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Annex 1:  Contact information o€oordinating/managing entity and participantS&GPoA
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NOTE:

0] This form is for the submission of a CDM PoA whose CPAs apply a small scale approved
methodology.

(i) At the time of requestg registration this form must be accompanied by a EEBGCCPA-DD

form that has been specified for the proposed PoA, as well as by one complete8 SIBBPA-
DD (using a real case).
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\ SECTION A. General description ofsmall-scale programme of activities (PoA) |

>> ATurbococinaso, rur al cooking stove substit
Version 01
02" February, 2009

‘ A.1 Title of the small-scale programme of activities (PoA) |

>>

1. Background

According to the AFirst Communicati on ab\ohet Cl
dynamic of environmental degradation is closely related to the increased emission of GH&Gs. Thi
increase is mainly attributed to the accelerated rhythm of three processes: the growing urbanization, th
changes in land use and the occurrence of contaminating industries. The structures aod tieesés
processes are intimately related to energym sou mpt i on. For instance,
consumption to generate energy is therefore elevated. Fuel wood as an energy source represents alm
50 % of all the consumed energy. Around 60 % of urban households and 85 % of rural households us
fuelwood f or cooking activities, l eading to a gr o
resources. The analysis of the evolution of the almoestioned processes is indispensable for the
evaluation of different options to reduce GHG emissfons.

El Salvador is the second most deforested country in Latin America after Haiti. Alm#soBis forest

cover has disappeared since t960s, leaving about 5 &6 the land area foresteBeforestation in El
Salvador has had serious environmentaligdoand economic impact3oday over 50 %f El Salvador

is not even suitable for food cultivation, and much of the country is plagued with severe soil erosion.
Denuded hillsides leave the country vulnerable to devastating muddidgsaded forest aredsave

vast land stripsnore susceptible to fire§oday most deforestation in El Salvador results ftben 400
thousand familieshat relyon fuel wood resources for cooking. This extensive udgarhass puts a lot

of pressure on forests and makes reftaion programs inefficierit.

It is envisioned that the introduction of Turbococinas will provide a viable alternativeduce the
pressure on the countries wood resources. The technology of the Turbococinas is the first practica
application of thefi Ressurized Combustion and Heat Transfer Process and Apparatus (US Patent
6,651,645)* By design, the technology allows the use of little pieces of wood, which can be easily
obtained from the trimming of the trees. Hence there is no longer a need tavouth@éowhole tree. The
PoAARTur bococi naso, rur al cooki ng swaots/te sugportblacdl i t u
manufacture and distribution of this innovative technology. The PoA is expected to reduce the rate of
deforestation in the country. I6 estimated that the provision of approximately 120,000 stoves for
households and 3,500 stoves for schools within the framework of the PoA will reddotatkeenissions

of up to3.3million tonnes of CQ

2. General operating and implementing framewairPoA

! Primera Comunicacién sobre Cambio Climatico para El Salvador (MARN, 2000)
http://www.marn.gob.sv/?fath=124&eagoria=129

2 http://www.marn.gob.sv/uploaded/content/category/2029355008.pdf

3 http://rainforests.mongabay.com/20elsalvador.htm

* http:/www.scribd.com/doc/5442948/USatent6651645Turbococina
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The PoA, and each CPA, will be implementedem@naged by ASoter AGO and

Centroamericanas S. A. de C.V.0 (TECSA). ifSot e
financing and for general coordination of Turbococina rfeeturing, in accordance with international
i ndustrial standar ds. ATECSAO is the entity r

TECSA will be responsibléor i) final assembly in El Salvador ii) distribution iii) capacity building iv)
monitoring.

The programme receives the support of some key operational partner organizations, namely the Ministr:
of Education as thePreomdridma rees pAlnismén tela e iofir A ot thdea
I nver si - n Soci al p a (FI&SDL)eds thd ensita responisibleo for Lthe cpeodram
iComuni dades So,l itdhaer i faFsu NRduarcail -ems 6Sal varodefa par
(FUSADEYS), theUnited NationsWorld Food Programme (WFP), and the United Nations Development
Programme (MDP). In the future it will also be possible to add further {me@ome households and
schools that are served by other organizations or programs.

The progranfiPr ogr ama de Al i me ndf Bl Salvador isk rsetwork o scliools( wWihekeE )
one small mal per day is provided to the students. The program is spread over the whole.c8hatry
Ministry of Education of El Salvador administers 5,583 public schools, out of which 4,088 are included
in the program. The program is run jointly between the Mipiand the WFP. Around 3,200 of these
incorporated schools use fuel wood and have access to electricity; these schools are applicable to tal
part in the project.All students can take advantage of the project because it is up to them to bring the
necessy amount of fuel wood for cooking every day.

The progranti Comuni dades SdCSR)dwas created byRoresidertia deoree in 2085

social assistance program that provides direct monetary transfers for education and health, as well ¢
bast services, for the poorest households. It now covers 100 municipalities in El Salvador, extending the
power grid, water and other household services, and assisting in the education of children and medic:
care for all family membersThe distribution otthe Turbococina to the households will be coordinated
with the FISDL, who is in €bmugedafiesmfbemdnati

The PoA will benefit from the organizational structure and logistic of these two programs, especially for
the process of distributionThe PoA for Turbococinasinvolves the installation oéfficient cooking
stoves to reduce the consumption of woody biomass in households and schools across El Saésador
CPAs that are going to be included in the PoA wilgbegraphically distributed as follows:

- The first CPA will include- besides cooking stoves for householddl schools spread over the
country, which have already been identified. Schools identified in the future will be aggregated
to other CPAs.

- Generdly EI Salvadorés departments (administra
smaltscale CDM program activity (SSCPA). In the event that the number of users in a
department is greater than the established ssoalk threshold, then thepdetment will be split
into two or more CPAs, as necessdagnversely, if it is found that a department is insufficient
to complete a significant number of users, another physically attached department will be mergec
for theCPA.

® http://www.elsalvador.com/mwedh/nota/nota_completa.asp?idCat=6364&idArt=406#820www.laprensagrafica.comyel
salvador/social/6986&mpliaranplan-de-alimentacion.html

6 Elaborated by Diego Salcedmased on informtion provided by the Ministry of Educati¢klINED)

"Decree fARed Solidariabd
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3. Target group of the pra@sed project activity

Low-income households and public schools who usually serve low income faandi¢ise target group

for the proposed project activity. It is envisioned that they are the most likely to benefit in terms of the
relative value offered byhe TurbococinaBased on the manufacturing c8sté Turbococinadin El
Salvador compared to national incomata statistics, one Turbococinas equi val ent t
monthly earnings for a loincome work.In El Salvador a person cannot expecbadysalary without an
adequate educational background and professional career. Even people witthegoseeofeducation
areonly hired for manual jobs that are paid with a minimum salary of US$ 152 in urban amdddS$

80 in rural areas. People who kawno secondary education often have to work for less than the
aforementioned minimum salat$.

The financial incentive for lovincome households and public schools, which normally have a low
budget, to participate in the POA seems to be exceptional. Rrgvidirbococinas for free, coupled with

a capacity building campaign, will overcome some of the most important problems and barriers of
technology diffusion. The main problems and barriers, especially faced bypdome households, are
namely the limitedaccess to capital, prevailing cooking practices, and insufficient provision of
information. The possibility to overcome these obstacles coupled with the pure economic value of the
offer indicates that the overall project benefit is considerably greatévieincome households. Hence

it is hypothesized that these households will be the overwhelming majority of participants in the PoA.
Further it is argued that can be expected that technology adoption of-lseome households will be
highly based onthg e ner al countryod6s population character
Turbococinas for lowncome households

4. The stated goal and benefits of the PoA

The goal of the POA is to transform t hssholaner ¢
cooking stoves. This shall be done by distribu
3,500 schools which are part of theopgrams PAE and CSBy doing so, the program will abate GHG
emissions through the reduced consumption oddyobiomass by the highly efficient Turbococina in
comparison to the traditionally usegmi/open firecooking stovesAccording to data of the Census

from 2007, El Salvador consists of 1.4 million houseHold3f these households, 30.4 % are using fuel
wood for cooking 428197) and 65% 912,717) households are using (LP&).

Each CPA within the PoA will include households or households and schools. The introduction of the
Turbococina in schools is hypothesized to have a significant impact on publidiedudde schools
serve aglatform for training and technology diffusion. The same women responsible for cooking in

schools are the ones cooking in the households that form partof@he muni dades Sol i d
program Therefore it is expected théhe acceptance of the Turbococina is likely to rise due to the
mot her 6s knowl edge gained by cooking in the sclt

®Here the manufacturing costs are considered sincebldhe AT
® The current cost of manufacturing and tramsgtionoft he ATur bococinaodo for families s
for schools has a cost of 150 /

10 http://www.compassion.com/about/where/elsalvador.htm

" Resultados VI Censo de Poblacin V de Vivienda 2007:
http://www.censos.gob.sv/util/dato®Bultados%20V1%20Cens0%20de%20Poblaci%F3n%20V%20de%20Vivienda%202007.p
df

12 DIGESTYC. 2007. VI Censo de Poblacién y V de Vivienda de El Salvador. in. Ministerio de Economia (MINEC) &
Direccién General de Estadistica y Censos (DIGESTYC), www.censos.gob.sv
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The contribution of the PoA to the sustainable development of the country is signdisarto the
following main associated benefits:

() Sociceconomic benefitdi The program utilizes more efficient technology (e.g. energy efficient,
resource efficient) than common practice
e Less time needed to collect the wood,
e Saving of money to buy wood,;
e Less time needed for cooking;
¢ No smoke and ash released into the air;
e The cooked food tastes better;
e The stove is easy to handle and needs less effort to keep it going;
e |tis possible to cook inside the house;
e More hygienic.

(i) Health benefit§ The programhelps to improve quality of life bypducinghealth problems such as

respiratory diseaseassociated with common cooking practices

e One of the most serious and least recognized health problems in El Salvador is respiratory
diseases and death caused byitimalation of smoke produced during cooking with fuel wood
inside the house. The most affected are women and children. In 2005 El Salvador counted mor¢
than 2 million patients of acute infections of the upper respiratory system and almost 170,000
patients of bronchitis and acute bronchiolitt§ According to data from the World Health
Organization (WHO), it is estimated that each year, about 1.6 million people, mainly women and
children, die because of inhalation of smoke inside the house, which equatsdeath every 20
seconds® As a consequence of such types of diseases, the therapy and medication costs increas
considerably. It is hypothesized that if the Turbococina gets diffused among households in need
these costs will decrease.

(iif) Environmental berfés
e Fuel wood savings (around 90%);
¢ Reduction of the deforestation in the country;
e Reduction of C@Qemission¥;
¢ Elimination of NQ, emissions.

(iv) Technological benefits The program results in technology transfer and/or capacity building in
GHG emission reakction technologies.
e The program results in a significant transfer of more efficient cooking stoves to El Salvador. The
use of this technology is new in the country.

B ESTUDIO DEL IMPACTO DEL USO DE LAS TURBOCOCINAS EN SAN JOSE VILLANUEVA, DEPARTAMENTO DE

LA LIBERTAD EL SALVADOR, C.A.; Proyecto Piloto de Innovacién: Turbococinas y Carb6n Social; CARE El Salvador
Universidad Francisco Gavidia, Tecnologias Ecologicas Gamiricanas, SA de CV, 2008

¥ http://www.mspas.gob.sv/pdf/Causas_de_Morbilidad_2005.pdf

15 http:/iwww.who.int/indoorair/publications/fuelforlife.pdf

®The program will utilize an approved met hodol digngof NokMS | |
Renewable BiomassVer si on 020) to ensure that all measurements of
verifiable. The program will maintain high standards of monitoring to ensure that any emission reductions claimed are
measirable and real.
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e The PoA will address the barrier of low disposable incbgngiving the Turbococinas awdee
of charge'’ Especially lowincome households are unlikely teplace their current cooking
stoveswvi t hout this fAfinancial o incentive

e Common practice in El Salvador is the use of sepen fires or LPG for cooking. The PoA will
address #®ahbdbs bacuoul eour partially by providing
improve the level of information and will result in higher acceptance of the new technology.

5. Confirmation that the proposed PoA is a voluntary action by the coordinating/manatifyng en

The coordinating entity will voluntarily provide Turbococinas to each household and school. There are
no mandatory requirements in El Salvador stipulating the use of such devices. The PoOA requires
individual households and schools to take voluntatipado participate in project activities.

A.3. Coordinating/managing entity andparticipants of SSGPOA:

>>

1. The coordinating entity of the PoA, which is in charge of the communication with the Executive
Board of the CDM is Soter AG.

2. Project participars being registered in relation to the PoA are described in the table below:

Kindly indicate if the Party
involved wishes to be
considered as a Project

Private and/or public entity(ies)

L N
Name of party(ies) involved (*) project participants (*) (as

((host) indicates a host party)

e ) Participant (Yes/No)
El Salvador (host) TECSA (Tecnologias Ecolégica No
Centroamericanas S. A. de C.V|
Switzerland Soter AG No

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

‘ A.4.1. Location of theprogramme of activities |
>> El Salvador

‘ A4.1.1. Host Party(ies): |
>> E| Salvador

‘ A.4.1.2. Physical/ Geographical boundary: |

>> All CPAs that will form part of the PoA are associated with Thuebococinas rural cding stove
substitution program in El Salvadand will be implemented within the geographical boundary of El
Salvador.

1" However, households and schools will be asked to contribute in kind, i.e. time dedicated to capacity building.
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El Salvador
Hondutas

Guarajambala| R

>> A typical smaliscale CPA takes place in the boundary of El Salvador and includes public schools that
are part of the program fAAl i men tCamunidades $ofidariad ar 0
R u r allviegdndhe muiicipalities that are from the same department. In the future it will also be
possible to add further loimcome households and schools that are served by other organizations or

programs.

- The first CPA will include- besides cooking stoves for householddl schools spread over the
country, which have already beedentified. Schools identified in the future will be aggregated
to other CPAs.

- Generally EI Salvadordéds departments (admini
smallscale M program activity (SSECPA). In theeventthat the number of users in a
department is greater than the established ssoalk threshold, then the department will be split
into two or more CPAs, as necessdpnversely, if it is found that a departméninsufficient
to complete a significant number of users, another physically attached department will be mergec
for theCPA.
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Chalatenango

Santa Ana

Ahuachapan

Sonsonate

La Libertad

Figure 2: Departments of El Salvador

The schools serve as training and technology diffusion platfoy since, in most schools, the same
mothers that are responsible for cooking in the schools are responsible for cooking for the families,
which form partofthdt Comuni dades Sol i darias Ruraleso prog

Size of a CPA:

The number offurbococinago be induded in one CPAwill be kept below the small scale limithe
threshold limit of the smalcale activity is 180 GWh annual thermal energy savilighe number of
stoves to be implemented is likely to exceed the sstalle limit, the Project ProponentBPs) will
include these stoves in another CPA under the PoA.

Capacity buildings-schools:

The capacity building will take place in two sessions: an initial training and-aiteotraining in each of

the schools that receive the Turbococina.

The initial training will be held at a municipal level, in schools that have been previously selected (in
collaboration with MINED) in terms of their accessibility and suitability. The training sessions at the
schools will be split into a morning and afternoon sesside director, or the teacher, in charge of the
PAE and two ooks from each school that gwartaking in the project will participat&he training will

be conducted by TECSA staff or by partner NGBach trainer during the capacity building will be
regponsible for up to thre® four schools, equivalent thetweemineto twelvepeople. The trainers will

be organized into teams of three to form sections with a maximumetefeen27 to 30 students each.
This is done by following the teaching scheme usethe Ministry of Education as part of the PAE.

The onsite training at each school will take place with all the mothers in charge of cooking at the school.
This training will be 100% practical, focusing on the proper use and maintenance of the Tuddwci
mentioned above, the schools also serva @aining and technology diffusion platform for households,
since often the same mothers are responsible for cooking at the school as well as for the families that wi
also take part in the project.

Distribution -schools:

Once the Turbococinaare received from the manufacturing facility (currently in Spatmgy will be
stored, and assembled in the same warehouse used to store food RARME the Ministry of
Education. This will allow for the distriliion of the Turbococina under the same procedure that is used
by the PAEfor food distribution and it is done by companies wispecialize in logistics and are
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registered with the PAE, and contracted by TECBAese companies are responsible for deliggetire
Turbococinas to each distribution centre used by the PAE within each municipality, at a predefined date.
Directors of schools in each municipality are notified in advance to make sure that they will be present a
the distribution centre on the daya#livery of the Turbococinas for schools. At the same time a contract
will be signed that the schodlas voluntarily adopted the stove aadrees to the proper use and
maintenance of the Turbococina and the transfer of the carbon righ@TMBR/TECSA. Swools have

been fully informed in advance of the contract during the initial capacity building.

Capacity building-households

For the capacity building a similar scheme to the one used f@SRprogram will be usedas it will be

done either by TECSAt&ft or through NGOs working in cooperation with FISOlhe capacity building

will take place in two sessions: an initial training session that will take place at the municipal level, and
an onsite training in each of the households that receive the Tadawa, which will take place during

the first monitoring visit.

SOTER/TECSA will either provide the training directly or utilize the services of the N@BDiEng in
cooperation with FISDL These NGOs have been previously identified by their participatiome
trainings cormoumumnmed attgs t 8el ifid ardnd are therefora laleeadp p

registered in the service providerodos database

Distribution -households

The distribution to households will be coordinated by TECSA with th@aumf FISDL, who is in
charge of implementing the program 86R. The same local distribution centers that are used by the
CSR for the delivery of health and education bonds will be uSe@he transportation of the
Turbococinas from the warehouse wh#tey are stored to these distribution centers is coordinated, in
the same way as explained for the schools, with the same logistics companies.

Beneficiary households previously trained, will be summoned to the distribution center to receive their
Turbocochaand at thesame time a contract will be signed that the housetaddsoluntarily adopted the
stove andagrees to the proper use and maintenance of the Turbococina and the transfer of the carbo
rights to SOTER/TECSA. Households have been fully infornieddvance of the contract during the
initial capacity building.

Similar structures for the capacity building and for the distribution process are foreseen when integrating
in the future further lovincome households and schools that are served by otlganizations or
programs.

>> Technology:

The Turbococina is the first practical application of th@r essur i zed Combust:i
Process and Apparatus (US Patent 6,651¢645)wds developedand patented by the Salvadoran
engineer Ren® N¥%fez SuS8rez. For t his i nventi o
Awardo, awarded by the Climate Technology I nit/|
the 8th Unite Nations Convention on Climate Change in New Delhi, India, 20®2ddition the
Turbococina reveived the Al nnovatum Praemium 2

18| OS DESAFIOS DEL PROGRAMA DE TRANSFERENCIAS MONETARIAS CONDICIONADAS EN EL SALVADOR,
RED SOLIDARIA, Tatiana Feitosa de BittCentro Internacional de Pobreza, 2008://www.ipc
undp.org/pub/esp/IPCCountryStudy9.pdf
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soci al devel opement (AFundaci - n SabcalakRraramalde p a
Promoci-n a ¥a Innovaci: -no)

Picture 1. On the left the Turbococina for householdsnpdel 1, 1.6 Kw)on the right the Turbococina for
schools fnodel 2, 3.2 Kw)

.

Picture 2: Little pieces of wood are used to for the Turbococina

The name Turbococinas is derived from the ter
new combustion method. The design of the Turbococinas only allows for the use of little pieces of wood,
which can be easily obtained from tree pruning; there is no longer a need to cut down the whole tree
Thanks to its exclusive system, this innovative technology totally eliminates smoke and other harmful
gasses, of an imperfect combustion, and at the sameeréiduces the use of wood by around 90% when
compared to a traditional stove. The Turbocodina been successfully used in a pilot phase in diverse
rural and perurban areas of El Salvador, such as Chalatenango, Santa Ana, La Libertad and San Joseé c
Villanueva. Fifteen households received model 1 (1.6 Kw) and 25 schools received model 2 (3.2 Kw).

Efficient use of heat generated from a fuel involves two fundamental steps. This first is the combustion
of the fuel, and the second is the heat transfen filte products of combustion to the desired heat sink.
Combustion processes are carried out so that the ambient temperature in the combustion area
extremely high, i.e., typically greater than 1500 degrees C. It is well known that at high temperatures,
nitrogen present in fuel and air reacts with oxygen to forms various oxides, commonly referred to as
NOx. The generation of NOx increases with the temperature, especially when an excess of oxygen i
present. It is therefore desirable, when dealing withctimabustion of fuel, to maintain temperatures as

18 http:/ww.youtube.com/watch?v=4tpTX9u97_Q
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low as possible to inhibit the formation of pollutants like NOx. An alternative is to reduce the
concentration of oxygen below the stoichiometric requirement.

In accordance with the invention, a heating appes is provided comprising a housing having a general
axis. The apparatus further comprises a fuel support surface and a plurality of air injectors arranged o
the support surface. The air injectors have a plurality of apertures to deliver air firstiseation
substantially parallel to the axis of the housing and secondly in a direction substantially normal to the
axis of the housing. Fuel is burned adjacent the fuel support surface. Air is injected with a fan from an air
inlet chamber to the air injgors. In addition, the heating apparatus comprises a restrictor ring placed
within the housing above the fuel support surface to restrict the-seatisnal area of the housing
adjacent the restrictor ring. Further to this, the apparatus sagpert mans for supporting a heat sink
adjacent the upper portion of the combustion chamber. There is a thermal transfer gap between the upp
edge of the combustion chamber and the lower edge of the heat sink so that gases passing upwa
through the housing impge upon the heat sink and pass through the thermal transfer gap after
transferring the heat contained therein to the heat’Sink.

Different types of Turbococinas will be implemented. Currently two types, with different thermal power
for households (Tcs Bnd schools (Tcs 2), will be included to the CPAs. In the future the CPAs will be
open for implementation to other types of Turbococinas, for instarteekW model that is currently
under developmentvhich is appropriatéfor bigger schools

Model Nomind thermal | Quantity of biomass thg Expected wunits to b
power(kW)* is saved (Bysavings t | deployed within the PoA
yr-1)
Tes 1 1.6 4.66 120000
Tcs 2 3.2 6.05 3500

Technology Transfer

Within the country of El Salvador, the common practice consistsaKitng with LPG gasor open /semi

open fires , where inefficiently big branches of wood need to be burnt. The technology that will be used
in the project activity is a new and innovative technology, using only small pieces of Wwhed.
Turbococina is prefairated in Spain and transported to El Salva&taff is trained to assemble the
Turbococina in El Salvador. This increases human capacity related to improve household and schoc
energy technology. In addition this information will empower the houselwoldschools who will better
understand how their consumption behavior and purchasing decisions relate to energy impacts and the
financial position.

Safe and environmentally sound operation

Since the project activity does not imply the construction gihat, there are no negative environmental
impacts of the project activityDue to its characteristics of economy (low weadl consumption),
ecology (the use of Pagina: 11

small wood chips obtained from tree pruningpealth (removal fosmoke) and versatility (ability to
regulate the flame), the Turbococina implies a paradigm shift when compared to traditional wood
burning stoves.

To be able to guarantee safe operation of the Turbococinas, an intensive training cycle will be
implemented In the training session the technology of the stove will be explained, the handling of the

20 http://www.scribd.com/doc/5442948/SSatent6651645Turbococina
2L According to design specifications
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stove will be demonstrated and the participants will have the opportunity to practice handling the stove
themselves.There are two capacHsessions: an initialraining together with several schools or
households at the municipal level, and arsita training in each school or household.

Part of the training for the use of the Turbococina in households would benefit the schools, as the
mothers in charge of coalg in schools often take part in cooking for families who are part of the
net work AComuni dades Solidarias Rural eso.
To facilitate the process of the technology adoption, the following additional materials will be prepared:

¢ Instructional video that consssof a practical demonstration of the use of the Turbococina;

e Manual that demonstrates the use of Turbococina, popular version;

e Posters that shows a step by step use of the Turbococina.

>> Here only a description of criteria for enrolling the CPA shall be described, the criteria for
demonstrating additionality of the CPA shall be described in section E.5.

Eligibility Criteria:

e Each SSA@PA will involve the distribution and installatio of the efficient cooking stove
Turbococinawithin the geographical boundary of El Salvador.

e Each SS&CPA must i mpl ement the baseline &nmedy mon
Efficiency Measures in Thermal Applications of NBenewable BiomassVersion @ 0 .

e All Turbococinas are given free of charge to final users, which have previously participated in an
initial training session, and hawoluntarily agreed to participate in the project. The coordinating
entity / project participants do not get other revenues except the revenues due to the carbon credits.

A.4.3. Description of how the anthropogenic emissions of GHG by sources are reddd®y a
SSGCPA below those that would have occurred in the absence of the registered PoA (assessment
and demonstration of additionality):

>> The following shall be demonstrated here:
0] The proposed PoA is a voluntary coordinated action;

The proposed PoA ig voluntary and coordinated action. There are no mandatory requirements in
El Salvador stipulating the use of efficient cooking stoves for neither households nor schools. In
addition, the PoA requires individual households and schools to take voluntioy &o
participate in project activities.

(ii) If the PoA is implementing a voluntary coordinated action, it would not have been
implemented in the absence of the PoA;

The PPs have made the choice to distribute the Turbocommee®f chargdo households rad
schools From the project proponent 6s perspecti
such as subsidiesther than CDM related income, henitee PoA could not be implemented
without CDM revenues.

Moreover, the Turbococina relies on the innovefi Combust i on met hod at
heat t teehnokdye Thids Program in Halvador will therefore be the first ground
application worldwide of this scale for this technology. The program bears all typical risks
associated with such innawze initiatives and can be therefore considered as a first of its kind.
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The proposed PoA therefore faces obvious financial and technical barriers. Without the revenues
of the CDM the voluntarily coordinated action could not be implemented, the PoArédottee
deemed additional.

(i) If the PoA is implementing a mandatory policy/regulation, this would/is not enforced,

Not applicable since the PoA is not implementinglera mandatory Policy/regulation.

(iv)  If mandatory a policy/regulation is enforced, the PoAll lead to a greater level of
enforcement of the existing mandatory policy/regulation.

Not applicable since the PoA is not implementinglera mandatory Policy/regulation.

(POA):

A.4.4.1. Operational and management plan: |

>> The proposed PoA involves a range of operational activities in order to effectively implement and
manage each SSCPA. The coordinating entity has divided these operations into the following broa
categories and has defined the management responsibilities for each, as detailed in the table below:

Operational Category Management Responsibilities & Arrangements

Production and transport to El Salvador SOTER AG

Final Assembly in El Salvador TECSA

Distribution TECSA in collaboration with MINED/WEP and FISDL

Capacity building TECSA in collaboration withdNDP, MINED, FISDL,
NGOg?

User support and maintenance of TECSA

equipment

Baseline TECSA in collaboration with UNAM/UCI

Monitoring TECSA in colldboration with MINED, FISDL, NGOS

Administration TECSA

Financial issues SOTER AG.

In addition to the above management tasks, the coordinating entity and PP will implement the following
operational elements to ensure proper management and overstghipobposed PoA:

(1) A record keeping system for each CPA under the PoA,
Each SSEGCPA will follow the record keeping and monitoring requirements stipulated in AMS II.G. In
summary, the PP will ensure that each S3®A will maintain appropriate records duetihe database
documenting the following variables:

e Type of Turbococina and serial number

e Recipient's Nameaddress, GPS coordinates, phone number

22The NGOs tht are working actually with FISDL
2 The NGOs that are working actually with FISDL
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e Signed contract

(ii) A system/procedure to avoid double accounting e.g. to avoid the case of including a new CPA
that has been already registered either as a CDM project activity or as a CPA of another PoA,

Due to theCPA databas# is possible to unambiguously identify the CPAs of the project.

Prior to registering a new SSCTPA within the proposed PoA, the coordliimg entity will check the

CDM project database to verify whether a CDM project activity or CPA of another PoA has already been
registered in the same geographic area utilizing energy efficient cooking stove technologies.

(i)  The SSECPA included in the PoAs not a debundled component of another CDM
programme activity (CPA) or CDM project activity,

All CPA included under this PoA will be exempt from the-liendling check as all types of the
Turbococina devices represent energy savings far less thanth&aswhall scale threshold defined by the
methodology AMS ILGThi s i s based on t helf eathaot thefindepentdento n
subsystems/measures (e.g. biogas digester, solar home system) included in the CPA of a POA is r
greater than 1% of éhsmall scale thresholds defined by the methodology applied, than that CPA of PoA
is exempted from performing dmindling check i.e. considered as being not-awalled component of

a | arge scale activity.o

(iv)  The provisions to ensure that those operatimg@PA are aware of and have agreed that their
activity is being subscribed to the PoA,

The Coordinating entity/PP is responsible for identifying, developing, registering and managing-all SSC
CPAs to be included in the proposed PoA. Final users (scimohauseholds) will be responsible to
operate the stoves within one CPA.

Legal agreements have been put in place with users of the Turbococina clearly stipulating that theil
activities are subscribed to the SBGA. Households and schools will be made rawthat they are
participating in a climate change action program aiming to reduce GHG emissions, and they agree b
signing a contract for their voluntary participation. In the case of schbelspntractis signed with the
Ministry of Education, as théegal entity responsible for all public schools, as well as a letter of
compromise from each individual school. In the case of households, the contract is signed with the
individual usersto waive any right on the bonds.

| A.4.4.2. Monitoring plan: |
>> The following information shall be provided here:

(1) Description of the proposed statistically sound sampling method/procedure to be used by
DOEs for verification of the amount of reductions of anthropogenic emissions by sources or
removals by sinks of GHGghieved by CPAs under the PoA.

(i) In case the coordinating/managing entity opts for a verification method that does not use
sampling but verifies each CPA (whether in groups or not, with different or identical
verification periods) a transparent systemoidé defined and described that ensures that no
double accounting occurs and that the status of verification can be determined anytime for
each CPA.

The coordinating entity has opted to implement a verification system for the DOE that will individually
verify each CPA. The project database managed by the coordinating entity and the PP includes tht

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



SMALL-SCALE CDM PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM
(CDM SSC-PoA-DD) - Version 01 UNFOCE
P

CDM i Executive Board page 15

following dataset that can be directly attributed to each of the CPAs within the PoA, thereby allowing
unambiguous determination of the emission reductionbuatiéible to each CPA:
e A list of households and schools participating in each €kwluding GPS coordinates, name,
address, phone number, date, location of the exchange transaction as well as the serial number;
e Metering data collected from the Proje&gample Group households and schools of each CPA
relating to the ongoing usage of projects Turbococina during each monitoring period;
¢ Data obtained from project doubtteck for households and schools of each CPA indicating the
proportion of projects Tiococina operating during each monitoring period.

The coordinating entity / PP will produce a monitoring report for the DOE to verify, corresponding to the
preceding monitoring period of each CPA. This report will unambiguouslywsdghe data relatingtthe
emission reductions generated by that specific CPA during the monitoring period.

PoA record keeping procedures will prevent double counting across CPAs. Tisetdataresponding to
each CPA will be mutually exclusive of the datt of another CPAnder the PoA.

Project samples for households and schools for each CPA will be unambiguously identified and assigne
to a CPA, and the data will be used for the calculation of emission reductions for that CPA only. The list
of households and schools thaarticipate in the exchange of cooking stoves for each CPA cannot
contain any duplicated entrieghis duplication rule appliewithin each CPA (i.e. a household cannot
participate more than once during each CPA), lzetsveenCPAs (i.e. households cannmdrticipate in

more than one CPA).

Verification of each CPA will occur at the end of each monitoring period. The project database will
record the start and end dates of each monitoring period, and record the emission reductions attributab
to each mondring period. Appropriate record keeping procedures will be implemented to ensure that
each monitoring period data set can be transparently attributed to its corresponding CPA, preventing an
occurrences of double counting. An audit of the project databilisbe able to determine the current
status of each CPA the duration of previous monitoring periods, the households and sample groups
delivering monitoring data, and current verification activities.

\ A.4.5. Public funding of theprogramme of activities (PoA) |

>> No public funding will be used for this activity.

\ SECTION B. Duration of the programme of activities (PoA) |

>>
10th of March2010

As per the glossary of CDM terms, the statedof the project activity has been chosen as the
implementation of the proposed project activity.

>> 28 years
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‘ SECTION C. Environmental Analysis |

>>
C.1. Please indicate the level at which environmentanalysis as per requirements of the CDM

modalities and procedures is undertaken. Justify the choice of level at which the environmental
analysis is undertaken:

1. Environmental Analysis is done at PoA level 1X
2. Environmental Analysis is done at SSXPA level 1

The PoA involves the distribution and installation of residential and scholar efficient cooking stoves.
These efficient cooking stoves do not entail significant negative environmental impacts. For this reason
it is reasonable to undertake agle environmental analysis at the level of the PoA rather than individual
assessments for each S6EA.

C.2. Documentation on the analysis of the environmental impacts, including transboundary
impacts:

>> The proposed project is not required to undertak Environmental Impact Assessment according to
Salvadorian regulatiorf§. The project activity also only consists of an energy efficiency measure, it
results only in a decreased wood consumption, and hence, it cannot lead to any type of negativ
environnental impact.

Impact on air quality : There isno clear consensus in the scientific world whether efficient vabodes
reduce the emissions of particulates and carbon monoxide per kg of wood coftdunfadlutant
emission factors rely on the type of stoused and the way it is operated. However, as efficient cook
stoves tend to drastically reduce the quantity of fuel needed, the time spent for cooking purposes and wi
eliminate the smoke; the efficient cook stove user will be less exposed to polltitaantisnpact on air
quality of efficient cook stoves can be therefore seen as globally p&<itive

Impact on Biodiversity: El Salvador is the second most deforested country in Latin AmedteraHaiti

and amost 85% of its forested cover has disapps@dsince th 1960s, leaving about 5 8bthe land area

forest Today most deforestation in El Salvador results ftbs400 thousand familigkat relyon fuel

wood resources for cooking. This extensive use of biomass puts a lot of pressure of’fBoest.
biodiversity is threatened by rapid deforestation, forest fragmentation and degradation. Forests are th
most diverse ecosystems on land, because they hold the vast majority of the world's terrestridf species.
Since the Turbocococina will lead tstetiel wood consumptionit can be assumed that thiediversity

is positively affected by the project.

24 http://www.marn.gob.sv/?fath=16&categoria=123

2 Thermal performance and emission characteristics of unvented bibomagsy cookstoves: A proposed standard method for
evaluation BiomassVolume 12, Issue, 4987 Pages 247270

26| aboratory and field investigations of particulate and carbon monoxide emissions from tedditidimproved cookstoves
Atmospheric Environmenvolume 43, Issue, &ebruary 2009Pages 11741181

27 Bailis et al, 2007R. Bailis, V. Berrueta, C. Chengappa, K. Dutta, O. Masera and S. atdrdPerformance testing as a tool
to monitor improved stove interventions: Experi eBnergys of t
for Sustainable DevelopmeXi (2) (2007), pp. 5770

28 Maseraet al, 20070. Masera, R. Edwards, C.A. Arnez, V. Berrueta, M. Johnson and L.R. Beaahompact of Patsari
improvedcookstove®n indoor air quality in Michoacan, MexicBnergy for Sustainable Developmetit(2) (2007), pp45i 56

29 http://rainforests.mongabay.com/20elsalvador.htm

30 http://www.cifor.cgiar.org/Publications/Corporate/FactSheet/forests_biodiversity.htm
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Safety issuesTraditionalwood stoves have numerous health and safety issues as well as beung labo
intensive to use. Safety is an important isageburns, s@ds, cuts anda loss of property are highly
prevalent when using an open flame in a small kitth&y reducing the quantity and method of wood
being collected and the exposure to flames, Turbococinas result in low safety impacts on the users
Despite this users will be trained on safety issues.

>> As stted above, the typical SSTPA will involve the distribution of efficient cooking stoves to
households and schools. As their use does not entail significant environmental impacts, it is not
necessary to undertake an environmental impact assessmenthf@S£2CPAs included in the PoA.

| SECTION D. St ak e h edmdentss 0 |
>>

\ D.1. Please indicate the level at which local stakeholder comments are invited. Justify the choi{:e:

1. Local stakeholder consultation is done at PoA level 1X
2. Local stakeholder conkation is done at SSCPA level 1

Note: If local stakeholder comments are invited at the PoA level, include information on how comments
by local stakeholders were invited, a summary of the comments received and how due account was take
of any commentseceived, as applicable.

\D.Z. Brief description how comments by locaktakeholdershave been invited and compiled: |

>> The stakeholder consultations follow the requirements of the Gold StarfidedGold Standard
initial stakeholder consultation has besonducted by the project owner TECSA with the assistance of
South Pole Carbon Asset Management Uid.summary, the following steps were taken to engage
stakeholders:

e The initial stakeholder consultation, based on Gold Standard version 01 procedsdmldvat
the facilities of FUSADES (Salvadorian Foundation for Economic and Social Development), on
August 26", 2008.

e The invitation was published two weeks before the meeting in the most important newspaper of
the country, fi ds avell psrirgitatiores bang §xtendedaddectly to government
agencies, NGOs and academic institutions.

e All participants were provided, in the local language, a detailed description of the project
including an explanation of the environmental and sustainabilipadts. This was detailed by
TECSA at the beginning of the meeting, and all participants were invited to comment on the
social and environmental impacts of the PoA.

e The documentation of the SHC has been uploaded to th@agehof FUSADES?

31 M.S. Thesis: Risk Analysis and Safety Evaluation of Household Stoves in Developing Nations
http://www.vrac.istate.edu/~atlas/safety.htm
3http://www.fusades.org/index.php?cat=1147&lang=es&title=Publicaciones%20y%20Presentaciones&catenl=1054&sucaten=1
320
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D.3. Summary of the comments received: |

>> QOut of 32 stakeholders that attended the meeting, 25 have answered the Gold Standard Sustainak
Development Assessment Questionnaire (one answer has been received by email).

The general feedback has been very positive. Staketstidve the opinion that the project will reduce

the time spent on wood collecting, leaving more time for other activities, such as personal family tasks
Less harmful smoke is another aspect mentioned by the stakeholders and therefore less respiratic
diseases. The benefit caused by the project due to the reduction of the deforestation and the creation
jobs for assembling, distribution, monitoring etc of the Turbococina were also mentioned as positives.

D.4. Report on how due account was taken of angomments received:

>> As no major concerns were raised during the initial stakeholder consultation process, it was not
necessary to either make any changes tgpthgect design or incorporate any additional measures to
limit or avoid negative impacts. €same applies to soeg@onomic concerns.

It is evident from the stakeholder consultation process, that the project is perceived as a positive exampl
for thewhole country of El Salvadoand that it contributes to sustainable development of the region.

SECTION E. Application of a baseline and monitoring methodology

This section shall demonstrate the application of the baseline and monitoring methodology to a typica
SSGCPA. The information defines the PoA specific elements that shall be incluqeéparing the

PoA, the specific form used to define it and include an-88@& in this PoA (PoA specific CDMSG
CPA-DD).

>>The snallscal e project activity is a Type I pr oj
applies the smal/l scale baseline and monitorin
Measures in Thermal Applicationsof N&éhe newa bl e Bi omasso.

E.2. Justification of the choice of the methodology and why it is applicable to 8SGCPA:

>The project category AMS 11 .G. Version 02, AE
NonrRenewabl e Bi omasso i s a pppchhility eriteriaef this enetmodobogy: i t

Eligibility criteria Justification

1. This category comprises appliances involving The project activity consists of the disseminat

the efficiency improvements in the thermal of high efficiercy biomass fired cooking stove
applications of nomenewable biomass. Example{ The project activity will save nerenewable
of these technologies and measureslide the biomass which would otherwise have be

introduction of high efficiency biomass fired coo| consumed by less efficient cooking appliances.
stoves or ovens or dryers and/or improvement o
energy efficiency of existing biomass fired cook
stoves or ovens or dryers.

2. If any similar registered CDM project activitie| As ofthe datethatthis POADD is being submitteq
exist in the same region as the poeed project for validation, thee is no similar registered sma
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activity then it must be ensured that the propose
project activity is not saving the n@anewable
biomass accounted for by the already registerec
project activities.

scale CDM project activity in the same region;
project activity is hence not saving the R
renewable biomass accounted for by the o
registered project activities.

3. Project participants are able to show that-n
renewable biomass has been used since 31
December 1989, using survey methods.

The people in the proposed project area have
using norrenewable biomass since 31 Decem
1989.

Changs in forestcover show that between 194
and 2000, El Salvador ¢v an average of 5,1C
hectares of forest per year. i$hamounts to ar
average annual deforestation rate of 1.3
Between 2000 and 2005, the rate of forest chg
increased to 1.60% per annum. In total, betw
1990 and 2005, El Salvador lost 20.5% offaiest
cover, or around 77,000 hectares. Measuring
total rate of habitat conversion (defined as cha
in forest area plus change in woodland area m
net plantation expaimn) for the 199€2005
intervals, El Salvador lost 13.5% of its forest &
woodland habitaf?

Furthermore a report of Dulin for CATIE frol
1984 recognizes and quantifies an inve
relationship between the density of hum
population and the availability of wood. The rep
identifies 5 categories: 1) very critical (with

availablity of woody vegetation from 0 to 1.
cubic meters per person per year), 2) critical
potentially critical, 4) satisfying and 5) more th
satisfactory (with more than 12 m3/person/ye
The report estimates that 87% of the territory ot
Salvador &lls in the category 1) very critical ar
6.2% in 2) critical conditiori?

Limit of the Small-Scale Activity CPA

The threshold limit of the smadicale activity is 180 GWh annual thermal energy savingsCPA will

exceed this limit

E.3.

Description of the sources and gases included in tf &S CCPA boundary

>> Dueto the cook stove database system implemented by the coordinating entity / PP, the household
and schools can be clearly identified. The stoves counted in the project are not includethén ano

voluntary market or CDM project and the project is located in a single country.

% http://rainforests.mongabay.com/deforestation/2000/E|_Salvador.htm
34Dulin, Paul. Situacién Lefiera en los & Centroamericanos. Turrialba: CATEEL pp.:

http://books.google.com.mx/books?id=ct0OAQAAIAAJ&printsec=frontcover&dg=catie+situacion+lenera+en-+los+paises+centr

oamericanos&source=bl&ots=hmKpwpocnT&sig=NIEEHUFg77XhDsX0csjULFO8&hl=es&ei=E9NgS5fzBZ
ltge56PDYDQ&sa=X&oi=book_result&ct=result&resnum=1&ved=0CAkQ6AEWAA#v=0nepage&q=&f=false
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The following GHG will be included in the project boundary:

Source Gas Included Justification /
Explanation
Baseline Cooking, CGo, Yes Important source
production of fuel, of emissions
and transport of | CH, No Minor Source
fuel N,O No Minor Source
Source Gas Included Justification /
Explanation
Project Cooking, CO, Yes Important source
production of fuel, of emissions
and transport of | CH, No Minor Source
fuel N,O No Minor Source
E.4. Description of how thebaseline scenarias identified and description of the identified
baseline scenario:

>> As per paragraph 5 of AMS.II.G; is assumed that in the absence of the project activity, the baseline
scenario would be the use of fossil fuels for meeting similar thermal energy fAéedsubstitution fuel
likely to be used by similar consumesiall be taken akKerosene, Liquefied Petroleum Gas (LPG) or
another relevant fuel.

In El-Salvador,more than 00,000 families are cooking each day with LPG gas stbvEkis fuel is

100% imported and receives a subsidy of ard6% of the retail pricé® This grant is unique in Central
America, since none of the other countries receive subsidized’ fDpken, sembpen fires or LPG gas
represent the overwhelming majority of cooking stoves used by households and schools covered by th
PoA.The PPs have therefore chosen this fuel as the baseline which is a conservative option.

Categories Householdg %

Electricity 32909 2.3
Propane Gas 912717 64.9
Kerosene (Gas) 14980 1.1
Fuelwood 428197 30.4
Charcoal 5053 0.36
Straw, Palma 273 0.019
Waste 192 0.014
Other 355 0.025
No kitchen 11809 0.84
Total 1406485 100

% DIGESTYC.2007. VI Censo de Poblacién y V de Vivienda de El Salvador. in. Ministerio de Economia (MINEC) &
Direccién General de Estadistica y Censos (DIGESTYC), wwwosegeh.sv

36 Condiciones de Competencia en el Sector de Gas Licuado de Petréleo en el Salvador:
http://www.slideshare.net/scompetencia/infordeeresultadosgip

37 http://www.minec.gob.sv/leyes/DHM_ACUERDO_340_03_04_2008.pdf
http://www.laprensagrafica.comtiex.php/economia/nacional/12056.html
http://www.elsalvador.com/mwedh/nota/nota_opinion.asp?idCat=6342&idArt=3945299
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Table: Fuel utilization of households in El Salvadd?

E.5. Description of how the anthropogenic emissions of GHG by sources are reduced below thgse

E.5.1. Assessment and demonstration of additionality for a typicabSGCPA: |

>> Here the PPs shall demonstrate, using the procedure provided in the baseline and monitorin
methodology, additionality of a typical CPA.

The PoA will involve households and schotist receive the Turbococina free of charge. From the
project proponent 6s perspective there are no
income and each cook stove installed can be considered as additional. Contracts and the financial ple

show that all cook stoves included in each CPA are given free of charge to final users.

E.5.2. Key criteria and data for assessing additionality of &5SGCPA: |

>> Here the PPs shall provide the key criteria for assessing additionality of a CPA wpeseprto be
included in the registered PoA. The criteria shall be based on additionality assessment undertaken i
E.5.1 above. The project participants shall justify the choice of criteria based on analysis in the above
section.

It shall be demonstrated Wwahese criteria would be applied to assess the additionality of a typical CPA
at the time of inclusion.

The PPs have made tbhoice to distribute the Turboconinas free of charge to households and schools.
From the project p r ae anfmantiad @ ecpnemicsbpnefitstsiich & subdides e
other than CDM related income, hence the PoA could not be implemented without CDM revenues.
Contractsthe financial plarand eligibility criteriashow that all cook stoves included in each CPA are
given free of charge to final users

E.6. Estimation of Emission reductions of a CPA:

E.6.1. Explanation of methodological choices, provided in the approved baseline and
monitoring methodology applied, selected for a typical SSCPA:

>> According to tle AMS I1.G., the emission reductions per cooker that can be claimed under the CDM
from efficiency improvements in the use of NRB are calculated using the following equation:

ER/ = By,savings' fNRB,y NCVbiomass' EFprojectediossiIfuel 1)

Where:

ER Emission reductions during tlyear y in tCQe

By savings Quantity of woody biomass that is saved in tonnes

furey Fraction of woody biomass saved by the project activity in year y that can |
established as nerenewable biomass

NCViomass Net calorific value of the nearenewablavoody biomass that is substituted

38 DIGESTYC. 2007. VI Censo de Poblacién y V de Vivienda de El Salvador. in. Ministerio de Economia (MINEC) &
Direccién General de Estadést y Censos (DIGESTYC), www.censos.gob.sv
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(IPCC default for wood fuel, 0.015 TJ/tonne)

EFprojected_fossiiuel  EMission factor for the substitution of roenewable woody biomass by simili
consumers. Thsubstitution fuel likely to be used lsymilar consumers is
taken: 71.5 tCQITJ for Kerosene, 63.0 tGOJ for Liquefied Petroleum Gas
(LPG) or the IPCC default value of other relevant fuel

Biomass
Savings:
By,savings: By (1'M)
ew
1. Where:
By Quantity of woody biomass used in the absendbeproject activity in tonnes
(o J Efficiency of the baseline system/s being replaced, measured using represel

sampling methods or based on referenced literature values (fraction), use
weighted average values if more than onetypsystems are encountered,;

0.10 default value may be optionally used if the replaced system is the three
fire or a conventional system lacking improved combustion air supply mecha
and flue gas ventilation system i.e., without a grate asasedl chimney; for the
rest of the systems 0.2 default value may be optionally used

G Efficiency of the system being deployed as part of the
project activity (fraction)

2. B, is determined by using one of the two following options:

1. Calculated as the product of the number of appliances multiplied by the estimate of
average annual consumption of woody biomass per appliance (tonnes/year). This can be
derived from historical data or a survey of local usage, OR

2. Calculated from the thermahergy generated in the project activity as:
HG
3. B, = By (2)
NC\/biomass' dold
4. Where:
HG,, Amount of thermal energy generated by the new technology in the proj
yeary (TJ)

Emissions reductions are calculatgdapplying the following steps

Step | Description Data sources

1 Determination of average annual biomas Household Baseline Survey (KPT)
consumption per household,}B
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2 Determination of the efficiency of the Experiment (WBT°)

replaced ) and the deployeddy) system

for calculation of biomass sangs per user
3 Determination of the share of Non Analysis UNAM

Renewable biomass

(fNRBvY)
4 Determination of the fossil fuel most likel] DIGESTYC. 2007. VI Censo de Poblacion yoé

to be used by similar consumers Vivienda de El Salvador. in. Ministerio de Economia

(EF, oo ossi) (MINEC) & Direccion General de $adistica y Censos

} (DIGESTYC)

Step 1: Determination of average annual biomassonsumption(B,)

According to the AMS II.G., annual biomass savings are calculated hiplying the average annual
consumption of biomass per appliance (tonnes/year) with the efficiency of the new system being
deployed. The Kitchen Performance Test (KPT) was conducted to receive the data of average annu:
biomass consumption.

Schools: @5 t schoot yr*
Households: 4.66 t Rhyr*

These values are congruent with worldwide reported values of unitaryvéel consumption for the
residential sectol’ For further information please refer to Annex 4.

Step 2: Determination of the efficency of the replaced and the deployed system for calculation of
biomass savings

According to the AMS II.G., biomass savings are calculated by multiplying the average annual
consumption of biomass per appliance per year, as derived from step 1, witlcibaafimprovements

of the system being deployed as part of the project activity.

%9 http://www.pciaonline.org/testing

40 Anderson, D., and R. Fishwick. 1984. Fuelwood consumption and deforestation in African countries. World Bank,
Washington DC.

Bhatt, B., A. Negi, and N. Todaria. 1994. Fuelwood consumption at different altitudes in Garhwal Himalaya. Energ$8®.:465
Broadhead, J., J. Bahdon, and A. Whiteman. 2001. Woodfuel consumption modelling and results. Annex 2. FAO, Rome.

Drigo, R. 2004a. WISDOM Senegal: Analysis of woodfuel produg¢ttonsumption patterns in Senegal. Food and Agriculture
Organization (FAO) of the United Nations (UN), Rome.

Drigo, R. 2004b. WISDOM Slovenia: analysis of spatial woodfuel productioonsumptionpatterns in Slovenia. Food and
Agriculture Organization (FAO) of the United Nations (UN), Rome.

Drigo, R. 2007a. East Africa WISDOMWoodfuel Integrated Supply/ Demand Overview Mapping (WISDOM) methodalogy
spatial woodfuel production and consumptionlgsia of selected African countries. Food and Agriculture Organization (FAO)

of the United Nations (UN), Rome.

Drigo, R. 2007b. Wooenergy supply/demand scenarios in the context of poverty mapping. A WISDOM case study in Southeast
Asia for the years 200énd 2015. Food and Agriculture Organization (FAO) of the United Nations (UN), Rome.

Ghilardi, A., G. Guerrero, and O. Mase2f07. Spatial analysis of residential fuelwood supply and demand patterns in Mexico
using the WISDOM approach. Biomass and Biogn&1:475491.

Joyeux, R., and R. D. Ripple. 2007. Household energy consumption versus income and relative standard of living: A panel
approach. Energy Policy 35:5D.

Mahapatra, A. K., and C. P. Mitchell. 1999. Biofuel consumption, deforestation, andefeel tree growing in rural India.
Biomass and Bioenergy 17:2303.
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The iWater Boiling Tesd (WBT) is a laboratory test that evaluates stove performance while completing
a standard task (boiling and simmering water) in a controlled envenointo investigate the heat transfer
and combustion efficiency of the stov&o determine the thermal efficiency of the Turbococina, a series
of t Wates Boilifg Testo were performed on 222 DecembeR009and 19 January 2010Qsinga
modified versim of the WBT version 1.%esting protocof!

The result of the WBT is a thermal efficiency (hc) of 0.83

The old system is the thretonef i r e, commonl y used oidthe default vajue o €
0.10 as outlined in the methodologis used As mentioned in the methodology the value may be
optionally used if the replaced system is the tiateaefire or a conventional system lacking improved
combustionair supply mechanism and flue gas ventilation system i.e. withograte as well as a
chimney.

Therefore, efficiency is
1- Aold/ Aew =1- 0.10/0.83 = 0.8795 = 88%

For further information please refer to Annex 5.

Step 3: Determination of the Share of NofRenewable Biomass

According to the AMS II.G., project participants must determine the share of renewable and non
renevable biomass in the total biomass consumption using nationally approved methods (e.g. surveys o
government data if available).

As st at ed iomrendvdiSe woddy BBomdss (NRB) is the quantity of woody biomass used in
the absence of the projecttiaity (By) minus the DRB component, so long as at least two of the

following supporting indicators are shown to exist:

1. Trend showing increase in time spent or distance travelled by users (aoietisuppliers) for
gathering fuel wood or alternativelgehd showing increase in transportation distances for the
fuel wood transported into the project area;

2. Survey results, national or local statistics, studies, maps or other sources of information such as
remote sensing data that show that carbon stocldepieting in the project area;

3. Increasing trends in fuel wood price indicating scarcity;

4. Trends in the type of cooking fuel collected by users, suggesting scarcity of woody biomass.

Supporting indicator 1

A trend showinganincrease irthetime spenteanddistance travelelly users for gathering fualood was
demonstrated othe basis of aample of 107 householdistributed throughout the country. Eigkix

percent of respondents (91 out of 106 validwers) noted moderate to severe for increasffigudty in

access to fuel wood in terms of time spent and distance traveled, or eventually of uprising costs of fue
wood during the last 10 yeafsor further information please refer to Annex 6.

4! Developed by Volunteers in Technical Assistance (VITA, 1985, Testing the Efficiency of-Wwnihg Cookstoves:
Provisional International Standards), and updated by the Househaldinent and Health (HEH) Project, funded by the Shell
Foundation.

“2Basedo n t h eAssessmetityof efission factors, fuel consumptionGd&equivalent savings for the Turbococina
cookstove done additionafor the project, the average savings of biomass for households are 90% and for schools 93%.
Therefore the thermal efficiency of 83% is even more conservative.
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Supporting indicator 2

The determination of the sharé wonrenewable biomass (NRB) in the project area was conducted
following the GWISDOM approach developed by UNARAGhilardi et al. 2009, Johnson et al. 2009)
C-WISDOM was developed for specifically assessing -rerewable biomass within carbon offset
projects from the more general methodaday approach WISDOM: Wood fuel Supply/Demand
Overview Mapping, developed as well by UNAM in collaboration with FAMasera etal. 2003,
Masera et al. 200650 far WISDOM has been applied in 19 countries worldyiziéggo 2004b, 20044,
20073 2007b, Ghilardi 2007, Ghilardi et al. 2007, Ghilardi 2008)

Basically GWISDOM is a GlShased analysis aimed at highlighting wood fuel supply/demand
imbalances at multiple spatial scales.

Please refer to Annexfbr a brief description of the methodgly. For a detailed description refer to the
attacheddocument: fiEstimation of the fraction of nereneva b | e fuel wooaetoal, i n
AQuantification of avoi ded GHG emissions from
sectorsinEI&1 vador o.

C-WISDOM fNRB values are shown by department in the following table:

Department

N° Department fNRB
01 AHUACHAPAN 97%
02 SANTA ANA 96%
03 SONSONATE 98%
04 CHALATENANGO | 93%
05 LA LIBERTAD 96%
06 SAN SALVADOR 96%
07 CUSCATLAN 98%
08 LA PAZ 96%
09 CABANAS 96%
10 SAN VICENTE 93%
11 USULUTAN 96%
12 SAN MIGUEL 95%
13 MORAZAN 97%
14 LA UNION 96%

The average fNRB i96%.

Step 4: Determination of the fossil fuel likely to be used by similar consumers

According to the AMS 11.G., the emission factor for the substitution fuel likely to be used is to be taken.
In El-Salvador,more than 900,000 families are cooking each day with LPG gas $tovess fuel is
100% imported and receives a subsidy of ard6% of theretail price?® This grant is unique in Central

43 Universidad Nacional Auténoma de MéxiggNAM)

4 Food and Agricultural Organization of Unitéthtions

“DIGESTYC. 2007. VI Censo de Poblacién y V de Vivienda de El Salvador. in. Ministerio de Economia (MINEC) &
Direccién General de Estadistica y Censos (DIGESTYC), www.censos.gob.sv

46 Condiciones de Competencia en el Sector de Gas Licuado de ®etrdeSalvador: http://www.slideshare.net/scompetencia/infdene
resultadogylp
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America, since none of the other countries receive subsidized’ fDpen, sembpen fires or LPG gas
represent the overwhelming majority of cooking stoves used by households and schools covered by th
PoA.The PPs have therefore chosen this fuel as the baseline which is also a conservative option.

Leakage:

Use/diversion of nomenewable woody biomass saved under the project activity bypnopect
households/users who previously used renewable energy source

If this leakage assessment quantifies an increase in the use-tém@mable woody biomass used by the
non-project households/users attributable to the project activity thyésnamjusted to accau for the

quantified leakage.

All the schools andduseholds that will be included the PoA are sing woody biomass as fuel source
Renewable energy sources, including renewable biornags,not gained any significant importance in

the country despitEl Salvadoibeingthe second most @ested countryn Latin America More

specifically, renewable energy sources or alternative thermal appliances are not traditionally utilized for
cooking in El SalvadoiTherefore, the number of ngmmoject users who previously used renewable

energy sources, and couldtpntially take advantage of the biomass saved under the project activity, can
be neglected.

Use of norrenewable woody biomass saved under the project activity to justify the baseline of other
CDM project activities can also be potential source of leakdfgthis leakage assessment quantifies a
portion of noArenewable woody biomass saved under the project activity that is used as the baseline of
other CDM project activity thenyBs adjusted to account for the quantified leakage.

Use of noarenewablebiomass saved under the project activity to justify the baseline of other CDM
project activities. This potential source of leakage is not considered because: a) there are no other CDI
projects that use non renewable woody biomass for establishing baseiswons in the country of El
Salvador; b) demand for fuel wood for household consumption is much higher than the annual
sustainable yield, and c) there are no other large scale uses fmaevable woody biomass other than

for household cook stoves. &hefficient stoves will be installed only in those households using
traditional open or sentipen fire cooking stoves.

Increase in the use of naenewable woody biomass outside the project boundary to create non
renewable woody biomass baselines can héspotential source of leakage. If this leakage assessment
gquantifies an increase in use of Ammewable woody biomass outside the project boundary t)tien B

adjusted to account for the quantified leakage.

The PoA boundary comprises the entire couonfrkl Salvador. Across El Salvador the consumption rate

of nonrenewable woody biomass is constant. This value is also consistence with wood consumption dat:
all over the world. Thus an increase of renewable woody biomass for cooking purposes is very
unlikely and, since the PoA covers the whole country, there will be no otherenewable woody
biomass baselines.

47 http://www.minec.gob.sv/leyes/DHM_ACUERDO_340_03_04 2008.pdf
http://www.laprensagrafica.com/index.php/economia/nacional/12056.html
http://mww.elsalvador.com/mwedh/notata_opinion.asp?idCat=6342&idArt=3945299
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E.6.2. Equations, including fixed parametric values, to be used for calculation of emissiorn

reductions of a SSCCPA:

>> The following @rametric values are used for the emission reduction calculdtiensame types of
Turbococina technology will be implemented, with different models varying only in thermal power
output. At present, there are two models with different thermal power @seholds (Tcs 1, 1.6Kw) and

schools (Tcs 2, 3.2Kw), which will be included in the CPAs.

biomass

EFproiected fossilfuel

Data
Category Abbreviation | unit
Number of stoves operating N
Average annual biomass consumption per households tyrt 4.66
Average annual biomass consumptjer school tyrt 6.05

t/a To be
Quantity of biomass used in the absence of the project | B, calculated
Efficiency of the system being replaced Qoia 0.1
Efficiency of the system being deployed Ohew 0.83

t/a To be
Quantity of biomass that is saved Bysavings calculated
Fraction of biomass saved (nognewable) fNRBLY
Net calorific value o the nerenewable biomass NCViomass TJ ¢ 0.015
Emission factor of the substitution of noenewable tCO,/TJ | 63.0

E.6.3. Data and parameters that are to be reported in CDMSSGCPA-DD form:

Data / Parameter: Ad

Data unit: Fraction

Description: Efficiency of the sysm being replaced.
Source of data used: | IPCC default value

Value applied: 0.10°

Justification of the IPCC default value.

choice of data or
description of
measurement methodyg
and procedures
actually applied

Any comment:

Data / Parameter: faRBLY
Data unit: Fraction
Description: The fraction of overall fuelvood consumption extracted on a remewable

48 Annex 18- AMS-II.G. Energy efficiency measures in thermal applications ofreoewable

biomass (version 02)
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basis in year yi.e.fraction of nonrenewable woody biomass saved by the
project.

Source of data used:

Spatial analysis of fueloodsupply/demad imbalances in El&vador 2007

Value applied:

Each department or CPA has a different % of-resrewable biomass used

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

SeeE.6.1, Step 3: Detemination of the Share of NeRenewable Biomass

Any comment:

Data / Parameter: NCV biomass
Data unit: TJ
Description: Net calorific value of the nearenewable biomass that is substituted.

Source of data used:

IPCC default for wood fuel (TableZ.2006 IPCC Guidelines for National
Greenhouse Gas Inventories).

Value applied:

0.015TJt

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

IPCC default value.

Any comment:

Data / Paramete:

EFproiected fossilfuel

Data unit:

tCO,/TJ

Description:

Quantity of biomass that is substituted or displaced in tonnes.

Source of data used:

IPCC default for liquefied petroleum gas (Table 2806 IPCC Guidelines for
National Greenhouse Gas Invergs).

Value applied:

63.0 tCQ/TJ

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

Liquefied petroleum gas (LPG) is the most commonly used fossil fuel for
residential cooking in El SalvaddRCC default value.

Any comment:

E.7.

Application of the monitoring methodology and description of the monitoring plan:

The following parameters will be monitored:

Data / Parameter:

B

Data unit;

\'A
Tonnes per year (t )
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Description:

Quantity of bionass that is substituted or displaced by introductior
Turbococina.

Source of data to be
used:

Sample survey for determining household and school fuel wood consump

Value of data

Schools: 6.05 t schoblyr™
Homes: 4.66 t Hhyr*

Descriptionof
measurement method;
and procedures to be
applied:

d,
By,savings: By (1'¢)

B,: SeeE.6.1, Step 1, the provided results are used.

For doia: the default value 0.10 is used

For drew: The Efficiency of the system being deployed as part of

project activity (fractionwill be monitored.

QA/QC procedures to| N/A

be applied:

Any comment:

Data / Parameter:

Data unit: Aid

Descriptian: Efficiency of the Turbococina

Source of data to be
used:

Waterboiling test(WBT) for every year of operation

Value of data

Description of
measurement methods
and procedures to be
applied:

WBT is carried out every year. After one year, a one gihstove will be teste
whereas after two years a one year and a two year old stove will be testg
value obtained from the test will be used to calculate the emission reducti
the systems for that year of operation.

QA/QC procedures to
be appled:

The WBT will be done by adequately trained personnel using only profes;
reference measuring equipment, which has been properly calibrate
certified.

Any comment:

Data / Parameter: Ny
Data unit: Number
Description: Total Number of Turboamnas in use.

Source of data to be
used:

Database records.

Value of data

Description of
measurement method;
and procedures to be
applied:

The whole distribution of the Turbococina is recordéa. summary, the
coordinating entity/PP will ensure that 8acSSGCPA will maintain
appropriate records due to the database documenting the following variab
Type of Turbococina and serial numbdRecipient's Name, address, G
coordinates, phone numb@&igned contract.

QA/QC procedures to
be applied:

Sample ke will be chosen for a 90/10 precision (90% confidence interva
10% margin of error); in cases where survey results indicate that

precision is not achievethe lower bound of a 90% confidence interval of
parameter value may be chosen aslérnative to repeating the survey effo
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to achievea 90/10 precision.

Based on the results received during the initial monitoring of all Turboco
in the schools and households in the first year of operation (the moni
takes place for the wie population), the representative sample grou
calculated for the ongoing monitoring I§§.

Any comment:

| E.7.2. Description of the monitoring plan for a SSCCPA: |
As per AMS 11.G version 02.

e Monitoring shall consist of an annual check of e#fiwy of all appliances or a representative
samplethereot 0 ensure that they are st ind)lbrreplacedr at i
by an equivalent hservice appliance. Where replacements are made, monitoring shall also
ensure thathe efficiency of the new appliances is similar to the appliances being replaced.

e In order to assess the leakages specified, monitoring shall include data on the amount of wood
biomass saved under the project activity that is used bypraact households/usefsvho
previously used renewable energy sources). Other data crenewable woody biomass use
required for leakage assessment shall also be collected.

e Monitoring shall ensure that:

o Either the replaced low efficiency appliances are disposed of and notwithéal the
boundary or within the region; or

olf the baseline stove usage continues, monitoring shall ensure that the wood fuel
consumption of those stoves is excluded fromiBequation 2.

As under the CDM only emission reductions that are monitorddverified can be claimed, therefore, a
statistical based sampling will be carried out before each verificatus. will incorporate monitoring

the percentage of stoves in useample sizewill be chosen for a 90/10 precision (90% confidence
interval and10% margin of error); in cases where survey results indicate that 90/10 precision is not
achieved the lower bound of a 90% confidence interval of the parameter value may be chosen as ar
alternative to repeating the surveyaefs to achieve a 90/10 preimn.

As two possible outcomesxist (cook stove being used vs. abandonedyifitrials0 ar e st at i
independent,hte normal approximation interyadsthe simplest and most commonly used formuiil

be used. Worth noting is thalhe binomial digibution is approximatedwith a normal distribution
justified by the central limit theorem

n:[zm_ M

E

Where n is the sample size needet},,is equal to 1.645 following AMS.II requirement80(10

precision; p is tte proportion of cook stoves being used, conservatively 0.5 if no previous pilot study is
availablé®; and E is equal to Ofbllowing AMS.II requirementsq0/10 precisioh

“When p=0.5 the value of p{) -and so of nis maximized.
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The survey will also ensudue to the WBThat stoves are all operating at thecfied efficiency, and

where replacements are mathe efficiency of the replaogentstoves is similar to the stove being
replacedThemonitoring data and information is archived for at least 2 years after the end of the actual
crediting period or the & issuance of CERs for the project activity, whichever comes later (please see
Annex3 Sampling Plan).

Responsibility
The overall monitoring will be managed and done by TECSA and their monitoring Btefy. will

ensure successful monitoring of the eneissreductions of the proposed project during its crediting
period.

Monitoring Periods

Data will be collected for each monitoring period, and used to calculate emission reductions for that
portion of the crediting period. The length of each monitoringpdewill not exceed one year,
furthermore doublehecks of households and schools will occur at least annually.

Data Management System
The coordinating entity will develop and managdata management system (DMS) that will record all
information relevanto monitoring each SSCPA, including:

e A list of households and schools participating in the project, including information to identify
households and schools by GPS, name and address, phone number as well as the serial number
the Turbococina.

o A recordof dispatch of the Turbococirta each participating household and school.

e A list of households and schools included in the Project Sample Group (PSG), including
information to identify households and schools by GieSrdinates name, address ardhte
added to the sample group as well as the serial number of the Turbococina

e The following data are monitored:

o Number of installed Turbococina
o Efficiency of the Turbococinalue to the WBT

The project implementation will start in February 2010. TECSA will gfevan accurate record of the
total number of distribution of the Turbococinasontracts will be signed by the project participants.
After having completed thenitial training and distribution of theélurbococinas in schools and
households, the monitoringnd maintenance phase starts. As part of the monitoring, stafEGSA
realises a physical visit on site in the first year after installatiomldhe Turbococinan schools and
householdsto verify the proper use and maintenance of the Turbocoeimhgo register the GPS
coordinates for unique identification. Furthermore, in each monitoring visit a digital picture of the
installed Turbococina is taken by the staff of TEC&Ach verification mission and its results will be
recorded in the central dé@se and a draft report of the initial monitoring will be done.

Based on the results received during the initial monitoring of all Turbococinas in the schools and
households in the first year of operation, the representative sample group is calcul#tedofugoing
monitoring ofNy.

The Turbococina is an industrial product with constant quality, made of stainless steel and a lifetime of a
least 25 years. To confirm the quality, the efficiency of the Turbococina appliance will be measured by
repeatingthe WBT every year, and for each year of operation (i.e. after one year, a one year old stove
will be tested, after two years a one year and a two year old stove will be tested, etc.). The value obtaine
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for every year of operation will be used to calcelamission reductions of the systems in the respective
year of operation.

The WBT is carried out every yeaihis information will also be duly registered in the database and
form part oftheannual monitoring report.

In the eventthat performance problesyof the Turbococina have been identified during the first ykar o
operation, TECSA will sentheir maintenance staff to fix the problem on siteif necessaryto replace

the equipment. From the second year on, insurance for maintenance will be tifech schoobr
householdfor $ 10 annually, covering minor and major repairs. In the case of Fe@SA will be
responsible to provide the replacement of a new Turbococina at cost, which must be assumed by th
respective school or household.

QA/QC procedures to be applied

Telephone verification will belone in 80% of the schools and households of the established sample
group to doubleheck if the installed Turbococina continues to operate, or if there are any problems,
which will be duly recorded ithe central database, as well as the corrective measures undertaken (if
any).As part of the yearly monitoring the GR8ordinates of the sampled school or household are taken.
This is also atnternal check of the TECSA staff, responsible for the monigodata.

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

>> UNAM in cooperation with the University of Californialrvine. 08.02.2010
Yougha von Laer, Sdh Pole Carbon Asset Managemeantonlaer@southpolecarbon.com
Francois Beaurain, South Pole Carbon Asset Management, f.beaurain@southpolecarbon.com

Annex 1

CONTACT INFORMATION ON COORDINATING/MANAGIN G ENTITY and
PARTICIPANTS IN THE PROGRAMME of ACTIVITIES

Organization: SOTER AG
Street/P.O.Box: Baarestrasse 78
Building:

City: Zug
State/Region:

Postfix/ZIP: 6300

Country: Switzerland
Telephone:

FAX:

E-Mail:

URL:

Represented by: Juan Afonso Cardenal Gistau
Title: Chairman
Salutation:

Last Name: Cardenal Gistau
Middle Name:
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First Name: Juan Alfonso
Department:

Mobile: +503 78607545
Direct FAX:

Direct tel:

Personal BViail;

juanalfonsocardenal@yahoo.es

Organization:

TECNOLOGIAS ECOLOGICAS CENTROAMERICANAS SA DE CV

Street/P.O.Box:

Las Palmas 219

Building:

City: San Salvador

State/Region:

Postfix/ZIP:

Country: El Salvador

Telephone: +503 22231103

FAX:

E-Mail: Diego.salcedo@turbotecsa.com
URL.: www.turbotecsa.am

Represented by:

Diego Salcedo

Title:

Board Member

Salutation:

Last Name:

Salcedo

Middle Name:

First Name:

Diego

Department:

Mobile:

+503 78365065

Direct FAX:

Direct tel:

Personal BMail:

salcedodiego@yahoo.es
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Annex 3
Sampling Plan
Parameter | Objective Timeframe/Frequency | Method of | Use of Data | Target Sampling Known
Data Population | Frame Characteristics
Collection
dnew Determining | Data valid for ayear; Water The mean Stove user | Schools Thermal
mean measurement taken Boiling value will be | Household | and efficiency
efficiency of | every year for stoves | Test used to sand houséolds | measured,
the stoves in| used for a year. (WBT) estimate schools having usually lies
use. emission stoves around83%for
reduction installedat | the
using the the time of | Turbococina.
formula monitoring
suggested
by AMS-
I.G (V02)
methodology
% of Determining | Data valid for ongrear; | On-site The Stove user | Schools Number of
stoves percent of | measuremertaken visit with percentage | Household | and Turbococinas
in use stoves in every year GPS values will sand households| distributed and
operation equipment | be usedo schools having installed.
estimate stoves
total stoves installedat
in use, the time of
whichis monitoring
needed to
compute
total By.
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Annex 4

Homes: For prediction of expected biomass displaced by the Turbococina in hfumkespnsumption

was measured using the Kitchen Performance Test (Berrueta et al. 2008) in 25 homes using traditions
stoves dting SeptembeNovember of 2009 in El Salvador. A sample size of 25 homes for estimation of
baseline fuel consumption was based on variability reported by Berrueta et al. (2008) for traditional stove
users in rural Mexico. Berrueta el al. (2008) foundrsigé traditional stoves used 3.4 + 0.8SD kg per
standard adult per day, which resulted in a standard error of 5% (FA#1)JN Food and Agricultural
Organi zationds fistandard adulto equivalence f a
into that of an adult male of reproductive age to control for differences cooking energy requirements.
The standard adult (SA) is based on the following ratios: Chili¥ @ears, 0.5; Female: over 14 years,

0.8; Male: 1559 years, 1.0; Male: over 59 ysa0.8 (source: Openshaw, Wood fuel survey4JN Food

and Agriculture Organization: 1983fuel consumption was measured over the course of three days.
Participating homes were asked to cook as they normally whiddn fuel consumption per standard
adut per day was multiplied by the mean standard adults per home and 365 days to determine annue
mean fuel consumption per home.

Average fuelwood consumption in homes using traditional stoves was 2.36+1.12SD kg per standard
adult per day, which was slith lower than the3.4 £ 0.8SD kg per standard per daported by
Berrueta et al (2008) for rural Mexican homes, but within the range of previously reported fuel
consumption estimates for traditional stoves in the residential sector (Anderson and Fig8#icRhatt

et al. 1994, Mahapatra and Mitchell 1999, Broadhead et al. 2001, Drigo 2004b, 2004a, 2007a, 2007k
Ghilardi et al. 2007, Joyeux and Ripple 2007). Multiplying the per capita estimate by the mean standarc
adults per home (4.5) and 365 days hesliin a mean annual fuel consumption estimate of 3.88 +
1.85SD t hi yr'. On an energy basis, the equates to 0.058 + 0.028 Tyriitusing the IPCC default
energy density of dry woo@.015 TJ ).

Schools:For prediction of expected biomassplaced by the Turbococina in schodilgl consumption

was measured using the Kitchen Performance Test (Berrueta et al. 2008) in 23 schools using traditions
stoves during SeptembBiovember of 2009 in El Salvador. Fuel consumption was measured over the
course of three days. Participating schools were asked to cook as they normally Meaid fuel
consumption per student per day was multiplied by mean enrolmer2Qénschool days per year to
determine annual mean fuel consumption per school.

Averagefuelwood consumption in schools using traditional stoves was 0.11+0.05SD kg per student per
day. Multiplied by the mean enrolment per sch@323 and 200 school days resulted in a mean annual
fuel consumption estimate 6f04+ 2.04SD tschool* yr, with a standard error of 9.9% (n=2%)n an

energy basis, the equates t07T6 + 0.036 TJ schodlyr™ using the IPCC default energy density of dry
wood (0.015 TJ t).
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Annex 5

The fiWater Boiling Test (WBT) testing protocolwas modified as follows: ifhe thermocouple is
located 20 mm above the surface of the pot, instead of 50 This assures that the thermocouple is
always in contact with water until the end of the test. At 50 mm distance from the pot, the thermocouple
can come in contact with thegper surface of water in ebullition, which is a transition zone (phese
watervapor), where the sensor can indicate erratic temperature (the thermocouple has a response time
less than 20 seconds and is able to detect small variations in temgeraijrAn aluminum pot with
internal diameter of 28 cm and 5,000 cm3 was used. iii) The pot lid has been kept closed under its ow
weight (weight of lid: 110 gr.) This is in accordance with local cooking practice, and also serves to
reduce variationdue to slight wind variations (breeze).

The testing protocol includghreephases Phase | is a high power cold stdptiase llis ahigh power

hot starf and Phase llis alow powersimmering test.For measuring the efficiency of the Turbococina,
Phase Il (hot start) is preferred, since it approximates steady conditions and best reflects the performanc
of the Turbococina in the field, as reflected in the KPTs conducted with Turbococinas in households as
well as in schools, which indicate an averdigel wood saving of 90% for households and 93% for
schools using Turbococinas, when compared to traditional stoves.

The test forthe improved cooking devices wasarried out INnTECS A6 s | memises oy r y
Alberto Chiquillo Alas (PhD. ThermodynamicSwiss Federal Institute of TechnolofyETH, Zurich,
Switzerland) The core of the test system is a high precision thermocouple (Testo) that has been placed &
the center of the pot, 2 cm above the pot ground. Computer software (Testo) allows forathe ahd
visualization of the measured data. Five liters of water is maintained at boiling temperature in a separat
lidded pot as reference, and measured with an identical thermocouple and visualized in the sam
computer system.

Wood was cut into pieseof the same size, numbered and-weighed, and weight values were
introduced in a standard computer sprehdet software (Excel) for more effective data processing.

To determine temperature behavior, time was measured with two digital chronometias tigie and
current time), as well as with the computer software. Time was also measured with a separate
chronometer to determine frequency of wood introduction to the Turbococina’s combustion chamber.

A precision balance was used to measure a pot wéier, under cold as well as hot conditions. A
separate precision balance was used to determine the weight of the wood pieces.

Humidity of wood was measured with the help of a hheld instrument. The wood was cut out of
Pepeto Real (Inga Vera) thaasone year old lying under the shade. Under such circumstances, in the
warm climate of El Salvador, one can expect thorough drying to be at 12% humidity by dry weight.
Pepeto is used as a shade trees in coffee plantations of El Salvador, and iswrelbkiwooks for being

an appropriate wood for stoves.

Test resultgare as follows

WBT High Power Start (hot start) | Test 21/12/200 | 22/12/200 | 19/01/201 | Average| CV
dates 9 9 0 %
liter 5 5 5

a) Variables that are directly measured
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Weight of fuel bedre test (grams) fci 246.8 233.6 190 223.47| 13%
Weight of Pot with water before test
(grams) Pci 5981 5975 5968 | 5974.67| 0%
Water temperature before test (°C) Tci 20.96 19.65 19.65 20.09| 4%
Time at start of test (min) tci 0 0 0 0.00
Weight of wood aftetest (grams) fcf 0 0 0 0.00
Weight charcoal and container after test
(grams) Cc 810 810 810 810.00] 0%
Weight of Pot with water after test
(grams) Pcf 5622 5625 5625| 5624.00 0%
Water temperature after test (°C) Tcf 97.42 97.36 97.36 97.38| 0%
Time atend of test (min) tcf 125 12 10 11.50] 12%
b) Variables that are calculated
Wood consumed, moist (grams) fcm 246.8 233.6 190 223.47| 13%
Change in char during test phase (gram| (pC ¢ 0 0 0 0.00
Equivalent dry wood consumed (grams)| fcd 197.5 184 161 180.83| 10%
Water vaporized (grams) WCV 359 350 343 350.67| 2%
Water remaining at end of test (grams) | wcr 4641 4650 4657 | 4649.33] 0%
Duration of phase (min) mt ¢ 12.50 12 10 11.50| 12%
Thermal efficiency hc 0.76 0.82 0.90 0.83| 8%
Burning rate (grams/min) rch 15.8 15.4 15.4 15.53| 1%
Specific fuel consumption (gr wood/gr
water) SCc 0.043 0.040 0.035 0.04 | 10%
Temp-corrected sp. consump. (gr wood/
water) SCTc 0.042 0.038 0.035 0.04| 9%
Firepower (W) FPc 4207 4092 4109| 4136.00| 2%
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Annex 6

Supporting indicator 1

The figure below shows the distribution of the 107 sampling points aimed at gathering information on
people perceptions on access to fuel wood in terms of distance, timesfTdwsstudy was conducted in
2008. For a detailed description refer to the attacdedument:fiEstimation of the fraction of nen
reneavabl e fuel wo @tdab, nQué&htl ardati on of avoided
by the residentialandpbbi ¢ educati on sectors in EI Salvador

Methods: fuelwood supplies

Mostrar los mapas de ejemplo

Preliminary results: do not quote or cite
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