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SECTION A. 
General description of small-scale project activity
A.1 
Title of the small-scale project activity: 

>>

Title: Energy from Coffee Waste at Beneficio El Carmen, CISA
Version:  02
Completion Date: 04/07/2012
A.2.
Description of the small-scale project activity:
Project Objective:

The “Energy from Coffee Waste at Beneficio El Carmen, CISA” Project (‘the Project”) is a pilot project under the programme “Energy from Coffee Waste in Central America” (“the Programme”) being developed by the consortium UTZ Foundation and Climate Neutral Group. The long-term goal of the Programme is to contribute towards the sustainable energy utilisation in the coffee sector in Central America, by replicating the project in the region.

This pilot Project and the associated Programme have qualified for funding by the Dutch government’s Global Biomass Fund, executed on behalf of the Ministry of Development Cooperation under the mandate of Agentschap NL, an agency of the Ministry of Economic Affairs. This funding covers a part of the upfront investment costs into the new wastewater treatment technology but none of the annual operation and maintenance costs. Therefore carbon finance will help overcome these barriers.

Project Description:

The purpose of the project is the treatment of coffee wastewater through anaerobic reactors and the subsequent utilization of the recovered methane (biogas) to generate electricity at a coffee processing mill in Nicaragua.

 The proposed project is implemented by CISA Exportadora
 at one of their coffee processing mills (beneficio in Spanish) called El Carmen. El Carmen processes on average 42,000 qq oro
 (approximately 1,900t) of green coffee per harvest season. The water consumption for coffee processing at the beneficio is 0,5 m³/qq oro
,  generating wastewater with an average COD concentration of 12,000 mg/l. El Carmen consists of two mills, an old beneficio (beneficio viejo) and a new beneficio (beneficio nuevo). El Carmen is certified under the UTZ certification
.
Prior to the implementation of the project, the wastewater was treated by an open lagoon system, consisting of two anaerobic lagoons , one with a depth of more than 2 metres, and one with a depth of less than 2 metres. The wastewater in the lagoons was left for anaerobic treatment and evaporation until the beginning of the next harvest season when it was discharged into a swamp. Electricity for the beneficio was provided by the grid, with a backup diesel generator in case of power outages. 
The project involves the introduction of four (4) new 250m3 anaerobic reactors (total 1,000m3) into the existing open lagoon wastewater treatment system. As a consequence of the new anaerobic reactors, the organic load entering the lagoon system is drastically reduced because most of the organic matter is converted to biogas in the reactors. The project activity avoids the release of methane into the atmosphere, which would occur due to the anaerobic digestion of the organic content in the coffee wastewater in the open lagoon based water treatment system. The project is not subject to legislation mandating methane recovery.  
The captured biogas will be utilised to produce electricity to meet the internal power demand of the coffee processing mill, thereby displacing electricity purchased from the Nicaraguan grid. During the first coffee harvest season 
 (year 2011/2012) the electricity produced with biogas will be generated in the existing on-site retro-fitted diesel generator of 300kW, which will generate 84,469 kWh 
. During the harvest season 2012/2013 two new 60kW biogas gensets, generating a combined total of up to 304,088 kWh 5per harvest season will be installed to replace the biogas/diesel plant for the biogas produced electricity on site. 
The average estimated emission reduction is 601 tonnes per year of CO2 equivalent.

Project contribution towards Sustainable Development:

Coffee processing is an energy intensive process and a source of contamination. Using coffee waste to generate renewable energy is therefore a valuable option for greenhouse gas emission reductions. Apart from reducing greenhouse gas emissions the project has other direct environmental, social and economic benefits.

Environmental
The process of washing coffee beans at a coffee mill requires large volumes of clean water and subsequently generates a large amount of wastewater with a high organic content, where COD concentrations can reach levels as high as 50,000mg/L and pH levels as low as 4 
. Furthermore, as is often the practise at coffee mills across Central America, the wastewater is treated in open lagoons which release methane and foul smelling odours into the atmosphere, as well as attracting insects. Furthermore, the wastewater causes environmental hazard by destroying plants and small organisms around the beneficio. It also presents a threat to any nearby water source due to the overflowing of a lagoon during heavy rainfall. With the project activity in place the following benefits will be realised:
· Up to 1/3 less volume of clean water required to wash the coffee beans, placing less strain on Nicaragua’s freshwater resources
· Up to 94% reduction in COD concentration of the wastewater and neutralization of the acidity of the wastewater, making the wastewater much more environmentally benign and reducing the negative impact on fauna and flora.
· Reduction of offensive odour;
· Reduction in usage of non-renewable energy, i.e. fossil fuel for grid electricity generation;
Social

· Employees of CISA’s beneficio El Carmen will enjoy working at a cleaner beneficio, which will impact their health positively
· Involvement of local communities through a public participation meeting, in which people accepted the project;

· Capacity building: Two employees will be trained by an external consultant for the operation and maintenance of the wastewater treatment plant
Economic

· The beneficio will be powered on electricity generated from the clean biogas, lessening its dependence on the national grid. Each kWh generated from biogas saves the beneficio USD o USD0.15.  
· 10 temporary jobs will be created during construction and 2 permanent jobs will be created for operation & maintenance of the wastewater treatment system

Technology transfer
· The capturing and utilization of methane from coffee wastewater is not common practise in Nicaragua. This project will serve as a useful example and lessons learned applied to future projects;
· Necessary training on the management of the wastewater treatment plant will be provided to staff.
The project is, also, implemented voluntarily. There is no regulation in Nicaragua that requires implementing such a project.
A.3. 
Project participants:
	Name of Party involved (*) 

((host) indicates a host Party)
	Private and/or public entity(ies) project participants (*)

(as applicable)
	Kindly indicate if the Party involved wishes to be considered as project participant (Yes/No)

	Nicaragua (host)
	CISA Exportadora (private)
	No

	The Netherlands
	UTZ Certified Foundation (private)
	No

	The Netherlands
	Climate Neutral Group (private)
	No


A.4. 
Technical description of the small-scale project activity:


A.4.1.  Location of the small-scale project activity:


A.4.1.1.

Host Party(ies): 

The Republic of Nicaragua


A.4.1.2.

Region/State/Province etc.: 

Carazo Department


A.4.1.3.

City/Town/Community etc:

Town of Diriamba



A.4.1.4.

Details of physical location, including information allowing the unique identification of this small-scale  project activity :

The Project activity is located in the South West of Nicaragua, approximately 55km from the capital city Managua. The exact address is: CISA Beneficio El Carmen, Km 38 ½ Carretera Diriamba Municipality - Las Esquinas, Carazo Department, Nicaragua. The coordinates are: 
	Latitude
	11˚52’55.33˝N

	Longitude
	86˚14´46.52˝W


The maps below in Figure 1 show the location of the Project.
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Figure 1: The location of the project activity
A.4.2. Type and category(ies) and technology/measure of the small-scale  project activity:
According to Appendix B to the simplified modalities and procedure for small scale CDM project activities the category of the project is as follows: 
Methane avoidance component:

Type III: Other Project Activities

Category III.H: “Methane recovery in wastewater treatment” (Version 16)

Sectoral Scope Number 13: Waste handling and disposal
Electricity generation component:

Type I: Renewable Energy Projects 
Category I.F: “Renewable Electricity generation for captive use and mini-gird” (Version 2)

Sectoral Scope Number 1: Energy Industries (Renewable/Non renewable Sources).
Technology:

Situation prior to project implementation:

Before the implementation of the project, the wastewater from the coffee processing at beneficio El Carmen was being treated by an open lagoon system, consisting of one deep anaerobic lagoon and one shallow anaerobic lagoon
. This mode of treatment is the prevalent practise in the coffee industry in Central America
 . 
For the energy needs of beneficio El Carmen, electricity is provided by the national grid. There is a 300kW diesel generator on site which serves as a backup in case of national grid power outages. In practice the diesel generator is only used once or twice per harvest season for short periods of time.

Situation after project implementation:
As an additional step to the existing wastewater treatment system, the coffee wastewater from the beneficio will be diverted to four anaerobic digesters with biogas recovery. These reactors are the core of the treatment system and are accompanied by several other structures to buffer, distribute and pretreat the wastewater. The two anaerobic lagoons are used for a post-treatment of the anaerobic reactors effluent. To describe the project treatment system reference is made to diagram A.4.2.a.
[image: image2.emf]
Diagram A.4.2.a: Project Activity CISA El Carmen. 
Pre-treatment

Two main sources of wastewater can be identified, one from the old wet mill (old beneficio) and one from the new wet mill (new beneficio), illustrated in the wastewater flow 1 in Diagram A.4.2.a The wastewater of both wet mills is collected into a wastewater collection point, where it is pumped into the rotating screen filter in order to remove solid particles. After the screen filter the wastewater enters the settling tank that consists of two compartments equal in size. The tanks will not present anaerobic conditions due to the short water retention time (2 -8 hours) 
, therefore negligible amounts of methane will be produced (for this reason the settling tanks are not considered within the elements to be monitored). In these tanks several processes take place: First of all any remaining particles in the wastewater will settle at the bottom or form a floating layer. This sediment and floating layer is removed regularly. The pH is corrected with calcium hydroxide to a level of approximately 6.5 to create the necessary operating conditions for the anaerobic reactors. Each of the settling tank’s compartments is used to feed water to two of the four anaerobic reactors. Part of the water that passes through the anaerobic reactors is recycled to increase the treatment efficiency of the reactors and to benefit from the alkalinity of the effluent.The water to be reused enters the recycling tank and is then pumped back to the anaerobic reactors. The rest of the effluent is discharged to the existing anaerobic lagoons, A and B, for post treatment.
In Diagram A.4.2.a, a second wastewater flow is indicated with green arrows. In case an excessive amount of coffee is processed and a larger than usual amount of wastewater is produced, the water is sent to a wastewater buffer, to be stored and mixed back into the treatment process once the produced amount of wastewater has normalized again. This is done by pumping the wastewater from the buffer to the recycling tank, where it will be pumped back to the first wastewater flow.
Anaerobic treatment

The four anaerobic reactors are upflow, fixed film reactors. The wastewater is introduced at the bottom of the reactor and by water pressure flows upwards towards the top of the reactor. It passes through a medium of porous lava rock that contains a bacterial sludge. During the contact with this sludge the bacteria decompose the organic waste into biogas. The four tanks have a total volume of 1,000m3 and are designed to handle up to 600 m3/day. The design removal efficiency is 85%. The production of biogas is estimated to be between 45,050.0 and 101,362.5 m3/year
 (with 65% of methane)
. 
Biogas 

The biogas produced in the anaerobic reactors first passes through a filter to remove H2S. This is done to protect the measurement equipment and the generators from excessive corrosion. After passing through the filter the biogas is stored in two storage balloons that are situated above the settling tanks. During the first year of operation the biogas will be transported and used to generate an estimated 84,469kWh of electricity in the retrofitted diesel generator (300 kW). The generated electricity will be used to power the wet mills. From the second year of operation onwards two biogas generators of 60kW will be installed.
.  The estimated electricity generation will be between 135,150 kWh and 304,088 kWh. Both are operated if there is sufficient gas, or one at a time, when the gas quantity is limited at the beginning and end of the harvest season.  After the project implementation the biogas collected from the wastewater treatment will be used to generate electricity for the internal consumption of beneficio El Carmen. During the first operational year of the project the electricity displaced from the grid will be the electricity produced by the 300 kW diesel/biogas generator. This will be the displaced electricity for the baseline this year. The generated electricity will be used to power the wet mills.

From the second year of operation onwards the displaced electricity from the grid will be the amount of electricity generated by the two 60 kW biogas generators used mainly to supply the dry mills. This will be the baseline displaced electricity for these years. Both generators are operated if there is sufficient gas, or one at a time, when the gas quantity is limited at the beginning and end of the harvest season. The electricity that is produced in the biogas generators will be used to power the coffee drying towers that are also situated at El Carmen. Biogas generator 1 will supply electricity to coffee drying towers 1 and 2. Biogas generator 2 will supply electricity to coffee drying towers 3 and 4. When the electricity generated exceeds the drying mills demand, it will be used for the wet mills consumption. Once the two new biogas generators have been installed in 2012 the original diesel/biogas generator (300kW) will keep its function as a backup for the wet mills (It will then be operated as it was before the project implementation. Table 4.2.b. sumarizes the estimated biogas production and electricity generation for the crediting period, at beneficio El Carmen
.

Table A.4.2.b.Estimated biogas and electricity production during the crediting period for CISA El Carmen.
	Year
	Processed coffee 
(qq GC)
	Volume CH4 per qq
(m3)
	Produced Electricity (kWh)

	1
	33,519
	56,312.5
	84,469

	2
	60,335
	101,362.5
	304,088

	3
	33,519
	56,312.5
	168,938

	4
	57,318
	96,294.4
	288,883

	5
	30,167
	50,681.3
	152,044

	6
	51,285
	86,158.2
	258,474

	7
	26,815
	45,050.0
	135,150

	8
	45,251
	76,021.9
	228,066

	9
	26,815
	45,050.0
	135,150

	10
	45,251
	76,021.9
	228,066


The difference in the electricity generation rates between the electricity generators is that for the Biogas/Diesel generator the rate is 1.5 m3 (biogas)/kWh and for the 100% Biogas the rate is 3 m3 (biogas)/kWh.

For the operations of the wastewater treatment system two water pumps of 3HP each will run 16 hours and 12 hours on average per day respectively. These pumps will run on electricity from the grid, but because their electricity consumption represents 2%
 of the total electricity consumption, the emissions they generate are neglected.
Post treatment

Lagoons A and B will be operated in a similar way as in the baseline. The effluent from the anaerobic reactors will be discharged to lagoon A.  From this lagoon it will flow by capacity overflow to lagoon B and to the swamp. When lagoon B is full the water will be diverted to the swamp. The wastewater is treated under anaerobic conditions in lagoon A, and B
. The water is left in the lagoons for anaerobic treatment before it is discharged. 
Final wastewater disposal
After the treatment, the wastewater shall have a low COD concentration and will remain in the lagoons. Close to the start of the following harvest season the wastewater will be discharged into the swamp.  

Sludge
Anaerobic treatment systems are known for a low sludge production
. During the coffee season sludge will accumulate in the reactor. During the months outside of the coffee season when there is no wastewater input this sludge mass will decompose. The decomposition of part of the sludge will sustain the rest of the bacteria within the reactors. In the anaerobic lagoons the sludge production is very low
; hence, it will remain in the lagoon without affecting the anaerobic system. For this reason sludge will not be removed from the lagoons.
Table A.4.2.c. Summary of  the physical characteristics of the elements in the project activity.

	Project Activity
	
	
	
	

	Element No. 
	Type
	Width (m)
	Length (m)
	Water depth (m.)
	Volume (m3)

	2
	Anaerobic reactors
	 
	 
	 
	1,000.0

	1
	Wastewater buffer
	14.7
	40.0
	1.8
	1,054.8

	A
	Anaerobic lagoon
Shallow
	38.0
	46.8
	1.5
	2,667.6

	B
	Anaerobic lagoon
Deep
	11.0
	120.0
	5.0
	6,600.0

	4
	Swamp
	33.0
	38.0
	2.4
	3,000.0


Wastewater treatment system efficiency
The overall efficiency of the wastewater treatment systems improves in the project activity compared to the baseline scenario. In the project baseline the estimated treatment efficiency is 84%, whereas after the implementation of the new elements on the wastewater treatment system, the estimated efficiency for the project activity is 94%
.

The water flows for the baseline and project activity scenarios, with the respective COD concentrations and removal efficiencies for the elements of the wastewater treatment system, are described on diagrams A.4.2.d and A.4.2.e. The COD removal efficiencies for each of the elements in the system were selected as described in section B.6.2. Following the water flows, the COD concentration entering and exiting each of the elements were calculated in the Annex 3. These are the figures used for the Ex-ante Emission Reductions calculations.

[image: image3.emf]
Diagram A4.2.d. COD concentrations and removal efficiencies in the Baseline of El Carmen.

[image: image4.emf] 
Diagram A.4.2.e. COD concentrations and removal efficiencies in the Baseline of El Carmen.

-n COD rem: COD removal efficiency.-LA: Lagoon A

-LB: Lagoon B

-S: Swamp

-WB: Wastewater Buffer

-AR: Anaerobic Reactors

A.4.3
Estimated amount of emission reductions over the chosen crediting period: 

[image: image5.emf]Years

Annual estimation 

of emission 
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of CO2e

2011

400

2012

898

2013

499

2014

853

2015

449

2016

764

2017

399

2018

674

2019

399

2020

674

Total emission reductions 

(tonnes of CO2e)

6,010

Total number of crediting years 10

Annual average over the 

crediting period of estimated 

reductions (tonnes of CO2e)

601



A.4.4.  Public funding of the small-scale project activity:
The project is not viable without income from the sale of Verified Emission Reductions. Even though the Project benefits from funding by the Dutch government’s Global Biomass Fund, they did not set any conditions implying or stipulating that some or all credits resulting from the project be transferred to the ODA donor country (the Netherlands). The grant funding was given with the understanding that other sources of funding such carbon finance are to be secured in order to maintain the project over its full life-cycle due to the fact that this funding covers only a part of the upfront investment costs into the new wastewater treatment technology and none of the annual operations and maintenance costs. Therefore carbon finance will help overcome these barriers.

A.4.5.  Confirmation that the small-scale project activity is not a debundled component of a large scale project activity:
There are no projects with the same project participants, in the same project category and technology/measure, registered within the previous two years and whose project boundary is within one kilometre of the project boundary of the proposed micro-scale project. Therefore the project activity is not a defunded component of a large scale project activity.

SECTION B. 
Application of a baseline and monitoring methodology 

B.1.
Title and reference of the approved baseline and monitoring methodology applied to the small-scale project activity: 

Approved methodologies Version 2 of AMS-I.F. titled “Renewable Energy generation for captive use and mini grid” and Version 16 of AMS-III.H titled “Methane recovery in wastewater treatment” and approved methodological tools Version 1 of “Tool to calculate baseline, project and/or leakage emissions from electricity consumption” were applied.
These baseline methodologies can be downloaded from the CDM website:

http://cdm.unfccc.int/methodologies/SSCmethodologies/approved
Approved calculation formula”2006 IPCC Guidelines for National Greenhouse Gas Inventories’ chapter 6 "Wastewater treatment and discharge”.

This inventory can be downloaded from the IPCC website:

http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/5_Volume5/V5_6_Ch6_Wastewater.pdf
B.2
Justification of the choice of the project category:
The applicability of the choice of project activity under category III H can be justified as follows:

	Applicability criteria (for III H)
	Justification of choice

	This methodology comprises measures that recover biogas from biogenic organic matter in

wastewater by means of one, or a combination, of the following options:
(a) Substitution of aerobic wastewater or sludge treatment systems with anaerobic systems with biogas recovery and combustion;
(b) Introduction of anaerobic sludge treatment system with biogas recovery and combustion to a wastewater treatment plant without sludge treatment;
(c) Introduction of biogas recovery and combustion to a sludge treatment system; 

(d) Introduction of biogas recovery and combustion to an anaerobic wastewater treatment system such as anaerobic reactor, lagoon, septic tank or an on site industrial plant;
(e) Introduction of anaerobic wastewater treatment with biogas recovery and combustion, with or without anaerobic sludge treatment, to an untreated wastewater stream;
 (f) Introduction of a sequential stage of wastewater treatment with biogas recovery
and combustion, with or without sludge treatment, to an anaerobic wastewater
treatment system without biogas recovery (e.g. introduction of treatment in an
anaerobic reactor with biogas recovery as a sequential treatment step for the wastewater that is presently being treated in an anaerobic lagoon without methane recovery).
	(f) The project activity consists of the introduction of wastewater treatment in an anaerobic reactor with biogas recovery as an additional step to the coffee wastewater treatment system already in place. In the current treatment system the wastewater is being treated in anaerobic lagoons
 without methane recovery.


	In cases where baseline system is anaerobic lagoon the methodology is applicable if:

(a) The lagoons are ponds with a depth greater than two meters, without aeration. The

value for depth is obtained from engineering design documents, or through direct measurement, or by dividing the surface area by the total volume. If the lagoon

filling level varies seasonally, the average of the highest and lowest levels may be

taken;

(b) Ambient temperature above 15°C, at least during part of the year, on a monthly

average basis;

(c) The minimum interval between two consecutive sludge removal events shall be

30 days.
	The baseline for the project contains 2 anaerobic lagoons, of which one has 5 m water level depth as measured on site. The water level remains constant throughout the year. 

The average temperature in the region is above 15  ºC
 with an average yearly range of 20 ºC to 30 ºC and the retention time exceeds 30 days due to the fact that the water discharged to the lagoons is left in the lagoons and is only discharged prior to the next coffee season.

	The recovered biogas from the above measures may also be utilised for the following

applications instead of combustion/flaring:

(a) Thermal or mechanical, electrical energy generation directly;
(b) Thermal or mechanical, electrical energy generation after bottling of upgraded

biogas, in this case additional guidance provided in Annex 1 shall be followed; or

(c) Thermal or mechanical, electrical energy generation after upgrading and

distribution, in this case additional guidance provided in Annex 1 shall be

followed:

(i) Upgrading and injection of biogas into a natural gas distribution grid with

no significant transmission constraints;

(ii) Upgrading and transportation of biogas via a dedicated piped network to a

group of end users; or

(iii) Upgrading and transportation of biogas (e.g. by trucks) to distribution

points for end users.

(d) Hydrogen production;

(e) Use as fuel in transportation applications after upgrading.
	(a) The recovered biogas will be used to generate electricity for the consumption of the beneficio, using 2 biogas generators and 1 Diesel/Biogas generator. 

This component of the project will be developed by applying AMS I.F. v.2


	New facilities (Greenfield projects) and project activities involving a change of equipment

resulting in a capacity addition of the wastewater or sludge treatment system compared to the

designed capacity of the baseline treatment system are only eligible to apply this methodology if they comply with the relevant requirements in the General guidelines to SSC CDM methodologies.. In addition the requirements for demonstrating the remaining lifetime of the equipment replaced, as described in the general guidelines shall be followed.
	There is no increase of the wastewater treatment capacity of system with the project activity.


	Measures are limited to those that result in aggregate emissions reductions of less than or equal to 60 kT CO2 equivalent annually from all Type III components of the project activity.
	The emissions reductions occurring from the Type III components in the projects has a maximum value thorough the crediting period of 0.682 kT CO2 eq. in year 2
, which falls under the 60 kT CO2 eq. threshold.



Hence, the project meets the applicability condition of AMS III H. Version 16.

The applicability of the choice of project activity under category I F can be justified as follows:

	Applicability criteria (for I F)
	Justification of choice

	This category comprises renewable energy generation units, such as photovoltaic, hydro, tidal/wave, wind, geothermal and renewable biomass that supply electricity to user(s). The project activity will displace electricity from an electricity distribution system that is or would have been supplied by at least one fossil fuel fired generating unit i.e., in the absence of the project activity, the users would have been supplied electricity from one or more sources listed below: (a) A national or a regional grid (grid hereafter); (b) Fossil fuel fired captive power plant;1 (c) A carbon intensive mini-grid. 


	The biogas recovered from the wastewater will be used to generate electricity for the consumption of the beneficio, using 2 biogas generators and 1 Diesel/Biogas generator. 

The electricity from these generators will displace electricity generation by the Nicaragua electricity grid an electricity source that would be used in the mill in the absence of the project.

	For the purpose of this methodology, a mini-grid is defined as small-scale power system with a total capacity not exceeding 15 MW (i.e., the sum of installed capacities of all generators connected to the mini-grid is equal to or less than 15 MW) which is not connected to a national or a regional grid. 


	The combined capacity of the 3 generators for the electricity consumption of the mill El Carmen is 0.42 MW, which falls under the 15 MW threshold. 

The 2 biogas generators have 0.12 MW combined capacity and the Diesel/biogas generator has 0.30 MWcapacity. 


	Project displaces grid electricity consumption (e.g. grid import) and/or captive fossil fuel electricity generation at the user end (excess electricity may be supplied to a grid)

	The project activity displaces electricity from the Nicaraguan gird with biogas generated electricity in-situ. Electricity from the grid is mostly generated using fossil fuels. The grid emission factor for Nicaragua is 0.7124 tCO2/MWh.

	For biomass power plants, no other biomass other than renewable biomass is to be used in the project plant. 


	The biomass used in the project is defined as biomass residue
. 

The biomass in the wastewater, originated from the processing of the coffee beans is classified as renewable biomass.



	This methodology is applicable for project activities that (a) install a new power plant at a site where there was no renewable energy power plant operating prior to the implementation of the project activity (Greenfield plant); (c) involve a retrofit of (an) existing plant(s).
	The electricity generation system at El Carmen consists of two 60kW biogas generators and one 300 kW retrofitted Diesel generator that will be modified to use Diesel and Biogas for electricity generation.


	In the case of project activities that involve the addition of renewable energy generation units at an existing renewable power generation facility, the added capacity of the units added by the project should be lower than 15 MW and should be physically distinct from the existing units. 


	The 2 new biogas generators within the project boundary have 0.12 MW combined capacity, which falls under the 15 MW thresholds. 

	In the case of retrofit or replacement, to qualify as a small-scale project, the total output of the retrofitted or replacement unit shall not exceed the limit of 15 MW. 


	The Diesel/biogas generator that will be retrofitted has 0.30 MW capacity, which falls under the 15 MW threshold.

	If the unit added has both renewable and non-renewable components (e.g.. a wind/diesel unit), the eligibility limit of 15MW for a small-scale CDM project activity applies only to the renewable component. If the unit added co-fires fossil fuel, the capacity of the entire unit shall not exceed the limit of 15MW. 


	The Diesel/biogas generator that will be retrofitted has 0.30 MW capacity, which falls under the 15 MW threshold.

	If electricity and/or steam/heat produced by the project activity is delivered to a third party

i.e. another facility or facilities within the project boundary, a contract between the supplier and consumer(s) of the energy will have to be entered that ensures that there is no double counting of emission reductions. . 

	The electricity generated by the project will be entirely used by beneficio El Carmen for its internal consumption and will not be delivered to another facility within the project boundary.


Hence, the project meets the applicability condition of AMS 1.F. Version 2.
B.3.
Description of the project boundary: 
Based on the methodology AMS III.H., the project boundary is the physical, geographical site where the wastewater treatment takes place, in the baseline and project situations. It covers all facilities affected by the project activity including sites where processing, transportation and application or disposal of waste products as well as biogas takes place.

According to AMS I.F., the project boundary is the spatial extent of the project boundary includes industrial, commercial facilities consuming energy generated by the system. In the case of electricity generated and supplied to distributed users (e.g. residential users) via mini/isolated grid(s) the project boundary may be confined to physical, geographical site of renewable generating units. The boundary also extends to the project power plant and all power plants connected physically to the electricity system that the CDM project power plant is connected to.
The biogas produced in the four anaerobic reactors will be recovered and used for generating electricity in two biogas generators and one stand-by Diesel/biogas generator; these are included within the project boundary. The electricity from the biogas generators will be used for the operation of four drying towers at El Carmen, and the electricity from the Diesel/biogas generator will be used for the operations of the 2 wet mills. 

Therefore, in the project activity the spatial scope of the project boundary is the wastewater treatment system and the biogas/electricity system for the coffee processing at El Carmen as shown in diagram B.3.a.

[image: image6.emf]
Diagram B.3.a Project Boundary: Energy from Coffee Waste at Beneficio El Carmen, CISA.

Emission sources and gases included in the project boundary and considered in the emission reduction calculations are listed in Table B1.

Table B1. Emission sources and gases included within the project boundary

	[
	Sources
	Gas
	Included/excluded
	Justification/explanation

	Baseline
	Electricity generation
	CO2 
	Included
	Emission from electricity generation in the grid and diesel generator displaced by the project activity.

	
	2 Anaerobic lagoons
	CH4 
	Included
	Emission from decay of organic matter in anaerobic

conditions. (Main emission source).

	
	Emissions from wastewater treatment onsite
	N2 O
	Excluded
	Excluded for simplification due to small quantities
.

	Project activity
	Electricity generation
	CO2
	Included
	Diesel and grid electricity will continue to be used, thought part of the electricity demand will be covered with biogas generated electricity.

	
	 Open elements of waste water treatment system
	CH4
	Included
	Emissions from decay of organic matter in the WWT

system not equipped with biogas recovery

	
	Anaerobic reactors
	CH4
	Included
	Fugitive emissions on account of inefficiencies in

capture systems

	
	Emissions from wastewater treatment onsite
	N2O
	Excluded
	Excluded for simplification due to small quantities
.


B.4.
Description of baseline and its development: 

The baseline of the project activity has been developed by using two categories listed in the simplified modalities and procedures for small-scale CDM project activity:

1. Type III – Other project activities, Category III.H – Methane recovery in wastewater treatment Version 16 (AMS IIIH)
The baseline scenario is described by paragraph 1 (f) of AMS III H version 16, as being the existing anaerobic wastewater treatment system without methane recovery. In the project´s case the system is a series of one anaerobic deep lagoon and one shallow anaerobic lagoon.
(f) Introduction of a sequential stage of wastewater treatment with biogas recovery and combustion, with or without sludge treatment, to an anaerobic wastewater treatment system without biogas recovery (e.g. introduction of treatment in an anaerobic reactor with biogas recovery as a sequential treatment step for the wastewater that is presently being treated in an anaerobic lagoon without methane recovery).

Description of the baseline scenario

The El Carmen coffee wet mill (beneficio in Spanish) consists of two wet mills, an old beneficio (beneficio viejo) and a new beneficio (beneficio nuevo). 
In the baseline situation (i.e. before the implementation of the project), the wastewater from the coffee processing at El Carmen was being treated by an open lagoon system. Diagram B.4.1. illustrates the elements present in the baseline scenario as well as the water flows present in the treatment system. 
[image: image7.emf]
Diagram B.4.1.: Baseline waste water treatment system
The wastewater from both beneficios flows into the lagoon system through a canal. A reduction in the water consumption is currently being implemented, which will mean that the wastewater entering the system will be between 13,408 m³ and30,167 m³ during the crediting period
. 
The water flow is illustrated in Diagram B.4.1. In the baseline, initially the water used to flow from the beneficio and filled lagoon A. Once the lagoon was filled, the flow was opened to lagoon B. Finally, when lagoon A and B were full, the flow was opened to the swamp; as well as, when the lagoons overflowed the excess water was directed to the swamp.

The water in the lagoons was retained for a long period, where the organic content of the water was decomposed. In this way the treatment processes in the lagoons is best characterized as an anaerobic treatment process
, where wastewater entered and was held in the lagoons until they were drained into the swamp before the start of the next harvest season
. This means that the wastewater retention time in the lagoons used to be between 1 year and 7 months.
Table B.4.2. Physical characteristics of the treament lagoons in the baseline scenario for CISA

[image: image8.emf]No. Type Width (m) Lenght (m) water depth (m.) Area (m2) Volume (m3)

A

Anaerobic lagoon

Shallow 38.0 46.8 1.5 1,778.4 2,667.6

B

Anaerobic lagoon

Deep 11.0 120.0 5.0 1,320.0 6,600.0

4 Swamp 33.0 38.0 2.4 1,254.0 3,000.0

Baseline


Ex-ante emissions calculations
As per paragraph 18 of methodology III.H the emissions that should be accounted for the systems affected by the project activity in the baseline are: emissions on account of electricity or fossil fuel used, methane emissions from baseline wastewater treatment systems, methane emissions from baseline sludge treatment systems, methane emissions on account of inefficiencies in the baseline wastewater treatment systems and presence of degradable organic carbon in the treated wastewater discharged into river/lake/sea, and methane emissions from the decay of the final sludge generated by the baseline treatment systems.

For this project the only component that is accounted for are the methane emissions from the baseline wastewater treatment systems. The other components are not considered because they are not present in the baseline scenario (as elaborated in section B.6.1). 
As per paragraph 26 and 27 of the methodology historical records of at least one year prior to the project implementation shall be used for the determination of the baseline emissions. In case one year of historical data is not available, the parameters shall be determined by a measurement campaign in the baseline wastewater systems for at least 10 days, provided the plant has been operating for more than 3 years. For plants operating for at least three years and if one year of historical data is not available, the minimum result between the data available and a 10+ (representative period) days measuring campaign shall be used. Paragraph 28 mentions as procedures to obtain the data for the baseline at Greenfield plants or with an operation of less than 3 years, a measurement campaign in a comparable existing wastewater treatment plant or a value provided by the manufacturer/designer of a wastewater treatment plant using the same technology.

The wastewater treatment system at El Carmen has been operational for more than 3 years; however one year historical records are not available. It is not common practice in the coffee sector in Nicaragua for beneficios to record data of their wastewater treatment systems. Beneficios generally do not, and are not obliged to, record data on the COD removal efficiency of their treatment systems. This the case for Nicaragua because the environmental law addressing discharge water (Decreto No. 33-95) is not enforced in the rural areas of the country
. For the case of El Carmen data was not recorded due to the limited operational control given to the lagoons, as a consequence no data recording was needed.
Carrying out a measurement campaign on the baseline wastewater treatment system at El Carmen was not possible due to the following two reasons:

· In Nicaragua, the coffee harvest season runs from approximately October to February every year. Project planning commenced in May 2010, and the construction of the new system started in September 2010 in order to be completed before the start of the 2010/2011coffee season. This meant that during this coffee season the baseline treatment system was already being altered due to the project construction, and therefore a measurement campaign of the baseline situation was not possible.

· The costs for a representative measurement campaign would have been too expensive for the project budget, and would have made the campaign not feasible. The reasons for this are the high laboratory costs for the sampling and analysis, and the amount of samples needed due to the very variable COD concentrations during the day and the harvest season.

Emission reductions ex-ante calculations for El Carmen were developed following the most conservative approach based on the available information for the project. Methodology AMS III.H. proposes to use all available data (paragraph 27), data from a measurement campaign in a comparable existing wastewater treatment plant, and values provided by the manufacturer/designer of the wastewater treatment plant using the same technology (paragraph 28, intend for Greenfield but useful for the characteristics of this project). In order to complement these available options, which were limited for the project, experts opinion along with sound literature were used. Among these approaches the most conservative values were considered for the calculations; this is elaborated in points B.6.2, B.7.1, and Annex 3. 
2. Type I - Renewable energy projects, Category I.C-  Renewable Electricity generation for captive use and mini-gird” (Version 2) 
For this project, as described in paragraph 1 of AMS IF version 2, where electricity is imported from (a) a national or regional grid and (b) a fossil fuel fired captive power plants, the baseline consists of the emissions generated by the electricity that is displaced by the project activity.

Description of the baseline scenario
The electricity demand for the wet and dry mills at El Carmen was met using electricity from the Nicaraguan national grid before the project implementation. There is a 300kW diesel generator on site which served as a backup in case of power outages. In practice the diesel generator is only used once or twice per harvest season for less than 24 hours since grid electricity supply is reliable in the region. This represents less than 1% of the electricity consumed during the season at the mill. Due to this fact, the emissions from the Diesel plant are dismissed from the emissions reductions calculations. These emissions will not be altered significantly during the crediting period, and variations will result in less emission mainly because of less dependency on grid electricity and less Diesel consumption. Therefore, this is a conservative approach.
Prior to project implementation the situation described above is the most economically feasible configuration for the mill, because in the absence of the project activity the beneficio would continue to use electricity from the Nicaraguan grid for its operations; and therefore the project owner had no plans to modify this configuration.

In the absence of the project activity (i.e. the baseline) the corresponding amount of electricity generated from biogas (approximately 85,000kWh in the first year, and  a range between 305,000 kWh and 135,000 kWh in the subsequent years of the crediting period) would have been obtained from the Nicaraguan electricity grid.

For the operations of the project activity wastewater treatment system two water pumps of 3HP each will run 16 hours and 12 hours on average per day respectively. These pumps will run on electricity from the grid, but because their electricity consumption represents 2%
 of the total electricity consumption, the emissions they generate are neglected in the Emission Reductions Calculations.
The renewable energy generation in the project will displace electricity from the Nicaraguan National Grid. The Grid is characterized for heavily relying on fossil fuel technologies for electricity generation. 67% of the effective installed capacity uses Fuel Oil and Diesel as primary fuels. The fossil fuel based generation increased 5% between 2007 and 2010, in contrast to the slow growth during this period of plants utilizing renewable sources for electricity generation. This indicates that the fossil fuel intensity of the grid will remain in the coming years. The generation by fuel type for the Nicaraguan Grid is described in detail in table B4.4.
Table B.4.4. Nicaraguan Electricity Grid’s Characteristics.
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National Interconecte System 1,060.10 100 914.34 100 3,320.93 100

Hidroelectric 105.30 9.8 105.50 11.4 499.25 15.0

Geothermal 87.50 8.2 36.80 4.0 268.25 8.1

Wind 63.00 5.9 60.90 6.6 160.30 4.8

Thermal (Fuel Oil + Diesel) 682.50 64.8 607.84 66.9 2,168.57 65.3

Thermal (Bagasse) 121.80 11.4 103.30 11.2 224.56 6.8

Nicaraguan Electriciy Grid's Chracteristics 2010

Installed Capacity Net Generation

Fuel


Ex-ante emissions calculations
The baseline emissions are calculated according to paragraph 14 and 15 of methodology AMS I.F. where the amount of electricity displaced (from the Nicaraguan grid) is multiplied by a weighted average emission factor. This is elaborated in section B.6.1. 

To calculate the grid emission factor for Nicaragua Methodology AMS I.F. v.2 refers to the procedures provided in AMS ID and to the latest version of “Tool to calculate baseline, project and/or leakage emissions from electricity consumption”. 

Due to the small scale of the project and for practical purposes, the latest available calculation for the Grid Emission Factor for Nicaragua (22 Nov. 2010) using the procedure mentioned above, is used for the development of the ex-ante and ex-post calculations in the project. This is described in detail in point B.6.2. 

Alternatives and identification of baseline scenario:

The main output or service of the project activity is the treatment of effluent water from two coffee processing mills at beneficio El Carmen. The by-products of the project activity arising from the utilisation of biogas captured is the production of electricity. Therefore, the alternative scenarios that are available to the project participants and that provide outputs or services with comparable quality, properties and application areas as the proposed small-scale GS-VER project activity are:
Alternative 1: Methane recovery and utilization for electricity generation (proposed project

without GS-VER assistance)

Alternative 2: Open anaerobic lagoon based wastewater treatment system (common practice)

Alternative 3: Aerobic wastewater treatment

Alternative 4: Direct untreated discharge

Alternative 5: Methane recovery and flaring

Alternative 6: Covered lagoons

Analysis based on local regulations
Alternatives 1, 2, 3, 5 and 6 are in compliance with current laws and regulations in Nicaragua, which allow the use of open lagoon systems and other wastewater treatment technologies that meet effluent standards for the discharge of treated wastewater into the environment
. The discharge of wastewater into watercourses in Nicaragua is regulated by the “Decree No. 33-95 of the Republic of Nicaragua from 1995. According to this decree the COD of wastewater is not allowed to exceed 200 mg/L and 5-day BOD shall not exceed 120 mg/l in coffee mills (beneficios)
. Considering the high COD load of a coffee processing mill), it is prohibited to release wastewater directly into water bodies. There is no other regulatory requirement for the implementation of a specific wastewater treatment technology such as anaerobic digester or aerobic treatment system coffee processing plants for effluent treatment.
Alternative 4 is therefore in violation with the effluent discharge standards set by the laws and regulations of Nicaragua. Average COD concentration of beneficio EL Carmen is 12,000 mg/l, significantly above the minimum standard of 200 mg/l. Therefore, alternative 4 cannot be considered as the baseline and is excluded from further assessment.

 Technical Barrier analysis
Alternative 1 is seen as a high risk alternative with limited performance guarantee. The performance of this alternative depends on the quantity and quality of biogas generated, starting up and maintaining the anaerobic digester at optimal conditions. Anaerobic digestion systems can be unstable systems and require several control loops to keep the digester parameters within appropriate levels. There are different parameters, such as the COD load of the wastewater, the pH-value, TSS (total suspended solids) and the temperature which have an impact on the performance of the digester. An anaerobic digestion system is a biological system which has to be balanced constantly to provide best conditions for the anaerobic bacteria. Therefore the proper operating of the control system is essential for the output of biogas
.

Improper operation of the digester or the wrong use of chemical substances harm the bacteria and lead very often to the collapse of the reactor system. Poor performance of the digester affects adversely the quantity and the methane content of the biogas. However, for the gen-set the methane content of the biogas is crucial for the electricity generation
. In Nicaragua, there is no experience with anaerobic technology in the coffee sector. The lack of technical knowledge is often related to the fact that technologies have been developed abroad without proper technology or know-how transfer
. 
There is also a lack of skilled and trained operators for biogas plants in Nicaragua, which is often related to the remote location of beneficios and the lack of qualified professionals in rural areas. This is another reason why operators of beneficios hesitate to use this technology. Staff has to be trained to ensure an uninterrupted handling of the wastewater treatment system and continuous generation of electricity.

The operators of beneficio El Carmen have no prior experience in operating and maintaining an anaerobic digestion process with a methane recovery system. Since biogas plants require sophisticated operation procedures to manage the complicated biological, gas and electrical components of the project, specific and detailed training of CISA’s employees is required, which is a significant challenge for the company. Until now, no company in the coffee sector in Nicaragua operates advanced anaerobic digestions systems, such as UASB reactors, without the support of VER revenue.
Alternative 2 is the common practice of handling wastewater from coffee production in Nicaragua. Most of the coffee processing facilities in Nicaragua utilize open lagoon based systems for treating wastewater. The related requirements in terms of technology, skills and labour required for such lagoon systems are far below the requirements of anaerobic reactor systems and are readily available in Nicaragua. The risk level associated with such lagoon systems are considered very low because of their extremely simple and robust operation principles, as well as their history and the expertise available in the coffee sector in Nicaragua
.

For the implementation of a lagoon system large areas of land are necessary on which several ponds are excavated. Usually the effluent flows directly from one lagoon to the next by gravity. Due to a long residence time of wastewater in the lagoons, the biological process has a relatively high efficiency and may sometimes reach the required effluent quality levels as per Nicaraguan environmental regulations. These regulations are very strict compared to regulations from other countries in the region which are more environmentally advanced like Costa Rica . Open anaerobic lagoons require extremely limited operation and maintenance due to the self-regulatory nature of the systems. Hence, lagoons are a very cost-effective solution, do not require advanced technology and are easy to operate and maintain
. Therefore, most coffee processing plants in Nicaragua that treat their wastewater use open lagoon systems, as recommended by regional coffee associations like Anacafe
. This scenario is therefore is considered the business as usual.

It should be noted that beneficio EL Carmen has been utilizing an open lagoon based system since the beginning of its operation.

It can be concluded that Alternative 2 does not face technical barriers.
Alternative 3 is well established and commonly used for both domestic and industrial wastewater treatment in many parts of the world. However, aerobic treatment is commonly used for wastewater with low COD content. Furthermore, aerobic treatment requires also skilled operators and sophisticated systems for control and is considered costly due to the high energy demand and the large volume of sludge that will be produced. Oxygen is supplied to the system through air compression which requires a significant amount of electricity. The necessary requirements, both in terms costs and skills to operate and maintain such systems is much higher than the use of an anaerobic lagoon. Furthermore, a significant amount of sludge generated by aerobic systems must be disposed of, which adds to operational complexity and costs
. 
Therefore there is no reference to or experience with this type of technology in the coffee industry in Nicaragua and no beneficio operator is considering the use of this technology at this point in time. Considering the lack of interest in this technology, technical barriers are deemed less important than investment barriers, which are discussed in more detail below.

Alternative 4 is already excluded.
Alternative 5 is not considered by project operators due to commercial reasons as it creates no income streams in form of biogas utilisation and is not required by law. Technical reasons are deemed irrelevant.
Alternative 6 faces similar technological barriers than Alternative 1 and can be regarded as a comparable alternative to the project activity.  A covered lagoon offers limited control over the treatment efficiency and thus biogas production. In addition, the membrane covering the lagoons has a limited service life and damages very easily. Furthermore, the surface area requirement of such a system is very large, and would take up a lot of space at the facility.
 Investment barrier analysis
Alternative 1 entails high investment and operation and maintenance (O&M) costs and uncertain commercial returns (from the production and use of biogas).

Prior to implementation of the project activity at beneficio El Carmen, the project owner (CISA) assessed the costs, potential returns and the risks of the proposed activity and came to the conclusion that, given the high investment costs and insecure returns due to technological risks, the company would not invest in the project activity without the long term financial returns linked to GS-VERs.

Alternative 2 creates acceptable operational costs to achieve compliance with domestic effluent regulation. The anaerobic open lagoon technology is well established at the project site and is easy to operate. Open anaerobic lagoons require less investment and have lower operation and maintenance costs, as compared to alternative systems such as anaerobic reactors, covered lagoons and aerobic systems. Therefore, it can be concluded that Alternative 2 does not face any financial barriers and will not incur significant costs for operations as configured initially on site.
Alternative 3 entails high investment and very high O&M costs. The major reason for high O&M costs for treating wastewater with high organic content in aerobic systems is the very high electricity demand for forced aeration and high costs associated to sludge disposal as compared to anaerobic treatment systems. Due to high investment and O&M costs and the lack of commercial returns from energy production or energy saving (as no biogas is produced), the financial barrier for this type of technology is insurmountable and the alternative is excluded from further analysis.

Alternative 4 is already excluded.

Alternative 5, anaerobic digester with methane recovery and flaring, also entails high investment and O&M costs and no commercial return as the produced biogas is destroyed without use. There will be no expected revenue generation from the project activity. The financial barriers are insurmountable and the alternative is excluded from further analysis.

Alternative 6: The identified barriers for the alternative scenario 1 are also applicable to covered lagoon systems. Investment and O&M costs are also very high and similar to UASB systems. Depending on the design, investment costs for covered lagoon systems might be lower as compared to UASB systems, but they lead to high O&M costs because of the shorter life time of lining material and lagoon covers, as compared to reinforced concrete and/or steel reactor tanks of UASB reactors. Covered lagoons projects are also implemented with the help of additional revenues in order to overcome investment barriers, since they require substantial investment. There are currently no projects using anaerobic covered lagoon technology, which are seeking carbon revenues in the coffee sector. This is a clear indication that these projects face serious investment barriers. Besides, compared to the technology used in the project activity, covered lagoon technology has a lower COD removal efficiency (60% compared to 85% 
for UASB system), depending very much on the retention time. With similar investment costs, the project owner preferred to go for a more efficient technology. Given explanations above, it can be concluded that Alternative 6 would be rather an alternative GS-VER project and not a plausible baseline scenario. Therefore, this alternative is excluded from further analysis.
Alternatives scenarios 3 to 6 are prevented by at least one barrier as shown above. Therefore, these scenarios are eliminated from further consideration. 
No significant barriers have been identified for Alternative 2 (Open anaerobic lagoon based wastewater treatment system). According to the explanations above, Alternative 1 (proposed project without carbon revenue assistance) faces technological and relevant investment barriers, for this reason it is eliminated.

Only one alternative remains (Alternative 2), which is not the proposed project activity undertaken without being registered as a GS-VER project activity. 
Conclusion:

Following this analysis, it has been demonstrated that the coffee wastewater at beneficio El Carmen would have continued to be treated in the existing open lagoon anaerobic treatment system in the absence of the Project, confirming that this is the baseline scenario for this project. 
B.5.
Description of how the anthropogenic emissions of GHG by sources are reduced below those that would have occurred in the absence of the registered small-scale CDM project activity:

(assessment & demonstration of additionality)
Additionality of the proposed project activity is based on the “Guidelines for demonstrating additionality of microscale project activities”(Version 04) (EB 68, Annex 26).
http://cdm.unfccc.int/Reference/Guidclarif/ssc/methSSC_guid22.pdf 
These Guidelines state that Type III project activities that aim to achieve emission reductions at a scale of no more than 20 ktCO2e per year, are additional if any one of the following conditions is satisfied: 

(a) The geographic location of the project activity is an LDC/SIDS or special underdeveloped zone of the host country as identified by the government in accordance with the paragraph 2 (a) (i) above; 

(b) The project activity is an emission reduction activity with both conditions (i) and (ii) below satisfied: 

(i) Each of the independent subsystems/measures in the project activity achieves an estimated annual emission reduction equal to or less than 600 tCO2e per year; and 

(ii) End users of the subsystems or measures are households/communities/SMEs. 







The project activity satisfies condition (b). Firstly, each of the four 250m3 biogas digester achieves an emission reduction of less than 600 tCO2e per year . Secondly, the end user of the electricity is a coffee processing mill owned by a coffee company which is considered a Small/Medium Enterprise (SME)
 due to the fact that it has less than 250 employees and a turnover of less than €50 million. On the basis of these CDM EB Guidelines the project activity is considered additional. The renewable electricity generated by the project is directly consumed within the coffee mill.
B.6.
 Emission reductions:

	B.6.1.
Explanation of methodological choices:


>>

Methodology ASM III.H (version 16) is used to calculate emissions reductions after the introduction of a sequential stage of wastewater treatment with biogas recovery and combustion, with or without sludge treatment, to an anaerobic wastewater.

Methodology ASM I.F (version 2) is used to calculate the emissions reductions from units that supply electricity to users and that displace electricity from an electricity distribution system that is or would have been supplied by at least one fossil fuel fired generating unit in the form of a national or a regional grid.

This section describes in detail the applicable formulas from the methodologies applied to the project activity.
Baseline emissions
Baseline emissions are the sum of emissions from the degradable organic matter in the treated wastewater (calculated according to AMS IIIH version 16).and the emissions due to the displacement of electricity from the grid (calculated according to AMS IF version 2):.

BEy = BEpower,y + BEww,treatment,y + BEs,treatment,y + BEww,discharge,y +BEs,final,y (1)
Where; 

BEy 
Total baseline emissions under wastewater treatment process component in year y (tCO2e/y) 
BEpower,y 

Baseline emissions from electricity or fuel consumption in year y (tCO2e/y) 
BEww,treatment,y 
Baseline emissions of the wastewater treatment system affected by the project activity in year y (tCO2e/y) 
BEs,treatment,y 
Baseline emissions of the sludge treatment system affected by the project activity in year y (tCO2e/y) 
BEww,discharge,y 
Baseline emissions from degradable organic carbon in treated wastewater discharged into sea/river/lake in year y (tCO2e/y) 
BEs,final,y 
Baseline emissions from anaerobic decay of the final sludge produced in year y (tCO2e/y)
In the baseline, there is no sludge treatmentnor final sludge disposal. Therefore: 

BEs,treatment,y = 0; and BEs,final,y = 0

Baseline emissions from electricity or fuel consumption in year y (BEpower,y) are neglected because there is no electricity consumption in the baseline.
AMS III H
Methane emissions from the baseline wastewater treatment system affected by the project (BEs,treatment,y) are determined using the methane generation potential of the wastewater treatment system as per paragraph 20 of AMS III.H version 16:
BEww,treatment,y =Ʃ (Qww,i,y * CODinflow,i,y * ηCOD,BL,i *MCFww,treatment,BL,i ) * Bo,ww * UFBL * GWPCH4 (2)
Where; 

Qww,i,y 


Volume of wastewater treated in baseline wastewater treatment i in year y (m3/y) 

CODinflow,i,y 
Chemical oxygen demand of the wastewater inflow to the baseline treatment system i in year y (t/m3).

ηCOD,BL,i 

COD removal efficiency of the baseline treatment system i. 

MCFww,treatment,BL,i 
Methane correction factor for baseline wastewater treatment system i. 

Based on table III.H.1 
Bo,ww 


Methane producing capacity of the wastewater. (IPCC value of 0.25 kg

CH4/kg COD).
UFBL 


Model correction factor to account for model uncertainties. (0.89).
GWPCH4 

Global Warming Potential for methane. (21 tCO2e/tCH4).
Methane emissions from degradable organic carbon in treated wastewater discharged in

e.g. a river, sea or lake in the baseline situation are determined as follows:

BEww,discharge,y = Qww,y * GWPCH4 * Bo,ww * UFBL * CODww,discharge,BL,y * MCFww,BL,discharge (3) 
Where; 

Qww,y 


Volume of treated wastewater discharged in year y (m3/y)

CODww,discharge,BL,y 
Chemical oxygen demand of the treated wastewater discharged into sea, tiver or lake in the baseline situation treatment system i in year y (t/m3) 

MCFww,BL,discharge 
Methane correction factor based on discharge pathway in the baseline situation in the year y (MCF value as per table III.H.1 of AMS-III.H Version 16) 

Bo,ww 


Methane producing capacity of the wastewater (0.25 kg CH4/kg COD) 

UFBL 


Model correction factor to account for model uncertainties (0.89) 

GWPCH4 

Global Warming Potential for methane (value of 21 tCO2e/tCH4)
As per AMS III.H, paragraph 3 & 4, since the recovered biogas is used for electricity generation, type I methodologies are used. As per AMS III. H, paragraph 19 and AMS I.F paragraph 14, baseline emissions for supply of electricity to and/or displacement electricity shall be calculated as per the procedures described in AMS I.D. The emissions from fossil fuel consumption (back-up diesel generator), are not considered under the baseline as it is considered negligible. 
AMS I.F.

As per paragraph 14 of AMS I.F the baseline emissions are the product of the amount of electricity displaced with the electricity produced by the renewable generating unit and an emission factor.

BEy = EGBL, y * EF CO2 (4)
Where:

BEy 


Baseline Emissions in year y (t CO2 )

EGBL, y 
Quantity of net electricity displaced as a result of the implementation of the CDM project activity in year y (MWh)

EF CO2 


Emission factor (tCO2/MWh)

Emissions from the diesel/biogas generator are calculated as per paragraphs 19 of AMS III.H which refers to the “Tool to calculate project or leakage CO2 emissions from fossil fuel combustion”, formulas 1 and 4.
Project Emissions 

As per methodology III.H, project activity emissions are the sum of emissions from electricity or fuel consumption, emissions of the wastewater treatment system affected by the project activity, emissions of the sludge treatment system affected by the project activity, emissions from degradable organic carbon in treated wastewater discharged into sea/river/lake, emissions from anaerobic decay of the final sludge produced, emissions from biogas release in capture system, and emissions due to incomplete flaring and emissions of methane, and emissions from biomass stored under anaerobic condition.

The project activity emissions are calculated as follows:

PEy = PEpower,y + PEww,treatment,y + PEs,treatment,y + PEww,discharge,y +PEs,final,y+ PEfugitive,y + PEflaring,y + PEbiomass,y (5)
Where; 

PEy 


Total project activity emissions from wastewater treatment system (tCO2e/y) 

PEpower,y 

Project emissions from electricity or fuel consumption in the year y (tCO2e/y) 

PEww,treatment,y 
Project emissions from wastewater treatment system affected by the project activity, and not equipped with biogas recovery, in year y (tCO2e/y) 

PEs,treatment,y 
Project emissions of the sludge treatment system affected by the project activity in year y (tCO2e/y) 

PEww,discharge,y 
Project emissions from degradable organic carbon in treated wastewater discharged into sea/river/lake in year y (tCO2e/y) 

PEs,final,y 
Project emissions from anaerobic decay of the final sludge produced in year y (tCO2e/y) 

PEfugitive,y 

Project emissions from biogas release in capture system in year y (tCO2e/y) 

PEflaring,y 

Project emissions due to incomplete flaring in year y (tCO2e/y) 

PEbiomass,y 
Project emissions from biomass stored under anaerobic conditions in year y (tCO2e/y)
· PEpower,y: Project emissions from electricity or fuel consumption in year y (PEpower,y) are neglected. The two water pumps used in the wastewater treatment system consume 2% of the total energy consumption of the Mill; therefore, its emissions are dismissed.  
· PEww,treatment,y: These account for project emissions from wastewater treatment system affected by the project activity, and not equipped with biogas recovery, and are calculated as per equation 2 in paragraph 20 of AMS III.H using an uncertainty factor of 1.12 and data applicable to the project situation.
PEww,treatment,y =Ʃ (Qww,k,y * CODinfl, k,y * ηCODPJL,k *MCFww,treatment,PJ,k ) * Bo,ww * UFPJ * GWPCH4 (6)
Where; 

Qww,k,y 
Volume of wastewater treated in baseline wastewater treatment k in year y (m3/y) 

CODinflow,k,y 
Chemical oxygen demand of the wastewater inflow to the baseline treatment system k in year y (t/m3).

ηCOD,PJk 



COD removal efficiency of the baseline treatment system k. 

MCF,ww,treatment,PJ,k  
Methane correction factor for project wastewater treatment system k. 

Based on table III.H.1. 
Bo,ww 



Methane producing capacity of the wastewater. (IPCC value of 0.25 kg

CH4/kg COD).
UFBL 



Model correction factor to account for model uncertainties. (1.12).
GWPCH4 


Global Warming Potential for methane. (21 tCO2e/tCH4).
· PEs,treatment,y : These emissions account for methane emissions from sludge treatment system affected by the project activity, and not equipped with biogas recovery in the project situation.  

However, there is no sludge treatment system in place in the project activity; therefore no emissions are accounted for on this component, and therefore PEs,treatment,y  = 0

· PEww,discharge,y: These emissions account for inefficiency of the project activity wastewater treatment systems and presence of degradable organic carbon in treated wastewater.  

PEww,discharge,y = Qww,y * GWPCH4 * Bo,ww * UFPJ * CODww,discharge,PJ,y * MCFww,PJ,discharge (7) 
Where; 

Qww,y 


Volume of treated wastewater discharged in year y (m3/y)

CODww,discharge,PJ,y 
Chemical oxygen demand of the treated wastewater discharged into sea, tiver or lake in the baseline situation treatment system i in year y (t/m3) 

MCFww,PJ,discharge 
Methane correction factor based on discharge pathway in the baseline situation in the year y (MCF value as per table III.H.1 of AMS-III.H Version 16) 

Bo,ww 


Methane producing capacity of the wastewater (0.25 kg CH4/kg COD) 

UFPJ 


Model correction factor to account for model uncertainties (1.12) 

GWPCH4 

Global Warming Potential for methane (value of 21 tCO2e/tCH4)
· PEs,final,y : These emissions account for methane emissions  from anaerobic decay of the final sludge produced in year y and are calculated as follows: 
No sludge will be taken from the reactor. Therefore as suggested by the AMS III.H, paragraph 29, the emission from anaerobic decay from the final sludge produced can be omitted.

· PEfugitive,y :The emissions account for  methane release in capture system in year y. (tCO2e/y) They are determined as per paragraph 30 (a) of AMS III.H:
PEfugitive,y = PEfugitive,ww,y + PEfugitive,s,y 8)
PEfugitive,ww,y 
Fugitive emissions through capture inefficiencies in the anaerobic wastewater treatment systems in the year y (tCO2e/y) 

PEfugitive,s,y 
Fugitive emissions through capture inefficiencies in the anaerobic sludge treatment systems in the year y (tCO2e/y) 

No anaerobic sludge treatment occurs in the project acitivy, therefore PEfugitive,s,y is neglected. 

PEfugitive,ww,y = (1 - CFEww) * MEPww,treatment,y * GWPCH4 (9)
MEPww,treatment,y = Qww,y * Bo,ww * UFPJ  * Ʃ CODremoved,PJ,k,y * MCFww,treatment,PJ,k (10)
CFEww 
Capture efficiency of the biogas recovery equipment in the wastewater treatment systems (a default value of 0.9 shall be used) 

MEPww,treatment,y 
Methane emission potential of wastewater treatment systems equipped with biogas recovery system in year y (t/y) 

GWPCH4 

Global Warming Potential for methane (value of 21 tCO2e/tCH4) 

Qww,y 


Volume of treated wastewater discharged in year y (m3/y) 

Bo,ww 


Methane production capacity of the wastewater (kg CH4/kg COD) 

UFPJ 


Model correction factor to account for model uncertainties (1.12) 

CODremoved,PJ,k,y 
The chemical oxygen demand removed by the treatment system k of the project activity equipped with biogas recovery in the year y (t/m3) 
MCFww,treatment,PJ,k            Methane correction factor for the project wastewater treatment system k
                                       equipped with biogas recovery equipment (MCF value as per table III.H.1 of
                                       AMS-III.H Version 16)
· PEflaring,y : The emissions account for methane  emissions due to incomplete flaring in year y (tCO2e/y)
No flaring takes place in the project activity; therefore no emissions are accounted for on this component.
· PEbiomass,y : These emissions account for Project emissions from biomass stored under anaerobic conditions in year y (tCO2e/y)
Since no biomass storage is envisaged in the project activity, this parameter is not applicable..

AMS I.F.

Project emissions are calculated using the “Tool to calculate project or leakage CO2 emissions from fossil fuel combustion”, formulas 1 and  4 
PEpower,y = Ʃ FC i,j, * COEFi,,y  (11)
Where; 

FCi,j,,y 
   
             Quantity of fuel type i combusted in process j during the year y (mass or  
                          volume unit/yr) 
COEFi,,y                                       CO2 emission coefficient of fuel type i in year y (tCO2/mass or volume 
                                     unit)
 

COEFi,,y= NCV iyj, * EFco2,i,,y  (12)
NCV iyj,

                     Is the weighted average net calorific value of the fuel type i in year y (GJ/mass 
                                        or volume unit) 
EFco2,i,,y  
                     Is the weighted average CO2 emission factor of fuel type i in year y (tCO2/GJ) 

i

             Are the fuel types combusted in process j during the year y 

Leakage

No leakage is considered because the used technology is not equipment that is transferred from another project activity, therefore according to AMS III.H and AMS I.F there is no leakage to be considered. 
Emission Reductions Ex-ante
As per paragraph 32 of AMS III.H, emission reductions are estimated ex-ante in the PDD using equations provided in the baseline, project and leakage emissions sections above. Emission reductions are estimated ex-ante as follows: 
ERy,ex-ante = BEy,ex-ante – (PEy,ex-ante + LEy,ex-ante) (13)
Where, 

ERy,ex-ante  
Ex ante emissions reduction under wastewater treatment process component in year y (tCO2e/y) 

BEy,ex-ante 
Ex ante total baseline emissions under wastewater treatment process component in year y (tCO2e/y) 

PEy,ex-ante 
Ex ante total project emissions under wastewater treatment process component in year y (tCO2e/y) 

LEy,ex-ante 
Ex ante total leakage emissions under wastewater treatment process component in year y (tCO2e/y)

Emission Reductions Ex-post

The project has a higher efficiency than the treatment systems used in the baseline situation. Baseline water treatment system efficiency is 84% and Project Activity wastewater treatment system efficiency is 94%
. Therefore the emission reductions achieved by the project activity is limited to the ex post calculated baseline emissions minus project emissions using the actual monitored data for the project activity (AMS III.H. v.16. paragraph 34). The emission reductions achieved in any year are the lowest value of the following:
ERy,expost = min ((BEy,expost – PEy,ex-post - LEy,ex-post), ( MDy – PEpower,y -  PEbiomass, y -  LEy,ex-post))(14)
ERy,expost 

Emission reductions achieved by the project activity based on monitored values

for year y (tCO2e) 
BEy,expost 
Baseline emissions calculated as per paragraph 18 (AMS-III.H.v.16) using ex post monitored values
PEy,expost 
Project emissions calculated as per paragraph 29 (AMS-III.H.v.16) using ex post monitored values

MDy 
Methane captured and destroyed/gainfully used by the project activity in the year y (tCO2e)
PEpower,y 

Project emissions from electricity or fuel consumption in the year y (tCO2e/y) 

PEbiomass,y 
Project emissions from biomass stored under anaerobic conditions in year y (tCO2e/y)
· PEbiomass,y : Project emissions from biomass stored under anaerobic conditions in year y (tCO2e/y)
There is no biomass storage in the project activity; therefore no emissions are accounted for on this component.

· PEpower,y : Project emissions from electricity or fuel consumption in the year y (tCO2e/y).
Emissions are calculated as per paragraphs 19 of AMS III.H which refers to the “Tool to calculate project or leakage CO2 emissions from fossil fuel combustion”, formulas 1 and 4.
PEpower,y = Ʃ FC i,j, * COEFi,,y (15)
FCi,j,,y                                             Quantity of fuel type i combusted in process j during the year y (mass or 
                                    volume unit/yr)     

COEFi,,y                                      CO2 emission coefficient of fuel type i in year y (tCO2/mass or volume 
                                    unit)
COEFi,,y= NCV iyj, * EFco2,i,,y  (16)
NCV iyj,

                   Is the weighted average net calorific value of the fuel type i in year y (GJ/mass or 
                                       volume unit) 

EFco2,i,,y  
                   Is the weighted average CO2 emission factor of fuel type i in year y (tCO2/GJ) 

i

            Are the fuel types combusted in process j during the year y 

LEy,ex-ante = Ex ante total leakage emissions under wastewater treatment process component in year y (tCO2e/y)

As elaborated on point 3, there is no leakage in this project, therefore this parameter is not considered.
AMS I.F
As per paragraph 21 of AMS IF (v2) emission reductions are calculated as follows:
ERy = BEy − PEy − LEy (17)

Where:

ERy   


Emission reductions in year y (t CO2e/y)

BEy   


Baseline Emissions in year y (t CO2/y)

PEy   


Project emissions in year y (t CO2/y)

LEy   


Leakage emissions in year y (t CO2/y)
	B.6.2. 
Data and parameters that are available at validation:


The following parameters are not going to be monitored and will be available at validation:

Data and Parameters for AMS – III.H.
	Data / Parameter:
	.m3 wastewater produced / qq green coffee 


	Data unit:
	 m3  



	Description:
	Wastewater produced / qq green coffee processed

	Source of data used:
	“UTZ, Business Plan, Energy from Coffee Waste in Central America, 2010” (page 11)
 

	Value applied:
	1.5m3 / qq (baseline) and 0.5m3 / qq (project).


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

	Any comment:
	


	Data / Parameter:
	Bo,ww 


	Data unit:
	kg CH4/kg COD 



	Description:
	Methane generation capacity of COD in waste water

	Source of data used:
	IPCC default value; AMS-III.H Version 16 

	Value applied:
	0.25  kg CH4/kg COD



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

	Any comment:
	


	Data / Parameter:
	Bo,ww 


	Data unit:
	kg CH4/kg COD 



	Description:
	Methane generation capacity of COD in waste water

	Source of data used:
	IPCC default value; AMS-III.H Version 16 

	Value applied:
	0.25  kg CH4/kg COD


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

	Any comment:
	


	Data / Parameter:
	UFBL

	Data unit:
	-

	Description:
	Model correction factor to account of model uncertainties (Baseline)

	Source of data used:
	IPCC default value; AMS-III.H Version 16 

	Value applied:
	0.89



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

	Any comment:
	The original source of data is: FCCC/SBSTA/2003/Add.2, page 25


	Data / Parameter:
	UFPJ

	Data unit:
	-



	Description:
	Model correction factor to account of model uncertainties (Project Activity)

	Source of data used:
	IPCC default value; AMS-III.H Version 16 

	Value applied:
	1.12



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

	Any comment:
	The original source of data is: FCCC/SBSTA/2003/Add.2, page 25


	Data / Parameter:
	GWPCH4 

	Data unit:
	tCO2e/tCH4 

	Description:
	Global warming potential for CH4 

	Source of data used:
	Intergovernmental Panel on Climate Change; Climate Change 1995; The Science of Climate Chnage (Cambridge, UK: Cambridge University Press, 1996)

	Value applied:
	21 

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

	Any comment:
	


	Data / Parameter:
	MCFww,treatment,BL,Lagoon A

	Data unit:
	Fraction

	Description:
	Methane correction factor for baseline wastewater treatment element Lagoon A 

	Source of data used:
	Table 6.8 IPCC Volume 5, Chapter 6 

	Value applied:
	0.3 

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The treatment system element consists of an anaerobic lagoon with a depth of less than 2 metres. Lagoon A treats wastewater with high organic load (Very high load according to IPCC Volume 5, Chapter 6 - the average COD concentration for all the industrial activities presented in table 6.9 is 4.5 kg/m3
; while the COD concentration for the project is 12 kg/m3 as a conservative value, which most probably will be constantly exceeded throughout the crediting period -, which suggests that the methane production from the anaerobic process will be high.
Therefore, an MCF value of 0.3
 is chosen for the ex-ante calculations.

	Any comment:
	The original source of data can be checked for IPCC default value, Volume 5, Chapter 6, page 6.21. 


	Data / Parameter:
	MCFww,treatment,BLLagoon B

	Data unit:
	Fraction

	Description:
	Methane correction factor for baseline wastewater treatment element Lagoon B 

	Source of data used:
	Table III.H.1 of AMS-III.H Version 16 

	Value applied:
	0.8 

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Lagoon B is an anaerobic lagoon with a depth of 5 m. The chosen value is the recommended value in methodology AMS-III.H. v. 16 for anaerobic lagoons with a depth larger than 2m. 

	Any comment:
	The original source of data can be checked for IPCC default value, Volume 5, Chapter 6, page 6.21. The lower value is used for conservative estimation of baseline emissions


	Data / Parameter:
	MCFww,dischrge,BL,Swamp

	Data unit:
	Fraction

	Description:
	Methane correction factor based on discharge pathway in the baseline situation (swamp) of the wastewater (fraction).


	Source of data used:
	Table III.H.1 of AMS-III.H Version 16 

	Value applied:
	0.1 

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The water body receiving the effluent is a swamp. The chosen value is the recommended value in methodology AMS-III.H. v. 16 for water bodies.

	Any comment:
	The original source of data can be checked for IPCC default value, Volume 5, Chapter 6, page 6.21. The lower value is used for conservative estimation of baseline emissions


	Data / Parameter:
	MCFww,treatment,PJ,Wastewater buffer lagoon

	Data unit:
	Fraction

	Description:
	Methane correction factor for project activity wastewater treatment element Wastewater buffer

	Source of data used:
	Table 6.8 IPCC Volume 5, Chapter 6

	Value applied:
	0.3 

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The wastewater buffer lagoon consists of an anaerobic lagoon with a depth of less than 2 metres. It treats wastewater with high organic load (Very high load according to IPCC Volume 5, Chapter 6, which suggests that the methane production from the anaerobic process will be high - the average COD concentration for all the industrial activities presented in table 6.9 is 4.5 kg/m3
; while the COD concentration for the project is 12 Kg/m3 as a conservative value, which most probably will be constantly exceeded throughout the crediting period. – The methane production expectation is supported by Droste, Theory and practice or water and wastewater recycling).
Therefore, an MCF value of 0.3
 from table 6.8 is chosen for the ex-ante calculations.

	Any comment:
	The original source of data can be checked for IPCC default value, Volume 5, Chapter 6, page 6.21. The lower value is used for conservative estimation of baseline emissions


	Data / Parameter:
	MCFww,treatment,PJ,Lagoon A

	Data unit:
	Fraction

	Description:
	Methane correction factor for project activity wastewater element Lagoon A 

	Source of data used:
	Table III.H.1 of AMS-III.H Version 16

	Value applied:
	0.2 

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Anaerobic lagoon A has a depth of 1.5 m. The chosen value is the recommended value in methodology AMS-III.H. v. 16 for anaerobic lagoons with a depth less than 2m.

	Any comment:
	The original source of data can be checked for IPCC default value, Volume 5, Chapter 6, page 6.21. The lower value is used for conservative estimation of baseline emissions


	Data / Parameter:
	MCFww,treatment,PJ,Lagoon B

	Data unit:
	Fraction

	Description:
	Methane correction factor for project activity wastewater element Lagoon B 

	Source of data used:
	Table III.H.1 of AMS-III.H Version 16

	Value applied:
	0.8 

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Anaerobic lagoon B has a depth of 5 m. The chosen value is the recommended value in methodology AMS-III.H. v. 16 for anaerobic lagoons with a depth larger than 2m.

	Any comment:
	The original source of data can be checked for IPCC default value, Volume 5, Chapter 6, page 6.21. The lower value is used for conservative estimation of baseline emissions


	Data / Parameter:
	MCFww,treatment,Anaerobic Reactors

	Data unit:
	Fraction

	Description:
	Methane correction factor for project activity wastewater treatment element equipped with biogas recovery equipment (Anaerobic Reactors). 


	Source of data used:
	Table 6.8 IPCC Volume 5, Chapter 6

	Value applied:
	0.8 

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The project wastewater treatment system with biogas recovery consists of 4 anaerobic reactors. The chosen value is the recommended value in IPCC Guidelines Volume 5, Chapter 6, pg. 6.21. 

	Any comment:
	The original source of data can be checked for IPCC default value, Volume 5, Chapter 6, page 6.21. The lower value is used for conservative estimation of baseline emissions


	Data / Parameter:
	MCFww,dischrge,PJ,Swamp

	Data unit:
	Fraction

	Description:
	Methane correction factor based on discharge pathway in the project activity situation (swamp) of the wastewater (fraction).



	Source of data used:
	Table III.H.1 of AMS-III.H Version 16 

	Value applied:
	0.1 

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The water body receiving the effluent is a swamp. The chosen value is the recommended value in methodology AMS-III.H. v. 16 for water bodies.

	Any comment:
	The original source of data can be checked for IPCC default value, Volume 5, Chapter 6, page 6.21. The lower value is used for conservative estimation of baseline emissions


	Data / Parameter:
	η removal,BL, Lagoon A 

	Data unit:
	%

	Description:
	COD removal efficiency of the baseline wastewater treatment element Lagoon A

	Source of data used:
	Droste, Grady, Gray


	Value applied:
	70 %

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Literature suggests removal efficiencies for similar types of lagoons and high COD concentration inflow of around 70%. This was found in lagoons with similar depth and COD concentration, as well as in the general ranges for similar lagoons (Table 19.1, Droste. Case studies for lagoons in Texas, USA, and in India; with similar depth and treating similar wastewater with lower COD concentration present an efficiency between 70 – 80 %)35. The value of 70% COD removal efficiency is chosen as a conservative ex-ante value for lagoon A (shallow anaerobic lagoon) at beneficio El Carmen. The lagoons referred to in literature had lower COD concentrations or lower retention time; therefore this is a conservative value.

	Any comment:
	


	Data / Parameter:
	η removal,BL Lagoon B 

	Data unit:
	%

	Description:
	COD removal efficiency of the baseline wastewater treatment element Lagoon B

	Source of data used:
	 Cicafe, Droste, Grady


	Value applied:
	90% 

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The value was chosen as a conservative value between a measuring campaign at a lagoon with similar conditions (as proposed in paragraph 28 of AMS III.H.) and values found in literature. A measurement campaign was taken at the anaerobic lagoon of beneficio El General in Costa Rica, where the lagoon dimensions, wastewater type, temperature, inflow COD concentrations were similar. For this lagoon the depth and the retention time is significantly larger which will suggest higher efficiencies can be reached at beneficio El Carmen. The average COD removal efficiency found at beneficio El General in the measuring campaign is 94%.

Literature
 suggests efficiencies for similar types of lagoons of around 90%. In order to be conservative a 90% COD removal efficiency is chosen as an ex-ante value for lagoon B (deep anaerobic lagoon) at beneficio El Carmen.



	Any comment:
	


	Data / Parameter:
	η removal,PJ,Lagoon A 

	Data unit:
	%

	Description:
	COD removal efficiency of the project activity wastewater treatment element Lagoon A 

	Source of data used:
	Grady, Droste


	Value applied:
	50%

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Sound literature suggests removal efficiencies for similar types of lagoons and low COD concentration inflow of around 50%. This was found in lagoons with similar depth and COD concentration, as well as in the general ranges for similar lagoons. (Table 19.1, Droste. Case studies for lagoons in the paper and the canning industries; with similar depth and treating similar wastewater with lower COD concentration and lower retention time present an efficiency of 50 %).37 
The value of 50% COD removal efficiency is chosen as a conservative ex-ante value for lagoon A (shallow anaerobic lagoon) at beneficio El Carmen. The chosen value is lower to the baseline situation because the COD concentration is significantly lower (14%), modifying the efficiency of the lagoon. The lagoons referred to in literature had lower COD concentrations or lower retention time; therefore this is a conservative value.


	Any comment:
	


	Data / Parameter:
	η removal,PJ,Lagoon B 

	Data unit:
	%

	Description:
	COD removal efficiency of the baseline wastewater treatment element Lagoon B

	Source of data used:
	Droste, Grady


	Value applied:
	60%

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Sound literature suggests removal efficiencies for similar types of lagoons and low COD concentration inflow of around 60%. This was found in lagoons with similar depth and COD concentration, as well as in the general ranges for similar lagoons. (Table 19.1, Droste. Case studies for lagoons in the sugar industry; with similar depth and treating similar wastewater with lower COD concentration and lower retention time present an efficiency of 60 %).36
The value of 60% COD removal efficiency is chosen as a conservative ex-ante value for lagoon B (deep anaerobic lagoon) at beneficio El Carmen. The chosen value is lower to the baseline situation because the COD concentration is significantly lower (14%), modifying the efficiency of the lagoon. The lagoons referred to in literature had lower COD concentrations or lower retention time; therefore this is a conservative value.



	Any comment:
	


	Data / Parameter:
	η removal,PJ, Anaerobic reactors 

	Data unit:
	%

	Description:
	COD removal efficiency of the Project Activity wastewater treatment element Anaerobic Reactors 

	Source of data used:
	Design Documents, BZ, Aceres


	Value applied:
	85%

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	This is the design value for the wastewater treatment system element Anaerobic Reactors. The value has been verified with literature
 and field experts opinion for comparable systems (high-rate anaerobic systems). The range presented in literature is 80 – 90%, for wastewater wtih lower COD concentration.


	Any comment:
	


	Data / Parameter:
	η removal,PJ,Wastewater buffer 

	Data unit:
	%

	Description:
	COD removal efficiency of the Project Activity wastewater treatment system Wastewater buffer

	Source of data used:
	Cicafe, Droste, Grady, Gray

	Value applied:
	50%

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The value was chosen as a conservative value between a measuring campaign at lagoons with similar conditions (as proposed in paragraph 28 of AMS III.H.) and values found in sound literature. The measurement campaign taken at the anaerobic lagoons of beneficio Cooperagri and benefircio Coopepalmares in Costa Rica, where the lagoon dimensions, wastewater type, temperature, inflow COD concentrations were similar but the retention time was higher for the beneficios in Costa Rica, suggesting that the COD removal efficiency at El Carmen is going to be lower. For these case studies the COD removal efficiencies range from 50% (6 days retention time) to 60% (14 days retention time)
.

Sound literature suggests efficiencies for similar types of lagoons with similar retention time to be very low
. The reason is that for an anaerobic process to take place it needs enough time for bacteria growth to occur, which will not be guaranteed at the wastewater buffer lagoon at El Carmen. A very conservative value of  50% COD removal efficiency is chosen as an ex-ante value for the wastewater buffer at beneficio El Carmen.



	Any comment:
	


	Data / Parameter:
	CFEww

	Data unit:
	Fraction

	Description:
	Capture efficiency of the biogas recovery equipment in the wastewater treatment systems

	Source of data used:
	IPCC default value; AMS-III.H Version 16

	Value applied:
	0.9

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

	Any comment:
	


Data and Parameters for AMS – I.F.

	Data / Parameter:
	EFCO2

	Data unit:
	tCO2/MWh 

	Description:
	Grid Emission Factor Nicaragua

	Source of data used:
	PDD 0191, Monte Rosa Bagasse Cogeneration Project (MRBCP), Annex 2, Updated November 22 2010.

	Value applied:
	0.0.7124


	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Due to the scale of the project the latest available Grid Emission Factor available for Nicaragua, updated November 22nd 2010 is applied.

	Any comment:
	


	Data / Parameter:
	NCV I,y

	Data unit:
	TJ/Gg

	Description:
	Net calorific value (energy content) of fossil fuel type i in year y

	Source of data used:
	2006 IPCC Guidelines.

	Value applied:
	Diesel: 41.4

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Default value at lower limit 95%. 2006 IPCC Guidelines, Chapter 1, Volume 2, Table 1.2
.

	Any comment:
	


	Data / Parameter:
	EFCO2,i,y

	Data unit:
	tCO2/GJ

	Description:
	CO2 emission factor of fossil fuel type i used in power unit m in year y

	Source of data used:
	2006 IPCC Guidelines

	Value applied:
	Diesel: 72.6

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Default value at lower limit 95%. 2006 IPCC Guidelines, Chapter 1, Volume 2, Table 1.2
.

	Any comment:
	


	B.6.3 
Ex-ante calculation of emission reductions:


>>
The following is the summary of the Ex-ante calculations for the emission reductions of the project based on point 6.1. The detailed calculations are provided in Annex 3.
Summary

[image: image10.emf]Year 1 2 3 4 5 6 7 8 9 10

Baseline Emissions

608 1202 668 1142 601 1022 534 902 534 902

Emissions from power 0 0 0 0 0 0 0 0 0 0

Emissions from WWT system 533 959 533 911 480 815 426 719 426 719

Emissions from sludge treatment 

system

0 0 0 0 0 0 0 0 0 0

Emissions from WW discharge 15 27 15 25 13 23 12 20 12 20

Emissions from final sludge 0 0 0 0 0 0 0 0 0 0

Emissions from disp of grid power - 

AMS IF

60 217 120 206 108 184 96 162 96 162

Year 1 2 3 4 5 6 7 8 9 10

Project Emissions

208 304 169 289 152 258 135 228 135 228

Emissions due to power 

consumption in treatment process

0 0 0 0 0 0 0 0 0 0

Emissions in WWT system without 

biogas recovery

88 158 88 150 79 135 70 119 70 119

Emissions from sludge treatment 0 0 0 0 0 0 0 0 0 0

Emissions due to discharged treated 

waste water

7 12 7 12 6 11 6 9 6 9

Emissions from decay of sludge 0 0 0 0 0 0 0 0 0 0

Fugitive emissions from methane 

capture ineficiencies

74 133 74 127 67 113 59 100 59 100

Emissions form stored biomass 0 0 0 0 0 0 0 0 0 0

Emissions from flaring 0 0 0 0 0 0 0 0 0 0

Emissions from fossil fuel 

consumption

39 0 0 0 0 0 0 0 0 0

Leakage

0 0 0 0 0 0 0 0 0 0

Year 1 2 3 4 5 6 7 8 9 10

Emission Reductions

400 898 499 853 449 764 399 674 399 674


	B.6.4
Summary of the ex-ante estimation of emission reductions:  


>>
[image: image11.emf]  Emission of 

project activity 

emissions 

(tCO2e)

Estimation of 

baseline 

emissions 

(tCO2e)

Estimation of 

leakage 

(tCO2e)

Estimation of 

overall emission 

reductions 

(tCO2e)

1

208 608 0 400

2

304 1,202 0 898

3

169 668 0 499

4

289 1,142 0 853

5

152 601 0 449

6

258 1,022 0 764

7

135 534 0 399

8

228 902 0 674

9

135 534 0 399

10

228 902 0 674

Total (tonnes 

CO2e)

2,107 8,117 0 6,010


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


	B.7.1
Data and parameters monitored:


The following parameters will be monitored after the implementation of the project activity. The data refers to the process flow chart in Annex4 of the PDD:

AMS - III.H. Methane avoidance component

1.1.1. Sampling Point 1A
	Data / Parameter:
	Qww, buffer,y

	Data unit:
	m3/month

	Description:
	The volume  of treated wastewater in the wastewater buffer in year y

	Source of data to be used:
	Analogue flow meter 

	Ex-ante value:
	Processed coffee x Average water use for processed coffee x water flow inflow to the system’s element.

The value differs for every year in the crediting period. The values used for the formula are based on the projections for coffee processing at the beneficio, the average water consumption per unit of processed coffee and the percentage of the total waste water entering the element. Detailed calculations can be found in Annex 3. 

	Description of measurement methods and procedures to be applied:
	Analogue flow meter:

Water flow is registered in the meter, the system works with a propeller.

Frequency: Readings of the meter will be carried out two times a week.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by meter’s producer 

	Any comment:
	


1.1.2. Sampling Point 2A
	Data / Parameter:
	Qww,reactors,y

	Data unit:
	m3/month

	Description:
	The volume  of treated wastewater in the anaerobic reactors in year y

	Source of data to be used:
	Analogue flow meter 

	Ex-ante value:
	Processed coffee x Average water use for processed coffee x water flow inflow to the system’s element.

The value differs for every year in the crediting period. The values used for the formula are based on the projections for coffee processing at the beneficio, the average water consumption per unit of processed coffee and the percentage of the total waste water entering the element. Detailed calculations can be found in Annex 3.

	Description of measurement methods and procedures to be applied:
	Analogue flow meter:

Water flow is registered in the meter, the system works with a propeller.

Frequency: Readings of the meter will be carried out two times a week.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by meter’s producer 

	Any comment:
	


1.1.3. Sampling Point 2B
	Data / Parameter:
	Qww,lagoon A and B,y

	Data unit:
	m3/month

	Description:
	The volume  of treated wastewater in the anaerobic reactors in year y

	Source of data to be used:
	Analogue flow meter 

	Ex-ante value:
	Processed coffee x Average water use for processed coffee x water flow inflow to the system’s element.

The value differs for every year in the crediting period. The values used for the formula are based on the projections for coffee processing at the beneficio, the average water consumption per unit of processed coffee and the percentage of the total waste water entering the element. Detailed calculations can be found in Annex 3.

	Description of measurement methods and procedures to be applied:
	Analogue flow meter:

Water flow is registered in the meter, the system works with a propeller.

Frequency: Readings of the meter will be carried out two times a week.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by meter’s producer 

	Any comment:
	


1.1.4. Sampling Point 3B
	Data / Parameter:
	Qww,discharge,y

	Data unit:
	m3/month

	Description:
	The volume  of discharged water into the swamp in year y

	Source of data to be used:
	Sharp-crested weirs. 

	Ex-ante value:
	Processed coffee x Average water use for processed coffee x water flow inflow to the system’s element.

The value differs for every year in the crediting period. The values used for the formula are based on the projections for coffee processing at the beneficio, the average water consumption per unit of processed coffee and the percentage of the total waste water entering the element. Detailed calculations can be found in Annex 3.

	Description of measurement methods and procedures to be applied:
	The method consists in measuring the water level passing through a weir. The geometry of the section of the weir is known; therefore the water flow is calculated indirectly. 

Frequency: The readings of the water level should be done daily and should be measured every two hours during the water flow. The readings should be coordinated according to the days where water will be flowing to the swamp.



	QA/QC procedures to be applied:
	Maintenance and Calibration: Maintenance and calibration will be done weekly on site by operator. 



	Any comment:
	


1.1.5. Sampling Point 1A
	Data / Parameter:
	CODww,untreatedwwbuffer,y

	Data unit:
	tCOD/m3

	Description:
	Chemical Oxygen Demand of untreated wastewater entering the wastewater buffer in year y 

	Source of data to be used:
	Measured – Representative Sampling

	Ex-ante value:
	The initial COD value of 12,000 mg/l is used as the value exiting the beneficio. This value is an estimation based on lab analysis and experts’ opinion
. 

The calculation is: 6 kg of COD / qq oro
 divided by 0,5 m3 water usage per qq oro results in 12 kg of COD / m3 of water on average. Fluctuations in the concentration vary between 1,000 and 35,000 mg/L.

COD concentration for each element is calculated using the COD removal efficiency for each element in the system. This is illustrated in A.4.2.c. and A.4.2.d. Detailed calculations per element are found in Annex 3. 

COD inflow ww buffer: 12 kg/m3

	Description of measurement methods and procedures to be applied:
	Frequency: Sample analysis will be carried two times per week. This is the maximum frequency that was possible to implement in the project due to high costs.
COD Analysis (in situ):

2ml samples are diluted in 2.5 ml samples of distilled water, depending on the organic load in the sample. The sample is agitated and heated for two hours at a temperature of 148 °C in a thermostat. After it is cooled down a COD concentration is determined using a cholorimeter. The actual COD concentration of the sampled wastewater is obtained by multiplying the result by the number of times the sample was diluted.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by equipment’s producer.



	Any comment:
	


1.1.6. Sampling Point 1B
	Data / Parameter:
	CODww,treated, ww buffer, y



	Data unit:
	tCOD/m3

	Description:
	Chemical Oxygen Demand of wastewater exiting the wastewater buffer in year y

	Source of data to be used:
	Measured – Representative Sampling

	Ex-ante value:
	The initial COD value of 12,000 mg/l is used as the value exiting the beneficio. This value is an estimation based on lab analysis and experts’ opinion
. 

The calculation is: 6 kg of COD / qq
 oro divided by 0,5 m3 water usage per qq oro results in 12 kg of COD / m3 (= mg/L) of water on average. Fluctuations in the concentration vary between 1,000 and 35,000 mg/L.

COD concentration for each element is calculated using the COD removal efficiency for each element in the system. This is illustrated in A.4.2.c. and A.4.2.d. Detailed calculations per element are found in Annex 3.

COD outflow ww buffer: 6 kg/m3

	Description of measurement methods and procedures to be applied:
	Frequency: Sample analysis will be carried two times per week. This is the maximum frequency that was possible to implement in the project due to high costs.
COD Analysis (in situ):

2ml samples are diluted in 2.5 ml samples of distilled water, depending on the organic load in the sample. The sample is agitated and heated for two hours at a temperature of 148 °C in a thermostat. After it is cooled down a COD concentration is determined using a cholorimeter. The actual COD concentration of the sampled wastewater is obtained by multiplying the result by the number of times the sample was diluted.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by equipment’s producer.



	Any comment:
	


1.1.7. Sampling Point 2A
	Data / Parameter:
	CODww,untreated,reactors,y



	Data unit:
	tCOD/m3

	Description:
	Chemical Oxygen Demand of wastewater entering the anaerobic reactors in year y 

	Source of data to be used:
	Measured – Representative Sampling

	Ex-ante value:
	The initial COD value of 12,000 mg/l is used as the value exiting the beneficio. This value is an estimation based on lab analysis and experts’ opinion
. 

The calculation is: 6 kg of COD / qq
 oro divided by 0,5 m3 water usage per qq oro results in 12 kg of COD / m3 (= mg/L) of water on average. Fluctuations in the concentration vary between 1,000 and 35,000 mg/L.

COD concentration for each element is calculated using the COD removal efficiency for each element in the system. This is illustrated in A.4.2.c. and A.4.2.d. Detailed calculations per element are found in Annex 3.

COD inflow reactors: 11.1 kg/m3

	Description of measurement methods and procedures to be applied:
	Frequency: Sample analysis will be carried once a day. This is the maximum frequency that was possible to implement in the project due to high costs.
COD Analysis (in situ):

2ml samples are diluted in 2.5 ml samples of distilled water, depending on the organic load in the sample. The sample is agitated and heated for two hours at a temperature of 148 °C in a thermostat. After it is cooled down a COD concentration is determined using a cholorimeter. The actual COD concentration of the sampled wastewater is obtained by multiplying the result by the number of times the sample was diluted.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by equipment’s producer.



	Any comment:
	


1.1.8. Sampling Point 2B
	Data / Parameter:
	CODww,treated,reactors,y


	Data unit:
	tCOD/m3

	Description:
	Chemical Oxygen Demand of wastewater exiting the anaerobic reactors in year y 

	Source of data to be used:
	Measured – Representative Sampling

	Ex-ante value:
	The initial COD value of 12,000 mg/l is used as the value exiting the beneficio. This value is an estimation based on lab analysis and experts’ opinion
. 

The calculation is: 6 kg of COD / qq
 oro divided by 0,5 m3 water usage per qq oro results in 12 kg of COD / m3 (= mg/L) of water on average. Fluctuations in the concentration vary between 1,000 and 35,000 mg/L.

COD concentration for each element is calculated using the COD removal efficiency for each element in the system. This is illustrated in A.4.2.c. and A.4.2.d. Detailed calculations per element are found in Annex 3.

COD outflow reactors: 1.7 kg/m3

	Description of measurement methods and procedures to be applied:
	Frequency: Sample analysis will be carried once a day. This is the maximum frequency that was possible to implement in the project due to high costs.
COD Analysis (in situ):

2ml samples are diluted in 2.5 ml samples of distilled water, depending on the organic load in the sample. The sample is agitated and heated for two hours at a temperature of 148 °C in a thermostat. After it is cooled down a COD concentration is determined using a cholorimeter. The actual COD concentration of the sampled wastewater is obtained by multiplying the result by the number of times the sample was diluted.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by equipment’s producer.



	Any comment:
	


	Data / Parameter:
	CODww,untreated,lagoon A and B,y



	Data unit:
	tCOD/m3

	Description:
	Chemical Oxygen Demand of wastewater entering lagoon A and B in year y 

	Source of data to be used:
	Measured – Representative Sampling

	Ex-ante value:
	The initial COD value of 12,000 mg/l is used as the value exiting the beneficio. This value is an estimation based on lab analysis and experts’ opinion
. 

The calculation is: 6 kg of COD / qq
 oro divided by 0,5 m3 water usage per qq oro results in 12 kg of COD / m3 (= mg/L) of water on average. Fluctuations in the concentration vary between 1,000 and 35,000 mg/L.

COD concentration for each element is calculated using the COD removal efficiency for each element in the system. This is illustrated in A.4.2.c. and A.4.2.d. Detailed calculations per element are found in Annex 3.

COD inflow lagoon A: 1.7 kg/m3

COD inflow lagoon B: 1.7 kg/m3

	Description of measurement methods and procedures to be applied:
	Frequency: Sample analysis will be carried once a day. This is the maximum frequency that was possible to implement in the project due to high costs.
COD Analysis (in situ):

2ml samples are diluted in 2.5 ml samples of distilled water, depending on the organic load in the sample. The sample is agitated and heated for two hours at a temperature of 148 °C in a thermostat. After it is cooled down a COD concentration is determined using a cholorimeter. The actual COD concentration of the sampled wastewater is obtained by multiplying the result by the number of times the sample was diluted.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by equipment’s producer.



	Any comment:
	


1.1.9. Sampling Point 3B
	Data / Parameter:
	CODww,discharge ,PJ,y



	Data unit:
	tCOD/m3

	Description:
	Chemical Oxygen Demand of discharged water to swamp

	Source of data to be used:
	Meassured – Representative Sampling

	Ex-ante value:
	The initial COD value of 12,000 mg/l is used as the value exiting the beneficio. This value is an estimation based on lab analysis and experts’ opinion
. 

The calculation is: 6 kg of COD / qq
 oro divided by 0,5 m3 water usage per qq oro results in 12 kg of COD / m3 (= mg/L) of water on average. Fluctuations in the concentration vary between 1,000 and 35,000 mg/L.

COD concentration for each element is calculated using the COD removal efficiency for each element in the system. This is illustrated in A.4.2.c. and A.4.2.d. Detailed calculations per element are found in Annex 3.

COD inflow swamp: 0.7 kg/m3

	Description of measurement methods and procedures to be applied:
	Frequency: Sample analysis will be carried two times per week. This is the maximum frequency that was possible to implement in the project due to high costs.
COD Analysis (in situ):

2ml samples are diluted in 2.5 ml samples of distilled water, depending on the organic load in the sample. The sample is agitated and heated for two hours at a temperature of 148 °C in a thermostat. After it is cooled down a COD concentration is determined using a cholorimeter. The actual COD concentration of the sampled wastewater is obtained by multiplying the result by the number of times the sample was diluted.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by equipment’s producer.



	Any comment:
	


1.1.1. Sampling Point 2C

	Data / Parameter:
	BGburnt, y

	Data unit:
	m³

	Description:
	Biogas volume utilized in the project activity in year y

	Source of data to be used:
	Digital biogas flow meter. Registering volume and temperature.



	Ex-ante value:
	Amount of processed coffee x Methane concentration in biogas (Conservative value of 0.35 m3 CH4 per m3 of biogas) x Recovery efficiency in the anaerobic reactors (conservative value of 80%)

The amount of processed coffee is based on CISA projections and it varies for every year in the crediting period. Detailed calculations can be found in Annex 3.

	Description of measurement methods and procedures to be applied:
	Electronic measurement of the two parameters (volume and temperature), and digital archive of the information.

Frequency: For operational purposes a daily log of the electronically collected data will be kept.  A report on the registered data and the operational log will be done weekly.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by meter’s producer 

	Any comment:
	


	Data / Parameter:
	T Biogas 

	Data unit:
	°C

	Description:
	Temperature of biogas

	Source of data to be used:
	Digital biogas flow meter; registering volume and temperature.



	Ex-ante value:
	Not needed for ex-ante calculations

	Description of measurement methods and procedures to be applied:
	Electronic measurement of the two parameters (volume and temperature), and digital archive of the information.

Frequency: For operational purposes a daily log of the electronically collected data will be kept.  A report on the registered data and the operational log will be done weekly.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by meter’s producer 

	Any comment:
	


	Data / Parameter:
	P Biogas 

	Data unit:
	Pa

	Description:
	Pressure of biogas 

	Source of data to be used:
	Digital pressure meter 

	Ex-ante value:
	Not needed for ex-ante calculations

	Description of measurement methods and procedures to be applied:
	Electronic measurement of pressure and digital archive of the information.

Frequency: For operational purposes a daily log of the electronically collected data will be kept.  A report on the registered data and the operational log will be done weekly.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by meter’s producer 

	Any comment:
	


	Data / Parameter:
	WCH4, y

	Data unit:
	%

	Description:
	Methane content in biogas

	Source of data to be used:
	Electronic biogas analyzer



	Ex-ante value:
	Not needed for ex-ante calculations

	Description of measurement methods and procedures to be applied:
	Electronic measurement of methane content, and digital archive of the information.

Frequency: For operational purposes a daily log of the electronically collected data will be kept.  A report on the registered data and the operational log will be done weekly.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by meter’s producer 

	Any comment:
	


1.1.10. Sampling Point 6B
	Data / Parameter:
	EG BL, generated, Diesel/Biogasgenerator, y

	Data unit:
	kWh

	Description:
	Net electricity generated from the Diesel/Biogas generator using the biogas collected in the WWTS

	Source of data to be used:
	Digital electricity meter

	Ex-ante value:
	Recovered Methane x Generator ratio (m3/kWh)

Ratio:

· Biogas/Diesel Generator: 1.5 m3/kWh

The amount biogas (methane content) varies for every year in the crediting period. Detailed calculations can be found in Annex 3.
For year 1 of the crediting period the estimated produced electricity is 
84,469 kWh.



	Description of measurement methods and procedures to be applied:
	The electricity generation from the Diesel/Biogas generator will be recorded on the meter digitally. 

Frequency: For operational purposes a daily log of the electronically collected data will be kept.  A report on the registered data and the operational log will be done weekly.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by meter’s producer 

	Any comment:
	


1.1.11. Sampling Point 7B
	Data / Parameter:
	EG BL, generated, Biogas generator 1, y

	Data unit:
	kWh

	Description:
	Net electricity generated from the Biogas generator 1 using the biogas collected in the WWTS

	Source of data to be used:
	Digital electricity meters

	Ex-ante value:
	Recovered Methane x Generator ratio (m3/kWh)

Ratio:

· Biogas Generator 1:  3 m3/kWh

The amount biogas (methane content) varies for every year in the crediting period. Detailed calculations can be found in Annex 3.
For years 2 to 10 of the crediting period the total estimated produced electricity ranges between 135,150 kWh and 304,088.



	Description of measurement methods and procedures to be applied:
	The electricity generation from the Diesel/Biogas generator will be recorded on the meter digitally. 

Frequency: For operational purposes a daily log of the electronically collected data will be kept.  A report on the registered data and the operational log will be done weekly.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by meter’s producer 

	Any comment:
	


1.1.12. Sampling Point 8B
	Data / Parameter:
	EG BL, generated,biogas generator 2,  y

	Data unit:
	kWh

	Description:
	Net electricity generated from the Biogas generator using the biogas collected in the WWTS

	Source of data to be used:
	Digital electricity meters

	Ex-ante value:
	Recovered Methane x Generator ratio (m3/kWh)

Ratio:

· Biogas Generator 2:  3 m3/kWh

The amount biogas (methane content) varies for every year in the crediting period. Detailed calculations can be found in Annex 3.
For years 2 to 10 of the crediting period the total estimated produced electricity ranges between 304,088 and 135,150 kWh.



	Description of measurement methods and procedures to be applied:
	The electricity generation from the Biogas generator 2 will be recorded on the meter digitally. 

Frequency: For operational purposes a daily log of the electronically collected data will be kept.  A report on the registered data and the operational log will be done weekly.



	QA/QC procedures to be applied:
	Maintenance and calibration will be done as recommended by meter’s producer 

	Any comment:
	


1.1.13. Sampling Point 5A
	Data / Parameter:
	FCi,j,y

	Data unit:
	m3-yr.

	Description:
	Quantity of Diesel combusted for electricity generation during the year y 

	Source of data to be used:
	Volumetric measurement



	Ex-ante value:
	Electricity generated x Diesel consumption ration.

The ratio is based on estimations made by project consultants BZ, ACERES.

Diesel consumption ratio Biogas/Diesel generator: 154 Kg/Kwh for Normal conditions.

	Description of measurement methods and procedures to be applied:
	Using a level ruler the Diesel level in the containment tank is measured. The consumed volume is determined based on the tank’s geometry.

Frequency: Diesel level in the tank will be measured once a day, and before adding more Diesel to the tank. A report on the diesel consumption will be done every 2 weeks. 



	QA/QC procedures to be applied:
	

	Any comment:
	


1.1.14. Sampling Point 5A
	Data / Parameter:
	PD

	Data unit:
	 m3-yr.

	Description:
	Quantity of Diesel purchased to be combusted in the Diesel/Biogas generator during the year y 

	Source of data to be used:
	Purchased Diesel registry



	Ex-ante value:
	Not needed for ex-ante calculations.

	Description of measurement methods and procedures to be applied:
	When Diesel is purchased the volume and costs of the diesel will be continuously kept in a log (including the value per liter at the moment). 

Frequency: A report on the volumes and costs of purchased Diesel will be done every 2 weeks.



	QA/QC procedures to be applied:
	Where the purchased fuel invoices can be identified specifically for the project, the metered fuel consumption quantities will also be cross-checked with available purchase invoices from the financial records. 

	Any comment:
	


	B.7.2
Description of the monitoring plan:


>>

As per the General Guidelines to SSC CDM methodologies:

· Monitoring: while monitoring the emission reductions from the small-scale project activity, project participants shall:

(a) Electronically archive all data collected as part of monitoring for a period of two years from the end of the crediting period;

(b) Data variables that are most directly related to the emission reductions (e.g. quantity of the fuel inputs, the amount of heat or electricity produced, gas captured) should be measured continuously. Data elements that are generally constant and indirectly related to the emission reductions (e.g. emission factors, calorific value, system efficiencies) should be measured or calculated at least once a year, unless detailed specifications are provided as part of the indicated methodology;

(c) Measuring equipment should be certified to national or IEC standards and calibrated according to the national standards and reference points or IEC standards and recalibrated at appropriate intervals according to manufacturer specifications, but at least once in three years;

(d) The measured data with high levels of uncertainty or without adequate calibration should be compared with location/national data and commercial data to ensure consistency;

(e) Wherever a statistical sample is proposed for monitoring, the .General guidelines for sampling and surveys for SSC project activities.
<http://cdm.unfccc.int/Reference/Guidclarif/ssc/index_guid.html> shall be referred.
· In accordance with paragraph 28 of the simplified modalities and procedures for small-scale CDM project activities, a simplified baseline and monitoring methodology may be used for a small-scale CDM project activity if project participants are able to demonstrate to a designated operational entity that the project activity would otherwise not be implemented due to the existence of one or more barrier(s) listed in attachment A of Appendix B of 4/CMP.1 Annex II

<http://cdm.unfccc.int/Reference/Guidclarif/ssc/index_guid.html> shall be referred.
Due to cost barriers modifications to the monitoring requirements were made in order to make the project activity feasible. The main modifications are on the characteristics of the monitoring equipment and on the measurement frequency. The best feasible solutions were implemented for the modifications, guaranteeing the maximum statistical precision possible for the collected data as well as maximum possible reliability on the equipment. The outcome is a consistent and reliable monitoring plan.  
Description of the monitoring plan:

1. Monitoring management

Carbon and operational monitoring of the project activity at El Carmen will be incorporated into the quality management system ISO 9000 – 2008 implemented at CISA. In this way there will be supervision on site as well as external supervision of the process. 
Since the monitoring will be a constant process carried out for 10 years, incorporating the monitoring system to the quality management system of CISA is an important step to assure the quality of data collection throughout this period.

In coordination with the Quality System Manager of CISA, the implementation of the monitoring system is defined. Data management, responsibilities, supervision and accountability have been assigned to the most suited job positions, as can be seen in Table Annex 4.3. Training will be provided for the effective development of these responsibilities.
The documentation and responsibilities are integrated to the continual improvement plan of the company, in this way guaranteeing the quality of the process for the long period of time when the monitoring system will be implemented.

More information can be found in Annex 4.
2. Quality Assurance and Quality Control

For every monitoring instrument its associated calibration means, standard, and requirement are identified and the  procedures to calibrate is  established in coordination with the Quality Management and Maintenance department to ensure its  compliance to the monitoring plan. This process is supervised by the Operations Manager.
3. Data collection

The personnel responsible for data collection and consolidation has been identified, and their responsibilities have been defined (Table Annex 4.3.). Detailed instructions on how to measure, log, consolidate and archive are provided. Data recording sheets (logs) are incorporated in CISA’s quality management system for quality control.  
The Operations Manager is responsible for the recording of the data, data consolidation and reporting, and data storage. 

4. Data storage and filing

As the El Carmen project is a carbon credit project, it is required that the data be maintained for a minimum of 2 years after the crediting period. In order to meet this obligation, CISA has established the means of data keeping and maintenance that ensure the survival of data for the required period.

Part of the data will be collected digitally. These will be stored and will be transferred to the monitoring control/report software on site. It will be described and analyzed in the periodical reports. The rest of the data will be collected manually. It will be introduced to the monitoring control/report software, as well as analyzed in the periodical reports. 

The logs (manual and digital) and the reports will be kept on site, as well as at an external back up storage. These data will be kept for two more years following the end of the crediting period or the last issuance of CERs for the project activity, whichever occurs later.

The Operations Manager is responsible of data storage and filing. 
5. Emergency preparedness

The project activity does not result in any unidentified activity that can result in substantial emissions from the project activity.
However, the physical leakages, if any, in the piping or digester shall come under notice of plant operator either instantly on the control screens else at the time of data logging, due to mismatch between expected biogas generation from wastewater quantities processed or other way around. These will be addressed by the Maintenance department.
	B.8
Date of completion of the application of the baseline  and monitoring methodology and the name of the responsible person(s)/entity(ies)


>>

Completion date: 30/08/11
Diego Camilo Mora Navarro
Carbon Project Developer
Climate Neutral Group B.V. (project participant listed in Annex 1)

SECTION C. 
Duration of the project activity / crediting period 

C.1
Duration of the project activity:


C.1.1.
Starting date of the project activity: 

29/04/2010

C.1.2.
Expected operational lifetime of the project activity:
20 Years

C.2
Choice of the crediting period and related information: 

C.2.1.
Renewable crediting period


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



C.2.1.2.

Length of the first crediting period:

>>


C.2.2.
Fixed crediting period: 



C.2.2.1.

Starting date:

01/11/2011


C.2.2.2.

Length: 
10 years
SECTION D. 
Environmental impacts
>>

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

>>

The proposed project is not required to undertake an Environmental Impact Assessment according to the Nicaraguan regulations.
D.2.
If environmental impacts are considered significant by the project participants or the host Party, please provide conclusions and all references to support documentation of an environmental impact assessment undertaken in accordance with the procedures as required by the host Party:

>>

Not required. The project activity has no negative environmental effects.

SECTION E. 
Stakeholders’ comments
Please refer to the GS VER Passport and Local Stakeholder Consultation Report for detailed stakeholder feedback and analysis of the sustainable development impacts of the project.

E.1.
Brief description how comments by local stakeholders have been invited and compiled:
A stakeholder consultation meeting was held on 17 August 2010 and the stakeholder feedback round on the 13 January 2011. Both live meetings were held on the premises of CISA’s beneficio El Carmen. The objectives of the meetings were to introduce the project to stakeholders, and seek stakeholder opinions, advice and feedback on the project design and implementation.
Invitations were sent out to the management of CISA and all employees working at beneficio El Carmen. Invitations were also sent out to the local and national Nicaraguan government officials, the Dutch embassy, and international NGOs based in Nicaragua. Furthermore, the general public of the Diriamba community, especially coffee farmers, were invited by means of several announcements on the local radio station at Diriamba. Seeing that beneficio El Carmen is located only 45 minutes’ drive from the capital Managua it was relatively easy for invitees based in the capital to attend.
At the stakeholder meeting 55 people attended, 44 men and 11 women. Most of the participants were employees of CISA’s beneficio El Carmen. The meeting was conducted in Spanish.
E.2.
Summary of the comments received:
At the stakeholder consultation, participants were informed about the project by means of a presentation. The presentation included detailed technical information on the project, information on the coffee sector in Nicaragua and worldwide, project funding, coffee certification, and Voluntary Emission Reductions under the Gold Standard. Stakeholders were given the opportunity to raise questions during and after the presentation, and these were all answered at the session. As discussed in the GS Passport, stakeholder comments and feedback was extremely positive and in full support of the project.

Stakeholders were asked to evaluate the project’s impact through the Gold Standard Sustainable Development Matrix. No indicators were scored negative in the stakeholder consultation. The following 11 indicators were scored positive: air quality, water quality & quantity, soil condition, biodiversity, quality of employment,  livelihood of the poor, access to affordable & clean energy services, human & institutional capacity, qualitative employment and income generation, balance of payments & investment, technology transfer and technological self-reliance. One indicator scored neutral: Other pollutants, due to some concern expressed about noise. It was explained that those issues were not relevant as the project will not result in higher noise level. Some other issues referred to the solid waste (coffee pulp) that could have been treated by the project.
E.3.
Report on how due account was taken of any comments received:
Stakeholder comments and questions were noted in the GS Stakeholder Consultation Report. No negative comments were raised and therefore no change in project design was necessary.
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CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY
	Organization:
	Climate Neutral Group B.V.
	UTZ Certified Foundation

	Street/P.O.Box:
	Donkerstraat 19a
	De Ruyterkade 6

	Building:
	
	

	City:
	Utrecht
	Amsterdam

	State/Region:
	
	

	Postfix/ZIP:
	3511 KB
	1013 AA

	Country:
	The Netherlands
	The Netherlands

	Telephone:
	+31 30 232 6182
	+31 20 530 8000

	FAX:
	+31 30 232 6180
	+31 20 530 8099

	E-Mail:
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	Last Name:
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	Rafael
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	+31 30 232 6 180
	+31 20 530 8099

	Direct tel:
	+31 30 232 6182
	+31 20 530 8031

	Personal E-Mail:
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	Lino Antonio Palacios Pérez

	Title:
	Operations Manager

	Salutation:
	Engineer

	Last Name:
	Palacios

	Middle Name:
	Antonio

	First Name:
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	84352527
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING 

The information regarding public funding is presented as a separate document.

Annex 3
BASELINE INFORMATION

Emission Reductions Calculations are presented in a separate file, presented with this document: Annex 3 – CISA Emission Reductions Calculations.

Annex 4

MONITORING INFORMATION 

Monitoring will be conducted in accordance with the monitoring plan outlined in section B.7 of the PDD.
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Diagram Annex 4.1. Monitoring Diagram including monitored elements and sampling points.

	Position
	Responsibilities

	Operations Manager


	· Review and approve WWTS performance reports

· Approve WWTS operational budget, investments, and personnel.

	Operations Supervisor


	· Responsible for maintenance and calibration of WWTS (including monitoring) equipment.

· Responsible for scheduled and unscheduled maintenance , and logistics.

· Capacity building for personnel for monitoring procedures.

· Supervision of WWTS personnel.

· Responsible for the quality control check of the compliled information in the operations and laboratory logs.

· Responsible for the quality and security of the electronically stored compiled information.

· Responsible for the quality of the operational and monitoring reports.

· Responsible for WWTS monitoring planning, purchasing and logistics.

· Responsible for quality management system in the monitoring process.

	Chief of maintenance


	· Develop detailed WWTS maintenance planning (including monitoring equipment) 

· Execute scheduled and unscheduled maintenance.



	Wastewater treatment System Foreman


	· Manage WWTS operations.

· Execute Laboratory analysis.

· Register the operations and laboratory data and results. 

· Take samples for Laboratory analysis.

· Develop weekly, monthly and harvest WWTS operations and monitoring reports. Submit to Operations supervisor and Technical consultant (Aceres), for review.

· Conduct calibration of equipment 

· Quality check for log books and for electronic sheets

· Request for installation new equipment

· 

	Operators Treatment System


	· Execute operations and monitoring day to day duties.

	Quality System  Manager
	· Quality control of the monitoring system, including dynamic Improvement and format verification.

· Supervise quality system enforcement and control by Operations supervisor. 

· Provide quality system management reports of the monitoring system.



	IT Operator
	· Provide backup of digitally stored information.

· Assure equipment security for backup information.


Table Annex 4.2. Functions and responsibilities for monitoring plan.


Table Annex 4.3. Oragnogram monitoring CISA El Carmen.
� CISA Exportadora is a Nicaraguan coffee processing and export company founded in 1952.


� qq oro = quintal oro. A quintal (qq) is a 100 pound bag of coffee (45,3 kg). Quintal oro means a quantity of 45,3 kilograms of dried, export ready coffee.


� UTZ. Business Plan, Energy from coffee waste in Central America, 2010.


�UTZ Certified is a market-oriented sustainability program that enhances professional farming and has positive impact on productivity, quality and efficiency and is one of the leading coffee certification programs worldwide. With its in-depth Code of Conduct, the program gives independent assurance of sustainable production and sourcing and offers online real-time traceability of agricultural products back to their origin. For more information please see � HYPERLINK "http://www.utzcertified.org" �http://www.utzcertified.org�


� The coffee harvest season in Nicaragua usually starts in October and ends in February of the following year. Coffee trees have a biennial rhythm with higher yields in one season, and lower yields during the subsequent season.
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Grady. Biological wastewater treatment. 1999. pg. 673, 674.
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