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1. Introduction 
 
This report is provided to EcoSecurities Group Plc (EcoSecurities) as a deliverable of the 
Climate Action Reserve (CAR) project verification process.  This report covers the verification of 
the DANC Landfill Gas Destruction Project (the Project) for the period from January 1, 2008 to 
September 30, 2008 at Development Authority of the North Country Solid Waste Management 
Facility (DANC).  First Environment, Inc. (First Environment) conducted the verification from 
September 2008 to November 2008. 
 
2. Objectives 
 
The purpose of this verification was, through review of appropriate evidence, to establish that:  

•  the Project conforms to the requirements of the verification criteria discussed in Section 
4; and 

•  the data reported are accurate, complete, consistent, transparent and free of material 
error or omission. 

 
3. Verification Scope 
 
Specific scope metrics for the verification are outlined in the table below: 
 

Geographic Boundaries DANC Solid Waste Management Facility, 
Rodman, NY 

Greenhouse Gases Verified Emissions Reductions (expressed in units of 
Carbon Dioxide equivalents (CO2-e)) 
resulting from the capture and destruction of 
landfill methane 

Reporting Years January 1, 2008 through September 30, 
2008 

Data Sources Metered Data and Emissions Reduction 
Calculations 

 
4. Standards Used to Verify Emissions (Criteria) 
 
The following table outlines the guidance and protocols used to conduct this verification: 

 
 
 

Standard of 
Verification 

California Climate Action Registry Landfill Project Reporting 
Protocol, Version 1.0, November 2007 (CCAR Protocol) 

Verification Process California Climate Action Registry Landfill Verification 
Protocol, Version 1.0, November 2007 

Level of Assurance Reasonable Assurance 

Materiality Misstatements greater than 5 percent of the GHG assertion 
are considered material 
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5. Overview of the Verification Process 
 
To review the Project’s GHG information, the following verification process was used: 

• conflict of interest review; 

• selection of Audit Team; 

• initial contact and kickoff meeting with primary EcoSecurities contact; 

• development of the verification plan; 

• site visit focusing on control procedures around data collection;  

• review and evaluation of raw data and calculations for period under review;  

• follow-up interaction with DANC contact for corrective action or supplemental data as 
needed; and 

• final statement and report development. 
 
The verification process was utilized to gain an understanding of the Project’s emission sources 
and reductions (including the risk for leakage), to evaluate and verify the collection and handling 
of data, the calculations that lead to the results, and the means for reporting the associated data 
and results. 
 
Conflict of Interest Review 
 
Prior to beginning any verification project, First Environment conducts an evaluation to identify 
any potential conflicts of interest associated with the Project.  No potential conflicts were found 
for this Project.  First Environment also received a determination of a low potential for conflict of 
interest from CCAR prior to initiating verification activities. 
 
Audit Team 
 
First Environment’s Audit Team consisted of the following individuals who were selected based 
on their verification experience as well as familiarity with landfill gas operations.   
 

Christina Magerkurth – Lead Verifier 
Michael Carim – Verification Specialist 
Keith Dennis – Auditor 
Chad Lipton – Auditor 
James Wintergreen – Independent Internal Reviewer 

 
Audit Kick-off 
 
The verification audit was initiated with an exchange of emails between First Environment and 
the primary EcoSecurities contact, Amy Watson (Project Manager).  The communication 
focused on confirming the scope and schedule, the data required for the verification, and 
making arrangements for the site visit.  A kickoff meeting was held to review and confirm the 
verification criteria and other fundamentals. 
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Development of the Verification Plan 
 
The verification team formally documented its verification plan as well as determined the data-
sampling plan.  
 
Site Visit  
 
First Environment conducted a site visit in September 2008 to assess the project’s data 
management systems and interview personnel relevant to the project. 
 
Emissions Reduction Data and Calculation Assessment 
 
This assessment used information and insights gained during the previous steps to evaluate the 
collected data and the reported emissions reduction quantities, and identify if either contained 
material or immaterial misstatements. 
 
Corrective Actions and Supplemental Information 
 
The team requested clarification and supplemental information as well as two corrective actions 
during the verification.  The corrective action requests and the responses provided are 
summarized in Section 7. 
 
Verification Reporting 
 
Verification reporting, represented by this report, documents the verification process and 
identifies its findings and results.  Verification reporting consists of this report for EcoSecurities. 
 
6. Site’s Conformance with Verification Criteria 
 
Site Overview 
 
The DANC Solid Waste Management Facility (DANC) is an active municipal landfill located in 
Rodman, New York.  The landfill covers an area of approximately 75 acres and will expand 100 
acres more during 2008 to 2009.  It started accepting waste in 1992 and by the end of 2007 had 
approximately 3,548,208 tons of waste in place.   
 
DANC installed a landfill gas collection system and began flaring gas in April 2001.  An invoice 
for the purchase of the flare, provided as evidence of the project’s start date, is included as 
Attachment A.  Continuously developed since the project’s inception, the current gas control 
system consists of 64 gas extraction points that draw gas from vertical and horizontal wells, and 
leachate tie-ins.  Two blowers actively collect gas from the extraction points, routing it through a 
header pipe and two condensate-knockout tanks to remove moisture from the gas.  The first 
knockout is buried in the ground and uses a baffle plate to separate out droplets of moisture and 
pump it into the facility leachate removal system.  A second knockout rests above ground at the 
blower skid.  Landfill gas then passes through the blowers and past the flow meter where it is 
delivered it to a candlestick flare.  
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The landfill is not subject to NSPS regulations requiring it to collect its landfill gas, because the 
NMOC emission rate recorded at its most recent Tier II test was 3.96 Mg/yr, as evidenced in 
Attachment B.  The site is also in compliance with all provisions of its state solid waste permit.  
The site’s permit from the New York State Department of Environmental Conservation Part 360 
permit was reviewed to confirm compliance. 
 
DANC and EcoSecurities entered into a voluntary emission reductions purchase agreement on 
May 5, 2008 whereby the rights to all emission reduction credits were transferred to 
EcoSecurities.  Evidence attesting to the ownership of the environmental attributes associated 
with the LFG destruction project is included in Attachment C.  
 
Data Collection and Monitoring Processes 
 
The Audit Team discussed the following topics with site staff during the site visit and confirmed 
the information during this verification process:   

• the data collection process; and  

• internal documents and protocols that set guidelines for the data collection process. 
 

Information gathered during these discussions was used to assess the Project’s GHG 
information system and its controls for sources of potential errors and omissions. 
 
Total landfill gas flow was monitored continuously by flow meter during the verification period.  
From January 1, 2008 through April 23, 2008, the site used a Thermal Instrument 62-9 thermal 
flow meter; from April 23, 2008 to September 30, 2008 gas flow was measured using a Veris 
Verabar V100 flow meter.  The flow meter location remained the same following the equipment 
change and is downstream of the blowers and upstream of the flare, sufficiently placed to 
ensure laminar flow at the point of measurement.  A SCADA system compiles two-second data 
information into a database for both gas flow and flare temperature.  The site’s Environmental 
Coordinator exports data in roughly 12-minute intervals from the SCADA system to a *.DAT file 
format on a monthly basis.  Additionally, a field technician records the weekly totalized flow 
value from the flow meter display at the same time weekly measurements of gas quality are 
taken and recorded into field logs.  This value is then transcribed from field logs to a summary 
spreadsheet. 
 
After September 2, 2008, the SCADA system calculated daily flow totalized value, which is 
logged electronically each day at midnight.  Each month the Environmental Coordinator 
conducts quality checks and transfers data files to EcoSecurities. 
 
During the period where the Thermal Instruments meter was used, DANC personnel performed 
almost daily LFG flow meter validation tests, which consisted of a single-point test using a Pitot 
tube and manometer.  Field tests showed the meter to consistently underreport gas flow making 
the resultant emission reduction estimates conservative.  A sample form used to record and 
calculate gas flow rate in field testing is provided in Attachment D.  The Veris Verabar V100 flow 
meter instrument, installed April 23, 2008, was calibrated by the manufacturer prior to delivery 
and again by a third party on August 26.  Evidence of these calibrations is provided in 
Attachment E. 
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A hand-held GEM-500 is used to take weekly measurements of the methane content of the 
landfill gas through a sampling port in the main header pipe near the flow meter.  All data results 
are manually recorded on daily log sheets by DANC, which are then transferred to an Excel 
summary spreadsheet.  The GEM-500 gas analyzer is calibrated prior to each use.  Site 
personnel log calibration events, an example of which is provided in Attachment F.  The 
calibrator performs two tests against reference gases of known concentrations.  The GEM-500 
was also calibrated by the manufacturer on January 3, 2008 and July 7, 2008.  Evidence of 
factory calibrations is provided in Attachment G.  During periods where the GEM-500 is 
undergoing calibration by the manufacturer, the site uses either a GEM GA-90 or GEM-2000 to 
monitor methane concentration in the LFG.  Alternate gas analyzers are also calibrated against 
a reference gas sample prior to each use. 
 
Two thermocouples are used to monitor the temperature within the flare shroud in order to 
detect flame presence and determine operating hours of the flare.  The project’s operating 
system has several alarms and an auto-dialer that alerts field personnel if an alarm is triggered.  
Alarms trigger if the flame is extinguished and fails to relight after three attempts.  The system 
automatically shuts down and gas is prevented from flowing to the flare if the flame remains 
extinguished.   
 
Two sources of project emissions are identified within the project boundaries.  Indirect 
emissions of CO2 occur from purchased electricity used to power project equipment.  Activity 
data is obtained from monthly utility invoices.  Additionally, the site uses a propane tank to 
assist in igniting the flare.  The site archives propane purchase records in order to estimate 
project emissions from this source. 
 
Emissions Reduction Calculation Assessment 
 
As part of the emissions reduction calculation assessment, the Project’s assumptions and 
calculations were reviewed.  The Project used justifiable assumptions when defining the 
baseline scenario as the partial or total release of LFG to the atmosphere. 
 
The emission reduction calculations, summarized in Attachment H, were reviewed to ensure 
accuracy in the formulas used and the raw data used as inputs.  The formulas were tested to 
ensure they were consistent with the calculation methodology described in the CCAR Protocol.  
In accordance with the protocol, a 10 percent discount is applied to the emission reduction 
calculations because the site employs weekly methane monitoring.  No correction factor was 
applied for methane oxidation in the baseline scenario because the landfill has a synthetic liner.  
A 96 percent destruction efficiency is assigned to the project’s combustion device and applied 
accordingly in emission reduction calculations.  Although open flares are an ineligible 
combustion device under Version 1.0 of the CCAR Protocol, a variance allowing the Project to 
employ an open flare was granted by CCAR.  Evidence of the approval of this variance is 
provided in Attachment I. 
 
The amount of methane destroyed was calculated from metered data for landfill gas collected.  
From January 1 through April 21, 2008 emission reduction calculations used weekly, totalized 
flows obtained from field logs to compute the total quantity of landfill gas destroyed.  From April 
21 through May 27, 2008, data was obtained in approximately 12-minute intervals from the 
SCADA system.  Total flow in a given interval was computed by averaging the flow rate at the 
beginning and end and multiplying the result by the length of the interval.  Data obtained from 



Verification Report for the  
Development Authority of the North Country 

California Climate Action Registry 
 
 

6 
 

G:\DATA\Project\ECOSE004- DANC\06 Verification Report\Final Verification Report\Report.doc 12/19/2008 

the SCADA system was substituted during this period because a totalizer was not yet 
operational with the new Veris flow meter that was installed on April 23.  During May 27 through 
September 2, 2008, weekly flow totals from field logs were used again.  In September 2007, the 
SCADA system became able to transmit and archive a daily totalized flow in a spreadsheet.  
From September 2 through September 30, 2008, weekly totalized flows used in calculations are 
pulled from this spreadsheet.  This combination of data provided the most accurate data set 
available for the calculations. 
 
The fraction of methane in landfill gas during a given interval was determined by averaging the 
two nearest weekly gas quality measurements taken before and after that interval.  This volume 
is converted to a mass flow using the density of methane at 60ºF and one atmosphere of 
pressure.  Total volume of gas flow during a given interval metered by the Thermal Instruments 
flow meter was corrected from a temperature of 70ºF and one atmosphere of pressure to 60ºF 
and one atmosphere of pressure; total volume of gas flow during a given interval metered by the 
Veris flow meter was corrected from a temperature of 59ºF and one atmosphere of pressure to 
60ºF and one atmosphere of pressure.  The total volume of methane destroyed by the Project is 
computed in monthly intervals.   
 
Project emissions were subtracted from total volume of methane destroyed.  Project emissions 
for DANC consisted of indirect emissions of CO2 from electricity consumption and direct 
emissions of CO2 from the combustion of propane to assist the flare.  
 
For data control and quality purposes, any measurements when flare temperature recorded 
below 200ºF or gas flow rate fell below 300 standard cubic feet per minute were excluded from 
emission reduction calculations. 
 
Copies of the raw data used in the calculations, including flow data, methane content data, and 
utility and other fossil fuel invoices, were compared with the data used in the final calculations 
and tested for transcription or mathematical errors.  The short timeframe being verified allowed 
for inclusion of all raw data sources over the entire verification period.  The calculations for the 
entire period were reviewed as well. 
 
7. Verification Results  
 
EcoSecurities provided good documentation for their emissions estimates as well as its 
programs around the data collection process.  The verification process focused on verifying the 
data and quantification methodology used by EcoSecurities to calculate emissions reductions.  
No transcription errors from raw data to calculation spreadsheet were identified during the data 
assessment. 
 
To complete the verification process, First Environment requested several clarification or 
supplemental document requests, as well as two corrective action requests.  The corrective 
action requests and EcoSecurities’ responses are detailed below: 
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Corrective Action Request Response 

Ensure most accurate gas flow data is used in 
emission reduction calculations. 

EcoSecurities amended its emission reductions 
calculations to replace LFG flow totals from 
January 1 through April 21 and May 27 through 
September 30 based data obtained in roughly 12-
minute intervals from the SCADA system with data 
taken from totalized flow readings. 

Methane concentration measurements applied in 
emission reduction calculations from June 2 
through September 30 are inconsistent with data 
obtained from field logs.  Please correct the 
calculation to ensure consistency with activity data. 

EcoSecurities corrected the formula used to 
transcribe methane concentration values in its 
calculation spreadsheet to resolve the issue. 

 
All responses were found sufficient to satisfy First Environment’s requests. 
 
8. Verification Conclusion 
 
Based on the assessments performed and the evidence collected, First Environment concludes 
that the Project GHG emissions reductions, due to the capture and combustion of methane gas 
for the period of January 1, 2008 to September 30, 2008, can be considered to a reasonable 
level of assurance:  

• consistent with the Project Methodology,  

• without material discrepancy, and 

• meeting the minimum level of accuracy of at least 95 percent. 

 

Verified results show: 

 
Reporting Period: January 1, 2008 to September 30, 2008 

Baseline Emissions (tCO2-e)  88,072 

Project Emissions   (tCO2-e) 160 

Emissions Reductions* (tCO2-e) 87,912 

* as measured and calculated in accordance with the Project Methodology. 
 
9. Lead Verifier Signatures 
 

 
Christina M. Magerkurth 
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10. Independent Internal Reviewer Signature 
 

 
James Wintergreen 
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ATTACHMENT H



Data
Source

CH4DESTPR 4,660 tCH4/yr From Equation 2

GWP 21 ‐ IPCC
OX 1.00 % Synthetic cap

Radius of Influence (EROIdiscount) 0 ft3 CH4/ft
3 LFG No pre‐existing collection

Discount Factor (DF) 0.9 ‐ Weekly methane reading

Fossil Fuel Emissions (FFCO2) 6 tCO2/yr Diesel & Propane

Total Fossil Fuel Consumed (FFdiesel) 599 gal Diesel generator

Fuel Emission Factor (EFdiesel) 10 kgCO2/gal GRP V. 2.2, Appendix C, Table C.5

Total Fossil Fuel Consumed (FFpropane) 14 gal Propane pilot

Fuel Emission Factor (EFpropane) 6 kgCO2/gal GRP V. 2.2, Appendix C, Table C.5

Electricity Emissions (ELCO2) 154 tCO2/yr Calculated from C13 and C14 

Annual Electricity Consumption (ELPR) 404 MWh Invoices

Emission Factor for Electricity (EFEL) 0.382 tCO2/MWh eGRID2002: NYUP

Emission Reductions (ERy) 87,912 tCO2e/yr Calculated  

Equation 1: Project GHG Emission Reductions



Data
Source

Total Quantity of Gas (LFG flare) 499,984,567 ft3 Continuous Monitoring

Ave Methane Fraction (PRCH4) 50.55% ft3 CH4/ft
3 LFG Continuous Monitoring

Density of Methane (DCH4) 0.000019 tCH4/ft
3 CH4 CCAR Protocol, V.2

Destruction Efficiency (DE) 0.96 % CCAR Protocol, V.2

Incomplete Combustion (FFCH4) 0 tCH4/yr N/A

CH4DESTflare 4,660 tCH4/yr Calculated

Total Quantity of Gas (LFG electricity) 0 ft3 N/A

Default Destruction Efficiency (DE) 0.995 % N/A

CH4DESTelectricity 0 tCH4/yr Calculated

Total Quantity of Gas (LFG thermal) 0 ft3 N/A

Destruction Efficiency (DE) 0.98 % N/A

CH4DESTthermal 0 tCH4/yr Calculated

Total Quantity of Gas (LFG upgrade) 0 ft3 Continuous Monitoring

Destruction Efficiency (DE) 0.98 % CCAR Protocol, V.2

CH4DESTpipeline 0 tCH4/yr Calculated

CH4DESTflare 4,660 tCH4/yr Calculated

CH4DESTelectricity 0 tCH4/yr Calculated

CH4DESTthermal 0 tCH4/yr Calculated

CH4DESTpipeline 0 tCH4/yr Calculated

CH4DESTPR 4,660 tCH4/yr Calculated

Total Project

Equation 2: Total Annual Methane Emissions 
Destroyed

Flare

Electricity

Thermal

Pipeline



Data
Source

Natural Gas Combusted (FFx) N/A ft3/yr N/A

Ave Methane Fraction (FFGCH4) N/A ft3 CH4/ft
3 FFG N/A

Density of Methane (DCH4) N/A tCH4/ft
3 CH4 N/A

Methane Destruction Efficiency (DEx) N/A % N/A

Incomplete Combustion (FFCH4) 0 tCH4/yr Calculated

Data
Source

Pre Project LFG (LFGOR1) N/A ft3/yr N/A

Pre Project Methane Fraction (OR1CH4) N/A ft3 CH4/ft
3 LFG N/A

Denstiy of Methane (DCH4) N/A tCH4/ft
3 CH4 N/A

Post Project LFG (LFGOR2) N/A ft3/yr N/A

Post Project Methane Fraction (OR2CH4) N/A ft3 CH4/ft
3 LFG N/A

Overlap Adjustment (EROIdiscount) 0 ft3 CH4/ft
3 LFG Calculated

Equation 2a: Emissions from Incomplete Combustion 
of Natural Gas

Equation 3: Adjustment for Overlap of LFG Collection 
Well Effective Radius of Influence
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