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1. Introduction 
 
This report is provided to TerraPass, Inc. (TerraPass) as a deliverable of the Climate Action 
Reserve’s (CAR) project verification process.  This report covers the verification of emission 
reductions from the capture and destruction of landfill gas (LFG) for the period of March 1, 2008 
through December 31, 2008 at the Sioux Falls Regional Sanitary Landfill (the Project) in Sioux 
Falls, South Dakota.  First Environment, Inc. (First Environment) conducted the verification from 
June to November 2009. 
 
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 of this report; 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 Boundary Sioux Falls Regional Sanitary Landfill in 
Sioux Falls, SD 

Greenhouse Gases Verified Emissions reductions (expressed in units of 
Carbon Dioxide equivalents (CO2-e)) 
resulting from methane destruction; Project 
emissions of CO2 from purchased electricity 
and fossil fuel consumption 

Reporting Period March 1, 2008 through December 31, 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 

Climate Action Reserve Landfill Project Reporting Protocol, 
Version 2.0, November 2008 (CAR Protocol) 

Verification Process Climate Action Reserve Landfill Verification Protocol, 
Version 2.0, November 2008 

Level of Assurance Reasonable assurance 
Materiality Misstatements greater than five percent of the Project’s 

emission reductions assertion are considered material 
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5. Overview of the Verification Process 
 
To review the Project’s greenhouse gas (GHG) information, the following verification process 
was used: 

• conflict of interest review; 

• selection of Audit Team; 

• interaction with TerraPass’ team; 

• development of the verification and sampling plan; 

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

• site visit; 

• follow-up interaction with TerraPass’ team 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 CAR 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 operations.  
 

Lead Verifier – Keith Dennis 
Verifiers – Iris Caldwell, Eric Ripley, Greg Kozak 
Internal Reviewer - Jay Wintergreen 
 

Audit Kick-off 
 
The verification audit was initiated with a kick-off conference call on June 19, 2009 between 
First Environment and the primary TerraPass contacts, Peter Freed and Tim Varga.  The 
discussion focused on confirming the scope and schedule and identifying the data required for 
the verification. 
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Development of the Verification Plan 
 
The team formally documented its verification plan as well as determined the data-sampling 
plan.  The verification plan was developed based on discussion of key elements of the 
verification process during the kick-off meeting. TerraPass was afforded the opportunity to 
comment on the key elements of the plan for verification.  Based on items discussed and 
agreed upon with TerraPass, the plan identified the First Environment project team members, 
project level of assurance, materiality threshold, and standards of reporting and verification.  It 
also provided an outline of the verification process, established project deliverables, and 
presented a data-sampling plan designed to review all project elements in areas of potentially 
high risk of inaccuracy or non-conformance. 
  
Site Visit 
 
Eric Ripley and Iris Caldwell conducted a site visit on July 15, 2009 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 supplemental information, clarifications, and corrective actions during the 
verification process.  TerraPass was given the opportunity to respond to each request. 
 
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 TerraPass and 
a verification statement and attestation to be submitted to the Climate Action Reserve. 
 
6. Site’s Conformance with Verification Criteria 
 
Site Overview 
 
The Sioux Falls Regional Sanitary Landfill is located at 126727-464th Avenue, in Hartford, South 
Dakota.  The landfill is the largest in South Dakota.  The City of Sioux Falls began operating a 
landfill methane destruction project in April 2006.  The methane is collected and directed to an 
open flare on site. 
 
The project consists of 42 gas extraction wells which double as leachate collection wells.  The 
LFG is separated from the leachate at six lift stations, effectively cleaning leachate and 
condensate from the gas before it is sent to the flare for destruction.  Continuous operation of 
the flare began on April 7, 2006 as evidenced by the letter to the Department of Environment 
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and Natural Resources (Appendix A).  Therefore, the Project meets the CAR Protocol’s 
requirement for start date after January 1, 2001.  Prior to this system, no gas was collected or 
combusted at the landfill. 
 
The landfill’s design capacity is greater than 2.5 million megagrams (Mg) and is therefore 
subject to New Source Performance Standards (NSPS) rules.  The latest Tier II emissions 
report, completed in September 2008, indicated non-methane organic compounds (NMOC) 
emissions were 21.1 Mg in 2007, below the 50 megagram threshold that would require landfill 
gas collection and control at the landfill.  A signed summary of the Tier II report is provided as 
Appendix B.  The next Tier II report is scheduled for late 2013. 
  
In addition to reviewing documents pertaining to the site’s NSPS status, First Environment 
performed a cursory review of EPA report data, enforcement and compliance history, and 
permits.  First Environment did not find any evidence that the site was not in compliance with all 
operating permits. First Environment also relied on the Attestation of Regulatory Compliance 
signed by TerraPass and provided as Appendix C.  First Environment verified that an executive-
level representative formally attested to compliance with the Regulatory Test to conform with 
CAR requirements. 
 
TerraPass and the City of Sioux Falls entered a Verified Emission Reductions Purchase and 
Sales Agreement effective April 30, 2009, by which TerraPass owns the emissions reductions 
associated with the LFG combusted by the Project over the given verification period.  First 
Environment reviewed a redacted version of this contract as part of the verification process.  
The Attestation of Title signed by TerraPass is provided as Appendix D.  The City of Sioux Falls 
previously registered 13,400 mt CO2e of vintage 2008 emissions reductions on the Chicago 
Climate Exchange (CCX) as indicated in Appendix H, Project Transfer Attestation.  First 
Environment reviewed evidence confirming that these emissions reductions occurred during the 
period between January 1, 2008 and February 28, 2008, before the crediting period covered in 
this report.  
 
Data Collection and Monitoring Processes 
 
The Audit Team discussed the following topics with site staff during the site visit in July 2009 
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. 
 
LFG is continuously monitored at the flare inlet using a FCI ST98 flow meter.  The meter reads 
in standardized cubic feet per minute at 70°F and one atmosphere.  As backup, the site also 
has a Honeywell Truline circle chart recorder.  The meter transmits flow data to the facility’s 
SCADA system every 10 seconds via wireless signal.  The SCADA system is designed by 
Telemetry and Process Controls, Inc.  Data files are backed up on hard drives and flash drives 
that are maintained on site.  Additionally, data are periodically sent to TerraPass for review and 
quantification. 
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During the verification period, RW Beck performed flow checks for the first two quarters on 
February 27, 2008 and June 17, 2008.  Aquaterra performed flow checks for the third and fourth 
quarters on September 19, 2008 and December 19, 2008.  The flow checks indicated that the 
meter was operating within the allowable five percent margin of error.  While the flow checks fall 
within each quarter of the 2008 calendar year, the time period between checks is more than 90 
days in some cases.  Moving forward, there is opportunity for improved data management 
systems by increasing the consistency of periods between flow checks.  Evidence of the flow 
checks is provided in Appendix E. 
 
Methane content readings are taken with a portable gas analyzer from a port located 
immediately before the knockout tank.  The CAR Protocol requires that methane content and 
flow be measured on the same basis – either “wet” or “dry.”  Since evidence could not be 
provided that the gas entering the knockout tank is “dry” like the gas at the point of flow 
measurement, TerraPass obtained a variance from CAR for the period of March 1, 2008 
through February 26, 2009.  A copy of the variance approval is provided as Appendix F. 
 
Methane content was measured using a Landtec GEM 500 up until mid-November 2008.  Going 
forward, methane content is measured using a Landtec GEM 2000.  Methane content 
measurements are typically taken weekly, however, in some cases a monthly average was 
applied instead.  Results are stored on an internal memory device and then transferred to digital 
operational spreadsheets.  Data files are backed up on hard drives and flash drives that are 
maintained on site.  Additionally, data are periodically sent to TerraPass for review and 
quantification.  Moving forward, there is an opportunity for improved data management systems 
by increasing the regularity of methane content measurements. 
 
The Landtec GEM 500 was calibrated by the manufacturer on April 9, 2008.  Evidence of this 
factory calibration is provided in Appendix E.  The Landtec GEM 2000 was ordered new in 
November 2008.  First Environment reviewed evidence of field calibrations using a gas of 
known concentration.  These records indicated a typical calibration frequency of at least 
monthly; however, site staff generally aim to calibrate the instrument prior to each use.  Moving 
forward, there is an opportunity for improved recordkeeping of gas analyzer field calibrations. 
 
Flare temperature is monitored by a thermocouple.  If the temperature drops below 400°F, the 
blower and valves will shut down.  Shut down periods are noted in the SCADA system. 
 
The Monitoring Plan provided by TerraPass conforms to the requirements of the CAR Protocol 

nd accurately reflects the procedures evidenced during the site visit. a 
Emissions Reduction Calculation Assessment 
 
Emission reduction calculations, provided in Appendix G, 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 CAR Protocol.  First 
Environment confirmed that no pre-existing combustion device existed on the site through 
interviews conducted during the site visit.  Because no pre-existing combustion devices existed 
at the site, per the CAR protocol, the baseline scenario is defined as the total release of LFG to 
the atmosphere. 
 
In accordance with the CAR Protocol, a 10 percent discount factor is applied to the total quantity 
of methane destroyed during periods when the site employed weekly methane content readings, 
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and similarly, a 20 percent discount factor is applied over periods when the monthly average 
methane content is used.  The destruction efficiency of the open flare was set at 96 percent and 
is applied in the emission reduction calculations accordingly.  An additional 10 percent discount 
is applied for bacterial oxidation of methane under the cap because the landfill does not have a 
synthetic liner. 
 
The amount of methane destroyed is calculated from metered data for LFG collected.  Since the 
flow meter records data at 70°F and one atmosphere, the flow readings are adjusted to 60°F at 
one atmosphere per the CAR Protocol.  The weekly LFG flow volumes are multiplied by the 
average methane concentration for the corresponding week, or month, as necessary.  This 
volume is converted to a mass flow using the density of methane at 60°F and one atmosphere.  
The total amount of methane destroyed by the Project is tabulated in weekly intervals. 
 
As part of the variance approval obtained from CAR, the verifier must confirm the inherent 
conservativeness of the monitoring system arrangement.  Based on First Environment’s review, 
measuring methane content on a “wet” basis and total flow volume on a “dry” basis results in a 
conservative quantification of emission reductions. 
 
Project emissions are subtracted from the total volume of methane destroyed.  Project 
emissions consisted of indirect emissions of CO2 from electricity consumption and direct 
emissions of CO2 from propane combustion by the flare pilot.  Utility invoices were used to 
determine electricity consumption during the verification time period.  Propane consumption was 
conservatively estimated using the entire volume of the propane tank located at the flare skid.  
Project emissions were calculated by multiplying this activity data by an appropriate emission 
factor. 
 
Copies of the raw data used in the calculations, including flow data, methane content data, and 
utility 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 review of all 
reported raw data sources over the entire verification period.  Calculations for the entire period 
were reviewed. 
 
7. Audit Results  
 
TerraPass provided good documentation for their emissions estimates as well as its procedures 
surrounding the data collection process.  The verification process focused on verifying the data 
and quantification methodology that was used by TerraPass to calculate the emissions 
reductions, as shown on the spreadsheets in Appendix G.  
 
To complete the verification process, First Environment requested several clarification and 
supplemental document requests, as well as 15 corrective actions.  The responses given by 
TerraPass were sufficient to resolve the issues raised by the audit team. 
 
During the verification process, minor transcription errors were also identified; however, these 
errors did not have a material impact on the Project’s emission reduction assertion and 
therefore did not require corrective action.  Additionally, it was noted that the manufacturer’s 
correction factors were not applied to flow volumes to account for drift from changing methane 
concentrations.  Again, this did not have a material impact on the Project’s emission reduction 
assertion and did not require corrective action. 
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Verified results show 74,600 metric tonnes of CO2e from vintage 2008 are eligible for 
registration with the Climate Action Reserve. 
 
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 March 1, 2008 through December 31, 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: 
 

2008 Total 
Baseline Emissions (tCO2) 75,049 
Project Emissions (tCO2) 449 
Emissions Reductions (tCO2) 74,600 

*as measured and calculated in accordance with the Project Methodology 
 
As per CAR requirements, only a CAR-approved verifier can provide an independent 
assessment of projects applying for approval under the CAR Landfill Project Reporting Protocol.  
First Environment currently has accreditation from CAR.  
 
9. Lead Verifier Signature 

 
Keith Dennis 
Senior Engineer 
 
10. Independent Internal Review Signature 

 
James T. Wintergreen 
Senior Associate 

7 
 

G:\DATA\Project\TerraPass - Sioux Falls - TERRA003-A\Official Report Folder\12_09 Final Verification Report\Rev. Report.doc 12/15/2009 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 



AQUATERRA 
Environmental Solutions, Inc.

Aquaterra Environmental Solutions, Inc.  •  3738 South 149th Street, Suite 107  •  Omaha, Nebraska  68144  •  (402) 884-6202  •  FAX (402) 884-6203 

September 4, 2008 

Ms. Marlys Heidt 

SD Department of Environment and Natural Resources 

Joe Foss Building 

523 E. Capitol 

Pierre, SD  57501 

Re: Tier 2 NMOC Emission Rate Report  

Sioux Falls Regional Sanitary Landfill 

 Sioux Falls, South Dakota 

Ms. Heidt: 

Aquaterra Environmental Solutions, Inc. (Aquaterra), on behalf of the City of Sioux Falls, is 

pleased to present the attached report to summarize the results of the Tier 2 Non Methane 

Organic Compounds (NMOC) Emissions Testing conducted at the above referenced site. 

The Tier 2 sampling was performed in general accordance with the sampling procedures as 

detailed in 40 CFR Part 60, Subpart WWW – New Source Performance Standards (NSPS) for 

Municipal Solid Waste Landfills.  The 2007 calculated NMOC emission rate using the site-

specific NMOC concentration and the NSPS Tier 2 equation is 21.1 megagrams per year 

(Mg/yr); which is below the regulatory compliance limit of 50 Mg/yr.  Further, the modeled 

emission rate for the next five years is expected to remain below the 50 Mg/yr limit and, as 

such, the attached report shall serve to meet the five year reporting requirement as required by 

40 CFR 60.757(b)(1).  No further NMOC emission estimates will be completed until 2013 unless 

the actual refuse acceptance rate exceeds the estimated value used in the calculations and 

causes an increase in the NMOC emission rate above 50 Mg/yr.    

If you have any questions or comments, please feel free to contact us with any questions or 

comments you may have at 402-884-6202.   

Sincerely,

Aquaterra Environmental Solutions, Inc. 

Joel Stenberg, E.I.T.     Michael J. Miller, CHMM 

Project Engineer      Environmental Practice Leader 

Attachment:  Tier 2 Report 

cc: Mr. Dave McElroy, Landfill Superintendent – Sioux Falls Regional Sanitary Landfill 

      Mr. Bob Kappel, Environmental Manager – Sioux Falls Regional Sanitary Landfill 
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Quarterly Landfill Gas Monitoring Report

Sioux Falls Regional Sanitary Landfill

Sioux Falls, South Dakota

Pipe Material: 6" CS Sch 40 

LFG Temp.*: NR

Method of Mesurement:

Dwyer Model 160 SS Pitot tube 

Dwyer Model 400 Inclined Manometer

Date: 2/27/08

Time: 937

Traverse ID: Horiz. Run #1 Vert.Run #1

Distance: Pitot tube Pitot tube

Velocity: FPM* FPM*

Wall 4,900 5,800

1" 5,600 5,700

2" 5,300 5,500

3" 5,400 5,400

4" 5,700 5,500

Wall 5,200 4,900

Notes:

NR - Not Recorded

FCI Reading FCI Reading

SCFM SCFM

1060 1060

Average Velocity Average Velocity

FPM FPM 

5,283 5,283

Dwyer Inc. Mano. Dwyer Inc. Mano.

Average Velocity Average Velocity

5,364 5,364

Percent Error Percent Error

1.52 1.52

ACTUAL FLOW ACTUAL FLOW

SCFM SCFM

1076 1076



Quarterly Landfill Gas Monitoring Report

Sioux Falls Regional Sanitary Landfill

Sioux Falls, South Dakota

Pipe Material: 6" CS Sch 40 

LFG Temp.*: NR

Method of Mesurement:

Dwyer Model 160 SS Pitot tube 

Dwyer Model 400 Inclined Manometer

Date: 6/17/08

Time:

Traverse ID: Horiz. Run #1 Vert.Run #1

Distance: Pitot tube Pitot tube

Velocity: FPM* FPM*

Wall 5,874 5,769

1" 5,769 5,559

2" 5,559 5,454

3" 5,454 5,454

4" 5,664 5,769

Wall 4,720 5,035

Notes:

NR - Not Recorded

FCI Reading FCI Reading

SCFM SCFM

1059 1058

Average Velocity Average Velocity

FPM FPM 

5,279 5,274

Dwyer Inc. Mano. Dwyer Inc. Mano.

Average Velocity Average Velocity

5,477 5,477

Percent Error Percent Error

4 4

ACTUAL FLOW ACTUAL FLOW

SCFM SCFM

1099 1099











-CERTIFICATE OF CALIBRATION

Certificate number:
Date of check:
Product:
Serial number:

Calibration checked at:

Primary Gas Channels

GM223_2/829
Wednesday, April 09,2008
GEM500
GM223

72.8°F to 90.9°F

Methane (CH4)
Carbon Dioxide (CO2)

Certified Gas (%)

Reading (%)Certified Gas (%)Reading (%)

50.01

51.449.9950.0
15.04

15.515.0014.7
5.02

5.44.984.8

Oxygen (02)Certified Gas
Reading (%)(%) 21.1

20.95

Barometer
Certified

Reading
(mb I "/hg)

(mb l"/hg)
977 / 28.85

977 128.85

Approved by: (Name)

J
~ . f,~..ld

All gases are traceable to certified National S andards'"

(Signature)

This unit must be serviced at regular 6 monthly intervals by a Landtec approved service facility.

Landtec, 850 South Via Lata, Suite 112, Colton,CA, 92324



IGas Check I
02 Air: ~

02 5%: ~

02 0%: ~

0.5% CH4IC02: ~

5.0% CH4IC02: ~

15.0% CH4IC02: ~

60.0/40.0% CH4IC02: ~

(GEM Only) Balance%: ~

Quality Control Check List

Model No.: GEM-500Serial No.:223

RA No.:

21538

Technician:

dhill Date:4/10/2008

Repair Tech:

amoreno Time:10:44 AM

ITransducer Check I(GEM Only) IPhysical Condition

Differential Leak Test: ~

Case: ~

Static Leak Test: ~

Membrane: ~

Differential Press. Test: ~

Case Fittings: ~

Static Pressure Test: ~

Case Back Fitting: ~

Side ToSide: 0
Lemo Plug: ~

IMemoryComms ..

I
Carrying Strap: 0

Inlet Filter: ~Store Readings: ~
Housings Secure: ~

Reading View: ~ Down Load: ~
ILabels

Memory Clear: ~

Unit Label: ~

Serial Number: ~
IMK II Batt. & Charger

I Battery Warning: ~

MKII Charging: 0

GI (UK): 0
MKII Off Current: 0

Void Labels: ~

MKII On Current: 0

'CE'Label: 0
MKII Display: 0

Case Screen Printing: 0
Battery Voltage Correct: 0

IFlow

Completed? ~

Vacuum: ~

N/A 0

Flow> 300cc: ~

200cc Check: 0Flow fail Occurs: ~Affect on Baro. Press: 0
Calibration Certificate: ~

Western RegionlCorporate Offices
850 South Via Lata, Suite 112, Colton, California 92324

Telephone: (909) 783-3636 Fax: (909) 825-0591
WWW.CES-LANDTEC.COM

Date Printed: Thursday, April 10, 2008 10:45AM PUf!e 1of 1
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Climate Action Reserve, 523 West 6th Street, Suite 428, Los Angeles, CA 90014  
 

 
Variance Approval 

 
Project Name: Sioux Falls Regional Sanitary Landfill 

Project Developer: TerraPass Inc. 
Protocol: Landfill Project Protocol Version 2.0 

 
 
The Climate Action Reserve (Reserve) received a Request for Project Variance from TerraPass 
Inc. on October 19, 2009 in regards to CAR462, the Sioux Falls Regional Sanitary Landfill 
(SFRSL).  SFRSL has been submitted to the Reserve under version 2.0 of the Landfill Project 
Protocol and is subject to all requirements of the protocol. 
 
The Protocol requires that the methane fraction of the landfill gas is to be measured on a 
wet/dry basis and must be measured on same basis as flow, temperature, and pressure. 
 
As requested by TerraPass Inc., the Reserve hereby grants a variance for the SFRSL project to 
measure methane concentration on a “wet” basis and landfill gas flow on a “dry” basis for the 
reporting period March 1, 2008, to February 26, 2009, provided that the project verifier confirms 
that the monitoring system arrangement has resulted in inherent conservativeness.  Having 
taken into account the language of the Landfill Protocol version 1.0 on which the project was 
designed and several other considerations particular to this project, the Reserve is confident 
that this variance will result in a sufficient degree of conservativeness.  
 
This variance is expressly limited to SFRSL as specified above. TerraPass Inc. must comply 
with all other requirements of the Protocol. Further, this variance is limited to the SFRSL project, 
and does not set precedent for future projects or Reserve decisions. 
 
Signed: 

 
Tim Kidman 
Policy Manager 
Climate Action Reserve 

 
Date:  11/19/2009 
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ER weekly_total FFCO 2 ELCO 2 PRE discount ER2008 Comments: 

75,049 0.29 449 0 74,600 1 ERweekly_total is calculated beginning Week 
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