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KEY PROJECT INFORMATION

	Title of Project/PoA/Activity:
	Santander and Las Tapias Renewable Energy Project 

	GS ID of the project/PoA/activity:
	GS1074

	GS Version:
	GS4GG

	Brief description of Project:




	The Project Consist of two ceramic factories located in the state of Cundimarca, Colombia. The fuel utilized to burn and dry the ceramic pieces in the baseline scenario was coal in inefficient kilns, which is the common practice in the region. The project activity reduces greenhouse gases (GHG) emissions through the partial substitution of coal for renewable biomasses to generate thermal energy and energy efficiency by the installation of more efficient kilns.  

	Project type: Energy/Land Use
	Fuel Switching / Energy Efficiency 

	For Renewable Energy Projects – intention to apply RECs Labels (y/n)
	No

	GS Stream (CDM/VER):
	VER

	Scale (large/scale/micro):
	Small Scale 

	GS Registration Date:
	02/04/2014

	GS Crediting period start date:
	01/04/2013

	CDM Registration Date:
	n/a

	CDM Crediting period start date:
	n/a

	Project Developer:
	Sustainable Carbon – Projetos Ambientais Ltda 

	Project Representative:
	Stefano Merlin 

	Project Participants and any communities involved[footnoteRef:1]: [1:  February of 2015: Voluntary withdrawal of Ecoeficiencia as project participant] 

	Sustainable Carbon – Projetos Ambientais Ltda.
Ladrillera Santander Diaz Muñoz S en C.
Ruiz Moreno y Cia S em C. 

	Host Country/Location:
	Colombia 

	Methodologies applied:
	Ecologically Sound Fuel Switch to Biomass with Renewable Energy Requirement. Version 1.0[footnoteRef:2]  [2:  Available at: <https://www.goldstandard.org/project-developers/develop-project>. Last visit on: 05/11/2018.] 


	SDG Impacts:
	1 - SDG 7: Affordable and Clean Energy
2 - SDG 8: Decent Work and Economic Growth
3 - SDG 13: Climate Action 

	Estimated amount of SDG Impact (GSVERs and others) 
	SDG 7: 75% usage of renewable energy for Las Tapias 3 Ceramic Industry and 100% usage of renewable energy for Santander Ceramic Industry (by the end of the first crediting period)
SDG 8: Higher than Score 3 of SOCIALCARBON indicator
SDG 13: 129,336 VERs generated (during the first crediting period)

	Evidence that Project Boundary is clearly distinguishable in the field:
	Santander Ceramic Industry: 4º31’13.67” N and 74º11’54.50” W;
Las Tapias 3 Ceramic Industry: 4º30’24.73” N and 74º8’58.25” W.
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[bookmark: _30j0zll]SECTION A Sustainable Development Goals (SDG) outcomes
[bookmark: 2et92p0][bookmark: 3znysh7]A.1	Relevant target for each of the three SDGs

SDG 7: Affordable and Clean Energy 

The project is positively impacting the access to affordable and clean energy services. The measures applied by the project activity result in renewable energy generation (by utilizing renewable biomasses) and also in energy efficiency measures (by installing more efficient kilns). Energy efficiency measures allow the reduction of energy demand for the productive process, while the use of renewable biomasses provide alternative and clean energy sources that were not utilized in the baseline situation. 
The project impacts are monitored through the total energy produced from renewable sources and the energy demand per production output. The project aims to increase the level of energy from renewable sources while decreasing the energy demand per production output. A positive impact can be verified when these parameters are better than in the baseline situation. 

In this context, the main SDG 7  targets supported by the project are: 

	TARGETS
	UN INDICATORS 
	GS PROJECT INDICATOR

	7.1. By 2030, ensure universal access to affordable, reliable and modern energy services
	7.1.2. Proportion of population with primary reliance on clean fuels and technology
	1. Access to affordable and clean energy services
2. Origin of Renewable Biomass
3. Leakage due to competing uses of biomass

	7.2. By 2030, increase substantially the share of renewable energy in the global energy mix
	7.2.1. Renewable energy share in the total final energy consumption
	Access to affordable and clean energy services

	7.3. By 2030, double the global rate of improvement in energy efficiency
	7.3.1. Energy intensity measured in terms of primary energy and GDP
	Energy demand per production output



· By 2030, ensure universal access to affordable, reliable and modern energy services;
· By 2030, increase substantially the share of renewable energy in the global energy mix;
· By 2030, double the global rate of improvement in energy efficiency. 

SDG 8: Decent Work and Economic Growth 

The project promotes inclusive and sustainable economic growth, as well as employment and decent work, due to its positive impacts in the quality of employment. The baseline situation includes some inefficient kilns that had no roofing or chimneys, thus exposing workers to significant levels of air pollution. The Ceramic Companies modified the kilns and began to monitor the air quality. Besides that, the project includes a certain level of automation, which improves the working conditions of employees responsible for feeding the kilns with bricks and fuels. 
The project activity also improved the commitment with actions of health and security for all employees. In order to monitor the project impact on the quality of employment, the project will apply an indicator from The SOCIALCARBON Standard[footnoteRef:3], as defined in the section A2 of this report. [3:  The SOCIALCARBON Standard is a certification that brings demonstrable social, environmental and economic benefits to the stakeholders of carbon offset projects. More information at: <http://www.socialcarbon.org/>. Last visit on: 04/01/2019.] 


The main targets of SDG 8 supported by the project are: 
	TARGETS
	UN INDICATORS
	GS PROJECT INDICATOR

	8.2. Achieve higher levels of economic productivity through diversification, technological upgrading and innovation, including a focus on high-value added and labour-intensive sectors;

	8.2.1. Annual growth rate of real GDP per employed person
	Energy demand per production output

	8.4. Improve progressively, through 2030, global resource efficiency in consumption and production and endeavour to decouple economic growth from environmental degradation, in accordance with the 10-year framework of programmes on sustainable consumption and production, with developed countries taking the lead;

	8.4.1 Material footprint, material footprint per capita, and material footprint per GDP
8.4.2. Domestic material consumption, domestic material consumption per capita and domestic material consumption per GDP
	Energy demand per production output

	8.5. By 2030, achieve full and productive employment and decent work for all women and men, including for young people and persons with disabilities, and equal pay for work of equal value;

	8.5.1. Average hourly earnings of female and male employees, by occupation, age and persons with disabilities
8.5.2. Unemployment rate, by sex, age and persons with disabilities
	Actions of Health and Security
Revenues for biomass suppliers

	8.7. Take immediate and effective measures to eradicate forced labour, end modern slavery and human trafficking and secure the prohibition and elimination of the worst forms of child labour, including recruitment and use of child soldiers, and by 2025 end child labour in all its forms.
	8.7.1. Proportion and number of children aged 5-17 years engaged in child labour, by sex and age
	-

	8.8. Protect labour rights and promote safe and secure working environments for all workers, including migrant workers, in particular women migrants, and those in precarious employment
	8.8.1. Frequency rates of fatal and non-fatal occupational injuries, by sex and migrant status
	Actions of Health and Security
Procedures related to the control and disposal of ashes



Achieve higher levels of economic productivity through diversification, technological upgrading and innovation, including a focus on high-value added and labour-intensive sectors;
Improve progressively, through 2030, global resource efficiency in consumption and production and endeavour to decouple economic growth from environmental degradation, in accordance with the 10-year framework of programmes on sustainable consumption and production, with developed countries taking the lead;
By 2030, achieve full and productive employment and decent work for all women and men, including for young people and persons with disabilities, and equal pay for work of equal value;
Take immediate and effective measures to eradicate forced labour, end modern slavery and human trafficking and secure the prohibition and elimination of the worst forms of child labour, including recruitment and use of child soldiers, and by 2025 end child labour in all its forms. 
SDG 13: Climate Action 

By changing the fuel from coal to renewable biomass and improving the energy efficiency through the replacement of less efficient baseline kilns, the project is reducing greenhouse gases (GHG) emissions, and consequently, contributing to combat climate change and its impacts. 

Then, the main targets of SDG 13 supported by the project are: 

	TARGETS
	UN INDICATORS
	GS PROJECT INDICATOR

	13.1. Strengthen resilience and adaptive capacity to climate-related hazards and natural disasters in all countries
	13.1.1. Number of deaths, missing persons and persons affected by disaster per 100,00 people
	-

	13.3. Improve education, awareness-raising and human and institutional capacity on climate change mitigation, adaptation, impact reduction and early warning 
	[bookmark: _GoBack]13.3.1. Number of countries that have integrated mitigation, adaptation, impact reduction and early warning into primary, secondary and tertiary curricula
	Voluntary Emission Reductions issued

	13.B. Promote mechanisms for raising capacity for effective climate change-related planning and management in least developed countries and small island developing States, including focusing on women, youth and local and marginalizes communities
	13.B.1. Number of least developed countries and small island developing States that are receiving specialized support and amount of support, including finance, technology and capacity-building, for mechanisms for raising capacities for effective climate change-related planning and management, including focusing on women, youth and local and marginalized communities
	-



· Strengthen resilience and adaptive capacity to climate-related hazards and natural disasters in all countries;
· Improve education, awareness-raising and human and institutional capacity on climate change mitigation, adaptation, impact reduction and early warning;
· Promote mechanisms for raising capacity for effective climate change-related planning and management in least developed countries and small island developing States, including focus on women, youth and local and marginalized communities.
A.2	Explanation of methodological choices/approaches for estimating the SDG outcome

SDG 7: Affordable and Clean Energy 

The contribution to SDG 7 is defined as the percentage of renewable energy participation in total energy produced. The total amount of fossil fuel utilized is monitored through documents concerning the acquisition of coal and the total amount of renewable biomass is monitored through purchase invoices, delivery notes or other documents concerning the acquisition of the biomass.

The ratio of biomass use is calculated as per the following equations: 

EPfossilfuel = (FCy * NCVcoal) 
Where:
EPfossilfuel 	Energy production from fossil fuel (TJ)
FCy 		Amount of fossil fuel consumed for captive energy generation in the project activity in year y (ton)
NCVcoal 		Net calorific value for the baseline fossil fuel (TJ/ton)


EPbiomass = (Qrenbiomass * NCVbiomass) 
Where:
EPbiomass	Energy production from renewable biomass (TJ)
Qrenbiomass 	Renewable biomass consumption (ton)
NCVbiomass 	Net calorific value for renewable biomass (TJ/ton)


Therefore, the percentage of renewable energy participation (%RB) in the total energy produced is defined as: 

%RB = EPbiomass / (EPbiomass + EPfossilfuel) 
 As there were no use of renewable biomass in the baseline scenario, the baseline value is 0%.


SDG 8: Decent Work and Economic Growth 

In order to monitor the project impact on the quality of employment, the project will apply the following indicator from SOCIALCARBON Standard: 

SocialCarbon Indicators for Ceramic Industry: Actions of Health and Security - Evaluates the existence and performance of campaigns, leisure and goal and plans regarding to health and security. The project situation should be analyzed on a periodical basis and scored from 1 to 6, where 1 represents a critical situation and 6 represents a sustainable scenario. 

For the Actions of Health and Security Indicator, the following scenarios are defined:

· Score 1: Occurrence of serious accidents in the last 12 months.
· Score 2: There were no serious accidents, but no campaign, lecture or training was done in the last 12 months.
· Score 3: Only occasional campaigns or lectures of awareness regarding the occupational health and security in the last 12 months AND/OR Security internal communication in specific places (ex: posters, warnings, etc).
· Score 4: The company develops regular campaigns, meetings, training regarding occupational health and security in the last 12 months.
· Score 5: In addition to the left item, the company has goals and planning regarding the occupational health and security with difficulties to execute.  
· Score 6: Goals and planning regarding the occupational health and security, with satisfactory execution. 

The baseline scenario of this parameter was: “Scenario 3: Only occasional campaigns or lectures of awareness regarding the occupational health and security in the last 12 months AND/OR Security internal communication in specific places (ex: posters, warnings, etc)”.

The project outcome regarding decent work and economic growth is defined as the improvement in SocialCarbon Indicator score achieved in the Monitoring Period, compared to the Baseline Scenario score. The following calculation is used:


SLImp = SSCMP - SSBSL

Where:
SLImp 	SocialCarbon Level Improvement
SSCMP 	SocialCarbon Score in the Current Monitoring Period
SSBSL 	SocialCarbon Score in the Baseline 




SDG 13: Climate Action 

In order to monitor greenhouse gases (GHG) emissions reductions in the project activity, baseline emissions, project emissions and leakage emissions should be calculated. The calculations result in the value of GHG emission reductions, which represents the total of greenhouse gases (GHG) avoided due to the project activity.
Emission reductions are calculated with equations described in Section B.6.1. The Emission factor for the baseline situation (EFBSL) is calculated based on historical information on brick production and fuel consumption in each ceramic. Las Tapias 3 and Santander ceramic industries have been operating since 1994 and 1985 respectively. Both ceramic companies have started operation of the project kilns in 2009. Data from 2008 (the last year before the project kilns became operational) from both ceramic industries were used for calculating the baseline. A longer period could not be considered due to an insufficient record of consistent historical data. Table below provides information on brick production and fuel consumption for each ceramic industry. This set of data was chosen based on the prerogative of conservativeness and is considered to be the most reliable data available to determine baseline emissions. Margins of error were not quantified but are expected to be small, (lower than 10%) due to the reliable nature of the data used.
Table 1. Baseline information for each ceramic industry
	Parameter
	Las Tapias 3 Ceramic
	Santander Ceramic

	2008 brick production (units)
	4,852,608
	7,550,709

	2008 brick production (thousands of units)
	4,852.61
	7,550.71

	2008 fuel (coal) consumption (tonnes)
	2,374.55
	5,197.15

	Baseline fuel consumption (tonnes per 1,000 bricks)
	0.49
	0.69

	Baseline energy consumption (TJ per 1,000 bricks)
	0.014
	0.019

	Emission factor for the baseline situation[footnoteRef:4] (tCO2e/Thousands of bricks produced) [4: Emission factor calculated with equation described in this same section below.] 

	1.305
	1.836



In 2008, Las Tapias 3 and Santander ceramic industries needed to use respectively 0.49 and 0.69 tonnes of coal per 1,000 bricks produced, which is equivalent to 0.014 and 0.019 TJ of thermal energy per 1,000 bricks respectively.
During the project scenario, the energy demand has decreased due to the use of more efficient kilns. Table below provides information on 2010 production, when the ceramic industries were already utilizing more efficient kilns following the project implementation.
Table 2. Information on production during the project for each ceramic industry
	Parameter
	Las Tapias 3 Ceramic
	Santander Ceramic

	2010 brick production (units)
	5,898,554
	9,383,169

	2010 brick production (thousands of units)
	5,898.55
	9,383.17

	2010 coal consumption (tonnes)
	1,063.62
	3,693.15

	2010 renewable biomass consumption (tonnes)
	0
	789.68[footnoteRef:5] [5:  Expected to be 10% of the total energy demand per thousand of bricks in Santander ceramic factory.] 


	Energy demand per Thousand of bricks (TJ per 1,000 bricks)[footnoteRef:6] [6:  Energy demand is calculated by multiplying fuel consumption by its Net Calorific Value. The result is divided per production to obtain the energy demand per thousands of bricks. ] 

	0.005
	0.012

	Estimated equivalent energy capacity (TJ) – Year 2010[footnoteRef:7] [7:  Estimated equivalent energy capacity is calculated by multiplying the Energy Demand per Thousand of Bricks by the Brick Production in thousands of units.] 

	29.99
	115.72

	Estimated equivalent energy capacity (MW) – Year 2010[footnoteRef:8] [8:  Equivalent energy capacity in in MW is calculated by applying the conversion factor from TJ to MWh (277.78), and then, dividing by the number of hours in a year.] 

	0.95
	3.67



Information above demonstrates that the total energy demand has decreased due to energy efficiency measures (kiln replacement). However, the project will predominantly result in GHG emission reduction due to fuel switching from coal to renewable biomasses. The fuel switching is expected to gradually increase during the crediting period, as the ceramic industries improve their management of the logistics and renewable biomass supply chain. For the ex ante calculation of emission reductions, the following fuel switch ratios have been considered.
  Table 3. Expected fuel switch ration during the project for each ceramic industry
	Fuel switch ratio[footnoteRef:9] [9:  Indicates the percentage of use of renewable biomass on an energy basis. The expected consumption in tonnes of fuel was converted to Terajoules (TJ) according to the Net Calorific Value of the considered fuel type.] 

	Las Tapias 3 Ceramic
	Santander Ceramic

	2013
	0%
	10%

	2014
	25%
	25%

	2015
	35%
	35%

	2016
	50%
	50%

	2017
	55%
	65%

	2018
	60%
	85%

	2019
	70%
	95%

	2020
	75%
	100%



It is important to state that the actual use of renewable biomass might be different during the crediting period. The ceramic industries might manage to use higher amounts of renewable biomass or shortages may occur depending on natural and economic factors. In case of shortages, the ceramic industries may compensate by buying different kinds of renewable biomass, providing that their origins are verifiable and there are not competing uses for their utilization. The ceramic industries might also use higher levels of coal in case renewable biomass is not easily available. However, all efforts will be made to ensure the minimum level required of fuel switch ratios (as per Gold Standard definitions) will be achieved during the crediting period. The consumption of each type of fuel (fossil fuels and renewable biomasses) will be monitored during the crediting period. Emission reductions will be calculated based on monitored fuel switch ratios.
Therefore, baseline emissions are calculated based on historical data on production levels and fuel consumption in each ceramic factory. Baseline emissions are estimated following procedures of the applied methodology: “Ecologically Sound Fuel Switch to Biomass with Reduced Energy Requirement”, version 1.0. According to this methodology, baseline emissions are the current (i.e. before-project) emissions of the facility expressed as emissions per unit of output. Baseline emissions are calculated by multiplying the monitored units of output with the baseline emissions factor per unit of output, following equations below:
BEy = EFBSL * Qy
Where,
BEy	Baseline emissions in the project activity in year y (tCO2e);
EFBSL	Emission factor for the baseline situation (tCO2e/thousand of bricks produced);
Qy	Net output in the project activity in year y
The emission factor in the baseline situation (EFBSL) is the coefficient for the fossil fuel used in the baseline expressed as emissions per unit of output, according to the equation below.
EFBSL = (FCBSL * EFCO2 * NCVcoal) / QBLS
Where,
FCBSL	Total amount of fossil fuel consumed for captive energy generation in the baseline situation (mass or volume unit);
EFCO2	CO2 emission factor for the baseline fossil fuel (tCO2/TJ);
NCVcoal	Net calorific value for the baseline fossil fuel (TJ/ mass or volume unit);
QBLS	Net output generated in the baseline situation during the corresponding period of time for which the total fuel consumption was taken.

	Box 1 - Sample calculations for formulae used for the calculation of baseline emissions
Example for Santander Ceramic Industry
BEy = EFBSL * Qy
BEy = 1.84 * 16,441
BEy = 30,188 tCO2e
Note: both EFBSL and Qy values in the example above are rounded.


Table 4. Baseline emissions of each ceramic industry
	Year
	Las Tapias 3 Ceramic Baseline emissions (tCO2e)
	Santander Ceramic Baseline emissions (tCO2e)
	Total Baseline emissions (tCO2e)

	2013 (from 01/04/2013 to 31/12/2013)
	5,775
	12,922
	18,697

	2014
	7,700
	17,229
	24,929

	2015
	7,700
	17,229
	24,929

	2016
	7,700
	17,229
	24,929

	2017
	7,700
	17,229
	24,929

	2018
	7,700
	17,229
	24,929

	2019
	7,700
	17,229
	24,929

	2020 (from 01/01/2020 to 31/03/2020)
	1,925
	4,307
	6,232

	Total Baseline Emissions
	53,900
	120,605
	174,505

	Number of years of the crediting period
	07
	07
	07

	Annual average baseline emissions for the 7 years of crediting period (tCO2e)
	7,700
	17,229
	24,929



Project emissions are calculated using the following equation:
PEY = FCY * EFCO2 * NCV
Where:

PEy 	Project emissions in the project activity in year y (tCO2e)
FCy 	Amount of fossil fuel consumed for captive energy generation in the project activity in year y (mass or volume unit)
EFCO2 	CO2 emission factor for the fossil fuel (tCO2/TJ)
NCV 	Net calorific value for the fossil fuel (TJ/mass or volume unit)

	[bookmark: _Hlk13246279]Box 2 - Sample calculations for formulae used for the calculation of project emissions
Example for Santander Ceramic Industry
PEy = FCy * EFCO2 * NCVcoal 
PEy = 3,243.35 * 94.6 * 0.0282
PEy = 8,653 tCO2e
Note: Values in the example above are rounded.



Table 5. Project emissions of each ceramic industry
	Year
	Las Tapias 3 Ceramic Project emissions (tCO2e)
	Santander Ceramic Project emissions (tCO2e)
	Total Project emissions (tCO2e)

	2013 (from 01/04/2013 to 31/12/2013)
	2,128
	7,389
	9,517

	2014
	2,128
	8,210
	10,338

	2015
	1,844
	7,116
	8,960

	2016
	1,419
	5,473
	6,892

	2017
	1,277
	3,831
	5,108

	2018
	1,135
	1,642
	2,777

	2019
	851
	547
	1,399

	2020 (from 01/01/2020 to 31/03/2020)
	177
	0
	177

	Total Project Emissions
	10,960
	34,209
	45,169

	Number of years of the crediting period
	07
	07
	07

	Annual average project emissions for the 7 years of crediting period (tCO2e)
	1,566
	4,887
	6,453



Leakage due to competing uses of biomass is relevant for biomass residues, according to the general guidance on leakage in biomass project activities. The quantity of renewable biomass used by the project should be assessed to evaluate the occurrence of leakage. This occurs if the quantity of available biomass in the region is 25% lower than the quantity of biomass that is utilized including the project activity.
Leakage emissions are estimated to be zero, since the project used primarily abundant biomass residues, thus not causing emissions from any of the leakage sources. 
According to the applied methodology, emission sources related with A. Shifts of pre-project activities; B. Production of Biomass, and C. Competing uses of the Biomass, if the source is not under control of project participants, shall be considered as leakage the detailed guidance provided by “Attachment C (information on leakage in biomass project activities)” and following the Gold Standard specific rules on biomass resources as set out in the applicable version of the Gold Standard. 
The Attachment C to Appendix B of the Indicative simplified baseline and monitoring methodologies for selected small-scale CDM project activity categories[footnoteRef:10] provides general guidance on leakage in biomass project activities. The document provides different emission sources based on the type of biomass being considered.  For biomass from forests and biomass from croplands or grasslands, the project boundary shall include the area where the biomass is extracted or produced. Table below summarizes leakage sources. [10:  Available at: <http://cdm.unfccc.int/methodologies/SSCmethodologies/AppB_SSC_AttachmentC.pdf>. Last visit on: 22/12/2018.] 

Table 6. Sources of leakage according to the biomass type
	Biomass Type
	Activity/Source
	Shift of pre project activities
	Emissions from biomass generation/ cultivation
	Competing use of biomass

	Biomass from forests
	Existing forests
	-
	-
	X

	
	New forests
	X
	X
	-

	Biomass from croplands or grasslands (woody or non-woody)
	In the absence of the project the land would be used as a cropland/wetland
	X
	X
	-

	
	In the absence of the project the land will be abandoned
	-
	X
	-

	Biomass residues or waste
	Biomass residues or wastes are collected and use.
	-
	-
	X



According to the table above, the sources of leakage relevant to the present project activity are the competing use of biomass residues or waste. Sources of leakage are described below according to each biomass type utilized by the project activity.

Sawdust
The production of wood generates a large amount of residues, which can be reused to generate thermal energy. Sawdust is a renewable biomass available in Colombia. Colombian forest production is an important economic activity, although commercial reforestation is not widely developed in the Country. In 2003, commercial forests occupied merely 0.15% of the Colombian territory. Colombian wood industries have historically used predominantly wood from natural forests under the Government administration[footnoteRef:11]. [11:  UNIDAD DE PLANEACIÓN MINERO ENERGÉTICA. Potencialidades de los Cultivos Energéticos y Residuos Agrícolas en Colombia - Resumen Ejecutivo. Bogotá, D.C., 2003. Information on Sections 3.2 and 3.3. Available at: <http://www.si3ea.gov.co/si3ea/documentos/documentacion/energias_alternativas/potencialidades/biomasa_CULTIVOS%20ENERGETICOS.pdf>. Last visited on 11/01/2017.] 

Tables below provide an estimate on the production of Colombian forests and on the availability potential of wood residues.
Table 7. Wood production in Colombian native forests
	Forest type/region
	Approximate Area (hectares)
	Wood productivity (m³ of wood per hectare)
	Wood residues (%)
	Wood residues (m³)

	Bosque Guandal
	140,000
	60
	45%
	3,780,000

	Bosque de Terraza Ondulada
	160,000
	50
	50%
	4,000,000

	Bosque de Colina
	170,000
	45
	50%
	3,825,000

	Catival
	550,000
	80
	40%
	17,600,000

	Zona Andina 1
	250,000
	30
	40%
	3,000,000

	Zona Andina 2
	600,000
	50
	55%
	16,500,000

	Serranía de San Lucas
	170,000
	60
	45%
	4,590,000

	Bosque de Galeria
	120,000
	40
	50%
	2,400,000

	Piedemonte Amazónico
	90,000
	60
	45%
	2,430,000

	Total
	2,250,000
	-
	-
	58,125,000


Table 8. Wood production in Colombian commercial forests
	Forest type/region
	Approximate area (hectares)
	Wood productivity (m³ of wood per hectare)
	Wood residues (%)
	Wood residues (m³)

	Montajo bajo
	65,000
	90
	40%
	2,340,000

	Premontajo
	40,000
	120
	30%
	1,440,000

	Tropical Zona Caribe
	30,000
	110
	40%
	1,320,000

	Tropical Orinquía
	10,000
	90
	40%
	360,000

	Total
	145,000
	-
	-
	5,460,000



Tables above show that wood residues are largely available in Colombia. Both tables were adapted from the Report Potencialidades de los Cultivos Energéticos y Residuos Agrícolas en Colombia - Resumen Ejecutivo (2003). 
The same report provides values for expected density of wood residues. The density of sawdust with 20% humidity is defined as 190 kg/m³. Residues from sawmills usually compose 25% of the total wood residues in the wood chain[footnoteRef:12]. Moreover, sawmills in Colombia usually store large amounts of sawdust that mount up as a by-product of wood[footnoteRef:13], which are often donated as long as the user pays for the transport[footnoteRef:14]. In order to prove this information, a call between The Gold Standard and a local biomass provider occurred on April 25th, 2013. The biomass provider affirmed that a huge amount of wood residues (including sawdust) generated in Colombia are burnt in open dumps, and only a part of it is utilized or informally donated. He estimated that only 30% of the total wood residues generated are utilized. [12:  LÓPEZ, O. Estado del desarrollo tecnológico de la industria Forestal. En: Memorias conferencia Internacional de Bosques "Colombia: País de bosques y vida". Santa Marta: Peter Saile, María Angela Torre Editores. 544p. 2003.]  [13:  BUSTILLO, L. et al. Plan de negocio para la creación de una nueva línea de negocio para la producción y comercialización de sustratos orgánicos a partir de subproductos de la industria forestal (aserrín, virutas y corteza). Universidad de la Sabana. Chia, 2012. ]  [14:  GARZÓN M. G., MONTENEGRO R. E., LÓPEZ B. F. Uso de aserrín y acículas como sustrato de germinación y crecimiento de Quercus humboldtii (roble). Colombia Forestal, [S.l.], v. 9, n. 18, p. 98-108, nov. 2004. ISSN 0120-0739. Available at: <http://revistas.udistrital.edu.co/ojs/index.php/colfor/article/view/3050>. Last visited on 11/01/2017.] 

Thus, in a conservative estimate, sawdust represents around 10% of the total wood residues, which would lead to the figures shown in table below:
Table 9. Estimated availability of sawdust in Colombia
	Forest type/region
	Wood residues (m³)
	Sawdust (%)
	Sawdust (tonnes)

	Native forests
	58,125,000
	10%
	1,104,375

	Commercial forests
	5,460,000
	10%
	103,740

	Total
	63,585,000
	-
	1,208,115



For the assessment of biomass surplus, only the fraction of sawdust from commercial forests was considered. This leads to a conservative estimate of 103,740 tonnes of sawdust per year. It is important to note that the project might use sawdust from native forests during the crediting period, as long as this is in accordance with applicable laws and regulations in Colombia and also in case it complies with EB 23 Annex 18 (definition of renewable biomass)[footnoteRef:15]. [15:  Available at: <http://cdm.unfccc.int/EB/Meetings/023/eb23_repan18.pdf>. Last visit on: 22/12/2016.] 

Considering that both ceramics would utilize 100% of renewable biomass, and that this biomass would be only sawdust, the expected consumption of this project would be around 10,000 tonnes per year (Y). In addition, the other users consumption, which was estimated as 30% of the total generated (according to the biomass provider statement during the call with the GS), would represent around 31,122 tonnes per year (Z). From a total of 103,740 tonnes of sawdust produced annually in Colombia (X), the estimated surplus availability of this biomass would be greater than 25%, as: ((X-Y-Z) / X) > 25%. This data is summarized in the table below.
Table 10. Estimated surplus availability of sawdust
	Estimated availability of sawdust (X)
	103,740 tonnes of sawdust/year

	Project consumption (Y)
	10,000 tonnes of sawdust/year

	Other users consumption (Z)
	31,122 tonnes of sawdust/year

	Surplus availability
	60.36%



In addition, it is expected that the estimated surplus availability of this biomass would be greater than 25% due to:
- The ceramic industries will probably utilize more than one type of biomass, thus reducing the consumption of each fuel type;
- Only the fraction of sawdust from commercial forests was considered. The sawdust originating from native forest is also a considerable source of this biomass.
Therefore, the amount needed of this type of residue to provide thermal energy in the ceramic industries’ kilns would not be significant, which avoids the possibility of leakage from competing uses.

Wood residues
The production of wood generates a large amount of residues, which can be reused to generate thermal energy. Colombian forest production is an important economic activity, although commercial reforestation is not widely developed in the Country. In 2003, commercial forests were estimated to occupy merely 0.15% of the Colombian territory. Colombian wood industries have historically used predominantly wood from natural forests under the Government administration[footnoteRef:16]. [16:  UNIDAD DE PLANEACIÓN MINERO ENERGÉTICA. Potencialidades de los Cultivos Energéticos y Residuos Agrícolas en Colombia - Resumen Ejecutivo. Bogotá, D.C., 2003. Information on Sections 3.2 and 3.3. Available at: <http://www.si3ea.gov.co/si3ea/documentos/documentacion/energias_alternativas/potencialidades/biomasa_CULTIVOS%20ENERGETICOS.pdf>. Last visited on 11/01/2017.] 

The following tables provide an estimate on the production of Colombian forests and on the potential availability of wood residues.
Table 11. Wood production in Colombian native forests
	Forest type/region
	Approximate Area (hectares)
	Wood productivity (m³ of wood per hectare)
	Wood residues (%)
	Wood residues (m³)

	Bosque Guandal
	140,000
	60
	45%
	3,780,000

	Bosque de Terraza Ondulada
	160,000
	50
	50%
	4,000,000

	Bosque de Colina
	170,000
	45
	50%
	3,825,000

	Catival
	550,000
	80
	40%
	17,600,000

	Zona Andina 1
	250,000
	30
	40%
	3,000,000

	Zona Andina 2
	600,000
	50
	55%
	16,500,000

	Serranía de San Lucas
	170,000
	60
	45%
	4,590,000

	Bosque de Galeria
	120,000
	40
	50%
	2,400,000

	Piedemonte Amazónico
	90,000
	60
	45%
	2,430,000

	Total
	2,250,000
	-
	-
	58,125,000


Table 12. Wood production in Colombian commercial forests
	Forest type/region
	Approximate area (hectares)
	Wood productivity (m³ of wood per hectare)
	Wood residues (%)
	Wood residues (m³)

	Montajo bajo
	65,000
	90
	40%
	2,340,000

	Premontajo
	40,000
	120
	30%
	1,440,000

	Tropical Zona Caribe
	30,000
	110
	40%
	1,320,000

	Tropical Orinquía
	10,000
	90
	40%
	360,000

	Total
	145,000
	-
	-
	5,460,000



Tables above show that wood residues are largely available in Colombia. Both tables were adapted from the Report Potencialidades de los Cultivos Energéticos y Residuos Agrícolas en Colombia - Resumen Ejecutivo (2003).
The same report provides values for expected density of wood residues. The density of wood residues was conservatively calculated as the average density of chips, pieces, shavings and bark chips of wood with 20% humidity, which resulted in around 194 kg/m³. However, it is important to note that this value would be higher if wood branches were also taken into consideration.
Residues from wood processing (harvesting and sawmills) usually compose 75% of the total wood production volume in a plantation[footnoteRef:17]. As a conservative estimate, it was assumed that wood residues that could be utilized as biomass would represent only 25% of the total wood residues production in Colombia, which would avoid the possibility of leakage by competing uses of biomass. This approach leads to the figures in the table below: [17:  LÓPEZ, O. Estado del desarrollo tecnológico de la industria Forestal. En: Memorias conferencia Internacional de Bosques "Colombia: País de bosques y vida". Santa Marta: Peter Saile, María Angela Torre Editores. 544p. 2003.] 

Table 13. Estimated availability of wood residues in Colombia
	Forest type/region
	Wood residues (m³)
	Wood residues (%)
	Wood residues (tonnes)

	Native forests
	58,125,000
	25%
	2,819,062

	Commercial forests
	5,460,000
	25%
	264,810

	Total
	63,585,000
	-
	3,083,872



Furthermore, a call between The Gold Standard and a local biomass provider in the project region occurred on April 25th, 2013. The biomass provider affirmed that a huge amount of wood residues generated in Colombia are burnt in open dumps, and only a part of it is utilized or informally donated. He estimated that only 30% of the total wood residues generated are utilized.
For the assessment of biomass surplus, only the fraction of wood residues from commercial forests was considered. This leads to a conservative estimate of 264,810 tonnes of wood residues per year. It is important to note that the project may use wood residues from native forests during the crediting period, as long as this is in accordance with applicable laws and regulations in Colombia and also in case it complies with EB 23 Annex 18 (definition of renewable biomass)[footnoteRef:18]. [18:  Available at: <http://cdm.unfccc.int/EB/Meetings/023/eb23_repan18.pdf>. Last visit on: 22/12/2016.] 

Considering that both ceramics would utilize 100% of renewable biomass, and that this biomass would be only wood residues, the expected consumption of this project would be around 9,200 tonnes per year (Y). In addition, the other users consumption, which was estimated as 30% of the total generated (according to the biomass provider statement during the call with the GS), would represent around 79,443 tonnes per year (Z). From a total of 264,810 tonnes of wood residues produced annually in Colombia (X), the estimated surplus availability of this biomass would be greater than 25%, as: ((X-Y-Z) / X) > 25%.
Table 14. Estimated surplus availability of wood residues
	Estimated availability of wood residues (X)
	264,810 tonnes of wood residues/year

	Project consumption (Y)
	9,200 tonnes of wood residues/year

	Other users consumption (Z)
	79,443 tonnes of wood residues/year

	Surplus availability
	66.52%



In addition, it is expected that the estimated surplus availability of this biomass would be greater than 25% due to:
- The ceramic industries will probably utilize more than one type of biomass, thus reducing the consumption of each fuel type;
- Only a small fraction of wood residues from commercial forests was considered. The wood residues originating from native forest is also a considerable source of this biomass.
Therefore, the amount needed of this type of residue to provide thermal energy in the ceramic industries’ kilns would not be significant, which avoids the possibility of leakage from competing uses. 


Pulp and paper sludge
The production of pulp and paper generates large quantities of wastewater that shall be purified to avoid severe pollution of the environment. However, wastewater treatment produces large volumes of solid residues, i.e., sludge. This residue is considered one of the most serious environmental problems within the pulp and paper industry. While landfilling is not a suitable solution from the environmental point of view, thermal treatment may be the most appropriate one. After dewatering, sludge can be incinerated and thus used for bio-energy production[footnoteRef:19]. [19:  According to:
ORAL, J. et al. Processing of waste from pulp and paper plant. Journal of Cleaner Production. Brno, Czech Republic, p. 509-515. April 2005. Available at: <http://www.sciencedirect.com/science/article/pii/S0959652603001483>. Last visit on 29/12/2016.
HAGELQVIST, Alina. Sludge from pulp and paper mills for biogas production: Strategies to improve energy performance in wastewater treatment and sludge management. 2013. 58 f. Dissertation (Master) - Environmental and Energy Systems, Faculty of Health, Science and Technology, Karlstad University, Karlstad, Sweden, 2013. Available at: <https://www.diva-portal.org/smash/get/diva2:603009/FULLTEXT01.pdf>. Last visited on: 29/12/2016.] 

As an example, a Colombian paper industry that produces around 70 tonnes of paper per day generates about 30 tons of waste per day in all stages of the production process. From that total waste generated in the process, approximately 98% are sludge, which has as final destination landfills[footnoteRef:20]. Thus, the example above estimates that the production of 1 tonne of paper produces around 400 kg of sludge, i.e., a ratio of 40%. However, the amount of sludge generated in the paper production process depends on the type of treatment process and on the utilized raw materials. Usually, the use of recycled fiber for paper production generates a higher amount of sludge, which is the common situation in Colombia[footnoteRef:21]. [20:  DAZA, Catalina Garnica. Alternativas de gestión de lodos papeleros en la industria de papel Tisú y Kraft. 71 pages. Facultad de Estudios Ambientales y Rurales, Pontificia Universidad Javeriana, Bogota, Colombia, 2013. Available at: <https://repository.javeriana.edu.co:8443/bitstream/handle/10554/12462/GarnicaDazaCatalina2013.pdf?sequence=1>. Last visited on: 23/01/2017.]  [21:  NIETO, C. M. L.; MEDINA, M. E. F. Diseño de un proceso para la fabricación de papel reciclado ecológico a escala laboratorio usando peróxido de hidrógeno. 115 pages. Facultad de Ingenieria, Programa de IngenierÍa QuÍmica, Universidad de Cartagena, Cartagena de Indias, 2012. Available at: <http://190.242.62.234:8080/jspui/bitstream/11227/112/1/TESIS DE GRADO.pdf>. Last visited on: 23/01/2017.] 

Given that the production process of the pulp and paper industry sector generates high amounts of solid waste, mainly sludge generated during the wastewater treatment, it is important to promote new alternatives that help sustainable development through the use, treatment or adequate disposal of this sludge.
According to the National Association of Entrepreneurs of Colombia (ANDI), the paper production in Colombia was around 1,203,000 tonnes in 2014[footnoteRef:22]. Considering a conservative sludge generation ratio of 35% for each tonne of paper produced, around 420,000 tonnes of sludge were produced in Colombia in 2014. [22:  RIVEROS, Isabel. La industria papelera creció un 3,7% en Colombia: Andi: Consumo de papel supera el millón de toneladas. El Heraldo. Economía. Barranquilla, Colombia, 25 April 2015. Available at: <http://www.elheraldo.co/economia/la-industria-papelera-crecio-un-37-en-colombia-andi-192727>. Last visited on: 23/01/2017.] 

Moreover, the approximate quantity of paper sludge that had as final destination landfills in Colombia in 2014 was around 1,000 tonnes per day[footnoteRef:23]. Therefore, around 85% of the total sludge generation is disposed in landfills, i.e., around 15% is utilized by other consumers. [23:  DÍAZ, Melissa López. Ingeniero de Cartago es premiado por innovación con residuos de papel. El País. Cali, Colombia, 15 feb. 2014. Available at: <http://www.elpais.com.co/elpais/valle/noticias/ingeniero-cartago-premiado-por-innovacion-con-residuos-papel>. Last visited on: 23/01/2017.] 


Furthermore, the project might use different types of renewable biomasses during the crediting period. In that case, leakage shall be assessed according to Gold Standard for Global Goals requirements.

According to the applied methodology, emission reductions achieved by the project activity will be calculated as the difference between baseline emissions and project emissions, minus leakage emissions, as follows.

ERy = BEy - PEy - LEy

Where,
ERy	Emission reductions in year y (tCO2e);
BEy	Baseline emissions in the project activity in year y (tCO2e);
PEy	Project emissions in the project activity in year y (tCO2e);
LEy	Leakage emissions in year y (tCO2e)

	Box 3 - Sample calculations for formulae used for the calculation of emission reductions
Example for Santander Ceramic Industry
ERy = BEy - PEy - LEy 
ERy = 30,188 – 8,653 - 0
ERy = 21,535 tCO2e
Note: LEy was estimated as zero in the example above.


Table 15. Emission reductions of Santander and Las Tapias Renewable Energy Project
	Year
	Baseline emissions (tCO2e)
	Project emissions (tCO2e)
	Leakage emissions (tCO2e)
	Emission reductions (tCO2e)

	2013 (from 01/04/2013 to 31/12/2013)
	18,697
	9,517
	0
	9,180

	2014
	24,929
	10,338
	0
	14,591

	2015
	24,929
	8,960
	0
	15,969

	2016
	24,929
	6,892
	0
	18,037

	2017
	24,929
	5,108
	0
	19,821

	2018
	24,929
	2,777
	0
	22,152

	2019
	24,929
	1,399
	0
	23,531

	2020 (from 01/01/2020 to 31/03/2020)
	6,232
	177
	0
	6,055

	Total Emission Reductions
	174,505
	45,169
	0
	129,336

	Number of years of the crediting period
	07
	07
	07
	07

	Annual average emissions reductions for the 7 years of crediting period (tCO2e)
	24,929
	6,453
	0
	18,477



A.3	Data and parameters fixed ex ante for monitoring contribution to each of the three SDGs
	Relevant SDG Indicator
	SDG 13

	Data/parameter:
	EFCO2

	Unit
	tCO2/TJ

	Description
	CO2 emission for the baseline fossil fuel (coal)

	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories. Available at: <http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf>. Page 2.18. Table 2.3. Last visit on: 02/01/2017.

	Value(s) applied)
	94.6 

	Choice of data 
or measurement methods and procedures
	In the baseline scenario, coal was used as an energy source. This is the common practice for the ceramic sector in Colombia. Default emission factors for coal are applied. Values were taken from 2006 IPCC Guidelines for National Greenhouse Gas Inventories.

	Purpose of data
	This parameter will be used to calculate baseline emissions from the use of the fossil fuel that would be used in the baseline scenario, i.e. coal.

	Additional comments
	Applicable for stationary combustion in manufacturing industries and construction. More reliable or updated sources/data may be used if they are available in the future.



	Relevant SDG Indicator
	SDG 13

	Data/parameter:
	NCVcoal

	Unit
	TJ/tonne

	Description
	Net calorific value for the baseline fuel (coal)

	Source of data
	2006 IPCC Guidelines for National Greenhouse Gas Inventories. Source: <http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_1_Ch1_Introduction.pdf>. Page 1.18, Table 1.2. Last visit on: 02/01/2017.
Tests on the coal net calorific value are not part of the normal practice for coal purchase; therefore, default values will be used. 

	Value(s) applied)
	0.0282 TJ/tonne

	Choice of data 
or measurement methods and procedures
	In the baseline scenario, coal is used as an energy source. This is the common practice for the ceramic sector in Colombia. Default values for NCV of coal will be applied.

	Purpose of data
	This parameter will be used to calculate baseline emissions, providing the energy generated by the amount of coal that would be used in the absence of the project activity. 

	Additional comments
	More reliable or updated sources/data may be used if they are available in the future.



	Relevant SDG Indicator
	SDG 13

	Data/parameter:
	ρbiomass

	Unit
	Tonne/m³

	Description
	Specific density of renewable biomass type j

	Source of data
	UNIDAD DE PLANEACION MINERO ENERGÉTICO (UPME). Potencialidades de los Cultivos Energéticos y Residuos Agrícolas en Colombia: Resumen Ejecutivo. Bogotá, 2013. Available at: <http://www.si3ea.gov.co/si3ea/documentos/documentacion/energias_alternativas/potencialidades/biomasa_CULTIVOS%20ENERGETICOS.pdf>. Last visit on 02/01/2016. Information on tables 39 and 41, Pages 94 and 95.

	Value(s) applied)
		ρbiomass (in tonne/m³)

	Sawdust
	0.190

	Wood residues
	0.423




	Choice of data 
or measurement methods and procedures
	When the quantity of biomass utilized during the monitoring period is recorded in volume unit (m³) instead of weight unit, the Specific Density of each biomass will be used to convert from volume to weight.

	Purpose of data
	This parameter will be used to convert the amount of biomass consumed by the project activity from volume to weight. Applicable for the calculation of leakage emissions due to competing use of biomass, and for the calculation of the ratio of biomass used in the project activity.

	Additional comments
	The considered humidity for sawdust was 20%.
The specific density of wood residues was calculated as the average density of chips, pieces, shavings, barks and branches from all forest species, considering a 20% of humidity.
Data from published sources were used to determine this parameter. More reliable or updated sources/data may be used if they are available in the future.



	Relevant SDG Indicator
	SDG 13

	Data/parameter:
	EFBSL

	Unit
	tCO2e/thousand of bricks produced

	Description
	Emission factor for the baseline situation

	Source of data
	Historical information on brick production and fuel consumption in each ceramic industry.

	Value(s) applied)
		Data
	Value
	Unit

	
	Las Tapias 3 Ceramic
	Santander Ceramic
	

	EFBSL
	1.31
	1.84
	tCO2e/thousand of bricks produced




	Choice of data 
or measurement methods and procedures
	Values were acquired using historical data on coal consumption and production of ceramic pieces when the ceramic industries used to consume fossil fuel in inefficient kilns. Data from year 2008 were used. 

	Purpose of data
	Calculation of baseline emissions. This data will be utilized to calculate the amount of GHG that would be emitted to produce a thousand bricks in the baseline scenario.

	Additional comments
	Data from 2008 (the last year before the project kilns became operational) from both ceramics were used for calculating this parameter.
This value was calculated for each ceramic factory, through the multiplication of the total amount of fossil fuel consumed for captive energy generation in the baseline situation (FCBSL) by the NCV for the baseline fuel (NCVcoal) by the CO2 emission for the baseline fossil fuel (EFCO2), and then dividing this result by the net output generated in the baseline situation during the corresponding period of time for which the total fuel consumption was taken (QBLS).





SECTION B Safeguarding Principles Assessment
B.1 Analysis of social, economic and environmental impacts

	Safeguarding principles
	Assessment questions
	Assessment of relevance to the project (Yes/ potentially/ no)
	Justification
	Mitigation measure (if required)

	3.2 Gender Equality and Women’s Rights
	Is there a possibility that the Project might reduce or put at risk women’s access to or control of resources, entitlements and benefits?
	No 
	Not relevant. The project is not expected to put at risk women’s access to or control of resources, entitlements and benefits. 
	None

	3.2 Gender Equality and Women’s Rights
	Is there a possibility that the Project can adversely affect men and women in marginalised or vulnerable communities (e.g., potential increased burden on women or social isolation of men)?
	No 
	Not relevant. The project is not expected to affect men and women in marginalised or vulnerable communities. On the contrary, the project activity promotes initiatives to include the vulnerable individuals of the local community, such as refugees. 
	None 

	3.2 Gender Equality and Women’s Rights
	Is there a possibility that the Project might not take into account gender roles and the abilities of women or men to participate in the decisions/designs of the project’s activities (such as lack of time, child care duties, low literacy or educational levels, or societal discrimination)?
	No 
	Not relevant. The project promotes meetings with the community to 
discuss about the project and take into account the abilities of women or men to participate in the decisions/designs of project activities. 
	None 

	3.2 Gender Equality and Women’s Rights
	Does the Project take into account gender roles and the abilities of women or men to benefit from the Project’s activities (e.g., Does the project criteria ensure that it includes minority groups or landless peoples)?
	Yes
	The project does not reproduce or support any kind of gender discrimination. The project includes minority groups and Colombia internal refugees.  
	None 

	3.2 Gender Equality and Women’s Rights
	Does the Project design contribute to an increase in women’s workload that adds to their care responsibilities or that prevents them from engaging in other activities?
	No
	Not relevant. The project design does not affect women’s workload and/or prevents them from engaging in other activities.  
	None 

	3.2 Gender Equality and Women’s Rights
	Would the Project potentially reproduce or further deepen discrimination against women based on gender, for instance, regarding their full participation in design and implementation or access to opportunities and benefits?
	No 
	Not relevant. The project does not reproduce or support any kind of gender discrimination. 
	None 

	3.2 Gender Equality and Women’s Rights
	Would the Project potentially limit women’s ability to use, develop and protect natural resources, taking into account different roles and priorities of women and men in accessing and managing environmental goods and services?
	No 
	Not relevant. The project is not expected to limit women’s ability to use, develop and protect natural resources. 
	None 

	3.2 Gender Equality and Women’s Rights
	Is there a likelihood that the proposed Project would expose women and girls to further risks or hazards?
	No 
	Not relevant. The project activity is not expected to expose women and girls to further risks or hazards. 
	None 

	3.4.3 Land Tenure and Other Rights
	Does the Project require any change to land tenure arrangements and/or other rights?
	No 

	Not relevant. The project does not involve any land tenure arrangements and/or other rights. 
	None 

	3.6.2 Negative Economic Consequences
	The Project Developer shall demonstrate the financial sustainability of the Projects implemented, also including those that will occur beyond the Project Certification period.
	Yes
	In the baseline scenario, the ceramic industries had no incentive to reduce their GHG emissions and consequently did not invest in reducing their emissions. From the implementation of the carbon project, it is expected that the project will reduce the emission of 129,336 tCO2e during the first crediting period. These credits will be monitored and the profits from carbon credits sales will return to the ceramic industry, resulting in positive economic consequences. 
Besides that, profits for biomass suppliers are expected to increase compared to the baseline situation, when exclusively fossil fuels were utilized. 
	None 

	3.6.2 Negative Economic Consequences
	The Projects shall consider economic impacts and demonstrate a consideration of potential risks to the local economy and how these have been taken into account in Project design, implementation, operation and after the Project. Particular focus shall be given to vulnerable and marginalised social groups in targeted communities and that benefits are socially-inclusive and sustainable.
	Yes
	The project employs people from vulnerable groups and also contributes to the improvement of revenues for biomass suppliers in the region. 
	None 

	4.1.1 Emissions
	Will the Project increase greenhouse gas emissions over the Baseline Scenario?
	No
	The project activity consists in the substitution of coal for renewable biomasses together with energy efficiency improvements due to inefficient kilns replacement, thus reducing GHG emissions.
	None 

	4.1.2 Energy Supply
	Will the Project use energy from a local grid or power supply (i.e., not connected to a national or regional grid) or fuel resource (such as wood, biomass) that provides for other local users?
	Yes
	The project utilizes renewable biomasses, such as sawdust, wood residues, and pulp and paper sludge, which are used to feed the ceramic kilns, replacing the use of fossil fuel (coal). 
	Leakage emissions from competing use of biomass will be monitored annually. The project aims to
use predominantly biomass residues that are abundant within
the project region, in a manner to avoid the occurrence of
leakage emissions.

	4.2.1 Impact on natural water patterns and flow
	Will the Project affect the natural or pre-existing pattern of watercourses, ground-water and/or the watershed(s) such as high seasonal flow variability, flooding potential, lack of aquatic connectivity or water scarcity?
	No
	The fuel switching and energy efficiency project is not expected to result in impacts in water quality and quantity. Although water is used in the brick production process during the molding phase, the project only involves modifications in the burning and drying phases, where impacts on water are unlikely to occur. The use of water shall remain similar to the baseline situation, where major significant impacts on water quality and quantity were not observed.
	None 


	4.2.2 Erosion and/or water body stability
	Could the Project directly or indirectly cause additional erosion and/or water body instability or disrupt the natural pattern of erosion?
	No 
	The project does not cause any additional erosion and/or water body instability. Although clay is used for the brick production, the project only involves modifications in the burning and drying phases, where no impacts on erosion occur. The use of clay shall remain similar to the baseline situation, where major significant impacts on erosion were not observed. The ceramic industries have all the clay extraction licenses and adopt the best measures to avoid erosions, such as reforestation of explored areas.
	None

	4.3.1 Landscape modification and soil
	Does the Project involve the use of land and soil for production of crops or other products?
	Yes
	The project activity utilizes clay for the production of bricks. However, both ceramic industries have the license for clay extraction issued by the responsible environmental agency. 
	None 

	4.3.2 Vulnerability to Natural Disaster
	Will the Project be susceptible to or lead to increased vulnerability to wind, earthquakes, subsidence, landslides, erosion, flooding, drought or other extreme climatic conditions?
	No
	Not relevant. The project activity is not affected by natural disasters. 
	None

	4.3.3 Genetic Resources
	Could the Project be negatively impacted by the use of genetically modified organisms or GMOs (e.g., contamination, collection and/or harvesting, commercial development)?
	No 
	Not relevant. The project is not negatively impacted by the use of genetically modified organisms. 
	None 

	4.3.4 Release of pollutants
	Could the Project potentially result in the release of pollutants to the environment?
	Potentially 
	Low efficiency kilns were used in the baseline, which is a common practice in the Colombian red ceramic industries sector. Some of these kilns had no roofing or chimneys, thus not allowing the control of atmospheric emissions. The low efficiency also demanded higher amounts of fuels, contributing to high levels of air pollution. On the other hand, the Project kilns are equipped with chimneys and allow the control of atmospheric emissions. Furthermore, the project kilns are more efficient, which reduce the release of pollutants to the environment. In addition, the project involves the fuel switching from fossil fuel (coal) to renewable biomass, which contributes to less release of pollutants derived from fossil fuels.
	In the case of utilizing biomass residues as
a renewable biomass, the ceramic managers shall ensure
workers are equipped with protection against airborne
particulates in the form of respiratory masks, eye goggles,
and gloves.



	4.3.5 Hazardous and Non-hazardous Waste
	Will the Project involve the manufacture, trade, release, and/ or use of hazardous and non-hazardous chemicals and/or materials?
	No
	Not relevant. The project does not involve the manufacture, trade, release, and/ or use of hazardous chemicals and/or materials. Regarding non-hazardous wastes, all residues from the project activity are correctly destined. The ashes generated during the production process are reused to seal the kiln’s doors or destined to other reuses. 
	The ashes resulted from the biomass combustion should be controlled and proper destined through one of the
following options:
- Ashes are taken to the waste material deposit and then
grounded and mixed with the clay;
- Ashes are sifted and then mixed and watered with the waste
material, composing a mixture used for sealing kilns’ doors;
- Ashes are used in the maintenance of rural roads, helping
communities of the project region. Ashes are sent in dump
trucks and then watered and compressed.

	4.3.6 Pesticides and fertilisers
	Will the Project involve the application of pesticides and/or fertilisers?
	No
	The project does not involve any activity that requires the use of pesticides or fertilizers.
	None.

	4.3.7 Harvesting of forests
	Will the Project involve the harvesting of forests?
	No
	Not relevant. The project activity does not involve harvesting of forests. On the other hand, the project activity will utilize renewable biomasses, such as non-fossil residues from industrial or municipal waste.
	The origin of the renewable biomass should be assessed through
documents (receipts, invoices and legal documents) from
biomasses providers.
The different types of biomasses are considered renewable as fulfilling definitions
of renewable biomass approved by the CDM Executive
Board[footnoteRef:24]. [24:  EB 23, Annex 18 – Definition of renewable biomass. Available at: <http://cdm.unfccc.int/EB/Meetings/023/eb23_repan18.pdf>. Last visit on: 23/01/2019.
] 



	4.3.8 Food
	Does the Project modify the quantity or nutritional quality of food available such as through crop regime alteration or export or economic incentives?
	No 
	Not relevant. The project does not affect the quantity or nutritional quality of food available. 
	None 

	4.3.9 Animal Husbandry
	Will the Project involve animal husbandry?
	No 
	Not relevant. The project does not involve animal husbandry.
	None 



SECTION C	Monitoring plan
[bookmark: _3dy6vkm]C.1	Data and parameters to be monitored
	Relevant SDG Indicator/ Safeguarding Principle
	SDG 13

	Data/parameter:
	Qy

	Unit
	Thousands of ceramic units

	Description
	Net output in the project activity in year y

	Source of data
	Controlled by ceramic industries owners.

	Value(s) applied
		Qy (in thousands of ceramic units))

	Year
	Las Tapias 3 Ceramic Industry
	Santander Ceramic Industry

	2010
	5,899
	9,383




	Measurement methods and procedures
	The production is monitored through the number of bricks loaded in the kiln, which was manually measured on a daily or weekly basis and compiled into spreadsheets. 
In case of lack of kiln loading/unloading data, the production can be monitored through sales receipts. This is a conservative measure, as sales figures are lower than kiln loading/unloading data.

	Monitoring frequency 
	The total production is quantified on a daily or weekly basis. For calculations, data are aggregated on a monthly and yearly basis.  

	QA/QC procedures
	Both ceramic industries have an internal control of the quantity of pieces produced, which assures the proper monitoring of this parameter. Data was cross-checked according to the amount of fuel used by each ceramic industry. 

	Purpose of data
	This parameter will be used to calculate baseline emissions, through the multiplication by the parameter EFBSL, in order to calculate the amount of fossil fuel saved by the project activity, and the ratio between coal consumption and production of bricks during a monitoring period.

	Additional comments
	Data will be kept for two years after the end of the crediting period or the last issuance of carbon credits for this project activity, whichever occurs later.



	Relevant SDG Indicator/ Safeguarding Principle
	SDG 13

	Data/parameter
	FCy

	Unit
	Tonnes

	Description
	Amount of fossil fuel consumed for captive energy generation in the project activity in year y

	Source of data
	This parameter will be monitored through purchase invoice, delivery notes, receipts or other documents concerning the fossil fuel acquisition. Measured by fuel suppliers and controlled by ceramic owners. Data is individually controlled for each ceramic industry and fuel type. 

	Value(s) applied 
		FCy (in tonnes of coal)

	Year
	Las Tapias 3 Ceramic Industry
	Santander Ceramic Industry

	2010
	1,064
	3,693




	Measurement methods and procedures 
	This parameter is monitored through documents concerning the acquisition of fossil fuel, quantifying the amount of coal purchased on a daily or weekly basis. Data is aggregated on a monthly and yearly basis. Measurement is done through a spreadsheet monitored by the project proponent.
The amount of fossil fuel described above represents both the coal fired and coal stocked in the ceramic industries. These values are different from the actual coal fired at each ceramic. However, in the long term, fired and purchased values are likely to be similar.

	Monitoring frequency
	Fossil fuel providers measure the amount of coal delivered to the ceramic industries due to financial payment. The amount of coal purchased is controlled on a daily or weekly basis and compiled into spreadsheets.

	QA/QC procedures
	Both ceramic industries have an internal control of the quantity of fuel used. Data is cross-checked according to the receipts of purchase, delivery notes, receipts, or other documents concerning the acquisition of coal.

	Purpose of data
	This parameter will be used to calculate project emissions, through the multiplication by the parameters NCVcoal and EFCO2. Also, to calculate the amount of fossil fuel saved by the project activity, the ratio between coal consumption and production of bricks during a monitored period, and the ratio of renewable biomass use in the project activity.

	Additional comments
	Data will be kept for two years after the end of the crediting period or the last issuance of carbon credits for this project activity, whichever occurs later.



	Relevant SDG Indicator/ Safeguarding principle
	SDG 13

	Data/parameter:
	NCVbiomass

	Unit
	TJ/tonne

	Description
	Net calorific value for the renewable biomasses

	Source of data
	- Sawdust and wood residues
Available at:
<http://www.aalborg-industries.com.br/downloads/tabelas-tecnicas-aalborg-industries.pdf>. Last visited on: 06/01/2017.

- Pulp and paper sludge
Lab analysis carried out by the Fuel Combustion Laboratory of Universidad del Valle / Cali, Colombia in March 2015, requested by Santander Ceramic Industry.

	Value(s) applied
		NCVbiomass (in TJ/tonne)

	Sawdust
	0.0147

	Wood residues
	0.0158

	Pulp and paper sludge
	0.0074




	Measurement methods and procedures 
	The NCV of wood residues was calculated through the average of NCVs from Eucalyptus bark, Eucalyptus woodchips, and wood pieces. This was done to be in accordance with the calculation of the wood residues density, which was calculated by the average of chips, pieces, shavings and bark chips of wood.
The sludge analysis result carried out by the Fuel Combustion Laboratory of Universidad del Valle / Cali, Colombia  measured its gross calorific value (GCV). The conversion from GCV to NCV was calculated according to 2006 IPCC Guidelines for National Greenhouse Gas Inventories, which recommended the use of the following study:
"Calculation Tools for Estimating Greenhouse Gas Emissions from Pulp and Paper Mills, Version 1.1, July 8, 2005" page 8. Available at: <http://www.ghgprotocol.org/files/ghgp/tools/Pulp_and_Paper_Guidance.pdf>. Last visited on: 06/01/2016.
According to the study above, an approximate relationship between NCV and GCV can be developed using a 0.95 ratio, thus:
NCV/GCV = 0.95
It is important to note that the relation above is only valid when the energy content (in terms of both GCV and NCV) are expressed in terms of dry fuel, which was the case of the GCV analysis conducted by the Fuel Combustion Laboratory of Universidad del Valle / Cali, Colombia.
Data from published sources are used to determine this parameter. Tests for obtaining the NCV of different biomass are not part of normal practices for biomass purchase; therefore, default values may be used.

	Monitoring frequency 
	Data from published sources are used to determine this parameter. More reliable or updated sources/data may be used if they are available in the future. Moreover, this parameter must be revised and updated if new biomasses are utilized in the future.

	QA/QC procedures
	More reliable or updated sources/data may be used if they are available in the future. 

	Purpose of data
	This parameter will be used to convert from weight to energy the amount of each biomass type consumed by the project activity. Applicable for the calculation of the renewable biomass use ratio in the project activity, which is related (not directly applied) to project emissions calculations.

	Additional comments
	Data will be kept for two years after the end of the crediting period or the last issuance of carbon credits for this project activity, whichever occurs later.



	Relevant SDG Indicator/ Safeguarding principle
	SDG 13, SDG 7

	Data/parameter:
	Qrenbiomass

	Unit
	Tonnes or m³

	Description
	Quantity of renewable biomass combusted during the year y

	Source of data
	Measured by fuel suppliers and controlled by each ceramic industry owner. Data will be individually controlled for each ceramic industry and fuel type. This parameter is monitored through purchase invoices, delivery notes, receipts or other documents concerning the biomass acquisition.

	Value(s) applied
		Qrenbiomass (in tonnes)

	Las Tapias 3 Ceramic Industry
	Santander Ceramic Industry

	Sawdust
	Wood residues
	Sawdust
	Wood residues
	Pulp and paper sludge

	512
	473
	1,316
	1,218
	2,590


Values above are an estimate considering a 50% fuel switch ratio (expected to be reached in 2016). Values will probably vary depending on the quantity of each biomass used.

	Measurement methods and procedures 
	This parameter will be monitored by documents concerning the acquisition of renewable biomass (invoices, receipts, etc.), quantifying the amount of each biomass purchased on a daily or weekly basis. Data will be aggregated on a monthly and yearly basis, through a spreadsheet monitored by the project proponent. Information is cross-checked with production output.
In case any renewable biomass was measured in volume, default values of specific gravity (ρbiomass) were used to convert it to tonnes.
The amount of biomass described above represents both the biomass fired and stocked in the ceramic industries. These values are different from the actual biomass burned at each ceramic. However, in the long term, fired and purchased values are likely to be similar. 
For the expected biomass usage, the quantity of renewable biomass combusted per year is estimated based on a fuel switch ratio (measured on an energy basis) that grows during the crediting period, which is depicted below.
	Expected fuel switch ration during the project for each ceramic industry

	Year
	Las Tapias 3 Ceramic Industry
	Santander Ceramic Industry

	2013
	0%
	10%

	2014
	25%
	25%

	2015
	35%
	35%

	2016
	50%
	50%

	2017
	55%
	65%

	2018
	60%
	85%

	2019
	70%
	95%

	2020
	75%
	100%




	Monitoring frequency
	The amount of biomass purchased on a daily or weekly basis was compiled into spreadsheets and data are aggregated on a monthly and yearly basis.

	QA/QC procedures
	Both ceramic industries have an internal control of the quantity of fuel used. Data was cross-checked according to the receipts of purchase, delivery notes, receipts, or other documents concerning the acquisition of renewable biomass.

	Purpose of data
	This parameter will be used to calculate leakage emissions due to competing use of biomass and also to calculate the ratio of renewable biomass use in the project activity during the monitored period.

	Additional comments
	Data will be kept for two years after the end of the crediting period or the last issuance of carbon credits for this project activity, whichever occurs later.



	Relevant SDG Indicator/ Safeguarding principle
	SDG 13, SDG 7

	Data/parameter:
	Origin of Renewable Biomass

	Unit
	Not applicable

	Description
	Renewable origin of the biomass

	Source of data
	Controlled by ceramic industries owners. The guarantee of acquiring renewable biomass will be achieved by invoices from biomass providers. Biomasses are considered renewable as fulfilling the options described in the Annex 18 of the 23rd meeting report of the CDM Executive Board.

	Value(s) applied
	Not applicable. 

	Measurement methods and procedures 
	The guarantee of acquiring renewable biomass was achieved through invoices or receipts from providers. All biomasses (sawdust, wood chips, and pulp and paper sludge) are considered renewable as fulfilling definitions of renewable biomass approved by the CDM Executive Board.

	Monitoring frequency 
	Every monitoring period 

	QA/QC procedures
	Ceramic owners shall store invoices, receipts of sales or other documents to allow for the assessment of the origin of the renewable biomass. In addition, legal documents (Registration at the Chamber of Commerce in Colombia or Environmental licenses) of each provider may also be utilized to prove that the biomass is provided from a legal and renewable origin.

	Purpose of data
	Not directly applied for calculations. This parameter will be used to guarantee that all biomass acquired by the project activity has a renewable origin.

	Additional comments
	This parameter incorporates the indicator number nº 8 (Origin of renewable biomass) from the Sustainability Monitoring Plan. This change occurred due to the update from Gold Standard to Gold Standard for Global Goals. The objectives of both parameters are similar; therefore, they can be monitored using just one parameter.
Data will be kept for two years after the end of the crediting period or the last issuance of carbon credits for this project activity, whichever occurs later.



	Relevant SDG Indicator/ Safeguarding principle
	SDG 13, SDG 7

	Data/parameter:
	Leakage due to competing uses of biomass

	Unit
	tCO2e

	Description
	This source of leakage is relevant for biomass residues, according to the general guidance on leakage in biomass project activities. The quantity of renewable biomass used by the project will be annually assessed to evaluate the occurrence of leakage due to competing uses of biomass. This occurs if the quantity of available biomass in the region is 25% lower than the quantity of biomass that is utilized including the project activity.

	Source of data
	Monitored by surveys and publications

	Value(s) applied
	Leakage emissions are calculated as 0 (zero) tCO2e when it is assumed that there is sufficient biomass surplus in the region to avoid the occurrence of leakage. 
The following biomass surplus in the project region can be considered:
	Leakage due to competing uses of biomass

	Biomass
	Surplus (tonnes)
	Year

	Sawdust
	103,740
	2003

	Wood residues
	264,810
	2003

	Pulp and paper sludge
	420,000
	2014




	Measurement methods and procedures
	Biomass surplus are determined ex ante and Sustainable Carbon performs an annual assessment of the occurrence of leakage from this source.

	Monitoring frequency 
	According to the “General guidance on leakage in biomass project activities”, the project participant shall evaluate ex ante if there is a biomass surplus in the region of the project activity, which is not utilized. If it is demonstrated (e.g., using published literature, official reports, surveys etc.) at the beginning of each monitoring period that the quantity of available biomass in the region, is at least 25% larger than the quantity of biomass that is utilized including the project activity, then this source of leakage can be neglected; otherwise this leakage shall be estimated and deducted from the emission reductions.
During the crediting period, the amount of each type of biomass used by the project activity will be compared to ex ante values of biomass availability in order to evaluate the occurrence of leakage. 

	QA/QC procedures
	Data available regarding ceramic industries fuel consumption were utilized to monitor the leakage due to competing uses of biomass.

	Purpose of data
	Calculation of leakage emissions due to competing use of biomass. This parameter will be used to evaluate if there is any source of indirect emission related to renewable biomass. If applicable, leakage emissions will be used to adjust emission reductions resulting from the project activity.

	Additional comments
	This parameter incorporates the indicator number nº 9 (Biomass Surplus) from the Sustainability Monitoring Plan. This change occurred due to the update from Gold Standard to Gold Standard for Global Goals. The objectives of both parameters are similar; therefore, they can be monitored using just one parameter.
Data will be kept for two years after the end of the crediting period or the last issuance of carbon credits for this project activity, whichever occurs later.



	Relevant SDG Indicator/ Safeguarding principle
	SDG 8

	Data/parameter:
	Actions of Health and Security

	Unit
	Not applicable

	Description
	Monitoring of the quantity and quality of Health and Security actions on the ceramic factory

	Source of data
	Evidence of participatory meetings, interviews, personal protection equipment (PPE) control records, health and safety programs (CIPA PCMSO, PPRA), supervised PPE use (warnings, suspension), participant sign-in lists for lectures, contracts with health and safety professionals. In addition, site visits and interviews with employees and managers of ceramic factory may be used as evidence of the health and security actions whenever feasible.

	Value(s) applied 
	The baseline situation included some inefficient kilns that had no roofing or chimneys, thus not allowing the control of atmospheric emissions. These kilns exposed workers to significant levels of air pollution.
The baseline scenario of this parameter is: “Scenario 3: Only occasional campaigns or lectures of awareness regarding the occupational health and security in the last 12 months AND/OR Security internal communication in specific places (ex: posters, warnings, etc)”. 

	Measurement methods and procedures 
	To collect information on the quality of employment focusing on actions of health and security, the following indicator from SOCIALCARBON Standard is applied: 
· Social Carbon indicators for Ceramic Industry: Actions of Health and Security – Evaluates the existence and performance of campaigns, leisure and goal and plans regarding to health and security 
The project situation was analyzed on a periodical basis and was scored from 1 to 6, where 1 represents a critical situation and 6 represents a sustainable scenario. 
The target is to obtain a higher score than the estimated for the baseline situation and does not decrease to below the identified baseline during any year of the crediting period.

	Monitoring frequency 
	The parameter will be monitored at each monitoring period. 

	QA/QC procedures:
	Evidence of participatory meetings, interviews, PPE control records, health and safety programs (CIPA PCMSO, PPRA), supervised PPE use (warnings, suspension), participant sign-in lists for lectures, contracts with health and safety professionals.

	Purpose of data:
	This parameter determines the score achieved by the project for the quality and quantity of actions of health and security.

	Additional comments:
	This parameter incorporates the indicators nº 2 (Actions of Health and Security) and nº 3 (IPE Use) from the Sustainability Monitoring Plan. This change occurred due to the update from Gold Standard to Gold Standard for Global Goals. This combination occurred because the indicator “Actions of Health and Security” already monitors the PPE use, and for this reason it is not necessary a separate indicator for this action.



	Relevant SDG Indicator/ Safeguarding principle
	SDG 7

	Data/parameter:
	Access to affordable and clean energy services

	Unit
	%

	Description
	The measures applied by the project activity resulted in renewable energy generation by utilizing renewable biomasses instead of fossil fuel. This parameter will be used to monitor the percentage of energy produced from renewable sources.

	Source of data
	The amount of renewable biomass used by the ceramic factories is monitored through purchase invoices, delivery notes or other documents concerning the acquisition of biomass.

	Value(s) applied
	In the baseline situation, both ceramic industries used exclusively fossil fuels (coal) for thermal energy generation. The aim of the project is to allow the partial substitution of coal with renewable biomasses. Project Participants intend to obtain a growing fuel switch ratio over the crediting period.

	Measurement methods and procedures
	The energy production from fossil fuel as well as the energy production from renewable biomass are calculated utilizing the data regarding coal consumption and renewable biomass consumption, and multiplying these values by each net calorific value. Then, the percentage of renewable participation in the total energy production is defined. 
The target is to generate more energy from renewable sources than the baseline situation. Thus, the project is expected to positively impact the access to affordable and clean energy sources, which were not utilized in the baseline scenario.

	Monitoring frequency
	Annually

	QA/QC procedures:
	An internal control of the quantity of fuel used was implemented in the ceramic factories. Data used to calculate the energy generated was cross-checked according to the receipts of purchase, delivery notes, receipts, or other documents concerning the acquisition of coal.

	Purpose of data:
	This parameter determines the quantity of renewable energy used for the production in comparison to the total energy used in the monitoring period. 

	Additional comments:
	This parameter corresponds to the indicator nº 4 (Total energy produced from renewable sources) from the Sustainability Monitoring Plan. This change occurred due to the update from Gold Standard to Gold Standard for Global Goals.



	Relevant SDG Indicator/ Safeguarding principle
	SDG 78

	Data/parameter:
	Procedures related to the control and disposal of ashes

	Unit
	-

	Description
	Monitoring the procedures related to the control and disposal of ashes

	Source of data
	Interviews and meetings with stakeholders and ceramic personal on each ceramic. In addition, photographs are to be used as evidence of the final destination whenever feasible.

	Value(s) applied
	In the baseline situation, Santander and Las Tapias Ceramic Industries tried to minimize the environmental impact of the ashes by recycling it or selling it to third parties as raw material. However, proper procedures were not always observed and the potential for environmental impacts exists. According to the indicator “Ashes” from SOCIALCARBON Standard, the baseline scenario of this parameter was: “Scenario 2: Part of the ashes is designed in an inadequate way and the other part is reused/donated without specific control.”

	Measurement methods and procedures
	The following indicator from SOCIALCARBON Standard is applied to collect information on the procedures related to control and disposal of ashes: 
· Social Carbon indicators for Ceramic Industry: Ashes – Evaluates the procedures adopted by the entrepreneur in order to control the ashes and its destination.
The project situation will be analysed on a periodical basis and will be scored from 1 to 6, where 1 represents a critical situation and 6 represents a sustainable scenario.
The target is to obtain a higher score than the estimated for the baseline situation and does not decrease to below the identified baseline during any year of the crediting period.

	Monitoring frequency
	The parameter will be monitored at each monitoring period.

	QA/QC procedures:
	The ceramic factories have an internal control of the procedures to reuse or donate ashes. Interviews and meetings with stakeholders and ceramic personal on each ceramic may be used to confirm the value applied to this parameter. In addition, photographs may also be used as evidence of the final destination whenever feasible.

	Purpose of data:
	This parameter determines the procedures adopted by the ceramic factory for the control and disposal of ashes.

	Additional comments:
	This parameter corresponds to the indicator nº 01 (Procedures related to the control and disposal of ashes) from the Sustainability Monitoring Plan. This change occurred due to the update from Gold Standard to Gold Standard for Global Goals.



	Relevant SDG Indicator/ Safeguarding principle
	SDG 7, SDG 88

	Data/parameter:
	Energy demand per production output

	Unit
	TJ/thousand of ceramic pieces

	Description
	Energy demand per thousand of ceramic pieces

	Source of data
	Receipts of purchase, delivery notes or other documents concerning the acquisition of coal and biomass should be used as source of data. The production is checked through an internal control of the quantity of pieces produced.

	Value(s) applied
	0.019 TJ/thousand bricks for Santander Ceramic Industry.
0.014 TJ/thousand bricks for Las Tapias 3 Ceramic Industry.
In the baseline situation, both ceramic industries composing this project activity used to operate inefficient kilns that demanded great amount of fuels.

	Measurement methods and procedures
	The project activity aims to reduce the energy demand per production output. A positive impact will be achieved in case the energy demand is lower than the baseline situation.
The energy demand per production output will be monitored in order to determine the amount of energy (in TJ) needed to produce 1,000 ceramic pieces in each ceramic industry during each year of the monitoring period. The total energy utilized (both from coal and renewable biomasses) shall be obtained by multiplying the amount of each fuel (in tonnes or m³) by default NCV values. This result will be divided by the production output in the same period to determine the energy demand per thousand of bricks.

	Monitoring frequency
	Annually

	QA/QC procedures:
	Both ceramic factories have an internal control of the quantity of fuel used. Data used to calculate the energy generated may be cross-checked with receipts of purchase, delivery notes, or other documents concerning the acquisition of coal and biomass. The production will be monitored trough an internal control of the quantity of pieces produced, which assures the proper monitoring of this parameter.

	Purpose of data:
	This parameter determines the quantity of energy is necessary to produce one thousand of ceramic pieces.

	Additional comments:
	This parameter corresponds to the indicator nº 05 (Energy demand per production output) from the Sustainability Monitoring Plan. This change occurred due to the update to Gold Standard for Global Goals.



	Relevant SDG Indicator/ Safeguarding principle
	SDG 8

	Data/parameter:
	Revenues for biomass suppliers

	Unit
	COP/ton of biomass

	Description
	Revenue (in Colombian Peso - COP) for each biomass type supplied to the project activity

	Source of data
	Total revenues are monitored through interviews with biomass suppliers, purchase invoices, receipts of sale and/or other documents concerning biomass acquisition.

	Value(s) applied
	The project activity helps reducing costs related to waste handling and disposal by biomass suppliers. In the baseline, revenues were being exclusively destined to companies that provide mineral coal, which is a fossil fuel. Moreover, during the baseline situation, either private companies or public entities had to face higher costs to dispose residues in landfills. Thus, the project activity utilizes a residue as biomass for energy generation, giving a sustainable use for this waste and creating a renewable biomass supply chain within the project region.

	Measurement methods and procedures
	Revenues for biomass suppliers is calculated based on the value of residues disposal in landfills, which is avoided by sending the biomass to the ceramic factories. The costs of transportation are discounted from this value. The amount of biomass acquired by each ceramic factory is multiplied by the avoided cost per ton of biomass. The result of the calculation is the revenue provided for each biomass supplier in each monitored year.

	Monitoring frequency
	Annually

	QA/QC procedures:
	Total revenues are monitored by interviews with biomass suppliers, purchase invoices, receipts of sale and/or other documents concerning biomass acquisition.

	Purpose of data:
	This parameter has the purpose of monitoring the total revenues for biomass suppliers, which provided renewable biomass for the project activity.

	Additional comments:
	This parameter corresponds to the indicator nº 07 (Revenues for biomass suppliers) from the Sustainability Monitoring Plan. This change occurred due to the update to Gold Standard for Global Goals.



	Relevant SDG Indicator/ Safeguarding principle
	SDG 13

	Data/parameter:
	Voluntary Emission Reductions issued

	Unit
	VERs

	Description
	Voluntary emission reductions issued

	Source of data
	Reports from the registry platform that controls the amount of issued VERs.

	Value(s) applied
	To be monitored at each verification event.

	Measurement methods and procedures
	The calculation was made based on the quantity issued on the GS Registry.

	Monitoring frequency
	The parameter will be monitored at each monitoring period.

	QA/QC procedures:
	The internal control of issuances will be compared to the report from the GS Registry platform.

	Purpose of data:
	This parameter will be used to calculate the amount of VERs issued at each monitoring period.

	Additional comments:
	This parameter corresponds to the indicator nº 06 (Voluntary Emission Reductions issued) from the Sustainability Monitoring Plan. This change occurred due to the update to Gold Standard for Global Goals.



C.1.1	Other elements of monitoring plan (if applicable)
[bookmark: _4d34og8]The project utilizes the following methodology approved under the Gold Standard for voluntary small-scale projects: “Ecologically Sound Fuel Switch to Biomass with Reduced Energy Requirement”, version 1.0[footnoteRef:25]. [25:  Available at: <http://www.goldstandard.org/sites/default/files/gs_methodology_switch_to_biomass_fuel.pdf>. Last visit on June 10th, 2019.] 

This methodology is applicable to fuel switching from fossil fuel to renewable biomass in existing industrial, residential, commercial, institutional or electricity generation applications in the event where the project activity primarily aims at reducing emissions through fuel switching, but will involve both fuel switching and energy efficiency measures.
The project activity involves the partial substitution of coal with renewable biomass and the operation of more efficient kilns in existing red ceramic factories, thus complying with the referred methodology. Furthermore, the project results in emission reductions lower than 60,000 tCO2e per year.
Baseline emissions are the before-project scenario expressed as emissions per unit of output. This means that baseline emissions are those resulting from the use of coal to burn and dry ceramic pieces in low efficient kilns (measured in tCO2e/brick produced). This practice is responsible to discharge in the atmosphere the carbon that was stored in the coal. On the other hand, project emissions include emissions related to the use of fossil fuel (co-firing) after the fuel switch in more efficient kilns.
The owner of each ceramic industry is responsible for implementing the monitoring plan. In addition, ceramic employees are responsible for filling forms for data collection and further classification. The authority for the registration, monitoring, measurement and reporting in Santander Ceramic Industry was Mr. Jesus Palacios, and Mr. Yesid Ruiz for Las Tapias 3 Ceramic Industry.
The management structure relies on local technicians with a periodical operation schedule during the project. The technical team managed the monitoring, the quality control and quality assessment procedures. Monitored parameters are described in Section C.1 above and are monitored with the frequency described in Table 16 below. Monitored data will be kept for two years after the end of the crediting period or the last issuance of carbon credits for this project activity. 
Table 16. Information on the monitored and fixed parameters of the present project activity
	Parameters
	Description
	Units
	Origin
	Frequency

	Qy
	Net output in the project activity in year y
	Thousands of ceramic units
	It is monitored through a sheet that is fed by an operator responsible for quantifying the production in each ceramic industry.
	Monthly

	FCy
	Amount of fossil fuel consumed for captive energy generation in the project activity in  year y
	Tonnes
	It is monitored through purchase invoice, delivery notes or other documents concerning the acquisition of coal. Information will be cross-checked with production output.
	Monthly

	NCVbiomass
	Net calorific value for the renewable biomass
	TJ/tonne
	Data from published sources are used to determine this parameter. More reliable or updated data may be used if they are available in the future.
	Annually

	Qrenbiomass
	Quantity of renewable biomass combusted during the year y
	Tonnes or m³
	Measured by the ceramic owners individually for each ceramic and each biomass type.
	Monthly

	Origin of Renewable Biomass
	Renewable origin of the biomass
	Not applicable
	Controlled by the ceramic owners
	Annually

	Leakage due to competing uses of biomass
	This source of leakage is relevant for biomass residues. The quantity of renewable biomass used will be assessed annually to determine the occurrence of leakage
	tCO2e
	Monitored by surveys and publications
	Annually

	EFCO2
	CO2 emission for the baseline fossil fuel (coal)
	tCO2/TJ
	2006 IPCC Guidelines for National Greenhouse Gas Inventories. More reliable or updated data may be used if they are available in the future.
	Not monitored

	NCVcoal
	Net calorific value for the baseline fuel (coal)
	TJ/tonne
	2006 IPCC Guidelines for National Greenhouse Gas Inventories. More reliable or updated data may be used if they are available in the future.
	Not monitored

	ρbiomass
	Specific density of renewable biomass type j
	tonne/m³
	Bibliography, described in respective table at Section D. More reliable or updated data may be used if they are available in the future.
	Not monitored

	EFBSL
	Emission factor for the baseline situation
	tCO2e / Thousands of brick produced
	Based on historical information on brick production and fuel consumption in each ceramic factory
	Not monitored



The Figure below shows a diagram of the monitoring system and information flow in the present project activity.
[image: ]
Figure 1. Diagram of the monitoring system and the information flow in the project activity


In addition, according to the Sustainability Monitoring Plan described in the Section G of the Gold Standard Passport v.06, the following indicators were also be monitored:

1. Procedures related to the control and disposal of ashes.
2. Actions of health and security
3. Total energy produced from renewable sources
4. Energy demand per production output
5. Voluntary Emission Reductions issued
6. Revenues for biomass suppliers

Furthermore, the parameters IPE use, Origin of renewable biomass, and Biomass surplus, which were previously mentioned in the Sustainability Monitoring Plan described in the Section G of the Gold Standard Passport v.06, have been incorporated in other parameters described below:
· IPE Use: incorporated in the parameter Actions of health and security;
· Origin of Renewable Biomass: incorporated in the parameter Origin of Renewable Biomass, which was established in the PDD;
· Biomass Surplus: incorporated in the parameter Leakage due to competing uses of biomass, which was established in the PDD.

The diagram below shows the information flow of the monitored sustainability indicators inside the ceramic factory.
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Figure 2. Diagram of the sustainability information flow in the project activity

SECTION D	Duration and crediting period
D.1	Duration of project 
D.1.1	Start date of project 
The start date of the project activity is 20/02/2008. On this date, Santander Ceramic Industry began the construction of the project kiln, in order to replace the baseline kilns. Las Tapias 3 Ceramic Industry began the construction of the project kilns on 01/08/2008. 
The starting date of the project is before the “Time of first submission” as per Gold Standard Project Design Document Form (CDM-SSC-PDD) - Version 03 CDM – Executive Board definitions[footnoteRef:26]. Hence, the project is applying for retroactive registration according to Gold Standard Toolkit Section 1.2.6. [26:  According to Gold Standard Requirements version 2.1, the time of first submission means submission of the Local Stakeholder Consultation Report for projects proceeding under the regular project cycle, and submission of the required Gold Standard project activity documentation for a Pre-Feasibility Assessment and payment of the applicable fee under the retroactive project cycle.] 


D.1.2	Expected operational lifetime of project 
The expected operational lifetime of the project is 21 years (7 years each crediting period, renewable twice). 
D.2	GS Crediting period of the project/activity 
D.2.1	Start date of the ongoing GS crediting period
The start date of the ongoing GS crediting period is 01/04/2013. 

D.2.2	End date of the ongoing GS crediting period
The end date of the ongoing GS crediting period is 31/03/2020.

D.2.3	Total length of the GS crediting periods
[bookmark: _2s8eyo1]The total length of the GS crediting period is 7 years. 
[bookmark: _17dp8vu]
SECTION E	Stacking of new assets
Not applicable. 



















Appendix 1. [bookmark: 3rdcrjn]
Contact information of project participants
	[bookmark: lnxbz9]Organization name
	Sustainable Carbon - Projetos Ambientais Ltda 

	Registration number with relevant authority
	09.510.073/0001-06

	Street/P.O. Box
	Rua Doutor Bacelar

	Building
	368. Cj. 23

	City
	São Paulo 

	State/Region
	São Paulo 

	Postcode
	04026-001

	Country
	Brazil 

	Telephone
	+55 11 2649-0036

	Fax
	-

	E-mail
	web@sustainablecarbon.com

	Website
	http://www.sustainablecarbon.com/en/

	Contact person
	Stefano Merlin

	Title
	CEO

	Salutation
	Mr.

	Last name
	Merlin

	Middle name
	-

	First name
	Stefano

	Department
	-

	Mobile
	+55 11 99400-1232

	Direct fax
	-

	Direct tel.
	+55 11 99400-1232

	Personal e-mail
	smerlin@sustainablecarbon.com


[bookmark: kix.p09gmqkec3oe]
	Organization name
	Ladrillera Santander Diaz Muñoz S. C. 

	Registration number with relevant authority
	832.000.204-4

	Street/P.O. Box
	AV. 19 no. 13A-12 P5

	Building
	-

	City
	Soacha

	State/Region
	Cundinamarca

	Postcode
	-

	Country
	Colombia 

	Telephone
	+57 7810301

	Fax
	+57 7810301

	E-mail
	-

	Website
	-

	Contact person
	Miguel Angel Diaz Lopez

	Title
	General Manager

	Salutation
	Mr. 

	Last name
	Lopez

	Middle name
	Diaz

	First name
	Miguel Angel

	Department
	-

	Mobile
	-

	Direct fax
	+57 7810301

	Direct tel.
	+57 7810301

	Personal e-mail
	-


[bookmark: _26in1rg]
	[bookmark: kix.q5xy9vexayy3][bookmark: _35nkun2]Organization name
	Las Tapias 3

	Registration number with relevant authority
	430.001.317-5  

	Street/P.O. Box
	Diagonal 95c S 18I - 71

	Building
	-

	City
	Bogotá

	State/Region
	Cundinamarca

	Postcode
	-

	Country
	Colombia

	Telephone
	+57 2009323

	Fax
	+57 2009323

	E-mail
	-

	Website
	-

	Contact person
	Jorge Alberto Ruiz

	Title
	General Manager

	Salutation
	Mr.

	Last name
	Ruiz

	Middle name
	Alberto

	First name
	Jorge

	Department
	-

	Mobile
	-

	Direct fax
	+57 2009323

	Direct tel.
	+57 2009323

	Personal e-mail
	-
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