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1.0 INTRODUCTION 

 
The Regional District of Fraser-Fort George (RDFFG) is pleased to submit the following report 
entitled “2020 Annual Greenhouse Gas Emission Report” for the greenhouse gas emission 
reductions associated with the collection and destruction of landfill gas at the Foothills 
Boulevard Regional Landfill and Compost Facility.  

The 2020 Annual Greenhouse Gas Emission Report presents the emission reductions 
associated with the capture and destruction of landfill gas at the Site from January 1, 2020 to 
December 31, 2020.  
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2.0 OBJECTIVE 

 
The objective of this report is to present a summary of total landfill gas collected at the Site 
during the report period in compliance with the British Columbia Landfill Gas Management 
Regulation. This report presents the following information as prescribed in Section 14 of the 
aforementioned regulation: 

• Quantity and composition of landfill gas collected at the site; 

• Quantity and composition of landfill gas flared or used as an alternative to flaring; 

• Maintenance and shutdown of landfill gas management facility; 

• Landfill gas management facility efficiency; and 

• Proposed modifications and alterations to the landfill gas management facility. 
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3.0 SITE OVERVIEW 

 
3.1 Background 

The Site was operated by the City of Prince George from 1976 until 1994. At that time, the 
RDFFG assumed responsibility for the Site, as recommended in the Regional Solid Waste 
Management Plan. Since that time, the RDFFG has made several improvements to the 
operation of the Site, including the addition of an on-site transfer station, a yard waste 
composting facility, a scale house, and a landfill gas collection system. In 2008 the Regional 
District of Fraser-Fort George obtained title to the landfill property from the province. 

The Site serves a population of approximately 96,000 people and receives approximately      
96 percent of the regional solid waste stream. The Site accepts waste from the Prince George 
municipal and commercial collection services, the general public, local institutions and 
businesses, and numerous regional transfer stations. 

The property boundary for the Site encompasses an area of approximately 86.7 hectares. The 
landfill, composting, and recycling activities conducted at the Site encompass an area of 
approximately 25 hectares within the permitted landfill property.  
 

3.2 Site Description 

The Site is located in the northwest portion of the City of Prince George, British Columbia at 
6595 Foothills Boulevard, northwest of the intersection with West Austin Road. The legal 
description of the Site is Block A of the northwest ¼ of District Lot 4053 and Block A of the 
northwest ¼ of District Lot 4048, Cariboo District. The location of the Site is shown on 
Figure 3.1. 

The Site property (Figure 3.2) is bounded to the east by Foothills Boulevard and to the south 
by a gravel pit maintained and operated by the BC Ministry of Transportation and 
Infrastructure. The Site is bounded to the north and west by naturalized northern coniferous 
forest. A residential area, referred to as the Hart Highlands area of Prince George, is located 
approximately 500 metres east of the site, and a sport and recreation facility is located 
approximately 250 metres east of the site entrance. The Site is located approximately 
2.5 kilometres north of the Nechako River. 
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4.0 PROJECT OVERVIEW 
 

The following section presents an overview of the existing landfill gas management facility. 
The facility is comprised of a well field consisting of vertical extraction wells, horizontal 
collection pipes and control plant as illustrated in Figure 4.1. The original landfill gas collection 
system was installed and commissioned in 2002 as part of the closure of the eastern portion 
of Phase 1. During the summer of 2011 an additional eight (8) vertical wells were installed and 
commissioned to the west of the original sixteen (16) wells. They were completed with the tie-
in of a 150 millimetre (mm) sub-header into the main landfill gas header as illustrated in            
Figure 4.1. Further wellfield expansion will be completed in 2021 to offset the 
decommissioning of the original 16 wells to implement a landfill remediation project.  
 

4.1 Well Field Overview  

The original 2002 landfill gas well field was composed of sixteen (16) vertical landfill gas 
extraction wells, connected to a main header via five (5) lateral lines. The original vertical 
extraction wells were constructed using CES-Landtec Accu-Flo wellheads, non-telescoping 
perforated PVC well assemblies, 100 mm diameter high density polyethylene (HDPE) laterals, 
and a 200 mm diameter HDPE main header. 

Eight (8) new temporary extraction wells were constructed during the summer of 2011 using 
telescopic perforated PVC well assemblies, 50 mm in diameter. The landfill gas is transported 
through 100 mm diameter HDPE laterals, and a 150 mm diameter HDPE sub-header to the 
main landfill gas header. Butterfly isolation valves with buno seals, (150 mm and 200 mm 
respectively) were installed on both the main header and the new sub-header landfill gas lines. 

Two (2) separate 150 mm diameter HDPE perforated telescopic horizontals (approximately 
150 m in length and 60 m in length) were installed for the future collection of landfill gas. 

The original main header pipe conveys landfill gas to the Control Plant over a distance of 
approximately 926 m. Condensate is managed via two (2) condensate knock-outs located 
adjacent to the Control Plant (condensate knockout #2) and adjacent to the public transfer 
station area (condensate knockout #1). The knockouts include electrically powered pumps. 
Condensate is conveyed from the knockouts via a force main to the leachate recirculation 
sump, located adjacent to condensate knockout #1. The condensate force main is located in 
the main header trench, adjacent to the 200 mm header pipe. 

In the summer of 2013, an additional 580 metres of 200 mm diameter HDPE main header 
pipe was constructed off the west end of the existing main header. A 200 mm ball valve for 
isolation was installed where the main header was joined. Three (3) – 150 mm diameter HDPE 
sub-headers were then connected to the main header using 200 mm to 150 mm reducing tees 
and three (3) – 150 mm ball valves. These sub-headers were then flanged to two (2) –                
150 mm horizontal collector pipes that were installed in the fall of 2011. A new in-line 
condensate trap with a pneumatically driven SP4000 condensate pump was also installed in 
the main header at this time. 

In October of 2014, an additional 150 mm diameter HDPE perforated telescopic horizontal 
(approximately 250 m in length) was installed for the future collection of landfill gas. 

In the autumn of 2016, a 350 m landfill gas header extension and perimeter road construction 
project was initiated in order to connect to the perforated horizontal collector pipe that was 
installed in 2014. One additional pneumatically driven SP4000 condensate pump was installed 
at this time. This project was completed in the early summer of 2017. During the summer of 
2018 the last connection of the sub-header to the LFG Main Header pipe was completed.  
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2020 saw three (3) major projects undertaken that will increase the overall collection efficiency 
of the landfill gas system once completed.  

In May of 2020, the final LFG Header Extension Project was completed. This extension 
completed a perimeter loop of the 200mm HDPE LFG Main Header pipe that was started with 
the initial LFG Project installed in 2002. The final length of the 200 mm HDPE LFG Main 
Header pipe is just over 2,000 meters. Its completion will greatly reduce variations of vacuum 
pressure throughout the collection system. 
 
In the Autumn of 2020, the Remediation of the Phase 1, Stage one commenced with the 
decommissioning of five (5) of the original 2002 Landfill gas collection wells and two (2) of the 
Phase 1 leachate recirculation fields. (Collected leachate is, as of May 2020, conveyed via a 
150mm force main to the municipal waste water collection system). 

This remediation project was undertaken after it was identified that the air space available for 
solid waste disposal was significant to the landfills projected site life and the long-term 
increase in the collection of LFG. The remediation project will continue through 2021 and 2022 
with the decommissioning of four (4) additional 2002 Landfill gas collection wells in the late 
spring of 2020. 

Concurrently with the aforementioned remediation project a LFG Wellfield Expansion was 
undertaken in the south west area of the landfill. This well field expansion will see the 
installation of sixteen (16) new extraction wells using telescopic perforated PVC well 
assemblies, 50 mm in diameter with 100mm laterals and 150mm sub-headers connected to 
the now completed 200mm HDPE LFG Main Header perimeter loop. This project will be 
completed and the new wells brought on line in the spring of 2021. 
 

4.2 Control Plant Overview 

The landfill gas Control Plant is located at the northern extent of the landfill property. The 
landfill gas Control Plant is comprised of two primary components: abstraction building, and 
enclosed flare. The abstraction building includes three (3) main areas: blower room, electrical 
room, and garage facility. The blower room includes parallel National Turbine multi-stage 
blowers (2), isolation valve, condensate knock-out pot, landfill gas analyzer, and landfill gas 
flow meter. The electrical room houses the flare controls, programmable logic controller, 
blower variable frequency drive controls, and datalogger. 

The flaring mechanism is an enclosed flare unit with a reported thermal capacity of 25 million 
BTU per hour. Hence, at 50 percent methane (volumetric basis), the flare has a maximum flow 
capacity of approximately 1,360 cubic metres per hour (800 cfm). 
 

4.3 Field Instrumentation and Datalogger 

Field instrumentation installed in the Control Plant associated with the monitoring of landfill 
gas include the following: 

• Datalogger; 

• Landfill Gas Analyzer; and 

• Flow meter. 
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4.3.1 Datalogger 

Data collected by the Control Plant programmable logic controller (PLC) is stored using 
Wonderware Historian and Information Server Portal at a rate of one (1) data sample every 
five (5) seconds. The following fourteen (14) channels are recorded by the PLC/Wonderware 
Historian software: 

1. Air Damper Position Feedback; 

2. Flare lower Thermocouple Temperature Feedback; 

3. Flare middle Thermocouple Temperature Feedback; 

4. Flare upper Thermocouple Temperature Feedback; 

5. Blower #1 Speed Setpoint from HMI; 

6. Blower #2 Speed Setpoint from HMI; 

7. Blower #1 Speed Readback; 

8. Blower #2 Speed Readback; 

9. Discharge Gas Differential Pressure Readback; 

10. Gas Discharge Flow Readback; 

11. Gas Discharge Temperature Readback; 

12. Gas Analyzer Methane Level Readback; 

13. Gas Analyzer Oxygen Level Readback; and 

14. Gas Discharge Pressure Readback. 
 

4.3.2 Gas Analyzer 

The volumetric methane concentration of the landfill gas is measured at the landfill gas Control 
Plant via a Galvanic Applied Sciences Inc. gas analyzer. The gas analyzer measures the 
volumetric concentration of methane using infrared absorption, and oxygen using a 
paramagnetic sensor. The reported accuracy range of the methane sensor is plus or minus 
2 percent. A copy of the manufacturer’s attestation of the accuracy range of the methane 
analyzer and gas analyzer calibration documentation for the reporting period is presented in 
Appendix A. 
 

4.3.3 Flow Meter 

The landfill gas flow rate is measured at the landfill gas Control Plant by a thermal flow meter 
(Thermal Instrument Company model 62-9) located in the landfill gas exhaust pipe, 
downstream of the blowers. The reported accuracy range of the flow meter is plus or minus 
1 percent. A copy of the calibration records and manufacturer’s attestation of the accuracy 
range of the flow meter is presented in Appendix B.  
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5.0 LANDFILL GAS DATA SUMMARY 

 
The following section presents a summary of landfill gas collected and destroyed by the Site’s 
landfill gas management facility. A summary of formulas and parameters utilized herein to 
calculate the mass of methane destroyed is presented in Appendix C. 
 

5.1 Landfill Gas Collection 

A summary of landfill gas collected at the site is summarized in Table 5.1. The raw data from 
which this summary is derived is presented in Appendix D. The total volume of landfill gas 
collected during the report period is 3,293,511 cubic metres. The average methane content of 
the collected landfill gas during the report is 55 percent (volumetric basis). 

The landfill gas management facility operated for 7,416 hours 4 minutes during the report 
period with an 84 percent operational time. 
 

5.2 Landfill Gas Destruction 

The calculations presented herein are based upon the following parameters: 

• Methane density of 0.667 kg per cubic metre at 25 ºC; 

• Flare hydrocarbon destruction efficiency of 98 percent; and 

• Methane global warming potential of 25 times that of carbon dioxide. 

A summary of landfill gas destroyed during the reporting period is presented in Table 5.2.   
A total of 3,227,641 cubic metres of landfill gas were flared during the report period, resulting 
in the destruction of 1,148 tonnes of methane. The equivalent mass of carbon dioxide 
destroyed during the reporting period is 28,703 tonnes. 
 

5.3 Landfill Management Facility Collection Efficiency 

The landfill gas management facility collection efficiency is estimated based upon the 
predicted average landfill gas generation rate for the Site (during the reporting period). Based 
upon the above stated total volume of landfill gas collected during the reporting period 
3,293,411 cubic metres) and an estimated total landfill gas production volume of 13,515,853 
cubic metres for the reporting period (Landfill Gas Generation Assessment Report,  
June, 2018) the operational collection efficiency of the landfill management facility is estimated 
to be 24 percent.  
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6.0 MAINTENANCE AND SHUTDOWNS 

 
The following section presents a summary of shutdowns which occurred during the reporting 
period. In addition, a summary of scheduled modifications and expansion of the landfill gas 
management facility is presented herein. 
 

6.1 Scheduled Maintenance 

Scheduled maintenance shutdowns of the landfill gas management facility are summarized in 
Table 6.1. The facility was shut down for a total of 705 hours 18 minutes during the reporting 
period for scheduled maintenance.  

Routine maintenance was carried out as scheduled in 2020. The semi-annual and annual 
maintenance were completed in October. Instrument calibrations were performed as 
scheduled during the 2020 reporting period.  

The annual compressor inspection and maintenance was carried out in February. 

In May the plant was shut down to facilitate the completion of the 2020 LFG Header Extension.  

As part of the continuous maintenance program Blowers 1 and 2 underwent bearing and seal 
replacement and adjustment in July. 

In September, the plant was shut down to accommodate the undertaking of gas well 
decommissioning in support of the Cell 1 remediation project.  

All four Condensate Traps were serviced in October and were found to be in good operational 
condition. 

In October, the Annual Environmental Sensor calibrations were carried out and completed. 

The Landfill Gas System Annual Fire Alarm testing and maintenance was carried out in 
December. 
 
Construction project considerations represent the main reason of decreased system efficiency 
in relation to scheduled shutdowns over the 2020 landfill gas collection period. 
 

6.2 Unscheduled Shutdowns 

Unscheduled shutdowns of the landfill gas management facility are summarized in Table 6.2. 
The facility was shut down for a total of 663 hours 9 minutes during the reporting period for 
unscheduled maintenance, repairs, and shutdowns due to control plant critical alarm 
conditions.  

In February, March, July, August, October and November, local power supply failures caused 
the facility to shut down.  

Further interruptions were encountered throughout the year when wildlife interrupted the 
power supply. 

In August and October, instrument failure, due to a suspected power surge at the Abstraction 
Plant, shut down the system requiring repair. 

In November, an Oxygen Analyzer failure shut down the system requiring examination and 
repair.   

Power Supply interruptions represent the main reason of decreased system efficiency in 
relation to unscheduled shutdowns over the 2020 landfill gas collection period.  
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6.3 System Improvements 

In May, the final LFG Header Extension Project was completed. This extension completed a 
perimeter loop of the 200 mm HDPE LFG Main Header pipe that was started with the initial 
LFG Project installed in 2002.  
 
In the Autumn of 2020 a LFG Well Field Expansion Project was started that will see  
16 additional LFG wells online by spring or early summer 2021.   
 

6.4 Proposed Facility Modifications and Alterations 

In 2021, in addition to the scheduled maintenance, the Regional District will be looking at 
replacing or upgrading key system components due to aging infrastructure as part of a 
continuous program to improve system reliability.  
 
In early 2021 a Hydro realignment project will be undertaken to minimize power lines on site 
along with the installation of safe roosts and wildlife deterrents on required lines to help reduce 
power interruption. 
 
Process Instrumentation upgrades will be undertaken and installed in the summer/fall of 2021 
to help facilitate any potential alternative end use activities. 
 
The Landfill Gas Well Field Expansion that was started in the fall of 2020 will be completed in 
the spring of 2021. Further progress on the remediation project that, once complete, will 
increase the overall efficiency of the current landfill gas collection system.  
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Table 5.1 Landfill Gas Collection Summary (2020)  
     

Month 
Volume LFG                    

(m3) 
Average Methane 

Content (%) 
Operational 

Hours (hours) 
Percent Time 

Operational (%) 

January 323,565 53 744 hrs 0 min 100 

February 237,616 55 542 hrs 31 min 78 

March 314,257 54 740 hrs 0 min 99 

April 221,845 55 510 hrs 23 min 71 

May 177,800 55 426 hrs 32 min 57 

June 337,551 55 704 hrs 18 min 98 

July 334,405 54 691 hrs 14 min 93 

August 351,000 51 696 hrs 36 min 94 

September 164,799 57 356 hrs 55 min 50 

October 276,553 57 636 hrs 23 min 86 

November 258,024 55 643 hrs 46 min 89 

December 296,097 55 723 hrs 26 min 97 

Total 3,293,511 55 7,416 hrs  4 min 84 

 
 
 
  



Table 5.2 Landfill Gas Destruction Summary (2020) 

Month 
Volume LFG  Flared 

(m3) 

Mass Methane 
Destroyed (tonnes GWP 

25) 

Mass Carbon Dioxide 
Equivalent Destroyed 

(tonnes) 

January 317,093 109 2,732 

February 232,864 84 2,093 

March 307,972 109 2,722 

April 217,408 78 1,958 

May 174,244 62 1,554 

June 330,800 118 2,959 

July 327,717 116 2,894 

August 343,980 115 2,876 

September 161,503 60 1,496 

October 271,022 101 2,521 

November 252,864 91 2,281 

December 290,175 105 2,617 

Total 3,227,641 1,148 28,703 



 

  

Table 6.1 Summary of Scheduled Maintenance Shutdowns  
    

Date 
Duration 
(hours) 

Reason Comments 

February 3, 2020 48 min  Monthly Maintenance   

February 19, 2020 46 min  CH4 and O2 Analyzer Calibration Lakewood Electric 

February 26 and 27, 2020 9 hrs 35 min Finish Fire Alarm Testing, Compressor Maintenance 
All Points Fire Protection, 

NW Compressed Air 

March 18, 2020 40 min Monthly Maintenance, CH4 and O2 analyzer calibration Lakewood Electric 

May 20 to May 31, 2020 272 hrs 20 min 
Decommissioning of LFG System for the LFG Header Extension 

Construction Project, Monthly Maintenance 
  

June 1, 2020 15 hrs 12 min 
Recommissioning of the LFG System Upon Completion of the LFG 

Header Extension Project 
  

June 3, 2020 18 min Training staff on Basic Plant Restart Procedure   

June 9, 2020 12 min  Monthly Maintenance, Quarterly and Semi Annual Maintenance   

July 9 and July 10, 2020 23 hrs 6 min Bater Electric Servicing of Blowers Bater Electric 

July 16, 2020 53 min CH4 and O2 Analyzer Calibration Lakewood Electric 

August 17, 2020 1 hr  Monthly Maintenance   

September 3 to September 15, 
2020 

290 hrs 44 min 
Decommissioning of LFG System in Support of the Landfill 

Remediation Project, Monthly Maintenance 
  

September 21, 2020 5 min Switched to Blower 2    

September 22 to September 24, 
2020 

45 hrs, 59 min 
System switched off to Complete Tasks Related to the Landfill 

Remediation Project 
  

October 8, 2020 1 hr 5 min CH4 and O2 Analyzer Calibration Lakewood Electric 

October 22, 2020 2 hrs 11 min 
Monthly Maintenance, Quarterly Maintenance, Start Semi Annual, 

Annual Maintenance, Change Out Flow Meter, Environmental Sensor 
Calibration 

 Lakewood Electric 

November 5, 2020 2 hrs 38 min Raising of EW24T   

November 18 and 19,2020  16 hrs 53 min Finish Annual, Semi Annual Maintenance   

December 1, 2020 23 min Annual Fire Alarm Inspection Started All Points Fire Protection 

December 3, 2020 42 min  Monthly Maintenance   

December 21 and 22, 2020 19 hrs 29 min 
Re calibration of O2 Analyzer, Start Environmental Sensor 

Replacement 
Lakewood Electric 

  



 

  

Table 6.2 Summary of Unscheduled Shutdowns  
      

Date 
Duration 
(hours) 

Reason Comments 

February 10 to 13, 2020 69 hrs 25 min Wildlife Flew Into Power Line   

February 15 to 18, 2020  72 hrs 55 min Suspected Power Surge BC Hydro 

March 17, 2020 2 hrs 20 min Power Surge BC Hydro 

April 12 to 16, 2020 87 hrs 49 min Wildlife Flew Into Power Line   

April 23 to 28, 2020 121 hrs 48 min Power Surge BC Hydro 

May 14 to 16, 2020 45 hrs 08 min Wildlife Flew Into Power Line   

July 11, 2020 5 hrs 13 min Wildlife Flew Into Power Line   

July 22 and 23, 2020 23 hrs 34 min Power Surge/Outage BC Hydro 

August 15 to 17, 2020 47 hrs 24 min Power Surge/Outage BC Hydro 

September 29 and 30, 2020 26 hrs 17 min Wildlife Flew Into Power Line   

October 5 to 7, 2020 40 hrs 31 min 
Wildlife Flew Into Power Line 

  

October 16 and 17, 2020 31 hrs 12 min 
Power Surge 

BC Hydro 

October 26 to 28, 2020 32 hrs 38 min Power Surge/Outage BC Hydro 

November 2, 2020 5 hrs 12 min O2 Analyzer Lakewood Electric 

November 4, 2020 4 hrs 18 min Wildlife Flew Into Power Line   

November 10 to 12, 2020 47 hrs 25 min Power Surge/Outage BC Hydro 
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METHANE AND OXYGEN ANALYZER CALIBRATION CERTIFICATES  

  



 

  

 



Certificate of Calibration
 Report number LE-RDFFG-20200219-0002

2 2

Manufature

Zero

Linearity

Balance

Manufacturer Report Number Due Date

Crystal 

Engineering
48487 Dec. 11, 2020

Crystal 

Engineering
48487-A Dec. 11, 2020

Displayed reading from test unit.

Model Uncertainty

"+/- 1% Span"

Temperature Measured temperature of test during data collection.

True value according to our reference standards.

As Received Condition:

Gauge Reading

Reference Reading

All calibrations are performed in a controlled or operational environment by qualified personnel using instrumentation and methods 

which guarantee that specifications claimed are reliable. Calibrations conform to ANSI/NCSL Z540-1-1994, MIL-STD 45662A, 10CFR21 and 

10CFR50 when specified by customer documentation.

Reference Uncertainty

Allowable Tolerance

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

IS33-36/300PSI 2535-841542

Model

Manufacturer

Galvanic IR IR Gas Analyser

         As Left Condition:  

Calibration DateModel Serial Number

0249IR011

All instrument calibrations are verified for accuracy before they are shipped. The recommended calibration interval for this instrument is 6 

months from the date of verification. Your particular quality assurance requirements may supersede this recommendation.

In Tolerance

Expiration Date

Difference

Water column

Condition

Serial Number

2019-02-19

Pass or Fail.

Relative Difference

Indicated reading minus reference reading.

In Tolerance

(Difference / reference reading) x 100

At least 4:1 unless otherwise stated.

Reference Standards used in this calibration are traceable to the National Institute of Standards and Technology of the United States, 

through the following report numbers:

Praxair

Nitrogen

50% Methane

2019-08-19

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571

IS33-36/3000PSI

Darren Heggelund Darren Heggelund

Laboratory Representative Quality Representative

Gauge Number

CH4

This certificate shall not be reproduced except in full, without written approval. 

100% Nitrogen

2262-432200

Media used during this calibration were:

Test Accuracy Ratio

Definitions:

Referenced at 20° C and 1 atmosphere.

± according to manufacturer's specifications.



mA Test Results for CH4
LE-RDFFG-20200219-0002

As Received Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

CH4 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 3.995 0.016 0.005 0.03% Pass

50.00 12.000 12.015 0.016 0.015 0.09% Pass

As Left Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

CH4 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 3.995 0.016 0.005 0.03% Pass

50.00 12.000 12.015 0.016 0.015 0.09% Pass

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571
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Certificate of Calibration
 Report number LE-RDFFG-20200318-0002

2 2

Manufature

Zero

Linearity

Balance

Manufacturer Report Number Due Date

Crystal 

Engineering
48487 Dec. 11, 2020

Crystal 

Engineering
48487-A Dec. 11, 2020

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571

IS33-36/3000PSI

Darren Heggelund Darren Heggelund

Laboratory Representative Quality Representative

Gauge Number

CH4

This certificate shall not be reproduced except in full, without written approval. 

100% Nitrogen

2262-432200

Media used during this calibration were:

Test Accuracy Ratio

Definitions:

Referenced at 20° C and 1 atmosphere.

± according to manufacturer's specifications.

Difference

Water column

Condition

Serial Number

2020-03-18

Pass or Fail.

Relative Difference

Indicated reading minus reference reading.

In Tolerance

(Difference / reference reading) x 100

At least 4:1 unless otherwise stated.

Reference Standards used in this calibration are traceable to the National Institute of Standards and Technology of the United States, 

through the following report numbers:

Praxair

Nitrogen

50% Methane

2020-09-18

Manufacturer

Galvanic IR IR Gas Analyser

         As Left Condition:  

Calibration DateModel Serial Number

0249IR011

All instrument calibrations are verified for accuracy before they are shipped. The recommended calibration interval for this instrument is 6 

months from the date of verification. Your particular quality assurance requirements may supersede this recommendation.

In Tolerance

Expiration Date

Reference Uncertainty

Allowable Tolerance

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

IS33-36/300PSI 2535-841542

Model

Displayed reading from test unit.

Model Uncertainty

"+/- 1% Span"

Temperature Measured temperature of test during data collection.

True value according to our reference standards.

As Received Condition:

Gauge Reading

Reference Reading

All calibrations are performed in a controlled or operational environment by qualified personnel using instrumentation and methods 

which guarantee that specifications claimed are reliable. Calibrations conform to ANSI/NCSL Z540-1-1994, MIL-STD 45662A, 10CFR21 and 

10CFR50 when specified by customer documentation.



mA Test Results for CH4
LE-RDFFG-20200318-0002

As Received Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

CH4 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 3.996 0.016 0.004 0.03% Pass

50.00 12.000 11.967 0.016 0.033 0.21% Pass

As Left Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

CH4 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 3.996 0.016 0.004 0.03% Pass

50.00 12.000 11.967 0.016 0.033 0.21% Pass

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571
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As Received Test Results

As Left Test Results



Certificate of Calibration
 Report number LE-RDFFG-20200219-0001

2 2

Manufature

Zero

Linearity

Balance

Manufacturer Report Number Due Date

Crystal 

Engineering
48487 Dec. 11, 2020

Crystal 

Engineering
48487-A Dec. 11, 2020

This certificate shall not be reproduced except in full, without written approval. 

Laboratory Representative Quality Representative

Darren Heggelund Darren Heggelund

IS33-36/300PSI 2535-841542

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

Model Serial Number Reference Uncertainty

IS33-36/3000PSI 2262-432200

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

Praxair

100% Nitrogen

20.9% Oxygen

Nitrogen

Reference Standards used in this calibration are traceable to the National Institute of Standards and Technology of the United States, 

through the following report numbers:

Water column Referenced at 20° C and 1 atmosphere.

Test Accuracy Ratio At least 4:1 unless otherwise stated.

Media used during this calibration were:

All calibrations are performed in a controlled or operational environment by qualified personnel using instrumentation and methods 

which guarantee that specifications claimed are reliable. Calibrations conform to ANSI/NCSL Z540-1-1994, MIL-STD 45662A, 10CFR21 and 

10CFR50 when specified by customer documentation.

Definitions: Temperature Measured temperature of test during data collection.

Reference Reading True value according to our reference standards.

Gauge Reading Displayed reading from test unit.

Condition Pass or Fail.

Difference Indicated reading minus reference reading.

Relative Difference (Difference / reference reading) x 100

Allowable Tolerance ± according to manufacturer's specifications.

2020-08-19

Model Uncertainty

"+/- 1% Span"

All instrument calibrations are verified for accuracy before they are shipped. The recommended calibration interval for this instrument is 6 

months from the date of verification. Your particular quality assurance requirements may supersede this recommendation.

As Received Condition: In tolerance          As Left Condition:  In tolerance

GE Sensing XMO2-2H-41 O2 1906 2020-02-19

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571

Manufacturer Model Gauge Number Serial Number Calibration Date Expiration Date



mA Test Results for O2
LE-RDFFG-20200219-0001

As Received Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

O2 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 3.965 0.640 0.035 0.22% PASS

20.90 17.376 17.456 0.640 0.080 0.50% PASS

As Left Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

O2 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 4.011 0.640 0.011 0.07% Pass

20.90 17.376 17.456 0.640 0.080 0.50% Pass

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571
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As Received Test Results

As Left Test Results



Certificate of Calibration
 Report number LE-RDFFG-20200318-0001

2 2

Manufature

Zero

Linearity

Balance

Manufacturer Report Number Due Date

Crystal 

Engineering
48487 Dec. 11, 2020

Crystal 

Engineering
48487-A Dec. 11, 2020

This certificate shall not be reproduced except in full, without written approval. 

Laboratory Representative Quality Representative

Darren Heggelund Darren Heggelund

IS33-36/300PSI 2535-841542

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

Model Serial Number Reference Uncertainty

IS33-36/3000PSI 2262-432200

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

Praxair

100% Nitrogen

20.9% Oxygen

Nitrogen

Reference Standards used in this calibration are traceable to the National Institute of Standards and Technology of the United States, 

through the following report numbers:

Water column Referenced at 20° C and 1 atmosphere.

Test Accuracy Ratio At least 4:1 unless otherwise stated.

Media used during this calibration were:

All calibrations are performed in a controlled or operational environment by qualified personnel using instrumentation and methods 

which guarantee that specifications claimed are reliable. Calibrations conform to ANSI/NCSL Z540-1-1994, MIL-STD 45662A, 10CFR21 and 

10CFR50 when specified by customer documentation.

Definitions: Temperature Measured temperature of test during data collection.

Reference Reading True value according to our reference standards.

Gauge Reading Displayed reading from test unit.

Condition Pass or Fail.

Difference Indicated reading minus reference reading.

Relative Difference (Difference / reference reading) x 100

Allowable Tolerance ± according to manufacturer's specifications.

2020-09-18

Model Uncertainty

"+/- 1% Span"

All instrument calibrations are verified for accuracy before they are shipped. The recommended calibration interval for this instrument is 6 

months from the date of verification. Your particular quality assurance requirements may supersede this recommendation.

As Received Condition: In tolerance          As Left Condition:  In tolerance

GE Sensing XMO2-2H-41 O2 1906 2020-03-18

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571

Manufacturer Model Gauge Number Serial Number Calibration Date Expiration Date



mA Test Results for O2
LE-RDFFG-20200318-0001

As Received Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

O2 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 3.988 0.640 0.012 0.08% PASS

20.90 17.376 17.366 0.640 0.010 0.06% PASS

As Left Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

O2 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 3.988 0.640 0.012 0.08% Pass

20.90 17.376 17.366 0.640 0.010 0.06% Pass

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571
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As Received Test Results

As Left Test Results



Certificate of Calibration
 Report number LE-RDFFG-20200318-0002

2 2

Manufature

Zero

Linearity

Balance

Manufacturer Report Number Due Date

Crystal 

Engineering
48487 Dec. 11, 2020

Crystal 

Engineering
48487-A Dec. 11, 2020

Displayed reading from test unit.

Model Uncertainty

"+/- 1% Span"

Temperature Measured temperature of test during data collection.

True value according to our reference standards.

As Received Condition:

Gauge Reading

Reference Reading

All calibrations are performed in a controlled or operational environment by qualified personnel using instrumentation and methods 

which guarantee that specifications claimed are reliable. Calibrations conform to ANSI/NCSL Z540-1-1994, MIL-STD 45662A, 10CFR21 and 

10CFR50 when specified by customer documentation.

Reference Uncertainty

Allowable Tolerance

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

IS33-36/300PSI 2535-841542

Model

Manufacturer

Galvanic IR IR Gas Analyser

         As Left Condition:  

Calibration DateModel Serial Number

0249IR011

All instrument calibrations are verified for accuracy before they are shipped. The recommended calibration interval for this instrument is 6 

months from the date of verification. Your particular quality assurance requirements may supersede this recommendation.

In Tolerance

Expiration Date

Difference

Water column

Condition

Serial Number

2020-07-16

Pass or Fail.

Relative Difference

Indicated reading minus reference reading.

In Tolerance

(Difference / reference reading) x 100

At least 4:1 unless otherwise stated.

Reference Standards used in this calibration are traceable to the National Institute of Standards and Technology of the United States, 

through the following report numbers:

Praxair

Nitrogen

50% Methane

2021-01-16

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571

IS33-36/3000PSI

Darren Heggelund Darren Heggelund

Laboratory Representative Quality Representative

Gauge Number

CH4

This certificate shall not be reproduced except in full, without written approval. 

100% Nitrogen

2262-432200

Media used during this calibration were:

Test Accuracy Ratio

Definitions:

Referenced at 20° C and 1 atmosphere.

± according to manufacturer's specifications.



mA Test Results for CH4
RDFFG-20200716-CH4

As Received Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

CH4 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 3.994 0.016 0.006 0.04% Pass

50.00 12.000 11.826 0.016 0.174 1.09% Fail

As Left Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

CH4 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 3.999 0.016 0.001 0.01% Pass

50.00 12.000 11.991 0.016 0.009 0.06% Pass

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571
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As Received Test Results

As Left Test Results



Certificate of Calibration
 Report number LE-RDFFG-20200318-0001

2 2

Manufature

Zero

Linearity

Balance

Manufacturer Report Number Due Date

Crystal 

Engineering
48487 Dec. 11, 2020

Crystal 

Engineering
48487-A Dec. 11, 2020

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571

Manufacturer Model Gauge Number Serial Number Calibration Date Expiration Date

2021-01-16

Model Uncertainty

"+/- 1% Span"

All instrument calibrations are verified for accuracy before they are shipped. The recommended calibration interval for this instrument is 6 

months from the date of verification. Your particular quality assurance requirements may supersede this recommendation.

As Received Condition: In tolerance          As Left Condition:  Out of Tolerance

GE Sensing XMO2-2H-41 O2 1906 2020-07-16

All calibrations are performed in a controlled or operational environment by qualified personnel using instrumentation and methods 

which guarantee that specifications claimed are reliable. Calibrations conform to ANSI/NCSL Z540-1-1994, MIL-STD 45662A, 10CFR21 and 

10CFR50 when specified by customer documentation.

Definitions: Temperature Measured temperature of test during data collection.

Reference Reading True value according to our reference standards.

Gauge Reading Displayed reading from test unit.

Condition Pass or Fail.

Difference Indicated reading minus reference reading.

Relative Difference (Difference / reference reading) x 100

Allowable Tolerance ± according to manufacturer's specifications.

Water column Referenced at 20° C and 1 atmosphere.

Test Accuracy Ratio At least 4:1 unless otherwise stated.

Media used during this calibration were: Praxair

100% Nitrogen

20.9% Oxygen

Nitrogen

Reference Standards used in this calibration are traceable to the National Institute of Standards and Technology of the United States, 

through the following report numbers:

Model Serial Number Reference Uncertainty

IS33-36/3000PSI 2262-432200

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

IS33-36/300PSI 2535-841542

+/-(0.05% of Reading + 0.005% of 

F.S.), vacuum: +/-(0.25% of 

Reading + 0.004 PSI)

This certificate shall not be reproduced except in full, without written approval. 

Laboratory Representative Quality Representative

Darren Heggelund Darren Heggelund



mA Test Results for O2
RDFFG-20200716-O2

As Received Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

O2 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 4.185 0.640 0.185 1.16% FAIL

20.90 17.376 17.366 0.640 0.010 0.06% PASS

As Left Test Results 4-20 mA

Reference Calculated Reference Tolerance Difference Difference Condition

O2 (%/vol) mA mA mA mA (% of Span)

0.00 4.000 3.987 0.640 0.013 0.08% Pass

20.90 17.376 17.366 0.640 0.010 0.06% Pass

2007 Ogilvie St., Prince George BC  V2N 1X2 | Phone: 250-563-4100 Fax: 250-563-1571
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APPENDIX B 

 

FLOW METER CALIBRATION CERTIFICATE 

  



 

  

 























 

  

APPENDIX C 

 

CALCULATION SUMMARY 



 

  

  



FOOTHILLS BOULEY ARD LANDFILL 
GREENHOUSE GAS EMISSIONS REPORT 

CALCULATION SUMMARY 

Total Average Daily Methane Concentration 

C daily = ( Cx)/ (2:;x) 

Where, 

c daily - Daily average methane concentration (volumetric basis). 
Cx -Recorded methane concentration (volumetric basis). 
L:x - Total number of data points recorded during the day. 

Total Average Weekly Methane Concentration 
- -
C weekly = (L; C daily)/ (L;x) 

Where, 

c weekly _Weekly average methane concentration (volumetric basis). 

c daily - Daily average methane concentration (volumetric basis). 
L:x - Total number of days data points were recorded during the week. 

Methane Destruction 

M =Pm (L:cx Yx) (DE) 

Where, 
M - Mass methane destroyed. 

Pm - Density of methane at 25°C (0.6557 tonnes per cubic metre). 
Cx - Methane concentration (volumetric basis). 
Yx - Volume oflandfill gas destroyed (cubic metres). 
DE - Destruction efficiency (98 percent. 

Emission Reduction 

r = (GWP) Pm .(L:cx Yx) (DE) 

Where, 
r - Unit emission reduction. 
(GWP) - global warming potential of21 for methane. 
Pm - Density of methane at 25°C (0.0006557 tonnes per cubic metre). 
Cx - Methane concentration (volumetric basis). 
V x - Volume of landfill gas destroyed (cubic metres). 
DE - Destruction efficiency (98 percent). 
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APPENDIX D 

 

DATA RECORDS 
 


	Blank Page



