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Jorethang Loop Hydroelectric Project, India
28 December 2007

A.2. Description of theproject activity :

The Jorethang Loop Hydroelectric project (JLHEP)pisposed for development by DANS Energy
Private Ltd (DANS Energy) on the Rangit River irethtate of Sikkim, India. The Rangit River is a
tributary of the Teesta River, which is the maireritraversing the state of Sikkim. The project Wwive

an installed capacity of 96 MW, and will generappraximately 444.03 GWh (gross) per annum. The
project will involve the construction of a diversidarrage, 108 m in length and 13m in height, which
will create a small reservoir of approximately 18&l

The main purpose of the project is to use the hymbtential of the Rangit River to generate zero
emission electricity. The electricity generated| wi exported to the Eastern Regional grid throtigh
Eastern Regional Load Dispatch Centre (ERLDC).

Contribution to Sustainable Development

The JLHEP will contribute strongly to the sustaileadbevelopment of the region and surrounding areas
in the following ways:

* The generation of electricity by the project wititresult in the emission of greenhouse gases to
the atmosphere.

« The electricity to be generated displaces grid-eedielectricity that is dominated by non-
renewable fossil fuel resources, thereby redudiegctirbon intensity of the Eastern Regional
grid.

* The project will result in a reduction in air borpellutants, such as oxides of nitrogen, oxides of
sulphur, carbon monoxide and particulates, thraugkduction in the combustion of fossil fuels.

« The project will generate local employment, onragerary basis during the construction phase,
with more permanent on-going employment duringdperational phase.

* The project will encourage the demand for matergare parts, equipment and on-going
consumables.

e The project will not compromise access to the riesources for downstream users as the
Raman River flows into the Rangit River approxinhatekilometres downstream of the
proposed diversion barrage, and two other streRasmam Khola and Chhoti Rangit flow into
the Rangit River within this 4 kilometre stretch.dddition provisions have been made for
approximately 0.3 cumecs of sacrificial dischaly®tighout the year. To ensure there is no
negative impact on local fish populations, a hatglfimcluding hatchery, nursing ponds, rearing
ponds and stocking ponds) is proposed to be builié vicinity of Rangit River.

» A greenbelt of approximately 24.74 ha will be cegafiround the reservoir, to mitigate soil
erosion and prevent landslips.
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e The project will not involve the construction ofyamajor roads, except for a small length of
approach road and minor link roads. The projedtagiiry out maintenance and upgrade of
existing roads, which will improve access to theaawhilst limiting environmental disturbance.

» Twelve percent of the total electricity generatetl Wwe provided free to the Sikkim State

Government as a royalty.

« Local villages partially depend on firewood for ithdaily energy needs, which can lead to
adverse ecological impacts, such as forest dedoadail erosion and reduction in soil fertility.
Increased availability and reliability of power glypfrom this project to the villages will reduce
the need for firewood.

page 3

The project is being developed in line with Indi&lational Electricity Policy Section 5.2.5 of the

policy outlines the Government’'s emphasis on tiiedievelopment of feasible hydro potential in the
country. Section 5.2.6 of the policy states thaihbasing hydro potential is a priority as it wakflitate
economic development, particularly in the North4€as States, Sikkim, Uttaranchal, Himachal Pradesh,
Jammu and Kashmir, where a large proportion ofdisdiydro power potential is located. In addition

the

Ministry of Power has outlined several policy maasuo accelerate the capacity addition from hydro-

electric projects

A.3.  Project participants:

Please refer to the Table A.1 below:

Table Al Parties Involved in the Project

Name of Party Involved (*)
((host) indicates a host
Party)

Private and/or Public
Entity(ies) Project
Participants (*) (as

applicable)

Kindly Indicate if the Party
involved wishes to be
Considered as Project
Participant (Yes/No)

India (host)

DANS Energy Private Limited

No

(*) In accordance with the CDM modalities and prheees, at the time of making the CDM-PDD public
at the stage of validation, a Party involved maynal not have provided its approval. At the time of
requesting registration, the approval by the P@ets) involved is required.

‘ A.4.  Technical description of the project activity

‘ A.4.1. Location of the_project activity

| A4.1.1,

1 http://[powermin.nic.infindian_electricity scenariafional electricity policy.htm

2 http://[powermin.nic.in
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A4.1.2. Region/State/Province etc.:
Region : Eastern Region of India
State : Sikkim
Province (District) : West District

A.4.1.3. City/Town/Community etc:
Community (Village): Piple Village
Community (Town): Jorethang Town

A.4.1.4. Detail of physical location, includingnformation allowing

The proposed Jorethang Loop Hydroelectric projatitlve located in the Namchi sub-division of the
West District in the state of Sikkim. The projesto be developed on the Rangit River, a majoutaity
of Teesta River, which is the main river travers8igkim. The project area will be located betweh 2
09’ to 27 39’ N Latitude and 881’ to 8¢ 31’ E Longitude.

The diversion barrage site will be situated in tbeer reaches of the Rangit River, upstream of its
confluence with Ramam River, close to the villagePmple. Piple is approximately 5 km upstream of
Jorethang Town. The power generating units willldeated in a surface power house approximately
13.5km downstream of the proposed barrage sitechwis approximately 1.5 km downstream of the
village of Manjhitar (Figure A1 and Figure A2).
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PROJECT LOCATION

Sectoral Scope 1: Energy industries (renewabl@onfrenewable sources)

A.4.3. Technology to be employed by the projecttvity : ‘

The proposed project is a hydroelectric projectolwhwill utilize the potential energy from a natural
height drop of approximately 84m over a 12.8kmtstref the Rangit River. A diversion barrage, 108 m
in length and 13m in height, will be constructedchhwill create a reservoir of approximately 104. h
The flow will be directed from the reservoir, thghuan intake tunnel on the east bank of the riméo,a

7.1 km head race tunnel, through a surge shaftpaessure shaft to the powerhouse. The powerhouse
will house 2 x 48 MW vertical shaft type Francighines, that will be coupled with synchronous
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generators. The flow will be discharged via a 4@ih tace channel back into the Rangit River. The
project components from the head race tunnel tdldedischarge will be located underground.

The power which is generated by the project wilrdied at 11kV. This will be stepped up to 220 kV a
the switchyard of the power house, which is locaa®dve ground. The electricity will be exported
through a 15 km double circuit 220 kV transmisdiae to the Melli sub-station on the Eastern Reglon
Grid.

The proposed project will have an installed capacit96 MW and a gross generation of 444.03 GWh
per annum.

Estimated emission reductions over the chosentargdgieriod are shown in Table A2.

Table A2 Estimated Emission Reductions over the Cuiting Period
Year Annual Estimate of Emission
Reductions(tonnes of CQ)
2010 465,961
2011 465,961
2012 465,961
2013 465,961
2014 465,961
2015 465,961
2016 465,961
Total estimated reductiorfnnes of CQ 3,261,727
Total number of crediting years 7 years
Annual average over the crediting period of
estimated reductionsnnes of CQ 465,961

In the above table, the year 2010 represents dhgefar period from the project activity start daie.
01 January 2010 to 31st December 2010. Subsegeartd represent full year periods between January
and December.

The project will be financed through private sosreed as such no public funding will be required.
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SECTION B. Application of a baseline and monitorirg methodology

Approved consolidated baseline methodology ACMOOG3nsolidated baseline methodology for grid-
connected electricity generation from renewablecal (Version 6, 19 May 2006).

Tool for the demonstration and assessment of adaility (Version 03; EB29).

B.2 Justification of the choice of the methodologgnd why it is applicable to the_project

The choice of baseline methodology ACMO0002 is fiesdi for the JLHEP as it satisfies the required
applicability criteria, namely:

* The project is a new grid connected hydro project.

e The JLHEP has an installed capacity of 96MW and weéisult in an impoundment of 10.1
hectares. This equates to a power density of 95Qr\Wvhich is greater than the minimum
requirement specified by the methodology.

* The geographic and system boundaries of the eastgional grid are clearly identified and
information on the characteristics of the grid available.

As a renewable energy project it is appropriatéotiow Paragraph 48 of Marrakech Accords and use
existing actual or historical emissions, since pingject activity will serve to reduce actual enmiss.
On this basis the conditions of applying ACM0002 aret.

\ B.3.  Description of the sources and gases includedthe project boundary

Source | Gas | Included Justification/Explanation
?
CO, | Yes In accordance with ACM0002, the baseline shouldy onl

o g include CQ emissions from electricity generation |in
2 T o CH, | No fos_si! fuel fired power that is displaced due te firoject
T | T o activity.
O | 0o
S| 2T NO, | No
2| ox CO; | No The project is a new hydro-electric project witlp@wer
2| 89 density far greater than 10 WinTherefore in accordange
< u;'j 09_ CH; | No with  ACMO0002 no project emissions need to |be
B S = accounted for.
] = 9O
o] 82 NO, | No
a | Ia
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B.4. Description of how the_ baseline scenari identified and description of the identified
baseline scenario:

ACMO0002 “Consolidated baseline methodology for grihnected electricity generation from renewable
sources” (Version 6, 19 May 2006) identifies twdiops for defining the baseline scenario, dependent
on whether the project activity is a new projectaomodification or retrofit of an existing geneaati
facility.

Since the JLHEP does not involve the madificationretrofit of any existing electricity generation
facilities, the baseline scenario is defined aslettricity delivered to the grid by the projectwid have
otherwise been generated by the operation of gniohected power plants and by the addition of new
generation sources.”

The baseline scenario is calculated as a combinad)im (CM) consisting of the combination of
operating margin (OM) and build margin (BM) factocalculated using the steps described in
ACMO0002, which are outlined in detail in Section.B6

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

The JLHEP will generate electrical power withoue tamission of greenhouse gases. The power
generated will be exported to the Eastern Regigndl where it will displace the electricity generat
from a fossil fuel dominated generation mix, thgrebducing the carbon intensity of the grid, onea p
megawatt basis, and the quantity of greenhouses gasited.

In the Eastern Regional grid there has been a #6%ase in capacity in the last 10 years. 87%edd
capacity additions have been coal fired thermalgiastationd In the absence of the project activity, it
is most likely that the required capacity additiomshe grid will be met through the development of
large thermal power stations, due largely to reédyi high returns on investment, economies of saakk
the availability of project finance. Furthermorieette are a limited number of feasible opportunittes
develop hydroelectric power in India. This is futhimited when potential project sites are scréedoe
environmental or social reasons.

In total, the Project is estimated to result ireduction in emissions of greenhouse gases of 281,
tonnes of CQover a crediting period of 7 years. To demonstiiaeadditionality of the project the steps
prescribed in “Tool for the demonstration and assent of additionality” (Version 03; EB 29) have
been used.

% Information obtained from the CEA Baseline Caltiolas Baseline Carbon Dioxide Emissions from Power Sector
- Version 2.0aseline Carbon Dioxide Emission from Power Seciersion 2
[http://www.cea.nic.in/planning/c%20and%20e/Governt#e200f%20India%20website.htm
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Step 1. Identification of alternatives to the projet activity consistent with current laws and
regulations

Sub-step 1a. Define alternatives to the project activity:

DANS Energy is a local hydropower developer. Ashsuhe only realistic and credible alternatives to
the project activity are:
e Alternative 1 - the proposed 96MW JLHEP is not utaleen as a CDM project activity.
* Alternative 2 —the 96MW JLHEP is not implementedl a&hectricity demand would have to be
continued to be met through the current carbomsite grid mix.

Two additional alternatives were also considered:
e Grid-connected power projects utilizing other reabie sources (wind, biomass) supplying the
same amount of electricity as the project activity.
» Grid-connected fossil fuel-fired power plant suppdythe same annual amount of electricity as
the project activity.

However, as DANS Energy was established with tleeigip objective of providing services to the hydro
power sector in India these two additional altexmet could not be deemed to be realistic or credifl
accordance with the provisions of the tool for themonstration and assessment of additionality and
were not considered further.

Sub-step 1b. Consistency with mandatory laws and regulations:

All of the alternatives to the project activity cptlypwith all mandatory applicable legal and regoigt
requirements for electricity generation in India.

Step 2. Investment analysis
Sub-step 2a. Determine appropriate analysis method:

The option chosen to prove additionality is Optlin- “Benchmark Analysis”, as the only plausible
investment decision for DANS Energy Private Ltdvisether or not to develop the project.

Sub-step 2b.- Option 111 Apply benchmark analysis:

The financial indicator chosen for this activity ke project internal rate of return (IRR). The
benchmark used to compare the project IRR is timaePkending Rate (PLR) published by the Reserve
Bank of India, which is an average of the PLR’diw¢ major nationalised banks in India.

The PLR quoted by the Reserve Bank of India on /2@ 2007 was 12.75-13.25%

Sub-step 2c. Calculation and comparison of financial indicators:

* http://rbidocs.rbi.org.in/rdocs/Wss/PDFs/77110.pdf
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The project IRR of the JLEP without additional rewe from the sale of CERs is 9.62%, which is lower
than the PLR specified by the Reserve Bank of India

Sub-step 2d. Sensitivity analysis
A sensitivity analysis on the financial model wasiducted by altering the following parameters:

» total annual electricity generation (plus and mithQ%o);
« the electricity tariff (plus and minus 10%); and
e project capital and operational costs (plus andust0%).

The results of the sensitivity analysis are presgtnh Table B1, which shows that the project IRR
remains below the PLR even in the case where thesaneters change in favour of the project.

Table B1 Project IRR Using Alternative Project Paraneters
Scenario Parameter change IRR

Base case 9.62%

Total annual electricity generation Plus 10% 10.96%
Minus 10% 8.18%

Electricity tariff Plus 10% 10.96%
Min 10% 8.18%

Project capital and operational costs Plus 10% 8.17%
Minus 10% 11.38%

The investment comparison analysis clearly dematestrthat the proposed CDM project activity is
unlikely to be considered as a financially attnaettourse of action. As such, Step 3 — Barrier ¥sial
is not required.

Step 4. Common practice analysis

The majority of investments in the Indian powertse@re focused on medium to large-scale thermal
power projects due largely to relatively high resiron investment, economies of scale and the
availability of project finance. The favoured dmpmment of thermal power projects is illustrated
through a consideration of five-year plans over thgt 50 years (Table B2). Five-year plans are
developed by the Planning Commission to identiy flanned capacity additions to the national and
regional grid. As Table B2 indicates, thermal poweas dominated the planned development of the
national and regional grid, with the contributiohtbe hydro sector steadily falling over the la&t 3
years.

Table B2 National and Regional Electricity Grid Conposition Over the last 50 Years
Plan and Year Hydro (%) Thermal (%) Other (Nuclear and
wind) (%)
1* Plan 1956 35 65 0
3“ Plan 1966 46 54 0
5" Plan 1979 41 57 2
7" Plan 1990 29 69 2
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| 9" Plan 2002 | 25 | 71 | 4 |
Source http://powermin.nic.in(seePlans to augment power generation; Accelerating the Development
of Hydro Projects)
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This lack of development of hydropower has occudedpite the existence of substantial undeveloped
hydro resources in India, especially in the Eastart North-Eastern states. The CEA estimates that a
of April 2007, only 2.0 per cent of Sikkim's hydpmtential has been developed, with another 14.2 per
cent currently under developmént

Table B3 of the PDD describes other large hydrogrgwojects with an installed capacity greater than
25MW and less than 500 MW that have been developede in the process of being developed by the
private sector to date that are/will connect toEastern Regional grid.. As the table indicatésfaihe
projects listed have a substantially lower insthtest/MW than that of the project activity. Tle&asons

for the higher installed cost/MW of the JLHEP &steld below:

e Gross Head: All other projects listed in table B8r (which data is publicly available) have
higher “gross head” in comparison to the projediviag. As a result, the electro-mechanical
equipment (Francis turbines) to be used by theeptagctivity is more expensive due to the
lower revolutions per minute (rpm) required. .

« Discharge: Due to the lower head associated wighpioject activity a considerably greater
volume of discharge water is required to achievatad power comparable to other projects
listed in Table B3. This requires a larger watamying system, including the intake and head
race tunnel, surge shaft, and pressure shaft, tirgguh higher civil costs for the JLHEP
compared to other projects

e Cost of Infrastructure: In the case of the firsp®jects listed in the Table B3, the Sikkim
Government has agreed to construct roads, bridaed,transmission and distribution lines
required by the projects at its own cost. Thislitydnas not been provided to the JLHEP.

This higher installed cost/MW represents a serithange in the circumstances under which the JLHEP
will be implemented compared to the circumstanaeden which these other similar projects will be
carried out and supports the claim that the pra@etvity is financially unattractive.

S http://www.cea.nic.in/hydro/Status%200f%20Hydroélie€620Potential%o20Development.pdf
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Table B3 Private Sector Hydro Power Projects (grear than 25MW and less than 500MW) Connected to thEastern Regional Grid
Project Installed Year of Project Cost/MW Gross Nominal Comment Source
Name Capacity | Commissio | Developer Head Discharge
ning
Chujachen | 99 MW NA M/w. Gati Rs. 4.53 297.5 39.5 The project has been awarded and is ygetProject Cost:
HEP Infrastructu | Crores/MW | meters cumecs to start construction. The contractor hashttp://www.cea.nic.in/hydro/project_mon
re Pvt. Ltd | (US$1.12 completed the preliminary mobilization | itoring/Status%200f%20Hydroelectric%42
million) at the site. Come civil works have been| OProjects%20under%20Execution.pdf
started. The estimated cost is Rs. 4.53 Gross Head and Nominal Discharge (s¢e
Crores/MW (US$1.12 million) compared Page 6):
with Rs. 5.71 Crores/MW (US$1.41 http://www.colenco.ch/_pdf/colencoinfo,
million) for the JLHEP. Colencolnfo2004-11.pdf
Sada- 71 MW 2009-2010 | M/w. Gati | Rs. 4.93 546 meters | 11.5 (Sada)| The estimated cost is Rs. 4.93 Project Cost:
Mangder Infrastructu | Crores/MW | (sada) and | and 13.7 Crores/MW (US$1.22 million) compared http://www.gatiinfra.com/financials.htm
HEP re Pvt. Ltd | (US$1.22 | 144 meters | (Mangder) | with Rs. 5.71 Crores/MW (US$1.41 http://northeast.nic.in/writereaddata/even
million) (Mangder) | cumecs million) for the JLHEP. timages/17.pdf
Gross Head and Nominal Discharge (see
Page
6)http://www.colenco.ch/_pdf/colencoinf
o/Colencolnfo2004-11.pdf
Bhasmey 51 MW 2010-2011| M/w. Gati | Rs. 4.90 113 meters | 55 cumecs | The estimated cost is Rs. 4.90 http://www.gatiinfra.com/financials.htm
HEP Infrastructu | Crores/MW Crores/MW (US$1.21 million) compared http://northeast.nic.in/writereaddata/even
re Pvt. Ltd | (US$1.21 with Rs. 5.71 Crores/MW (US$1.41 timages/17.pdf
million) million) for the JLHEP. Gross Head and Nominal Discharge (s¢e
Page 6)
http://www.colenco.ch/ pdf/colencoinfo,
Colencolnfo2004-11.pdf
Rongni chu| 98 MW 2013-2014 | Chhattisgar Rs. 5.10 NA NA The estimated cost is Rs. 5.10 http://northeast.nic.in/writereaddata/subli
HEP h Crores/MW Crores/MW (US$1.26 million) compared nk3images/30.pdf
Electricity | (US$1.26 with Rs. 5.71 Crores/MW (US$1.41 http://northeast.nic.in/writereaddata/even
Company | million) million) for the JLHEP. timages/17.pdf
Ltd
Jorethang | 96MW 2010 DANS Rs. 5.71 84 meters | 154 cumecs NA NA
Loop HEP Energy Crores/MW
Private (Us$1.41
Limited million)
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Additionality Conclusion

As shown in Step 2 and 4 above, the JLHEP progentt a financially attractive project. The impatt
registration of the project as a CDM project isakows:

« If DANS Energy was able to sell certified emissiaaluction (CERS) from the project activity, the
additional revenue generated by carbon sales woatéase the project IRR to 12.92% (assuming a
price of $US10/CER). The additional CDM revenuel witrease the attractiveness of the project
from an investment point of view by decreasing itiealled cost/MW and mitigating some of the
risk associated with developing a hydro power mrtoje India, such as hydrological and geological
risk, and the lack of key supporting infrastructareund remote hydro sites.

* DANS Energy only decided to invest and go aheadh whe project after taking into account the
additional revenue from the sale of CERs.

B.6. Emission reductions:

B.6.1. Explanation of methodological choices: |

In accordance with ACM0002, the emission reductiatisbutable to the project during any given year
(y) are calculated as the difference between theelBse Emissions (Bff the Project Emissions (PE
and the Leakage (L} in that year. This section outlines the stepewisethodology used to determine
these factors.

The spatial extent of the proposed project boundacjudes the project site and all power plants
connected physically to the electricity system tihat CDM project power plant is connected to. JLHEP
will be connected to the eastern regional grid. €hastern regional grid is controlled by the Eastern
Regional Load Dispatch centre (ERLDC).

Baseline Emissions

The data used for the calculation of the baselmis&on factor was obtained from the baseline
calculations published by the CEBaseline Carbon Dioxide Emissions from Power Sector - Version
2.0°, which uses ACMO0002. The relevant parts of thewdations are referenced in the methodology
outline below, with detailed data provided in AnrgxA complete explanation of the assumptions
employed by the CEA can be obtained from @@ Baseline Database for the Indian Power Sector
User Guide - Version 2.0 .

Step 1 — Calculate the Operating Margin Emission Fetor

ACMO0002 provides four options to calculate the @pieg Margin. For the proposed project activity the
information required to compute a dispatch datdyaigis not available to the public. Thereforetiop
(a), simple Operating Margin, has been selected.

8 http://www.cea.nic.in/planning/c%20and%20e/Governt#e200f%20India%20website.htm
7 http://www.cea.nic.in/planning/c%20and%20e/userdguier2.pdf
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The simple Operating Margin can only be used wih@nrecost/must run resources constitute less than
50% of total generation in the eastern regional grieither the average of the five most recenty/ea
based on long-term normals for hydroelectricityquation.

In accordance with the CEA baseline calculationsirttyand nuclear generation qualify as low-
cost/must-run sources. Their share of the totabggion of the eastern regional grid over the fast
years is shown in Table B4. As the data indicdt®g,cost/must run resources constitute an aveoage
9.8% of total generation and thus the simple Opegdflargin method can be used.

Table B4 Share of Must-Run (Hydro/Nuclear) (% of N& Generation)

2001-02 2002-03 2003-04 2004-05 2005-06
Eastern Regional Grid 13.4% 7.5% 10.3% 10.5% 7.2%

5 Year Average 9.8%
1. Baseline Carbon Dioxide Emissions from Power Sector - Version 2.0

The simple Operating Margin emission factor is ¢fiere calculated as the generation-weighted average
emissions per electricity unit (tGAMWh) of all generating sources serving the gridt imcluding low-
operating cost and must-run power plants usindatha@wing formula:

Z Fi.jy COEF;
EFow,y =
> GEN,
j
Where:
Fi ;, yis the amount of fuel i (in a mass or volume undghsumed by relevant power sources j in
year(s) y;

j refers to the power sources delivering electyitit the grid, not including low-operating cost
and must-run power plants, and including importsh#grid;

COEF;, is the CQ emission coefficient of fuel i (tCO mass or volume unit of the fuel), taking
into account the carbon content of the fuels usedekevant power sources j and the percent
oxidation of the fuel in year(s) y; and

GEN,y is the electricity (MWh) delivered to the grid bywsce |.

The CQ emission coefficient COEfs obtained as:
COEF = NCV, * EF¢op, i* OXID;

Where:
NCV; is the net calorific value (energy content) pessar volume unit of a fuel i;
OXID; is the oxidation factor of the fuel (default vaduitom page 1.29 in the 1996 Revised
IPCC Guidelines are used); and
EFco., is the CQ emission factor per unit of energy of the fuel i.

The simple Operating Margin emission factor wasulakted based on generation data from 2003-04,
2004-05 and 2005-06 which, in accordance with AC8E)Gre the most recent three years for which
data is available at the time of PDD submissiongitkx] data is provided in Annex 3).
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The values used for the calculation of calorifitues for each fuel type, and the fuel oxidizatiantors,
are the assumed values used in the CEA baselioelagbns (detailed data is provided in Annex 3).

As specified in ACMO0002 only net electricity impsfrom connected electricity systems within the
same country must be considered when calculate@iperating Margin. Any imports from a
connected electricity system located in anothentgwcan be excluded. In 2002-03 the Eastern
Regional grid was a net exporter to other regignias within India, but imported electricity from
Bhutan. For 2003-04 and 2004-05 the Eastern Rabgd was a net exporter. Accordingly, no
imports are included in the calculation of the Gyiexg Margin emission factor.

Step 2 — Calculate the Build Margin Emission Factor

According to ACM0002, project participants can chedoetween two given options for calculating the
Build Margin for the project. In this case, optidnhas been chosen (i.e. calculate the Build Margin
emission factolex-ante based on the most recent information availableplants already built for the
sample group (m) at the time of PDD submission).

Under option 1 there are two alternatives for g@lgahe sample group (m). Project proponents kshou
utilize the larger sample of either the five powtants that have been built most recently or thegro
plant capacity additions that comprise of 20% ef slistem generation and that have been built most
recently.

In accordance with the CEA baseline calculatiohs,lduild margin sample group consists of the 20%
most recent capacity additions to the eastern nedjigrid. The sample group is provided in Table B5
(detailed data is provided in Annex 3).

Table B5 20% of Net Generation (GWh)

2005-06
Eastern Regional Grid 17,203
1. Baseline Carbon Dioxide Emissions from Power Sector - Version 2.0

The Build Margin is calculated as:

Z Fi, m,y COEFl m
EFBM, y = Lm
> GEN.,
m
Where:
Fi m, yis the amount of fuel i (in a mass or volume undhsumed by relevant power sources m
in year(s) y;

m refers to the power plant additions that comp23% of the system generation and that have
been built most recently;

COEFis the CQ emission coefficient of fuel i (tCQ mass or volume unit of the fuel), taking
into account the carbon content of the fuels usedelevant power sources m and the percent
oxidation of the fuel in year(s) y; and

GENn,yis the electricity (MWh) delivered to the grid byusce m.
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The CQ emission coefficient COEFs obtained as:

COEF = NCV, * EF¢op, i* OXID;
Where:
NCV; is the net calorific value per mass or volumeus f
OXID; is the oxidation factor of the fuel; and
EFco2 is the CQ emission factor per unit of energy of fuel i.

The values used for the calculation of calorifitues for each fuel type, and the fuel oxidizatiantors,
are the assumed values used in the CEA Baselinalaabns (detailed data is provided in Annex 3).

Step 3 — Calculate the Baseline Emission Factor

The baseline emission factor (fE#s calculated as the weighted average of the @lidson factor
(EFomy) and the BM emission factor (Ey), according to the following formulae:

EFy = wom .EFomy + Wem .EFgm y

Where:
wowm: IS the operating margin weight, which is 0.5 lefadilt;
EFowmy is the operating margin emission factor (IGM»IWh) as calculated in Step1;
gy IS the build margin weight, which is 0.5 by defaul
EFsmy is the build margin emission factor (t¢OMWh as calculated in Step3; and
Y represents a given year.

Step 4 — Calculate the Baseline Emissions
As per methodology ACMO0002, the estimated basamessions are calculated using the following
formula:

BE, = EG* EF,

Where the baseline emissions (BEy in tL&re the product of the baseline emissions fg&by) in
tCO./MWh) times the electricity supplied by the projectivity to the grid (EGy in MWh).

Project Emissions

The JLHEP is a hydropower project and as such doegesult in the combustion of fossil fuels. Ae th
power density of the project is 950 Wf,rwhich is greater than 10 W/2nihe emissions associated with
the inundation of land are not required to be gfiadt

On this basis, project emissions,PE0.

Leakage

The main sources of emissions which could potdptigive rise to leakage are associated with
construction of the power plant and land inundatislowever, ACM0002 states that project particigant
do not need to consider these sources of emisa®feakage in applying this methodology.
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o0 A
y

In accordance with ACM0002, the emission reductiatigsbutable to the project are calculated usimg t

formula

ER = BE, - PE, - L,

As PE, and L, equal zero, the total emission reductions durregdrediting period are equal to the

baseline emissions.

B.6.2. Data and parameters that are available atalidation: |

Data / Parameter: EFomy
Data unit: tCGMWh
Description: Simple Operating Margin Emission Fadto the eastern regional grid

Source of data to be used:

CEB&saline Carbon Dioxide Emissions from Power Sector -
Version 2.0

Value of data applied :

1.16

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied:

The simple OM emission factor (Bfr) is calculated as the generatio
weighted average emissions per electricity uniog®wh) of all
generating sources serving the grid, not includiingoperating cost
and must-run power plants. The value is the these gverage for
2003-2004, 2004-2005 and 2005-2006. Data obtdnoead "Baseline
Carbon Dioxide Emissions from Power Sector - Version 2.0" published
by the CEA.

>
1

Any comment:

Data / Parameter: ERsmy
Data unit: tCGMWh
Description: Build Margin Emission Factor for thaséern regional grid

Source of data to be used:

CEB&saline Carbon Dioxide Emissions from Power Sector -
Version 2.0

Value of data applied :

0.97

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied:

The BM emission factor (Eey) is calculated as the emissions |
electricity unit (tCQ/MWh) of the power plant capacity additions tf
comprise of 20% of the system generation for theode2005-2006
Data obtained fromBaseline Carbon Dioxide Emissions from Power
Sector - Version 2.0" published by the CEA.

ber
nat

Any comment:

Data / Parameter:

EFR
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Data unit: tCQMWh

Description: Baseline Emission Factor for the aastegional grid

Source of data to be used: CEB&aseline Carbon Dioxide Emissions from Power Sector -
Version 2.0

Value of data applied : 1.06

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied:

The baseline emission factor (ks calculated as the weighted average

of the simple OM emission factor (&¥y) and the BM emission factor

(EFemy). By default, both margins have equal weights (h(@ata

obtained from Baseline Carbon Dioxide Emissions from Power Sector

- Version 2.0" published by the CEA.

Any comment:

B.6.3 Ex-ante calculation of emission reductions:

The ex-ante emission reductions were calculatethubie steps described in Section B6.1 and the
parameters described in Section B6.2. When theggufas, and data parameters, are applied the
baseline emissions during the first crediting pgdoe 465,961 tonnes of GPer year, or 3,261,727
tonnes of CQ for the first crediting period, as outlined inblea B6 below.

Table B6 Baseline Emissions Factors and Baseline Esions during the first crediting period
Electricity Generated Emissions Reductions Per Year Crediting Period
(7 years)
Baseline Emissions FactdeR, in tCO,/MWh) 1.06 -
Net Electricity Supplied to the Grid by the ProjéeG, MWh) 439,587 3,077,106
Baseline EmissionsBEy tCO,) 465,961 3,261,727

B.6.4 Summary of the ex-ante estimation of emissiageductions:

A summary of the estimated ex-ante emission reduadur the crediting period is provided in Table:B7

Table B7: Ex-ante Emission Reductions for the Creding Period

Year Estimation of Estimation of Estimation of Estimation of
Project activity baseline emission leakage emission reductions
Emission reductions (tonnes of CO2 e) (tonnes of
reductions (tonnes of CO2e)
(tonnes of CQe) CO2¢)
2010 0 465,961 0 465,961
2011 0 465,961 0 465,961
2012 0 465,961 0 465,961
2013 0 465,961 0 465,961
2014 0 465,961 0 465,961
2015 0 465,961 0 465,961
2016 0 465,961 0 465,961
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| Total | 0 | 3,261,727 | 0 | 3,261,727 |

In the above table, the year 2010 represents dihgefur period from the project activity start daite.
01 January 2010 to 31 December 2010. Subsequerd sepresent full year periods between January
and December.
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| B.7

Application of the monitoring methodology and @scription of the monitoring plan: |

UNFCCE

The monitoring methodology to be used is approvedsclidated baseline methodology ACM0002,
“Consolidated baseline methodology for zero-emissi@rid-connected electricity generation from

renewable sources” (Version

Section B.7.1 outlines the data and parameterswiiabe monitored, and Section B.7.2 contains a

6, 19 May 2006).

detailed monitoring plan which describes how thenitasing of the project activity will be performed.

The selected methodology is

appropriate for th@@sed project as the Project activity is a grid-

connected hydropower project with a power densigater than 4W/ fawhere the grid’s geography and
system boundaries are explicit and information loaracteristics of the grid are available. On tlasi®
the conditions for applying ACM0002 are met.

| B.7.1 Data and parameters monitored: |

Data / Parameter: EGy
Data unit: MWh
Description: Net electricity supplied to the grigthe Project

Source of data to be used:

Metered on site.

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

439,587 MWh per annum

[*2)

Description of measurement
methods and procedures to [
applied :

The electricity will be recorded monthly. It wilebmetered using stat
peof-the-art sealed and tested meters. The meteystgra will comprise
of two sets of meters. The main meters will recthrel net electricity
exported by the project to the grid and the secestdof meters wil
record the gross electricity generated by the ptojéhe net metere
electricity export data will be used to calculatedamonitor the
greenhouse gas emission reductions from the project

QA/QC Procedures to be
applied:

Both sets of meters will include a main meter arnzhek-up meter. Al
meter data will be stored in electronic and papembts as specified i
the monitoring plan.

Meters will be calibrated prior to synchronizatiofithe project and
then recalibrated every 6 months. The calibratienificates of the
meters will be stored.

Invoices for the quantity of electricity exporteadasold will also be
stored and will allow cross checking of the netened generated
electricity. The gross metered electricity gerieratiata (minus
estimates for auxiliary loads and losses) canlagsosed as a further
cross check of the net metered exported electricity

D

=)

Any comment:

Further details of the data collecti@mtording and storage procedure

n

and the QA/QC procedures are contained in the Mdng Plan, in

T
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‘ Section B7.2
Data / Parameter: A
Data unit: n
Description: Surface area of the reservoir atfalume

Source of data to be used:

To be measured by DANSgY

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

[*2)

10.1 hectares = 101,000'm

Description of measurement
methods and procedures to [
applied :

peommissioning to confirm the size of the reservaoir.

A detailed topographical survey will be undertakenproject

QA/QC Procedures to be
applied:

As described in the project monitoring plan, SetiY.2.

Any comment:

The surface area of the reservoirweitly depending on drawdown of
water by the turbines. The area of 10.1 ha is thgimum area of
submergence.

Data / Parameter: ER
Data unit; tCQMWh
Description: Baseline Emission Factor for the aastegional grid

Source of data to be used:

The current baselineséoni factor is sourced from the CEA (as
outlined in Section B6.2). If this data is unaghik in future years the
baseline emission factor will be calculated in adeace with
ACMO0002 and the methodology stipulated in B6.1.

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

1.06

[%2)

Description of measurement
methods and procedures to [
applied:

The baseline emission factor (ks calculated as the weighted avera

peof the simple OM emission factor (E¥y) and the BM emission factor
(EFsmy). This figure is calculated annually by the CEAdanade
publicly available. If data from the CEA is undaaie in future years
the baseline emission factor will be calculatedéoordance with
ACMO0002 and the methodology stipulated in B6.1.

\ge

QA/QC procedures to be
applied:

As described in the project monitoring plan, SetiY.2.

Any comment:

This value remains fixed for the ficetditing period and will need to
be recalculated at the renewal of the creditingppein accordance with

the requirements of ACM0002.
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B.7.2 Description of the monitoring plan: |

The purpose of the monitoring plan is to ensuré e required data is accurately monitored and
recorded to enable the calculation of the emissduictions achieved by the project.

Operational and Management Structure

DANS Energy proposes to appoint a CDM ManagemeanTwith the responsibility of overseeing the
collection, recording and storage of the data meguito calculate and monitor the greenhouse gas
emission reductions from the project activity. Tdea that is required to be monitored is described
detail in Section B7.1. The team consists of tlkeepositions and will be supported by the comfmny
Quality Assurance Officer. An outline of responkilds and reporting function of each of these key
positions are contained in Table B8. The specifanitoring provisions are described in more detail
following the table.

Table B8 CDM Management Team
Position Outline of Responsibilities Reporting
CDM » Overseas the collection, recording and storagetat.d Reports to the
Monitoring + Reviews the monthly reports and investigates any General Manager
Officer irregularities. (Projects).
* Ensures ongoing compliance with the CDM monitoring
plan.

» Prepares surface area at full reservoir level tegtqoroject
commissioning

» Supervises meter calibration requirements

* Prepares Emission Reduction Quarterly Report

* Prepares Baseline Emission Factor report at theokadch
crediting period

Site « Responsible for the completeness and reliabilitthefdata.| Reports to the CDM
Supervisor « Responsible for carrying out meter calibration. Monitoring Officer.

» Calculates Emission Reductions on a daily basis.
» Generates monthly reports.

Shift e The person appointed for each shift must be anresqueed | Reports to the Site

Supervisor officer involved in the operation and maintenantthe Supervisor.

(Shift Based) hydro power plant.

* Responsible for monitoring hourly measurements,
generating daily reports, and ensuring that metess
functioning correctly.

Quality * Undertakes regular internal audits of the project. Reports to the

Assurance « Ensures compliance with Company Quality Assurance | General Manager
Officer Procedures. (Projects).
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Monitoring Provisions

Training

All persons that form part of this CDM Project Teuaiitl be suitably qualified and trained in the
operation and maintenance of the plant. The tmgifior operating and maintaining the plant will be
provided by the supplier of electro-mechanical apdro-mechanical equipment, which is a part of the
contract terms with the equipment suppliers. Adimiers of the CDM Project Team shall also receive
appropriate training in the CDM monitoring requiremts, which will include an overview of the CDM
and all elements of the monitoring plan in detaikopy of the project monitoring plan will be
distributed to all of the CDM Project Team duritg training, and an additional copy will be easily
accessible at appropriate locations on site.

Specific Data Monitoring Procedures

Installation of the Meters: The electricity will be monitored through statetbé-art sealed and tested
meters. The metering system will comprise of twis s meters. The main meters will record the net
electricity exported by the project to the grid dhd second set of meters will record the grosstridity
generated by the project. Both sets of meters widlude a main meter and a back-up meter. The
accuracy class of electricity meters shall be dimel@ in applicable IEC/Indian Standards.

Calibration of Meters: The CDM Monitoring Officer will ensure that a m#acturer’s test certificate
accompanies all purchased meters. A report sumimgriseter calibration requirements will be
prepared by the CDM Monitoring Officer on projecbnimissioning, and updated with each
recalibration.

Surface Area at Full Reservoir Level The surface area of the reservoir at full voluaheroject
commissioning will be measured from a detailed gwpphical survey. This data will be used to canfir
that the power density of the project is greatantthe minimum requiremespecified by the
ACMO0002.

Metered Net Electricity Export Data: Metered net electricity export data will be measu
continuously. A monthly report of metered net tfeity export data will be generated by the Site
Supervisor, and saved in electronic and paper farhe monthly report will be generated using a
template, approved by the CDM Monitoring Officar,d@nsure that the data is reported consistently and
can be compared to previous months. The CDM Manigo©fficer will review this report on a monthly
basis and cross check the data against the inviicéle quantity of electricity exported and sohy
irregularities will be investigated as describedobe in “Review of Reports and Treatment of
Uncertainty”. The auxiliary loads and losses (grossered electricity generation minus net generated
electricity) will be recorded in the monthly repotd be used in the event of meter failure, as ritesd
below in “Emergency Preparedness”.

Emission Reductions:Emission reductions will be calculated on a d&&sis using the project and
baseline emission data. Emission reductions oeguras a result of the project activity will be
summarized in a quarterly report that will be pregaby the Site Supervisor. The quarterly repoft wi
be generated using a template, approved by the GIxvitoring Officer, to ensure that the data is
reported consistently and can be compared to pus\goarters. The quarterly report will be revievegd
the CDM Monitoring Officer and submitted to the @es Manager (Projects).
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Updating the Baseline Emission FactorThe baseline emission factor will be updated atehd of the
each crediting period through reference to datglsegh by the CEA. If this data is unavailable the
baseline emission factor will be calculated in adaace with ACM0002 and the methodology stipulated
in A6.1. A report summarizing this information wile prepared at the end of teach crediting perjod b
the CDM Monitoring Officer. The report will be sulitted to the General Manager (Projects).

Emergency PreparednessThe project has the necessary provisions for emeygereparedness to deal
with any unforeseen events such as fire or anraatblackout. These provisions include instalfied
fighting systems, and standby features for crititeins. In the situation where an emergency causes
unintended emissions, these emissions will be dfiehtand recorded on a daily basis by the Site
Supervisor and summarized in a discrete sectidgheoEmission Reductions quarterly report.

In the event that the main meter, which is useettord the net electricity exported by the projexct,
found to be faulty it will be repaired or replacaud the data from the backup meter will be usdtsin
place. In the unlikely event that the backup mé&#s it will also be repaired or replaced and tied
electricity will be obtained from the gross geniematdata, minus the average the auxiliary loads and
losses. The average auxiliary loads and lossedwitlalculated as the average over the most rebent
months, using the values recorded in the MeterddEMdtricity Generation monthly reports, described
above. In the event of meter failure, the detailklve recorded by the Site Supervisor and sumredriz
in a discrete section of the Emission Reductiorestguly report.

Reporting

A summary of the monitoring reports is contained able B9. All reports will be reviewed by the CDM
Monitoring Officer and then sent to DANS Energy'srgral Manager (Projects) for review and
acceptance.

Table B9 Monitoring Reports

Report Responsibility Frequency

Surface Area at Full Reservoir Level CDM Monitoring At project commissioning
Officer

Meter Calibration Report CDM Monitoring At project commissioning and
Officer updated with each recalibratiop.

Metered Net Electricity Export Data Site Superviso Monthly

Emission Reductions Site Supervisor Quarterly

Baseline Emission Factor CDM Monitoring End of each crediting period
Officer

Emergency Report: Unintended Emissiopns  Site Sugervi Daily (as required)

Emergency Report: Meter Failure Site Supervisor lyass required)

Internal Audit Report Quiality Assurance Quarterly
Officer

Review of Reports and Treatment of Uncertainty

When reviewing the Metered Net Electricity Expor&at® and Emission Reductions report the CDM
Monitoring Officer will examine the report for datmomalies and compare the report with previous
months for consistency.
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If any discrepancies are found they will be invgstied and corrected. The discrepancies and coeecti
actions will be recorded in an appendix to the vaté report. If the corrective actions result iryan
adjustments to monitoring data then the relevapontewill be revised, after the adjustments havenbe
made.

The company’s Quality Assurance Officer will undde an internal audit of the project every three
months to ensure the operational and maintenaigu@eeof the project and data collection and
recording practices are compliant with the contérihis Project Design Document. The results of the
audit will be summarised in a report, which will ent to the General Manager (Projects) for review.
The report will also list any corrective actiongueed to ensure project compliance.

Record Storage

A paper copy of all documentation will be storediisecure area within the site head office. Albrép
will be signed and date stamped after review byGB&1 Monitoring Officer, prior to being filed in
storage. All electronic reports will be backed-upaomonthly basis and sent to DANS Energy’'s Head
Office. All archived data will be kept until two ges after the last issuance of CERs for this ptojEue
documents that will be stored include:

» Surface area of reservoir at full volume

* Manufacturer’s test certificate accompanies ancemelibration reports
« Monthly report of metered net electricity exportala

e Quarterly report of emission reductions

e Internal audit reports

* Baseline emission factor

B.8 Date of completion of the application of the bseline study and monitoring methodology
and the name of the responsible person(s)/entity&e

Date of completion of the Baseline Development7/07/2007

Details of the person/entity determining the basatie:

Contact Person : Mr. Srinath N. Anekal

Company Name : SMEC International Pty Limited
Mobile Number : +91-98801 94404

E-mail Address : srinath@smecindia.com

Contact Address

Head Office : B Floor, Tower C, DLF Building No.8,

DLF Cyber City, Phase I
Gurgaon-122002 (Haryana)
India
Telephone Number: +91 124 438 0042, 450 1100,
Fax Number: +91 124 438 0043
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‘ C.1 Duration of the project activity:

‘ C.1.1. Starting date of the project activity

Project construction is scheduled to commence®october 2007. The project is expected to be
operational 1 January 2010.

‘ C.2.1. Renewable crediting period

‘ C.2.1.1. Starting date of the first crediting period:

1% January 2010.

‘ C.2.1.2. Length of the first_crediting_period

7 years

‘ C.2.2.1. Starting date:

Not applicable

\ C.2.2.2. Length:

Not applicable
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SECTION D. Environmental impacts

D.1. Documentation on the analysis of the environmentampacts, including transboundary
impacts:

In accordance with thEenvironmental (Protection) Act (1986), the proposed project submitted an
application for approval to the Ministry of Envinment and Forests (MoEF). As part of the approval
process, a comprehensive environmental assessiiidgt Broject was prepared in accordance with the
requirements of MoE¥ Relevant documents submitted to MoEF include:

e Environmental Impact Assessment Report;
e Environmental Management Plan; and
* Areport on the proceedings of the public hearing.

Copies of each document are available upon request.

Environmental clearance was obtained from MoEFuiy 26" 2006.

D.2. If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

The EIA study report has identified several envin@mtal impacts which will occur as a result of the
project. The report also identifies a number ofifpges environmental impacts associated with the
project. These range from environmental benefithénform of mitigation of climate change, to a
number of socio-economic benefits for the areahicivthe project is located.

Measures to mitigate the environmental impactswhae identified in the EIA have been addressed in
the Environmental Management Plan (EMP). ApproxatyaRs. 3.28 Crores ($US 921,951) has been
allocated by the project developer to implemens¢hmeasures, a summary of which is outlined below.

0] Biodiversity Conservation Management Plan

The proposed project aims to mitigate any poteuigtlirbance or pressure on land and biological
resources and ensure conservation and presengti@iural ecosystems. The conservation policigs an
plans for the State are administered by the Departmf Forests and Wildlife. The Project Developer
will allocate funding to the Department of Forestal Wildlife to manage and execute biodiversity
conservation issues associated with the Project.

A Board, chaired by the Chief Wildlife Warden okldim shall govern the conservation work. It shall
include appropriate representation from the State$t Department, Ecologists/Conservationists and
local NGOs. The main activity/responsibility of theard will be to define a conservation area, nwonit
and enforce regulatory provisions relating to thetgction of this area and ensure that the natural
ecosystem structure and functions are not changedbjected to any threat.

8 http://www.envfor.nic.in/legis/eia/so-60(e).html
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Documentation of the existing biological diversitythe area (flora/fauna surveys) will be carried o
and special attention will be paid to the preventid overexploitation of forest resources. The
inhabitants of the area will be encouraged to adoptainable forest conservation practices. Thiis wi
ensure that the habitat is protected and will misénthe disruption, disturbance and fragmentation o
the wildlife habitats. South and West Sikkim For@atisions are rich in a variety of medicinal plant
and in order to augment the natural stock of madigplants in the forests, it is proposed to tae u
planting of medicinal plants and establish a medikcplants nursery.

(i) Action Plan for Catchment Area Treatment

Due to the terrain of the area the Rangit Rivecluaent is susceptible to erosion and landslidegefr
related construction activities have the poternitaccentuate natural erosion processes, and say al
trigger minor landslides.

The catchment area treatment plan has been foraauath the main objective of arresting soil erosio
in the catchment area. Suitable remediation measwill be implemented as necessary, including
construction of check dams/walls, retaining walld avire crates for gully control; and stabilisatiof
flood prone nallahs, landslides/slopes, river baand roads.

(iii) Fisheries Development

The Rangit River is a known breeding ground foresal/fish species. In order to ensure protection of
these populations, trash racks will be fitted befibre power intake to prevent any fish from being
sucked in. In addition, it is proposed to buildeadmery (including nursing ponds, rearing ponds and
stocking ponds) in the vicinity of Rangit River.fizient funding has been allocated by the Project
Developer for this purpose.

(iv) Public Health Delivery System

Existing health services in the project area asefiicient to cater for an influx of labour forcem
outside of the area. The project proposes to hiiabaurers, including their family members
registered, quarantined, tested and vaccinated fori@gistration. The project authorities will ens
that the contractors follow this strict quarantprecedure with a clause included in the award of
contracts/works. Sufficient medical facilities whlé provided by the project authorities for thisgmse,
in addition to upgrading existing medical facilgia the area.

(v) Solid Waste Management

The project authorities will ensure that the colofiyabourers and workers will be provided with peo
sewage treatment including septic tanks and sdaKqui individual dwellings; waste disposal; and
sanitary facilities. Four community latrines, oegadate size, will be constructed at suitable |locetin
the colony area.

(vi) Provision for Fuel wood/ LPG Depots and Energy @ovestion Measures

The consumption of fuel wood by the local populati@as been identified as a significant environmnlenta
concern. Consequently it is likely that the infloixa labour force will exert immense pressure an th
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forest areas in the vicinity of the project. In @rdo meet the labourers’ fuel wood requirements, i
proposed to provide free fuel wood/kerosene/ LREEnfdepots. This will discourage illicit tree felyn
and removal of fuel wood and timber from the adjojrforests.

(vii)  Relocation and Rehabilitation of Dumping Sites

Material which is excavated during constructiorite project will be relocated and rehabilitated.so
of the excavated material will be piled at fourtable locations identified specifically for thisrpose.
Efforts will be made to relocate and rehabilitdte material within short distances from the genenat
site, and a detailed work plan for revegetationtieeen formulated.

(viii)  Landscaping and Restoration of Construction Areas

Project construction activities can potentiallyulegn modification of the existing landscape oé threa.
The project authorities have therefore made pronsio ensure that restoration works will be cdrrie
out at the completion of construction to returrtulised areas to similar or near-similar pre-corcston
conditions and land use.

(ix) Creation of Green Belt around Reservoir

A green belt of approximately 24.74 ha will be ¢egbaround the reservoir to prevent soil erosiah an
land slips from spilling directly into the reseriorhe green belt will start from the immediateiwity

of the reservoir rim on both the banks, up to thedf the reservoir, wherever moderately steepesto
are available for plantation. Indigenous, econatiydmportant, soil binding tree species, whick ar
able to thrive well under high humidity and flooahdlitions, will be planted. The creation and
maintenance of the greenbelt involves a high lefééchnical expertise and therefore will be caloeit
by the South & West Sikkim Forest Divisions, witiéling set aside by DANS Energy. Their staff are
suitably trained and experienced.

) Resettlement and Rehabilitation Plan

A total of approximately 36.87 ha of land is regugirfor the project. Of this, 4.82 ha of the requilend
belongs to private landholders, with the remair82d5 ha belonging to forest land. A plan for
compensation and rehabilitation has been formulaednsultation with the project-affected families
No family will become landless as a result of theject.

(xi) Environmental Monitoring Programme

In order to monitor the impact and efficacy of tigove mentioned plans the project authorities have
specified detailed monitoring parameters, whichametained in the EMP. Additionally, the developer

shall deploy trained staff for monitoring and implentation of the EMP under guidance of the CISMHE
(Centre for Inter-Disciplinary Studies of Mounta#nHill Environment), University of Delhi.
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SECTION E. Stakeholders’comments

| E.1.

Brief description how comments by local stakeholderhave been invited and compiled: \

A public hearing was conducted by the State Paolfuttontrol Board of Sikkim, on thé"pril 2006.

The meeting took place in the village of Pipley,iathis the nearest village to where the project laél
located (see Section A.4.1). At the pubic meetimg proposed project was presented and comments
were invited.

Participants in the meeting included local villagaend representatives from:

State Land Use and Environment Board

Area MLA, Jorethang — Nayabazar Constituency
State Pollution Control Board

Sikkim Power Development Corporation
Department of Forest and Environment
Sub-Divisional Magistrate, Soreng
Sub-Divisional Magistrate, Namchi

Delhi University

Sikkim Government College

Panchayats

Senior Citizens

NGO (local area) - Shri S.P. Shestra, Sadbhavamiti8aPipaley-Rothak.

101 local attendees signed the register as prasém: meeting.

No Objection Certificates (NOCs) were obtained fritm& Panchayats have been obtained from the
following local villages: Tinik Chisopani, Poklokddchong, Salaghari, Majithar and Lower Goom.

E.2.

Summary of the comments received:

A summary of issues raised by the stakeholdetseatieeting is given below:

1.

oo

It was stated that the employment, supply and echtsf the works pertaining to the project
should be preferentially allotted to locals of area

Concern was expressed with regards to the prodsitade to address any potential drying up of
the river and quarry, and the quantum of waterwatld be released.

A question was asked about the provisions for teegntion of pollution.

Concerns were raised about landslides, slips atiérsent problems that could be caused by the
project activity.

A question was asked regarding the acquisitiorrighte land for the project.

Concerns were raised with regards to the migraifgeople to the area and resultant social
consequences. It was stated that no changes todied fabric should occur.

It was stated that the Catchment Area Treatmemt (@AT plan) should be vetted by the Forest
Department.

A concern was raised that the description of theafand fauna surveyed was too general.
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A concern was raised with regards to the aquabsystem management. It was stated that the
impact on migratory fish populations will be depentlon the project authorities releasing
adequate water down stream of the project ancatizdtic specialists may need to be consulted
to confirm whether the potential threats to thenadigry fish population will be mitigated by the
proposed fisheries development.

Concerns were raised with regards to dumping tkedsmuck beside the river. It was suggested
that an alternative dumping location be identifeeay from the river.

It was suggested that the measures proposed BEnvieonmental Management Plan for solid
waste management, provision for fuel wood, LPGrgneonservation measures, landscaping
and restoration of construction areas and creatigmeen belts need revision and enhancement.
Concerns were raised regarding the definition e&an the CAT.

It was stated that the basis for the rates us@aeiCAT was not as per the Forest Department of
the Government of Sikkim.

Concerns were raised that the EIA is only basethodels and not actual measurement
Concerns were raised regarding the methods useddting the water samples. Storing water
samples beyond a certain time period has a bearine validity of the data.

A report containing detailed proceedings of theliguearing is available on request.

E.3.

Report on how due account was taken of any commentsceived:

The project proponents have taken due accounteofulggestions and views expressed during the Public
Hearing as follows:

1.

A committee is to be formed under the local Minisd@d MLA to supervise the provision of
employment opportunities for local people. A Memmham of Understanding has also been
signed with the Sikkim government outlining theesgt terms with regards to employment.

The project will not compromise access to the rivesources for downstream users as the
Raman River flows into the Rangit River approxinhaté kilometres downstream of the
proposed diversion barrage, and two other stre&asjam Khola and Chhoti Rangit flow into
the Rangit River within this 4 kilometre stretch. dddition provisions have been made for 0.3
cumecs of sacrificial discharge throughout the yedt the provisions for prevention of
pollution which are outlined in the Environmentahivigement Plan will be implemented.

The EMP which has been prepared for the project,agproved by the MoEF, outlines specific
provisions for the prevention of pollution that Mie implemented as part of the project.
Provisions shall be made to address the poterntiblgms of slips and landslides, as outlined in
the EMP.

The project will not render any people landlest@meless. Owners of the private land required
for the project shall be suitably compensated.

The project will not lead to any permanent immigmat A committee will be established to
ensure there is no change to social fabric. The N¥BO raised the concern has been invited to
participate in the committee.

The CAT has been presented to the State committegtituted for EIA and EMPs. They have
provided the necessary feedback.

The flora and fauna information was from the exieusummary. Further detail is provided in
the full report and the DPR.

A meeting of the Expert Committee for River Vallegd Hydroelectric Projects (of MoOEF) on
the 17" May 2006 concluded that the Biodiversity Managerser Conservation Management



)

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFCCC "

CDM —

10.

11.

12.

13.

14.

15.

Executive Board page 35

Plan contained sufficient provisions to mitigatee thegative environmental impacts of the
project and that sufficient provisions have beerdena the EMP to maintain the ecosystem.
This includes the release of sufficient water itite downstream stretch of the river to maintain
the aquatic ecosystem. It was also stated tha&R#meam Khola River discharges sufficient water
into the Rangit River at Jorethang, to sustainaiipgatic ecology.

Muck from the project will only be dumped in allded areas where retaining walls have been
constructed. The dumping sites have been revissatdiaog to community requests.

Sufficient provisions have been made for activisaesh as solid waste management, fuel wood,
LPG, landscaping and creation of a green belt #dsed in the EMP.

The CAT has been prepared for the free draininghcaént of the Project in accordance with the
Government norms.

The rates which have been adopted are approvelebldimachal Pradesh Forest Department.
These rates are appropriate for Sikkim as the iteira Himachal Pradesh and Sikkim are
similar. However, if there is any discrepancy, capproved rates will be used in the CAT.

The models used within the EIA have been recomnterme the Centre for Atmospheric
Sciences, IIT, Delhi, as appropriate for the prpjes there is a high level of correlation between
the estimated data and actual data.

Most of the physical-chemical water sample paramsetere recorded in the field. The chemical
characteristics were tested in the lab. The sanpées properly preserved and maintained at a
low temperature during transport to minimise angredation. The analysis of biological
characteristics was also conducted offsite. Thasaeacteristics are not affected by the time
period required for transportation and analysis.

A community development plan is currently beingoteged that documents all the commitments made
by the project developer to the local community.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT__ ACTIVITY

Organization:

DANS Energy Private Limited

Street/P.O.Box:

DLF Cyber City, Phase Il

Building: 5" Floor, Tower C, DLF Building No.8, DLF Cyber Citi?hase |I
City: Gurgaon

State/Region: Haryana

Postfix/ZIP: 122002

Country: India

Telephone: +91-124-4693100/ 101

FAX: +91-124-4693111

E-Mail: nagendrarao@dansenergy.com
URL:

Represented by:

Title: Director

Salutation:

Last Name: Rao

Middle Name: T.

First Name: Nagendra

Department:

Mobile: +91 98100 07304, 9971693857
Direct FAX:

Direct tel:

Personal E-Mail:
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

No public funding, either national or internationabs sourced in order to undertake any aspetti®f t
Project Activity. The project will be funded solddy private entities.
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Annex 3
BASELINE INFORMATION

Tables A3-1 to A3-8 contains the data publishethieyCEA that is used to calculate the Baseline
Emission Factor for the eastern regional grid.

All data is taken from thBaseline Carbon Dioxide Emissions from Power Sector - Version 2.0°.

Assumptions are contained within t8©, Baseline Database for the Indian Power Sector User Guide -
Version 2.0%.

Table A3-1 Fuel Emission Factors (EF)

Unit Coal Lignite Gas Qil Diesel Naphta Corex
EF based on NCV gC02 /MJ 95.8 106.2 56.1 77.4 74.1 73.3 0.0
Delta GCV NCV % 3.6% 3.6% 10% 5% 5% 5% n/a
EF based on GCV gCo02 /MJ 92.5 102.5 51.0 73.7 70.6 69.8 0.0
Oxidation Factor - 0.98 0.98 1.00 1.00 1.00 1.00 a n/
Fuel Emission Factor gC02 /MJ 90.6 100.5 51.0 73.7 70.6 69.8 0.0

n/a = not applicable (i.e. no assumptions were eded

® http://www.cea.nic.in/planning/c%20and%20e/Governt#200f%20India%20website.htm

10 http://www.cea.nic.in/planning/c%20and%20e/userdguier2.pdf
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Table A3-2 Annual Data for the Eastern Regional Gril (2003-04, 2004-05, 2005-06)

Table A3-2 contains the annual data for the eastgional grid extracted from the 'data’ worksheehe Baseline Carbon Dioxide Emissions from Power
Sector - Version 2.0 file. The columns included are the net generati@Wh of the identified power station and the absotarbon dioxide emissions in
metric tonnes, for the relevant Fiscal Years 2003602005-06. In addition, there are columns tadat® whether the station is included in the opegatargin
in the respective year, and an additional colundicating which units are included in the build marig 2005-06 (indicated by a 1 in the respectigkimn).

c ; < 2004-05

© S 5 % - & 5 o Gross |  Absolute In

g ‘EI 8| %9, § 8 % § el Generation | Emissions Operatipg

P4 ) a O<m o (%) [ [ Gwh T Co2 Margin
Patratu 0 840 | ER | Jharkhand Thermal Coal 885 | 1,714,887 1 743 1,203,019 1 706 1,356,368 1
Patratu 1 1-Oct-66 50 ER  Jharkhand Thermal Coal 0
Patratu 2 1-Jun-67 5l EH Jharkhand Thermal Coal 239
Patratu 3 1-Feb-69 5l EH Jharkhand Thermal Coal
Patratu 4 1-Jan-7( 5 EH Jharkhand Therma| Coal
Patratu 5 17-Dec-71 10 EH Jharkhand Therma| Coal 6
Patratu 6 13-Mar-72 10( ER Jharkhand Thermal Coal 88
Patratu 7 17-Jan-71 11p ER  Jharkhand Therma| Coal 0
Patratu 8 2-Mar-78| 11 ER  Jharkhand Thermal Coal 121
Patratu 9 30-Mar-84 11( ER Jharkhand Thermal Coal 262
Patratu 10 2-Mar-86 11( ER Jharkhand Thermall Coal 27
Barauni 0 320 | ER | Bihar Thermal Coal 248 514,576 1 153 326,600 1 96 242,342 1
Barauni 1 31-Oct-69 50 ER  Bihar Thermal Coal 0
Barauni 2 30-Nov-71 50 ER  Bihar Thermal Coal 0
Barauni 3 1-May-83 110 ER  Bihar Thermal Coal 39
Barauni 4 31-Mar-85| 114 ER  Bihar Thermal Coal 114
Kahalgaon 0 840 | ER | Bihar Thermal Coal 5,591 | 5,554,064 1 6,420 5,694,568 1 6,020 6,090,761 1
Kahalgaon 1 31-Mar-92 21 ER Bihar Thermal Coal 1,551
Kahalgaon 2 17-Mar-94 21 ER Bihar Thermal Coal 1,509
Kahalgaon 3 24-Mar-95 21 ER Bihar Thermal Coal 1,569
Kahalgaon 4 18-Mar-9§ 21 ER Bihar Thermal Coal 1,454
Tenughat 0 420 | ER | Jharkhand Thermal Coal 1,202 | 1,282,774 1 1,326 1,295,726 1 1,311 2,002,824 1
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Tenughat 1 14-Apr-94 21( ER Jharkhand Thermal Coal 1,326
Tenughat 2 10-Oct-96 21 ER  Jharkhand Therma| Coal 0 0
Jojobera
Imp. 0 427.5 | ER | Jharkhand Thermal Coal 1,596 | 1,731,147 1,950 | 1,885,744 2,126 | 2,307,939
Jojobera Imp. 1 22-Dec-9% 67.p ER  Jharkhand Thermgl Coal 446
Jojobera Imp. 2 9-Oct-0( 120 ER Jharkhand Thermal oalC 762 715,273 702 736,794
Jojobera Imp. 3 27-Aug-01 120 ER  Jharkhand Thermal Coal 742 696,113 702 736,794
Jojobera Imp. 4 23-Sep-0p 120 ER  Jharkhand Thermdl Coal 0 363 381,518
Chandrapura 0 780 | ER | Jharkhand Thermal Coal 1,089 | 2,152,666 1,894 | 2,633,923 1,775 2,538,987
Chandrapura 1 30-Sep-64 140 ER  Jharkhand Thermal al Co 549
Chandrapura 2 30-Nov-64 14D ER  Jharkhand Thermdl  al Co 711
Chandrapura 3 30-Jun-6B 140 ER  Jharkhand Thermal al Co 634
Chandrapura 4 31-Mar-74 12D ER  Jharkhand Thermdl  al Co 0
Chandrapura 5 31-Mar-7% 12D ER  Jharkhand Thermgl  al Co 0
Chandrapura 6 29-Mar-79 12D ER  Jharkhand Thermgl  al Co 0
Durgapur 0 350 | ER | West Bengal Thermal Coal 1,479 | 2,331,501 1,471 1,969,529 1,601 2,243,952
Durgapur 1 31-May-67, 140 ER West Bengal Thermal 1Coa 688
Durgapur 2 5-Dec-81 21( ER West Bengal Thermal Coal 783
Bokaro B 0 630 | ER | Jharkhand Thermal Coal 2,398 | 4,014,038 2,468 | 3,725,350 2,365 | 3,751,554
Bokaro B 1 24-Mar-86 210 ER  Jharkhand Thermal Coal 562
Bokaro B 2 7-Nov-90 210 ER  Jharkhand Thermal Coal 887
Bokaro B 3 31-Mar-93 210 ER Jharkhand Thermal Coal 1,019
Maithon Gt 0 90 | ER | Jharkhand Thermal Disl 6 6,298 0 0 0 0
Maithon Gt 1 8-Mar-89 30| ER| Jharkhand Thermal Disl
Maithon Gt 2 13-Mar-89 30 ER  Jharkhand Thermal Disl
Maithon Gt 3 20-Mar-89 300 ER  Jharkhand Thermal Disl
Mejia 0 840 | ER | West Bengal Thermal Coal 3,586 | 5,019,671 4,643 | 5,311,316 5,262 | 5,741,686
Mejia 1 21-Dec-95 2100 ER| West Bengal Thermal Coal 1,599
Mejia 2 24-Mar-97 210 ER West Bengal Thermal Coal 1,282 1,466,347
Mejia 3 25-Mar-98 210 ER West Bengal Thermal Coal 1,583 1,811,305
Mejia 4 12-Oct-04 210 ER| West Bengal Thermal Coal 179 204,787 1,43% 1,565,349
Talcher 0 470 | ER | Orissa Thermal Coal 2,445 | 3,130,765 3,196 | 3,542,605 3,174 | 3,899,070
Talcher 1 17-Dec-67 62.5 ER Orissa Thermal Coal 488
Talcher 2 28-Mar-68 62.5 ER Orissa Thermal Coal 472




)

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1.

A
CDM - Executive Board page 41
Talcher 3 11-Jul-68 62.9 ER Orissa Thermal Coal 424
Talcher 4 11-Apr-69 629 ER Orissa Thermal Coal 345
Talcher 5 24-Mar-82 119 ER Orissa Thermal Coal 719
Talcher 6 24-Mar-83 119 ER Orissa Thermal Coal 748
I.B.Valley 0 420 | ER | Orissa Thermal Coal 2,678 | 2,814,744 3,165 | 2,929,295 2,773 | 2,844,741
1.B.Valley 1 22-May-94 210| ER| Orissa Thermal Coal 1,618
1.B.Valley 2 22-Oct-95 210 ER| QOrissa Thermal Coal 1,548
Talcher Stps 0 3000 | ER | Orissa Thermal Coal 8,890 | 9,792,795 16,248 | 14,783,118 19,703 | 18,809,830
Talcher Stps 1 19-Feb-9b 500 ER QOrissa Therma| Coal 3,811
Talcher Stps 2 27-Mar-9 500 ER Orissa Thermal Coal 3,597
Talcher Stps 3 4-Jan-08 500 ER QOrissa Therma| Coal 3,316 3,017,037 3,42b 3,270,166 1
Talcher Stps 4 25-Oct-0 500 ER QOrissa Thermal Coal 3,664 3,333,664 3,33 3,187,703 1
Talcher Stps 5 13-May-04 500 ER Orissa Thermal Coal 1,856 1,688,576 3,51 3,359,381 1
Talcher Stps 6 6-Feb-05 50D ER QOrissa Thermal Coal 3 2,730 2,480 2,367,573 1
Bandel 0 540 | ER | West Bengal Thermal Coal 1,509 | 1,892,479 2,151 | 2,515,327 1,853 | 2,525,307
Bandel 1 30-Nov-65] 82.9 ER West Bengal Thermal Coal 315
Bandel 2 31-May-66 82.9 ER West Bengal Thermal Coal 249
Bandel 3 30-Nov-65] 82.9 ER West Bengal Thermal Coal 304
Bandel 4 31-May-67 82.9 ER West Bengal Thermal Coal 0
Bandel 5 8-Oct-82| 210 ER West Bengal Thermal Coal 1,282
Santaldih 0 480 | ER | West Bengal Thermal Coal 1,039 | 1,628,468 1,338 | 1,766,983 1,046 | 1,576,619
Santaldih 1 1-Jan-74 120 ER  West Bengal Therma| | Coa 416
Santaldih 2 16-Jul-75 12 EH West Bengal Thermal alCo 248
Santaldih 3 6-Dec-78 12 EH West Bengal Thermal | Coa 391
Santaldih 4 30-Mar-81 12( ER West Bengal Thermal alCo 283
Kolaghat 0 1260 | ER | West Bengal Thermal Coal 6,222 | 8,895,054 7,386 | 10,301,662 6,508 | 9,988,356
Kolaghat 1 13-Aug-90 21(Q ER  West Bengal Thermal ICoa 1,281
Kolaghat 2 16-Dec-85 210 ER West Bengal Thermal 1Coa 1,227
Kolaghat 3 24-Jul-84 210 ER West Bengal Thermal 1Coa 1,017
Kolaghat 4 28-Dec-93 210 ER West Bengal Thermal 1Coa 1,142
Kolaghat 5 17-Mar-91 21(Q ER  West Bengal Thermal ICoa 1,225
Kolaghat 6 16-Jan-93 21 ER  West Bengal Thermal | Coa 1,494
Bakreswar 0 630 | ER | West Bengal Thermal Coal 3,903 | 4,434,095 4,175 | 4,643,818 3,947 4,699,567
Bakreswar 1 18-Jul-99 21 ER West Bengal Thermal alCo 1,596 1,776,26! 1,291 1,536,780
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Bakreswar 2 20-May-0(@ 21 ER West Bengal Thermal alCo 988 1,099,590 1,498 1,777,702
Bakreswar 3 1-Apr-01 214 ER West Bengal Thermal ICoa 1,590 1,769,583 1,168 1,385,160
D.P.L. 0 395 | ER | West Bengal Thermal Coal 1,745 | 2,538,569 2,029 | 2,979,085 1,958 | 3,322,327
D.P.L. 1 31-Mar-60 30| ER| WestBengal Thermal Coal 122
D.P.L. 2 30-Apr-60 30] ER| WestBengal Thermal Coal 44
D.P.L. 3 12-Jun-64| 79 ER  WestBengal Thermal Coal 421
D.P.L. 4 1-Sep-64 79 ER  WestBengal Thermal Coal 410
D.P.L. 5 31-May-66 75| ER| WestBengal Thermal Coal 485
D.P.L. 6 3-Jul-85 110 ER| West Bengal Thermal Coal 548
Newcossipore | 0 160 | ER | West Bengal Thermal Coal 436 835,786 481 870,631 406 813,574
Newcossipore 1 31-Oct-49 30 ER  WestBengal Therma] Coal 94
Newcossipore 2 30-Nov-4 30 ER  WestBengal Therma] Coal 110
Newcossipore 3 31-Oct-5 50 ER  WestBengal Therma] Coal 8
Newcossipore 4 30-Apr-63 5 ER  West Bengal Thermal| Coal 269
Titagarh 0 240 | ER | West Bengal Thermal Coal 1,574 | 1,888,426 1,792 | 1,948,138 1,671 | 2,023,357
Titagarh 1 12-Dec-82 60 ER West Bengal Thermal Coal 420
Titagarh 2 26-Apr-83 600 ER  WestBengal Thermal Coal 470
Titagarh 3 16-Jan-84 6 EH West Bengal Thermal 462
Titagarh 4 17-Mar-85 60 ER  WestBengal Thermal Coal 440
Southern
Repl. 0 135 | ER | West Bengal Thermal Coal 842 | 1,012,016 998 | 1,092,840 902 1,080,120
Southern
Repl. 1 12-Aug-90 67.5 ER WestBengal Thermal Coal 504
Southern
Repl. 2 10-Apr-91 67.50 ER  West Bengal Thermal Coal 494
Budge Budge 0 500 | ER | West Bengal Thermal Coal 3,190 | 3,277,789 3,784 | 3,547,271 4,000 4,082,263
Budge Budge 1 16-Sep-9f 250 ER  West Bengal Thermdl Coal 1,977 1,852,565
Budge Budge 2 6-Mar-99 25 ER West Bengal Therma| oalC 1,807 1,693,679
Farakka Stps 0 1600 | ER | West Bengal Thermal Coal 8,712 | 8,896,179 9,701 | 8,990,312 10,660 | 10,575,971
Farakka Stps 1 1-Jan-8p 200 ER  West Bengal Thermal Coal 1,331
Farakka Stps 2 24-Dec-8p 200 ER  West Bengal Thermdl Coal 1,316
Farakka Stps 3 6-Aug-87 200 ER  West Bengal Therma] Coal 1,282
Farakka Stps 4 25-Sep-92 500 HR  West Bengal Thermal Coal 2,874
Farakka Stps 5 16-Feb-94 500 ER  West Bengal Thermal Coal 2,898
Muzaffarpur 0 220 | ER | Bihar Thermal Coal 70 108,252 0 0 0 0
Muzaffarpur 1 31-Mar-85 119 ER Bihar Thermal Coal
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Muzaffarpur 2 17-Mar-86 119 ER Bihar Thermal Coal

Bokaro A 0 175 | ER | Jharkhand Thermal Coal 0 0 0 0 0

Bokaro A 1 30-Nov-51 45| ER| Jharkhand Thermal Coal

Bokaro A 2 30-Nov-51 45| ER| Jharkhand Thermal Coal

Bokaro A 3 30-Nov-52 45| ER| Jharkhand Thermal Coal

Bokaro A 4 31-Oct-60 40 ER  Jharkhand Thermal Coal

Mulajore 0 120 | ER | West Bengal Thermal Coal 43 44,970 0 0 0

Mulajore 1 1-Jul-92 30] ER| WestBengal Thermal Coal

Mulajore 2 1-Jul-92 30] ER| WestBengal Thermal Coal

Mulajore 3 1-Jul-92 30] ER| WestBengal Thermal Coal

Mulajore 4 1-Jul-92 30] ER| WestBengal Thermal Coal

Kosi 0 20 | ER | Bihar Hydro 7 0 3 17 0

Kosi 1 1-Mar-70 5| ER]| Bihar Hydro

Kosi 2 16-Apr-71 5| ER]| Bihar Hydro

Kosi 3 20-Oct-73 5| ER| Bihar Hydro

Kosi 4 1-Oct-78 5| ER| Bihar Hydro

Sone West

Canal 0 6.6 | ER | Bihar Hydro 16 0 13 17 0

Sone West

Canal 1 1-Mar-93 1.6 ER Bihar Hydro

Sone West

Canal 2 8-Mar-93 1.6 ER Bihar Hydro

Sone West

Canal 3 28-Aug-93 1.69 ER Bihar Hydro

Sone West

Canal 4 30-Mar-94 1.69 ER Bihar Hydro

Sone East

Canal 0 3.3 | ER | Bihar Hydro 11 0 12 12 0

Sone East

Canal 1 26-Jun-9§ 1.64 EH Bihar Hydro

Sone East

Canal 2 29-Feb-96 1.64 EH Bihar Hydro

E.G. Canal 0 15 | ER | Bihar Hydro 18 0 21 28 0

E.G. Canal 1 4-Aug-95 s ER Bihar Hydro

E.G. Canal 2 22-Jun-9 ER  Bihar Hydro

E.G. Canal 3 12-Nov-97 E ER Bihar Hydro 7

Subernrekha

1&li 0 130 | ER | Jharkhand Hydro 141 0 148 51 0

Subernrekha-| 1 14-Oct-77 66 ER  Jharkhand Hydro

Subernrekha -

li 2 18-Oct-80 65| ER| Jharkhand Hydro
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Panchet 0 80 | ER | Jharkhand Hydro 117 135 86 0
Panchet 14-Sep-5 4 ER  Jharkhand Hydro

Panchet 2 8-Mar-91 40 ER Jharkhand Hydro

Maithon 0 63.2 | ER | Jharkhand Hydro 117 114 85 0
Maithon 1 28-Oct-57 200 ER| Jharkhand Hydro

Maithon 2 21-May-58 20 ER| Jharkhand Hydro

Maithon 3 12-Dec-58| 23.72 ER Jharkhand Hydro

Tillaya 0 4 | ER | Jharkhand Hydro 8 12 3 0
Tillaya 1 21-Feb-53 2| ER| Jharkhand Hydro

Tillaya 2 10-Jul-53 2| ER| Jharkhand Hydro

Balimela 0 360 | ER | Orissa Hydro 1,138 1,527 1,048 0
Balimela 1 14-Aug-73 60l ER| Orissa Hydro

Balimela 2 25-Jan-74 60 ER Orissa Hydro

Balimela 3 24-Aug-74 60l ER| Orissa Hydro

Balimela 4 26-Mar-75 60l ER| Orissa Hydro

Balimela 5 7-May-76 60 ER| Orissa Hydro

Balimela 6 7-May-76 60 ER| Orissa Hydro

Hirakud I1&li 0 3315 | ER | Orissa Hydro 788 842 904 0
Hirakud-I 1 1-Nov-58 49.5] ER| Orissa Hydro

Hirakud-I 2 11-Nov-57 49.5| ER| Orissa Hydro

Hirakud-I 3 18-Dec-56 24, ER| Orissa Hydro

Hirakud-I 4 13-May-57 24| ER| Orissa Hydro

Hirakud-I 5 19-Apr-62 37.5| ER| Orissa Hydro

Hirakud-I 6 5-Aug-63 37.5| ER| Orissa Hydro

Hirakud-I 7 13-Sep-90 37.5 ER Orissa Hydro

Hirakud-li 8 15-Jul-62 24| ER| Orissa Hydro

Hirakud-li 9 26-Nov-62 24| ER| Orissa Hydro

Hirakud-li 10 1-Feb-64 24| ER| Orissa Hydro

Rengali 0 250 | ER | Orissa Hydro 1,046 749 674 0
Rengali 1 27-Aug-85 50 ER  Orissa Hydro

Rengali 2 26-Mar-86 50 ER  Orissa Hydro

Rengali 3 10-Aug-89 50 ER  Orissa Hydro

Rengali 4 19-Mar-90 50 ER  Orissa Hydro

Rengali 5 24-Jul-92] 50 ER Orissa Hydro
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Upper Kolab 0 320 | ER | Orissa Hydro 653 0 896 621 0

Upper Kolab 1 10-Mar-88 80 ER Orissa Hydro

Upper Kolab 2 14-Apr-89 80 ER Orissa Hydro

Upper Kolab 3 10-Aug-90 80 ER Orissa Hydro

Upper Kolab 4 12-Jan-9 8 ER  Orissa Hydro

Uppar

Indravati 0 600 | ER | Orissa Hydro 2,121 0 2,850 1,754 0

Uppar

Indravati 1 9-May-99 1500 ER| Orissa Hydro 713

Uppar

Indravati 2 23-Dec-99 150 ER Orissa Hydro 713 439

Uppar

Indravati 3 30-Sep-04 15 EH Orissa Hydro 713 439

Uppar

Indravati 4 30-Mar-01 150 ER  Orissa Hydro 713 439

Jaldhaka

1&li 0 35 | ER | West Bengal Hydro 158 0 163 169 0

Jaldhaka -I 1 31-Mar-67 9 ER West Bengal Hydro

Jaldhaka -I 2 3-Mar-67 9 ER West Bengal Hydro

Jaldhaka -I 3 26-Nov-72 9 ER West Bengal Hydro

Jaldhaka -li 4 5-Aug-83 4 ER  WestBengal Hydro

Jaldhaka -li 5 5-Aug-83 4 ER WestBengal Hydro

Rammam 0 50 | ER | West Bengal Hydro 239 0 241 196 0

Rammam 1 5-Sep-94 126 ER  West Bengal Hydro

Rammam 2 28-Sep-9% 125 ER  West Bengal Hydro

Rammam 3 13-Jan-9 126 ER  West Bengal Hydro

Rammam 4 28-Jan-9 126 ER  West Bengal Hydro

Teesta I-lii 0 67.5 | ER | West Bengal Hydro 92 0 104 101 0

Teesta - 1 14-Dec-97 7. ER  West Bengal Hydro 12

Teesta - 2 25-Jan-9 75 ER WestBengal Hydro 12

Teesta - 3 19-Apr-98 7.5 ER West Bengal Hydro 12

Teesta -li 4 10-Apr-98 7.5 ER  West Bengal Hydro 12

Teesta -li 5 22-Oct-98 7.8 ER West Bengal Hydro 12

Teesta -li 6 30-Mar-99 7.5 ER West Bengal Hydro 12

Teesta -lii 7 23-Jul-99 7.5 ER West Bengal Hydro 12 11

Teesta -lii 8 7-Sep-99 7.4 EH West Bengal Hydro 12 11

Teesta -lii 9 13-Oct-99 7.5 ER West Bengal Hydro 12 11

Lower 0 12 | ER | Sikkim Hydro 12 0 31 18 0
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Lagyap

L.Lagyap 1 1-Sep-79 s ER Sikkim Hydro

L.Lagyap 2-Nov-79 6| ER| Sikkim Hydro

U.Rognichu 0 8 | ER | Sikkim Hydro 12 13 11 0

U.Rognichu 1 5-Mar-93| 2l ER  Sikkim Hydro

U.Rognichu 2 21-Nov-93 2 ER Sikkim Hydro

U.Rognichu 3 2-Mar-94| 2l ER  Sikkim Hydro

U.Rognichu 4 26-Mar-94 2 ER Sikkim Hydro

Moyagchu 0 4 | ER | Sikkim Hydro 12 0 18 4 0

Moyagchu 1 1-Jul-93] 2 ER  Sikkim Hydro

Moyagchu 2 1-Jul-93] 2 ER  Sikkim Hydro

Rangit-lii 0 60 | ER | Sikkim Hydro 343 0 371 350 0

Rangit-lii 1 5-Feb-00 20 ER Sikkim Hydro 124 117

Rangit-lii 2 5-Feb-00 20 ER Sikkim Hydro 124 117

Rangit-lii 3 5-Feb-00 20 ER Sikkim Hydro 124 117
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Table A3-3 Gross Generation Data (GWh)
2000-01 2001-02 2002-03 2003-04 2004-05 2005-06
North 144,292 151,185 155,385 165,735 168,438 B19,7
East 58,936| 64,048 66,257 75,374 85,776 93,902
South 129,035 131,902 136,916 138,517 144,086 587,3
West 162,329 165,805 177,399 172,682 183,955 188,60
North-East 5,319 5,332 5,808 5,867 7,883 7,778
India 499,911 518,272 541,764 558,175 590,138 67,3
Table A3-4  Share of Must-Run (% of Net Generation)
2000-01 2001-02 2002-03 2003-04 2004-05 2005-06
North 25.9% 25.7% 26.1% 28.1% 26.8% 28.1%
East 10.8%| 13.4% 7.5% 10.3% 10.5% 7.2%
South 28.1% 25.5% 18.3% 16.2% 21.6% 27.0%
West 8.2% 8.5% 8.2% 9.1% 8.8% 12.0%
North-East 42.2% 41.7% 45.8% 41.9% 55.5% 52.7%
India 19.2% 18.9% 16.3% 17.1% 18.0% 20.1%
Table A3-5  Simple Operating Margin (tCO2/MWh) (excl Imports)
2000-01 2001-02 2002-03 2003-04 2004-05 2005-06
North 0.98 0.98 1.00 0.99 0.97 0.99
East 1.22 1.22 1.20 1.23 1.20
South 1.02 1.00 1.01 1.00 1.00 1.01
West 0.98 1.01 0.98 0.99 1.01 0.99
North-East 0.73 0.71 0.74 0.74 0.71 0.70
India 1.02 1.02 1.02 1.03 1.03 1.02
Table A3-6 Build Margin (tCO2/MWh) (excl. Imports)
2000-01 2001-02 2002-03 2003-04 2004-05 2005-06
North 0.53 0.60
East 0.90
South 0.71 0.71
West 0.77 0.63
North-East 0.15 0.15
India 0.70 0.68
Table A3-7  Combined Margin (tCO2/MWHh) (excl. imports)
2000-01 2001-02 2002-03 2003-04 2004-05 2005-06
North 0.76 0.76 0.77 0.76 0.75 0.80
East 1.06 1.06 1.05 1.07 1.05
South 0.87 0.85 0.86 0.86 0.85 0.86
West 0.87 0.89 0.88 0.88 0.89 0.81
North-East 0.44 0.43 0.44 0.44 0.43 0.42
India 0.86 0.86 0.86 0.86 0.86 0.85
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Table A3-8 Imports/Exports Eastern Regional Grid (Net, in GWh)
Year 2003-2004

m Northern Eastern Southern s\ North-Eastern Bhutan Nepal
Northern -116.5 13.2 962.4 0.0 0.0 58.4
Eastern 116.E -56.7 0.0 0.0 -1,748.4 0.0
Southern -13.2 56.7 0.0 0.0 0.0 0.0
Western -962.4 0.0 0.0 0.0 0.0 0.0
North-Eastern 0.C 0.0 0.0 0.0 0.0 0.0
Bhutan 0.0 1,748.4 0.0 0.0 0.C 0.0
Nepal -58.4 0.0 0.0 0.0 0.0 0.C
Net imports -917.5 1,688.6 -43.4 962.4 0.0 -1,748.4 58.4
Total Imports 116.5 1,805.1 13.2 962.4 0.0 0.0 58.4
Year 2004-2005

m Northern Eastern Southern swf@  North-Eastern Bhutan Nepal
Northern -3,042.6 -120.4 -320.4 172.5 0.0 40.2
Eastern 3,042.¢ 286.2 120.4 2,105.6 -1,735.1 0.0
Southern 120.4 -286.2 305.3 0.0 0.0 0.0
Western 320.4 -120.4 -305.3 -179.5 0.0 0.0
North-Eastern 172t -2,105.6 0.0 179. 0.0 0.0
Bhutan 0.0 1,735.1 0.0 0.0 0.C 0.0
Nepal -40.2 0.0 0.0 0.0 0.0 0.C
Net imports 3,615.7 -3,819.8 -139.5 284.8 2,098.6 -1,735.1 40.2
Total Imports 3,655.8 1,735.1 286.2 605.2 2,278.1 .00 40.2
Year 2005-2006

m Northern Eastern Southern s\f@  North-Eastern Bhutan Nepal
Northern -4,260.3 0.0 -1,558.6 0.0 0.0 71.3
Eastern 4,260.2 99.8 10,142.0 -818.0 -1,762.7 137.7
Southern 0.0 -99.8 3,398.8 0.0 0.0 0.0
Western 1,558.€ -10,142.0 -3,398.€ 0.0 0.0 0.0
North-Eastern 0.C 818.0 0.0 0.0 0.0 0.0
Bhutan 0.0 1,762.7 0.0 0.0 0.C 0.0
Nepal -71.3 -137.7 0.0 0.0 0.0 0.(
Net imports 5,747.€ -12,059.1 -3,299.0 11,982.2 -818.0 -1,762.7 209.0
Total Imports 5,818.9 2,580.8 99.8 13,540.8 0.0 0.0 209.0
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Annex 4
MONITORING INFORMATION

All details of the monitoring plan are providedSection B7.2.



