken without being registered as a
CDM project activityfrom an investment point of view, as this alternative delivers a
constant IRR of approxl5%. P17 The proposed project activity undertaken without
being registerechs a CDM project activitwill only deliver an IRR of 1% in the best
case and an IRR &6 in the worst case.

ThereforeP4ai Power generation using conventional thermal power plant based on fuel
oil (RFO)is clearly identified as the baseline.

B.5. Description of how the anthropogenic emissions of GHG by sources are reduced below
those that would have occurred in the absence of the registered CDM project activity (assessment
and demonstration of additionality): >>

>>

A project and its emission redians will only be approved if it can be demonstrated that the emission
reductions achieved by the implementation and operation of the proposed CDM project would not have
occurred anyway; i.e. that the project, or parts of the project, is not part ofstlmbaas the most likely,

or feasible, scenario.

The assessment and demonstration of additionality is carried out in accordance with the following steps o

thed To ol

for the demonstration &82: assessment of



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03.1. e )

CD i Executive Board

Step 1:
Step 11:
Step 12
Step 13:
Step2:

Step2.1

Step 2.2:

Step 1:
Stepl.1l:

Stepl.2:

page 20

Benchmak investment analysis

Apply benchmark analysis

Calculation and comparison of financial indicators
Sensitivity analysis

Common practice analysis

Analyze other activities similar to the proposed projetivay
Discuss any similar options that are occurring

Benchmark investment analysis
Apply benchmark analysis

For this project activitya benchmark investment analysis is appbaded on the Internal

Rate on Return method (IRR). This method is used internally by Engro to assess and
determine the allocation of the company
effectively a minimum internal benchmark requirement for return ortye@éiil5% IRR

for investments.

Calculation and comparison of financial indicators

Under the feasibility studyfrom 2006 the original power plant was to generate power
fully based on permeate gas (75 MMSCFD) from the -bgagas fields inQadirpur,
operated by Sui Northern Gas Pipelines Ltd, while obtaining a benchmark IRR of 17%. In
July 2007 the National Electric Power Regulatory Authority (NEPRA) achieved and
shortly after determined the electric tariff, granting a tariff that ensulédalRR® with
apower plant life time of 25 years.

After the tariff was issued it was confirmed by Sui Northern Gas Pipelinesthatl.
Qadirpur gas fields could only guarantee the required quantity of permeate gas for the
first 8 years of the power plalitetime (to 2017), and could not supplement with natural
gasafterwards’. This shortfall in fuel supply implied that Engro would not be able to
fulfill its legal obligations tohe National Transmission and Dispatch Company (NTDC)

of supplying electricityfor 25 years.

An internal assessment was initiated in June 2007 a@dtimber2007 it wasdetermined
that the only options foEngro toinvestment were teither build an RFO basedower
plant or retrefit the planned permeate gas power plant in-lifiidin order to be able to
handle a fuel switch from permeate gas to RFO. This -fittrwould cost Engro
additional equity investment (approx. Rfio USD) with no option for recovery undtre
issued tariff.

An investment comparison analysis 8l I The proposed project activity undertaken
without being registered as a CDM project activiBda i Power generation using
conventional thermal power plant based on fuel oil (RF&)d The proposed project
activity undertaken aa CDM project activityis givenin the table below

** Engro Combined Cycle Power Plant (End&0- 250 MW CCPP), Fichtner, April 2008,

' Engro Energy Ltd. Determination of Tariff Petition, July 2007

¥ Only in October 20070GDCL, the gas field operatanformed Engrdhat the permeate gas is expected to deplete by the end of 2017. An
implementéion agreement was signed based on this situation in October 2007, which is 3 months Hfional Electric Power Regulatory
Authority (NEPRA)hasdetermined the electric tariffased on a project life time of 25 years
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Total Capital Own Lifetime Own Loan IRR IRR Benchmark
Cost Financing Add Financing Fianancing Before After IRR after
[in US$] [in US$] [in US$] [in US$] Tax Tax Tax15%
P1-Project without CDM 204,700,00051,256,880  20,000,000153,443,120 9 8% NO
P4a-RFO based power plant| 203,841,00 )51,041,78$ 0] 152,799,214 169 15% YES
Project with CDM 204,700,00051,256,88)  20,000,000153,443,120 209  18% Yes

Underlying assumptions for scenario: Project Activity with CDM

It should be mentined thathescenariccase forthe proposed project activity undertaken

as CDM projectis based orhigher quantities of emission reductions tharesented
earlier under poinA.4.4. In order to account for future changes of the emission factor
and for the purpose of the investment analysis the most likely future development of
power generation capacity additions to the WAPDA grid and consequémsthgrid
emission factor, has beemodelled based on available information for power plant
construction up to June 2012 (thedevante ner gy st ati stics fAPaki
take into account activities up to the middle of the previous year). Due to the fact that the
build margin emission factor calculated for 2008 was identified to be far below the
respective combined margin emissi factor, it seems extremely unlikely that the
combined margin emission factor widkceedhe built marginasto be regarded relevant
under the current version of AM0074. Thus mitidg the future development of the
relevant the grid emission facti imited to consideration of the build margin emission
factor only(ex-post)

The actual considerations include all power plant projects that have reached financial
closure and those that are in the process. Moreover power plant projects signed up for any
ifast track procedureo, as theeFrivate Basver anelw  p
Infrastructure Board RPIB) and the National Electric Power Regulatory Authority
(NEPRA) were regardedue to theacute power shortage in Pakistan it is very likebt th

all of these power projects will be realized as planned.

However, the data vintage used for generatingftitigre projections was limited until

mid of 2012, since this is within the general time horizon for most thermal power plant
types. In contrast ldro power projects require much longer planning time, thus
projections extending the year 2012 would experience severe distortion effects.

As to draw projections for each year all power plants that were stated a prospective
CommercialOperationDate (COD)until June of the same year were considered. In order

to estimate the prospective power generation of each power plant / unit and based on the
stated installed generation capacity, an average plant load factor of 60% was applied for
default. Since real bd factors for newly build thermal power plants are to be expected
substantially higher while at the same time load factors for hydro polaetsare most

likely below, this is to be considered a conservative approach. Moreover an average
auxiliary electicity consumption of 5% was assunfed most power plant projects, since

only few tariff petitions actually provided respective information

The CQ emissions related to power generation of the considered power plants / units are
derived by applying defédtuefficiency values according ténnex | of theid T o o | t
calculate the emission factor for an electricity sys{&marsion 01.19 al ong wi t
respective CO2 emission factors as given byt?@06 IPCC Guidelines on National
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GHG Inventories (lower end 6 95% confidence interval from Table4, Chapted, Vol.
2 (Energy).

In order to provide for conservativeness all new capacity installation has been assumed
combined cycle technology. Projections on overall future power generation (per year)
within the WAPDA grid, used for determining the respectiset of power capacity
additions in the electricity system that comprise 20% of the system generation (in MWh)
and that have been built most recentiye based on the scenariuture Power
Generation(input/output) Pattern: Caéaccor di ng to the sour
Outlook 20052006 to 20122020, Petroleum Institute of Pakistdage 62 .

The relevanshare of thaVAPDA grid on the estimatedoverall power generation was
determined by deductioof the average share of KESC power plamdotal generation
(10.5%) in the three most recent years for which respective data is available(@E)6

The following future build margin emission factors for the WAPDA gviefe calculated
as to be the relant emission factor from start of the project activity and for the first
three years:

EFuemse =  0.3461tCO2/MWh
EF aomzon =  0.5731tCO2/MWh
EF aomzz =  0.5730 tCO2/MWh

A detailed calculation including all relevant steps, figures anderfes is presented in
Annex 5: Grid factor.

As it can be seen from the above figures the build margin emission factor for the
WAPDA grid is expected to increase substantially in the coming years. This is mainly
due to the fact that within the coming yganany easy to implement fossil fuel fired
power plants will be builand connected to the grid in order to make up for the existing
power shortage and serving the growing demand for electricity.

The financial analysisoth e pr oj ect 6 s ¢&acansidermihe abdve Huida s i
margin emission factors for the years 221112 as calculated and applies the average of
this 2010 to 2012 period (0.4974 tgRWh) for subsequent years until ZD1Again it

should be noted that the underlying assumptionshfsefuture projections were chosen
rather conservative, thualthough a number of small hydro projects is expected to be
implementedrom 2012 andn the following yearsit is reasonable to calculate with this
averagevalue This is especially true when considering that under current circumstances
many if not all hydro projectsan beexpected to be carried out under the framework of
the CDM, thus not relevant for the calculation of the build margin emission fexctor
accooance with the ATool to calculate the
(Versiaon 01.1)0

In addition it should be noted that the presented projections will not havieamjical
influence on the actual performance of the project activity. Haviogsce n  t he i E x
option (option 2) the relevant emission factor will be determined annually and for each
year of project operation throughand forthe whole crediting period.
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Conclusions

It is clear through the financial analysis that from an investrpoint of view (IRRP17

The proposed project activity undertaken without being registered as a CDM project
activity offersonly a low IRR 8%), which does not meet the company benchn4dla’i

Power generation using conventional thermal power plarsedeon fuel oil (RFOill
deliver an IRR afl5 %, which is much higher than the IRRBLT The proposed project
activity undertaken without being registered as a CDM project actarnty meeting the
company benchmark.

The conclusion is that from an iestment point of viewP1 1 The proposed project
activity undertaken without being registered as a CDM project actisigconomically
and financially less attractive thddai Power generation using conventional thermal
power plant based on fuel ¢RFO).

On the other handhe proposed project activity undertaken as CDM project activity
experiences aincreaseof the IRR, resulting in8%. By including theconcept of the
CDM the proposed project activity becomes financially and economically véaiide
attractiveeven succeeding the formerly preferred alternaBda i Power generation
using conventional thermal power plant based on fuel oil (RFO$his context it can be
argued that only thénclusion of CDM will alleviate barriers for implementinthe
proposed project activity.

Sensitivity analysis

As the outcome of the financial analysis is not influenced by the price fof*fdats to

the fact that NEPRA will adjust the electricity tariff in accordance with the fuel price, the
only parameter which can have an impact on the investment comparison analysis is the
actual fuelsupply (in particulafor permeate gas).

Permeate gas spfy will come shorin the futureas the permeate gas is supplied from a
dedicated sourcg The gas supply contract guarantees the required quantity of gas per
day but not for the entire project lifetime of 25 yeaiflthe main risk is that the gas
reservoirwill depleteevensooner than expected and thus the supply of permeate gas
could be cut short by an unspecified duration. Etectricity tariff is based on the
utilization of 100%permeate gagroughout the complete 25 years lifetimfethe power

plant. The expectedshortfall in supply of permeate gas reqaiéngroto retrofit the
plantfor firing other furls sooner or later.

Moreover, in order to follow a conservative approach and assess a positive impact on the
IRR of the proposed project activity comparison with the alternatives, two scenarios
were included in the sensitivity analysis where gas depletion was shiftecibadkrth

for 2 years, assuming that Engro would rdirohe plant laterand earliethan expected.

The respective financialnalysisis carried out over a project life time of 25 years.

18 Regulations in Pakistarlaw for any increase in fuel costs to be passed on to the electricitplaf, thus not effecting equity IRR, but this
does not apply to additional capital investmenmtisere costs may not be passed on

¥ Only in October 20070GDCL, the gas field operatanformed Engrdhat the permeate gas is expected to deplete by the end of 2017. An
implementation agreement was signed based on this situation in October 2007, which is 3 motiie\aftienal Electric Power Regulatory
Authority (NEPRA)hasdetermined the electric tariffased on a project life time of 25 years
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Case lin the best case, the permeate gas supply is extended by Zthsaugh 2019)
require the retrdit to occur two years later

Case 2:n this case, the permeate gas supply béllas expecte@hrough 2017)

Case 3:in the worst case, the permeate gas supply will be exhausted (not meet demand)
two years early, require the retfibto occur two years earli€through 2015)

The outcome of this sensitivity analysis is presented below.

Case 1

In the best case, the permeate gas supply is extended by 2 years, require-tivg¢aetro
occur two years later

Total Capital Own Lifetime Own Loan IRR IRR Benchmark
Cost Financing Add Financing Fianancing Before After IRR after
[in US$] [in US$] [in US$] [in US$] Tax Tax  Tax 15%
P1-Project without CDM 204,700,00! )51,256,88¢ 20,000,000153,443,120 12% 11% NO
P4a-RFO based power plant| 203,841,00 )51,041,78$ 0] 152,799,214 169 15% YES
Project with CDM 204,700,00 )51,256,88¢ 20,000,000153,443,120 239 21% Yes
Case 2
In this case, the permeajas supply will be as expected:
Total Capital Own Lifetime Own Loan IRR IRR  Benchmark
Cost Financing Add Financing Fianancing Before After IRR after
[in USS] [in US5] [in US5] [in US5] Tax Tax Tax 15%
P1-Project without CDM 204,700,000| 51,256,880 20,000,000( 153,443,120 9% 8% NO
P43-RFO based power plant | 203,841,000| 51,041,786 0] 152,799,214 16% 15% YES
Project with CDM 204,700,000| 51,256,880 20,000,000( 153,443,120 20% 18% Yes

Case 3

In the worst case, the permeate gas supply will be exhausted (not meet demand) two year

early, require the retrfit to occur two years earlier

Total Capital Own Lifetime Own Loan IRR IRR Benchmark
Cost Financing Add Financing Fianancing Before After IRR after
[in US$] [in US$] [in US$] [in US$] Tax Tax  Tax15%
P1-Project without CDM 204,700,00051,256,880  20,000,000153,443,120 6% 5% NO
P4a-RFO based power plant| 203,841,00 51,041,78$ 0] 152,799,214 169 15% YES
Project with CDM 204,700,00051,256,88)  20,000,000153,443,120 149 12% Yes

Conclusion

Under Case 1 (supply of permeate ttasugh2019) the sensitivity analysis indicates that
although the supply of permeate gas is extended by 2 yhisThe proposed project
activity undertaken without being registered as a CDM project actwidwld still be
economically and financially less attractivban P4a i Power generation using
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conventional thermal power plant based on fuel oil (RE@J at the same tindoesnot
meet the internal benchmark IRR of 15%.

On the other handhe proposed project activity undertaken as CDM project activity
showsat 21% anattractivelRR above the interal benchmark of 15%.

Under Case 2 (supply of permeate gas up to 2017) the sensitivity analysis indicates that
P11 The proposed project activity undertaken without being registered as a CDM
project activity is economically and financially less attractiban P4a 1 Power
generation using conventional thermal power plant based on fuel oil (RR@Xat the

same timedoesnot meet the internal benchmark IRR of 15%.

On the other handhe proposed project activity undertaken as CDM project activity
shows arattractivelRR of 18% 3% pointsabove the internal benchmark8%.

Under Case 3 (supply of permeate gas up to 2015) thaigiensinalysis indicates that
P11 The proposed project activity undertaken without being registered as a CDM
project activity is economically and financially less attractitkan P4a 1 Power
generation using conventional thermal power plant based on fuel oil (RR@)at the
same timaloesnot meet the internal benchmark IRR of 15%.

On the other handhe proposed project activity undertaken as CDM project activity
obtainsan IRR 0f12% just below thénternal benchmarkf 15%.

The proposed project activity undertaken as CDM project aciitgarginally sensitive
to the cutoff in supply of permeateas, whileP1 i The proposed project activity
undertaken without being registered as a CDM project actigityery sensitive to the
cutoff in supply of permeate gamd does not meet tliternalbenchmarkunder any of
the drawn scenarios.htis this option reflectsthe highest risk for Engrd?4ai Power
generation using conventional thermal power plant based on fuel oil (R&@pt
affected by the supply of permeate gas and thus is the least risky altemitioet
CDM.

Based on the results of the sensitivity analysis, the proposed project cannot be considerec
economically and financial attractive without the income from CERs sales. Only the
CDM portion will make the proposed project activity an economically and findncial
attractive option.

AlthoughP4ai Power generation using conventional thermal power plant based on fuel
oil (RFO) presents themost stable alternative while theroposed project activity
undertaken as CDM project activityears the risk of dropping met the internal IRR
benchmark if the fiworst casedO scenari o w
is also identified as more attractive under normal conditions as well as the best case
scenario.

Common practice analysis
Analyze other activities similar to the proposed project activity

There is only one other gas field in Pakistan, Kandanwari gas field operated by OMV,
which uses membrane technology for natural gas purification, resulting in the generation
of permeate a@s.
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At Kandanwari gas fielthe entire quantity of the permeate gas generated (approximately
12MMSCFD) is currently flared.Thus, there are no power projects of similar scale,
fuel, and technology in operation in the national Pakistansgriiizing permeate gas
previously flared as the proposed project activity.

Permeate gas is an off take from the membranes installed at the purification plant for
converting the raw gas to pipeline quality standard gas. The permeate gas is a low heating
value gas anttom economical point of view it is not feasible to purify this gas for use as
pipeline gas.

The common practice for permeate gas in Pakistan is to flare it at the gas field in a torch
as itis still done and abas been done at Quadirpur gas fielddecades

The permeate gas utilization project is unique in Pakistan as it will convert this low
heating value and highulphurcontent permeate gas to a desirable energy source for
electric power production, which is very much needed by the country.

In order to utilize the entire available amount of permeate gas Engro had adopted a
configuration of supplementary firing, which in return will have an inverse impact on the
overall efficiency along with the higBulphur content. In this context Engro had
negotiate with NEPRA in order to agree on a lower electric efficiency of 45.5 % as
compared to other projects with combined cycle efficiencies up to 50%. For this purpose
NEPRA arranged for a second public hearing after appointing an independentasdnsult
who verified the configuration efficiency of the respective combined cycle power plant.

Due to the fact that permeate gas utilization requires additional maintenance and
unforeseen outages, an annual allowance of 36 days for operating the powemplant o
HSD needed to be negotiated with NEPRA.

As the permeate gas supply is from a dedicated source, which varies on an hourly basis, it
took Engro additional efforts to convince the power purchaser to allow a tolerance band
of +/-5% to accommodate the varitiin the gas supply.

P a k i setedricity mix indicates that in 2005, with over 5086 the countries power
generation based amatural gaghis was the major fuel sourder electricity generation,
followed by hydro at 30% anail with 15.8%.During the period from 2005 to 2008 the
share of natural gas in the electricity mix dropped below 35% in 2008 while at the same
time the share of oil based electricity generation increased to 32.1%, and hydro power
holding a more or less stable share giragimately 30%2°

Due to the natural gas shortage in Pakistan the share of RFO based power generation wil
increase over the next years and in this context is seen as the common practice for
electricity production in Pakistan.

The utilization of permeatgas in a large scale combined cycle power plant to produce
electricity is very new and unique in Pakistan. So far no pjeavebeen developed,
which utilize permeate gas for energy production in a combined cycle power plant. Only
by the additional neenues from the CDM part of the projecan the overall investment
costs of the proposed project and its associated risks be justified.

20 pakistan Energy Yearbooks 2005,2006,2007 2418; Ministry of Petroleum & Natural Resources, Hydrocarbon Development Institute of
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No similar activities carried out under common practice could be observed in Pakistan.
In conclusionfor the permeate gadilization the continuation of the current practice of
flaring musbe consideredhe most plausible baseline scenanibile for the electricity
productiondueto the natural gas shortage in Pakistad the exceptional higtshare of
RFO based power generatjoihe lateris seen as the common practice for electricity
production in Pakistaandthus isidentified as the most plausidbaselinescenario

This being saidthe proposed CDM projeds also provedadditional.

| B.6.

Emission reductions:

| B.6.1. Explanation of methodological choices:

>>

Project emissions

In accordance with AM0074 the project emissions consist of emissions friinimg fossil fuels for
auxiliary purpose in the new project power plahe operation of the permeate gas booster station, and
from the permeate gas transportation.

The poject emissions are calculated akdivs:

PE/ = I:)E:C,elec,y"' PEBS,y"' I:)ETR,y

Where:

PE Project emissions in year y 94,327| t COdyr

PEcelecy Project emissions from firindnigh speed dieselor 61,595| t COyr
auxiliary purpose in the new project power plant
yeary

PEssy Project emissions from the operation of fermeate 31,174 tCOlyr
gasbooster station in year

PEmry Project fugitive emissions from permeate gas 1,558| tCOulyr
transportation in year y

Project emissions from firing fossil fuels for auxiliary purpose in the new project power plant

These emissianinclude CQ emissions from the combustion loigh speed diesdéh the power plant for
auxiliary purpose such as starting the power generatiounit. As per AM0074 ér the calculation of
these emissiondhe fiTool to calculate project or leakage €@missions from fossil fuel combustion
( Ver s i isutilizeéd Zrhederm Pk ciec ycOrresponds to the term Rf, in the too).

Project emissions from firingigh speed diesébr auxiliary purposeare calculated as follows:

I:)EFC,eIec,y: SUIVI[FCHSD, y * COEI:HSD,y]

Where:
PEcelecy Project emissions from firindnigh speed dieselor 61,595| t COfyr
auxiliary purposes in the new power planyear y
FChsoy Quantity of high speed diesetombusted in proces 19,700| tlyr
during the year y
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| COERispy | CO2 emission coefficient dfigh speed dieséh year y| 3.13] tCOyt |
The CO2 emission coefficient dfigh speed diesel is calculatiedaccordance with thigT ool to calculate
project or | eakage CO2 emissionafolowom fossil f
COEFHSD,y = NCVHSD,y* EFCOZ,HSD,y
Where:
COEHRispy CO2 emission coefficient dfigh speed dies@h year y 3.13| t COJt
NCVhuspy Weighted averageanet calorific value of high spee 41.8| MJ/kg
diesel in year y
EFcozmsp.y Weighted averag€O2 emission factor of high spe 0.0748| tCO2/GJ
diesel in year y

Project emissions from theperation of the permeate gas booster station

Under the project activity it is required to operate a booster station in order to compensate the pressur
drop within the permeate gas pipeline and assure the required gas pressure at the inlet of theatew proj
power plant. The booster station is operaiadhatural gasAs per AM0074 ér the calculation of these
emissionsthefiTool to calculate project or leakage CO2 emissions from fossil fuel combustion (Version
0 2 Js atilized (The term PEs grycorrespnds to the term RE;, in the too).

Project emissions frotie operation of the permeate gas booster station are caldulatzbrdance with

the AT o0 o | to calculate project or |l eakage CO& e mi
follows:
PEssy= PEassney + PhsseLy
Where:
PEssy Project emissions frorthe operation of the permea 31,174| t COlyr
gas booster station in year y
PEasne,y Project emissiongrom the use of natural gas in tf 31,174| t COlyr
permeate gas booster station in year y
PEsseLy Project emission from the use of electricity in 1 - | t COyr
permeate gas booster station in year y

No additional electricity is consuméar operation othe booster station.
The poject emissions from the operation of the permeate gas booster ataticalculated as follows:

PEBS,NG,y = SUM[FCNGJy * COEFNGy]

Where:
PEssnay Project emissions from firingnatural gas in booste 31,174| t COlyr
stationin year y
FCuajy Quantity of natural gascombusted in process durir 18,604,168 m’/yr
the year y
COERsy CO2 emission coefficient afatural gasn year y 0.00167567 t CO/m®

CO2 emission coefficient ofatural gas is calculated as follows

COEFNG&, = WcnNeGy * 44/12
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Where:
COEFRc,y CO2 emission coefficient afatural gasn year y 0.00167567 t CO/mM°
WcnNeGy Weighted average mass fraction of carbomatural 0.000457| tC/m’
gasin year y

Project fugitive emissions from permeate gas transportation

The projectemissions from permeate gas transport refer to fugitive methane emissions from all
equipmentused under the project activity to transport the permeate gas from the natural gas processing
plant to thenew project power plant, includiniggitive emissions fom the compressor/booster station

and the pipeline.

Fugitive methane emissions occurring during the transport of the permeate gas may be small, but the
should be estimated in order to be conservative.

Emission factors are taken from the 1995 ProtocoEfpwipment Leak Emission Estimates, published by
U.S. EPAZ Emissions should be determined for all relevant activities and all equipment (such as valves,
pump seals, connectors, flanges, epaded lines, etc).

The U.S. EPA approach is based on avesagssion factors for total organic compounds (TOC). In the
equationbelow, methane emissions are calculated by multiplying the methane concentration in the
permeate gas with the appropriate emission factor fronathle and then summing up the contribosio

from all pieces of equipment.

The overall fugitive emissions from transportation of the permeate gas are calculated as follows:

PETR,y= 1/11000* GWF)CH4 * WCH4,PG,y* SUM[EFequipment* tequipmen)

where:
PEmry Project fugitive emissions from permeaes 1,558| tCO.ly
transportation in year y
GWPcs Global warming potential of methane 21| tCO..
eftCH,
WcHa,pG,y Average mass fraction of methane in the permeate 0.455| Kg tCH4/kg
inyeary permeate
gas
EFequipment The appropriate emission factor Seetable| Kg TOC
below | /hour/equip.
tequipment The operation time of the equipment in hours per 5,265| h
applicable monitoring period

All data for gas volumes in all equations should be converted to common standard tempergpoessame
values. The default density of methane at O degree Celsius and 1 atm is 0.0007168 t CH4 / m3

% please refeto document EPAI53/R95-017 atwww.epa.gov/ttn/chief/efdocs/equiplks.pdf
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Equipment Emission factor No
type (kg/hour/equipment item)
for TOC

Valves 5,50E-03 3
Pump seals 2,40E-03 4
Others 8,80E-03

Connectors 2,00E-04

Flanges 3,90E-04 24
Open-ended lines 2,00E-03]

Baseline Emissions

Baseline emissions are calculated by multiplying the amount of electricity generated in the project plant
(EGs;,y with the baseline C@emission factor for electricityEFs. coz,) in accordance with approved
methodology AM0074as follows:

BEy = EGpyyX EFsLcozy

Where:
BE, Baseline emissions in year y 257,270| t COlyr
EGrsy Electricity generated in the project plant in year y 1,139,501 MWh/yr
EFsLcozy Baseline CQ@ emission factor for electricity generatic 0.226| tCO/MWh
inyeary

AMOO074 states thatdr construction of potentially large new power capacity additions under the CDM,
there is a considerable uncertainty relating to which type of other power generation is substituted by the
power generation of the project plant. As a result of the projectgdhstruction of a power plant using

an alternative power generation technology could be avoided, or the construction of a series of other
power plants could simply be delayed. Furthermore, if the project were installed sthamethese other

plants migl have been constructed, its ngarm impact could be largely to reduce electricity generation

in existing plants. This depends on many factors and assumptions (e.g. whether there is a supply defici
that are difficult to detenine and that change ovénte 0

As perapproved methodology AMOO74 iorder to address this uncertainty in a conservative manner,
project participants shall use as &fnission factor for electricityeFs. coz,) the lowest emission factor
among the following three options:

Option1:

The build margin, calcul ated accor di rcgculdteothet h e
emission factor for an electricity systéiersion 01.19 (calculations attached in Annéx Grid facto);

Option 2:

The combined margin, calculatedacc di ng t o t he | atest acploatethed v
emission factor for an electricity systefMersion 01.19 |, using a 50/ (bakulatibhs/ B M

attached in Annek: Grid factor)

Option 3:
The emission factor of the technology dnel identified as the most likely baseliseenario under the
AiProcedure to select t he drmeomsan sptl raautsd. bd ded ibtaisoen a Ir
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Option 1 & 2: Grid emission factor determination

Determination of both the Build Margin (BM) and the Combined Margin (CM) Emission Factor for the
relevant power grid in Pakistan is carried out in accordance withool fio calculate the emission factor
for an electricity system (Version 01.1)0.

General aspects regarding the power grid(s) in Pakistan

Thereexisttwo power grids in Pakistan, of which one is supplying the Karachi area (KESC grid) and the
other one covering most of the remainirgytpof the country (WAPDA grid)There has not been any
expott of electricity in the past years. In fact, Pakistan does face a severe shortage in power supply whicl
is also indicated by several Airental 0 power pl
especially severe within the Karachi area, itesy in electricity transfers usually occurring in one
direction only, from the WAPDA grid to the KESC grid.

Step 1. Identify the relevant electric power system

Following step 1 of th@Tool to calculate the emission factor for an electricity syste( Ver sifaan 01
the purpose of determining the electricity emission factors (BM and CM), the resppobieet
electricity systemwas defined by the spatial extent of the power plants that are physically connected
through transmission ardistribution lines to the project activity. In the actual case this is true for the
whole of the WAPDA power grid including all connected power plants.

Step 2. Select an operating margin (OM) method

Since lowcost/mustrun resources in Pakistan as wellrashe WAPDA grid constitute less than 50% of
total grid generation in both the average of the five most recent years and basedtembcgerages for
hydroelectricity production, theimple OM method was chosen for determination of the Operating
Margin (OM) grid emission factor.

It should be noted that for the purpose of calculating the emission reduction potential of the project
activity (A . 4 Edtimafed amount of emission reductions over the chosstiting period) the data
vintage AEX camn seiashypar geueraidiweighted average, based tme most recent

data available at the time of submission of the CBED to the DOE for validation, without requirement

to monitor and recalculate the emissions factor during the crediting herds used, since this approach

is backed by currently existing real generation data. However, for the calculation of actual emission
reductions throughout Ex-posoptio@malaccroe di tciyal damgosvrhii @
the year in whichthe project activity displaces grid electricity, requiring the emissions factor to be
updated annually during monitoririg chosen. The financial analysis un@ed .Description of how the
anthropogenic emissions of GHG by sources are reduced belowthansgould have occurred in the
absence of the registered CDM project activity (assessment and demonstration of additidakésy)
projections referring to the later approach into consideration.

Step 3. Calculate the operating margin emission factecarding to the selected method

(a) Simple OM

The simple OM emission factor is calculated as the generatigghted average C@missions per unit

net electricity generation (tCO2/MWh) of all generating power plants serving the system, not including
low-cost / mustrun power plants / units. Due to the fact thaindividual fuel consumption data for each
power plant / generation unit nor respective average efficiency values are publicly avatadyieCas

used, while considering only nuclear and realel power generatiofincluding hydro powerps low
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cost / mustrun power sources. The quantity of electricity supplied to the grid by these low cost / must run
sources is available through the Pakistan Energy Yearbooks , which pressmhprehensive national
statistic on power and energy issues on the national level and have been available for several years no
providing a reliable source of official data made available to the public.

For using Option C the tool requirelmta on thetotal net electricity generation of all power plants
serving the system and the fuel types and total fuel consumption of the project electricity Bystem
Energy Yearbooks provide data on the total net electricity generation of all power plants $er\botht

grids in Pakistan as well as the total fuel consumption for national power generation, both distinguished
by type of fuel.

Option C

Determination of the operating ngam grid emission factor underp@on C following the tool is to be
performed aaarding to the below formula:

D FC, xNCV,  xEF,;,

EFj_'L:ici.O}.-ist.ple._\' =

EG,
Where:

EF iv.omsimpiey | SiMPle operating margin C@mission factor in year (tCO,/MWh)

FC.,y Amount of fossil fuel type consumed in the project electricity system in ygg
(mass or volume unit)

NCVW Net calorific value (energy content) of fossil fuel typén yeary (GJ / mass o
volume unit)

EFcosiy CO, emission factor of fossil fuel tyden yeary (tCO,/GJ)

EGy Net electricity generated and delivered to the grid by all power sources servi
system, not including lowgost / mustrun power plants / units, in yegiMWh)

[ All fossil fuel types combusted in power sources in the project electricity syst
yeary

y Either the three most recent years for which data is available at the tis
submission of the CDMPDD to the DOE for validation (ex ante option) or 1{
applicable year during monitoring (ex post option), following the guidance on
vintage in step 2

Due to the fact that the used data source (Pakistan Energy Yearbook20B@)6rovides respective
information on AFUEL CONSUMPTI BERAFORNOIHERMKDEP
equivalent) a unit of energy, which can directly be converted@dtmrTJ (onversion factor = 41.868
TOE/GJ) and thus being equivalent to the tef@, x NVG, in the original formula, the relevant formula

is reduced to:

EI:grid,OMsimpIe,y: EQ,y* EFCOZ,LV/ EGV

Where:
EF jid.omsimpiey | SiMPle operating margin C@mission factor in year y (tCMMWh)
EC, Energy Consumption (primary) of fossil fuel type i consumed in the project
' electricity system in year yI(J)
EFcoziy CO, emission factor of fossil fuel type i in year y (t¢TQJ)
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EG Net electricity generated and delivered to the grid by all power sources serving
system, not including lowost / mustun power plants / units, in year y (MWh)

[ All fossil fuel types combusted in power sources in the project electricity systen
yeary

y Either the three most recent years for which data is available at the time of
submission of the CDMPDD to the DOE for validation (ex ante option). Pleasen
will be the applicable year during monitoring (ex post option), following the guid
on data vintage in step 2, during project operation.

The CQ Emission Factors (Ef omsimpey fOr respective fossil fuel types are chosen according to the
n2006 | PCC Guidelines on National GHG I nventort
1.4, Chapterl, Vol. 2 (Energy).

As to provide for a conservative approach the following Biois Factors were chosen for Coal, Oil and
Gas as the representative fossil fuels for power generation in Pakistan:

Coking Coal 87,300 kg/TJ
Residual Fuel Oil | 75,500 kg/TJ
Natural Gas 54,300 kg/TJ

Since the primary energy consumption figures for thermal power generation per fuel type as well as tota
electricity generation numbers are given for the whole of Pakistan, these were adjusted in order to bt
representative for the WAPDA grid. For this posp individual power plant data on electricity generation
distinguished by fuel types along with default values for average power plant efficiencies as provided in
Annex | of thefiTool to calculate the emission factor for an electricity system (Versidn )0&ere used

as to bacicalculate the amount of fuel energy consumed by those power plants supplying to the KESC
grid. Both, the total electricity generation of the KESC power plants as well as the respective primary
energy consumption distinguished beffilypes were deducted from the overall numbers for the whole of
Pakistan, resulting in representative figures for the WAPDA grid.

Based on this proceeding the following operating margin emission factors were calculated for the three
most recent years favhich respective data is available:

EF, . ovemez00s | 0-5956 LCO2/MWh
EFQrid,OMsimple,ZOO? 0.6412 tCO2/MWh
EF,. omemoe00s | 0-6558 ICO2/MWh

The three year average operating margin emission fagtountgo:

Equid,OMsimpIe,ZOOEZOOS ‘ 0.6308tCO2/MWh

A detailed calculation including all relevant steps, figures and references is presefitetkin5: Grid
factor.

Step 4. Identify the cohort of power units to be included in the build margin

According to the tool the sample group of power unitsised to calculate the build margin consists of
either:

(a) The set of five power units that have been built most recently, or
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(b) The set of power capacity additions in the electricity system that comprise 20% of the system
generation (in MWh) and théave been built most recently.

Project participants should use the set of power units that comprises the larger annual generation.

In terms of vintage of data the tool allows project participants to choose between one of the following two
options:
Option 1. For the first crediting period, calculate the build margin emission factantxbased on

the most recent information available on units already built for sample group m at the time ef CDM
PDD submission to the DOE for validation.

Option 2. Fa the first crediting period, the build margin emission factor shall be updated annually,
expost, including those units built up to the year of registration of the project activity or, if
information up to the year of registration is not yet availablejuding those units built up to the
latest year for which information is available.

For the purpose of calculating the emission reduction potential of the project activity (estimate on
emission reductions in the PDD undeamnex 5: Grid factorthedatav i nt age A EX ante o0f
is used since due to its nature relevant data for option 2 is not yet available. However, for the calculatior

of actual emi ssion reductions t hr ou gBx-pasttoptionh e 1
(Option 2)0 , requiring annual determination of the b
is chosen. It 6s not ed tBa. Desctiptiom offhown then anthraplogeni n a |

emissions of GHG by sources are reduced below those thdd Wwawve occurred in the absence of the
registered CDM project activity (assessment and demonstration of additianaditygs respective
projections based on ti@ption 2approach into consideration.

Step 5. Calculate the build margin emission factor

The build margin emissions factor is the generati@ighted average emission factor (t\\h) of all

power units m during the most recent year y for which power generation data is available, calculated a:
follows:

Z EG]I_\' < E:FET__m.}'

EF oy == -
e > EG,,
EF aemy Build margin CQemissiorfactor in year y (tCGMWh)
EG,, Net quantity of electricity delivered to the grid by power unit m in year y (MWh)
EFc oy CO, emission factor of power unit min year y (tZkAWh)
m Power units included in the build margin
y Most recent historicatear for which power generation data is available

The CQ emission factor of each power unit m gf_ﬁy) should be determined following the guidance in

the tool under step 3 (a) for the simple OM, using options B1, B2 or B3, using for y the most recent
historical year for which power generation data is available, and using for m the power units included in
the build margin.
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The build margin emission factor for 2008 was determined accordingly, based on the information
provided through the Pakistan Energgarbooks 2001 to 2008. Individual power plant data on electricity
generation and auxiliary electricity consumption, resulting in NET electricity supplied to the grid, was
used for determining theget of power capacity additions in the electricity systeahdbmprise 20% of the
system generation (in MWh) and that have been built most receintte this represents the set of power
units that comprises the larger annual generation compared $ettloé five power units that have been
built most recently

Based on the individual NET electricity supply to the grid and using the respective default values for
average power plant efficiencies as provided in Annex | ofifluel to calculate the emission factor for

an electricity gheanoentffuléremysconsumeds) dachjpower plant / unit is
calculated. Applying the same G@mission factors as determined under step 3 for the respective fuel
type(s) used by each power unit results in the individuad @@issions related tits NET electrigty

supply to the grid. Knowing the total NET electricity supplied to the grid by the whole set of power plants
/ units as well as the total amount of related; €@issions in 2008, the respective build margin emission
factor can be calculated resulting in

0.2258 tCO2/MWh |

EF

grid,BM, 2008

A detailed calculation including all relevant steps, figures and references is presefitewin5: Grid
factor.

Step 6. Calculate the combined margin emissions factor

Foll owing the pr oceduacleulate theemisgion fagor for an elettrieity 8yJteno |
(Version01.1) t he combined margin (CM) emission facto

EFgrid,CM,ZOOS = EFgrid,OM,ZOOB* WOM + EFgrid,BM,2008* WBM
= 0.6308 tCO2/MWh * 0.5 + 0.2258 tCO&Wh * 0.5
= 0.4283 tCO2/MWh

Option 3:

The emission factor of the technology and fuel identified as the most likely bassdinario under the
iProcedure to select the dctemonptl aas e b batdatethadse h a
follows:

EFsLcozy= 3.6* COERs/ #l

Where:
EFsLcozy Baseline CQ@ emission factor for electricity generatic 0.615| tCO/MWh
inyeary
COER, Emission coefficient for fuel oil 0.0774| tCO,/GJ
dsL Energy efficiency of baseline power plant 453 | %

Conclusion of the emission factor determination

The following emission factors are calculated basetheprocedurdor the respective option:
Option 1: 0.226 tCO2/MWh

Option 2: 0.428 tCO2/MWh
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Option 3: 0.615 tCO2/MWh

Option 1 results in the lowest emission factor and thusstbe consideredasthe relevanCO, emission
factor for electricity EFsi coz,y)-

Leakage
As per AM0074 no leakage emissions are considered.

B.6.2. Data and parameters that are available at validation:

(Copy this table for each data and parameter)

Data / Parameter: EFequipment

Data unit: kg gas / hour

Description: Emission factor

Source of data to be | EPA453/R95-017

used:

Value of data applied Equipment Emission factor

for the purpose of type (kg/hour/equipment item)

calculating expected forToC

emissiorreductionsn | |V 5.50E-03

. Pump seals 2,40E-03

section B.5 Others 8,80E-03
Connectors 2,00E-04
Flanges 3,90E-04
Open-ended lines 2,00E-03

Description of -

measurement methods

and procedures to be

applied:

QA/QC procedures to | -

be applied:

Any comment: -

Data / Parameter: GWPch4

Data unit: tCOu.oftCH,

Description: Global warming potential for CHalid for the commitment period

Source of data used: | IPCC

Value applied: 21 for the first commitment period. Shall be updated according to any futun
COP/MOP decisions

Justification of the -

choice of data or

description of

measurement methods

and procedres actually

applied:

Any comment: -
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Data / Parameter: EC,(as repl acer@gx\WVGodpr term i
Data unit: TOE, TJ
Description: Energy Consumption (primary) of fossil fuel typeonsumed in the project

electricity systen{WAPDA grid) in yeary (in TJ)

Source of data used:

Pakistan Energy Yearbook 2006, 2007, and 2008, Ministry of Petroleum &
Natural Resources, Hydrocarbon Development Institute of Pakistan

Value applied:

ECeal2006 = 2,797 TI|| ECqa 2007 = 3,079 TJ
ECumos = 141477TI|| ECyn0r = 244,300TJ
ECyas2006 = 351,918TJ ECgas 2007 = 303,435TJ
ECoummw = 303871
ECai 2008 = 255,692TJ
ECymsms = 297.871TJ

Justification of the
choice of data or
description of
measurement methodg
and procedures actual
applied:

The respective numbers taken from the available national energy statig
Pakistan (Pakistan Energy Yearbooks) are giverOE (ton ofoil equivalent)
a unit of energy, which calme directly converted into TJ ¢nwversion factor 4
41.868 TOE/TJ)and thus being equivalent to the teR@;, x NVG, in the
original formula This reduceghe relevant formuléo:

EFgrid,OMsimpIe,y= EQ,y * EI:(302,I,y/ EGy

Any comment:

Note thatEtC s er ves as r epl &#Cexg@a ifrort i

original formula accordingtthei Tool t o cal cul at e {
electricity systenfVersion01.19 . As a consequEQC e
andNv@i are not used or referred t
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Data / Parameter: EF o,y @NAEF o, iy
Data unit: kgCOJ/TJ
Description: CO, emission factor of fossil fuel typgen yeary
Source of data used: | 2006 IPCC Guidelines on National GHGhvent or i es o | ow
confidence interval from Table 1.4, Chapterl, Vol. 2 (Energy)

Value applied:

EFco2,coal 20062008 = 87,300 kgCQ/TJ

EFco2, oil20062008 = 79,500 kgCQTJ

EFco2,gas, 20062008 = 54,300 kgCQ/TJ
Justification of the Default emission factehave been used since respective individual power [
choice of data or data is not available.

description of
measurement methods
and procedures actual
applied:

Any comment: Default values have been applied for exemplarpmbe grid emission factor
determination as to provider respectivesstimaion of emission reductions for|
the PDD. However, the actual emission factor determination will be carrieg
annualploystmexduring monitoring of {
whole crediting periodTh e -fiest 0 avjl pithevrefar to thedefault
valuespresented in h E2CQiGuidelines on National GHG Inventoes
alternativelyutilize real power plant data, depending on if such is available
that point in time
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Data / Parameter: EG,,
Data unit: MWh
Description: Net quantity of electricity delivered to the grid by power umih yeary

Source of data used:

Pakistan Energy Yearbook 2006, 2007, and 2008, Ministry of Petroleum &
Natural Resources, Hydrocarbon Development Institute of Pakistan

Valueapplied:

Bikki 679 GWh

GE 749 GWh

Ghazi Brotha 6574 GWh
Liberty 1,589 GWh
Chashma 987 GWh
Jagran 129 GWh

Uch Power 4263 GWh
Japan Power 506 GWh
Saba Power 819 GWh

Justification of the
choice of data or
description of
measurement methodg
and procedures actual
applied:

IndividuaINETpower generation data i s n
Ener gy Year bo o kanthe numbets fograss gereenatiorv e d
deducting auxiliary consumption.

Any comment:

Data / Parameter: EG
Data unit: MWh
Description: Net electricity delivered to the grid by all power sources serving the systen

including lowcost / mustrun power plants / units, in yegr

Source of data used:

Pakistan Energy Yearbook 2006, 2007, and 2008, Ministry of Petroleum &
Natural Resources$jydrocarbon Development Institute of Pakistan

Value applied:
Thermal Power Generation all of Pakistan (GWh)
Relevant NE
Auxilliary NET supplied to
Total Power| Electricity| WAPDA grid
2006| 60,283 3,155 57,128 47,273
2007| 63,972 3,306 60,664 51,58(
2008| 63,877 3,343 60,534 51,164
Justification of the Totalppwer generation data in tone AP

choice of data or
description of
measurement methods
and procedures actual
applied:

available for the whole of Pakistan, thus individual power plant data is use
derivaespectivenumbers fahe relevant WAPDA grid (Totaktgeneration of
all KESC power plants is deducted from thtal generation fothe wholeof
Pakistan).

Any comment:

INFCe
y
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Data / Parameter: Om.y

Data unit: %

Description: Energy efficiency of grid power plants based on fuel tygpe yeary
Source of data used: | Tool to calculate the emission factor for an electricity sygiéension 01.1)
Value applied:

Annex I: Default efficiency factors for power plants

Old ( before 2000) New (after 2000)

Coal
Subcritical
Supercritical
Ultrasupercritical

IGCC
FBS

CFBS
PFBS

39%
45%
50%
500_,0

37%

35.50%
36.50%

40%
41.50%

il
Steam turbine
Open cycle
Combined cycle

39%
39.50%
46%

375
30%
46%

Natural Gas
Steam turbine
Open cycle
Combined cycle

37.50%
39.50%
60%

37.50%
30%
46%

Justification of the
choice of data or
description of
measurement methodg
and procedures actual
applied:

Default emission factors are used since respective individual power plant (
not consistently available. Moreover using default values isadersl to be
conservative.

Any comment:

Default values have been applied for exemplarame grid emission factor
determination as to provide for respective estimatioemission reductions for
the PDD. However, the actual emission factor deternunatill be carried out
annualploystmexduri ng monitoring of {
whole crediti-pgspérbapgrodabbad ive k]l
values presentdd the table abover alternatively utilizereal power fant data,
depending on if such is available at that point in time.

INFCCC
y
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Data / Parameter: dsL
Data unit: %
Description: Energy efficiency of baseline power plant

Source of data used:

ReferencdRFO Power Plarishat Chuniartaken fromNishat Chunian Ltd.

Tariff Petition to PPIB, January 2007

Value applied:

45.3

Justification of the
choice of data or
description of
measurement methodg
and procedures actual
applied:

Any comment:

COERs,

Data / Parameter:

Data unit: tCO2/GJ

Description: Emission coefficient for residual fuel oil
Source of data used: | IPCC default value

Value applied: 0.078

Justification of the
choice of data or
description of
measurement methodg
and procedures actual
applied:

Any comment:

B.6.3 Ex-ante calculation of emission reductions:

>>

As per approved methodology AM0074 the emission reductions are calculated as the difference between

baseline angroject emissions. No leakage emissions occur.

ER, = BE, - PE,

Where:

ER, Emission reductioni year y 162,943| t COulyr
BE, Baseline emissions in year y 257,270| t COulyr
PE Project emissions in year y 94,327| t COyr
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B.6.4 Summary of the exante estimation of emission reductions:

>>
Year Estimation of Estimation of Estimation of Estimation of
project activity | baseline emissions leakage overall emission
emissions (tonnes of CQ e) | (tones of CQ e) reductions

(tonnes of CQ €) (tones of CQ e)

1 94,327 257,270 - 162,943

2 94,327 257,270 - 162,943

3 94,327 257,270 - 162,943

4 94,327 257,270 - 162,943

5 94,327 257,270 - 162,943

6 94,327 257,270 - 162,943

7 94,327 257,270 - 162,943

8 94,327 257,270 - 162,943

20 N/A

Total

(tonnes of CQe) 754,616 2,058,158 - 1,303,542

B.7

Application of the monitoring methodology anddescription of the monitoring plan: |

B.7.1 Data and parameters monitored:

(Copy this table for each data and parameter)

Data / Parameter: EGe;y
Data unit: MWh
Description: Net quantity of electricitgenerated in the project plant

Source of datéo be
used:

Electricity meter

Value of data applied
for the purpose of
calculating expected
emission reductionis
section B.5

1,139,501

Description of
measurement methods
and procedures to be
applied:

Data is measured using accurate and regutatlirated electricity meter

QA/QC procedures to
be applied:

Metered net electricity generation is cross checked with receipts from sales

Any comment:

Applied value: Taken froniariff Petition
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Data / Parameter: EFsLcozy
Data unit: tCO,/MWh
Description: Baseline CQemission factor for electricity generation

Source of data to be
used:

As per procedures presented in AMOGY4 d Todl te caftulate the emission
factor for an electricity system (Version 0101)

Value of data applied
for thepurpose of
calculating expected
emission reductions
section B.5

0.226

Description of
measurement methods
and procedures to be
applied:

As per procedures presented in AMOG@# thefiTool to calculate the emission
factor for an electricity systeehVer si on 01. 1) 0

QA/QC procedures to
be applied:

Any comment:

The above value is the result of the exemplaram e grid emission factor
determination as to provide for respective estimation of emission reductiong
the PDD. However, the actual emdgsfactor determination will be carried out
annuallyfi e-px o sduriing monitoring of the project activity and throughout th
whol e crediting peri od Teoktacalculdte theg 1
emission factor for an electricity system (Version 04..1)

Data / Parameter: FCusp,iy
Data unit: T
Description: Quantity of high speed diesel combusted in power plant

Source of data to be
used:

Onsite measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

19,700

Description of
measurement methods
and procedures to be
applied:

Data is measured using an accurate and regularly calibrated flow meter

QA/QC procedures to
be applied:

The consistency of metered fuel consumption quantitieisschecked by
an annual energy balance that is based on purchased quantities and stock
changes.

Any comment:

Applied value: Taken fromiariff Petition
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Data / Parameter: NCVhuspy
Data unit: MJ/kg
Description: Weighted average net calorific value of high speed diesel

Source of data to be
used:

Measurements by the project participant

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

41.8

Description of
measuremedmmethods
and procedures to be
applied:

Measurements undertaken in line with national and international fuel standg

QA/QC procedures to
be applied:

It will be verifiedif the values are within the uncertainty range of the IPCC
default values aprovided in Table 1.2, Vol. 2 of the 2006 IPCC Guidelines. |
thevalues fall below this range additional informatiwiti be collectedfrom the
testinglaboratory to justify the outcome or additional measuremsititbe
conducted

Any comment:

Applied value: Taken froniariff Petition

Data / Parameter: EFcoz,nsp,y
Data unit: tCO2GJ
Description: Weighted average CO2 emission factor of high speed diesel

Source of data to be
used:

IPCC default values at the upgienit of the uncertainty ad 95%confidence
interval as provided itable 1.4 of Chapterl of Vol. (Energy) of the 2006 IPC(
Guidelines on National GH@ventories

Value of data applied
for the purpose of
calculating expected
emission reductions
section B.5

0.0748

Descriptionof
measurement methods
and procedures to be
applied:

QA/QC procedures to
be applied:

Any comment:
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Data / Parameter: FCcjy
Data unit: m°
Description: Quantity of natural gas combusted in process

Source of data to be
used:

Onsitemeasurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

21,704,863

Description of
measurement methods
and procedures to be
applied:

Data is measured using an accurate and regularly calibratedtitsy

QA/QC procedures to
be applied:

The consistency of metered fuel consumption quantities is-chesked by
an annual energy balance that is based on purchased quantities

Any comment:

Applied value: Estimates provided by OGDCL (Gas field operator)

Data / Parameter: WenNGy
Data unit: t/m°
Description: Weighted average mass fraction of carbon in natural gas in year y

Source of data to be
used:

Values provided by the fuel supplier in invoices

Value of data applied
for the purpose of
calculatingexpected
emission reductions
section B.5

0.000457

Description of
measurement methods
and procedures to be
applied:

Measurements undertaken in line with national and international fuel standd

QA/QC procedures to
be applied:

It will be verifiedif the values are within the uncertainty range of the IPCC
default values as provided in Table 1.2, Vol. 2 of the 2006 IPCC Guidelines
thevalues fall below this range additional informatiwiti be collectedirom the
testinglaboratory to justify the oabme or additional measurementd be
conducted

Any comment:

Applied value: Estimates provided by OGDCL (Gas field operator)
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Data / Parameter: Weha,pe,y
Data unit: kg tCHykg permeate gas
Description: Average mass fraction of methane in pleemeate gas in year y

Source of data to be
used:

Actual measurements

Value of data applied
for the purpose of
calculating expected
emission reductions
section B.5

0.455

Description of
measurement methods
and procedures to be
applied:

Measurementsra carried out using standardized methods

QA/QC procedures to
be applied:

The equipment for carrying out the chemical analysis is regularly calibrated
accordance with manufacture requirements. The mass fraction of methane
cross checked with previeu mont hs 6 dat aowsesof thegdsl|
processing plant

Any comment:

Applied value: Taken froniariff Petition

Data / Parameter: tequipment
Data unit: h
Description: The operation time of the equipment in hours per applicable monitoeinod

Source of data to be
used:

Plant records

Value of data applied
for the purpose of
calculating expected
emission reductions
section B.5

5,265

Description of
measurement methods
and procedures to be
applied:

QA/QC procedures to
be applied:

Time of use meteris regularly calibrated in accordance with manufacture
requirements.

Any comment:

The pipeline transporting the permeate gas to the new power plant will be
measured for the hours of its operation providing the required data to egtim
fugitive emissions from the pipe over the course of the baseline year.
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Data / Parameter: EF o,y @NAEF o, iy
Data unit: kgCO,J/TJ
Description: CO, emission factor of fossil fuel typgen yeary
Source of datatobe | 2006 IPCCGui del i nes on National GHG | 1

used:

confidence interval from Table 1.4, Chapterl, Vol. 2 (Eneogyhdividual
power plant data if such is available at the point in time

Value of data applied
for the purpose of
calculating expected
emission reductions
section B.5

87,300 kgCQ'TJ
75,500 kgCQ/TJ
54,300 kgCQ/'TJ

EFco2,coa,2006-2008 =

E FCOZ, 0il,2006-2008

E I:CO2,gas, 2006-2008

Description of
measurement methods
and procedures to be
applied:

Default emission factors are likely to be used since it is expected that respe
individual power plant data will is not available. However, if available individ
power plant data will be the preferred data source.

QA/QC procedures to
be applied:

Any comment:

The actual emi ssion factor de tpeosnti
during monitoring of the project activity and throughout the whole crediting
period using either dRJC&uidelineswraNatiora
GHG Inventoriee or al ternatively utili zesd
such is available at that point in time.

Data / Parameter: EG,.,
Data unit: MWh
Description: Net quantity of electricity delivered to the grid by power umih yeary

Source of data to be
used:

F u t WPakistanfEnergy YearboskoMinistry of Petroleum & Natural
Resources, Hydrocarbon Development Institute of Pakistan

Value of data applied
for the purpose of
calculating expected
emission reductionis
section B.5

Refer to Annex 5

Description of |l ndi vi dual NET power generation dg{

measurement methodd Ener gy Year books o, but is to be dg¢

and procedures to be | generation deducting auxiliaconsumption.

applied:

QA/QC procedures to | -

be applied:

Any comment: Respective future data wil|l most |
Energy Yearbookso, however, i f av i

preferred data source. For the purpose of the investment analysis in the PD
future projectims on this parameter have been calculated.
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Data / Parameter: Om.y
Data unit: %
Description: Energy efficiency of grid power plants based on fuel tygpe yeary

Source of data to be
used:

Tool to calculate the emission factor for an electricity sygtéension 01.1)

Value of data applied
for the purpose of

calculating expected
emission reductioni

Annex I: Default efficiency factors for power plants

Qld ( before 2000) New (after 2000)

Coal
Subcritical
Supercritical
Ultrasupercritical

IGCC
FBS

CFBS
PFBS

section B.5 —

45%
50%
50%

37%

35.50%
36.50%

40%
4150%

Oil
Steam turbine
Open cycle
Combined cycle

39%
39.50%
46%

37.5
30%
46%

Natural Gas
Steam turbine
Open cycle
Combined cycle

37.50%
39.50%
60%

37.50%
30%
46%

Default emission factors are used since respective individual power plant da
not consistently available. Moreover using default values is considered to b
conservative.

Description of
measurement methods
and procedures to be
applied:

QA/QC procedures to | -
be applied:

The actual emission factor deteni nat i on wi | | bepoat
during monitoring of the project activity and throughout the whole crediting
peri od.polshted Aaepxpr oach wi | | either

the above tabler alternatively utilize regbower plant data, depending on if su
is available at that point in time.

Any comment:

B.7.2 Description of the monitoring plan: |

>>
A comprehensive Monitoring Management and Quality Assurance System will be developed and
implemented for the proposed projectivity and a respective Monitoring manual will be elaborated

Engrowill appoint a CDM Manager to be responsible for all data monitoring, acquisition, and recording
for CDM purposes. Staff will be trained in the operation of all monitoring equipment and all readings will
be taken in a systematic and transparent manner timel supervision of the management.

Quality control and assurance procedures will be prepared and implemented for data monitbvifly as
be outlined in the respectivedvlitoring Management Manuawhich will be developed. A database will
be maintaied to record all relevant data in accordance with the monitoeougrements

The management team will review the data achieved and submit a complete set of documentation, whic
indicates the calculation procedure as well asethgostemission reductio estimate, to the general
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manager on a regular basis. In addition to the internal verification by the general manager this
documentation will also be verified externally by an independent Designated Operational Entity (DOE)
on aperiodicalbasis.

B.8  Date of completion of the application of the baseline study and monitoring methodology an
the name of the responsible person(s)/entity(ies)

>>
The baselinstudy and monitoringnethodologywascarried out ilfNovembefDecembe007 and
completedn January2009 (AM0074 approved November 982008)

The baselin@and monitoring methodologyas prepared by:

Mr. Thomas Bosse Borges

Grue & Hornstrup A/S
Nupark 51

7500 Holstebro
Denmark

Tel: +45 9610 1341
Fax: +459610 1349
e-mail: tbb@gh.dk

Mr. Volker Schmidt

Grue & Hornstrup A/S
Nupark 51

7500 Holstebro
Denmark

Tel:  +45 9610 1335
Fax: +45 9610 1349
e-mail: vs@gh.dk

Guidance and review provided by:

Mr. Douglas Marett
e-mail: dam@gh.dk

and EngraChemical Pakistan Limited, which is also a project participant listed in Annex 1.
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\ C.1.1. Starting date of the project activity:

-
October ¥, 2007

\ C.1.2. Expectedoperational lifetime of the project activity:

-
25 years

‘ C.2  Choice of thecrediting period and related information:

\ C.2.1. Renewable crediting period

\ C.2.1.1. Starting date of the first crediting_period:

-
Not applicable

\ c.2.1.2. Length of the first crediting_period:

-
Not applicable

\ C.2.2. Fixed crediting period:

\ C.2.2.1. Starting date:

>>
Decemben®, 2009 (or the date of registration, whichever is later)

\ C.2.2.2. Length:

>>
10 Years
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| SECTION D. Environmental impacts |
>>
D.1. Documentation on the analysis of the environmental impacts, including transboundary
impacts:
>>

The project activity obtained all environmental clearances as applicable in Pakistan. An environmental
impactassessment (EIA) was carried out for this project activity for submission to regulatory agencies

The study has been carried out using a standard environmental assessment methodudoggdance
with national and international environmental guidelin@ee contents othe assessment report is
conform to the environmental guidelines of the Pakistan Environmeragdction Agency (PakEPA).

Description of the Environment

The project area is located in the sedimentary Southern Indus Basin south ofkheFRSit& the divide
between the Central and Southern Indus Basins. The project locasarrésinded by cultivated land.

Soil types range from dark brown sandy loam in npdates to lighb r own sand i n ot h
land mass is generally flat, wilarcelsof some minor undulations in some places.

The proposed plant site is on the left bank of the Indus River. The main canalairalree the Ghotki
Feeder Canal. Other smaller canals include the Band Walbiagth Wah.

The groundwater aquifer® the project area are described as moderately thickeatahsive with a
potential yield of between 100 and 150 m3/h (Survey of Pakistan, 1B&8ause of their proximity to
the Indus River, salinity in the groundwater is low (lds@n 1,000 mg/l). Thavatertable in the project
area is shallow (less than 2 m). The depth of the water table sajigBcantly during the year with the
field irrigation regime and changes in flow in tinelus River and the canals (Nazir, 1993).

The climate of the projecarea is broadly described as hot and arid. The project racEives
approximately 88 mm of rain annually (Pakistan Meteorological Departh@8g). Most of the rain is
concentrated in the monsoon months of July and August.

The OGDCL®&s pwmeessig flantds thge andy significant source of gaseous enssaidhe

project area, other sources include highway traffic, and the limited farm equipment. Emissions from the
vent consist of methane, nitrogen, and carbon dioxide. All these gasesorat®zardous. The
combustion of gases in the flare releases combustion products, which consist mainly of carbon dioxide
and nitrogen oxides into the atmosphere.

The plant site does not support any rare or threatened plant species. All the species dmsrribed
cultivated and the newoody herbaceous flora is widely distributed.

Due to the high level of human disturbance, and the absence of suitable habitats, the area has very litt
native wildlife present. As a consequence, the animals found there acenpredtly common species
that are highly adaptable and able teexist with people.

Socioeconomic Environment

For the socioeconomic study, the project area incladegea lying within 3 km radius of the proposed
site for thecombined cyclgpower plant. Administratively, the project area falls in Ghotki taluka of the
Ghotki district of Sindh province.
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As per the survey conducted for the EIA, there are 16 villages or settlements in the project area. The siz
of the villages ranges from 8 to 1,300 housdse @verage household size in the study area is 6.1 as
compared to the average household size of 5.5 in the Ghotki district (Population Census Organization
2000).

The total population of the villages surveyed numbers is about 15,000. According to ticelldatad,

there is currently a potential workforce of 3,860 men in the project area. There are about 8,000 persons i
the project area above the age of 15 and about 7,000 below. While the census results for the Ghotl
district reports 46.72 % of total polation are below the age of 15.

The data collected indicates that the rdalmale ratio is around 111:100, i.e., the males in the project
area outnumber the females. While the 1998 population census report for the Ghotki districtsitidicate
malefemak ratio as 111:100. This implies that the population pattern of the project area is similar to that
of the Ghotki district.

The field survey reveals that there are approximately 2,433 houses in the project area. Out of which abot
1,464 (60%) arpakkawhile 969 (40%) ar&acha(made of clay).

Most residents of the study area speak Sindhi and Siraiki. The major tribes of the &feattar&amejo
Soomrog Shaikh Buraro, Senghay Lakhan Sawand Jiskan Drigh, Khosq Kolachi, Sangi, Baloch,
Arain, andSyed

The survey of the project area revealed that 50% of the workforce is involved in agriculture and related
activities; 40% are involved in labor in Ghotki, Hyderabad, and other cities of the country; 5% are
government servants and 5% have their owninegses. Majority of the people area engaged in
agriculture. Their condition on the whole is not very encouraging. Only a few persons own big holdings.
The rest are either landlesaris or pettykhatedarswho live from hand to mouth. The principal crogs o

the district are sugarcane, wheat, cotton, rice, maize, jawar, bajra, gram, barley, tobacco etc. Cultivatiol
must always depend on canals. In the district main source of irrigation is Ghotki feeder which flows from
river Indus at Guddu Barrage and radg@several small canals irrigating the agriculture lands. The other
means of irrigation are a few wells and dug wells. The agricultural land in the project area is irrigated by
both irrigation channels and tube wells.

Groundwater is an important sourcedoinking water in the project area. Almost every house in the area
has a hand pump. It was observed that drinking water from most of these sources is sweet and of goc
quality.

Major health problems in the area are gastroenteritis, acute respiratotjomf@&RI), malnutrition,
anemia, eczema, fever, and general aches and pains. There are one Basic Health Units (BHU) and ol
dispensary in the project area. Due to the proximity of the project area to the city of Ghotki, the residents
of the study area hawaccess to public as well as private health care.

The field survey revealed that the male literacy rate is 24% and the female literacy rate is 6% in the
project area, compared to Ghotki where 44.21% of the men and 11.85% of the women are educate
(Populaion Census Organization, 2000).

All the villages in the project area have electricity and are accessible by blacktop roads. Vans, pickups
and buses provide regular transport service in the area. Telephone facilities are available in all the
villages, butthere is no gas supply except few villages.

No archaeological sites were observed in the study area during the field survey.
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D.2.

If environmental impacts are considered significant by the project participants or théhost

Party, please provide conclusionand all references to support documentation of an environmental

>>

The EIA did not indicate any significant environmental impacts. However, mitigation measee

taken up for lesser impacts.

Construction Phase

Potential impact

Criteria for
determining
significance

Key mitigation measures

Environmental Issues

Construction Noise

Disturbance to surrounding
communities of the proposed
combined cyclgowerplant due to
operationof construction machinery
onthe plant site

The World Bank
guidelines for noise.

Preconstruction noise survey;
Reduce noise at source; Take noise
levels in consideration during
detailed design and construction
planning; Reducé&affic noise; Use
of noise abatement devices

where ever practicable

Dust Emission

Particulatematter emitted during
construction activities caresult in
deterioration ombient air quality
in thevicinity of the source, and be
nuisance to theommunity.

An increase in visible
dust beyond the
boundaries of the
construction site; or
adverse impact on
community assets, or
community complaints;
or Concentration of
PM,pin excess of 150

ug/n

Sprinkling of water on unsealed
surfaces; Use of winghield around
stockpiles; Vehicle speegéstrictions;
transportation ofmaterial in covered
trucks; minimizing constructional
activitiesnear the settlements;
ensuring thaho stockpile is within
250 m of thecommunity

Vegetation Loss
Loss ofvegetatioras a result of land
clearance for theombined cycle
power plant

Unnecessary or
excessive removal of
trees and shrubs

Preparation of a Reinstatement
Plan; Minimization of the felling of
trees and clearing of vegetation;
and avoidance of the use of fuel
wood

Water Resources

The extraction of water for the
plant construction activities
can affect the groundwater
availability for the project area
communities

Water extracted for the
project has directly
affected the ability of
thecommunity to meet
their water needs

Use of dedicated deep wells
Initiation of a water conservation
program The water can also be
supplied from the nearby canal

Soil Contamination
Oil and chemical spills can
contaminate the soil

Presence of visible
amount ofhydrocarbon
in soll

Provision of spill prevention and
control kits; Use of impermeable
surfaces in workshops, and storage
areas; Contaminated soil will be
collected and incinerated.

INPOCe
y
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Hazardous and Non

Hazardous Waste

Management

Improper waste management may
lead to healtland aesthetic

issues

Exposure to potentially
hazardous waste;
Generation of excessive
waste; Recyclable wast
and reusable waste is
discarded,; Littering;
Improper disposal.

Development of a wasteanagement
plan; Separation &ource of the
recyclablematerial;Regular audits;
Maintenance of &aste Tracking
Register; Separatidmzardous waste
from nonhazardouwaste; Orsite
storagdacility for hazardous waste;
Recyclable waste to be disposed via
approved waste contracto3umping
of nonhazardoushonrecyclablevaste
either to landfill ormunicipal disposal;
Emergencyesponse plan; Trainings;
Labelingand avoidance use of
asbestos, polychlorinatéiphenyls
(PCBs), andzone depleting
substances (ODSSs)

Socioeconomic Issues

Community Safety

Safety hazards associated with the
construction activity, particularly
with the increase in traffic on the
projectaccess road.

No specific guidelines
exist. A significant
impact will be
interpretedf there are
complaintsfrom the
community or
theoccurrence of any
injury or loss

Speed limit of 10 km/h will be
maintained on the access road;
Traffic controller will be stationed on
the access road; night driving will be
kept to a minimum

Employment Conflicts

The project will create a small job
oppotunity compared to potentially
available labor. This is likely to
create conflicts
and nonlocals and also within the
community regarding the distributig
of jobs

Maximum unskilled
jobsto the locals

Maximum number of unskilled and
sami-skilled jobs for the local
communities; Nearest communities
to be given the first preference for
jobs

Project and Community
Interface

Inter-cultural differences between
theproject staff from other areas
and the local community

No community
complaints

Training of the noflocal project staff
on local culture and norms;
Avoidance of unnecessary
interaction of local population with
the nonlocal project staff; Notlocal
staff to stay in camps; Prior notice to
residents of the area befgrmject
activities
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Potential impact

Criteria for
determining
significance

Key mitigation measures

Environmental Issues

Plant Noise
Disturbance
due to plant noise

The World Bank
guidelines for noise

Turbines will be acousticallghielded
and then placed inside a concrete
building; Design will ensure maximur
possible distance is kept from the
community; Probation will be kept for
noise abatement devices such as no
walls and mufflers if required

Emission
Emission from the plardan
potentially affect air quality.

NEQS and World Banks
ambient air quality
guidelines

No specific mitigation measures
required

Accidental Release oH2S

The release of gas from the pipelin
containing H2S can be a major
health and safety risk for thnearby
community

Acceptable EightHour
Time Weighted Averagg
(TWA), Short Term
Exposure Limit (STEL),
and the Acceptable
Ceiling Concentration a
per the physiological
responses to H2S

Emergency Response Plan for H2S
release will be developed; the
community will be educated and
trained towards the risk of a release
and to react in line with the response
plan; cutoff valves will be installed at
the EEL plant, Gas plant, and in
between on the

pipeline; Wind direction indicators
will be installed, no altivation will be
allowed on the rightf-way, no traffic
will be allowed on the pipeline rigluf
way

Groundwater

Theincreased withdrawal of
groundwater for theombined cycle
power plant operation will affect the
groundwater resources of the proje
area

Water extracted for the
project has directly
affected the ability of
the community to meet
their water needs

Canal water will be used to fulfill the
water requirements of the project; Ug
of designated deep well(s) only durin
the annual canalosure period;
Initiation of a water conservation
program. No impact on the communi
groundwater needs is envisaged as i
result of the project.
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SECTIONE. St _ak e h cdmdtentss 6 |

>>

It is best to initiate the stakeholder consultation proaess early stage in thpgoject cycle. This ensures
that feedback from communities and otsakeholders directly or indirectly affected by the project can
be used to adjustandmpr ove t he projectobs desi gn,strupturgheni n
project to be both environmentally and socially soufat. this purpose three separate rounds of public
consultation were helduring the feasibility assessment of the proposed project actiiginitial round

of public consultation coverg socioeconomic data gathering wawlertaken from January 16 to 19,
2006. A second round of consultations was held between Apffltd415", 2006 followedby a third
round from February®ito 3%, 2007. Apart from consultations with thecal communiy, consultations

with relevant government and ngovernmenbrganizations and associations and separate consultations
with the women of thenearby settlements were also held in these roufkdemale sociologistwas
brought in to conduct these consultato

The overall objectives of the public consultation process are as follows:

- To inform primary as well as secondary stakeholders about project activities

- To gather feedback from primary as well as secondary stakeholders on project

- To identify potentiaissues including the socioeconomic impact of the project and
corresponding mitigation measures

\ E.1. Brief description how comments by locaktakeholdershave been invited and compiled: \
>>
Stakeholders are people, groups, or institutions that mafféeed by, can significantipfluence, or are
important to the achievement of the stated purpose of a propusegention. Primary and secondary
stakeholders will be identified based on definitigng ovi ded i n the ADBO&s Hal
SocialAnalysis:

1. Primary StakeholdersiPeople, groups or institutions affected positively (beneficiaries) or
negatively (e.g. involuntary reettlers) by the project

2. Secondary Stakeholderd?eople, groups, or institutions that are importatégrmediaries inhe
project delivery process.( the ADB, government linagencies, or NGQs



