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SECTION A.  General project activity information 
 
A.1  Title of the project activity:  
 
Project 1314: Switching of fuel from coal to palm oil mill biomass waste residues at Industrial de 
Oleaginosas Americanas S.A. (INOLASA) 
 
A.2. CDM registration: 
 
Registration number: 1314 
Registration date: 30 Nov 2007 
 
A.3.  Short description of the project activity: 
 
The project activity comprises the installation of a biomass fuelled boiler to supply steam for internal 
production processes, displacing a coal-fired boiler. Coal will be replaced by palm kernel shells (PK shells) 
and empty fruit bunches (EFB), saving coal consumption and consequently reducing carbon emissions. 
 
Biomass fuel will be mainly purchased from three nearby palm oil mills, called Palo Seco, Naranjo and 
Coto. The first two mills are located in Quepos and the last one in Golfito, in the province of Puntarenas. 
The biomass will be transported from the palm oil plants using trucks with a capacity of 25-28 tons each, 
making approximately 3 trips per day.  
 
The proposed project activity intends to replace the current boilers by a new biomass boiler. This new 
boiler will have a capacity to produce 35 tons of steam/hour with a design pressure of 35 bars. However, 
during the first years it will only produce 20 tons of steam/hour with a pressure of 12 bars. 
 
The boiler will combust biomass in a mixture of approximately 85% PK shells and 15% EFB. The quantity 
of PK shells that the plant will need is approximately 20,000 tons a year. The combustion of biomass will 
result in a low amount of ash production, corresponding to 3 - 4% of the feeding mass. These ashes will 
be used as an aggregate for cement and concrete mixtures. 
 
A.4.  Monitoring period: 
 
Monitoring period covered by this report: 1 January 2008 – 30 November 2008 (both days are included) 
 
A.5.   Methodology applied to the project activity: 
 
The reference for the Baseline and Monitoring methodology is the following approved small scale 
methodology: 
 

Type AMS I.C. -  Thermal Energy for User (Version 10; Scope: 1; 18 May 2007)
1
 

 

                                                      
1 http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_SF2SIJB6UANOO4Z7KM1WH9YEEKKK94 

 



CDM MONITORING REPORT 

Project 1314: Switching of fuel from coal to palm oil mill biomass waste residues at Industrial de 

Oleaginosas Americanas S.A. (INOLASA) 
 

 
page 3 

 
 

Date: 09.12.2008 Version: 2.1 

 
A.6. Status of implementation for major project parts: 
 
The project installation is finished according to the description in the PDD and completely operational as 
shown in the 1

st
 Periodic Verification.  

 
During the first periodic verification, the DOEs could confirm that the biomass supply chain of the 
INOLASA project is a closed system. 100% of the biomass is supplied by Palma Tica’s Palm Oil Mills 
(Coto, Palo Seco and Naranjo), of which INOLASA is an affiliate company. Through the respective supply 
contracts it is ensured that only surplus biomass is sold to INOLASA. Furthermore, the three palm oil mills 
have not purchased any biomass from the market. A series of efficiency measures were initiated in 
parallel to the INOLASA project, in order to make biomass available for INOLASA’s operations and to 
secure that indeed the surplus would cover the total demand. Unfortunately, Palma Tica was not able to 
implement all measures in the foreseen time frame. Different measures were implemented in 2007 and 
2008. 
 
Nevertheless, the implementation of some of the measures is still on-going and is expected to be 
finalised in 2009. Only by then the project will be fully operational. In other words, involuntarily the 
start-up phase of the project has been extended to more than a year.  
 
As the implementation of the efficiency measures at the Palma Tica Palm Oil Mills outside the project 
boundary, is not yet finished this has caused a shortage of biomass for the boiler during 2008 due to 
which the boiler had to be shut down for some months. 
 
The biomass boiler replaces the bunker boilers as main source of steam for INOLASAs processes. On the 
other hand, the PDD also states that the bunker boilers will be kept and may be used for maintenance and 
emergency situations. Anyway, both systems are completely separated and only steam generated by the 
biomass boiler is taken into account to calculate emission reductions. 
 
As described above, the shortage of biomass was not expected. INOLASA was not prepared for this 
situation. No coal was co-incinerated because the co-incineration of coal is only seen as a mid term 
option. INOLASA has not exercised this option as they acted in good faith, assuming that efficiency 
measures to free biomass would be concluded in time. Consequently, they had to use the back-up bunker 
boilers for unexpectedly large periods during the monitoring period. 
 
A.7.   Intended deviations or revisions to the registered PDD or monitoring plan:  
 
No deviations to the monitoring procedure documented in the registered monitoring plan occurred.  
 
A.8.  Changes since last verification: 
 
N/A 
 
A.9. Person(s) responsible for the preparation and submission of the monitoring report: 
 
Hinrich Bornebusch 
OneCarbon International B.V. 
Am Wassermann 36 
50829 Cologne 
Germany 
T:  +49 221 270 70 206 
F:  +49 221 270 70 012 
E:  h.bornebusch@onecarbon.com 
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SECTION B. Key monitoring activities according to the monitoring plan for the 
monitoring period stated in A.4. 
 
B.1.  Monitoring equipment: 
 

B.1.1. Table providing information on the equipment used: 
 

Identification 
code 

Device Manufacturer Model 
Serial 
number 

Date of  
installation 

Date of 
Initial-
calibration 

Period of calibration 

ID 1 
Mass Flow 
Transmitter 

Rosemount 3095M 0217271 
05-Nov-
2007  

12-Sept-
2007 

according to supplier 
information ten year 
stability 

ID 3 
Electricity 
meter 

SCHNEIDER 
ELECTRIC 

CM3250 0015000219 
05-Nov-
2007  

Factory 
calibration 

every five years 

 
 
 

B.1.2. Calibration procedures: 
 
The calibration of the monitoring equipment was carried out according to the information provided in the 
PDD. Since the initial calibration by the manufacturers took place a year ago, no further calibrations were 
necessary. 
 
 
B.2.  Data collection (accumulated data for the whole monitoring period): 
 

B.2.1.  List of fixed default values: 
 

Parameter Default value Description 

ID 5: kmi 340 km and 133 km Distance from Coto and Quepos to Barranca 

ID 6: VFcons 0.6 l/km Vehicle fuel consumption 

ID 7: CVDiesel 45.91 (MJ/kg) Calorific value of the fuel 

ID 8: DDiesel 0.85 kg/l Diesel density in Costa Rica 

ID 9: EFDiesel 74.1 tCO2/TJ Emission factor diesel 

ID 10: EUy 1.07 GWh Electricity consumption of baseline boiler (coal) 

ID 11: EFgrid 62.86 tCO2/GWh Emission factor of the Costa Rican grid 

ID 12: ηth 78 % Efficiency of the boiler in the baseline scenario 

ID 13: ηp 80 % Efficiency of the boiler in the project scenario 

ID 14: NCVc 25.73 TJ/kt Net calorific value of coal 

ID 15: COEFc 2380 tCO2/kt coal CO2 Emission factor for coal 

ID 16: hss 2782.73 KJ/kg Enthalpy of saturated steam at 12 bar 
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B.2.2. Data concerning GHG emissions by sources of the project activity: 

 

Data variable Unit Description 

ID 2: trucksi,y number Number of trucks and origin 

ID 3: EUy GWh Electricity consumption of the biomass boiler 

 
 

B.2.3.  Data concerning GHG emissions by sources of the baseline: 
 

Data variable Unit Description 

ID 1: Fss t Steam flow 

ID 4: Mc t Mass of coal consumption for co-incineration 

 
 
In this monitoring period no co-incineration of coal took place. 
 

B.2.4. Data concerning leakage: 
 
Since the used technology does not involve equipment transferred from another activity and the existing 
equipment is not transferred to another activity, no leakage needs to be considered. 
 
 
B.3.  Data processing and archiving: 
 
Data processing and archiving is described in detail in separate documents that will be available on-site. 
 
B.4.  Special event log: 
 

Date Special event  

20
th
 until 24

th
 of Mar-08 Boiler shut down due to problem with inductive fan 

19
th
 and 20

th
  of Aug-08 Boiler stopped due to electrical problems 

16
th
 until 28

th
 of Oct-08 Boiler shut down for cleaning of exhaust system 
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SECTION C. Quality assurance and quality control measures 
 
C.1. Documented procedures and management plan: 
 
 C.1.1. Roles and responsibilities: 
 
The Project owner is Industrial de Oleaginosas Americanas S.A. (INOLASA). INOLASA is therefore 
responsible for the operation and the monitoring of the project activities.  
 
 
 C.1.2. Trainings: 
 
During the crediting period internal trainings were performed. Receipts of these internal trainings will be 
available on-site. 
 
 
C.2.  Involvement of Third Parties: 
 
Support and consultancy regarding the CDM obligations is provided by the company OneCarbon 
International B.V., a subsidiary from the Dutch company Econcern. 
 
Documentation from the authorised boiler inspector during his yearly on-site visit will be available during 
the on-site visit. 
 
The third party check of the electricity meter was performed and the documentation will be available to the 
DOE.  
 
C.3. Troubleshooting procedures:  
 
In case of unforeseen problems or failures of the data recording system, the operating staff will switch to 
manual readings of all meters. This procedure is well defined and trained to the people, since manual 
readings as back-up for the computerised data readings have been a part of the normal operation since 
the starting period of this project. Furthermore, a logbook will be written all the time recording all 
deviations from normal operation and including observations and all other information necessary to 
document. In this way, jumps or periods where operating conditions are out of range can be identified and 
explained. 
 
In cases where no data are available due to failures of the monitoring equipment, the responsible for the 
monitoring decides as soon as possible which actions to undertake, in order  to minimise the amount of 
not registered GHG emission reductions. In this case, the CDM-consultant OneCarbon is consulted. 
 
 



CDM MONITORING REPORT 

Project 1314: Switching of fuel from coal to palm oil mill biomass waste residues at Industrial de 

Oleaginosas Americanas S.A. (INOLASA) 
 

 
page 7 

 
 

Date: 09.12.2008 Version: 2.1 

SECTION D. Calculation of GHG emission reductions 
 
D.1. The used formulas:  
 
The total emission reductions can be easily calculated with the results of the below described equations. 
The emission reduction is equal to the baseline emissions minus project emissions and leakage 
emissions. Leakage emissions in this project are considered to be zero. The general equation is as 
follows: 
 

ERy = BEy – (PEy + Ly) (1) 
 
ERy = Emission reductionyear  
BEy = Baseline emissionsyear  
PEy = Project emissionsyear  
Ly = Leakageyear  
 
 
Baseline emissions 

 
The baseline emissions can be calculated with the following equation: 
 

yboileryheaty BEBEBE ,, +=  (2) 

 
Where : 
BEheat,y = Emissions due to coal combustion. In absence of the project the 

heat would be generated by a coal boiler.  
BEboiler,y = Emissions caused by grid electricity consumption (coal boiler).  

    
 
The emissions due to coal combustion are determined by dividing the amount of generated heat during 
the project activity by the net calorific value of coal and the efficiency of the coal boiler. This is multiplied 
with a CO2 emission factor for the displaced fossil fuel (coal): 
 

i

ith

y

yheat COEF
NCV

Q
BE ⋅

⋅
=

η
,  (3) 

 
Where: 
 
BEheat,y  = the baseline emissions for fossil fuels during the year y in tons of 

CO2eq. 
Qy = is the quantity of heat generated in the project plant using renewable resources 

only, that displaces heat generation in the fossil fuel fired boiler during the year y in 
TJ. This is the same variable mentioned in AMS.I-C ver. 10 as HGy. 

ηth  = is the energy efficiency of the boiler. The energy efficiency of the boiler that would 
be used in absence of the project activity is based upon the manufacturer’s 
information. (ID 12, fixed) 

NCVi = is the net calorific value of the fossil fuel type i per TJ/kt. In the project only coal as 
a fossil fuel is used. (ID 14, fixed) 

COEFi  = is the CO2 emission factor of the fossil fuel type i fired in the boiler in the absence of 
the project activity in tCO2/kt – in the project activity only coal. (ID 15, fixed) 
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In order to open the possibility of co-incinerating renewable biomass and a minor fraction of coal, Qy 
should always be calculated using the following formulae (in this monitoring period no co-incineration took 
place): 
 

( )
pcyyy NCVMcQtQ η⋅⋅−=  (4) 

 
Where: 
Qy = is the quantity of heat generated in the project plant using renewable resources 

only, that displaces heat generation in the fossil fuel fired boiler during the year y in 
TJ. 

Qty  = is the total quantity of heat generated in the project plant using renewable and fossil 
fuel resources, during year y, in TJ.   

Mcy = is the total mass of coal consumption for co-incineration at the project plant, during 
year y, in kt. (ID 4, to be monitored) 

NCVc = is the net calorific value for coal (TJ/kT). A default value of 11,404 BTU/lb will be 
considered based on tests done to Colombian coal (equivalent to 26.5 TJ/kt). (ID 
14, fixed) 

ηp  = is the energy efficiency of the boiler in the project scenario. This variable is based 
upon the manufacturer’s information. (ID 13, fixed) 

 
The purpose of co-incineration for certain periods is to assure the supply of steam needed for the soybean 
process.  
 
The total quantity of heat generated in the project plant (Qty), is to be based on the following equation: 
 

610/ssssy FhQt ⋅=  (5) 

 
Where  
Qty  = is the total quantity of heat generated in the project plant using renewable and fossil 

fuel resources, during year y, in TJ.   
hss = is the enthalpy of the saturated steam at 12 bar (2782.73  MJ/t set as a default 

value) (ID 16, fixed).   
Fss  = is the steam flow monitored, during year y (t/year) (ID 1, to be monitored) 
 
The emissions resulting from electricity consumption by the boiler are determined by: 
 

gridyyboiler EFEUBE ⋅=,  (6) 

 
Where: 
BEboiler,,y  =  Baseline emissions resulting from electricity usage in year ‘y’ 
EUy =  Electricity Usage in year ‘y’ (ID 10, fixed) 
EFgrid  =  Emission factor of the Costa Rican grid. (ID 11, fixed) 
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Project emissions 
 
The project emissions can be calculated with the following equation: 
 
PEy = PEtrans,y + PEboiler,y (7) 
 
Where : 

PEtrans,y  =  project emissions resulting from transportation of the biomass in year ‘y’ 

PEboiler,,y  =  Project emissions resulting from electricity usage in year ‘y’ 
 
The CO2 emissions from a biomass load are calculated from the quantity and the specific CO2-emission 
factor of the fuel used by the trucks.  
 

iyiytrans TransCOEFtrucksPE ⋅=∑ ,,  (8) 

Where:  
PEtrans,y  =  project emissions resulting from transportation of the biomass in year ‘y’ 
trucksi,y  =  number of trucks supplying the biomass originating from palm oil mill i in year ‘y’  

(ID 2, to be monitored) 
TransCOEFi  =  Coefficient for the CO2 emissions from 1 truck load of biomass originating from 

palm oil mill i 
 

dieseldieseldieselconsii EFDCVVFkmTransCOEF ⋅⋅⋅⋅=  (9) 

Where: 
Kmi  =  distance from palm oil mill i to the biomass boiler (km) (ID 5, fixed) 
VFcons  =  vehicle fuel consumption in litres per kilometre (l/km) (ID 6, fixed) 
CVdiesel  =  Calorific value of the fuel (MJ/kg) (ID 7, fixed) 
Ddiesel  =  diesel density (kg/l) (ID 8, fixed) 
EFdiesel  =  emission factor diesel (tCO2/MJ) (ID 9, fixed) 
 
For the transportation of biomass trucks with a load capacity of 28 ton are used. To be conservative, 
TransCOEFi is determined based on a full truck load. The trucks use 0.6 liter of diesel per kilometer

2
, the 

calorific value of the fuel is 45.91 MJ/kg
3
, the fuel density of diesel in Costa Rica is 0.85 kg/l

4
 and the 

emission factor of the fuel is 20.2 tC/TJ
5
. 

 
The project emissions resulting from electricity consumption by the boiler are determined by: 
 

gridyyboiler EFEUPE ⋅=,  (10) 

 
Where: 
PEboiler,,y  =  Project emissions resulting from electricity usage in year ‘y’ 
EUy  =  Electricity Usage in year ‘y’ (ID 3, to be monitored) 
EFgrid  =  Emission factor of the Costa Rican grid. (ID 11, fixed) 

                                                      
2
 Source: truck supplier 

3
 Source: Refinadora Costarricense de Petróleo, RECOPE 

4
 Source: Refinadora Costarricense de Petróleo, RECOPE 

5
 Source: 2006 IPCC Guidelines for National GHG inventories Table 1.3 p1.21 
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D.2. GHG emission reductions (referring to B.2. of this document) 
 

D.2.1. Project emissions: 
 
The project emissions for the project activity according to the PDD are included in the following table: 
 

  ID2: number of trucks PEtrans  ID3: EUy in PEboiler  PEtotal  

Month Quepos Coto 47 [tCO2e] MWh [tCO2e] [tCO2e] 

Jan-08 6 24 31,08 8,01 0,50 31,59 

Feb-08 4 26 32,52 4,00 0,25 32,77 

Mar-08 0 45 53,09 136,79 8,60 61,69 

Apr-08 17 43 58,58 168,50 10,59 69,17 

May-08 4 56 67,91 186,25 11,71 79,62 

Jun-08 15 59 76,53 40,90 2,57 79,10 

Jul-08 15 58 69,45 10,61 0,67 70,12 

Aug-08 15 57 74,17 90,43 5,68 79,85 

Sep-08 17 25 37,34 149,13 9,37 46,71 

Oct-08 13 62 79,15 97,40 6,12 85,27 

Nov-08 25 35 52,83 123,49 7,76 60,59 

Sum 131 490 632,66 1.015,50 63,83 696,49 

 
 
 

D.2.2. Baseline emissions: 
 
The baseline emissions for the project activity according to the PDD are included in the following table: 
 

 ID 1: ID 4: BEheat  BEboiler  BEtotal  

Month Fss [t] Mc [t] [tCO2e] [tCO2e] [tCO2e] 

Jan-08 0,00 0,00 0,00 5,71 5,71 

Feb-08 0,00 0,00 0,00 5,34 5,34 

Mar-08 8.238,15 0,00 2.718,59 5,71 2.724,30 

Apr-08 9.679,65 0,00 3.194,28 5,53 3.199,81 

May-08 10.885,35 0,00 3.592,16 5,71 3.597,88 

Jun-08 1.712,85 0,00 565,24 5,53 570,77 

Jul-08 0,00 0,00 0,00 5,71 5,71 

Aug-08 5.221,40 0,00 1.723,06 5,71 1.728,77 

Sep-08 9.697,20 0,00 3.200,07 5,53 3.205,60 

Oct-08 6.629,80 0,00 2.187,83 5,71 2.193,54 

Nov-08 9.717,60 0,00 3.206,81 5,53 3.212,33 

Sum 61.782,00 0,00 20.388,05 61,73 20.449,78 
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D.2.3. Leakage: 
 
Leakage is considered to be zero (see also section B.2.4). 
 

D.2.4. Summary of the emissions reductions during the monitoring period: 
 
According to the general equation:  
 

ERy = BEy – (PEy + Ly) 

 

Emission reduction = Baseline emissionstotal – (Project emissions + Leakage) 
 
 

  BEtotal  PEtotal  ERtotal  

Month [tCO2e] [tCO2e] [tCO2e] 

Jan-08 5,71 31,59 -25,87 

Feb-08 5,34 32,77 -27,43 

Mar-08 2.724,30 61,69 2.662,61 

Apr-08 3.199,81 69,17 3.130,64 

May-08 3.597,88 79,62 3.518,25 

Jun-08 570,77 79,10 491,67 

Jul-08 5,71 70,12 -64,41 

Aug-08 1.728,77 79,85 1.648,92 

Sep-08 3.205,60 46,71 3.158,89 

Oct-08 2.193,54 85,27 2.108,28 

Nov-08 3.212,33 60,59 3.151,74 

Sum 20.449,78 696,49 19.753,29 

 
 
The emission reductions for the period which is covered by this monitoring report is therefore  

 
19,753 t CO2e . 
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Section E.  Open issues from previous verifications 
 
From the previous verification, which took place in February 2008, regarding the 1

st
  monitoring period, 

five Forward Action Requests came up. 
 

• FAR 1: All deviations from normal operation conditions, failure of the monitoring equipment and other 
incidents relevant for the project activity shall be documented in the logbook to ensure 
traceability of data. 
 
This has been done and will be presented to the DOE during the onsite visit. An explanation 
can also be found in section C.3 
 

• FAR 2: There is no back up device for the electricity meter. In case of breakdown of the equipment a 
strategy of substitute value shall be implemented. 
 
The meter will be checked daily, if there is a problem or breakdown the meter will be 
maintained and/or calibrated or if necessary replaced. If there will be a time period with no 
data, there will be a conservative estimation of the electricity consumption based on the 
number plate capacity. 
During the 2

nd
 monitoring period, no problems or breakdowns of the electricity meter took 

place. 
 

• FAR 3: Records of project related trainings shall be kept as evidence. 
 
Training records were kept as evidence and can be presented to the DOE during the onsite 
visit of the verification. See also section C 1.2 
 

• FAR 4: The procedures for internal auditing shall be determined in written form. 
 
During the yearly revision of the documents according to operational procedures, the 
procedures for internal auditing were added. That will be proved during the verification onsite 
visit. 
 

• FAR 5: Third party check of the generated steam and the electricity consumption as indicated in annex 
4 of the registered PDD is to be carried out. The frequency of this third party checks shall be 
determined. 
 
The checks were performed according to the PDD. The steam generation was checked during 
the yearly visit of the boiler inspector and the electricity meter was checked during the site 
visits by a third party. The documentation of these checks will be available on-site.  
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Annex 1 
 

Definitions and acronyms 
 

ACM : Approved Consolidated Methodology 

CDM : Clean Development Mechanism 

DOE : Designated Operational Entity 

EFB : Empty Fruit Bunches 

FAR : Forward Action Request (from a previous verification) 

GHG : Greenhouse Gases 

IPCC : Intergovernmental Panel on Climate Change 

PDD : Project Design Document 

PKS : Palm Kernel Shells 

 


