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GLOSSARY OF TERMS 
 
% CH4 % Methane 
AM Approved Methodology 
CDM Clean Development Mechanism 
CER Certified Emission Reduction 
CF Conversion Factor 
CH4 Methane 
CLP Logical programmed control 
CNTP Standard Temperature and Pressure Condition 
CO2 Carbon dioxide 
CTRC Caieiras Landfill 
DNV Det Norske Veritas 
ER Emission Reduction 
ERM Environment Resources Management Ltd. 
FT-01 Biogas Flow 
GHG Greenhouse Gases 
GWP Global Warming Potential 
LFG Landfill Gas 
MVP Monitoring and Verification Protocol 
Nm3 Normal cubic meters 
O2 Oxygen 
P Pressure 
PDD Project Design Document 
PT-02 Biogas Pressure 
PTO  Operational Procedure 
RSD Household solid waste 
SD Sustainable Development 
SGS Societé Generale de Surveillance 
TCO2e Tonne of Carbon Dioxide Equivalent 
TT-02 Biogas Temperature 
TT-11 Flare Temperature 
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INTRODUCTION 
 
ESSENCIS SOLUÇÕES AMBIENTAIS SA is located in Bandeirantes highway, 
Km 33, Caieiras, São Paulo, Brazil and implanted the LANDFILL GAS 
EMISSIONS REDUCTION in the CTR Caieiras (CTRC) according to Project 
Design Document version 3 of September 2005. The project was properly 
validated in December/2004 (as by the validation report DNV No. 2005-458 
ver.4 of May 1st, 2005), approved by the Brazilian Government on August 24th, 
2005 and registered at Executive Board at March 9th, 2006. 
The crediting period is 21 years. 
 
The biogas system has been inserted in the ESSENCIS ISO 9001 systems in 
May 30th. The company is certified ISO 14001 since Jun 16th, 2006. The 
certification scope from the Biogas management activity was audited and 
approved by BSI. 
 

OBJECTIVE 
 
The purpose of this report is to quantify the volume performed of Greenhouse 
Gas Emission Reductions (ER), in tones of carbon dioxide equivalent from July 
1st of 2008 to December 31st of 2009 to be certified by the Designated 
Operational Entity as per The Kyoto Protocol and CDM Modalities Procedures 
requirements (Decision 17.CP7).  
 

GENERAL DESCRIPTION OF THE PROJECT 
 
The project activity in question is located inside the CTR Caieiras, and consists 
of the capture of methane produced by waste decomposition and its complete 
destruction by combustion at high temperatures.  
 
Project Participants: 
 

Project operator: ESSENCIS SOLUÇÕES AMBIENTAIS S.A. 
BRAZIL, (project developer) 

Annex 1 Party:   ELECTRIC POWER DEVELOPMENT CO., LTD.  
JAPAN 

 
 
Project location / general data: 
 
The CTR Caieiras is located on the extreme northeast of Caieiras municipality, 
on the Metropolitan Area of São Paulo (RMSP). 
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BASELINE AND MONITORING METHODOLOGY 
 
Approved consolidated monitoring methodology ACM0001 version 2: 
“Consolidated monitoring methodology for landfill gas project activities”. 
 

This methodology is applicable to landfill gas capture project activities where 
the baseline is the partial or total atmospheric release of the gas and the project 
activities include situations such as: 

a) the captured gas is flared” 

The items b and c are not applicable to Caieiras landfill gas emission reduction 
project and then will not be mentioned in this PDD. 
The electricity generation from biogas was not contemplated by the project for 
this period. The electricity used to pump biogas (potential leakage) is from the 
grid, hydro power source predominant in the region. 
Methane collected and flared: 

The amount of methane actually flared (MDflared,y) will be determined by 
monitoring, as follows: 
• Amount of landfill gas collected (LFGy) in m³, using a continuous flow meter; 
• Percentage of landfill gas that is methane (wCH4y) in %, using a continuous 

analyzer; 
In addition, the methane content of the flare emissions will be analyzed at least 
quarterly to determine the flare efficiency (FE), the fraction of methane 
destroyed. 
And also, regarding quality procedures: 
• The equipment to measure the biogas flow must be appropriated to the local 

climate conditions and to any contaminant that might exist in the biogas; 
• All the equipment is calibrate yearly following the Calibration Table. 
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  Data collected in order to monitor emissions from the project activity, and how this data will be archived:
 

ID number 

 
Data 

variable  

Source of data  Data 

unit 

Measured 

(m), 

calculated 

(c),  

estimated 

(e),  

Recording 

frequency 

Propo

rtion 

of 

data 

to be 

monit

ored 

How will 

the data 

be 

archived? 

(electroni

c/ paper) 

1 

 

LFGtotal,y Total amount 

of landfill gas 

captured and 

flared 

[m³] m and c Continuous/

periodic 

100% electronic Measured by a flow meter.

period, 100% of gas m

flared.

Data aggregate monthly and yearly.

The register is each 

 

 

2 LFGflare,y Amount of 

landfill gas 

flared 

[m³] m and c Continuous 100% electronic Measured by continuous gas quality 

analyzer

complementary method 

Sm3/h of LFG, LFG temperature

pressure

working hours

 

 

 
3 LFGelectri

city,y 

Amount of 
landfill gas 

going into 

electricity 

generator 

[m³] m and c Continuous 100% electronic Not Applicable. The project 

generate

period.
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4 

 

FE Flare 
combustion/ 

efficiency 

determined by 

external  

company in 

Essencis site 

% m and c  Quarterly N/a Electronic 

/  

Periodic measurement of methane 

content of flare exhaust gas.

 

5 wCH4,y Methane 

fraction in the 

landfill gas 

% m and c Continuous 100% electronic Measured by 

analyzer

 

 

6 T Temperature 

of the landfill 

gas 

[°C] m Continuous 

/ periodic 

100% electronic Measured to 

to Nm
 

 

7 P Pressure of the 

landfill gas  

[Pa] m Continuous 

/ periodic 

100% electronic Measured to convert the flow from m

to Nm
 

 

8 Energy Total amount 

of electricity 

and/or other 

energy carriers 

used in the 

project for gas 

pumping and 

heat transport 

(not derived 

from de gas) 

[MWh

] 
m Continuous 100% Electronic 

and paper 

Required to determine CO

from use of electricity or other energy 

carriers to operate the project activity

Formatiert: Nummerierung und

Aufzählungszeichen
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9 CO2 

emission 

CO2 emission 

intensity of the 

electricity 

and/or other 

energy carrires 

in ID 3.9 

[m³] m Annually 100% electronic Required to determine CO

from use of electricity or other energy 

carriers to operate the project activity

10 HE Regulatory 

requirements 

relating to 

landfill gas 

projects 

Test n/a Annually 100% electronic Required for any

adjustment factor (AF) or directly 

MDreg,y

11 MDindus

try,y 

Amount of 

methane sold 

to industry 

[m³] m Continuous 100% Electronic 

and  

invoice 

Not Applicable. The project didn’t sell 

methane to industry in this period.

 

 

Flare working hours: 
 
The Flare working hours is calculated in document “IMP 403 - Dados Registrador Isodoc” 

the registered minutes of operation. 
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CER VOLUME REQUIRED 
 
The CER volume required for this period is 732,529 tons.  
 
Calculation MEMO: 
  
The supervisor system calculates the methane flow in Nm3/h according to the 
monitoring plan (annex 4 PDD). 
 
 
ER = Q CH4 x Density biogas x Global Warming Potential of Methane x Baseline factor x 
Methane efficiency destruction factor 
 
ER1 (from June 30 to August 7): ((29,970,950.08 - 26,449,560.47) x 0,0007168 x 21 x 0,8 x 0,999914) =  42,401.77 
TCO2e; 
ER2 (from August 8 to November 17): ((39,917,955.71 - 29,970,950.08) x 0,0007168 x 21 x 0,8 x 0,974361) = 
116,713.08 TCO2e; 
ER3 (from November 18 to January 27): ((47,201,684.27 - 39,917,955.71) x 0,0007168 x 21 x 0,8 x 0,999889) = 
87,702.67 TCO2e; 
ER4 (from January 28 to April 02): ((53,938,506.37 - 47,201,684.27) x 0,0007168 x 21 x 0,8 x 0,999993) = 81,125.86 
TCO2e; 
ER5 (from April 3 to July 12): ((65,380,068.36 - 53,938,505.37) x 0,0007168 x 21 x 0,8 x 0,999991) = 137,780.81 
TCO2e; 
ER6 (from July 13 to October 20): ((77,626,329.58 - 65,380,068.36) x 0,0007168 x 21 x 0,8 x 0,999955) = 
147,465.78 TCO2e; 
ER7 (from October 21 to December 31): ((87,594,095.46 - 77,626,329.58) x 0,0007168 x 21 x 0,8 x 0,999974) = 
120,031.11 TCO2e 
 

ER = ER1 + ER2 + ER3 + ER4 + ER5 + ER6 + ER7 = 733,221 TCO2e 
 
Q CH4  = 87,594,095.46 – 26,449,560.47 = 61,144,534.99 Total Methane Flow (Nm3) 
(from July 1st 2008 to December 31st 2009) 
Density biogas = 0.0007168  t/Nm3; 
Global Warming Potential of Methane = 21t CO2e/tCH4; 
Baseline factor = 0.8; 
Methane efficiency destruction factor = (from June 30 to August 7) = 0.999914; (from 
August 8 to November 17) = 0.974361; (from November 18 to January 27) = 0.999889; 
(from January 28 to April 02) = 0.999993; (from April 3 to July 12) = 0.999991; (from 
July 13 to October 20) = 0.999955; (from October 21 to December 31) = 0.999974.  
According to PDD, the flare efficiency test must be done 4 times per year. 
Was used the lower values efficiency of burned for the period of each test; 
Emission Factor of the Brazilian Grid (EF) = 0.282 tCO2e/MWh (from July/08 to 
December/08. Brazilian Government did not issued the 2009 EF, so the same factor is 
considered to 2009 for the period from January/09 to December/09); 
Emission factor from the LGP (EFLGP) = 2.93 tCO2e/t LGP  
(IPCC 2006 - http://cdm.unfccc.int/UserManagement/FileStorage/YELQ5DR68TVMYTV5BI7S1J15B8FNN2); 
(Emissions Factor according to the Science And Technology Ministry   
http://www.mct.gov.br/index.php/content/view/74689.html) 
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TOTAL ER for this period w/o leakage: tCO2e 733,221 

Leakage – Electric energy (529 MWh – 2008 and 1,907 MWh - 2009) 
Total =  2,436 x 0.282 = tCO2e -687 

Leakage – Butane/Propane (1.44 t) 
Total= 1.44 x 2.93 = 4.21 

tCO2e -5 

 

TOTAL CER REQUIRED tCO2e 732,529 

 
 

 
 
SUSTAINABLE DEVELOPMENT MEMO 
 
Investments in sustainable development project will be executed with allocated amount 
of 2% of value from net proceeds from CER sales.  
The total invested until the present date (R$ 166,368.91 for the first verification, R$ 
85,969.66 for the second verification and R$ 157,787.98 for this verification) is R$ 
410,126.55 that represent much more than 2% of net proceeds and will be accumulate 
to the next years. 
Essencis has two big development programs. 
The first is the “literacy program”, to give more opportunities to his employees, and the 
other is “digital inclusion program”, to teach computer to his employees too. 
“Sustainable future” is another program to incentive his employees in make social 
actions.  
Students that visit constantly the landfill are followed by engineers from landfill and from 
biogas collection system. 
 
 
 
Professionals in charge: 
 
Luzia Galdeano -     Operacional Manager 
Fernando Freitas -   Operacional Supervisor 
Mark Zulauf -            Technical Consultant 
 
 

COMMENT 
 
 
*1) This is a pictures of the supervisor program that record the data 
*2) This table is a PDF file (inviolable) register from the CLP of all parameters 
monitored, including: Biogas Flow (FT-01), Biogas Pressure (PT-02), % CH4, % CO2, 
% O2, Biogas Temperature (TT-02) and Flares Temperatures (TT-11 and TT-12). This 
registers are each 01 minutes and the information are used in table named “IMP 403 – 

Dados Registrador Isodoc”. 
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*3) The “IMP 403 – Dados Registrador Isodoc” use the parameters registered from CLP 
to calculate the Biogas flow, methane flow and methane mass. This data will be used in 
“TABLE SUMMARY” to calc the CER. 
 
*4) This table show, Accumulated Methane Flow, Daily Methane Flow, Accumulated 
Methane Mass, Daily Methane Mass, Flare Efficiency, Accumulated CO2e, Electric 
energy, LGP consumption and Social workmanships. 
The results of CER produced are in this table (ER).  
The Accumulated Methane Flow in 30th June/08 (26,449,560.47) is the last data used in 
2a verification. For this audit we used the last Accumulated Methane Flow in 31st 
December/09 (87,594,095.46) deducting the 30th June/08 value. 
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1) Supervisor Program. (*1) 
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2) Example of the original CLP registers. (*2) 
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3) Example of the electronic CER report registration that is made each one minute 
“IMP 403 – Dados Registrador Isodoc” (*3) 
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4) TABLE SUMMARY (*4) 
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5) ISO 9001 certificate 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6) ISO 14001 certificate 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


