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Project Description: 
 
El Canadá Hydroelectric Project consists of a 43 MW peaking run-of-river hydroelectric plant located 
on the Samalá River on the west coast of Guatemala, near the town of Santa María de Jesus. The 
western Guatemala region has 350 MW of demand and 31 MW of installed capacity. Construction 
began in February 2002 and was completed in December 2003. The Project started commercial 
operation per the Wholesale Market Norms on November 23rd, 2003. Since its commissioning, it has 
been producing an average of 175 GWh/year of electricity, which is sold to Guatemala’s largest 
commercial distributor, COMEGSA, under a 10-year Power Purchase Agreement (PPA). 
 
The Project contributes to the sustainable development of Guatemala in various ways. First, it has 
increased the supply of power to the local grid, improving stability and helping reduce losses in the 
distribution system. Second, it is reducing greenhouse gas emissions as well as emissions of local 
pollutants from power generation by using a cleaner energy source than what typically would have 
been used in the country. Third, it is one of the first renewable energy projects to be developed after 
the approval of Guatemala’s new General Electricity Law. Its development has provided important 
knowledge and experience for other project developers that are striving to participate in the 
competitive national and regional market. Fourth, through the agreements the Project Company has 
entered into with the neighbouring municipalities, the Project is conserving sub-surface water, it has 
re-forested parts of the land where it was constructed, and it is making annual payments to improve 
the conditions of the local communities. Finally, it has created 250 jobs, injecting at least US$ 30 
million into the Guatemalan economy over the course of the construction period. 
 
 
Technology employed by the project: 
 
Main Project Characteristics 
 
Installed Capacity: 43MW 
Generation: 175 GWH/year 
Head: 365 m 
Maximum Hydraulic Capacity: 13.4 m3/sec. 
Number of Units: 2 x 21.5 MW 
Powerline: 69 kV 
 
The Project collects power flows from the tailrace of the existing Santa María power plant that is 
owned by INDE and also collects spillages from the Santa María dam and local inflow from the area 
between the Santa María dam and the Project diversion dam. All power flows flow through a 
desander, located immediately downstream of the diversion dam, and are subsequently diverted 
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through a tunnel, three meters in diameter and approximately 1200 m long, to a regulating pond. The 
regulating pond is designed to collect water inflows for daily peaking operation, totalling 5 hours. The 
live storage volume is 184,000 m3, using an 8-meter pond fluctuation. The normal operating level of 
the reservoir is 1416.90 meters above sea level (masl) and the minimum operating level is 1409 
masl. An intake structure on the regulating reservoir is equipped with trash racks and a hydraulically 
operated gate. The gate is equipped to close during emergency conditions in the event of penstock 
rupture. The penstock is approximately 2400 m long and conveys the power flows from the regulating 
reservoir to the powerhouse. The penstock is comprised of a low- and a high-pressure section 1590 
and 800 m long, respectively. The penstock is bifurcated into two 1.45-m diameter penstock pipes, 
approximately 46 m from the powerhouse.  
 
The penstock pipe is buried over its total length. The low-pressure penstock diameter is 2.10 m, and 
the high-pressure section diameter 1.85 m. El Canadá powerhouse contains two 21.5-MW units. 
Each generating unit has a Pelton turbine and synchronous generator. The powerhouse crane has a 
capacity at least equal to the heaviest lift during equipment installation of 65 tons. The control room is 
be air conditioned and separate from the equipment area of the powerhouse. The output from the El 
Canadá facility is stepped up from 13.8 kV to 69 kV, before it is transmitted to Santa María substation 
about 3.6 km away for delivery to the INDE utility grid. The transmission line poles are steel and the 
guard and the power cables are 636 MCM ACSR. Each pole of the transmission line is grounded to 
provide a resistance of not more than 10 ohms. 
 
All equipment utilized in the El Canadá Project is proven technology that has been successfully 
applied worldwide. Each of the two 21.5-MW generating units has a Pelton turbine and a 
synchronous generator. The rubber dam used in the diversion dam is a new technology introduced to 
Guatemala. Rubber dam technology was chosen in order to properly regulate the level at the 
diversion dam considering the operational restrictions due to being down stream from the Santa 
Maria powerhouse. This technology also has an added advantage during high volume situations 
during the wet season, the rubber dam can be deflated in order to avoid diverting mud, rocks, tree 
trunks, and other garbage into the desander. 
 
 
Physical Location: 
 
The Project is located on the Samalá River, 12 kilometers south of the Quetzaltenango Municipality 
and 198 kilometers due west from Guatemala City. Quetzaltenango is Guatemala’s second largest 
city and is responsible for a large portion of the 350 MW maximum demand of the western region. 
The Samalá River is nearly 130 kilometers in length, and has relatively high flows, due to intense 
rainstorms over the western slopes of the volcanic mountain ranges that act as the river’s basin. The 
slopes around the Project are very steep, with small plateaus. The Project is located immediately 
downstream from the existing Santa María hydro powerhouse owned by the national utility, Instituto 
Nacional de Electrificación (INDE), and utilizes some of the existing infrastructure. 
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Category of the project activity: 
 
Grid-connected electricity generation from renewable energy sources. 
 
Choice of the crediting period: 
 
Renewable crediting period. 
 
Crediting Life Time: 
 
21 years. 
 
Length of the first crediting period: 
 
7 years. 
 
Baseline Emission Rate: 
 
0.71 tCO2/MWh. The baseline emission rate is calculated ex-ante. 
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Objective: 
 
The objective of the present inform is to assure the complete, consistent, clear, and accurate 
monitoring and calculation of the emissions reductions, within the El Canadá Hydroelectric 
boundaries, during the first verification period from November 23rd, 2003 to June 30, 2007. 
 
Personnel responsible: 

 
 The Plant Manager of El Canadá Hydroelectric Project is responsible of the electric energy 

measurement. 
 The Marketing Analyst engineer of Generadora de Occidente, Ltda. is in charge of the 

monitoring process. 
 The General Manager is responsible of the Monitoring Plan. 

 
 
Operational and Management Structure 
 
The monitoring of the emissions reductions was done according to the operational structure shown in 
the below chart. The first step is measuring process, followed by verification of the measurement, 
calculation of the emissions reductions, and finally, review and analysis of results. Generadora de 
Occidente, Ltda. General Manager will be the responsible for the monitoring process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plant Manager 
• Measurement of the Electric energy produced 

Engineer in charge of monitoring process 
• Verification of the measurement  
• Calculation of the emissions reduction 

General Manager 
• Review and analysis of the results 
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Measuring and calculation procedure 
 
Measuring 
 
The Plant Manager collects electronically and monthly the generation data from the commercial 
energy meter installed in the El Canada Substation, which measures the energy produced by El 
Canada Hydroelectric Project and Montecristo Hydroelectric Project. In the Montecristo Substation in 
the 69 KV bus is installed the energy meter of Montecristo Hydroelectric Project, therefore El Canadá 
Hydroelectric Project could be calculated by difference. The generation data is reported in a 
spreadsheet for measuring control and register. The commercial meter data collection of the 
monitored month takes place during the first week of the following month. From the period November 
23rd, 2003 to June 30, 2007, the commercial energy meter installed in the El Canadá Substation 
registered the following information: 
 
      
 

Month Generation (MWh)
January -                         
February -                         

March -                         
April -                         
May -                         
June -                         
July -                         

August -                         
September -                         

October -                         
November 2,726                     
December 9,937                    

Total 12,663                  

El Canadá and Montecristo 
Hydroelectric Projects

Year:   2003

Month Generation (MWh)
January 9,376                     
February 8,319                     

March 8,423                     
April 8,955                     
May 12,238                   
June 15,764                   
July 12,442                   

August 10,136                   
September 16,327                   

October 19,473                   
November 11,424                   
December 10,041                  

Total 142,918                

El Canadá and Montecristo 
Hydroelectric Projects

Year:   2004
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

Month Generation (MWh)
January 9,023                     
February 7,663                     

March 8,303                     
April 8,203                     
May 12,433                   
June 19,208                   
July 20,663                   

August 17,706                   
September 20,055                   

October 22,863                   
November 15,835                   
December 12,476                  

Total 174,432                 

Year:   2005

El Canadá and Montecristo 
Hydroelectric Projects

Month Generation (MWh)
January 11,409                   
February 9,118                     

March 9,734                     
April 8,436                     
May 14,065                   
June 22,649                   
July 13,582                   

August 12,771                   
September 18,430                   

October 19,876                   
November 14,337                   
December 11,881                  

Total 166,287                

El Canadá and Montecristo 
Hydroelectric Projects

Year:   2006
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Month Generation (MWh)
January 10,925                   
February 9,230                     

March 10,735                   
April 11,994                   
May 13,709                   
June 21,516                   
July -                         

August -                         
September -                         

October -                         
November -                         
December -                       

Total 78,108                 

El Canadá and Montecristo 
Hydroelectric Projects

Year:   2007
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Plant Manager collects electronically and monthly the generation data from the commercial 
energy meter installed in the Montecristo Substation, which measures the energy produced by 
Montecristo Hydroelectric Project. The generation data is reported in a spreadsheet for measuring 
control and register. The commercial meter data collection of the monitored month takes place during 
the first week of the following month. From the period November 23rd, 2003 to June 30, 2007, the 
commercial energy meter installed in the Montecristo Substation registered the following information: 
 
 
 

Month Generation (MWh)
January -                         
February -                         

March -                         
April -                         
May -                         
June -                         
July -                         

August -                         
September -                         

October -                         
November -                         
December -                        

Total -                        

Year:   2003
Montecristo Hydroelectric Project

Month Generation (MWh)
January -                         
February -                         

March -                         
April -                         
May -                         
June -                         
July -                         

August -                         
September -                         

October -                         
November -                         
December -                        

Total -                        

Montecristo Hydroelectric Project
Year:   2004
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Month Generation (MWh)
January -                         
February -                         

March -                         
April -                         
May -                         
June -                         
July -                         

August -                         
September -                         

October -                         
November -                         
December -                        

Total -                        

Montecristo Hydroelectric Project
Year:   2005

Month Generation (MWh)
January -                         
February -                         

March -                         
April -                         
May 1,145                     
June 2,253                     
July -                         

August -                         
September -                         

October -                         
November -                         
December -                        

Total 3,397                    

Montecristo Hydroelectric Project
Year:   2006

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Month Generation (MWh)
January -                         
February -                         

March 1,136                     
April 2,611                     
May 2,955                     
June 4,621                     
July -                         

August -                         
September -                         

October -                         
November -                         
December -                       

Total 11,323                 

Montecristo Hydroelectric Project
Year:   2007

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Plant Manager collects electronically and monthly the generation data from the commercial 
energy meter installed in the El Canadá Substation, which measures the energy produced by El 
Canadá Hydroelectric Project and Montecristo Hydroelectric Project. In the Montecristo Substation in 
the 69 KV bus is installed the energy meter of Montecristo Hydroelectric Project, therefore El Canadá 
Hydroelectric Project could be calculated by difference. Calculated the difference the generation data 
is reported in a spreadsheet for measuring control and register. The commercial meter data collection 
of the monitored month takes place during the first week of the following month. From the period 
November 23rd, 2003 to June 30, 2007, the energy produced by El Canadá Hydroelectric Project 
registered the following information: 
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Month Generation (MWh)
January -                         
February -                         

March -                         
April -                         
May -                         
June -                         
July -                         

August -                         
September -                         

October -                         
November 2,726                     
December 9,937                    

Total 12,663                  

Year:   2003
El Canadá Hydroelectric Project

Month Generation (MWh)
January 9,376                     
February 8,319                     

March 8,423                     
April 8,955                     
May 12,238                   
June 15,764                   
July 12,442                   

August 10,136                   
September 16,327                   

October 19,473                   
November 11,424                   
December 10,041                  

Total 142,918                

Year:   2004
El Canadá Hydroelectric Project

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Month Generation (MWh)
January 9,023                     
February 7,663                     

March 8,303                     
April 8,203                     
May 12,433                   
June 19,208                   
July 20,663                   

August 17,706                   
September 20,055                   

October 22,863                   
November 15,835                   
December 12,476                  

Total 174,432                

Year:   2005
El Canadá Hydroelectric Project

Month Generation (MWh)
January 11,409                   
February 9,118                     

March 9,734                     
April 8,436                     
May 12,920                   
June 20,396                   
July 13,582                   

August 12,771                   
September 18,430                   

October 19,876                   
November 14,337                   
December 11,881                  

Total 162,889                

Year:   2006
El Canadá Hydroelectric Project

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Month Generation (MWh)
January 10,925                   
February 9,230                     

March 9,599                     
April 9,383                     
May 10,754                   
June 16,895                   
July -                         

August -                         
September -                         

October -                         
November -                         
December -                       

Total 66,786                 

El Canadá Hydroelectric Project
Year:   2007
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Calculation energy produced and verification 
 
The person in charge of the monitoring process verifies the accuracy of the recorded energy data. 
For this purpose, is necessary to compare the data recorded against the information of the 
commercial measurement published by the Administrador del Mercado Mayorista (AMM) in 
Certificates emitted by them. 
 
The measuring verification is carried out as below shown: 
 
 El Canadá Hydroelectric Project Measurement Control

Year:   2003

Month El Canada 
Generation (MWh)

AMM Comercial 
Measurement 

(MWh)

El Canada 
validated 

generation

January -                         -                     Validated
February -                         -                     Validated

March -                         -                     Validated
April -                         -                     Validated
May -                         -                     Validated
June -                         -                     Validated
July -                         -                     Validated

August -                         -                     Validated
September -                         -                     Validated

October -                         -                     Validated
November 2,726                     2,726                 Validated
December 9,937                    9,937               Validated

Annual Total 12,663                  12,663             

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 El Canadá Hydroelectric Project Measurement Control

Year:   2004

Month El Canada 
Generation (MWh)

AMM Comercial 
Measurement 

(MWh)

El Canada 
validated 

generation

January 9,376                     9,376                 Validated
February 8,319                     8,319                 Validated

March 8,423                     8,423                 Validated
April 8,955                     8,955                 Validated
May 12,238                   12,238               Validated
June 15,764                   15,764               Validated
July 12,442                   12,442               Validated

August 10,136                   10,136               Validated
September 16,327                   16,327               Validated

October 19,473                   19,473               Validated
November 11,424                   11,424               Validated
December 10,041                  10,041             Validated

Annual Total 142,918                142,918           
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El Canadá Hydroelectric Project Measurement Control
Year:   2005

Month El Canada 
Generation (MWh)

AMM Comercial 
Measurement 

(MWh)

El Canada 
validated 

generation

January 9,023                     9,023                 Validated
February 7,663                     7,663                 Validated

March 8,303                     8,303                 Validated
April 8,203                     8,203                 Validated
May 12,433                   12,433               Validated
June 19,208                   19,208               Validated
July 20,663                   20,663               Validated

August 17,706                   17,706               Validated
September 20,055                   20,055               Validated

October 22,863                   22,863               Validated
November 15,835                   15,835               Validated
December 12,476                  12,476             Validated

Annual Total 174,432                174,432           

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 El Canadá Hydroelectric Project Measurement Control

Year:   2006

Month El Canada 
Generation (MWh)

AMM Comercial 
Measurement 

(MWh)

El Canada 
validated 

generation

January 11,409                   11,409               Validated
February 9,118                     9,118                 Validated

March 9,734                     9,734                 Validated
April 8,436                     8,436                 Validated
May 12,920                   12,920               Validated
June 20,396                   20,396               Validated
July 13,582                   13,582               Validated

August 12,771                   12,771               Validated
September 18,430                   18,430               Validated

October 19,876                   19,876               Validated
November 14,337                   14,337               Validated
December 11,881                  11,881             Validated

Annual Total 162,889                162,889           
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 El Canadá Hydroelectric Project Measurement Control
Year:   2007

Month El Canada 
Generation (MWh)

AMM Comercial 
Measurement 

(MWh)

El Canada 
validated 

generation

January 10,925                   10,925               Validated
February 9,230                     9,230                 Validated

March 9,599                     9,599                 Validated
April 9,383                     9,383                 Validated
May 10,754                   10,754               Validated
June 16,895                   16,895               Validated
July -                         -                     Validated

August -                         -                     Validated
September -                         -                     Validated

October -                         -                     Validated
November -                         -                     Validated
December -                        -                   Validated

Annual Total 66,786                  66,786             

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Calculation of emissions reductions 
 
The person responsible of perform the Monitoring Process calculated the emissions reductions for 
the First Verification Period (From November 23rd, 2003 to June 30, 2007) using the ex ante emission 
factor according to the Table A.3.5 on the PDD. 
 
The chart prepared for the calculation is: 
 
 

Year Annual validated 
generation (MWh)

Emission factor 
(ton CO2/MWh)

Emissions 
reductions (ton 

CO2)

2003 12,663                   0.71 8,991               
2004 142,918                 0.71 101,472           
2005 174,432                 0.71 123,847           
2006 162,889                 0.71 115,651           
2007 66,786                   0.71 47,418             
2008 -                         0.71 -                   
2009 -                         0.71 -                   
2010 -                        0.71 -                  
Total 559,688                397,378         

El Canadá Hydroelectric Project. First Crediting Period.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From November 23rd, 2003 to June 30, 2007 the El Canadá Hydroelectric Project has reduced 
397,378 tones of CO2 by using renewable resources for the generation of electrical energy. 
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Calibration of the meters of energy 
 
The manufacturer SIEMENS realized the test of both meters of energy or Generadora de Occidente, 
Ltda. in July 30, 2003. Each meter was tested by twagoner and found to comply with the following 
criteria: 
 

 Pulse Outputs 
 Individual Phase Drop 
 Aux Power 
 Flash EPROM Verified 
 Cold Start 
 RS-232 Direct Port 
 RS-485 Master/Slave 
 Power Fail/Trip Recovery 
 No Format Jumper 
 Optical Communications 
 Battery Verified 
 No Protocol Test Required 
 2400 Baud Modem Comm. 
 Hipot 
 Contrast Pot Sealed 
 Current Loop 
 Firmware Verified 
 Printer Port 
 RJ-11 Cable 

 
 
The certificates delivered by the manufacturer SIEMENS of both meters of energy of Generadora de 
Occidente, Ltda. are the following ones: 
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According to the NCC-14 clause 14.12 "Periodic Verifications" the participant will verify his meters to 
fulfill the requirement of the Administrador del Mercado Mayorista, AMM (Wholesale Market 
Administrator) or of the manufacturer. Because of this, Generadora de Occidente, Ltda. last January 
26, 2007, proceeded to the calibration of his meters of energy, the principal meter and the support 
meter; giving as result that both meters fulfill with the requirements of the norm ANSI C12.20 and 
they were certified by the company AMELEC. 
 
The certificates delivered by the calibration of both meters of energy of Generadora de Occidente, 
Ltda. of the company AMELEC are the following ones: 
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According to the NCC-14 clause 14.12 "Periodic Verifications" the participant will verify his meters to 
fulfill the requirement of the Administrador del Mercado Mayorista, AMM (Wholesale Market 
Administrator) or of the manufacturer. Because of this, Generadora de Occidente, Ltda. last May 25, 
2007, proceeded to the calibration the principal meter; giving as result that both meters fulfill with the 
requirements of the norm ANSI C12.20 and they were certified by the company VELCA. 
 
The certificates delivered by the calibration of both meters of energy of Generadora de Occidente, 
Ltda. of the company VELCA are the following ones: 
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Meter of support  
 
The Hydroelectric Project El Canadá has a meter of principal energy that is used to obtain the 
readings of commercial measurement of the plant and a meter of support which is used to obtain the 
readings of commercial measurement in case that the principal meter trumps or is damaged, 
according to the stipulated in the regulation NCC-14 of the Administrador del Mercado Mayorista, 
AMM (Wholesale Market Administrator) in the clauses 14.6.1, 14.10.2 and 14.10.3. 
 
Training of the Personnel 
 
The engineer in charge of monitoring process received training on introduction to the CDM, the 
different methodologies and project design document, given by the instructing Alaide Gonzalez of the 
company Energy and Environment on December 19 and 20, 2005. Likewise the engineer in charge of 
monitoring process received a training of CDM project monitoring, given by the instructing Alaide 
Gonzalez of the company Energy and Environment on January 9, 2006. 
 
The certificates delivered by the company Energy and Environment of these trainings are the 
following ones: 
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Certification of Records of Measurement 
 
In March 14, 2007 the Administrador del Mercado Mayorista, AMM (Wholesale Market Administrator) 
delivered the certification of records of measurement from November 19, 2003 to December 31st, 
2006 of Generadora de Occidente, Ltda.  
 
The certificates delivered by the Wholesale Market Administrator of this measurement are the 
following ones: 
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