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Biogas CDM Project of Bagepalli Coolie Sangha
Version: 6
Dated: 27 August 2009

A.2. Description of the small-scale project activit:

The Bagepalli Coolie Sangha is a 25 year-old mesgtitigrbased people’s organization formed by small
and poor peasant families (landed and landlessudtirial labourers) in their respective village8,63.5
small and poor peasant families have formed villegel Coolie Sangha Units (CSUs) in 915 villages.
The Coolie Sangha is self-financed through a syste8angha Fund contributions made by the Member
families. The Coolie Sangha gives an identity aratgetion to its Members and supports them in issue
and struggles aimed at their empowerment. The €dddingha implements various grassroots planned
developmental activities, including children's ealimn, community and referral health, petty crddit
Coolie women, activities to support young widowsl ateserted women, a village level decentralized
credit activity, agricultural development, etc.

The purpose of this Biogas CDM Project activitytdsset up 18,000 biogas plants (digesters) of2 m
capacity each for single households in 5 Taluk€hitkballapur District by the Coolie Sangha, and in
this way replace Kerosene and Non-Renewable Biomvdhsbiogas for cooking and hot water heating.
A biogas plant of 2 fhcapacity is sufficient for providing cooking fusel a family of four to fivé These
biogas units will be installed in a phased man6d¥00 units/year for a period of 3 years. Thisrige of
the most backward Districts of India and deservespecial attention and proper planning for all out
development.

Each household will install a 2°miogas plant and feed cow dung, organic waste @mdss waste into
the anaerobic digester. The technology is triedtastéd in India, and has been in use for manysy&yr
utilizing these various sources of biogenic wastaicontrolled anaerobic digestion and combustion
system, biogas will be available for cooking eneagy heating hot water. The biogas will be used on
two-ring gas stove with a flame temperature of °€70supplied as part of the project activity. All
households willing to collect biogenic waste fromriaulture and household can participate in the
project. The list of 18,000 suitable and intereskediseholds is given in Appendix 1 (Excel sheet
provided to DOE). Implementation of the project elegls on the successful validation and registraifon
the project as a CDM project activity since thejgcowill be financed completely from carbon reveau
There are social, environmental, economic and taolgical benefits which contribute to sustainable
development.

! 6 taluks of former Kolar district have been sepalysand named Chickballapur district. Chickballagistrict was
carved out of Kolar district on #3August 2007 lfttp://chikballapur.nic.in/district_profile.hthl The 6 taluks
includes Gowribidanur, Gudibanda, Bagepalli, Chimdai, Sidlaghatta and Chickballapur talukdany of the
discussions in the PDD are done for Kolar Distrie,statistics have been compiled for the formi€diar District,

which is inclusive of the project area.

2 http://mww.techno-preneur.net/technology/New-teslbgies/Energy/biogas.htm
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Social benefits:
Avoided health hazards associated with unmanagstevimback yards and village streets
Avoided health hazards from indoor air pollutiongaeduced drudgery

Environmental benefits:
Avoided local environmental pollution through ateetwaste management system; and soil
improvement by providing high quality manure
Avoided global and local environmental pollution darnvironmental degradation by
switching from kerosene and non-renewable biomassenhewable energy, leading to
reduction of GHG emissions

Economic benefits:
Savings to national economy by providing renewableking fuel instead of fossil fuels
Higher productivity of workers as they have adegquaoking fuel supply

Technological benefits:
Better biogas digester models, thus improving tsogald.
Training in chemistry of biogas for masons and siseading to improved scientific temper in
community and more jobs.

Kindly indicate if the
Name of Party involved (*) | Private and/or/public entity(ies) | Party involved wishes to
((host) indicates a host Project participants (*) be considered as a
Party) (as applicable) project participant
(Yes/No)
India (host) Bagepalli Coolie Sangha (BCS 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 involvedy or may not have provided its approval.| At
the time of requesting registration, the approyaiie Party(ies) involved is required.

A.4.  Technical description of the small-scalproject activity : ‘

India

A4.1.2. Region/State/Province etc.: ‘

Karnataka
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A.4.1.3. City/Town/Community etc:

A list of the identified beneficiaries, Taluks axdlages are given in Appendix 1.

A.4.1.4. Details of physical location, includingnformation allowing the

PAKISTAN

ARABIAN SEA

Map not fo Scale
Copyright (c) Compare Infobase Pvi. Ltd. 2001-02

Figure 1. Map showing Karnataka State and theuksain Chickballapur district where the projectiwil
be implemented.

The geographical coordinates of the taluks arelmfs.

Taluks Coordinates
Bagepalli 13° 47' 5" North, 77° 47' 35" East
Chikkaballapur 13° 26' 3" North, 77° 43' 27" East
Chintamani 13° 24' 0" North, 78° 4' 0" East
Gudibanda 13° 40' 10" North, 77° 41' 54" East
Sidlaghatta 13° 23" 17" North, 77° 51' 46" East

The chosen type and category is TYPE | - RENEWAHENERGY PROJECTS, I.E. Switch from Non-
Renewable Biomass for Thermal Applications by thset) version 01, EB 37 and TYPE - | —
RENEWABLE ENERGY PROJECTS, I.C. Thermal energy fbe user with or without electricity,
Version 13, EB 38. The chosen technology is a dtimb&gas plant. It is a small thermal appliancatt
displaces the use of kerosene and non-renewahbigabmby introducing a system for utilising renewabl
biomass and converting it into renewable energynbgns of a digester in which the substrate undsrgoe
acidification and methanation. This end-user tetdgoinvolves the switch from kerosene and non-
renewable biomass to a renewable source of enBiggas is included in the specified methodology as
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an example of a suitable end user technology: bi@gaves are deemed a measure that involves the
switch to renewable biomass from fossil fuel (keres) and non-renewable biomass in the baseline.

Technology/measure

Biogas is a mixture of methane and carbon dioxidalso has traces of hydrogen sulphide, ammonia,
oxygen, hydrogen, water vapour etc., depending uUped materials and other conditions. Biogas is
generated by fermentation of cellulose rich orgamitter under anaerobic conditions. In anaerobic
conditions, the methane-producing bacteria becom ractive. Thus, the gas produced becomes rich in
methane. The optimum utilization depends upon tmecessful physical installations, which in turn
depend upon plant design and its selection. Thi lcasversion principle is that when a non-ligneous
biomass is kept in a closed chamber for a few dayerments and produces an inflammable gas. The
anaerobic digestion consists of three stages:

| Hydrolysis

Il Acid formation

[l Methane fermentation
The processes are carried out by two sets of bagtamely acid forming bacteria and methane formers
The acidogenic phase | is the combined hydrolysisacid formation stages in which the organic waste
are converted mainly into acetate, and phasetHdanethanogenic phase in which methane and carbon
dioxide are formed. The better the three stagegeneith each other, the shorter the digestiongsec
A valve ensures that no gas flows to the stove wherstove is not lit.

Users prepare batches of slurry in the mixing tdréépre allowing the final mixture to flow into the
digester for methane formation phase. After digestevacuated slurry may be re-used in the process.
The recovered gas is combusted and used for coakidgvater heating. The chosen methane recovery
and combustion system is the time tested Deenabamdkel biogas technology which is well-known in
India. The project activity will organise the 18000sers to collect biogenic household and agricailtu
waste and utilise it in individual household metharecovery systems. The 18,000 individual plants
consist a mixing chamber where waste water, cowgdnd leachate from organic waste are mixed, an
inlet pipe to feed the slurry into the reactor, th@n biogas reactor / digester where methanedtom /
recovery takes place, a slurry outlet pipe, amedahamber, and a slurry platform. The outlet ppe
tank are provided to remove the digested / tregligdije or fermentation residue, and the slurryfquat

is provided to maintain the treated slurry in cleamdition and allow it to be recycled back int@ th
digester.

Please indicate the chosen crediting period andgedhe estimation of total emission reductions as
well as annual estimates for the chosen creditergpg. Information of the emission reductions shall
indicated using the following tabular format.
Years Estimation of annual emission reductions in
tonnes of CQe

2010-11 16,666

2011-12 33,332

2012-13 49,998

2013-14 49,998

2014-15 49,998
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2015-16 49,998
2016-17 49,998
Total estimated reductions (tonnes of £0 299,988
Total number of crediting years 7
Annual average of the estimated reductions ove

" . 42,855
the crediting period

large scale project activity:

This proposed small-scale project activity is nalebundled component of a large project activity as
there is no registered small-scale CDM projectvégtior a request for registration by another small
scale project activity:
- By the same project participants;

In the same project category and technology/meaance

Registered within the previous 2 years; and

Whose project boundary is within 1 km of the projecundary of the proposed small-scale

activity at the closest point.

SECTION B. Application of a baseline and monitorirg methodology

Scope 1; TYPE | - RENEWABLE ENERGY PROJECTS, |.®mitsh from Non-Renewable Biomass for
Thermal Applications by the User, version 01, EB 37

Scope 1; TYPE | - RENEWABLE ENERGY PROJECTS, l.Gefmal energy for the user with or
without electricity, Version 13, EB 38.

B.2 Justification of the choice of the project caigory:

This project is applicable as per the definitiontlie Annex B of the simplified methodologies for
selected small-scale CDM project activity categarieype I.E. Switch from Non-Renewable Biomass
for Thermal Applications by the User, version 0 arYPE I.C. Thermal energy for the user with or
without electricity, Version 13, EB 38:

The project activity comprises of biogas units tHiaplaces the use non-renewable biomass and

fossil fuel (kerosene) by introducing new renewditias stoves.

The communities are using the non-renewable biosiase 31 December 1989.

The proposed project activity is not saving the-remewable biomass accounted for by the other

registered project activity.
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The capacity of the project activity is below 45 M\&hd will remain under the limits of small-
scale project activity during every year of theditiag period as shown below.

Activity Data Value Unit | Reference
E=nH,T,
Where:
F = Energy available from a biogas digester
= 1 1 LA

7= combustion efficiency of burners 60% Reference: Biogas Technology, B.T. Nijajuna, Mew Age

Hy, =heat of combustion per vt wolume of biogas 22.1|M)m3 International Publishers, Mew Delhi, 2002

Wy = Volume of the biogas 2|m3/day Deenabandhu Model, of 2 cum, construction
E=| 26.52|MJday Calculated |E =9 H . ¥
E=| 7.37|kWh/day Calculated @ 1 megajoule = 0277 777 777 78 kilowatt hour
E=| 1.84|kW thermal Capacity|Calculated installed capacity of biogas
E= 33|MW, thermal Calculated for 18,000 biogas units

The calculations shown above are in concurrencé we study Dr. Jason Yapp; Development of
Sectoral CDM Project: A Case Study for Small Sditegas Projeét where the rating per digester of 2
cum for India is 1.81 k\Wdigester.

\ B.3.  Description of the project boundary: \

The project boundary is the physical, geographéceh where the renewable energy in 18,000 biogas
digesters is being generated and used. Each digesterises the following main installed components
made of brick and cement:

A digester measuring 2.1 metres in diameter, abdiSlmetres internal height from bottom of

digester to top of dome

45 cm high mixing tank with internal wall length 4% cm

An optional additional acidification tank for preeaitment of substrate may be built

An outlet tank with an outlet opening of 60 cm ankeight of 25.7 cm above the ground,

covered by a cement slab of 7 cm thickness andadreéan x 1.17 m

A pipe of between 5 and 100 metres in length lgaétiom the top of the dome to the stove

A 2-ring stove inside the house

® http://www.snm.nl/pdf/0500_2.1_development_of seait cdm_project_background_paper.pdf
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— Mixing tank Gas qgutlat pipe

(i) thick masonry N .
(z) thick cement conérete | |_1E e ‘
at minimum el H ||

Flan

All dimensions gre in mm

Fig. 5.38 Deenbandhu Biogas Plant

Figure 2: The Biogas model

| B.4.

The baseline of the project is usage of fuelwoati lkerosene. The project activity will replace tsage
of non-renewable biomass and Kerosene.

For the methodoloqy, Scope 1: TYPE | - RENEWABLE ENERGY PROJECTS, I.E. Switch from

Non-Renewable Biomass for Thermal Applications byhte User, version 01, EB 37.

It is assumed that in the absence of the projdotiy the baseline scenario would be the useossii

fuels for meeting similar thermal energy needs. @méssion reductions are calculated as:

where:

= By * fNRB,y * NCVBiomass* EFprojected_fossilfuel

= Emission reductions during the year y in €0

= Quantity of biomass that is substituted epticed in tonnes

= Fraction of biomass used in the absence obtbject activity in year

y that can be established as non renewable bionsasg survey

methods
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NCVaBiomass = Net calorific value of the non-renewable biom#sat is substituted
(IPCC default for wood fuel, 0.015 TJ/tonne)
EFprojected_fossilfuel = Emission factor for the projected fossil fumnsumption in the

baseline. The fossil fuel likely to be used by $amtonsumers is taken:
71.5 tCQ/TJ for Kerosene.
Step 1: B is determined:

A survey was conducted to quantify the fuelwood bgethe families. According to the survey, the
fuelwood use by a family is 3.57 t/year. A thirary study by Ramachandeaal., 2005 was conducted
to assess the quantity of fuelwood that is use@doking and water heating in the district encorsjvas
the 5 taluks of the project area. The details efdtirvey from the study are as follows:

Fuelwood for cooking Fuelwood for water heating Fuelwood

(kg/capita/day) (kg/capita/day for cooking

Taluk Monsoon | Summer | Winter | Monsoon | Summer| Winter (Utamilylyr)
Bagepalli 1.35 1.31 1.36 0.68 0.66 0.7 3.6865
Chickballapur 1.29 1.23 1.29 0.57 0.5 0.57 3.3154
Chintamani 1.25 1.25 1.25 0.11 0.11 0.11 2.4820
Gudibanda 1.42 1.42 1.42 0.55 0.5 0.58 3.5831
Sidlaghatta 1.13 1.13 1.13 0.13 0.13 0.13 2.2995
Average 3.0733

Table 1: Fuelwood use for cooking and water hedtirthe 5 taluks of the project area

The fuelwood use from the study is 3.0733 t/fargiy@r. The study being a third party assessment and
conservative; has been considered to determin®&&sed on the study, the quantity of biomass ithat
substituted by the project is as shown below.

Quantity of biomass that is substituted or displace in tonnes
ltem Value
Number of plants 18,000
Biomass per plant/year (tonnes/plant/yr) 3.0733
Quantity of Biomass that is substitutedBy) (tonnes/yr) 55,319

Thus the total quantity of biomass that is subtdifrom project is 55,319 tonnes/year.
Step 2: DeterminingfnrB,y :

To differentiate between non-renewable and renesvdidbmass the share of renewable and non-
renewable biomass in the total biomass consumgtorthe 5 taluks is calculated using surveys and
government data, to determirfierBy as shown below. This is based on the principle®rgiin the
methodology I.E. on Annex 18, EB 23 for renewabid aon-renewable biomass. The data is based on
the latest land areas and standing biomass inf@mas shown below. Accordingly, tfers,y is 91%.

* Ramachandra, T.V., Vamshee Krishna S and Shiitki,2005. Decision support system for regional detic
energy planning. Journal of Scientific and IndadtResearch. Vol 64, pp 163-174.

10
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The notion of non-renewable in the context of fumbek consumption is understood as fuelwood
consumption that contributes to deforestation ogradation. The critical factor is whether the

consumption is greater than the increase in swdilnbiomass growth. Biomass would be reduced in
absolute terms beginning at the point where theswmption exceeds the rate of growth, as shown
below:

G%) <1; Where G = growth in biomass; [Fuse of biomass
b

[ ]

A - Renewable Wood Production B-Wood Consumption

‘EI A-Renewable m B-Non-Renewable ‘

Concept of renewable and non-renewable wood

- It is this concept based on which national studg wanducted by the Forest Survey of India,
Ministry of Environment and Forests, Governmentrafia to assess the fuelwood demand and
availability at the state and national level ininduring 1995.

- As shown in the figure above, non-renewable fuebdvoonsumption (B) is defined as any wood
consumption (C) beyond the level of renewable wpamuction (A). The household fuelwood
consumption in India is a driver for forest defaati®n/degradation. The household fuelwood
consumption is far greater than the annual incrémiwood in forests and on non-forest land.

Based on national, local, remote sensing data ardneviewed research papers, the renewable
and non-renewable component of biomass has beablisbed as detailed below in accordance
to the guidance given for renewable biomass inAiM& |.E.vO1.

Renewable Biomass

I. The biomass is originating from land areas tratforests where:
i. The land area remains a forest; and
ii. Sustainable management practices are undertakéimesa land areas to ensure, in particular,
that the level of carbon stocks on these land aleas not systematically decrease over time
(carbon stocks may temporarily decrease due tcekting); and
iii. Any national or regional forestry and nature comagon regulations are complied with.
The area classified as forests is as follows:

11
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(a) The total area under forests is 45,372 ha. Thiz @ikt remain as forests.

(b) These forests are classified as Tropical Dry Demidu and thorny scrub. Undertaking
sustainable management practices on these land &weansure that there is no systematic
decrease of carbon stocks, the sustainable rag&tfction from tropical dry deciduous forests
are 0.22 t/halyr (Ravindranagh al 200F).

(c) Thus the renewable biomass component from the girajea is Area (ha) x sustainable harvest
(t/halyr) = 45,372 x 0.22 = 9,982 t/year.

Il. The biomass is woody biomass and originatesifonoplands and/or grasslands where:
i. The land area remains cropland and/or grasslandsreverted to forest; and
ii. Sustainable management practices are undertakéimesa land areas to ensure in particular that
the level of carbon stocks on these land areas iokesystematically decrease over time (carbon
stocks may temporarily decrease due to harvestang);
iii. Any national or regional forestry, agriculture andture conservation regulations are complied
with.

Along with (a) cropland, the other land use categothat have woody biomass are (b) Land put to
agricultual land; (c) Permanent pastures & othexzipig lands, (d) Cultivable waste (e) Other fallow
lands, (f) Current fallows and (g)Net area sown.
- The total area under (a) to (g) is 267,364 ha.
The total number of trees on these lands is 1&&sth& This is based on studies conducted by
Forest Survey of India, Ministry of Environment aRdrests, Govt. of India, for the trees on
culturable non-forest land (FSI, 2008).
Total Culturable Non-Forest lah¢CNFA) is defined as the net geographical areaglyiutside
recorded forest and forest cover, which can supped vegetation (excluding areas under
wetlands, riverbeds, perennial snow covered monstadtc.). Thus this area includes all lands
other than forests.
Average standing biomass of CNFA in the projectaai® 2.78 t/ha. This is based on the
following calculations:
0 The project area falls under SOUTH DECCAN physipbia zone (FSI, 2008)
0 Based on the number of trees and standing sto8owoth Deccan, the standing biomass
per tree is 0.24 t (FSI, 2098
0 Thus total standing biomass is 11.6 trees/ha x @tixe = 2.78 t/ha
The mean annual increment is 2.84% of the stanimmass (Shailaja and Sudha, 198Thus
the mean annual increment is 0.08 t/ha/yr
The sustainable harvest = mean annual incremer@&tha/yr
Thus the renewable biomass component for this lesedor the project area is
Area (ha) x sustainable harvest (t/halyr) = 267 |34 0.08 t/ha/yr = 21,139 t/year.

® Ravindranath, N.H., Sudha, P & Sandhya Rao. 2B0testry for sustainable biomass production antarar
sequestration in India. Mitigation and Adaptatidreggies for Global Change 6: 233-256.

6 ESI, 2008. http://www.fsi.nic.in/sfr2005/chapter5.pdf
" ESI, 2008 http://mww.fsi.nic.in/sfr2005/glossary.pdf
8 ESI, 2008. http://www.fsi.nic.in/sfr2005/chapter6.pdf

® Shailaja Ravindranath and Sudha Premnath. 19@ma&is Studies. Field Methods for Monitoring Biomass
Oxford and IBH Publishing Co. Pvt. Ltd. New Delhi.

12
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(a) Misc. Tree crops & groves not included in net asean

- The total area under tree crops is 5,038 ha.

- Sustainable extraction rate is 2 t/ha/hr (Ravindtaat al, 20015.
- Total sustainable biomass is 5,038 ha x 2 t/ha/i0,676 t/yr.

AT

The fuelwood requirement of the taluk is based lmn number of rural households and proportion of

families dependent on fuelwood. This is based am gtatistics available from the Department of

Economics and Statistics of Karnataka.

Thus summarizing the above steps, the table bethows the renewable biomass available as fuelwood.
Thus the total non-renewable biomass used as foelwg91%.

NRE Calculations

Item

Value

Unit

Source

RENEWABLE BIOMASS IN THE PROJECT AREA

Total Geographical Area of 5 taluks | 317,774 |ha Department of Economics and Statistics, Govt of Karnatala, 2007
I. Renewable bi from forests

Forest Land 45,372 |ha Departtnent of Economics and Statistics, Govt of Karnataka, 2007
% of forest land classified as tropical dry deciduous and

thorny scnub 100% Ravindranath et al. 2001

Sustanable rate of fuelwood extraction from Tropical

Dry Deciduous Forests 0.22|t’halyr Rawindranath et al. 2001

Renewable biomass extraction from forests 0081 [t/yr Area x sustainable rate of extraction

II. Renewable bi

from Culturable non-forest land

Tatal Culturahle Non-Forest land 267,364 |ha Department of Econornics and Statistics, Govt of Karnataka, 2007
No of treestha of Culturable Mon Forest Area 11.6|treestha Based on F3I, 2008 report
Mean Annual Increment 2.84% |of standing Piomass |Shalaja and Sudha, 1987

Average Standing biomassitree

0.24

tonnes

Based on F5I, 2008 report

Average Standing biomasstha 2. 78 |tonnes Calculated
Mean Annual Incremnent 0.08[tonnestha Caleulated
Sustainable extraction from trees on CNFA 21,139 [tonnes Area x sustainable rate of extraction
II1. Renewable hiomass from Plantation
Total Plantation area mcluding mise tree crops and groves 5,038 ha Departtnent of Economics and Statistics, Govt of Karnataka, 2007
sustainahle extraction rate from plantations 2.00|thafyear Favindranath et . 2001
Sustainable extraction from plantations 10,076 [tonnes calculated
Total Sustainable Bi Availabl 41,197 |tonnes/year calculated
FUELWOOD REQUIREMENT FOR THE 5 taluks
Fopulation 192,70|Households Departtnent of Economics and Statistics, Govt of Karnataka, 2006
% of households reliant on biomass for cooking TI T4 Departrnent of Economics and Statistics, Govt of Karnataka, 2007
Fuelwood requirernent per HH 30737 tonnesiyear Based on Ramachandra et al, 2005 study
Total faelwood requirement 460,077 |tonnes/year |mlcuhte:l
Availability ratio 0.09 calculated
NRB 01% cale

The above study is in line with the nationally coattd study by the Forest Survey of India, Minigify
Environment and Forests, Govt. of India.

The approach adopted nationally by the Ministrfeaf/ironment and Forests, Government of India is as

follows.

- The extent of production and demand of fuelwood assessed by the Forest Survey of India,

Ministry of Environment and Forests, Governmentrafia. The study is entitled Demand and

supply of fuelwood, timber and fodder in India” Eset Survey of India, Ministry of Environment

and Forests, Government of India, 1996”

- This study is based on growing stock of the couatng its annual increment to determine the
annual availability of fuelwood for different fortetypes. The percentage production of fuelwood

13
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is considered as 30% of the annual increment. iSlgempared to the total fuelwood required at
the state level by the rural and urban populatioritie year 1996, 2001 and 2006.

According to the study, in Karnataka State, thaltannual consumption of fuelwood during
2006 is 13 million tonnes of which only 1.33 milidonnes is sustainably available. Thus at the
state level, the renewable fuelwood available actto 10%. Thus the non-renewable wood is

90%.

A study was done by Ramachandra and Rao, to insgnttap and monitor the bioresources using GIS
and remote sensing for Kolar district, including fhtaluks of study area for 2085The ratio of demand

to availability of sustainable biomass was assessddluk level based on detailed field investigati
remote sensing data analysis, village-wise invgnadrtree diversity and mapping of resources using
GPS and GIS and computation of standing biomasee$ and its sustainable harvest. Accordingly the
following resource/demand has been computed, fertihuks of project area. The features of the
Ramachandra and Rao study are as follows:

The bio-energy status assessment is based on edimpiand computation of bio-resource supply.
1) The land use pattern was determined using remaoitsrggimagery. The data used were spatial
(village, taluk, district maps) and non-spatialadédemography, population, etc.)

(0]

(0]

(0]
(0]

Remote sensed data of land cover and land usesasalyas used from National Remote
Sensing Agency, Hyderabad. Mutli-spectral LISSilagery scenes of IRS-IC were

used in the analysis.

Survey of India topography of scale 1:250,000 art, D00 were digitized to generate
vector layers.

Village level revenue maps — digitized to map reses at village level was used.

Village wise vector layer showing all trees (specigise) was prepared through an
extensive field survey using GPS.

2) The area of various crop types and vyield of variensps (agriculture and horticulture),
plantations and forest biomass productivities wataioed from government records.

(0]

(0]

o

The taluk-wise area of dominant crops cultivateds weollected from the State
Agriculture Department.

The area under horticulture plantations were obkthifrom the State Horticulture
Department.

The yield figures of the district were used to comepthe production at the taluk level.
The biomass productivity of the different typesfafests was collected through primary
field surveys in selected plots and from Karnatakeest Department. The forest area by
type, given division wise in the forest records evased to compute the forest type at the
Taluk level.

The area under plantations raised by the foresartiggnt under various schemes for
fuelwood purposes were obtained from State ForepaRment.

The biomass that could be obtained for fuelwooctigsewas calculated using 30% as
the production level. This is according to the owdil level survey conducted by the
Forest Survey of India, Ministry of Environment aforests, Government of India.

197 v. Ramachandra and G.R. Rao. Inventorying, Magpind Monitoring of Bioresources using GIS and Bem
Sensing. In: Geospatial Technology for Developmidpi@nning. Eds. SM Ramasamy, CJ Kumanan, K. Pagani
and Bhoop Singh. pp 49-76.
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0 The ratio of productivity (mean annual incrememjl duelwood demand was computed
to derive the level of bioresource availabilitythre various taluks of Kolar. This is the

approach adopted at the national level to estimationally and at state level.

0 Thus the study conducted is based on field surv@gsernment records and GIS studies

at the taluk level.

Taluk Resource/Demand
Bagepalli 0.1490
Chickballapur 0.4220
Chintamani 0.1200
Gudibanda 0.1590
Sidlaghatta 0.1730
Fraction of Renewable biomass 209
Fraction of Non-Renewable biomass 809

Table 2: Fraction of renewable and non-renewabdel fisr cooking and

water heating in the 5 taluks of project area.

According to the study, the fraction of non-renelgdiiomass is 80%.

Conclusion

Based on the data which is available it can be He#r80-90% of the biomass is non-renewable.
The analysis conducted by the Project Proponent Fordst Survey of India shows similar

results.

To be conservative in approach, 80% is consideseitheé firs, for the calculations of emission

reductions.

The share of renewable and non-renewable biomas®iiotal biomass consumption has been

computed using nationally approved methods.
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Fig 3: Forest Cover Map of Karnataka showing the ditrict of project area

This is further evidenced by the fact that foremtsount for only 6.5% of the geographic area of the
district based on remote sensing satellite imagengse forests are of scrub and stunted dry deg&luo
type with meagre standing biom&ss

Use of non-renewable biomass since 8December 1989

A study was conducted by Forest Survey of Indianisiy of Environment and Forests during 1987 to
assess the wood consumption in Kolar distrid@ased on the study, the fuelwood requirementogi7i
was 8 lakh tonnes/annum against the production3df akh tonnes. Thus tlierey in 1987 was 96%.

Not saving non-renewable biomass accounted for byiather registered project activity

The proposed project activity is not saving the -nemewable biomass accounted for by the other
registered project activity (Bagepalli CDM Bioga®m§amme - Project No. 0121 of 5,500 biogas units),
due to the following reasons:
The proposed villages are different from the vidla@f the registered project activity.
The catchment area of fuelwood collection is défdrfrom that of the registered project, as
the implementing villages are different.
A few adjacent villages may depend on the samesfaaeea for fuelwood from both the
projects. But the extent to which the proposedeamioactivity will save the non-renewable

1 ES|, 2007. State of Forest Report. Forest Sunfdpdia, Ministry of Environment and Forests, Gaweent of
India, Dehradun.

12 FS|, 1989. Report on wood consumption study inaKdDistrict, Karnataka. Forest Survey of India, Bem
Zone, Bangalore, Ministry of Environment and FasedDepartment of Environment, Forests and Wildlife.
Government of India.
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biomass accounted for by the other registered gr@etivity is insignificant. The reason

being:

0 The registered CDM project has been implementecioraverage in only 16 (17%)
households of a village with an average of 95 hioolkks/village. A large number of
households in these villages are still dependamtoorrenewable wood for their biomass
needs. Thus at the village ecosystem level, the@npf the registered CDM project is
marginal.

Step 3: Choosing Elbprojected_fossilfuel

In principle EFprojected_fossiliuel could be LPG or Kerosene. None of the particigatisers can afford
LPG as it represents substantial cost to the pamilies. A lack of infrastructural support (e.gckeof
facilities for refilling at doorstep) further prdiiis the widespread adoption of LPG in the ruraitest.
Due to logistical problems the few rural LPG ustiiat exist often have to wait up to 3 months toayet
cylinder refilled. Due to such circumstances iinipossible for even a wealthy rural household tp oa
LPG as its main cooking fuel. Further, kerosengold at a subsidized price to the ration card hslie
the rural areas. This is substantiated by the studie project area (Ramachanetaal 2005) which
shows that kerosene is the dominant fuel aftemfoet (see Table 4). Except for very few familieBG
is not used in project area. Taking all of thimiatcount kerosene is the likely fossil fuel tocbasumed
by the project participants and is taken as thgepted fossil fuel.

LPG consumption for cooking LPG consumption for
Taluk (kg/capita/month cooking (kg/family/yr)
Monsoon Summer Winter

Bagepalli 0 0 0 0.00
Chickballapur 0.31 0.22 0.22 15.00
Chintamani 0 0 0 0.00
Gudibanda G 0 0 0.00
Sidlaghatta 0 0 0 0.00

Table 3: LPG use for cooking and water heatindghe3 taluks of the project area

Step 4: Calculating ER/

ERy = By * fNRB,y * NCVBiomass* EFprojected_fossilfuel
Emissions from the use of Non-renewable biomass faneeting similar thermal energy
needs
Activity Data Value ID Ref
Quantity of Biomass that is substituted (t/yr) 55,319| B,
Fraction of NRB 80% | fyrs,
NCV Biomass (TJ/t) 0.015 NCWiomas
Emission factor Kerosene (tG(DJ) 71.5| EFpoiected fossitfur
Emission Reductions (tGQr) 47,191 ER

Scope 1;: TYPE | - RENEWABLE ENERGY PROJECTS, I.C. Thermal energy for the user with or
without electricity, Version 13, EB 38.
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For renewable energy technologies that displadentdogies using fossil fuels, the simplified baselis
the fuel consumption of the technologies that wdwdele been used in the absence of the projecitsctiv
times an emission coefficient for the fossil fuedpilaced. The kerosene used in the baseline igllmse
the study by Ramachandeaal, 2003 as shown below.

Kerosene for cooking Kerosene for water heating Kerosene for
(I/capita/month) (I/capita/month) cooking
Taluk Monsoon Summer Winter | Monsoon Summer |  Winter | (I/familylyr)

Bagepalli 0.9 0.85 0.9 0.8 0,8 0.8 101400
Chickballapur 0.76 0.7% 0.7 0.19 0.19 0J19 56.60
Chintamani 1.00 0.99 1.00 0 0 0 59.B0
Gudibanda 0.84 0.79 0.84 0 0 0 49140
Sidlaghatta 0.63 0.68 0.63 0 0 0 37180
Average 60.92

Table 4: Kerosene used for cooking and water hgatithe 5 taluks of the project area

For replacement of kerosene with biogas, the eonisgductions are estimated as follows:

Emissions from the use of Kerosene for meeting sitar thermal energy needs
Family level kerosene consumption reduction/yeatref) 60.92
Density of Kerosene(kg/) 0.7782
Kgs of Kerosene (kg) 47.41
Net Calorific value of kerosene (MJ/kg) (IPCC Valle 43.8
Carbon emission factor for kerosene (§0Q) 75.1
CO, emission from kerosene per family/yr (16O 0.16
CQO, emissions from kerosene for the project of 18,000 (tCQ) 2,807

Total emission reduction from replacement of non-reewable biomass (I.E) and kerosene (1.C) is
as follows:

Activity Data
Emissions from the use of Non-renewable biomagtCO,/yr) 47,191
Emissions from the use of Kerosen@CO./yr) 2,807
Total CO, emissions in the baselingtCO,/yr) 49,998
Emission per family (tCO./family/yr) 2.78

Step 5: Leakage

The project activity includes substitution of namewable biomass by biogas. There is no equipment
transfer. Thus there is no leakage involved inpttogect activity.

13 http://www.pcra.org:80/English/ogcf/auditesco.htm
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The project activity does not include substitutioh non-renewable biomass by renewable biomass
through its production. Thus leakage is not appliea

Leakage relating to the non-renewable biomass bkadlssessed from ex-post surveys of users angl area

from where biomass is sourced. The following pagdsources of leakage will be identified:
(a) Use/diversion of non-renewable biomass savetkwuithe project activity by non-project
households/users who previously used renewableggrsources. If this leakage assessment
quantifies an increase in the use of non-renewdbtamass used by the non project
households/users attributable to the project dgtithien B is adjusted to account for the
quantified leakage.
(b) Use of non-renewable biomass saved under tjeqtractivity to justify the baseline of other
CDM project activities can also be potential souofeleakage. If this leakage assessment
quantifies a portion of non-renewable biomass sawveter the project activity that is used as the
baseline of other CDM project activity thegiB adjusted to account for the quantified leakage.
(c) Increase in the use of non-renewable biomassidmithe project boundary to create non
renewable biomass baselines can also be potentiates of leakage. If this leakage assessment
quantifies an increase in use of non-renewable a#snoutside the project boundary therisB
adjusted to account for the quantified leakage.

B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below

Below, in accordance with Attachment A of AppenBixf the simplified modalities and procedures for
small-scale CDM project activities, is an analygtich demonstrates that the project activity woudbd
be implemented without CDM financing due to thestmce of the following barriers.

a) Investment Barrier

The commonly and widely used wood fired traditiomald stoves cost around Rs. 200 and a basic 3-rock
stove almost zero. The running costs of these sygstge zero as the time a person spends is notezbun
as an opportunity cost, and the non-renewable ldenia collected from various open areas —
Government Revenue, Forest Department, Panchaydg, larm field borders, and is free.

Kerosene is very expensive at around Rs 10.00ifittke fair price shop (subsidized by the govemithe
and around Rs. 20.00/litre in the open market. Adod litre would be needed per day, which is
unaffordable by the target families, as only 3ekffamily is provided at subsidized rate by the
Government. Thus it is not feasible for the tanggrs in this project activity to use kerosene.

The capital cost of a LPG is Rs. 2,400. Running eoaround Rs.400 per month, again about half the
daily wage of an agricultural labourer. This tediogy is slowly penetrating the villages. But thssalso
beyond the reach of this project’s target populgtiespecially also considering the remoteness ef th
villages. This is evidenced by the fact that peat&in of LPG in the project area is very low (TaB)e

The capital cost of a 2 hibiogas plant is about Rs.12,30@inclusive of cook stove and pipe), 5 times
the cost of LPG. Compared to the other optionis, iih the long-term a cheaper, cleaner and locaily

% http://www.solutionexchange-un.net.in/environmenpublic/cr-se-wes-18070601-public.pdf
The conservative estimation of 80% is considerednies,y calculations for the PDD.
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globally more beneficial technology. But the targgbup do not have the access to capital costs.
Individually, banks do not provide loans for suatojpcts. This can be evidenced by the low rate of
biogas units installed and running so far in tHak® Thus at the state level 1.1% and in kolatridis
0.99% of the households use biogas for cookindugtieg rural and urban areas)

Kolar District has a biogas potential, which catisfg as much as 60% of domestic energy need i rur
aread’. But less than 1% of the households use biogasdoking. If the untapped potential is tapped
properly then energy crisis in rural Kolar can hieimised to large extent and tree felling can lepged

to a significant extent. As researched by Dabras® Ramachandta the various reasons for not
installing biogas plants in Kolar are as listed-igure 4. The dominant reason is the economic dyari
They are not able to save or get loans to builgdsglants. The study conducted by the authoraleve
the willingness of the people to install biogasnplarovided they get help on economic front. Thack

of investment is the foremost barrier for the inmpéatation of the project. Even at the national li¢ve
affordability continues to remain the main barriar rural areas and added to it most renewable
systems/devices require appropriate support légekheir promotion'®

Figure 4: Reasons for not installing biogas plants in Ke&gion

Taking all this information into account, it can $een that the continued combustion of non-reneavabl
biomass fuel for cooking and water heating is theapest option, leading to higher emissions. Thus
even now 97.92% of the households use traditiarelwood stoves for cooking and water heating é th
rural areas of the distrfctAt the district level, 78% of the householdsl stie fuelwood (including rural
and urban aredS) There is an investment barrier preventing thigjgut activity taking place in the
absence of CDM: no debt funding is available. Bafje@oolie Sangha (BCS) approached the local and
nationalized banks for a loan for the constructibthe biogas plants. The banks refused to proades
without guarantee. The combination of no guaranteesquity, no security, and CER price risk means

' Karnataka at a glance 2006-07. Directorate of BEooo and Statistics, Government of Karnataka.

!¢ Ramachandra, T.V. 2008. Geographical Informatigsten Approach for Regional Biogas Potential Agpess.
Research Journal of Environmental Sciences 2 (8)1B4.

" Dabrase, P.S and Ramachandra, T.V. (2000). Iriezhyf@enewable Energy System - Perspectives andslssu
Millennium International Conference on Renewablefgy Technologies, IIT, Chennai.

'8 Annual Report, 2006-07. Ministry of New and RenblgeEnergy. Government of India.
http://mnes.nic.infannualreport/ 2006_2007_EngH§iviL/ch4_pgl.htm
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the loan is not available. No banks are willinggamble on CER price and thus there is no risk-free
income stream in this project and banks are ndingito lend anyway, even leaving aside the problem
of guarantees.

Thus the most likely option is continuation of usad fuelwood and kerosene for cooking.
(b) Barrier due to prevailing practice:

The prevailing practice by the public sector initntbday is to make kerosene as cooking fuel avigla

to families below the poverty line through the paldistribution system at subsidized prices. Thbliou
distribution system for subsidised fossil fuel lire tcooking fuel sector (including LPG) is workingy

and expanding rapidly. However, in many cases énedene is still too expensive for families andy@l
litres per month are available through the pubi&trdbution system — too little for an average hehusd,

and therefore supplemented with an additional r2diton average per month (purchased in the open
market) along with the use of non-renewable biombisspite of such subsidies for many decades they
have failed to shift fuel consumption patterns avrayn biomass in rural aredsThis is evidenced by
the fact that at the national level 75% of the Irbi@useholds and at state level of Karnataka 89%hef
rural households still use fuelwd8dAn important reason for this is that subsidizadl fis not always
available to the poor. In rural India, biomass isreneasily available and access to LPG more difficu
than in urban areas. This explains the lower useP@ among all expenditure class of the rural areas
Also LPG is not sufficient to meet even the urbamend. It is not therefore easily available toagérs.
Since firewood is obtained practically free of ¢dbere is no inducement to shift their energy seur
Thus their dependence on fuelwood is likely to oord.

The potential for biogas in India is 12 million. Benly 3.71 million are being built so far At the state
level, during 2001 census only 1.5% of rural hooséh were using biog&s while in 2006 it still
remains a low of 6.58% On the other hand the government programme forighiray biogas plants for
the poor has been reduced at the State level istalés, and thus the capital shortfall prevengs th
continued expansion of the biogas programme iralnéor the year 2008-09, the target for the whéle o
Karnataka state has been fixed at 2,500 thithe Central and State Government through sulssitis
just supported about 3,500 biogas units, on anagecof 700 biogas plants annually in Kolar Distiict
the past 5 yeaf$ which is just 5% of the potential of the distrifhese were largely implemented by
rich farmers and the poor have not been able tordffhem even with subsidf@s Thus inadequate

19 Shubhashis Gangopadhyay, Bharat Ramaswami, andh&VilVadhwa. 2005. Reducing subsidies on household
fuels in India: how will it affect the poor? EnerBplicy 33 (2005) 2326-2336.

20 NSSO 2007. Energy Sources of Indian Household€émking and Lighting, 2004-05 National Sample 8yrv
Organisation Ministry of Statistics and Programmplementation Government of India, 2007.

21 Ministry of Non-Conventional Energy Sources, Geweent of India, http:/mnes.nic.in/booklets/Book1-e.pdf
2 Housing Profile. Karnataka State. Census of In@@avernment of India. 2001.

%3 Implementation of National Biogas and Manure Mamagnt Programme (NBMMP) during 2008-09 — Sanction
Order. Ministry of New and Renewable Energy, Gowsnt of India, http://mnes.nic.infadm-
approvals/biogasscheme.pdf

4 Annual Reports, Rural Development & PanchayatRagjartment, Government of Karnataka, 2003-2008.

% Evaluation Study On National Project on Biogas &@epment, Programme Evaluation Organisation Plannin
Commission, Government of India, New Delhi, 2002.
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government support (like loans, subsidies) and gowent programs not reaching the needy and
escalating installation and operation costs are dtieer economical barriers for the low rate of
penetration of biogas technoldfyThe common practice is for poor households toeddpon free
sources of firewood. Thus a fossil-fuel based apginchas come to dominate National and State level
cooking fuel policy.

(c) Other Barriers:

Other than economic (as discussed above), therethex technical/operational, and cultural aspects,
which potentially hinder biogas projects.

In the baseline, the commonly and widely used ti@akl mud stoves are very primitive, but any oaa ¢
build them. The basic ‘3-rock stove’ requires picadty no skill to construct, though it does talare
skill to cook on such an awkward cooking arrangetmen

Dung varies in its availability due to climatic fability. The occurrence of drought may reduce dung
availability, by forced sale of cattle, or even ttheaf cattle. (i) The plants become non-functioatter
construction as they could be faulty in their camdtion, or due to shoddy construction which is enor
relevant to the fixed-dome models. The main reasoaslack of quality control in raw material and
accessory, water scarcity in dry arid region aruk laf trained manpow& An evaluation study of
biogas conducted by the Government of India alsawsk only 45% of the biogas plants constructed
under the National Biogas Programme was worRir(gi) The main reasons for biogas plants becoming
non-functional are structural and operational peoid, failure of dissemination strategy, lack ofrgse
training and follow-up services which needs to beraled to for continuous operation of the biogas
units. Further, when complications have ariserhafunctioning of plants, a common complaint isklac
of available technical support. As researched byn&zandra, 2008 ineffective repair and
maintenance strategy, poor service backup to hahdléechnical hiccups in field during operatior an
delay in the payments are the main institutionafibes to this technology. Despite several initiai of
the MNES, operation and maintenance services foebergy devices are not available, particularly in
the rural ared§ (i) Cultural practices also hinder general iatadue to reluctance to adopt different
behavior, particularly regarding the use of cow glun biogas systems. Further, women are not
necessarily the decision makers in a household{f@den of the household may not consider benefits
which mainly accrue to women, to be of significargency.

The barriers to implementation of a successful &sogroject for the rural poor above will be overeom
through the CDM project activity. The Bagepalli {mlSangha members will provide help to families
without dung if there is a shortage of substratchhical expertise is required for design, manufagt
operation and maintenance services of these sysRiogas plants need to be constructed very cdyeful
This takes skill, diligence, careful working, ariteation to detail, design care for each plantrsd it is
suited to the local conditions at each plot of lavitere it is to be constructéd® Local masons will be

% Usha Rao, K and Ravindranath, N.H.2002. Polidiesviercome barriers to the spread of bioenergynolies
in India. Energy for Sustainable Development | \fo&uVI No. 3 | September 2002.

%" Shaikh et al., Barriers to dissemination of rer@@anergy technologies for cooking. Centre forrgpeStudies,
Indian Institute of Technology, Delhi, Hauz KhagwDelhi 110 016, India.

8 N. H. Ravindranath and D. O. Hall. 1995. Biomd&sergy, and Environment: A Developing Country Pecse
from India, Oxford University Press.
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trained under the project activity to build thesdtsl This ensures that they are available forfaner
repairs as and when required.

It takes also quite special organizational and mament skills and coordination to organize
decentralized supply of small cooking systems ef kind envisaged under this project activity. Local
expertise will be developed for the project. Notyomill the plants be built to suit local soil coitidns,

but service and maintenance crews will be trained stationed in all the villages to ensure smooth
running of the plants. Proper extension and supgemtices will be provided at the village level.tiis
way, plants will not be allowed to fall into diseip when their functioning may depend upon adegjuat
maintenance skills, which should be available iergwillage. The emphasis will be to promote the
participation of local people in the whole proce$seducation, planning and monitoring, so that the
renewable technology is viable and sustainablédnéncommunities it is designed to serve. Coordinated
management information systems will be developeglasof biogas development, in order for problems
to be identified and remedial measures undertakguortion of the CER revenues received as forward
funding by the project will be set aside for suepair and maintenance for the biogas units.

Emissions from the combustion of non-renewable higsrfuel can only be avoided through efforts on
the part of the institution to give professionaieation to this rural renewable energy technologg a
manage it efficiently with sufficient resource inpwn all fronts. The CDM project will overcome siee
barriers by providing continuous support for moriitg and maintenance of the biogas units.

The project will be implemented among the Cooliegda members formed by small and poor peasant
families (landed and landless agricultural labogirén their respective villages. The Coolie Sangha
activities embrace every facet of its Member Cobdimilies' day to day living. It is much more than
"functional grouping" of the poor to solve pressimgblems, that has been born through community
organization efforts. The Coolie Sangha gives amtitly and protection to it's Members and supports
them in issues and struggles aimed at their empowmtr Thus this project is reaching the very poor
families of the village, who otherwise will not bble to afford a biogas plant.

Taking into account the national and or sectordicigs and circumstances, the emissions reductions
would not occur in the absence of the proposed|ssuoale project activity. Despite the fact thatsthi
technology is widely spread in India, the propogedject has to overcome various barriers like
prevailing practice and economically viable optioBarriers make it unlikely that biogas plants budt
today in Kolar District, and in the absence of @M these barriers would automatically lead to an
implementation of a technology with higher emissios discussed above, currently the biogas
technology has low market share in the villagespamad to the baseline cooking technology. Thus the
traditional mud stove which is financially a moriable alternative to the project activity and isde
technologically advanced has lower risks to perfotog uncertainty leading to higher emissions. @n th
other hand, the project activity has low marketrehaend is technologically more advanced, requiring
skilled labour to build them. This is evidenced loyw penetration of biogas for cooking in rural
households of Karnataka.

The project as a CDM activity will enable biogasheology for cooking to overcome the described
barriers and promote biogas plants in the Distfitte described project activity is clearly addiabn
because it is financed completely through the regerfrom forward financing of CER sales, and cannot
be realized without the revenues from the carbewlits. Thus it is clear that, in the absence of CDM
project, which will provide the upfront investmdiort the establishment of 18,000 biogas plants fer t
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rural poor, this project will not happen. The patjavill achieve a target of 18,000 biogas unitsjalih
put together is many more times than that achi@véide past 2 decades in the district.

B.6.

Emission reductions:

B.6.1. Explanation of methodological choices: |

Scope 1; TYPE | - RENEWABLE ENERGY PROJECTS, |.laefmal energy for the user, Version 1,
EB 37 and Scope 1; TYPE | - RENEWABLE ENERGY PROJBCI.C. Thermal energy for the user
with or without electricity, Version 13, EB 38 lagewn the step-wise approach for projects for which
the methodology is applicable. These are follovesdidemonstrated above.

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

Data / Parameter:

B

Data unit:

Tonnes / year

Description:

Biomass substituted

Source of data used:

Based on the study conduttibe iproject area detailed in

“Ramachandra, T.V., Krishna, S.V. and Shruthi, B2@05. Decision suppor

system for regional domestic energy planning. Jalurmf Scientific and
Industrial Research. Vol 64, pp 163-174."

Value applied:

3.0733 tonnes/year/family

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

5

Third Party Assessment based on extensive studiesgllage level domestic¢

energy consumption pattern considering regional seakonal variations ar
major energy end use activities.

Per Capita consumption/day based on the study x(86%s) x 5 (averag
persons per family)

d

L)

Any comment:

Data / Parameter:

Kerosene usage in baseline

Data unit:

Litres/year

Description:

Kerosene substituted

Source of data used:

Based on the study conduttibe iproject area detailed in

“Ramachandra, T.V., Krishna, S.V. and Shruthi, B2@05. Decision suppor

system for regional domestic energy planning. Jalurmf Scientific and
Industrial Research. Vol 64, pp 163-174."

Value applied:

60.92 litres/year/family

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

Third Party Assessment based on extensive studigdlage level domestic
energy consumption pattern considering regionalsaagonal variations and
major energy end use activities.

Per Capita consumption/month based on the stu@&/(xbnths) x 5 (average
persons per family)

Any comment:
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Data / Parameter: fNRB, y
Data unit: -
Description: Fraction of Non Renewable Biomass

S Cif gl Jeeet Based on the study conducted in the project agtsildd in

“T.V. Ramachandra and G.R. Rao. Inventorying, Mag@nd Monitoring of
Bioresources using GIS and Remote Sensing. In: fia¢ia$ Technology for
Developmental Planning. Eds. SM Ramasamy, CJ KumataPalanivel and
Bhoop Singh. pp 49-76.”

Value applied: 80%

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

Third Party Assessment based on the ratio of demandvailability of
sustainable biomass at taluk level based on ddtéigéd investigation, remot
| sensing data analysis, village-wise inventory ekttdiversity and mapping 0
" resources using GPS and GIS and computation oflisigibiomass of trees and
its sustainable harvest.

D

=

Any comment:

Data / Parameter: Rating Biogas

Data unit: kw/digester

Description: Capacity of a digester

Source of data used: Calculated as shown in SeBt®n

Value applied: 1.84

Justification of the

choice of data or Based on the calculations as given in section Blais is based on the
description of reference: Biogas Technology, B.T. Nijajuna, New eAdnternationa

measurement methods Publishers, New Delhi, 2002.
and procedures
actually applied :

Any comment:

Data / Parameter: NC\Wiomass, NCV yerosent

Data unit: TJ/tonne

Description: Net Calorific Value of Biomass anddsgne
Source of data used: IPCC

Value applied: 0.015, 0.0438

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

Any comment:
Data / Parameter: EFprojected_fossilfuel
Data unit: tCQTI
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Description: Emission Factor Kerosene
Source of data used: IPCC
Value applied: 71.5

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

Any comment:

B.6.3 Ex-ante calculation of emission reductions:

Scope 1; TYPE | - RENEWABLE ENERGY PROJECTS, |.Befimal energy for the user, Version 1,
EB 37

Emissions from the use of Non-renewable biomass faneeting similar thermal energy
needs
Activity Data Value ID Ref
Quantity of Biomass that is substituted for 18,00@s (t/yr) 55,319| B,
Fraction of Non Renewable Biomass 80%rs, .
NCV Biomass (TJ/t) 0.015| NCVWiomas
Emission factor Kerosene (tG(DJ) 71.5| EFprojected fossilfu
Emission Reductions (tGQr) 47,191 ER,

Scope 1; TYPE | - RENEWABLE ENERGY PROJECTS, |.@elmal energy for the user with or
without electricity, Version 13, EB 38

Emissions from the use of Kerosene for meeting sitar thermal energy needs
Family level kerosene consumption reduction/yetef) 60.92
Density of Kerosene(kg/) 0.7782
Kgs of Kerosene (kg) 47.41
Net Calorific value of kerosene (MJ/kg) (IPCC Vadye 43.8
Carbon emission factor for kerosene (40Q) 75.1
CQO, emission from kerosene per family/yr (t§O 0.16
CGO, emissions from kerosene for the project of 18,0015 (tCQ) 2,807

Total emission reduction from replacement of non-reewable biomass and kerosene is as follows:

Activity Data
Emissions from the use of Non-renewable biomagtgCO./yr) 47,191
Emissions from the use of Kerosen@CO,/yr) 2,807
Total CO, emissions in the baselingtCO./yr) 49,998
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| Emission per family (tCO./family/yr) 2.78|
B.6.4 Summary of the ex-ante estimation of emissiageductions:
Estimation L Estimation
. Estimation of L
of project . Estimation | of overall
L Baseline o
Year activity e of leakage | emission
. Emissions :
Emissions (tCO)) (tCOy) reductions
(tCO,) i (tCO,)
2010-11 0 16,666 0 16,666
2011-12 0 33,332 0 33,332
2012-13 0 49,998 0 49,998
2013-14 0 49,998 0 49,998
2014-15 0 49,998 0 49,998
2015-16 0 49,998 0 49,998
2016-17 0 49,998 0 49,998
Total estimated reductions 0 0
(tonnes of CQ) 299,988 299,988
Total number of crediting years 7
Annual average over the
crediting period of estimated 0 42,855 42,855
reductions (tonnes of GQ

The 18,000 units will b

e constructed in a phasedmaa@ 6000 units/year in the initial 3 years.

| B.7

Application of a monitoring methodology and desription of the monitoring plan:

B.7.1 Data and parameters monitored:

Data / Parameter:

Biogas Units constructed

Data unit:

Number

Description:

Number of biogas units constructed

Source of data to be
used:

Monitoring of construction of biogas units andstart date of operation

Value of data

6,000 units/year for 3 years tatglli8,000

Description of
measurement methods
and procedures to be
applied:

The timeline of construction of the units will benitored and database
5 maintained

QA/QC procedures to
be applied:

100% of the units will be monitored from the praement of material till
construction and commissioning of the biogas units

Any comment:

Data / Parameter:

Number of biogas plants operating

Data unit:

Number

Description:

Number of plants operating in year (t)
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Source of data to be
used:

Daily monitoring of the biogas units operating

Value of data

6,000 in Yr1; 12,000 in Yr 2, 1804 Yr 3, and 18,000 every following year.

Description of
measurement methods
and procedures to be
applied:

In every village, the Balakendra Teacher or Villdtgalth Worker will monitor
the biogas units that are operating.

QA/QC procedures to
be applied:

Additional internal check by the audit team will hene.

Any comment: The CERs will be deducted for the daiggas is not operational
Data / Parameter: B

Data unit: Tonnes / yr

Description: Confirmation that non-renewable biomhas been substituted

Source of data to be
used:

Sample survey

Value of data

80% of 3.07 t/family/year i.e. 2tfamily/year is substituted

Description of
measurement methods
and procedures to be
applied:

Sample survey

QA/QC procedures to
be applied:

Annual stratified sampling will be conducted.

Any comment:

Data / Parameter:

Non-usage of biogas plants

Data unit:

Days

Description:

Usage of kerosene and non-renewabl®dss in case of non-performance of
biogas units

Source of data to be
used:

The days not used from the daily monitoring reforteach of the unit done at
the village level and data maintained on the digidimonitoring database.

Value of data

Dependent of the number of daybibgas units are under repair

Description of
measurement methods
and procedures to be
applied:

As and when the biogas units are not functional kbneficiaries will report to
the village level volunteer, who in turn will repao the Biogas Field Worker of
the project for the repair of the unit. A log bosltl be maintained for the reasg
of non-function and days under repair.

QA/QC procedures to
be applied:

Triangulated by the audit report of biogas unitdenrepair.

Any comment:

CERs will be reduced for the non-fimtal days of the units.

Data / Parameter:

Annual hours of operation on an gerage system

Data unit:

Hours

Description:

Hours of operation of biogas units/day

Source of data to be
used:

Sample survey yearly once.

Value of data

Hours of usage of biogas for cookind water heating /day/family

Description of

Sample survey
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measurement methods

and procedures to be
applied:

]

QA/QC procedures to
be applied:

Annual stratified sampling will be conducted.

Any comment:

The value will not be used for CERca#dtions. Is part of monitoring
requirements under 1.C

Data / Parameter:

Diversion of non-renewable biomassaved under the project activity by
non-project households

Data unit:

tonnes / year

Description:

Diversion of non-renewable biomassesaynder the project activity by non-
project households

Source of data to be
used:

Leakage data

Value of data

0

Description of

measurement methods

and procedures to be
applied:

D

Annual Sample Survey in 5 taluks

QA/QC procedures to
be applied:

Any comment:

Annual stratified sampling will be clueted.

B.7.2 Description of the monitoring plan:

Organisational setup of the project — Project manamt:

This Biogas CDM Project will be implemented/mon@drby the 25 year old membership based people’s
organisation formed by 38,419 small and poor peaatamilies in 913 villages, using the systems,

discipline and procedures of the Bagepalli Coohadha.

This Biogas CDM Project will be implemented for @) Member Coolie families in 533 villages.

There will be 3 types of secondary stakeholdersj¢gt delivery personnel) in this Project:
a. CDM Coordinator: The Board of Trustees of the BadjefCoolie Sangha will appoint a full
time CDM Coordinatowho will manage the project.

b. Staff: 5 Extension Workers (one for each Talukpdta Manager, and 8 Biogas Field Workers

will be appointed by the CDM Coordinator.

c. Masons: There are a few trained Biogas Masons nvitie membership base of the Bagepalli
Coolie Sangha. They will be contracted to train enorasons for construction of these 18,000

units.

d. Volunteers: 533 Village level Mahila Meetings haldekly (consisting of one woman from each
Member Coolie household) will monitor the functingiof the Biogas Units, throughout the
crediting period. Each Mahila Meeting will appoiatliterate woman Volunteer (either their
Balakendra Teacher or Village Health Worker) to mein the Daily Usage Registers and enter

them into the digitized monitoring system.

29




PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03

CDM - Executive Board

An online digitized system, custom built for momitg this Biogas CDM Project, will be used to enter
data on an everyday basis and generate real-tilireedProgress Reports. Inputting data into thisainét
solution will be permission driven — i. e. each ¢&s Field Worker can record construction progrdss o
only those villages entrusted to her/him; Volunseean record daily usage only for their respective
village; etc. Progress and Analytical Reports Wi totally transparent, open for one and all. These
reports will be perused by:

- 85 Cluster Meets, held on fixed days every weekaitehded by elected village functionaries of the
Coolie Sangha, will discuss progress made in tlesipective villages, identify bottlenecks and find
creative solutions.

5 Taluk Coolie Sangha Meetings, held on a fixed keed, for 2 days and attended by 300-400
village functionaries at each taluk headquartegrgwnonth, will hear the Cluster Reports on the
progress of the Biogas CDM Project.

5 Executive Committee Meetings, held every forthigind attended by the elected Cluster
Secretaries, Women’s Committee Members and eletéduk Secretary at each taluk headquarter,
will act on and monitor recommendations made bir tlespective Taluk Coolie Sangha Meetings.
Project Staff will meet every week to ensure theatim supply of material and timely construction
of the Biogas Units.

The actual construction of the Biogas Units cossi$t6 Activity Processes:

Activity Process Task
1. | Selection of participating families
2. | Defining Masons

3. | Defining Material Suppliers

4. | Monitoring Construction Progress dYlarking

b) Excavation

c) Supplying crushed stone Jelly
d) Supplying Sand

e) Supplying Bricks

f) Supplying Cement

g) Supplying Hardware

h) Concreting

i) Brick work

j) Plastering

k) Filling Gobar

[) Supplying Stove

m) Fixing Pipe & Stove

n) Fixing Safety Grill

5. | Commissioning
6. | Generating End User Agreements

Maintenance of the Biogas Units:

Users of this Biogas CDM Project are Members ofrthespective village Coolie Sangha Units (CSUs)
and receive support from each other. The post-oaetiin Daily Usage Monitoring will immediately
identify dysfunctional units and specific problefased by End Users.

Repairs and maintenance will be undertaken by Btag &nd problems fixed within 7 working days. A
portion of the CER revenues received as forwardlifugnby the project will be set aside for such fepa
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and maintenance during the ERPA period. Duringeheitial years major breakdowns are not foreseen.
After fulfilling the ERPA contract, the entire CERvenues will immediately be paid out to each woman
running her Biogas Unit. She will herself set asideortion of this income for repairs and maintaan

In the eventuality of a particular End User facangash flow crunch, the village CSU’s Sangha Funds
will be used to quickly fix her problem.

Families facing a shortage of cow dung/substratée¢a into their digesters will be supported by the
entire village CSU. This could happen due to lasdeaath of cattle, temporary shortage of foddeedac
by a particular family, etc.

Servicing:

Volunteers appointed by the respective Mahila Megtiin each project village will undertake daily
usage monitoring. The moment they find a dysfumatidJnit, they will inform the Biogas Field Worker.
She/he will visit the unit and assess requiremédhtecessary, the Mason who built the Unit will smnt
to fix the problem. Costs will be covered as ddsatiabove.

System for dealing with emergencies:
All emergencies will be dealt with as describedwaho

Authority for Review:

In addition to the established systems and proesdoy which daily usage is monitored and problems
identified, the CDM Coordinator and 5 Extension Was will randomly check to ensure that the

monitoring systems actually work. They will listéa End User complaints and obtain feedback on
performance. These observations will be discusseitheé weekly Staff Meetings in order to improve

standard operating practices.

Training:

In the past few years, all the primary and secondsakeholders have gained an appreciation of the
requirements of Biogas CDM Project. The detailstho$ particular CDM Project, including revenue
flows, costing, selection of End Users, maintenarfoed generation/management, monitoring
requirements, etc. will be communicated in an ogagh transparent manner in all 533 villages.

Specific training sessions for skill upgradationpnitoring capacity, and usage/maintenance will be
imparted to Project Staff, Masons and End Usersnahual that contains the information needed for
project implementation and monitoring will be usedhis exercise.

Monitoring Report to be provided to Verification Entity:

The CDM Coordinator is responsible for preparing Monitoring Report. The monitoring consists of
consolidating the daily monitoring reports subntittey the 533 Village Mahila members month-wise to
the CDM Coordinator. The CDM Coordinator will peep half-yearly reports on the status of the
project, which will be available for verificatiorylthe DOE.

Monitoring Plan:

- The single relevant project aspect deemed necedsamponitor and report reliable emission
reductions is the continued use of the biogas plam number of systems operating annually will be
recorded through evidence of continuous monitordigthe village level by the Mahila Health
Worker or the Balakendra teacher of the village.
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The annual hours of operation of an average sysitifirhbe monitored using survey method annually.
Provided all plants are in continuous use throughio project period, and emergency preparedness
arrangements are recorded as having been usedexpicted that the ex-ante emission reductions
will be achieved.

To monitor this single most important project agpeélce CDM Coordinator will depend on the
continued servicing and maintenance management dgnthe project and documented in the
database.

All monitored data required for verification andguisnce will be kept for two years after the end of
the crediting period or the last issuance of CERR¢He project activity, whichever occur later.

Frequency of Monitoring:

100% of plants will be monitored every day for ag@m of the biogas units and monitoring report
prepared for verification.

For estimating the annual hours of operation, ifigdtsample survey will be conducted, annually.
For monitoring leakage as specified in the methoghpl a stratified sample survey will be conducted
annually.

Leakage:
Leakage relating to the non-renewable biomass desaed by doing surveys of users and areas from
where biomass was previously being sourced. Thewioilg potential sources of leakage are monitored:

a)

b)

Use/diversion of non-renewable biomass saved uthgeproject activity by non-project households
/users who previously used renewable energy souttdbis leakage assessment quantifies an
increase in the use of non-renewable biomass ugdlkebnon-project households/users attributable
to the project activity theBy is adjusted to account for the quantified leakd@ma on the amount

of biomass saved under the project activity thatised by non-project households or users (who
previously used renewable energy sources), if aillybe collected and presented.

Use of non-renewable biomass saved under the prajtigity to justify the baseline of other CDM
project activities can also be a potential sourde laakage. If this leakage assessment
identifies/quantifies a portion of non-renewablerbass saved under the project activity that is¢ein
used as the baseline of other CDM project actithignBy is adjusted to account for the quantified
leakage. Evidence of web check and DNA checks ¢ondeether the non-renewable biomass is used
as baseline somewhere else will be presented.

Increase in the use of non-renewable biomass @uthigl project boundary to create non-renewable
biomass baselines can also be potential sourceathye. If this leakage assessment quantifies an
increase in use of non-renewable biomass outsigl@ibject boundary and this is being used as a
baseline for another CDM project, thdy is adjusted to account for the quantified leakage.
Evidence of web check, DNA checks, and own datawiiebe presented to show that the non-
renewable biomass is/is not used as baselinesmidy.

2. No equipment will be transferred to anothenatgtiand this need not be monitored.

3. As detailed in “Monitoring report provided torifecation agency” above, the monitoring report lwil
include monitoring of, and confirmation of, the stitution of the non-renewable biomass.
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Quality check:

In addition to daily monitoring which identifieselnumber of days used, not used, reasons for tiee, la
etc. an additional process is the "Audit". An indegent team will make the rounds and visit insthlle
Biogas Units at random to receive End User feedback

Apart from making spot assessments on satisfactiimsatisfaction, problems like the temporary non-
availability of dung for a particular family, etihey will also check if the Biogas Units are fundiing at
optimum efficiency. Problems they find will be reded into the digitized monitoring system with the
Found Date, Problem Description & Fixed Date.

This additional Process will provide a fresh datausage which can be used to triangulate the tata t
emerges from the entering of Daily Usage every imont

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

Thursday, 10 April 2008
Mr. Venkatanarasappa, President
For Bagepalli Coolie Sangha, the entity is the grbparticipant

\ C.l1 Duration of the project activity: \

\ C.1.1. Starting date of the project activity \

25 years

\ C.2  Choice of the crediting periodand related information: \

\ C.2.1. Renewable crediting period \

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

1*' January 2010

\ c.2.1.2. Length of the first crediting period \

7-y-0-m
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C.2.2.1. Starting date: \

N/A

C.2.2.2. Length: \

N/A

SECTION D. Environmental impacts \

D.1. If required by the host Party, documentation on the analysis of the environmentaimpacts
of the project activity:

The project activity does not fall under the puwief the Environmental Impact Assessment (EIA)
notification of the Ministry of Environment and Fst, Government of India, 2006. Hence, it is not
required by the host party.

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

Not applicable

SECTION E. Stakeholders’comments \

E.1. Brief description how comments by local stakeholderhave been invited and compiled: \

Stakeholders’ meeting was held at the cluster l&yelup of villages) betweerfL0" April 2008 in all

the 5 taluks. The project was discussed by the Batj€Coolie Sangha. The Coolie Sangha units irheac
village discussed the project and made a list efsusThe users put down their name only once the
village level worker had explained the project &tail and demonstrated the use and functioningnhof a
existing biogas plant in a nearby village. The usecretaries ensured that it was made cledt tioea
potential users that they must have at least omg and at least 20 kg of substrate in the formwfgd
plus biomass such as Parthenium grass, straw aintlya Everyone agreed to the saving scheme for
emergency preparedness for shortage of substiageminutes from most of the village level stakebold
meeting are provided in each of the village Co8lgmgha Unit / Gram Panchayat Sub-committee minute
books.

Comments from the public were also invited throaghannouncement in the local newspaper. It was

also hosted on the website for comments. The Ipoiity makers were also given a non-technical
description of the project to provide their inpatsthe project.
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\ E.2. Summary of the comments received: \

Numerous participants expressed their inabilitpdadicipate because they do not own cattle.

\ E.3. Report on how due account was taken of any commentsceived: \

The Coordinators agreed to organise another prageato meet their needs, either getting money for
cows, or doing an alternate suitable zero emis¢smmokeless + renewable biomass) cooking stoves
project. The rest of the users expressed theiregfgiion and need for the project.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organization:

Bagepalli Coolie Sangha

Street/P.O.Box:

Building: ADATS Campus

City: Bagepalli

State/Region: Karnataka

Postfix/ZIP: 561207

Country: India

Telephone: +91 (8150) 282375, 282376
FAX: -

E-Mail: cooliesangha@gmail.com
URL: http://www.adats.com/cs
Represented by:

Title: President

Salutation: Mr.

Last Name: Venkatanarasappa
Middle Name: -

First Name: -

Department: -

Mobile: +91 (94489) 452477
Direct FAX: -

Direct tel: -

Personal E-Mail:
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

NO ODA WILL BE DIVERTED FOR THIS PROJECT
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Annex 3
BASELINE INFORMATION

The study conducted by Ramachaneiral, 2005 and Ramachandra and Rao, 2005 has providée a
baseline information for the project. This is atstbstantiated by a study conducted by Forest Survey
India in 1989, which shows the use of non-renewhaldenass in the project area.

Annex 4
MONITORING INFORMATION

The monitoring report to the verification agencyl wontain:

- Evidence that the biogas units were constructedaae functioning

- Monitoring of dysfunctional biogas units and shif use of non-renewable biomass.

- Leakage information as per monitoring plan above.

- Emission reduction calculation based on dataect#d in items above and applying ex-ante
methodology.
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