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Kolar Biogas Project, version 1, 12 September 2008

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

The proposed project will provide biogas units eageholds in rural areas of Kolar District in Kaaka
State in India. The project will reduce the amoahtfuel wood and kerosene used for cooking and
heating water and will replace inefficient traditad cooking stoves with cleaner biogas stoves. The
project will also reduce methane emissions frontleananure and will contribute strongly to the
sustainable development of the rural householdsived in the project.

The biogas technology is tried and tested in rimdia. SKG Sangha, an Indian non-governmental
organisation (NGO), will implement the project. SKSangha has already successfully implemented over
50,000 biogas units in India over the last 15 yeltany of these biogas units were implemented with
the help of government subsidies but the availghili these subsidies has reduced dramaticallgdemt
years from around 250,000 units per year to ardai#i@,000 units per year for the entire country. As
there are over 600 Districts in India, this equdteat best only tens of biogas units per Distaiotl an
even smaller number at a Taluk level. Similarlyarity or donor financing has contributed to biogas
units in the past but such financing is not abledeer the vast need for improving the energy suppl
rural households in India. SKG Sangha therefoneadito the Clean Development Mechanism to provide
biogas systems to rural households.

The project encompasses 10,000 households invallTfaluks in Kolar District — Srinivaspur, Kolar,
Mulbagal, Malur, and Bangarapet.

In each of the 10,000 households covered by thpgsexd project a family size biogas unit will be
installed. The biogas unit will be of either 2or 3n? capacity depending on the number and type of
cattle owned by the household and the number oplpeia the household. At least two cattle will be
required for a household to be eligible for a*2iogas unit and at least 3 cattle will be requifeda
household to be eligible for a 8tsiogas unit.

The project will result in greenhouse gas (GHG)ssioin savings in the following ways:

e The biogas will displace GHG emissions from keresend fuel wood that are currently used for
cooking. The biogas produced from cattle manura isnewable source of energy as the, CO
that is absorbed during the growth of the orgara¢ten in the dung equals the €émitted when
the biogas is burnt (see the introduction in chadi@. 1, Volume 4 of the Revised IPCC
Guidelines 2006). In accordance with methodologySXME, emission reductions are calculated
for the non-renewable part of the fuel wood andtli@ share of kerosene that would be used for
cooking without the proposed project activity.

e The biogas will displace GHG emissions from cattinure that is currently dumped in pits near
the household. The cattle manure is dumped alotiy ather waste such as straw from the cow

! Chikballapur District was created out of Kolar @iist on 23 August 2007
(http://chikballapur.nic.in/district_profile.htlAs a result, Kolar is now comprised of five t&u Srivinvaspur,
Kolar, Mulbagal, Malur and Bangarapéttp://www.karnataka.com/district9/#
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shed, some kitchen waste, crop residues and otiganic matter and liquids in the pit. This
organic waste is never dry and does not get mixetefore animal waste is decaying
anaerobically and emitting methane. When cattle urars fed to the biogas reactor, the
emissions from the amount of manure that is adoele bioreactor will be avoided.

The project will have multiple sustainable devel@mmnbenefits in addition to the reduction in GHG
emissions:

Efficient cooking stoves fired with biogas will nece indoor air pollution and respiratory
problems currently caused by smoke from ineffici@mbkstoves burning fuel wood and
kerosene;

Currently the majority of the collected fuel woosled for cooking and heating water represents
non-renewable biomass. The installation of a biagais will reduce the consumption of fuel
wood by participating households and will therefosgluce the pressure on scarce forest
resources in the project area;

Women and children can use time that was otherwgggired for collecting fuel wood for
education and generating income;

Biogas provides a more convenient, dependable gietgce that is renewable and that reduces
cooking time as there is no longer a need to §iet and get it going;

Cleaning of the kitchen and pots used for cookingdsier as biogas is a clean burning fuel and
does not produce the levels of soot and otherquéatie matter that is produced by burning fuel
wood and kerosene; and

The slurry produced from the biogas units is a able organic fertiliser that can be applied
directly to the fields or composted with other arigamaterial to improve crop yields and reduce

the use of chemical fertilisers.

SKG Sangha has developed extensive knowledge ammds units that are suitable for rural households
in Karnataka State, what functions well and what nmaluce problems, as well as knowledge about
waste management, sludge application, compostidgpamper use of sludge or compost. SKG Sangha
will conduct a number of meetings with eligible Bebolds and provide training to transfer this

knowledge.

The project is also applying for Gold Standard editation. More details are provided in Annex 6
including the project’s assessment against the Gtdddard sustainability matrix.

| A3.

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 considere
as project participant (Yes/No)

India (host)

SKG Sangha

No

United Kingdom of Great Britain
and Northern Ireland

CarbonAided Ltd

No

d

SKG Sangha is an Indian NGO that has successfalpyeimented over 50,000 biogas units in India over
the last 15 years. SKG Sangha is the project dpeeland will be responsible for the implementatién

4



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFCCC

CDM - Executive Board

the biogas units. Full contact details for SKG San@re provided in Annex 1. Farmers and their
families are owners of the land and they will be tiperators of the biogas units.

CarbonAided Ltd is working with SKG Sangha to mdsetthe emission savings from the project,
arrange financing for the project and find buyensthe carbon offsets that the project will gener&ull
contact details for CarbonAided Ltd are providedimex 1.

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

‘ A.4.1. Location of the small-scal@roject activity: ‘

The proposed project activity will be implementadrral areas of Kolar District, which has five ks
— Srinivaspur, Kolar, Mulbagal, Malur, and Bangatap

‘ A4.1.1. Host Party(ies): ‘

India

‘ A4.1.2. Region/State/Province etc.: ‘

Karnataka State

‘ A4.1.3. City/Town/Community etc: ‘

Rural areas of Kolar District (Srinivaspur, Kol&tulbagal, Malur, and Bangarapet Taluks)

A4.1.4. Details of physical location, includinghformation allowing the

The map to the left shows the approximate locabion
the project on a large scale map of India. Theactu
project boundaries will be the outer boundaries of
Kolar District. Kolar District encompasses the
following five Taluks: Srinivaspur, Kolar, Mulbagal
Malur and Bangarapet.

: The red line on the Kolar District map below shows
the outer District boundaries for Kolar District.
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The project falls into the following categoriessnfiall-scale project activities:

I.C — “Thermal energy for the user with or with@lgctricity”
I.LE — “Switch from Non-Renewable Biomass for Thekmpplications by the User”
IIl.R — “Methane recovery in agricultural activii@t household/small farm level”
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The project will involve using cattle dung for tipeoduction of biogas (category IlI.R), which will
displace the use of kerosene (category |.C) andrenewable biomass (category I.E) for household
cooking purposes.

The project conforms to these small-scale categdmeause:

e Introduced renewable energy technologies — biogagkmss — have an aggregate capacity less
than 45 MW: the average capacity of the units tilitbe installed under the proposed project
activity is between 1-2kW so the aggregate capafditye systems is in the order of 10-20MW,
and

* Recovery and destruction of methane from manure agmtultural wastes in all systems (all
households) results in emission savings of less &8t CQe annually.

In each household, a family-size biodigester togethith a biogas-based cooking stove unit will be
installed. The biogas units will be constructedbdtks, sand, cement, pipes, pipe fittings, meligls¢
wire and gas burners. Each bioreactor will be aopiegic fixed dome. The capacity of the biodigester
will be either 2m or 3n? of biogas per day. The biogas unit size will besgn based on the number and
type of cattle owned by the household and the nurobgeople in the household. SKG Sangha will
build the systems with the help of people from tioeiseholds. Cattle dung and wastewater will be fed
into the biodigester daily. Cattle dung and kitchvesistewater will be added to a mixing tank above
ground which has an inlet pipe to a digester chamiich is below ground. The dung and wastewater
slurry remains in the chamber for approximately d&ys and breaks down anaerobically producing
biogas. This biogas builds up above the slurryrandains in the chamber until it is released throtigh
gas outlet pipe at the top of the dome when thebgaser in the household is turned on (the piptheat
top of the biodigester leads to the cooking stovhé household). The biodigester also producésig/s
which is pushed into the outlet tank and displacgrobamber as the biogas builds up in the digester
finally exits through the slurry discharge hole eTtechnology has been tested and widely used ia.Ind

The project activity is also eligible for the Gdidandard — it falls under the category renewabérgn
supply which is defined as the generation and dgfivof energy services (e.g. mechanical work,
electricity, heat) from non-fossil and non-deplégabnergy sources. Methane that would otherwise be
emitted into the atmosphere will be captured aredi ie generate thermal energy for cooking and hgati
water.
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Years Estimation of annual emission reductions in
tonnes of CQe
2009 10,821
2010 41,737
2011 61,883
2012 61,883
2013 61,883
2014 61,883
2015 61,883
2016 61,883
2017 61,883
2018 61,883
Total estimated reductions(tonnes of CQe) 547,224
Total number of crediting years 10
Annual average over the crediting period of 54,722
estimated reductions(tonnes of CQe)

The project does not include public funding. Thetipgating households will make a small in kind
contribution of materials and labour but otherwise other funding or assistance will be available to
implement the project. The project will be fundededy from the sale of the offsets created from the

project's GHG emission reductions.

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/meaancke
* Registered within the previous 2 years; and
« Whose project boundary is within 1 km of the projboundary of the proposed small-scale

activity at the closest point.
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SECTION B. Application of a baseline and monitorirg methodology

The following approved small scale baseline and itbdng methodologies are applied to the Kolar
Biogas Project:

0] Version 13 of AMS-I.C “Thermal energy for user withwithout electricity”

(ii) Version 1 of AMS-I.E “Switch from non-renewable iass for thermal applications by the
user”

(iii) Version 1 of AMS-III.R “Methane recovery in agritufal activities at the household/small
farm level”

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

® AMS-I.C “Thermal energy for user with or withouteetricity”, version 13

The methodology is applicable to renewable eneeghnologies that supply individual households or
users with thermal energy that displaces fossikfue

In the proposed project, this methodology is apbfr estimating and monitoring emission reductions
from displacing kerosene use (fossil fuel) in hdwde cooking stoves (thermal energy) with the uke o
biogas generated from cattle dung and organic d&itclvaste (renewable sources). The total aggregate
capacity of 10,000 biogas systems is less than W& We average capacity of the units is between 1-
2kW so the aggregate capacity of the systemstitseiorder of 10-20MW.

(i) AMS-IL.E “Switch from non-renewable biomass for tmat applications by the user”, version 1

The methodology is applicable to small thermal &pgles that displace the use of non-renewable
biomass by introducing new renewable energy end-gsdnologies, such as biogas stoves and solar
cookers.

The proposed project will introduce small, familges biogas systems (bioreactors and cookers) that
supply thermal energy for household cooking nebdshe area of the proposed Kolar Biogas Project,
78% of fuel wood used for cooking is considered-remewable biomass (see section B.4 below for
information on how the fraction was calculated)r Rouseholds participating in this project, theielf
wood use will be replaced with the use of biogasegated in small biogas reactors (renewable energy
derived from cattle dung).

According to the methodology, the following condits also apply:
a) If any similar registered small-scale CDM projectidties exist in the same region as the

proposed project activity then it must be ensuhed the proposed project activity is not saving
non-renewable biomass accounted for by other ergidtproject activities; and
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b) Project participants are able to show that nonwaide biomass has been used since 31
December 1989, using survey methods.

There is no similar registered CDM project activitythe same region.

A number of studies on bioresource use in Karnasdi@av that non-renewable biomass has been used
since 31 December 1989. In particular, Ramachagidehin “Bioresource Status in Karnataka” (2004 —
see reference 2 in Annex 5) noted that the shafaebfwood in cooking in rural areas increased from
56% in 1989/90 to nearly 62% in 1994/95. This iased demand could not have been met by renewable
supplies of fuel wood in Kolar District due to tkerious bioresource shortages in Kolar District. A
number of studies have shown that Kolar Distric tsoresource deficient zone meaning that not @nly
there insufficient fuel wood to meet cooking andevdeating demands, there is also a shortagehef ot
possible bioresource substitutes like animal, @ horticultural residues. With more than 70%haf t
population in rural areas, Ramachandra et al (20&&e reference 2 in Annex 5) note that there is
tremendous demand on resources such as fuel wabdggitultural residues to meet people’s daily fuel
needs. More recent studies on non renewable bioosesi Kolar District including Ramachandra and
Rao in “Inventorying, Mapping and Monitoring of Biesources Using GIS and Remote Sensing” (2005
— see reference 3 in Annex 5) have noted the &gél lof non renewable biomass use in Kolar District
so the pattern that was established from 1989/8Q:batinued in more recent years due to the sstain
demand on bioresources to meet rural energy néédsis supported by the baseline survey of a sampl
of households in the region (see B4 below and Arghér further details) which confirmed that thed

for collecting fuel wood and the price for purchegsifuel wood has been increasing, which shows
persistent and growing non renewable biomass use.

(i) AMS-IIILR “Methane recovery in agricultural actiids at the household/small farm level”,
version 1

The methodology is applicable to recovery and detibh of methane from manure and wastes from
agricultural activities that would be decaying aobéally emitting methane to the atmosphere in the
absence of the project activity. Methane emissiamsprevented by: (a) Installing a methane recovery
and combustion system to an existing source of ametremissions, or (b) Changing the management
practice of a biogenic waste or raw material ineortb achieve the controlled anaerobic digestion
equipped with methane recovery and combustion systeurther, the methodology is restricted to
measures at individual households or small farmseres a single system achieves annual emission
reductions of less than or equal to 5 t,€Cand is applicable only together with AMS-I.Cné#lly,
sludge must be handled aerobically. Aggregate dramaision reductions of all systems included shall
be less than or equal to 60 kt €0

In the proposed project activity, animal manureusrently dumped in pits. Each household has &pit
the ground which is at least 1.5 m deep, where eviism the cattle shed — cow dung, straw, green
fodder and urine — is dumped. Waste from the cattled is dumped in the pit along with some crop
waste and any food waste and is not turned or mikethg the year. Cow urine, wastewater from the
kitchen and other liquids are added to keep thesnmathe pits wet or liquid. During the rainy seasbe

pits also gets filled with rainwater. The animalsieis decaying anaerobically in the pit and emits
methane. The pits are cleaned out once a yeahanudterial is applied in the fields as a fertilise

After introducing a biogas unit, the amount of aairanure fed into biodigesters will not be left to
decay anaerobically in the pit. Instead the maribet is fed into the biodigester will break down
anaerobically in the biodigester. The biogas tkaprioduced will be held in the biodigester untilsit
combusted in the biogas burners and used for cgakial heating water. Each household must have at
least 2 head of cattle to be eligible for a®arogas unit and 3 head of cattle to be eligibled®nt

10
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biogas unit. The type of cattle and the numbereufpbe in the household will help to determine tize s
of the biogas unit that is installed.

A single biogas system avoids annually an averddgg&4y t CQe due to this methane recovery (see
below for calculations) i.e. less than the 5 t,€®aximum annual amount from methane recovery
permitted under this methodology. The methodolodgySAl-C is applied for the use of methane for

thermal energy (cooking and heating water). Aggeegannual emission reductions from avoided
methane of all 10,000 households included will Be689 t CQe which is less than the 60,000t CO2e

limit that applies to this methodology. The caltigas are based on a projection that 70% of thésuni

will be 3n? capacity units and that the remaining 30% of thigsuwill be 2ni capacity units.

B.3. Description of the project boundary: \

The project boundary is defined by the physicabggaphical site of biogas digesters and biogas e@ok
The diagram below shows a schematic representatitire project and its boundary:

Praject baovgdary

b

Bingas
reactor
|
l ¥
Bingas Slurry
Biogas burner
(coaking stove) voided non-

renewabls

crvicdad ;
Biamass

kerasens
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Sources and gases included in the project boundary:

Source Gas Included? | Justification/explanation
Thermal energy CO, Yes Major source of emissions
need —use of CH, No Excluded for simplification
kerosene N,O No Excluded for simplification
Thermal energy CO, Yes Major source of emissions
o need —non- CH, No Excluded for simplification
T renewable biomass N,O No Excluded for simplification
@ | share of the fuel
@ wood use
Animal waste CQ No Excluded as emissions from animal waste are CO
neutral
CH, Yes Major source of emissions
N,O No Excluded for simplification
Direct emissions | CO, No Excluded as emissions from biogas are @&tral
from the CH, Yes Main source of project emissions
> biodigester N,O No Excluded for simplification
S (physical leakage)
g Leakage CQ® No Any possible leakage is more than compendated
5 CH, No by unclaimed (a) avoided,® emissions from
'% N,O No cattle manure that goes into the biodigester, (b)
a avoided CQ@emissions from avoided application pf
fertiliser due to improved fertiliser from the b
slurry, and (c) avoided emissions of products of
incomplete combustion of fuel wood.

B.4.  Description of baseline and its development

The baseline parameters were identified using &eguof target households. SKG Sangha, who has
initiated the project, has identified two projedspibilities in poor rural areas of Karnataka Stathe
proposed project activity in Kolar District and émer proposed project activity in dry Taluks of Eais
District. The selected areas are both dry, haveebaurce deficits, and have similar farming systems

The survey was carried out in 84 households in &a3aluk and in 68 households in Channarayapatna
Taluk in Hassan District. The survey results shbat & typical household has on average 5 persans, a
annual income of 23,300 rupees (£290), and 4 @abi$ of cattle.

A study conducted by the Regional Biogas Develograed Training Centre, University of Agriculture
Sciences, Bangalore, during May 2006 to May 20@e (eference 1 in Annex 5) shows a very similar
typical household in Kolar district: average famslize is 5.36, income 12,350 rupees per year, land
holding of 4.13 acres, primary occupation animabdandry and secondary occupation agriculture and
sericulture (silk farming), with about 6 heads d@fttle. Therefore results from the baseline survey
conducted in Hassan and Channarayapatna Taluksas$dd District are also applicable for Kolar
District. The table with the Hassan District survegults is given in Annex 3.

12
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(i) Kerosene component
According to AMS-I.C “Thermal energy for user with without electricity”, version 13,

“For renewable energy technologies that displacartelogies using fossil fuels, the simplified
baseline is the fuel consumption of the technobgmat would have been used in the absence of
the project activity times an emission coefficidat the fossil fuel displaced. IPCC default
values for emission coefficients may be used.”

Without the proposed programme activity, househaidsiral areas of the Kolar District will continue
with their current practices of cooking using fueod and kerosene (for further discussion on thé s
section B.5 below).

The baseline survey results show that the averaigd kerosene consumption of a household in the
project area that would potentially be eligible forbiogas unit is 55.7 litres per year. The average
amount of kerosene that is used for starting faned cooking from this total amount is 35.9 litres p
year. The balance of the kerosene is used foritighfThe biogas systems will displace the average
amount of kerosene used for cooking and startires fas the kerosene will no longer be requiredhas a
accelerant to start cooking fires and for providinguick convenient fuel used to boiling water tiea

for visitors.

Therefore the baseline for the kerosene componfetiteoproposed project activity is considered to be
the use of 35.9 litres of kerosene per householdypar. The IPCC default value for stationary
combustion of kerosene in a residential categoungésl as the emission factor.

(ii) Non-renewable biomass component
According to AMS-L.E:

“Switch from non-renewable biomass for thermal &ations by the user”, it is assumed that in
the absence of the project activity, the baselitenario would be the use of fossil fuels for
meeting similar thermal energy needs.”

In the proposed project activity, the average pigditing household uses 3.9 tonnes of fuel wood per
year for cooking according to the baseline suresylts. Studies at the Karnataka State level havers

that Kolar District is a bioresource deficit zonbexe the demand for fuel wood and other bioressurce
far exceeds supply. For example, in the stuBior'esource Satus in Karnataka” (Ramachandra et al,
2004 - see reference 2 in Annex 5) Kolar Distries included in the Eastern Dry Agro Climatic Zone
which was identified as having a bioresource abditg to demand ratio of 0.39 i.e. only 39% of the
bioresources that were used could be considerée tenewable. Similar comments were made in the
study ‘Bioresource Potential of Karnataka: Technical Report No. 109" (Ramachandra and Kamakshi,
2005 — see reference 4 in Annex 5). These statd $#udies support the results of specific studies
bioresource use in Kolar District. The studywentorying, Mapping and Monitoring of Bioresources
Using GIS and Remote Sensing (Kolar District)” (Ramachandra and Rao, 2005 — see reference 3 in
Annex 5) assessed bioresource use in Karnatakadgihroemote sensing data analyses, field surveys
involving village level inventorying of the treewdirsity and mapping of resources using geographic
information systems and global positioning systelgs study generated a bioresource availability to
demand ratio for each taluk in Kolar District wiih average ratio for Kolar District of 0.22. Thigio
means that on average only 22% of the bioresoutasare used in Kolar District are renewable and
that 78% of the bioresources used in Kolar Disiret non renewable. As this study is specific tdako
District rather than a more general state levethstand given that the study incorporates detailed

13
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analysis of villages in the project area theseltesapresent the most accurate and appropriatesfifpr
non renewable biomass use in the Kolar District.

The households will switch to biogas systems whihable to meet all their cooking and some ofrthei
water heating needs. All fuel wood that is usedcfmoking will therefore be replaced once a houskthol
has a biogas unit. For the households in the prejexa, fossil fuels generally are too expensiv/@an
need expensive equipment for their use for cookingposes (for more details see the section B.5 on
additionality). There is no clear projected fodsiél to which such families would switch, as thega
between current income and the income needed ¢odafbssil fuel use for cooking purposes is large.
Nevertheless, kerosene could theoretically be densd as a projected fossil fuel, as it does netine
expensive cooking equipment, is available in therketa and some kerosene is already used by
households as an accelerant in cooking fires.

Therefore the baseline for the non-renewable bismpast of the programme is the use of kerosene for
supplying the same amount of thermal energy th26t3i.e., 78% of 3.9t) of non-renewable woody
biomass generates.

(iii) Cattle manure component

According to AMS-III.R “Methane recovery in agritutal activities at the household/small farm leyel”

version 1:
“The baseline scenario is the situation whereh@amdbsence of the project activity, biomass and
other organic matter are left to decay anaerolyiaaithin the project boundary and methane is
emitted to the atmosphere. Baseline emissiB&g/) are calculated ex ante using the amount of
the waste or raw material that would decay anaeatllgiin the absence of the project activity,
with the most recent IPCC tier 2 approach (chaffenissions from Livestock and Manure
Management’ under the volume ‘Agriculture, Foresaind other Land use’ of the 2006 IPCC
Guidelines for National Greenhouse Gas Inventari€suntry/regional-specific values shall be
used if available.”

“The amount of waste or raw materials that wouldagyeanaerobically in the absence of the
project activity is determined by survey of a sangtoup of households/small farms with a
confidence level of 95%. The survey should deteentire baseline animal manure management
practices applied. This small-scale methodologyniy applicable to the portion of the manure,
which would decay anaerobically in the absencehaf project activity established by the
survey.”

The general pattern of manure and waste managemastdefined during preliminary visits to
potentially participating households. In a typibalusehold that will participate in the proposedjgrb
activity, animal manure is currently dumped in pk®useholds collect animal manure produced when
cattle is kept in a shed. Each household hasia gie ground, which is on average approximatebym.
deep, where waste from the cattle shed — cow detrgw, green fodder and urine — is dumped. Waste
from the cattle shed is dumped in the pit alondhweidme crop waste and any food waste. The waste is
not turned or mixed during the year. During thenyaseason the pits get filled with water. In otheres

of the year, in order to keep the material in themet or liquid, kitchen waste water is also palieto

the pits. The animal waste is therefore decayirageobically in the pit and emits methane. The aits
cleaned out once a year and the material is apphigtie fields as a fertiliser. Such manure and pit
management is also described in the study caruethythe Regional Biogas Development and Training
Centre, University of Agriculture Sciences, Bangel@ef. 1 in Annex 5).
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Questions were included in the baseline surveyam long the material in the pits corresponds tafi)
uncovered slurry, (ii) drier cover on top but sfubelow the crust, (iii) solid wet material, ang)(solid

dry material. The survey categories corresponcéofollowing manure management systems given in
Table 10.18, Chapter 10.4, Volume 4 of the IPCC62G0idelines: (i) liquid/slurry manure management
system, (ii) liquid/slurry with crust cover manum@ganagement system and (iii) solid storage manure
management system. The survey results are backég the University of Agriculture Sciences study
referred to above.

The survey results have shown that manure is hdndla liquid/slurry manure management system for
6.3 months, in a liquid/slurry with crust cover rna@ management system for 3.1 months and in a solid
storage manure management system for the remarngonths.

Animal manure is collected primarily when the ansrare kept in the sheds that are attached toosecl
by the house. All the manure from the shed is put the pit. When animals are grazing outside, dang
only rarely collected and put into the pit. Animale kept in the sheds on average for 16.5 hourdaye
thus 69% of the total manure produced by the cattmllected and put into the pit as describedvabo
Although some manure that is dropped in the figddsollected and put into the pit, this manure hais
been included in the baseline calculations fordhke of conservativeness. A check of the amount of
manure going into the pit was incorporated in tbevasy by measuring the approximate total manure
production per day and the amount of manure thabliected and dumped in the pit. This also gives a
share of 69%.

The following table summarises how the shares afiure handled in different manure management
systems have been defined:

Survey question Corresponding Survey result | Share of Share of manure
(For how many manure management| (months) collected handled in
months does the system according to manure from | different manure
material in the pit IPCC definitions total manure | management
look...) produced systems (MS)

A B =A/12*B
... like an uncovered Liquid/slurry’ 6.32 0.69 0.36
slurry
... like a slurry with | Liquid/slurry with 3.12 0.69 0.18
a crust cover crust covet
... solid but wet Solid storage 2.56 0.69 0.15
... solid but dry Solid storage 0.01

After the installation of a biogas system, all thanure collected by an average surveyed househbld w
be fed into the 3fhbiogas units. For the Zhunits, the household will have fewer cattle thae 8nd
biogas units but in the same proportion of différeattle types. Although the survey results are
indicative of an average number of cattle aggretiieboth types of households — i.e. those elgfbr

2 Table 10.18 in the IPCC 2006 Guidelines definésdiistem as the situation when “manure is stosegkareted or
with some minimal addition of water in either tarksearthen ponds outside the animal housing, lysioalperiods
less than one year”.

% No separate definition is given for this systerthia IPCC 2006 Guidelines compared to the liquinfgl
definition, but the Methane Correction Factor iedent when the material has a crust cover.

“ Table 10.18 in the IPCC 2006 Guidelines definesdfistem as “The storage of manure, typicallyafperiod of
several months, in unconfined piles or stacks. Maumiable to be stacked due to the presenceudfiaient amount
of bedding material or loss of moisture by evaporgt
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a 3 nf unit and those eligible for a 2°mnit — in ex-ante calculations for the sake ofssrmativeness it

is assumed that only 2/3 of the collected manuranoverage surveyed household will be fed into the
2n? units (as the 2funits only have 2/3 the capacity of the3mits). The methane will be captured
and used for cooking.

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

The proposed project activity has not been annalneg. The project activity is dependent upon
receiving carbon credits and this intention wasresped during stakeholder consultation.

Pre-project situation

Families in rural areas of Kolar District use ttamhial cooking stoves fired with fuel wood and
additionally with kerosene. These can be cookinget made of three stones or simple design stoves
made of clay. The three-stone cooking stove cdstest nothing and traditional constructed stovet cos
only slightly more at 100 Indian Rupees (£1). Tinel fvood is collected from woody shrubs and fordste
areas. The demand for fuel wood is much higher thamegeneration of the woody biomass so theae is
severe shortage of fuel wood and forest resouneesdepleting. 78% of the collected fuel wood is non
renewable. Additionally, families use some kerosé&reenhancing the burning of fuel wood. Each
household uses 35.87 litres of kerosene per yeaofuking purposes.

The traditional cooking stoves have poor efficiengyarge amount of fuel wood is needed to generate
enough thermal energy for the household’s cookiegds. Burning of fuel wood in such cooking stoves
also results in comparatively large amounts of mglete combustion products — ¢HN,O, CO, and
non-methane hydrocarbons (NMHC), which are all gheeise gases more potent tharp,CO

Project alternatives

Alternatives to the proposed project activity cobéd

(a) use of kerosene for all cooking purposes;

(b) installation of Liquid Petroleum Gas (LPG) syss;

(c) the use of sustainable agricultural residuémibss) as a fuel,
(d) installation of biogas systems without the CDiM;

(e) continuation of the current, pre-project sitiat

There are no legal regulations for households ¢toresewable energy sources for their cooking needs
to capture methane from manure and organic wasterefore all the above alternatives are consistent
with existing laws and regulations.

Financial/investment analysis

(a) A small amount of kerosene is subsidised bygternment at a cost of 10 Rupees per litre. In
addition, kerosene is available on the marketaist of 25 Rupees per litre and some families, wdio
afford it, buy some kerosene to supplement theidigesl amount. The kerosene is used primarily for
enhancing the burning of fuel wood and for lightimigis not generally used as an alternative prymar
fuel as most families cannot afford to buy enouglokene for all their cooking needs and will camtin
using free fuel wood as their primary cooking firethe absence of the project activity.

(b) LPG systems are quite popular in urban areasumionly slowly penetrating into rural areas. The
costs of the system together with the running caststoo high for rural families to afford. LPG sy®
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cost 4,000 Rupees (£50) and each refill of 14.2ig§c350 Rupees per refill (for government subsitlis
refills). Studies have shown that commercial fudde LPG have achieved little penetration into the
domestic sector of rural India with only 1.3% ofuseholds in rural India using it for their cookifugpl.

(c) The households which will participate in thisject only have small areas of land (the average
landholding per family is 2.5 acres). Land is u$edsubsistence farming, and there are not enough
residues for use as a fuel.

(d) Biogas systems have slowly been penetratirgyrimtal India. However, in the majority of casdsst
has only been with some form of support from a ithar government subsidies. As noted above the
availability of government subsidies has reducedrdtically in recent years from around 250,000aunit
per year to around 5-10,000 units per year forethigre country which equates to at best only tens o
biogas units per District and an even smaller nurabdaluk level. Similarly, charity or donor finging

has contributed to biogas units in the past buhditancing is not able to cover the vast need for
improving the energy supply to rural householdénitia. The average annual household income of the
project area is around INR 23,000 (£290), whileitfial cost of installing a biodigester, even wheis
built from locally available material by trainedckd workers, is between INR 20,000 (£200) for & 2m
biogas unit and INR 23,200 (£230) for a*3ningas unit. Therefore the installation coststacehigh for

the majority of rural households to afford.

Without the CDM, none of the alternatives to thegmsed project activity except the continuatiorhef
current situation would be implemented. Continuatid the pre-project situation would mean further
methane and CCemissions from cattle manure and use of kerosedanan-renewable biomass. On the
contrary, the installation of biogas units providhe highest health and hygiene benefits compared t
other alternatives.

The participating households will make a small imdk contribution of materials and labour but
otherwise the project will be funded solely frone thale of the offsets created from the project’sGGH
emission reductions.

Common practice analysis

The majority of rural households use traditionadking stoves and burn fuel wood with some kerosene.

Some biogas systems have been installed in poal mouseholds of Kolar District, but they have been
either supported by schemes using charity or dewedmt assistance funding or government subsidies.
The Indian government used to provide annual sigssifibr around 250,000 biogas units per year but
now only provides subsidies for around 10,000 ksagits per year for the whole country. This amsunt
to only a handful of biogas units per year at aukdével and SKG Sangha no longer uses government
subsidies for installing biogas units.

The biogas units from this project will be instdll@ villages where there are no initiatives supgbiby
other NGOs or public agencies for the installatidrbiogas digesters and the proposed biogas project
activity will be solely dependent on carbon finafapart from a small in kind contribution of labaamd
materials from the beneficiary households). Thargetbe project is additional to what would othemvis
occur.

Impact of CDM reqistration

Funding of the proposed project activity is fullgpndent upon the project's CDM registration and
issuance of CERs.
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B.6. Emission reductions:

B.6.1. Explanation of methodological choices: |

Emission reductions are calculated as the differebetween the baseline emissions of the three
components — (i) displacement of kerosene, (iipldissment of non-renewable biomass and (iii) the
capture and destruction of methane from animal mearwand the project emissions.

Baseline emissionfor the_kerosene componemte calculated based on the amount of kerosenevitha
be displaced, its density, net calorific value ahd emissions factor for stationary combustion of
kerosene in the residential category (accordingMs-1.C “Thermal energy for user with or without
electricity”, version 12).

BEkerosene= errosene* N * pkerosene* NCVkerosene* Eerrosene* 10_9 (1)
BEcrosenc— baseline emissions from burning of kerosendémrsehold cooking needs (t ¢lyear)
Frerosene— annual amount of kerosene used for cooking iavemage household participating in the

Kolar District Biogas Project (I/year)
Prerosene— kerosene density (kg/l)
NCVierosene—  Net calorific value of kerosene (TJ/Gg)
ERerosene— emissions factor of kerosene (kg AKQJ)

Baseline emissionfor the _non-renewable biomass componarg calculated based on the use of the
biomass (fuel wood) that is replaced, the fractibthe biomass that is non-renewable biomass, laad t
emissions factor of kerosene as a projected atigenfuel (according to AMS-I.E “Switch from non-
renewable biomass for thermal applications by #$ex'). The quantity of the biomass that is replaised
calculated using option (a) in order to provide @enconservative answer. It is calculated as tbdumt

of the number of appliances (biogas units) mukighlby the estimate of average annual consumption of
biomass per appliance (i.e. the annual use ofviweld in an average household) determined based on a
survey of a representative sample of households.

BENRB = Bbiomass* N * 1:NRB * NCVbiomass* Eerrosene* 10_3 (2)
BEnrs — baseline emissions from the combustion of marewable part of the fuel wood used for
cooking in households (t G&year);
Bhiomass— guantity of biomass that is substituted oraept in an average household (t/year);
N — number of households;
fnre — fraction of biomass used in the absence ofeptajctivity that can be established as non-

renewable biomass using survey methods;

NCVypiemass— Net calorific value of the non-renewable biosnéigat is substituted (TJ/tonne). Default
value of 0.015 TJ/tonne specified in AMS I.E isdisand

EReosene—  €missions factor for kerosene combustion irsbbalds as kerosene is the most reasonable
projected fossil fuel in the absence of projectvitgt (kg CO,/TJ). Default value 71,500
kg COJ/TJ specified in AMS I.E. is used.

Baseline emission®r the_ manure componeate calculated based on the amount of manurenibald
decay anaerobically in the pits, using the TiempBRraach from the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories (according to AMS-IIMethane recovery in agricultural activities at the
household/small farm level”, version 1). Emissiactbrs for manure of different cattle categoriesirgd
cows, buffalo and other cattle) are calculated @asenationally published (where available) and@PC
default values (where nationally published values reot available) for volatile solid excreted byclea
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animal category, maximum methane producing capdoitymanure of each animal category, methane
correction factors for liquid/slurry, liquid/slurryith natural crust cover and solid storage manure
management systems in a warm climate with avemedrature of ZIC and fractions of total manure
handled in these manure management systems.

BEmanure= 2 (EFr * N1) * N * GWP_CH, / 1000 (3)
BEanure— baseline emissions from methane emissions feoraerobic decay of manure (t
COselyear);
T- species/category of livestock;
EF — emissions factor for a defined livestock popata(category), (kg ClHper animal per
year); and
Nt — the number of head of livestock species/catefjon an average household.
EFm = VSm * 365 * By * 0.67 kg/nd * Y51 (MCFsy) / 100 * MSr.s ) 4
VS — daily volatile solid excreted for livestocktegory T (kg dry matter per animal per day);
365 — basis for calculating annual VS producfideys per year);
Bom — maximum methane producing capacity for manuoelyced by livestock category (TAm
CH, per kg of VS excreted);
0.67 — conversion factor for convertinﬁ @H, to kg CH;
MCFsy— methane conversion factors for each manure gesnent system S by climate region k
(%); and
MSsx— fraction of livestock category T's manure haadlising manure management system S in

climate region k (dimensionless).

The proposed project lies in one climatic regioritlfwhigh temperatures). The manure management
system is different at different times of the yése Table in section B.4 to see how fractions arfiume
handled in different manure managements systems aéefimed). Therefore the formula used is:

EFm = VSm) * 365 * By * 0.67 kg/rr? * (MCFiquig/ 100 * MSiquia + MCPRiguid with crusf100 *
MSyuid with crust T MCFsid/ 100 * MSso1ig) (5)

Project emissiongre calculated as a physical leakage of methama the biogas unit (in the biogas
reactor and when biogas is combusted in the burNerjossil fuels or electricity is used for constiing
or managing the biogas units.

PE = LRy * f_collected *Yr, (GWP_CH * 0.67 kg/ni * Bom * VS * 365) / 1000 (6)

PE — annual project emissions from physical leakag the biogas digesters (t @&year);

F_collected — fraction of total excreted manurd thaollected (dimensionless);

LFap — methane leakages from anaerobic digesters (dimaess). Default value of 0.1 specified
in the AMS-III.R is used;

0.67 — conversion factor of1@H, to kg CH;;

B, — maximum methane producing capacity for manuoelyced by livestock category T {m
CH, per kg of VS excreted); and

VS — daily volatile solid excreted for livestock egory T (kg dry matter per animal per day).

Leakagerelating to non-renewable biomass will be asseBsed ex-post surveys of users and areas from
where biomass is sourced.
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B.6.2. Data and parameters that are available atalidation:

Data / Parameter: Feerosen
Data unit: | (litres)
Description: Annual amount of kerosene used fokowpand starting fires in an average

household

Source of data used:

Baseline survey

Value applied:

35.87

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

The value is defined based on a survey of a reptathee sample o
households. The survey is described in Annex 3.

Any comment:

Data / Parameter: Prerosent

Data unit: kg/l

Description: Density of kerosene
Source of data used: IPCC default value
Value applied: 0.817

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

D

Local or regional value for kerosene used in thggut area is not availabl
therefore the IPCC default value is used

Any comment:

Data / Parameter: NCVierosen

Data unit: TJ/Gg

Description: Net calorific value of kerosene

Source of data used: Table 1.2 in 2006 IPCC Guidslfor National Greenhouse Gas Inventories
Value applied: 43.8

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

Default net calorific value suggested by IPCC

Any comment:
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Data / Parameter: EFerosent

Data unit: kg CQTJ

Description: Emissions factor from burning of kesns in households

Source of data used: Table 2.5 in 2006 IPCC Guidslfor National Greenhouse Gas Inventories
Value applied: 71,900

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

Default emissions factor for stationary combustirthe residential categor
suggested by IPCC

D

Any comment:

This value is used for calculating (BE.ne FOr BEre, the default value
specified in AMS L.LE, 71,500 kg G{O1J, is used

Data / Parameter: Bhiomas:

Data unit: T

Description: Quantity of biomass that is substidube replaced in an average household
Source of data used: Baseline survey

Value applied: 3.9

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

The value is defined based on a survey of a reptathee sample o
households. The survey is described in Annex 3.

]

Any comment:

Data / Parameter:

fNRB

Data unit:

Dimensionless

Description:

Fraction of biomass used in the abseat project activity that can b
established as non-renewable biomass using surgéyoais

e

Source of data used:

"Inventorying, Mapping and Nwing of Bioresources Using GIS and
Remote Sensing” study (Ramachandra and Rao 200&e-reference 3 in
Annex 5)

Value applied:

0.78

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

The study by Ramachandra and Rao is both recentspedific to Kolar
District. It uses remote sensing data analysek] Sarveys involving village
level inventorying of the tree diversity and mapmpinf resources usin
5 geographic information systems and global positigrsystems in villages i
the project area. The 0.78 value is obtained frbwn average bioresourg
availability to demand ratio for the Taluks in KoRistrict (for details on the
calculations see Annex 3).

=]

e

Any comment:

21



PROJEC

T DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03

CDM - Executive Board

Data / Parameter: GWP_CH,

Data unit: tCQ/tCH,

Description: Global warming potential for methane
Source of data used: IPCC

Value applied: 21

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

Default value suggested by IPCC

D

Any comment:

Data / Parameter: Nt

Data unit: Dimensionless (number)

Description: Number of heads per cattle speciesguay in an average household
Source of data used: Baseline survey

Value applied: 3.73 for dairy cows, 0.28 for budig| 0.52 for other cattle

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

The values are defined based on a survey of a geprative sample d
households. The survey is described in Annex 3

D

=

Any comment:

Data / Parameter: VS
Data unit: kg dry matter / (head * day)
Description: Daily volatile solid excreted for listock category T

Source of data used:

Tables 10A-4 to 10A-6 in 2B0BC Guidelines for National Greenhouse ¢
Inventories, Biogas Technology by B.T. Nijagunae(seference 5 in Annex 5
Table 2.12 p29.

5as

Value applied:

3.8 for dairy cow, 3.1 for buffalb4 for other cattle

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

Nijaguna (see reference 5 in Annex 5). As natignpiliblished values are n
available for other cattle, IPCC default Indian softinent values are used f
5 buffalo and other cattle.

India specific value taken for dairy cows from BasgTechnology by B.T|.

Any comment:
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Data / Parameter: Bm

Data unit: m CHy/kg VS

Description: Maximum methane producing capacitymf@nure produced by livestock
category T

Source of data used:

Tables 10A-4 to 10A-6 in 20@BC Guidelines for National Greenhouse G
Inventories

Value applied:

0.13 for diary cattle, 0.1 for budfand other cattle

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

Default values suggested by IPCC

Any comment:

Data / Parameter:

MCFmanure (MCFM ) I\/ICFquuid with crust MCFsoIid)

Data unit:

%

Description:

Methane correction factor for cattleamare for each manure managem
system S by climate region k

ent

Source of data used:

Table 10.17 in 2006 IPCC dop&kefor National Greenhouse Gas Inventor

es

Value applied:

78 for liquid/slurry manure managatgystem (MCFuq), 48 for liquid/slurry
manure management system with natural crust caM&@F{guia with crus), S for
solid storage manure management system ((MQF

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

5

Values corresponding to average annual temperati2°C are taken fo
MCFiguidas MCRiguid with crust and MCRgie. Temperature data was taken fr
Natural resources data management system, a Bfdabpartment of Scienc
and Technology, Government of India

Any comment:

Data / Parameter:

MSnanure (MSIi_qu_id- Msliquid with crusts MSsoIid)

Data unit:

Dimensionless

Description:

Fraction of livestock category T's e handled using manure managemn

system S in climate region k (fraction of livestomkanure handled usin
liquid/slurry manure management system, fractiotivelstock manure handle
using liquid/slurry with natural crust cover an@dtion of livestock manur
handled using solid storage manure managemennsyste

ent

Do o

Source of data used:

Based on baseline survey

Value applied:

0.36 for liquid/slurry manure managat system (M&is), 0.18 for
liquid/slurry with crust cover manure managemestem (MSquid with crus), 0.15
for solid storage manure management system{MS

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

See manure component in section B.4 for the detaikplanation.

Any comment:
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B.6.3 Ex-ante calculation of emission reductions:

Project emissions

(i) Avoided kerosene
Annual baseline emissions for 1 operating unit:

— * * * * -9
BEkerosene— errosene pkerosene NCVkerosene Eerrosene 10

The following parameters are used:

Parameter Value Unit Source

Frerosen 35.87 [ Baseline survey

Dkerosen 0.817 kg/l IPCC

NCVierosen 43.8 TJIGg IPCC 2006 T.1.2
EFRerosen 71,900 kg CQTJ IPCC 2006 T.2.5
Therefore:

BEerosene= 35.87 | * 0.817 kg/l * 43.8 TJ/Gg * 71,900 kg @TJ * 10° = 0.092 t CQ

(i) Avoided non-renewable biomass
Annual baseline emissions for 1 operating unit:
BENRB = Bbiomass* fNRB * NCVNRB * Eerrosene* 10_3

The following parameters are used:

Parameter Value Unit Source

Boiomas 3.9 T Baseline survey

fure 0.78 - Study by Ramachandra and
Rao 2005, see Annex 5

NCVyre 0.015 TJ/t IPCC 2006 T.1.2

EFRcerosen 71,500 kg C@QTJ AMS |L.E

Therefore:

BEnge = 3.9t *0.78 * 0.015 TJ/t * 71,500 kg GJ * 10°= 3.263t CQ

(iii) Avoided methane from cattle manure
Annual baseline emissions for 1 operating unit:
BEmanure= 2m (EFr * N1) * N * GWP_CH,/ 1000

EFn = VS * 365 * By * 0.67 kg/ i * (MCFiiquia/100 * MSiquia + * MCFiguid with crus{ 100 *
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MSyuid with crust T MCFsid/ 100 * MSsq1ig)

The following parameters are used:

Parameter Value Unit Source

GWP_CH 21 kg CQ/ kg CH, IPCC

MCPFiquid 78 % IPCC 2006 T. 10A-4 to 10A-6

MCFquuid with crus 48 % IPCC 2006 T. 10A-4 to 10A-6

MCFsig 5 % IPCC 2006 T. 10A-4 to 10A-p

MSiiquid 0.36 - Baseline survey

M Siiquid with crus 0.18 - Baseline survey

MSsoiid 0.15 Baseline survey
Dairy cow

N+ 3.73 - Baseline survey

VSm 3.8 kg dry Biogas Technology by B.T.
matter/(head*day)| Nijaguna

Bom) 0.13 m CHJ/kg VS IPCC 2006 T. 10A-4 to 10A-p
Buffalo

N+ 0.28 - Baseline survey

VS 3.1 kg dry IPCC 2006 T. 10A-4 to 10A-6
matter/(head*day)

Bom 0.1 m CHy/kg VS IPCC 2006 T. 10A-4 to 10A-6
Other Cattle

N+ 0.52 - Baseline survey

VS 14 kg dry IPCC 2006 T. 10A-4 to 10A-6
matter/(head*day)

Bom 0.1 m CHy/kg VS IPCC 2006 T. 10A-4 to 10A-6

Therefore:

EFsaiy cow = 3.8 kg VS/(head*day) * 365 * 0.13*€H,/kgVS * 0.67 kg/m *
*(78/100 * 0.36 + 48/100 * 0.18 + 5/100 * 0.1545.26 kgCH/year

ERuiao = 3.1 kg VS/(head*day) * 365 * 0.1%€H,/kgVS * 0.67 kg/m *
*(78/100 * 0.36 + 48/100 * 0.18 + 5/100 * 0.1528.40 kgCH/year

EFoter catie = 1.4 kg VS/(head*day) * 365 * 0.1 CH./kgVS * 0.67 kg/m *
*(78/100 * 0.36 + 48/100 * 0.18 + 5/100 * 0.15)12.83 kgCH/year

BEanurefor a 3ni unit = (45.26 kgCHlyear*3.73 + 28.40 kgCiflyear*0.28 +
+ 12.83 kgCHlyear*0.52)* *21 kgCGQ/kgCH,/ 1000 = 3.85 tCO2e

BEmanurefOr @ 201 unit = 3.85 tCO2e * 2/3 = 2.57 tCO2e
Assuming 30% of the units are %pmits and 70% are Jhanits, then BE,for 1 average unit is:

BEmanure = 3.85tCO2e * 0.7 + 2.57 tCO2e * 0.3 = 3.46 €
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(iv) Total baseline emissions for one operatinig:un
BE = BE(erosene+ BENRB + BEn’]anurez 0.092 t CQ+ 3.263 t CQ+ 3.467 t C@ = 6.82 t C@

Project emissions

Annual project emissions for one operating unit:

PE = LFp * f_collected *Yr, (GWP_CH * 0.67 kg/nf * Bon * VS, * 365) / 1000 =
=LRkp* f_CO”eCted * GWP_C'Z;'* 0.67 kg/rﬁ * 365 * Z(T) (Bo(T) * VS(T))

The same parameters as the ones used for calgubeteline emissions from cattle manure are used.
Therefore PE for one 3%unit:
PE_3m3=0.1*0.69 * 21 kgGkgCH,* 0.67 kg/ni* 365 * (0.13 nf CHy/kgV'S *
* 3.8 kgVS/(head*day) + 0.1 ICH,/kgVS * 3.1 kgVS/(head*day) + 0.1 hCH/kgVS *
* 1.4 kg VS/(head*day)) / 1000 = 0.709 t gD
PE for one 2 rhunit:
PE_2m3=2/3* PE_3m3=0.473t&0

Assuming 30% of the units are 2mmits and 70% of the units are 3umits, then PEor 1 average unit
is:

PE=0.709tC& *0.7+0.473tCe& *0.3=0.639t Ce

Emission reductions

Emission reductions for one operating unit:
BE=BE-PE=6.82tC®-0.64tCQe =6.18tCGe
Annual emission reductions for the whole projed ealculated by multiplying emission reductions for

one operating unit by number of biogas units ofiegain that year. Schedule for construction and
operation of biogas units is provided in the tdiséow:

Year Units built Units in Operation

3,500 1,750

6,500 6,750

10,000

10,000

10,000

10,000

10,000

10,000

0
1
2
3
4
5 10,000
6
7
8
9
1

0 10,000
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B.6.4 Summary of the ex-ante estimation of emissiaeductions:

Year Estimation of Estimation of Estimation of Estimation of
project activity baseline emissions | leakage (tonnes of | overall emission
emissions (tonnes of (tonnes of CQe) CO2e) reductions (tonnes
CO.e) of CO.e)

Year 1 1,117 11,938 0.00 10,821

Year 2 4,310 46,048 0.00 41,737

Year 3 6,385 68,219 0.00 61,833

Year 4 6,385 68,219 0.00 61,833

Year 5 6,385 68,219 0.00 61,833

Year 6 6,385 68,219 0.00 61,833

Year 7 6,385 68,219 0.00 61,833

Year 8 6,385 68,219 0.00 61,833

Year 9 6,385 68,219 0.00 61,833

Year 10 6,385 68,219 0.00 61,833

| B.7 Application of a monitoring methodology and desription of the monitoring plan:

B.7.1 Data and parameters monitored:

INFoe
A ’

Data / Parameter: Nperating
Data unit: -
Description: Number of systems (biogas units) ofiega

Source of data to be
used:

SKG Sangha

Value of data

Description of
measurement methods
and procedures to be
applied:

When SKG Sangha installs biogas systems in a ejldadrains a local person {
5 be the main contact with SKG Sangha to maintainrapdir biogas systems a
to monitor and report the operation of systems.niNdly any faults with the
biodigesters are resolved by the local contactgremn the same day as t
complaint is lodged. SKG Sangha will check eacht annhually to ensure it i

operating.

QA/QC procedures to
be applied:

Any comment:
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Data / Parameter: Feerosen
Data unit: L
Description: Amount of kerosene consumed by housediter installation of biogas unit

Source of data to be
used:

SKG Sangha

Value of data

Description of

measurement methods

and procedures to be
applied:

Survey of representative sample of villages.

D

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: Bhiomass
Data unit: T
Description: Consumption of fuel wood in househgddsticipating in the project activities

Source of data to be
used:

Surveys

Value of data

Description of
measurement methods
and procedures to be
applied:

D

SKG Sangha will survey a sample of households. bty 22% of an averag
5 household fuel wood consumption is renewable biemasd 78% is non
renewable biomass. 3.9 tonnes of fuel wood are asealerage for cooking ar
3.4 t are used for other purposes (mainly for Ingatvater). Information will bg
sought on the quantity of biomass consumed aftpteémentation of the projec
activity — i.e. the difference between the totadlfwood consumption in th
baseline (7.3 t) and the total fuel wood consunmpéfier project implementatio
(monitored value) will be used for calculating esiim reductions from save
biomass (applying the fraction of non-renewablaezes).

oo Db ~

QA/QC procedures to
be applied:

Any comment:

Data / Parameter:

B)iomass,nm—proiect

Data unit:

T

Description:

Consumption of fuel wood in househaids participating in the project
activities.

Source of data to be
used:

Surveys

Value of data

Description of
measurement methods
and procedures to be
applied:

SKG Sangha will survey a sample of households rin&ion will be sought on
5 the quantity of biomass consumed as well as wherdiomass is sourced from,
in order to identify if any non-renewable biomaased by the project activitie
increases the use of non-renewable biomass in holgsenot participating i
the project.

[

Il

QA/QC procedures to
be applied:

Any comment:
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Data / Parameter: Htove

Data unit: h

Description: Annual hours of operation of biogasrau

Source of data to be | Surveys

used:

Value of data

Description of SKG Sangha will survey a sample of households.

measurement methods
and procedures to be
applied:

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: N

Data unit:

=

Description: Annual average animal population imausehold (number of heads of dia
cow, buffalo and other cattle).

y

Source of data to be | Survey of a sample of households.
used:

Value of data

Description of SKG Sangha will survey a sample of households.
measurement methods
and procedures to be

applied:

QA/QC procedures to

be applied:

Any comment:

Data / Parameter: Bhanure. generate:

Data unit: T

Description: Average amount of animal manure geerdrper household per year.
Source of data to be | Survey of a sample of households.

used:

Value of data

Description of SKG Sangha will survey a sample of households.

measurement methods
and procedures to be
applied:

QA/QC procedures to
be applied:

Any comment:
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Data / Parameter: Bhanure fec

Data unit: T

Description: Average amount of animal manure féd abiogas digester per year.

Source of data to be | Survey of a sample of households.

used:

Value of data

Description of SKG Sangha will survey a sample of households.

measurement methods

and procedures to be

applied:

QA/QC procedures to

be applied:

Any comment:

Data / Parameter: Bipplication of sludge

Data unit:

Description: Proper application of the sludge fribva biogas unit.

Source of data to be | Survey of a sample of households.

used:

Value of data

Description of SKG Sangha will survey a sample of households &xkhvhether sludge from

measurement methods the biogas unit is applied on the fields correctly.

and procedures to be

applied:

QA/QC procedures to

be applied:

Any comment:

The following sustainable development indicatorl also be monitored (see Annex 6 for further

details):

Sustainable Development Indicator Data unit| Measuré (m), calculated (c) or estimated
(e)

Avoided emissions of products of Tonnes Estimated based on monitored biomass usg in

incomplete fuel wood combustion non-project households and project households

Number of additional employment Estimated

positions

Saved expenses on kerosene and fuel | Rupees Calculated using surveys

wood purchases

Saved time spent collecting fuel wood | Hours Estimated using surveys

Number of people who received training Estimated
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B.7.2 Description of the monitoring plan: |

Through its work with biogas plants over the laStykars, SKG Sangha has developed a system of
installing and maintaining the biogas units. Theeragional and monitoring plan builds on this
experience.

All households participating in the project getiniag on how to manage and maintain the biogas
digester. One person from each village remaingrtai@ contact for coordinating with SKG Sangha. This
person will be trained in how to:

e supervise project implementation in the village;
« maintain and repair the biogas units;

e monitor the project activities; and

e keep records.

A number of separate training sessions are alsdoruthe households who have biodigesters instatied
ensure that beneficiaries use their units correctly

During installation the household will sign threleqes of paper to confirm that the masonry work, th
pipe fitting work and the overall biodigester haseb installed satisfactorily. An SKG Sangha
representative will check the unit once it has biestalled to ensure the biogas unit has beenliedta
correctly and this information will then be recoddand logged in SKG Sangha’s records. The records
will also include information on the size of eaahitu- whether it is a 3 funit or a 2 M unit. Each
biodigester is given a unique identification magkto indicate:

« who sponsored the biodigester;

« who built the biodigester;

< which year the biodigester was built in; and

< which number biodigester it is for that village tbat year.

Once the unit is installed village representatiwélé also record for each participating householt a
periods that a biogas digester and/or biogas cogkeot functioning. Normally any problems with the
biogas units will be resolved the same day as tlggnal complaint. Households also have a sepamate
post paid form that they can send directly to SkaBdha to inform SKG Sangha of any problems in the
event that they experience any problems with thi#age representative. The fact that householdsema
an in-kind contribution to the construction of bésgunits also makes them more interested in making
proper use of these units. SKG Sangha will morther functionality of each biodigester unit once per
year.

SKG Sangha will also undertake survey monitorintgheffollowing:
» average amount of kerosene used
» average NRB use of households with unit
» average NRB use of households without unit
» average annual hours of operation of a unit
e average animal population per household
» average amount of manure generated on the farm
e average amount of animal manure fed into the system
» proper soil application of the final sludge
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name of the responsible person(s)/entity(ies)

B.8 Date of completion of the application of the bgeline and monitoring methodology and the

12 September 2008. CarbonAided Ltd (see Annex fuibcontact details).

At least 20 years.

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

The project activity will use a fixed crediting jpesf.

\ C.2.2.1. Starting date:

01/01/2009

\ C.2.2.2. Length:

10 years

\ SECTION D. Environmental impacts

No negative environmental impacts were identifidthe project will have the following positive

environmental impacts in addition to the reducfio€O, and CH emissions:

e The project will reduce consumption of fuel woodueing pressure on scarce forest resources.

Currently the major part of collected fuel woodnesgents non-renewable biomass;

« Efficient cooking stoves will reduce indoor air luion;
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e Soil quality and its water retention capacity argpexted to improve after replacing
indiscriminate use of chemical fertilisers with &pgtion of high-quality compost; and

« The risk of water pollution will be reduced dueptmper management of wastewater and reduced
use of chemical fertilisers and pesticides.

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

Environmental impact analysis for the project dttiis not required by Indian laws.

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

SECTION E. Stakeholders’comments \

The local stakeholder consultation was carried adwing July and August 2008 in a representative
sample of villages. Responses to the consultatiows strong demand for biogas units from household
who currently do not have one. This was especthllycase in households where people knew someone
who already has a biogas unit.

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

SKG Sangha has met with potential participatingsetwlds.

E.2. Summary of the comments received: \

The comments received were overwhelmingly positRetential beneficiaries noted the time savings
from no longer having to spend up to a few houcheatay collecting wood. Potential beneficiariesaver
also keen to reduce the smoke generated while mgakid the soot build up on pots and in the kitchen
area. Stakeholders also noted the conveniencegébias it provides a quick starting cooking fulelclv

is useful when meals or pots of tea have to beguespquickly.

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

Comments from the local stakeholder consultatioocgss confirm that there is a strong demand for
biogas units that is not being met by current govamt, charity or other developer efforts.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organization: SKG Sangha
Street/P.O.Box: " Main Road, Gandhi Nagar
Building: 532

City: Kolar

State/Region: Karnataka State
Postfix/ZIP: 563 101

Country: India

Telephone: +91 9243436266, +91 81522 25370
FAX: +91 8152224146

E-Mail: skgsangha@gmail.com

URL: www.skgsangha.org

Title: Mr

Last Name: Devabhaktuni

First Name: Vidya Sagar

Mobile: +91 98441 60038

Direct FAX: +91 81522 24146

Personal E-Mail:

president@skgsangha.org

Organization:

CarbonAided Ltd

Street/P.O.Box:

Grosvenor Gardens House, 35-37v@nas Gardens

City: London

State/Region:

Postfix/ZIP: SW1W 0BS

Country: United Kingdom
Telephone: +44 207 953 4051
FAX: +44 207 953

E-Mail: dickjones@carbonaided.com
URL: www.carbonaided.com
Represented by: Richard Jones

Title: Mr

Last Name: Jones

Middle Name: P

First Name: Richard

Mobile: +44 7717 524 044
Direct tel: +44 207 953 4051

Personal E-Mail:
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING
The proposed project activity does not involve aoplic funding. The participating households will
make a small in kind contribution of materials daldour but otherwise no other funding or assistance

will be available to implement the project. Thejpod will be funded solely from the sale of thesefts
created from the project’'s GHG emission reductions.
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Annex 3
BASELINE INFORMATION

A. English translation of baseline survey sheet:

Household Energy & Manure Management Survey

Village:

Taluk:

| Date

Survey Number inlgge:

1. General Data

Name:

Number of people in household:

Income: |, Rs 0 per day [0 per week 0O per month [ per year
2. Fuel Consumption
Kerosene
Used for Amount (litres) Price per litre (Rs)
Cooking: 0 per day 0 per week O per month [0 per year Subsidised:
Lighting Fire: 0 per day 0O per week [0 per month 0 per year
Lighting: 0 per day 0 per week O per month [0 per year In the market:
Other: 0 per day 0O per week [0 per month [0 per year
Amount subsidised 0 per day 0O per week [0 per month 0 per year
by government;
Firewood
Use and Source Amount (kg
Used for cooking 0 per day 0 per week 0 per month 0 per year
Used for other purposes 0 per day 0 per week 0 per month 0 per year
Purchased 0 per day 0 per week 0 per month 0 per year
Collected from forests 0 per day 0 per week 0 per month 0 per year
Collected from private land 0 per day 0 per week 0 per month 0 per year
Other source (specify)......ccccceeeee.. 0 per day 0 per week 0 per month 0 per year
Purchased Price: Rs/Kg,of ... Rs/tonne
wood:
Price trend in recent years: 0 increasing [0 stable 0 decreasing 0 don't know
Colle(;:'ted Time spent collecting (hours): 0 per day O per week 0 per month
Wood: Trend in time taken to collect woodl increasing [ stable [0 decreasing [ don't know
in recent years:
Distance to collection area:
Distance trend in past years: Oincreasing 0 stable 0O decreasing 0 don't know
Type of firewood collected (if Chopped trees: 0
possible, provide approximate Chopped branches: a0
share) Dead wood on ground: | I
Other: 0
Other biomass
Type (specify) Amount (kg)
0 per day 0 per week 0 per month 0 per year
0 per day 0 per week 0 per month 0 per year
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3. Manure management

Livestock numbers: Dairy cows: ...... Buffalos: ..... Other cattle: ......
Where do you normally keep thel In a shed ...lhours perday | OInthe fields | ......... [0 hours per day
animals? | .. Oshare (%) | | s 0 share (%)
Where is the manure from the | 0 In a pit 0 On the fields O Other ..o,

shed put?

What happens to the manure from the

animals when they are in the fields? 0 Collected and put in pit 0 Left in the fields 0 Other............c..euveeeeeee.
Total amount of manure 0 kg 0 per day 0 per week

produced by animals 0 tonnes 0 per month 0O per year
(approximately, if known): 0 baskets

Total amount of manure 0 kg 0 per day 0 per week

collected from shed and put in 0 tonnes 0 per month 0 per year

pit: 0 baskets

Total amount of manure 0 kg 0 per day 0 per week

collected from fields and put in 0 tonnes 0 per month [ per year

pit: 0 baskets

If some dung goes into a compost pit

(i) What is the depth of the pit (in metres)?

(ii) Apart from dung, what else is added to the
pit?

0 Crop waste [ Food waste 0 Toilet waste [ Other

(iif) What share of the pit is made up of this
other waste?

(iif) For how many months of the year is the
material in the pit most like the following state

Approximately ............. % of the total mateiiiathe pit

0 Anuncovered slurry | L months
LU A covered slurry or slurry with crust | ... months
"0 Solid material butwet | months

0 Solid materialanddry | ... months

(v) How long does it take the pit to fill up?

(vi) What happens to manure and other pit w3
once the pit is full?

\HManure and other waste is piled on top of thetiegit
0 A new pit is dug and manure and waste is puténeth
0 Other

(vii) Does the material in the pit get mixed or
turned?

Oyes [Ono (if yes please indicate how often)

(viii) How often does the pit get emptied?

0 once per year (indicate month(s) when pit emptied

0 more than once per year (indicate how often. co....cvvvveeeeeeee...

4, Interest in biogas

Are you interested in getting a biogas unit?

If yes, why? 0 money savings 0 time s

avings O cleaner [ less smokell more convenient to cook! other

If no, why?
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B. Survey results:

38

Value :
Nr. |Survey Question Unit Hassan Channa- |Average Csrr;;SeptZ?dmg Value |Unit
rayapatna P
1]Sample Size Household 84 68
2|No. of persons in a HH Person 5.26 4.99 5.12
3|Yearly Income Rupees 23,214 23456 | 23,335
4|Kerosine use per month
4.1]for cooking I/month 2.80 2.05 2.43 |F_kerosene 35.87 |llyear
4.2(for starting fire I/month 0.99 0.13 0.56
4 3]for lighting I/month 1.97 134 1.66
4.4|other usage I/month
Qunatity of kerosene
4.5|subsidised by Government |I/month 3.10 2.33 2.72
Price of subsidised
4.6|kerosene Rupees 10 10
4.7]Market price of kerosene Rupees 24.76 25.91 25.34
5|Firewood use per day
5.1]cooking kg 11.37 10.00 10.68|B_biomass 3.9 [t/year
5.2]other use kg 11.01 7.74 9.37
5.3|Purchased kg 145 1.06 1.25
5.4]Collected from Forests kg 12.49 6.43 9.46
5.5|collected from Private lands |kg 5.59 5.54 5.57
5.6]distance to collection area |km 5.03 1.90 3.47
6]Animals
6.1]Dairy cows head 419 3.26 3.73|N_dairy_cow 3.73
6.2|Buffalo head 0.27 0.28 0.28|N_buffalo 0.28
6.3]other cows head 0.48 0.56 0.52(N_other_cattle 0.52
6.4]Animals kept in the shed h/day 16.70 16.21 16.45]f_collected 0.69
6.5]animals grazein the fields |h/day 7.30 7.79 7.55
6.6]Animal manure production |kg/day 70.60 73.90 72.25
Manure collected and put
6.7]into pit kg/day 50.18 50.18 50.18|f _collected 0.69
7|Manure pits
7.1]Depth m 142 1.10 1.26
MS_liquid (=
Fr.2/12*
7.2|Material as uncovered slurry|months 6.45 6.19 6.32|f_collected) 0.36
MS_liquid_with_
crust (=F7.3/
7.3|Material as covered slurry  |months 3.10 3.15 3.12|12* f_collected) 0.18
MS_solid_storag
e (=Fr4/12*
7.4]|Solid material but wet months 2.46 2.66 2.56]f collected) 0.15
7.5]Solid material but dry months 0.01 0.00 0.01
7.6]Time to fill up the pit months 10.14 7.57 8.86
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Nr. [Survey question Answer
8|Other information
8.1|Other sources of biomass |Coconut, arikenut and agricultural residues
8.2|Price of fire wood lto4
8.3|Price trend Increasing
8.3|Coallected wood Thomy bushes to felled trees
8.4|Collection time trend Increasing
8.5]|Time spent on collection Varying from 3 hours in a day to few days in a year
Where do the animal waste
8.6]ends up Compost pit
Manure of animals while
8.7|grazing Left out and rarely collected
8.8|What else is added to the pifj Crop waste, animal shed waste with urine, leaves, weeds, etc.
How often does the pit get
8.9]emptied? Once in a year
What happens to manure
and other pit waste once the
8.1|pit is full? Gets piled up on top
Does the material in the pit
8.11]get mixed or turned? Never
Are they interested in getting
8.12|a biogas unit? Yes
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C. Calculations:
Kerosene component
Methodology: AMS-1.C. “Thermal energy for user with or without electricity”, version 13

BE_kerosene = F_kerosene * N * [ro]_kerosene * NCV_kerosene * EF_kerosene * 1.0 E-9

Parameter Abbr. Value Unit
Number of households N 10000

Kerosene use per household per year F_kerosene 35.87]l

Density [ro]_kerosene 0.817]kgll

Net calorific value NCV_kerosene 43.8|TJ/Gg
Emissions factor EF_kerosene 71900]kgCO2/TJ
Factor to convert units 1.00E-09

BE annual BE kerosene 922.90Jt CO2e
BE annual for 1 unit 0.092]t CO2e

Non-renewable biomass component
Methodology: AMS-1.E. “Switch from non-renewable biomass for thermal applications by the user”, version 1

BE_NRB = B_bhiomass * N * f* NCV_biomass * EF_kerosene * 1.0 E-3

Parameter Abbr. Value Unit
Number of households N 10000

Quantity of biomass substituted per unit per year B_biomass 3.9t

Fraction of biomass that is non renewable f 0.78

Net calorific value of biomass NCV_biomass 0.015]TJt
Emissions factor of kerosene EF_kerosene 71500]kgCO2/TJ
Factor to convert units 1.00E-03

BE annual BE_NRB 32,625.45]t CO2e
BE annual for 1 unit 3.263

NRB Fraction Calculation - Kolar District

Taluk Name Bioresource Availability/Demand Ratio

Bagepalli 0.149

Bangarpet 0.1518 Sourcelnventorying, Mapping and
Chikballapur 0.422 Monitoring of Bio-Resources Using GISand
Chintamani 0.12 Remote Sensing (Kolar District) by TV
Gauribidanur 0.155 Ramachandra and G R Rao (see reference 3 in
Gudibanda 0.159 Annex 5).

Kolar 0.3259

Malur 0.2122

Mulbagal 0.184

Sidllaghatta 0.173

Srinivasapur 0.3858

Average 0.22

NRB Fraction 78%
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Manure component

Methodology: AMS-III.R “Methane recovery in agricultural activities at the household/small farm level”, version 1

EF =VS*365*B0*0.6 7*(MCF_liquid/100*MS_liquid+MCF_liquid_crust/100*MS_liquid_crust+MCF_solid/100*MS_solid)

BE = (EF_dairy_cow* N_dairy cow + EF buffalo* N_buffalo + EF_other _cattle* N_other_cattle) *N*GWP_CH4/1000

Parameter Abbr. Value for 3 [Value for 2 |Unit

cubic metre |cubic metre

unit unit
Number of households N 10000 10000
Average number of heads of dairy cattle per |N_dairy_cow 3.73 3.73
unit
Average number of heads of buffalo per unit |N_buffalo 0.28 0.28
Average number of heads of other cattle per |N_other_cattle 0.52 0.52
unit
Daily volatile solid excreted for dairy cow VS dairy cow 3.8 3.8/ kg dry matter/head/day
Daily volatile solid excreted for buffalo VS buffalo 3.1 3.11kg dry matter/head/day
Daily volatile solid excreted for other cattle |VS_other_cattle 1.4 1.4|kg dry matter/head/day
Maximum methane producing capacity for |Bo_dairy_cow 0.13 0.13|m3 CH4/kg VS
manure produced by dairy cow
Maximum methane producing capacity for |Bo_buffalo 0.1 0.1|m3 CH4/kg VS
manure produced by buffalo
Maximum methane producing capacity for |Bo_other_cattle 0.1 0.1|m3 CH4/kg VS
manure produced by other cattle
Methane correction factor for liquid/slurry MCF_liquid 78 78|%
manure management system
Methane correction factor for liquid/slurry MCF_liquid_crust 48 48|%
with crust manure management system
Methane correction factor for solid storage |MCF_solid 5 5|%
manure management system
Fraction of manure handles in liquid/slurry  |MS_liquid 0.36 0.36
manure management system
Fraction of manure handles in liquid/slurry  |MS_liquid_crust 0.18 0.18
with crust manure management system
Fraction of manure handles in liquid/slurry  |MS_solid 0.15 0.15
with crust manure management system
Global warming potential of methane GWP CH4 21 21{t CO2/t CH4
Scaling factor to represent lower proportion 0.67
of manure going into 2cu.m. unit
Emission factors:
Emissions factor for dairy cow EF_dairy_cow 45.26 45.26|kg CH4/animal/year
Emissions factor for buffalo EF_buffalo 28.40 28.40{kg CH4/animallyear
Emissions factor for other cattle EF_other_cattle 12.83 12.83|kg CH4/animal/year
BE annual for 1 unit BE manure 3.85 2.57 [t CO2elyear
BE annual for 70% 3 cubic metre units BE_manure 34,669|t CO2e
and 30% 2 cubic metre units
BE annual for 1 average unit 3.467|t CO2e
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Annex 4
MONITORING INFORMATION

Through its work with biogas plants over the laStykars, SKG Sangha has developed a system of
installing and maintaining the biogas units. Theeragional and monitoring plan builds on this
experience.

All households participating in the project getiniag on how to manage and maintain the biogas
digester. One person from each village remaingrtai@ contact for coordinating with SKG Sangha. This
person will be trained in how to:

e supervise project implementation in the village;
e maintain and repair the biogas units;

* monitor the project activities; and

e keep records.

A number of separate training sessions are alsdoruthe households who have biodigesters instatied
ensure that beneficiaries use their units correctly

During installation the household will sign threleqes of paper to confirm that the masonry work, th
pipe fitting work and the overall biodigester haseb installed satisfactorily. An SKG Sangha
representative will check the unit once it has biestalled to ensure the biogas unit has beenliedta
correctly and this information will then be recoddand logged in SKG Sangha’s records. The records
will also include information on the size of eaahitu- whether it is a 3 fnunit or a 2 M unit. Each
biodigester is given a unique identification magkto indicate:

« who sponsored the biodigester;

« who built the biodigester;

< which year the biodigester was built in; and

< which number biodigester it is for that village tbat year.

Once the unit is installed village representatiwélé also record for each participating householt a
periods that a biogas digester and/or biogas cogkeot functioning. Normally any problems with the
biogas units will be resolved the same day of tigiral complaint. Households also have a sepamate
post paid form that they can send directly to SkaBdha to inform SKG Sangha of any problems in the
event that they experience any problems with tidage representative.

SKG Sangha will monitor the functionality of eadbdigester unit once per year.
SKG Sangha will also undertake survey monitoringheffollowing:

» average amount of kerosene used

» average NRB use of households with unit

» average NRB use of households without unit

» average annual hours of operation of a unit

e average animal population per household

e average amount of manure generated on the farm

» average amount of animal manure fed into the system
» proper soil application of the final sludge
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Annex 5
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Annex 6

GOLD STANDARD SUSTAINABILITY MATRIX

Indicators

Mitigation
Measure

Relevance to
achieving MDG

Chosen parameter and explanation

Preliminary

Score

Air quality

n/a

Goal 4 — reduce
child mortality.

Goal 6 — combat
other diseases.

Functionality of biogas units.

The project activity will result in a
reduction in indoor air pollution
especially smoke and particulate
matter from inefficient traditional
cookstoves which are replaced by
cleaner burning biogas stoves. This
will help to reduce childhood
mortality and combat respiratory an
other diseases linked to indoor air
pollution.

+

Water quality
and quantity

n/a

Goal 7 — ensure
environmental
sustainability.

No parameter chosen.

The project activity should however
result in improved water quality due
to reduced levels of bacteria from
animal waste and household waste
water which is added to the
biodigester after implementation.

Soil condition

n/a

Goal 7 — ensure
environmental
sustainability.

No parameter chosen.

Previous SKG Sangha experience
with similar biogas unit projects
suggests the project activity will hel
to improve soil condition due to the
application of the slurry from the
biodigester. This slurry is a valuablg
organic fertiliser which can improve
crop yields and reduce the use of
chemical fertilisers.

©

D

Other
pollutants

n/a

No significant change due to the
project activity.

Biodiversity

n/a

Goal 7 — ensure
environmental
sustainability.

Amount of non-renewable fuel woo
saved by the project.

The reduction in the consumption g
fuel wood will reduce pressure on
scare forest resources and will helg
to stop the depletion of renewable
forest stocks.
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Quality of n/a No parameter chosen.
employment
Village representatives will be
employed to ensure the functionality
of the biogas units. This will give th
representatives skills in the
maintenance and monitoring of
biogas units. The project activity wi
also result in high quality work for
local masons and others involved in
the construction of the biogas units

(9%

Livelihood of | n/a Goal 1 — eradicateReduction in time spent collecting
the poor extreme poverty | fuel wood and total amount spent on
and hunger fuel wood and kerosene.

Goal 4 —reduce | The project activity will alleviate
childhood poverty by reducing the need to buy
mortality kerosene, fuel wood and chemical
fertilisers. The project activity will
Goal 6 — combat | also help to prevent diseases causgd
other diseases by indoor air pollution as described
for the air quality indicator above.
The project activity will improve
waste management facilities as
animal manure and household waste
water will be disposed of in a more
sanitary manner (i.e. in the biogas
unit). The project activity will also
improve access to an appropriate
guantity, quality and variety of food
as the biogas unit and stove make |t
easier to cook meals (as the biogas
stove produces instant heat when |
and burns cleanly) and also as mof
money will be available for spending
on food as less will be spent buying
kerosene, fuel wood and chemical
fertilisers.

D —+
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Access to n/a Goal 1 — eradicateFunctionality of biogas units. +
clean and extreme poverty
affordable and hunger The project activity will improve
energy access to clean energy supplies as|it
services Goal 4 —reduce | replaces inefficient traditional
childhood cookstoves that burn fuel wood and
mortality kerosene with clean burning
renewable biogas. The biogas units
Goal 6 — combat | are affordable as families make a
other diseases | small in kind contribution of labour
and materials (as they are unable tp
afford the full costs of the unit).
Human and n/a Goal 2 — achieve| Reduction in time spent collecting
institutional universal primary | fuel wood.
capacity education
The project activity will help to
Goal 3 - remove the need for women and
empower women | children to spend time collecting fuel
wood (sometimes up to 2-3 hours per
day) allowing children more time to
spend on education and allowing
women more time to spend on
activities that generate income.
Quantitative | n/a Number of people employed by the
employment project activity.
and income
generation Masons and others involved in the
construction of the biogas units will
be employed to implement the
project. After implementation village
representatives will be required to
ensure the functionality of the biogas
units on an ongoing basis.
Balance of n/a No parameter chosen.
payments and
investments The project will however reduce the
need to buy kerosene and chemical
fertilisers which may lead to a
reduction in the import of these
commodities.
Technology | n/a Goal 7- ensure | Number of people who received
transfer and environmental training in operation, maintenance or
technological sustainability monitoring of biogas units.
self reliance
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Justification of choices, data sources and provisioof references

Air quality A functioning biogas unit will signif@ntly reduce indoor air pollution
compared to the baseline use of fuel wood and kemgGiven the
significant number of households covered by théegtactivity the most
practical parameter to monitor the reduction irimdair pollution is the
functionality of the biogas units.

Water quality and quantity No parameter chosemrfonitoring (although water quality improvements
are likely).

Soil condition Not monitored (although the slurrgrh the biogas unit is a valuable
organic fertiliser which can improve crop yieldgdaeduce the use of
chemical fertilisers).

Other pollutants No significant change due to tragget activity.

Biodiversity The amount of non-renewable fuel waadted by the project is the most
practical parameter to monitor the biodiversity éfis from the project as
it will show how well the project is able to proreatustainable use of
forest resources (see section B.4 above for detaithe data used and
references for non-renewable biomass).

Quality of employment No parameter chosen for muowirig (although high quality work will be
provided to masons and others involved in constrgdhe biogas units
and also to village representatives who will mamthe units).

Livelihood of the poor The reduction in the tinpeat collecting fuel wood and the total amount
spent on fuel wood and kerosene will show the im®ed livelihood
opportunities and financial savings generated bypttoject and is a
practical way to measure improvements in the Ihadid of the project
households.

Access to clean and The functionality of the biogas units is the mostqtical way to
affordable energy services demonstrate access to clean and affordable energgeas (for more
details on the affordability of the biogas unite section B.5 above).

Human and institutional | The reduction in time spent collecting fuel woodl whow the
capacity improvement in time that is now available to berdfd®y children on their
education and by women on income generating aetsvit

Quantitative employment | The number of people employed by the project agtivill be monitored
and income generation as described below.

Balance of payments and | No parameter chosen for monitoring (although ttegemt will reduce the
investments need to buy kerosene and chemical fertilisers whiak lead to a
reduction in the import of these commaodities).
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Technology transfer and | The number of people who received training in opena maintenance or
technological self reliance| monitoring of biogas units will be monitored as atézed below.

Sustainability Monitoring Plan

Number 1

Indicator Air quality

Mitigation measure n/a

Chosen parameter Functionality of biogas units

Estimation of baseline situation of parameter ~ NmphBE units operating

Future project target for parameter All biogas sioperating

Way of monitoring How SKG Sangha will check the dtianality of each unit
When Annually
By who SKG Sangha

Number 2

Indicator Biodiversity

Mitigation measure n/a

Chosen parameter Amount of non-renewable biomassisa

Estimation of baseline situation of parameter  Tatabunt of fuel wood used in baseline = 3.9t (fg
cooking) and 3.4t (for other purposes - mainly wate
heating) i.e. 7.3t in total. 78% of the total wassk is
non-renewable i.e. 5.7t of non renewable wood.

=

Future project target for parameter Saving of 3di4ton-renewable biomass (3.9t*0.78)
Way of monitoring How SKG Sangha will monitor thieimass use of a sample
of project household and non project households
When Annually
By who SKG Sangha
Number 3
Indicator Livelihood of the poor
Mitigation measure n/a
Chosen parameter Reduction in the amount of tireatsgollecting fuel
wood and the total amount spent on fuel wood and
kerosene

Estimation of baseline situation of parameter  T¥erage surveyed household spends 359 Rupees per
year on kerosene for cooking and starting fires
(35.87litres/year*10Rupees/litre) and purchasekg56
of fuel wood per year. The price of fuel wood varie
Some families spend up to 3 hours per day collgctin
fuel wood.

Future project target for parameter No more thaoudr per day spent collecting fuel woad
for any project households and at least a 500 Rupese
reduction in the total amount spent on fuel wood an
kerosene each year.

Way of monitoring How SKG Sangha will monitor thm@unt spent on kerosene
and fuel wood in a sample of households.
When Annually
By who SKG Sangha
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Number

4

Indicator

Access to clean and affordable energy

Mitigation measure

n/a

Chosen parameter

Functionality of biogas units.

Estimation of baseline situation of paramets

NaphB units operating.

Future project target for parameter

All biogas sioperating.

Way of monitoring How SKG Sangha will check the dtianality of each unit.
When Annually
By who SKG Sangha

Number 5

Indicator Human and institutional capacity

Mitigation measure n/a

Chosen parameter

Reduction in time spent colledtiagwood.

Estimation of baseline situation of paramets

r  UB twurs per day for some families.

Future project target for parameter

No more thaodr per day for any project
households.

Way of monitoring How SKG Sangha will survey a séamgf households.
When Annually
By who SKG Sangha

Number 6

Indicator Quantitative employment and income getiama

Mitigation measure

n/a

Chosen parameter

Number of people employed byrtljeqt activity

Estimation of baseline situation of paramets

r None

Future project target for parameter

Significant bamof masons and others involved in
the construction of the biogas units and a sigaiftc
number of village representatives to ensure th@ioigg
functionality of the units.

Way of monitoring How SKG Sangha will estimate lthea its records.
When Annually
By who SKG Sangha

Number 7

Indicator Technology transfer and technological sslance

Mitigation measure

n/a

Chosen parameter

Number of people who receiveuinigain operation,
maintenance or monitoring of biogas units.

Estimation of baseline situation of paramete

r None

Future project target for parameter

Significant bamof households and village
representatives to receive training in the maimeaa
and monitoring of biogas units.

Way of monitoring How SKG Sangha will estimate lthea its records.
When Annually
By who SKG Sangha
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