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 INTRODUCTION 
SCS Engineers (SCS) has prepared this summary of activities related to the installation, testing, and 
commissioning of the micro-flare at the Leichner Landfill (Landfill) located in Clark County, 
Washington, on behalf of Clark County Public Health (County).  SCS provided project coordination 
and permitting, and performed construction quality assurance (CQA) by observing the installation, 
testing, and commissioning activities.   

 BACKGROUND 
The Leichner Landfill is a closed municipal solid waste (MSW) landfill that stopped accepting waste 
in 1991. The landfill gas (LFG) produced by the decaying waste is extracted via a network of gas 
wells and conveyed through a system of pipes (i.e., gas collection and control system [GCCS]) to an 
enclosed flare located at the blower flare station (BFS) on the south side of the landfill. Due to the 
age of the in-place waste, and the continual exponential decline in LFG production, the flow rate to 
the flare (LFG destruction device) from the GCCS has been steadily declining, approaching the 
operational limits of the flare.  A new smaller flare was required to replace the existing flare to allow 
for continued operations under a much lower range of flow rates over the remaining life of the GCCS 
operations.   

The purpose of this project was to replace the existing LFG flare with a smaller, lower-capacity, 
enclosed flare (micro flare).  The replaced flare had a capacity of 80 to 300 standard cubic feet per 
minute (scfm) at 50 percent methane by volume (% by vol.), and was installed as a replacement to 
the original flare in March 2007 due to declining LFG generation rates.  These rates have continued 
to decline as shown by LFG recovery modeling and the measured average LFG flow rate to the flare.  
In 2019, the average flow rate was 115.9 scfm at 39.2% by vol. methane (91.1 scfm normalized to 
50% by vol. methane).  A continued decrease in LFG generation and collection would have soon 
rendered the existing flare inoperable.  A more appropriately sized enclosed micro flare with a 
capacity of 9 to 90 scfm at 50% by vol. methane was  installed to extend the GCCS operating life, 
increase reliability, and minimize flare downtime. 

 EQUIPMENT SPECIFICATIONS 
The following summarizes the equipment specifications from the manufacturer for the replacement 
micro flare: 

• Make/Model: Perennial Energy, Inc., 2.7 million British thermal units per hour (MMBtu/hr) 
Micro Enclosed Flare (micro-flare) 

• Rated Capacity: Thermal loading rate of 0.27 – 3 MMBtu/hr, 9 to 90 scfm of LFG with a 
calorific density between 250 and 550 British thermal units per cubic foot (Btu/ft3) 

• Flare Dimensions: Fully enclosed with a 40-inch diameter, 25-foot tall shell 
• Location: Southwest corner of the closed landfill at the blower flare station (location of 

existing flare) 
• Destruction Efficiency: 99% for hydrocarbons, 98% for non-methane organic compounds 

(NMOCs) 
• Turndown ratio: 10:1 
• Minimum Methane: Approximately 24.7 percent methane by volume (assuming heating value 

of methane of 1,011 Btu/ft3) 
• Flare Pilot Light: Propane used for pilot light during startup only. 
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A copy of the manufacturer’s specifications for the flare is included as Appendix A.  Copies of the 
Process Flow Diagram and Equipment Layout can be found in Appendix B. 

 AIR PERMITTING SUPPORT 
Prior to replacement of the flare, an application to modify the Landfill’s Air Discharge Permit (ADP) 
No. 07-2714 was required to be submitted in the Southwest Clean Air Agency (SWCAA).  SCS met 
with SWCAA on February 8, 2019 to discuss the proposed project and timeline for the permit 
modification application submittal to the Agency.  A complete application to modify the ADP was 
submitted to SWCAA on August 6, 2020, and included the required permit application forms, site 
plan, copy of the existing permit, manufacturer’s information for the proposed flare, site emissions 
estimate (with supporting documentation), a Best Available Control Technology (BACT) analysis, and 
a State Environmental Policy Act (SEPA) determination letter.   

The application (No. CL-3138) was received by SWCAA on August 6, 2020, and the final (modified) 
ADP No. 20-3433 was issued on October 1, 2020.  A copy of the permit and technical support 
document is included as Appendix C.  

 KEY PERSONNEL 
The following table summarizes the key personnel involved in the project: 

Table 1. Key Project Personnel 

Role Affiliation Key Personnel 

Owner Clark County Public Health Mike Davis 

Consultant SCS Engineers 
Steve Harquail, Louis Caruso, 
Greg Helland, Ted Massart, 

Phil Carrillo, Alexa Deep 

Manufacturer Perennial Energy, Inc. Edward Boys, Colby Bain 

Subcontractor – Installation Ness Campbell   

Subconsultant – Source 
Testing 

Montrose Air Quality Services, 
Inc.  

Sean Donovan, Peter Becker, 
Kristina Schafer 

 

 OBSERVATIONS DURING INSTALLATION, TESTING, AND 
COMMISSIONING 

Flare installation activities began on the morning of September 28, 2020.  The existing flare was de-
energized and disconnected from the GCCS.  Crane setup consisted of the addition of 
counterweights, load testing, and man-basket setup before the existing flare was removed.  
Following setup, SCS and Ness Campbell (Crane subcontractor) led a project kickoff meeting and 
safety talk.  

http://www.scsengineers.com/
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Removal of the existing flare began at 10:00am.  The old flare was loaded onto a truck and placed in 
a lay down area off the road near the site entrance.  Next, the new control panel was lifted from the 
truck and placed inside the flare compound near the control panel shed.  Finally, the new flare was 
lifted from the transport truck and set on its side to remove the transport brackets, attach the top-lift 
cords, and install the top metal platform piece.  The flare was then lifted vertically and placed within 
the flare compound on the concrete pad, which had three of four sets of bolt holes pre-drilled.  

The primary issue encountered during the flare installation was with the bolt hole alignment.  After 
attempts were made to adjust the bolts in the pad, SCS personnel discussed the problem with 
Perennial (flare manufacturer) and decided the appropriate course of action was to enlarge select 
bolt holes on the foot of the flare.  The flare was lifted off the flare pad and SCS personnel extended 
the bolt holes by ¼-in. on one of the flare feet.  The flare was then aligned over the bolt holes on the 
flare pad.  Extra-large washers were placed over the enlarged holes. 

Following the flare alignment, and once the flare was secured to the flare pad, the burner pot was 
installed. The crane lifted the burner pot off the truck, and slowly lowered it down into the flare to 
rest on the burner pot manifold.   

On September 29, 2020, the electrical and piping installation work began.  These activities included 
installing the (1) new control panel, (2) gas pipe and fittings to connect the blower discharge pipe to 
the flare, and (3) electrical conduit to connect power and signal wire from the control panel to the 
flare: 

Additional electrical and piping installation work took place on September 30, 2020.  Activities 
performed included: 

• Installing electrical conduit and wiring through conduits. 

• Completing gas pipe plumbing from blower discharge pipe to the flare, including installing 
fittings for mounting a thermocouple and two pressure transmitters. 

• Relocating the propane meter. 

• Installing piping support braces. 

• Constructing a 2-ft by 5-ft concrete pad to install metal supports for instrumentation.  

Additional programming, electrical, and instrumentation work took place on October 1, 2020.  
Activities performed included: 

• Checking and testing wire connections from control panel to flare instruments, louver 
motors, and blowers. 

• Installing instrumentation on the gas process pipe including pressure and temperature 
gauges and thermocouples and pressure transmitters. 

• Testing the control panel and programming logic.  

On October 2, 2020, the flare startup was initiated after the final flare components were installed. 
The following issues were noted by on-site SCS personnel performing CQA: 

• The two nitrogen tanks were temporarily secured with tie-downs until a base stand for the 
tanks can be obtained and installed. 

http://www.scsengineers.com/
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• The Rosemount pressure transmitters were temporarily secured to the existing metal 
brackets, which were eventually replaced. 

• New bushings were planned to be installed at the two adjacent tee fittings to connect the 
sample tubing to the transmitters. 

• The transmitter that relays vacuum pressure from the wellfield (at inlet of the blower flare) 
was not operating correctly and needed to be replaced.  

The commissioning of the new flare was completed on October 8, 2020. Drawings for installation of 
pipe, valves, instrumentation and equipment are included in Appendix D and a photo log of the 
installation is included in Appendix E.  Copies of the commissioning and testing documentation 
provided by Perennial are included in Appendix F. 

 SOURCE TESTING 
Source testing requirements are outlined in Appendix A of the ADP and included the following: 

• Conducting an initial source test no later than 90 days after commencing regular operation 
of the flare. 

• Submitting a source test plan to SWCAA for review and approval at least 10 business days 
prior to the scheduled date of testing.   

• Notifying SWCAA personnel at least 5 business days prior to the beginning of the test so that 
they can be present during testing, if available.  

• Providing a copy of the source test report to SWCAA within 45 calendar days following 
completion of the source test.   

All of the above requirements were met as discussed below. 

With the flare startup on October 2, 2020, the source test was required to be completed by the end 
of the year (by December 31, 2020).  Montrose Air Quality Services, Inc. was subcontracted to 
complete the source test for the Landfill’s new flare.  The test was scheduled for December 9th-10th, 
2020.  As such, a source test plan prepared by Montrose and schedule notification was submitted to 
SWCAA on November 20, 2020.  The plan was approved via email on December 3, 2020.  A copy of 
the source test plan is included in Appendix G.  

The Landfill is required to test for compliance with the permitted emission limits for the following 
parameters: sulfur dioxide (SO2), nitrous oxides (NOx), carbon monoxide (CO), and non-methane 
organic compounds (NMOCs).  Source testing of the flare consisted of three test runs lasting 1 hour 
each for the following test methods and parameters: 

• Flare Inlet and Outlet Velocity/Volumetric Flow Rate & Temperature (EPA Methods 1 & 2) 
• Flare Inlet Fuel Factor (EPA Methods 3C and 19) 
• Flare Inlet & Outlet O2 & CO2 (EPA Method 3A) 
• Flare Outlet Moisture Content (EPA Method 4) 
• Flare Outlet SO2 Concentration (EPA Method 6C) 
• Flare Outlet NOx Concentration (EPA Method 7E) 
• Flare Outlet Opacity (EPA Method 9) 
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• Flare Outlet CO Concentration (EPA Method 10) 
• Flare Inlet & Outlet NMOC Concentration (EPA Method 25C)  
• Flare Inlet & Outlet Post-Test Thermocouple Calibration Check (EPA Alt. Method 11). 

SCS personnel were onsite during the source test to document the testing and assist Montrose with 
operations of the flare.  During the testing, an issue with the flare’s data recording system was 
discovered and is discussed in further detail in Section 9.  The issue did not affect the outcome of 
the source test as SCS personnel were onsite to photographically document the flare operating 
parameters (flow, temperature, and vacuum) periodically throughout each test run. Montrose 
confirmed this was acceptable for calculation purposes. 

A copy of the source test results is included as Appendix H. These results were provided to SWCAA on 
January 22 2021, within 45 days of the source test as required by the permit.  The results indicate 
that the new flare meets the permit limits for SO2, NOx, CO, and NMOC emissions at the minimum 
and maximum expected operating temperatures. The table below summarizes the results of the 
source test.  Test 1 was conducted at the maximum expected operating temperature (1,475 °F 
setpoint, 1,475 °F average).  Test 2 was conducted at the minimum expected operating temperature 
(1,300 °F setpoint, 1,303 °F average).  Based on the source test results, the flare meets the 
permitted emission limits over the range of 1,303 °F to 1,475 °F.  

Table 2. Summary of Source Test Results 

Parameter Test 1 Average Results 
(lb/MMBtu) 

Test 2 Average Results 
(lb/MMBtu) 

Permit Limit 
(lb/MMBtu) 

Equal to 
or Below 

Limit? 

SO2 < 0.0024 < 0.0029 0.016 Y 

NOx 0.060 0.059 0.060 Y 

CO 0.0035 0.0085 0.15 Y 

Total 
NMOC < 0.0065 < 0.0070 0.050 Y 

     

 ADDITIONAL ISSUES 
During the source test, it was discovered that the data recorder at the blower flare station had 
malfunctioned, and data recording and storage had not occurred since the installation of the new 
flare.  Data for the period of September 28, 2020, through December 10, 2020, including 
continuously recorded parameters for LFG flow sent to the flare, destruction temperature of the flare, 
and vacuum of the wellfield, was unavailable for review. 

The issue was found to result from a combination of a programming error and site-wide network 
problem that prevented data from being stored and uploaded to the Landfill’s remote monitoring and 
control (RMC) system as intended.  Upon discovery of the issue on December 10th, SCS personnel 
immediately began taking steps to troubleshoot and correct the malfunction.  SCS RMC personnel 
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rebuilt the system for the programmable logic controller (PLC) and C-More so that data recording and 
storage resumed on December 10th at 14:04.  Further troubleshooting discovered a network 
connection issue that prevented data from being uploaded to SCS’s eTools database, which was also 
corrected.  

Based on the flare temperature set points programmed by Perennial during the startup and initial 
testing, it is believed that during the missing data period, the flare operated according to the 
Landfill’s ADP, which required that the flare be operated at a minimum of 1,400 °F on a 1-hour 
average basis prior to the source test.  The flare operating temperature set point was programmed at 
1,475 °F, and the low and high temperature shut down set points were programmed at 1,400 °F and 
1,950 °F, respectively. The low temperature set point prevents the flare from operating below 1,400 
°F for more than 3 consecutive minutes without shutting down.   

Notification of the issue and missing data was provided to SWCAA on December 17, 2020, after 
confirming that the issue was fully resolved.  A copy of this notification is provided in Appendix I.  
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Appendix A 

Flare Manufacturer’s Equipment Specifications 
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17 May 2020

Job # 1910 
Leichner Landfill Micro Enclosed Flare 

Control Objectives, Scope of Supply Clarifications, Exceptions, 
Control Objectives 

The objective of this project is to provide a micro Enclosed Flare that meets the 
following requirements (these are identical to those in paragraphs 1.02, 1.07 & 
1.08 of Section 43 10 00 of the specifications): 

Condition Value 
LFG flow rate, SCFM 9-90
Site Latitude 45.6868 Degrees 
Site Elevation, ft-msl 214 
Climate Short hot summers to mild wet winters 
Ambient Dry Bulb, Degrees F 21 to 91 
Average Rainfall, inches 42 
Methane Concentration 25-55%
Carbon Dioxide Concentration 25-45%
Nitrogen Concentration 5-25%
Water Vapor Concentration 1-12%
Oxygen Concentration 0-4%
Argon Concentration 0-1%
Hydrogen Concentration Less than 1% 
Trace Compounds (Listed in detail in 
specification) 

Less than 1% 

Gas Supply Pressure to Shutdown Valve  
NOX Emissions Less than 0.06#/MM BTU 
CO Emissions Less than 0.15 #/MM BTU 
NMOC Destruction efficiency 98% or less than 0.050 #/MM BTU as 

Hexane at 3% O2 
Visible Emissions - EPA Method 22 None except periods not exceeding 5 

minutes in any two consecutive hours 
Visible Emissions - EPA Method 9 Not to exceed 0% opacity except for 3 

minutes in any 1 hour period 

This landfill is a 120 acre site with about 74 acres of fill. It was operated from the 
late 1930s until it closed completely in 1991. Gas production is declining in both 
quality & quantity, turn down is critical to project ongoing success. 



Scope Of Supply Clarifications

Section 43 10 00 describes a micro Flare and co
includes the Micro Flare as described in this submittal, the controls & 
programming are provided by others. PEI is supplying a Honeywell Burner 
Controller, base, amp card and purge card. Included Spare Parts are delineated on 
the included PEI Drawing SP-001-0192. 

Exceptions to Specifications, Clarifications 

The equipment provided by PEI is compliant with the specifications in Section 43 
10 00 with the following exceptions: 

1.02 A. requires operation throughout the entire range (9-90 SCFM and 25-55% 
CH4) without extra manipulation of equipment, instruments, and/or components. 
The flare provided by PEI will turn down from 3 MM BTU/Hr to 0.27 MM BTU/Hr, 
however, as noted in our March 9 proposal the flare will turn down to 0.45 MM 

installed, and one of the two louvers is disabled.  

1.02 D. references staged burner nozzles. The supplied flare has a single nozzle 
based on the proven PEI design that has a demonstrated 30 year performance 
record. 

2.02 A requires a high performance butterfly valve with 316 stainless internal 
parts and a Viton resilient seat. PEI typically in

 and it has a hard, thin PTFE or 
Viton 

resilient seat provides better service, therefore the proposed valve has 316 
stainless steel internal parts and a Viton resilient seat. 

2.03 A requires a UL certification on the Flame arrester, this is not available from 
Groth, it is provided with ATEX certification. 

ozzle, this is oversized for 90 SCFM, the 
 

2.04.C.2.a describes a burner with five individual burners, please see the 
comments on 1.02 D above. 

2.06 B.13 The supplied UL-certified burner controller is a mass produced device 
intended for use on power burners. The functionalities are largely fixed and not 
subject to user adjustment. Power burners use the burner blower to purge the 
flare, and the air flow switch remains satisfied throughout the entire run cycle. 
This is an atmospheric burner, the purge blower only runs during purge, and the 
air flow switch is only satisfied during the purge cycle. Therefore, in order to use 



the UL-Certified burner controller a bit of external manipulation to the signals 

literature on the Burner Controller for a complete and thorough description of 
functionality.  
 

 



New

The following is a synopsis of the guaranteed emissions levels and destruction efficiencies of the enclosed 
landfill gas flare proposed for the Leichner Landfill project.  The emissions levels and destruction efficiencies 
stated herein are only guaranteed if the flare is properly adjusted and testing is performed by an approved 
testing company with documented experience in emissions testing of low velocity landfill gas flare exhaust 
streams. 

The flare is designed to combust from  of landfill gas having a calorific density of between 
and , as long as the thermal loading rate is between  and .

Operated within the above criteria, the  flare will emit no more than  (evaluated as NO2).  
Such guarantee is based on CEMS testing performed by a approved testing company using chemiluminescence 
analytical techniques compliant with EPA method 7E, and when the following equation is used as the basis of 
the emission calculation; 

lb/MMBtu NOx = (ppm NOx / 10^6) x (46 lb/lb-mole / 385.3 dscf/lb-mole) x Ff  x 20.9 / (20.9 - % Stack O2) 

Operated within the above criteria, the flare will emit no more than .  Such guarantee is based 
on CEMS testing performed by an approved testing company using NDIR/GFC analytical techniques compliant 
with EPA method 10, and when the following equation is used as the basis of the emission calculation; 

lb/MMBtu CO = (ppm CO / 10^6) x (28 lb/lb-mole / 385.3 dscf/lb-mole) x Ff  x 20.9 / (20.9 - % Stack O2) 

Operated within the above criteria, the flare will provide NMOC destruction efficiency compliant with Subpart Cc, 

reduce the outlet NMOC concentration to  as hexane by volume, dry basis at 3 percent oxygen, 

compliance with EPA method 2, and for 
. Samples of the inlet and exhaust gases to provide methane and total gaseous non-methane 

organics constituencies shall be collected in summa canisters, and shall be laboratory evaluated using the 
TCA/FID analytical technique compliant with EPA method 25C. A GC/FID analyzer shall be employed during 

-
all be as follows; 

- 

1 ^6) x (86 lb/lb-mole / 385.3 dscf/lb-mole) x (dscf / hr)
or; 

1 / 6) x (20.9 - 3) / (20.9 - % Stack O2) 

The system shall be capable of achieving a minimum of 
(Sum of methane and non-methane organics).  Please note that oxidizing combustion systems (such as landfill 
gas flares) neither generate nor remove sulphur.  Any H2S entering the flare is oxidized to form SOx compounds, 
but on a molecular basis, sulphur in is equal to sulphur out. 

Note also that mineral based particulates, such as wind blown dust or silica, can be entrained into the ambient 
cooling and quenching air or purge air streams and passed into the combustor.  As non-combustible matter, they 
will be passed into the exhaust stream and will be measured as particulate emissions, but are not generated by 
the combustion process. PEI makes no guarantees regarding these particulates. Barring individual identification 
of the particulate matter, it shall be assumed that if the combustor is meeting the above destruction efficiencies, it 
is evidence that any particulates measured are ambient particles and not generated by the combustion process.
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Spec. #
Sheet # of

By:
Date:

Reference Designator or Item #
Quantity

Manufacturer or Approved Equal

Model #

Capacity

Emissions Compliance Design Criteria

Temperature/Retention Time

Thermocouples

Site Glasses

Anchor feet

Flare Shell Height, O.D., Thickness

Air Entrance Louvers

Flare floor, feet, manway, lift lug, housing & hooks   

Top Ring & Shield 

Flare Insulation

Insulation Attachment

Insulation Layers

Insulation Density

Inlet Nozzle Size

Flare Burner Manifold & Associated Parts

Flare Burner Ports

External Ladder & Tie Off points

Head Shield

Head Shield Supports

Pilot Fuel

Purge Blower HP, Voltage, phase

COMMENTS or NOTES:

Provided with Automatic Shut Off Valve, Flex, Flame Arrester, Flame Arrester Temperature switch, Purge Blower, Purge 
Blower Pressure Switch, Honeywell Purple Peeper. Controls provided by others.



Unloading & Assembly Instructions 

 



Factory Testing, Startup, and Functional Tests 

 

Factory Testing 

Factory test forms are included in this section. Testing will be scheduled as the 
project nears completion, the client is welcome to witness the tests in person or 
via Skype. 

 

On Site Startup, Functional & Validation Tests 

After the equipment is installed the Perennial Startup Tech will conduct tests & 
inspections & document that the equipment is acceptably installed and 
performs to specification. The client will be asked to document any deficiencies 
and sign a startup form. The startup packet will be delivered to the client for 
review, comment & approval at least 2 weeks prior to scheduled startup. 

 

Pre-Startup Form 

A pre-start up form is attached, this ensures that the unit is ready for the PEI 
Start Up tech upon arrival. This form needs to be completed & returned to PEI 
before the start up trip is scheduled, we request at least two weeks advance 
notice.  



Test Bay Packet
V1.3

Job # 1910

Job Name: Leichner Landfill Mico Flare

Drawing List Attached:

P & ID Drawing
Top Assembly Drawings
Interconnection Drawing

Reference Documents Attached: Tab #
Control Objectives, Control Narrative 1
Valve Configuration 2

Forms to be Completed (Attached) Tab #
All Skids Test Form 3
Enclosed Ground Flare Test Form 4

Save on Server after Completion:
Completed Test Pkt

Created By: ETB Date: 15-May-20

Reviewed & Approved By:



Standardized Test Packet
V 1.0

Project number 1910

Project name Leichner

Req'd? Item Complete Notes
1.0 General System Inspection

Inspect system for any visible physical mechanical or electrical 
defects that would be prevent the system from being tested 
or be harmful to equipment or personnel.  
1.1 Mechanical Inspection
Verify all handles are installed on valves
Verify valves are in the proper state (open/closed) per the 
P&ID
Verify devices are present per the P&ID
Verify devices are in the proper location per the P&ID

Verify all LFG ports are plugged, including condensate lines
Verify tubing has been installed on correct port (L or H) of 
transmitters and gauges
Verify all gauges and transmitters are the correct range per 
the P&ID.
Verify all tubing connections are tightened correctly.
Verify that all bolts have been torqued & marked

Confirm measurements on gas inlets, gas outlets, condensate 
drains, and electrical connections match prints.
1.2 Electrical Inspection
Verify all appropriate electrical panel, skid, blower, and earth 
grounds are properly installed
Verify all power wires are landed on proper terminals for 

Verify all connection points for AC circuits are properly landed 
and required jumpers installed per schematics. Connections 
tight and secure
Verify all connections points for DC circuits are properly 
landed and required jumpers are installed per                   
schematics. Connections tight and secure.
Ohm AC circuits, Verify no shorts on system to ground.
Ohm DC Circuits, Verify no shorts on system to ground.
Ohm and verify no AC-DC cross over on either circuit.
Verify that all interconnecting wires are per Interconnection 
Drawings
Verify Junction boxes, junction blocks are per Interconnection 
drawing



Enclosed Ground Flare

Req'd? Item Complete Notes
1.0 General System Inspection
Verify overall flare height
Verify base & Anchor hole dimensions
Verify louver linkage & louvers work freely
Verify weatherproof kits in Modutrol motors
Verify Thermocouples are correct type & length
Verify lens is in Purple Peeper
Verify upper, middle & lower Thermocouples are on correct 
terminal blocks.

1.1 Electrical Inspection
Verify Peeper cable landed in Junction Box
Verify thermocouple extension wire is correct type
Verify louvers operate, open close as indicated on 4-20 mA 
signal. 4 mA= open, 20 mA = closed.
Verify limit switch on Louver Motor is closed in closed 
position.

1.2 Pilot Test
Test fire pilot. Confirm that it lights, extends far enough to 
light burner, and satisfies flame detector.

1.2 Purge Blower Test
Confirm purge blower voltage matches interconnection 
drawing
Connect purge blower to utlity through test bay motor 
starter. Confirm rotation

Confirm that flow switch makes when purge blower runs.



Pre-startup Checklist 

Before PEI personnel arrive on site the contractor must confirm the following items are complete 
and the equipment is ready for startup. Delays due to the equipment not being ready will be 
billed at standard published PEI rates. 

The Flare must be leveled, anchored, and grounded with an appropriately sized grounding 
system.  

Grounds should be Cad-welded to the feet of the flare if possible. Ground  flare per 
documents provided by the Engineer of Record.  All applicable code requirements must be 
met such as NEC, OSHA, etc. 

All electrical connections must be checked for tightness including sealtights, Myers hubs, and 
box covers.  All conduits installed by the contractor must have Myers hubs and sealoffs 
where applicable. The electri
appropriate gaskets and/or sealing materials are not used. 

Seal offs provided by the contractor shall be filled by the contractor after inspection & testing. 
PEI Service techs will fill seal offs provided by PEI after inspection & testing. 

Pilot fuel must be present at the required pressure. Ensure pilot fuel lines are free from 
moisture & debris. 

Install the head shield on the flare prior to standing it upright. Nuts, bolts & washers are 
provided. 

All incoming gas lines to the system must be blown down to remove any debris and water 
that may have accumulated in the line. Gas lines must be sized and regulated to provide flow 
at the flow rates & pressures shown on the P&ID.  

Provide dry compressed air or nitrogen as required. Ensure tanks are full and pressures are 
as shown on the P&ID. 

Connect drain lines as directed by Engineer of Record. Do not create a short circuit around 
the flame arrestor.  

Clearances in front of disconnects must comply with current NEC guidelines for clearances. 

A wiring interconnection drawing is provided. 
Contact Perennial at 417-256-2002 if you and/or the electrician 

have questions. Incorrect or incomplete wiring is the most common cause of startup delays, 
we are always happy to answer questions and work to ensure that the onsite electrician is 
successful on the first attempt. 

Use the correct type of Thermocouple Extension wire to connect thermocouples. Contact PEI 
if you need assistance. 



Do not throw any boxes away without checking that they are completely empty.  Small items 
such as spark plugs, bolts, gaskets, etc. are sometimes shipped in a box containing larger 
items.  Make sure that you have accounted for all such items before disposing of boxes. 

Cast aluminum parts are fragile and will not support excess weight.  Flame arrestors and 
check valves are examples.  Attachments to these parts should be supported so that the 
weight is not resting on the flanges.  When bolting raised face flanges to cast aluminum 
flanges care should be taken not to over tighten the bolts. 

Enclosed flares must have the wooden shipping covers and the top shipping stand removed 
before standing upright.  Block up top end of flare and attach chokers to two of the lifting eyes 
at the top of the flare.  Stand the flare up using the bottom shipping stand as a pivot point.  
Once the flare is vertical, remove the bottom stand.  Set the flare into place and lag down.   

Burner pots, pilot tile, spark plugs, and the flame scanner should be installed after the flare is 
standing up.  The flame scanner should be installed with the arrow on the back of the unit 
pointing .  Tighten the nut so that the unit will move with firm hand pressure. 

Coordinate any other vendors or trades to be present as needed. Delays due to waiting on 
other vendors may result in additional charges. 

The system must be ready for the PEI Service Tech to begin testing and commissioning 
within 30 minutes of arrival on site. 

If the PEI Service Technician will require Safety Training please provide the relevant 
information in advance so that, if possible, the Technician arrives at site ready to go to work. 

Date:

Project Name:

Project Location:

Signature:

Printed Name:



ASCE 7-10

WIND LOAD CALCULATIONS FOR "RIGID" -- "OTHER STRUCTURES"
in accordance with IBC 2012, 1609.1.1

Chapter 29 - "Wind Loads on Other Structures and Building Appurtenances-MWFRS"  . . . 
            and Chapter 26 - "Wind Loads: General Requirements"  by reference

PEI Project #: 1910 PEI Project Name: Leichner Landfill Structure Description: Enclosed Flare

Structure Height (h ) Height above Ground (z) Structure Dia. or Length (D) Basic Shape of Structure
(ft.) (ft.) (ft.) Table 26.6-1 

( S quare, H exagonal OR  octagonal, or  R ound)
25 25 3.5 R

Exposure Category Risk Category Basic Wind Speed (V ) Wind Directionality Factor (Kd )
Section 26.7 Table 1.5-1 Fig. 26.5-1,A, B or C Table 26.6-1
(B, C or D) (I, II, or III) (Consult Figures if in Special Zone)

C II 115 0.95

Topographic Factor (Kzt ) Gust Effect Factor (G) Terrain Exposure Constants Velocity Pressure Exposure Coefficient (Kz )
Section 26.8.2 Section 26.9.1 Table 26.9-1 Table 29.3.1 Formula

Fig. 26.8-1 G z g K z  = 2.01 (z/z g )
1.0 0.85 9.5 900 0.945

Velocity Pressure (q z) Force Coefficient Qualifier Type of Surface Force Coefficient (Cf )
Eq. 29.3-1 Fig. 29.5-1 Fig. 29.5-1 Fig. 29.5-1

q z = 0.00256 K z K zt K d V 2   (lb/ft2) ( S mooth,  R ough, V ery Rough) Table Interpolation

30.403 19.299 >2.5 V 1.000

Aspect Ratio (h/D ) Area Normal to the Wind (A f ) Wind Force (F ) Overturn moment (M)
Fig. 29.5-1 Section 29.5 Eq. 29.5-1 @ CG = 0.5h
(IF <1, Use 1) A f  =hD F=q z GC f A f M = F  (0.5h )

7.14 7.00 87.5 ft2 2,261 lbs 28,265 lb-ft

4  ft. Anchor BHC dia.
3.5 ft.

2.83 ft.

1.414 ft. 3.5 ft. shell dia.
2 ft.

12.5 ft. CG
(0.5h) 25 ft.

2 Bolts/Anchor

T
4.00 ft.            C

8 Total Anchor bolts Windward overturn restraint bolts = 2
0 ft.

Ground NOT TO SCALE Shear Force per bolt (FS) = Wind Force (F)   / No. of Bolts
Therefore: 2,261 lbs.          / 8 bolts        = 283 lbs. min. shear strength/bolt

DOMINANT MOMENT IS THE RESULT OF Overturn Restraint Force (Tension)(FT)= Overturn Moment (M) / Chord Length

WIND FORCES USE . . . THIS  SHEET Therefore: FT = 28,265 ft.lbs.       / 4.00 ft.          = 7,066 lbs
FOR ANCHOR BOLT SELECTION CRITERIA  !!! For: 2 3,533 lbs. minimum tensile strength / bolt

NOT TO SCALE

PEI ANCHORING DIAGRAM

45°



https://seismicmaps.org/

ASCE 7-10
Seismic Force Calculations for "Non-Building Structures Not Similar to Buildings"

  in accordance with  IBC 2012 , Section 13
               ASCE 7-10  Chapters 1, 11, 12, 15, 21, and 22     

PEI Project #: 1910          GPS Coordinates: Type of Structure Structure Weight (lbs) Structure Height (ft)
PEI Project Name: Leichner Landfill 45.68921 O N Table 15.4-2 W h

Structure: EGF -122.573 O W Flat bottom, Ground Supported 4,000 25
(EGF, CSF or Skids) Steel Tank, Mechanically Anchored

Site Class Seismic Design Category Risk Category Importance Factor Response Modification Coefficient Overstrength Factor
From Site Engineer SDC From Site Engineer I e R

Table 11.6-1,-2 Table 1.5-1 Table 1.5.2 Table 15.4-2 Table 15.4-2

D D II 1 3 2

Site Coefficient  Site Coefficient         Mapped Acceleration Parameters
Deflection Amplification Factor Short Period (0.2s) Long Period (1.0s) Short Period (0.2s) Long Period (1.0s)

Cd Fa Fv SS S1

Table 15.4-2 Table 11.4-1  (Note 1) Table 11.4-2  (Note 1) Fig. 22-1, 22-3 ,22-5 ,22-6  (Note 1) Fig. 22-2, 22-4 ,22-5 ,22-6  (Note 1)

2.5 1.146 1.628 1.616 g 0.6 g

           Design Spectral Response Acceleration Parameters
Short Period (0.2s) Long Period (1.0s) Short Period (0.2s) Long Period (1.0s) Total Base Shear Force

SMS SM1 SDS SD1 Lateral Force (V)
SMS =Fa x Ss SM1= Fv x S1 SDS = 2/3 x SMS SD1= 2/3 x SM1 V  = 0.3 x S DS  x W  x I e

Eq. 11.4-1 Eq. 11.4-2 Eq. 11.4-3 Eq. 11.4-4 Eq. 15.4-5

1.852 g 0.977 g 1.235 g 1.235 0.651 g 1,481.55 lbs

Seismic Response Coefficient         Peak Ground Acceleration Site Coefficient PGAM

CS = 0.044 x SDS x I e . . .  if S1 <0.6g PGA FPGA PGAM = FPGA x PGA CRS CR1

CS = 0.8 x S1 /(R/I e ). . .  if S1 >0.6g Fig. 22-7  (Note 1) Table 11.8-1  (Note 1) Table. 11.8-1
Eq. 15.4-1; Eq. 15.4-2

0.38 g 1.1 0.4256 0.919 0.879
  (not to be less than 0.03)

Fundamental Period (T)   Eq. 15.4-6

T o (s) T S (s) T L (s)                      n Where: f i  = V    and i = 0 .0023  (single story structure)

T o  = 0.2 x SD1 / SDS T S =  SD1 / SDS Mapped Long-Period         f i i
2

11.4.5 11.4.5 Transition Period (s) T                
I = 1

= 0.0531 s    (<0.06 = "Rigid Structure")

0.105 0.527 Figs. 22-12 -- 22-16                    n

6 g f i i

            
I = 1

NOTE 1: Values  entered are from data provided by the USGS website Total Moment (M s ) = 18,519 lb-ft
http://geohazards.usgs/gov/designmaps/us/report.  See full report --attached. Resulting from the seismic imposition of

Lateral Force (V x 1/2h)

8 Total Anchor bolts Overturn restraint bolts = 2

Shear Force per bolt (FS) = Lateral Force (V)   / No. of Bolts

DOMINANT MOMENT IS THE RESULT OF Therefore: 1,482 lbs.          / 8 bolts        = 185 lbs. minimum shear strength/bolt
WIND FORCES USE . . . WIND FORCES
FOR  ANCHOR BOLT SELECTION CRITERIA  !!! Seismic Restraint Force (Tension)(FT)= Total Moment (M s ) / Chord Length

Therefore: FT = 18,519 ft.lbs.       / 4.00 ft.          = 4,630 lbs
For: 2 2,315 lbs. minimum tensile strength / bolt

Maximum Considered Earthquake (MCER)
Spectral Response Acceleration Parameters

Section 21.2.1.1 --Method 1  (Note 1)

0.16000

(See "EGF Wind Load Calculations" for Diagrams)
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All welded  structural  steel  bases for the unitized  flare skid will be sandblasted  in accordance 
with SSPC-SP6, then primed and top-coated with an Acrylic Modified Alkyd Enamel, prior to the 
installation of the equipment and components mounted on these skids. 

This coating system, applied with airless spray equipment in accordance with the manufacturer's
directions provides superior protection from rust and acids in harsh service conditions. 

The mounted equipment, components, structural skids, and all other surfaces subject to damage
by blast-cleaning, will be cleaned in accordance with SSPC-1, 2, or 3, as applicable, then primed
and painted as above following final assembly of the system.

Flares subject to high temperatures are painted with FTC-
require a primer. 

No painted surface shall be in direct contact with unburned landfill gas. 

* PEI standard paint color.  Please see color chart later in this section. 

6307 Sand

251H800 Sand



Shop Painting of Structural Steel
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251H800     Sand



1910- Recommended Spare Parts 

Each site has unique and site specific requirements for uptime. Some parts on 
the flare are readily available off the shelf, others, such as flame arrester 
elements have lead times measured in months. We recommend that each site 
conduct a Risk Analysis and have appropriate spares on hand. 

PEI Part #           Name                                 Tags                     Suggested # 
14477 Self-Checking UV Scanner FLR-BE-501 1 
5408 Lens for UV Scanner FLR-BE-501 1 
14143 Ignition Cable FLR-CBL-1 20 feet 
10362 Louver Motor FLR-FCV-401..2 1 
79 Crank Arm FLR-FCV-401..2 1 
78 Ball Joint FLR-FCV-401..2 1 
5499 Weather kit for Louver Motor FLR-FCV-401..2 1 
8249 Shutdown Valve Solenoid FLR-FV-401..2 1 
12399 Flare Thermocouple FLR-TE-501..3 2 
15681 Flame Arrester Gaskets FLR-TSE-301 2 
15682 Flame Bank Kit FLR-TSE-301 1 
65 Ignitor FLR-IGN-1 1 
68 Ignition Transformer FLR-IGN-1 1 
56 Pilot Solenoid FLR-FV-101 1 
3995 Pilot Pressure Regulator FLR-PCV-101 1 

 



 

product selection, and supporting information and calculations that document 
why this product was selected. 



 A pressure switch is used to confirm air flow, it is tagged FLR-PS-401, and is a Dwyer 

                                                                                                                Blowers, Purge
The flare has a purge blower that runs prior to starting the flare. This blower is tagged 
FLR-BLR-401. It is a Cincinnati LMF-4, and has a 1/3 HP, 120 VAC motor. This blower will 
move about 320 SCFM through the flare. The Flare has an ID of 32", and is 25' tall- giving 
an internal volume of about 140 cubic feet. Boilers, etc typically have four air changes prior 
to ignition, this will take about 2 minutes.

1950-02-2S



Purge Blower Sizing Sheet

Project # 1910
Project Name Leichner
Created By ETB Date 19-May-20

Flare OD 40 Inches
Insulation 4 Inches
Flare ID 36 Inches
Flare CSA 7 Sq. Ft
Flare Height 25 Feet

Flare Volume 177 Cubic Feet

Air Changes per purge 4
Air Purge Volume 707 Cubic Feet

Purge Blower Selection
Make Cincinnati Fan
Model LMF-4 4.7 X 2.9 Wheel
SCFM @ 1" WC 319
Motor HP 0.3
Voltage 120
Phase 1
Purge Cycle Time 2.2 Minutes



FLR-BLR-4
01

Purge Blower
FLR-BLR-401
Part # LMF-4, 4.7x 2.9 Wheel, CW-TH, 
ARR #4hm, 1/3 HP, 120 VAC, 1 phase
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FEATURES

BLOWER WHEELS

A. Round inlets and outlets for convenient slip fit of duct work or
hose.

B. Commercial grade 319 cast aluminum housing for increased
strength and AMCA Type C spark-resisitance.

C. Steel multivane wheels for high volume and low noise levels.
Aluminum wheels available for AMCA Type B spark-resistance
on all models except LM-6 or LMF-6 above 1800 RPM.

D. Tapered housing lugs and stiffener pads for additional strength.

E. Continuous duty, ball bearing, industrial motors are standard.

F. All fan bases are minimum 12 gauge steel.

G. All model LMF blowers (not shown here) have a discharge
flange cast as an integral part of the housing for rigid support
by the flange only. See pages 3 and 10.

The use of aluminum or aluminum alloys in the presence of steel which has been allowed to rust requires special
consideration. Research by the U.S. Bureau of Mines and others has shown that aluminum impellers rubbing on
rusty steel may cause high intensity sparking.

The use of the above Standard in no way implies a guarantee of safety for any level of spark resistance. Spark-
resistant construction also does not protect against ignition of explosive gases caused by catastrophic failure or
from any airstream material that may be present in a system.

WARNING

SPARK-RESISTANT CONSTRUCTION
AMCA Type A: All parts in contact with airstream are of nonferrous material. Consult factory.

AMCA Type B: With the addition of an aluminum wheel, the fan will be AMCA type “B” spark-resistant.
Maximum Temperature 150°F (66°C). Not available on LM-6 or LMF-6 above 1800 RPM.

Standard wheels are steel.
Some have internal hubs
and some have external
hubs. Aluminum wheels
available on most sizes, but
extended deliveries may
occur. For limitations, see
chart on page 7.

Standard steel wheel for LMF-3, LM-4, LMF-4,
LM-6 and LMF-6. All LMF models are clock-
wise rotation only.

Standard steel wheel for LM-8 and
LMF-8.
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9 STANDARD ARRANGEMENTS OF LM MODELS

4 SIZES OF LMF MODELS

All LMF models include an integral cast discharge flange for mounting and a neoprene flange gasket.
For discharge flange dimensions, see page 10.

NOTE: All LMF models are available in clockwise (CW) rotation, arrangement 4HM only.



4

HIGH TEMPERATURE CONSTRUCTION

OPTIONAL ACCESSORIES

Standard Construction: All arrangements suitable to 150°F (66°C).

151°-300°F. Construction: Standard fan with heat slinger and slinger guard on all arrangements.
Arrangements 4, 4HM and 4D also includes a shaft extension.

EXAMPLE:
Required fan performance is 800 CFM at 1"
SP at 250°F., and 7000' altitude.

STEP 1. From the table, the conversion factor
for 250° and 7000' is 1.74.

STEP 2. Correct static pressure is: 1.74 x 1"
SP = 1.74" SP at standard conditions.

STEP 3. Make fan selection from table on
page 5. We select an LM-6, 6.3 x 2.5 wheel
at 3450 RPM to provide 815 CFM at 1.75"
SP and 1.16 BHP.

STEP 4. Correct the BHP for the lighter air:
1.16 ÷ 1.74 = .67 BHP. A 3/4 HP motor will
suffice at 250°F., and 7000' altitude but not at
standard conditions. Special motor insulation
may be required above 3500' altitude. Also,
BHP correction might need to be modified if
blower will be subject to “cold starts”, ie:
starting at 70°F. at 7000 feet altitude.

Fan performance tables are developed using standard air which is 70°F., 29.92"
barometric pressure and .075 Ibs. per cubic foot. Density changes resulting from
temperature or barometric pressure variations (such as higher altitudes) must
be corrected to standard conditions before selecting a fan based on standard
performance data.

Temperature and/or altitude conversion factors are used in making corrections
to standard conditions.

TEMPERATURE - ALTITUDE CONVERSIONS
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ROTATION & DISCHARGE POSITIONS

Clockwise Top
Horizontal
Discharge

Clockwise
Down Blast
Discharge

Clockwise
Bottom

Horizontal
Discharge

Clockwise
Up Blast

Discharge

Counter-
Clockwise Top

Horizontal
Discharge

Counter-
Clockwise

Down Blast
Discharge

Counter-
Clockwise

Bottom
Horizontal
Discharge

Counter-
Clockwise
Up Blast

Discharge

CW-TH CW-DB CW-BH CW-UB CCW-TH CCW-DB CCW-BH CCW-UB

* All LMF Models are available in clockwise (CW) rotation only.

8 STANDARD POSITIONS AVAILABLE.* 45° DISCHARGE POSITIONS AT ADDITIONAL CHARGE.
Discharges shown are determined by viewing fan from motor or drive side.

****

CFM and BHP at Static Pressure Shown Ratings at 70°F., .075 Density, Sea Level



7

WHEEL SPECIFICATIONS

CFM and BHP at Static Pressure Shown Ratings at 70°F., .075 Density, Sea Level

NOTE: THESE RATINGS ARE FOR 50 CYCLE MOTORS ONLY.

DIMENSIONS and SPECIFICATIONS
NOTE: The table below contains blower housing dimensions common to all arrangements on pages 8 & 9.



Purge Blower Pressure 
Switch
Part # 1950-02-2S



                                    Burner Controller
PEI is supplying a Honeywell Burner Controller, shipped loose. This controller consists of the 
following parts:

A) A Honeywell RM7896D1019 7800 Series Relay Module. This is also called a Flame 
Switch or a Burner Controller . This is a microprocessor based integrated burner 
control that manages the complete ignition process. As discussed earlier, UL and FM 
certified devices are massed produced, and intended for use on power burners, 
therefore the burner blower is used for purge, and the controller typically expects to see 
the proof of fan for the complete run cycle.

C) A Honeywell ST7800A1070 2 ½ minute purge card, the time of this card matches the 
purge blower calculations for 4 air changes through the flare before attempting start up. 

D) A Honeywell Q7800A1005 sub base for mounting A) above
E) A Honeywell S7800A1001 UV Sensor Display/Interface for A) above
F) A Honeywell 221818C 120 long extension cable for the Display/Interface.

 

B) A Honeywell R7861A1026 amplifier card that is compatible with the supplied Honeywell 
self-checking UV sensor. 



CP-BS-1
Part # RM7896D1019

























CP-BS-
1

Amplifier Card
Part # R7861A1026









  CP2-BS-1..2

Purge Timer
2 1/2 Minute
Part # ST7800A1070





Sub Base to mount Relay Module
Part # Q7800A1005















Display Module/User Interface
Part # S7800A1001









Note that cable between Relay Module & display is 
included- see next part 









































Extension cable to connect Relay Module (Burner Controller) to 
display.
Part # 221818C 120" long









 

                                    Flame Arrester
The proposed flame Arrester is a Groth Model 7628-03-11-FOZ. It will have an ATEX 
certification, not FM as stated in the following literature. 



  FLR-TSE-301

Current production is ATEX, not FM

FLR-TSE-301
Part 7626-03-11-FOZ





5400
SCFH

1 "WC



                                    Flame Sensor
A Honeywell C7061A1038 self checking UV Scanner (Purple Peeper) is provided. It mounts on 
the flare with a provided swivel mount, this is shipped in a box for protection. It is provided with 
a 124204 focusing lens installed.

This device is compatible with the provided Amplifier, relay module, cable, etc. 

 



FLR-BE-501
Part # C7061A1038 with 124204 fused Quartz lens installed.
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                                    Flare

The Flare is designed and manufactured by Perennial Energy at our facilities in West Plains, 
Missouri. The data sheet in the earlier part of this submittal gives details on height, diameter and 
wall thickness. The Top Assembly drawing in the following drawing details the mounting feet, 
ladder, louvers, etc.

The burner assembly is based on the 30 year proven PEI design, and is constructed of stainless 
steel. It has a single burner port with a cast ceramic burner pot that provides outstanding 
performance on lean LFG. The burner pot is heavy and ships in a crate, therefore we also 
provide a lifting apparatus to lower this burner pot into place.

Typically as gas production declines the flare is challenged to maintain temperature. We are 
we 

is not required by the specification & may never be 
needed, however, it is trivial to include this during construction at the factory- adding this in the 
field 10 years in the future will be difficult & expensive. If this port is not needed it does no harm.

the full weight of the flare. The maximum operational temperature of the flare is 2,000 F, and the 
maximum skin temperature is less than 250 F.

material are provided, and 
place with Inconel pins & retainers. A layer of rigidizing agent is applied to the ceramic fiber.

ded, 
located so that they offer a view at the level of the thermocouples. Four thermocouple ports are 
provided for three Type K thermocouples (the lowest port is used at turn down). The flare has 
four EPA compliant source ports.

As noted in the initial co
stainless steel and has a single ceramic burner pot. The flare is provided with a pilot system as 
shown on the P&ID drawing. 

Two motor operated louvers are provided for temperature control. Flare feet are as shown on 
the Top Assembly drawing. Three NEMA 4 junction boxes are provided on the flare- one for the 
6000 volt ignition transformer, one for the 120 VAC connections, and one for the 24 VDC and 
thermocouple connections.

The flare is provided with a purge blower and proof of purge pressure switch.

The flare has an OSHA compliant ladder to service the thermocouples. Harness tie offs are 
provided at each thermocouple location.



                                    Flex Connector
The flare is provided with a 3 diameter flex connection that is 6 long. This flex allows for pipe 
thermal expansion, movement, and slight misalignment. The flex reduces the loading on the 
aluminum housing of the flame arrester. The flex is manufactured by DME Expansion Joints, 
and is part FJ-300. The flanges on the flex joint are hot dipped galvanized steel, the bellows are 
stainless steel.

 



GHS-FX-301..4



                                    Gauges, Pressure

Two pressure gauges are provided. 

Pressure Gauge FLR-PI-101 is in the pilot line & is used to measure the propane pressure at 
the pilot. It is scaled 0-30 WC and is a WIKA 611.10. This gauge is tagged FLR-PI-101.

The pressure before and after the flame arrester is measured with a Dwyer Capsuhelic 
Pressure Gauge, scaled 0-20 WC. It is part number 2020LT. The tag for this pressure gauge is 
FLR-PI-301.

 



FLR-PI-101
Part # 611.10
Scaled 0-30" WC





VISIT OUR WEBSITES: www.dwyer-inst.com • www.dwyer-inst.co.uk • www.dwyer-inst.com.au10

May be used with hydrogen where pressures are less than 35 psi. Order with
a Buna-N diaphragm.

Capsuhelic® gages may be flush mounted in a panel or surface mounted.
Hardware is included for either. For flush mounting, a 4-13/16˝ diameter cutout in
panel is required. Where high shock or vibration are problems, order optional A-
496 Heavy Duty flush mount bracket. Optional A-610 kit provides simple means of
attaching gage to 1-1/4˝-2" horizontal or vertical pipe. Installation is same as
Magnehelic® gage shown on page 4. All standard models are calibrated for vertical
mounting. Gages with ranges above 5 in w.c. can be factory calibrated for horizontal
or inclined mounting on special order.

Aluminum case: Air and compatible gases and oil based liquids;
Brass case: Air and compatible gases and water based liquids.

Consult factory.
Die cast aluminum with impregnated hard coating, standard. Optional

forged brass housing is required for water or water based fluids. Special material
diaphragms available, contact factory.

±3% of FS at 70°F (21.1°C). (±4% on 4200, 4210, 4215, 4220, 4300,
4400, and 4500).

-20˝ Hg to 500 psig. (-0.677 bar to 34.4 bar).
20 to 200°F (-6.67 to 93.3°C).

4˝ (101.6 mm) diameter dial face.
Diaphragm in vertical position. Consult factory for other

position orientations.
1/4˝ female NPT high and low pressure taps, duplicated -

one pair top for air and gas, and one pair bottom for liquids.
3 lb, 3 oz (1.45 kg) aluminum case; 7 lb, 13 oz (3.54 kg) brass case.

Two 1/4˝ NPT plugs for duplicate pressure taps, four flush
mounting adapters with screws and four surface mounting screws.

Integral with plastic gage cover; has external reset screw.
May be ordered factory installed on gage or separately for
field installation. Specify ASF suffix after model number.

For easier, safer purging of trapped air when using gage with
liquids. Also useful for draining condensate when installed in
lower ports. To open, simply loosen hex nut. Solid brass.

For applications involving water or water based liquids. To
order, add suffix “B” after model number. Example: 4205B.

Available in bright red, green or yellow to accent critical
pressure zones. Specify which color and portion of scale
to be covered with each.

Includes plastic case, mounting bracket, A-309 3-way
manifold valve, (two) A-230 high pressure hoses and all
necessary fittings. Assembly required. Gage not included.

FLR-PI-301
Part # 4020LT with A-370 mount.
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*These ranges available for vertical scale position only.

Scales reading directly in flow, heights, etc., are also available.

provides flange for flush mounting in panel.

for cover assures dust tight integrity of
case.

is highly resistant to
breakage. Provides undistorted viewing of pointer
and scale.

screen printed on aluminum, is
accurate and easy to read.

mounted at end of range
spring rotates helix without mechanical linkages.

provides mounting for helix,
helix bearings and pointer shaft.

is well braced and of
minimum area for maximum pressure capability.

are shock resistant
mounted. They provide virtually friction-free rotation
for helix. Rotation is damped with high viscosity
silicone fluid.

is precision milled from an alloy of high
magnetic permeability, mounted in jeweled bearings,
and rotates to align with magnetic field of magnet
and transmit pressure indication to pointer.

is conveniently located in
plastic cover, accessible without removing cover. “O”
ring seal provides dust seal.

( )
connects to chamber in back of diaphragm. High
pressure air or gas port (cut away; not shown)
connects with chamber in front of diaphragm through
passageways in case.

is offered in two materials.
Standard is die cast aluminum coated inside for
resistance to most oils and similar fluids. Optional
forged brass case is recommended when using water
or water based liquids. One case size for all pressure
ranges — can be either surface or flush mounted.

with integrally molded O-
ring is sealed between the case and backplate.
Diaphragm motion is restricted to prevent damage due
to over-pressure.

of stainless steel minimizes
position or attitude sensitivity.

is a flat leaf of nickel plated
spring steel. Small amplitude of motion assures
consistency and long life. It reacts to pressure on
diaphragm. Live length factory adjusted for calibration.

connects to chamber in front of diaphragm. Low
pressure liquid connection (not visible) connects with
chamber in back of diaphragm through
passageways in case.

is set by custom
camlock. Rate adjust and rate adjust lock are
coaxial and are factory set and sealed.

0-5.0
0-6.0
0-10
0-15
0-20
0-25
0-30
0-40
0-50
0-60
0-80
0-100
0-200

5-0-5
15-0-15

0-5
0-10
0-15
0-20

Flat Flush Mounting Bracket
3-way Manifold Valve
Bleed Fitting
Mounting Bracket
Portable Kit
Flush Mount Bracket
Pipe Mount Kit

Add Options as Suffix, Example 4001-ASF
-ASF (Adjustable Signal Flag)
B (Brass Case)
Scale Overlays - Red, Green, Mirrored or combination. Specify Locations



                               Ignition System, Pilot

 

The flare pilot assembly is manufactured by Perennial Energy. The pilot may be removed for 
service while the flare is running. The pilot assembly is shipped assembled and on the flare, 
except the ceramic burner pot and ignitor are shipped in a crate for protection. 

The pilot itself consists of a gas orifice, a burner tile, a gas mixer, and an ignitor (spark plug). An
electrically operated solenoid valve controls the flow of gas to the orifice, and a propane 
pressure regulator is provided to control the gas pressure. A spark generator provides the 
power for the ignitor. An ignition cable (spark plug wire) connects the spark generator to the 
ignitor. Two flex hoses are provided as shown on the P&ID. 

The Ignition cable is tagged FLR-CBL-1, and is Allied Wire & cable part # 3257-14, it is rated for 
25,000 volts. 

The Spark Generator is a Honeywell Q624A1014, and is tagged FLR-E/E-1. This spark 
generator is specifically designed to work with the Purple Peeper, as the spark from this 
generator does not produce false positive flame signals. Honeywell states the spark generator 
produces 15,000 Volts. 

The Propane solenoid is tagged FLR-FV-101, and is an Asco EF8215G20. 

The stainless steel flex connectors are made by Hose Master, the flex connected to the pilot is 
1/2:  diameter by 12  long, it is tagged FLR-FX-101, and is part # CA321B0050-012-AF4750. 
The flex at the inlet to the pilot system is tagged FLR-FX-102, is 18  long, and is part # 
CA321B0050-018-AF4750.

The Ignitor (spark plug) is an Auburn I-64-3 that is modified by PEI, and is tagged FLR-IGN-1.

The pressure regulator is tagged FLR-PCV-101, and is a Fisher R622. 



Ignition Wire (UL 3257)
Ignition Wire, UL 3257 Hook Up Wire
Silicone Rubber Wire
UL Recognized Lead Wire

Ignition Wire Construction:
Conductor:
Insulation:

Insulation Color:
Sizes:

Ignition Wire Ratings and Approvals:
Temperature Rating:
Voltage Rating:
Flame Resistance:
UL Recognized:
UL Appliance Wiring Material

Ignition Wire Applications:

FLR-CBL-1



Part Number: 3257-14
AWG Size 14 

Conductor Stranding 41/30 

No. of Strands 41 

Strand Size 30 

Nom. Insul. Thick. (in) .078 

  

Nom. O.D. (in) 0.2360 

UL Style 3257 

Nom. Dia. of Cond. .080 

Approx LBS/MFT 34.00 

Min. Temp -80°C 

Max. Temp 250°C 

Cond. Material Nickel-Plated Copper 

Insul. Material Silicone Rubber 

Voltage 25000 

 



FLR-E/E-1









FLR-FV-101
Part # EF8215G20





 

 

Auburn Ignitor 

FLR-IGN-1
Part # I 64-3
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FLR-PCV-101
Part # R622, 1/2" 9-13" WC
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1/2-inch (DN 15) inlet and outlet NPT

 125 psig (8,62 bar)
 125 psig (8,62 bar)

Except 1.8 to 2.2-inches w.c. (4 to 5 mbar) spring
range which has operating and emergency
pressures of 60 psig (4,14 bar)

 3 psid (0,21 bar d) above outlet pressure setting
 20 psi (1,38 bar)

 See table 1

 1/8-inch (3,18 mm) orifice
 Wide-Open Cg for relief sizing = 12.5

 See table 2

 Internal

1. The pressure/temperature limits in this bulletin or any applicable standard limitation should not be exceeded.
2. Trademark of E.I. duPont De Nemours Co.

Start to Discharge is 8 to 22-inches w.c. (20 to
55 mbar) for setpoints from 1.8 to 20-inches w.c.
(4 to 48 mbar)
Start to Discharge  is 140 to 200% over setpoint
from 20-inches w.c. to 2.2 psig (48 to 152 mbar)

3/4-inch NPT with removable screen

–20° to 160°F (–29° to 71°C)

2.35 pounds (1,1 kg)

  Aluminum
 Nitrile (NBR)

 Delrin(2)

 ASA Thermoplastic (UV-Ray Resistant)
 Spring wire

 Plated steel
 Zinc

 Stainless steel

Refer to figure 2. When downstream demand decreases,
the pressure under the diaphragm increases.  This
pressure ovrecomes the regulator setting (which is set
by a spring).  Through the action of the pusher post
assembly, the valve disk moves closer to the orifice and
reduces gas flow.  If demand downstream increases,
pressure under the diaphragm decreases.  Spring force
pushes the pusher post assembly downward and the valve
disk moves away from the orifice.  Type R622 regulators
include an internal relief valve for overpressure protection.

Type R622 direct-operated, spring-loaded regulators
provide economical pressure reducing control in a variety
of residential, commercial, and industrial applications.
These regulators can be used with natural, manufactured,
or liquefied petroleum gases and have the same inlet and
outlet pressure capabilities.

In addition, Type R622 regulators have internal relief
across the diaphragm to help minimize overpressure.  Any
outlet pressure above the start-to-discharge point of the
nonadjustable relief valve spring moves the diaphragm off
the relief valve seat, allowing excess pressure to bleed
out through the screened spring case vent.
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The wide-open Cg for relief sizing (see Specifications
section) along with the capacity information should be
used in choosing appropriate overpressure protection
devices to ensure that none of the limits in the
Specifications section are exceeded.

Overpressuring any portion of a regulator or associated
equipment may cause leakage, parts damage, or
personal injury due to bursting of pressure-containing
parts or explosion of accumulated gas.  Regulator
operation within ratings does not prevent the possibility
of damage from external sources or from debris in the
pipeline.  A regulator should be inspected for damage
after any overpressure conditon.
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The high efficiency flow-through design provides maximum
capacity for a given orifice size.  Table  2 gives Type R622
regulator flow capacities at selected inlet pressures and
outlet pressure settings.  Flow are in SCFH (at 60°F and
14.7 psia) and Nm3/h (at 0°C and 1,01 bar) of 0.6 specific
gravity natural gas at 60°F.  To determine equivalent
capacities for air, propane, butane, or nitrogen, multiply
the listed SCFH capacity by the following appropriate
conversion factor:  air–0.775 for air, propane–0.628,
butane–0.548, nitrogen–0.789.  For gases of other specific
gravities, multiply the given SCFH capacity by 0.775 and
divide by the square root of the appropriate specific gravity.
If capacity is desired in Nm3/h, multiply SCFH by 0.0268.

Use this equation for critical pressure drops (absolute
outlet pressure equal to one-half or less than one-half the
absolute inlet pressure).

Q = P1(abs)Cg(1.29)

For pressure drops lower than critical (absolute outlet
pressure greater than one-half of absolute inlet pressure),
using the following formula:

Q = 520

GT
C

g
P

1
SIN (3417

C
1

P

P
1

) DEG

where,

Q = gas flow rate, SCFH
G = specific gravity of the gas
T = absolute temperature of gas at inlet, °Rankine
Cg = gas sizing coefficient
P1 = absolute inlet pressure, psia
C1 = flow coefficient

P = pressure drop across the regulator, psi

Then, if capacity is desired in normal cubic meters per
hour at 0°C and 1,01 bar, multiply SCFH by 0.0268.



Bulletin 71.1:R622

5

Type R622 regulator may be installed in any position.
However, the spring case vent should be pointed
downward.  If gas escaping through the Type R622 internal
relief valve could constitute a hazard, the spring case
vent must be piped to a location where escaping gas will

not be hazardous.  If the vented gas will be piped to another
location, obstruction-free tubing or piping at least equal
to the vent, and the end of the vent pipe must be protected
from anything that might clog it.

Dimensions are shown in figure 4.
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Carefully review each specification and complete the
Ordering Guide. Send the Ordering Guide to your local
Sales Representative or Sales Office.

(select one)

1.8 to 2.2-inches w.c. (4 to 5 mbar)
5 to 7-inches w.c. (12 to 17 mbar)
6.5 to 9-inches w.c. (16 to 22 mbar)
9 to 13-inches w.c. (22 to 32 mbar)
13 to 20-inches w.c. (32 to 48 mbar)
16 to 35-inches w.c. (40 to 87 mbar)
1 to 2.2 psig (69 to 152 mbar)

(select one)

Position 1 (vent over inlet)
Position 2
Position 3 (vent over outlet)
Position 4



Fisher is a mark owned by Fisher Controls International, Inc., a business of Emerson Process Management.  The Emerson logo is a trademark and service mark of Emerson Electric Co. All other marks are the
property of their respective owners.

Fisher does not assume responsibility for the selection, use or maintenance of any product.  Responsibility for proper selection, use and maintenance of any Fisher product remains solely with the purchaser.

Marshalltown, Iowa 50158 USA
McKinney, Texas 75070 USA
28320 Gallardon, France
40013 Castel Maggiore (BO), Italy
Sao Paulo 05424 Brazil
Singapore 128461
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                                          Louvers

The flare has two louvers that are used to regulate flare temperature, more air equals a colder 
flare. The louver position is controlled by an actuator motor that receives a 4-20 mA signal from 
the control panel. PEI s controls are based on percent , and 4 mA is 0% closed, 20 mA is 
100% closed.

The louver apparatus consists of the louver itself, the actuator motor, a weather proofing kit for 
the motor, a crank arm, and a ball joint.

The louver actuator motors are not spring return, the are powered both directions. When the 
flare is not running the louvers power to 0% closed (4 mA, fully open) to ventilate the flare. 

The louver actuator motors each have two auxiliary switches that supervise louver position, only 
one switch is used in each actuator and it closes when the louvers are 100% closed. The switch 
from each louver motor is brought out to the low voltage junction box on the flare to facilitate 
trouble shooting.

The actuator motors are Honeywell part # M7284C1000, it has a 90-degree stroke and a 30 
second travel time. As noted above, 120 VAC power is required at all times, and a 4-20 mA 
signal controls position. They are fitted with a Honeywell 4074ERU weather kit.

The crank arms are Honeywell part # 221455A. The ball joints are Honeywell part #102546.

The louvers are made by Ruskin/Swartout, they are part # 822A3-OB.

.

 



Part # 7284C1000 with 2 Aux Switches
4074ERU Weather proof kit





FULLY OPEN

90 DEGREE STROKE 160 DEGREE STROKE
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FULLY OPEN

VERTICAL
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FULLY CLOSED

FULLY OPEN

FULLY 
CLOSED

FULLY 
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90 DEGREE STROKE 160 DEGREE STROKE

160
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M7284C1000







M18999

EQUIPMENT
BASE

ADAPTER
BRACKET

STANDARD
BOLTS (4)

MOTOR

BOLTS 
PROVIDED (4)

WIRING
BOX

1   #12 OR 1/4" ZINC PLATED
     MACHINE SCREWS OR BOLTS

1



1/4-20 UNC
1 in. LONG
MOUNTING
BOLTS 

Q5001
VALVE
LINKAGE

M18994

MOTOR

JUNCTION
BOX

POWER
END OF
MOTOR

VALVE

CONTROLLER

L1
(HOT)

L2

POWER SUPPLY.  PROVIDE DISCONNECT MEANS AND
OVERLOAD PROTECTION AS REQURED.

CONNECTING F TO – WILL DRIVE MOTOR TO FULLY OPEN.

1

M5778

1

-

 MOTOR

2F

T1

T2

2

+

-

+

24V

POWER SUPPLY.  PROVIDE DISCONNECT MEANS AND OVERLOAD 
PROTECTION AS REQUIRED.

M13726

L1

L2

R

MODULATING
DC VOLTAGE
SOURCE

1

L1

L2

(HOT)

+C

F

1

DAMPER MOTOR

1

2

3

T1

T2

C

R

4

3

1

L1

L2
(HOT)

+

-

2
2

3

DAMPER MOTORS

WHITE

RED

MODULATING 
dc VOLTAGE 
SOURCE

MINIMUM
POSITION
POTENTIOMETEREXTERNAL  

CONTROL 

POWER SUPPLY. PROVIDE DISCONNECT MEANS AND 
OVERLOAD PROTECTION AS REQUIRED.

IF MINIMUM POSITION POTENTIOMENTER IS NOT USED,
JUMPER TERMIALS 3 AND 4.

TRANSFORMER MAY BE INTERNAL OR EXTERNAL. M13727A



4-20 mA
CONTROLLER

L1
(HOT)

L2

POWER SUPPLY.  PROVIDE DISCONNECT MEANS AND
OVERLOAD PROTECTION AS REQURED.

CONNECTING F TO – WILL DRIVE MOTOR TO FULLY OPEN.
MOTORS FUNCTION INDEPENDENTLY.

1

M31109

1

 MOTOR

 MOTOR

+

-

 MOTOR

2F

T1

T2
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T1

T2

2F

T1

T2

2

+

-

+

+
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-

M13699

POWER END
OF MOTOR

AUXILIARY 
SWITCH CAMS 

ADJUSTABLE
STROKE
POTENTIOMETER



RIGHT/INNER
AUXILIARY SWITCH

INNER AUXILIARY
SWITCH CAM (BLUE)

POWER
END

OUTER AUXILIARY
SWITCH CAM (RED)

LEFT/OUTER
AUXILIARY SWITCH

NOTE:  FEATURES AVAILABLE ON SOME MODELS ONLY.

M13648A

(+)

(-)

T2

T1

F

RIGHT/INNER
AUXILIARY SWITCH

INNER AUXILIARY
SWITCH CAM (BLUE)

POWER
END

OUTER AUXILIARY
SWITCH CAM (RED)

LEFT/OUTER
AUXILIARY SWITCH

NOTE:  FEATURES AVAILABLE ON SOME MODELS ONLY.

Y(+)

T2

T1

F (TEST)

V(-)

2 TO 10 VDC INPUT MOTORS 4 TO 20 mA NONADJUSTABLE INPUT MOTORS

NOTE:  FEATURES AVAILABLE ON SOME MODELS ONLY.

4 TO 20 mA ADJUSTABLE INPUT MOTORS

SPAN ADJUST POTENTIOMETER

START ADJUST POTENTIOMETER

RIGHT/INNER
AUXILIARY SWITCH

INNER AUXILIARY
SWITCH CAM (BLUE)

POWER
END

OUTER AUXILIARY
SWITCH CAM (RED)

LEFT/OUTER
AUXILIARY SWITCH

T1

T2

(–)

(+)

F

1

1 RESOLUTION POTENTIOMETER, 160 ON M7284C1083, 
M7284C1091, M7284Q1082, AND M7284Q1090



20
(10)

16
(8)

12
(6)

8
(4)

4
(2)

0
CLOSED OPEN CLOSED OPEN CLOSED OPEN

MOTOR 1 MOTOR 2 MOTOR 3

1 3 3 3

1 MOTOR 1 PROPORTIONS BETWEEN 4 AND 12 mA; FULLY
CLOSED AT 4 mA, FULLY OPENED AT 12 mA.

MOTOR 2 PROPORTIONS BETWEEN 8 AND 16 mA; FULLY
CLOSED AT 8 mA, FULLY OPENED AT 16 mA.

MOTOR 3 PROPORTIONS BETWEEN 12 AND 20 mA SIGNAL; 
FULLY CLOSED AT 12 mA, FULLY OPENED AT 20 mA.

UP TO 6 MOTORS CAN BE DRIVEN SEQUENTIALY OR IN 
UNISON FROM ONE CONTROLLER.

ADJUST ZERO ADJUST AND SPAN ADJUST POTENTIOMETERS 
TO ACHIEVE DESIRED SEQUENCE.

2

2

3
M2893A



RIGHT/INNER
AUXILIARY
SWITCH

FAST RISE
PORTION
(APPROX.
1  DIFF.)

SLOW RISE
PORTION
(APPROX.
10  DIFF.)

INNER
AUXILIARY

CAM
(BLUE)

NOTE: CAMS ARE OFFSET 
VERTICALLY TO PROVIDE 
BETTER VIEW OF BACK CAM.

FAST RISE
PORTION
(APPROX.
1  DIFF.)

SLOW RISE
PORTION
(APPROX.
10  DIFF.)

MOTOR 
OPEN

MOTOR 
CLOSE

POWER
END

OUTER
AUXILIARY

CAM
(RED)

LEFT/OUTER
AUXILIARY
SWITCH

M17101
POWER END
OF MOTOR

OUTER AUXILIARY 
CAM (RED) 

INNER AUXILIARY 
CAM (BLUE) 

RIGHT/INNER
AUXILIARY SWITCH

LEFT/OUTER
AUXILIARY 
SWITCH

MOVE SCREWDRIVER AT 
TOP ONLY TO ADJUST CAM.

1/8 INCH 
STRAIGHT-BLADE 
SCREWDRIVER





Part # 221455A







Part # 822A3-OB, 250 Degree F, 14" H x 12" 
W



Differential pressure is due to purge blower 
at start up, stack effect during operation. In 
both cases this is well under 1" WC



Air Flow at 3 MM 
BTU/Hr is 1510 
SCFM. CV= 1525

Drop=
0.022" WC





                                    Sight Glasses 

Five Stemmerich view ports are provided to allow visualization of the combustion process. They 
are tagged FLR-BG-501-505, and are part # P1030-8.

 



FLR-BG-501-505
Part # Figure 540 P 1030-8





                             Temperature Switch

A temperature switch is provided to protect the flame arrester from burn back. This switch is 
normally closed, and opens when the temperature exceeds setpoint.

This switch is tagged FLR-TS-301, and is an Ashcroft part # T7-24-TS-040-235/375F.

 



B-Series switches have proven reliable
in such harsh environments as:

• Offshore oil rigs

• Chemical and petrochemical plants

• Pulp and paper mills

• Steel mills

• Power plants

• Water and sewage-treatment plants

• Other corrosive environments

FLR-TS-301
Part # T7-24-TS-040-235/375, NEMA 7



STANDARD TEMPERATURE RANGE SELECTION

NOTES:



B-SERIES TEMPERATURE SWITCH MODEL NUMBER:

NOTES:



                             Thermocouples

Three Type K thermocouples are provided to measure combustion temperature. They are 
shipped wired to the control panel, but removed from the flare and wire tied to the flare so that 
the main burner pot can be lowered into the flare using the burner pot lifting jig. Once the burner 
pot is in place insert the thermocouples into the flare.

The thermocouples are tagged FLR-TE-501-503, and are ThermX Southwest part KMI9-24-
6UD-OO-AX.

It is critical that Type K extension wire is used between the flare & the control panel, contact PEI 
if there are issues sourcing this wire, we keep significant stock on hand.

 



ThermX Thermocouple Selection Guide  

- -  
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FLR-TE-501-503
Part # KMI9-24-6UD-00-AX



                             Valve, Actuated

The 3 flare shutoff valve also ships off the flare in a crate for protection.

This valve is pneumatically operated, and is spring closed. Power to the 120 VAC solenoid 
allows air into the operator and opens the valve. This valve is supplied with both visual and 
electronic supervision.

The valve itself is an ABZ 102-961-001-ISO, CI/SS/VIT. It has a cast iron body, stainless steel 
interior parts, and a resilient Viton Seat.

The pneumatic operator is an Elomatic ES0200-4, with an Asco EF8551A1MS 120 VAC 
solenoid.

Supervision is provided by a TopWorx DXPM21GNEB device that has a red/green beacon for 
closed/open and two internal switches inside a NEMA 7 housing. Typically PEI only supervises 
the Closed position, the second switch can be used or ignored as the client wishes.

 



FLR-FV-301
Valve is a part # 102-961-001-ISO
Cast Iron Body, Stainless internals, Viton seat









Pneumatic Valve Actuator
ES0200-4 Fail Close
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Appendix B 

Equipment Layout and Process Flow Diagrams
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Leichner Landfill Air Discharge Permit and Technical Support 
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~SWCAA 
Southwest Clean Air Agency 

October 1, 2020 

Mr. Mike Davis, Landfill Manager 
Clark County Public Health- Solid Waste Services 
PO Box 9825 
Vancouver, WA 98666-9825 

11815 NE 99th Street, Suite 1294 
Vancouver, WA 98682 

(360) 574-3058 
www.swcleanair.org 

Subject: Final Air Discharge Permit for Replacement Landfill Gas Flare 

Dear Mr. Davis: 

A final determination to issue Air Discharge Permit 20-3433 (ADP 20-3433) has been completed 
for Air Discharge Pennit (ADP) Application CL-3138 pursuant to Section 400-110(4) of the 
General Regulations for Air Pollution Sources of the Southwest Clean Air Agency (SWCAA). 
Public notice for ADP Application CL-3138 was published in the permit section ofSWCAA's internet 
website on August 6, 2020. SWCAA did not receive a request for a public comment period in 
response to the public notice and has concluded that significant public interest does not exist for this 
determination. Therefore, a public comment period will not be provided for this permitting action. 
Electronic copies of ADP 20-3433 and the associated Technical Support Document are available 
for public review in the permit section of SWCAA's internet website 
(http://www.swcleanair.org/pennits/adpfinal.asp). Original copies are enclosed for your files. 

This Air Discharge Pennit may be appealed directly to the Pollution Control Hearings Board (PCHB) 
at P.O. Box 40903, Olympia, Washington 98504-0903 within 30 days ofreceipt as provided in RCW 
43.21B. 

If you have any comments, or desire additional infonnation, please contact me or Wess Safford at 
(360) 574-3058, extension 126. 

u 
Uri Papish 
Executive Director 

UP:wls 
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Our Mission is to Preserve and Enhance Air Quality in Southwest Washington 
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Facility Name: 
Physical Location: 

SWCAA ID: 

REVIEWED BY: 

APPROVED BY: 

SW CAA 
Southwest Clean Air Agency 

AIR DISCHARGE PERMIT 
20-3433 

Final Date: October 1, 2020 

Leichner Landfill 
9411 NE 94th Avenue 
Vancouver, WA 98662 

1239 

Paul T. Mairose, Chief Engineer 



Southwest Clean Air Agency 

TABLE OF CONTENTS 

Section 

1. Equipment/ Activity Identification 

2. Approval Conditions 

Emission Limits 

Operating Limits and Requirements 

Monitoring and Recordkeeping Requirements 

Emission Monitoring and Testing Requirements 

Reporting Requirements 

3. General Provisions 

Appendix A Emission Testing Requirements 
Landfill Gas Flare 

ADP 20-3433 

Air Discharge Pennit 

Page 

1 

1 

1 

2 

2 

3 

3 

4 



Southwest Clean Air Agency Air Discharge Pennit 

1. Equipment/ Activity Identification 
ID #of #of 
No. Generating Equipment/ Activity Units Control Measure/Equipment Units 

1 Landfill I Enclosed flare I 
(Perennial Energy - 2. 7 MMBtu/hr) 

2. Approval Conditions 
The following tables detail the specific requirements of this permit. In addition to the requirements listed below, 
equipment at this facility may be subject to other federal, state, and local regulations. The pennit requirement 
number is identified in the left-hand column. The text of the permit requirement is contained in the middle 
column. The emission unit, equipment, or activity to which the penilit requirement applies is listed in the right
hand column. 

This Pennit supersedes Air Discharge Pennit 07-2714 in its entirety. 

Emission Limits 
Equipment/ 

No. Emission Limits Activity 

1. Combined emissions from landfill operation (flare and fugitive) must not exceed the 1 
following: 

2. 

Pollutant 
voe (as hexane) 

Emission Limit 
4.14tpy 

Annual emissions must be calculated by summing flare and fugitive emissions. Fugitive 
voe emissions must be calculated from estimated landfill gas generation, a gas capture 
efficiency of 75% and emission factors from the Teclmical Support Document for this Air 
Discharge Pennit. 

Emissions from the Landfill Gas Flare shall not exceed the following: 

Pollutant 
NOx 

co 

NMOCNOC (as hexane) 

Emission Limit 
0.060 lb/MMBtu (1-hr avg) 
0.72 tpy 
0.15 lb/MMBtu (1-hr avg) 
1.79 tpy 
0.050 lb/MMBtu (1-hr avg) or 98% destruction 
0.60 tpy 
0.016 lb/MMBtu (1-hr avg) 
0.18 tpy 

Annual emissions must be calculated from actual landfill gas combustion and emission 
factors from the Technical Support Document for this Air Discharge Pennit or more recent 
source test data if available. 

ADP 20-3433 Page 1of5 
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Southwest Clean Air Agency Air Discharge Pennit 

Equipment/ 
No. Emission Limits Activity 

3. Visible emissions from the Landfill Gas Flare shall not exceed zero percent opacity for more 1 
than 3 minutes in any one-hour period as detennined in accordance with SWCAA Method 
9 (See Appendix A of SW CAA 400). 

·o iperatmg L" . 1m1ts an dR eqmrements 
Equipment/ 

No. Operating Limits and Requirements Activity 

4. Reasonable precautions must be taken at all times to prevent and minimize fugitive Facilitywide 
emissions from plant operations. 

5. The pennittee must use recognized good practice and procedures to reduce odors to a F acili tywide 
reasonable minimum. 

6. Each pollution control device/measure must be in use whenever the associated production 1 
equipment is in operation. Control devices must be operated and maintained in accordance 
with the manufacturer's specifications and operated in a manner that minimizes emissions. 

7. Emission units identified in this Pennit must be maintained and operated in total and 1 
continuous conformity with the conditions identified in this Pennit. SWCAA reserves the 
right to take any and all appropriate action to maintain the conditions of this Permit, 
including directing the facility to cease operations until corrective action can be completed. 

8. Prior to the initial emission test, the Landfill Gas Flare must be operated at a minimum 1 
temperature of 1,400°F (1-hr avg). Thereafter, the flare must be operated within the range 
of operating temperatures (1-hr avg) at which compliance with the pennitted emission 
limits was demonstrated during the most recent source emissions test. 

M "t . om ormg an dR ecor dk eepmg R t eqmremen s 
Equipment/ 

No. Monitoring and Recordkeeping Requirements Activity 

9. With the exception of data logged by a computerized data acquisition system, each record 1 
required by this Permit must include the date and the name of the person making the 
record entry. If a control device or process is not operating during a specific time period, a 
record must be made to that effect. 

10. All records required by this Permit must be kept for a minimum period of no less than three 1 
years and must be maintained in a form readily available for inspection by SWCAA 
representatives. 

11. Excess e1nissions and upset conditions must be recorded for each occurrence. 1 

ADP 20-3433 Page 2of5 



Southwest Clean Air Agency Air Discharge Permit 

Equipment/ 
No. Monitoring and Recordkeeping Requirements Activity 

12. The pennittee must monitor and record the following infonnation: 
(a) Quantity of landfill gas burned in the Landfill Recorded monthly 

Gas Flare (set) 
(b) . Landfill Gas Flare operating temperature Monitored continuously, 

Recorded daily 
(c) Methane content of the landfill gas* Recorded at least once every 12 

calendar months 
(d) Air quality related complaints and results of Recorded for each occurrence 

subsequent investigation or corrective action 
(e) Upset conditions that cause excess emissions Recorded for each occurrence 
(f) Maintenance activities that may affect Recorded for each occurrence 

alf em1ss1ons 

* Methane content must be determined with a portable field instrument that has been 
calibrated with a gas standard of a known methane concentration onsite prior to 
monitoring, EPA Method 3C, or other methods approved by SWCAA. 

E .. M 't . llllSSIOn om ormg an dT f R es mg t eqmremen s 
Equipment/ 

No. Emission Monitoring and Testing Requirements Activity 

13. The permittee must conduct initial and periodic emission testing of the Landfill Gas Flare 1 
as described in Appendix A of this Permit. 

R R eportmg eqmrements 
Equipment/ 

No. Reporting Requirements Activity 

14. All air quality related complaints received by the permittee must be reported to SWCAA Facilitywide 
within three days of receipt. 

15. An annual emissions inventory report must be submitted in accordance with SWCAA 400- 1 
105(1 ). In addition to the emissions infonnation required under SW CAA 400-105(1 ), each 
annual report must include an estimate of annual emission quantities for each TAP 
compound listed in the Technical Support Document for this Permit. 

16. Excess emissions must be reported to SWCAA as follows : 1 

• As soon as possible, but no later than 12 hours after discovery for emissions that 
represent a potential threat to human health or safety; 

• As soon as possible, but no later than 48 hours after discovery for emissions which 
the pennittee wishes to claim as unavoidable pursuant to SWCAA 400-107; and 

• No later than 30 days after the end of the month of discovery for all other excess 
em1ss10ns. 

ADP 20-3433 Page 3of5 



Southwest Clean Air Agency Air Discharge Pennit 

Equipment/ 
No. Reporting Requirements Activity 

17. The following emission-related infonnation must be reported to SWCAA no later than 1 
March 15111 for the previous calendar year: 

(a) The total amount oflandfill gas burned in the Landfill Gas Flare; 
(b) The average methane content of the landfill gas burned in the Landfill Gas Flare; 

and 
(c) Air emissions of criteria air pollutants, volatile organic compounds, and toxic air 

pollutants (T APs ). 

18. Emission test results must be reported to SWCAA in writing within 45 days of test 1 
completion . . 

19. The permittee shall notify SWCAA in writing within 10 days after completing initial 1 
installation of new equipment. This will allow proper inspections and observations to be 
conducted for the new equipment. 

3. General Provisions 
No. General Provisions 

A. For the purpose of ensuring compliance with this Pennit, duly authorized representatives of the Southwest 
Clean Air Agency must be permitted access to the permittee's premises and the facilities being constructed, 
owned, operated and/or maintained by the permittee for the purpose of inspecting said facilities. These 
inspections are required to detennine the status of compliance with this Permit and applicable regulations 
and to perform or require such tests as may be deemed necessary. 

B. The provisions, tenns and conditions of this Permit bind the permittee, its officers, directors, agents, 
servants, employees, successors and assigns, and all persons, firms, and corporations acting under or for the 
permittee. 

C. The requirements of this Pennit survive any transfer of ownership of the source or any portion thereof. 

D. This Pennit must be posted conspicuously at or be readily available near the source. 

E. This Pennit will be invalid if construction has not commenced within eighteen (18) months from date of 
issuance, if construction is discontinued for a period of eighteen (18) months or more, or if construction 
is not completed within a reasonable time. 

F. This Pennit does not supersede requirements of other Agencies with jurisdiction and further, this Pennit 
does not relieve the pennittee of any requirements of any other govennnental Agency. In addition to this 
Permit, the permittee may be required to obtain permits or approvals from other agencies with jurisdiction. 

G. Compliance with the terms of this Permit does not relieve the permittee from the responsibility of 
compliance with SWCAA General Regulations for Air Pollution Sources, previously issued Regulatory 
Orders, RCW 70.94, Title 173 WAC or any other applicable emission control requirements, nor from the 
resulting liabilities and/or legal remedies for failure to comply. 

H. If any provision of this Pennit is held to be invalid, all unaffected provisions of the Permit will remain in 
effect and be enforceable. 

I. No change in this Pennit will be made or be effective except as may be specifically set forth by written 
order of the Southwest Clean Air Agency upon written application by the pennittee for the relief sought. 
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Southwest Clean Air Agency Air Discharge Permit 

No. General Provisions 

J. The Southwest Clean Air Agency may, in accordance with RCW 70.94 impose such conditions as are 
reasonably necessary to assure the maintenance of compliance with the tenns of this Pennit, the Washington 
Clean Air Act, and the applicable rules and regulations adopted under the Washington Clean Air Act. 

ADP 20-3433 Page 5of5 



1. Introduction: 

Air Discharge Permit 20-3433 - Appendix A 
Emission Testing Requirements 

Landfill Gas Flare 

Page 1of2 

The purpose of this testing is to quantify emissions from the Landfill Gas Flare, detennine NMOC destruction 
efficiency in the Landfill Gas Flare, and demonstrate compliance with the requirements of this Permit and 
applicable air quality regulations. 

2. Testing Requirements: 
a. Testing Schedule. Initial emission testing of the Landfill Gas Flare must be conducted no later than 90 

days after commencing regular operation. Subsequent emission testing of the Landfill Gas Flare must be 
conducted every 5 years thereafter, no later than the end of the calendar month in which the initial emission 
test was performed. Emission testing conducted more than three months prior to a scheduled due date will 
not satisfy the periodic source emission testing requirement unless prior written approval is obtained from 
SW CAA. 

b. Test Plan. A comprehensive test plan must be. submitted to SWCAA for review and approval at least 10 
business days prior to testing. SWCAA personnel must be infonned at least 5 business days prior to testing 
so that a representative may be present during testing. 

c. Test Runs/Reference Test Methods. Unless otherwise specified, a minimum of 3 test runs must be 
conducted at each location for each constituent listed below to ensure the data are representative. 
Compliance must be demonstrated by averaging the results of the individual sampling runs. 

Test location: Flare Outlet 

Constituent 
Flow rate, temperature 
02, C02 content 
Moisture content 
S02 
NOx 
Opacity 
co 
NMOC 

Test location: Flare Inlet 

Constituent 
Flow rate, temperature 

02, C02 content 
Fuel factor, CH4, C02, 02, N1 
NMOC 

Reference Test Method 
EPA Methods 1 and 2 
EPA Method 3 or 3A 
EPA Method4 
EPA Method 6, 6C, mass balance 
EPA Method 7E 
SWCAA Method 9 
EPA Method 10 
EPA Method 25C 

Reference Test Method 
EPA Methods 1 and 2 or 
approved inline flowmeter 
EPA Method 3 or 3A 
EPA Methods 3C & 19 
EPA Method 25C 

Minimum Test 
Run Duration 

NIA 
NIA 

60 minutes 
60 minutes 
60 minutes 
10 minutes 
60 minutes 
~60 minutes 1 

Minimum Test 
Run Duration 

NIA 

60 minutes 
NIA 

~60 minutes 1 

1 A sampling time of approximately 60 minutes must be targeted. This is a grab sample method so 
establishing a precise collection time may not be practical. 



3. Source Operation: 

Air Discharge Permit 20-3433 - Appendix A 
Emission Testing Requirements 

Landfill Gas Flare 

Page 2of2 

a. Source Operations. Source operations during emissions testing must be representative of the most 
challenging of the intended operating conditions. The Pennittee may choose to conduct the testing across 
a temperature range representative of the intended operating conditions. If this option is chosen, at least 
one sampling run must be conducted at the maximum and operating temperature, and at least one sampling 
run must be conducted at the minimum operating temperature. 

b. Record of Production Parameters. Production related parameters and equipment operating conditions must 
be recorded during emissions testing to correlate operating conditions with emissions. All recorded 
production parameters must be documented in the test results report. At a minimum, the following parameters 
must be recorded: 
( 1) Landfill gas consumption rate, 
(2) Average flare temperature during each emission test as measured by the permanent flare temperature 

monitoring device, 
(3) Flare temperature setpoint during each emission test, and 
(4) Startup and shutdown events. 

4. Reporting Requirements: 
a. Test Report. A final emission test report must be prepared and submitted to SW CAA within 45 calendar 

days of test completion. Test reports must be provided in hard copy (paper) and an electronic fonnat 
acceptable to SWCAA. Each test report must include, at a minimum, the following infonnation: 
(1) Description of the source including manufacturer, model number and design capacity of the equipment, 

and the location of the sample ports or test locations, 
(2) Time and date of the test and identification and qualifications of the personnel involved, including 

SW CAA personnel who observed the testing, 
(3) Summary of results, reported in units and averaging periods consistent with the applicable emissions 

standard or unit, 
( 4) Summary of control system or equipment operating conditions, 
(5) Summary of production related parameters cited in Section 3, 
(6) A description of the test methods or procedures used including all field data, quality assurance/quality 

control procedures and documentation, 
(7) A description of the analytical procedures used including all laboratory data, quality assurance/quality 

control procedures and documentation, 
(8) Copies of field data and example calculations, 
(9) Chain of custody information, 
(10) Calibration documentation, 
( 11) Discussion of any abnormalities associated with the results, and 
(12) A statement signed by the senior management official of the testing firm certifying the validity of the 

source test report. 

5. Changes to Testing Requirements: 
The source test must be conducted as specified in the sections above. The Pennittee may submit a written 
request to SW CAA for approval of minor modifications to the requirements above or the testing schedule. 
Upon review of the request and . in accordance with EPA delegation, SW CAA will inform the Pennittee in 
writing of any approved modifications. 



~SWCAA 
Southwest Clean Air Agency 

11815 NE 99th Street, Suite 1294 
Vancouver, WA 98682 

(360) 574-3058 
www.swcleanair.org 

State Environmental Policy Act 

DETERMINATION OF SEP A EXEMPT - SW CAA 20-036 

Description of proposal: 
ADP Application CL-3138: Installation of a replacement landfill gas flare. Proponent proposes to 
replace an existing landfill gas flare with a new flare of smaller capacity and similar design. No 
other changes or installations are proposed. This project is exempt from SEPA requirements 
pursuant to WAC 197-11-800(3) since it only involves repair, remodeling, maintenance, or minor 
alteration of existing structures, equipment or facilities, and does not involve material expansions 
or changes in use. 

Proponent: Leichner Landfill (Mike Davis, Landfill Manager) 

Location of proposal, including street address if any: 
9411NE94111 Avenue, Vancouver, WA 98662 

Lead agency: Southwest Clean Air Agency 

The lead agency for this proposal has determined that the proposed project is exempt from SEP A 
under WAC 197-11-800(3) as follows: "The repair, remodeling, maintenance, or minor alteration of 
existing private or public structures, facilities or equipment, including utilities, recreation, and 
transportation facilities involving no material expansions or changes in use beyond that previously 
existing; ... " .The proposed project is identified as maintenance of existing equipment and as such it 
does not have a probable significant impact on the environment. Neither an environmental 
checklist nor an environmental impact statement (EIS) is required under RCW 43.21C.030(2)(c). 
This decision was made by the lead agency after review of the proponent's proposal and the 
information on file with the lead agency. This information is available to the public on request. 

~ This project/permitting action by SWCAA is SEPA exempt. 

Responsible official: Paul T. Mairose, P.E. 
Position/title: Chief Engineer 

Address: 

Phone: 

Southwest Clean Air Agency 
11815 NE 99111 St, Suite 1294 
Vancouver, WA 98682-2322 
(360) 574-3058, ext 130 

Signature :_O~~~awf~~A~--~J{~(lM,H.(_-· ____ _ Date: 10,lt/zow 

Our Mission is to Preserve and Enhance Air Quality in Southwest Washington 

@ 



Prepared By: Wess Safford 

SW CAA 
Southwest Clean Air Agency 

TECHNICAL SUPPORT DOCUMENT 

Air Discharge Permit ADP 20-3433 
ADP Application CL-3138 

Leichner Landfill 
SWCAA ID - 1239 

Issued: October 1, 2020 

Air Quality Engineer 
Southwest Clean Air Agency 
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Technical Support Document 
Leichner Landfill 

ADP Application CL-3138 
ADP 20-3433 

Abbreviations 

ADP 
AP-42 

ASIL 
BACT 
BART 
Btu 
CAS# 
cfm 
CFR 
co 
EPA 
HAP 
LAER 
lb/hr 
lbs 
lb/MMscf 
lb/yr 
MMBtu 
MMBtu/hr 
NMOC 
NOx 
PM 

PM10 

PM2.s 

ppm 
PSD 
RACT 
RCW 
scfm 
SQER 
S02 
SW CAA 
TAP 
T-BACT 
tpy 
voe 
WAC 

Air Discharge Permit 
Compilation of Emission Factors, AP-42, Fifth Edition, Volume l, Stationaiy Point and Area Sources -
published by the US Environmental Protection Agency . 
Acceptable source impact level identified in WAC 173-460 
Best Available Control Technology 
Best Available Retrofit Technology 
British thermal unit 
Chemical Abstracts Service registry number 
Cubic feet per minute 
Code of Federal Regulations 
Carbon monoxide 
U.S. Environmental Protection Agency 
Hazardous air pollutant listed pursuant to Section 112 of the Federal Clean Air Act 
Lowest achievable emission rate 
Pounds per hour 
Pounds 
Pounds per million standard cubic feet 
Pounds per year 
Million British thermal units 
Million British thennal units per hour 
Non-methane organic compound 
Nitrogen oxides 
Particulate matter with an aerodynamic diameter less than or equal to 100 micrometers (includes both 
filterable particulate matter measured by EPA Method 5 that is less than 100 micrometers and 
condensable particulate matter measured by EPA Method 202) 
Particulate matter with an aerodynamic diameter less than or equal to 10 micrometers (includes both 
filterable particulate matter measured by EPA Method 201 or 201 A and condensable particulate matter 
measured by EPA Method 202) 
Particulate matter with an aerodynamic diameter less than or equal to 2.5 micrometers (includes both 
filterable particulate matter measured by EPA Method 201 or 201A and condensable particulate matter 
measured by EPA Method 202) 
Parts per million by volume 
Prevention of Significant Deterioration 
Reasonably Available Control Technology 
Revised Code of Washington 
Standard (68°F, I atmosphere) cubic feet per minute 
Small Quantity Emission Rate listed in WAC I 73-460 
Sulfur dioxide 
Southwest Clean Air Agency 
Toxic air pollutant pursuant to Chapter 173-460 WAC 
Best Available Control Technology for toxic air pollutants 
Tons per year 
Volatile organic compound 
Washington Administrative Code 



Technical Support Document 
Leichner Landfill 

1. FACILITY IDENTIFICATION 
Applicant Name: 
Applicant Address: 

Facility Name: 
Facility Address: 
SWCAA Identification: 

Contact Person: 

Primary Process: 
SIC/NAICS Code: 
Facility Classification: 

Clark County Public Health- Solid Waste Services 
PO Box 9825, Vancouver, WA 98666-9825 

Leichner Landfill 
9411 NE 94th A venue, Vancouver, WA 98662 
1239 

Mike Davis, Landfill Manager 

Closed municipal solid waste landfill 
4953 I 562213 
Natural Minor 

2. FACILITY DESCRIPTION 

ADP Application CL-3138 
ADP 20-3433 

Leichner Landfill is a municipal solid waste landfill located in Clark County. The landfill ceased active operation in 1991. 
The facility is now maintained and supervised by Clark County Public Health-Solid Waste Services (Clark County). 

3. CURRENT PERMITTING ACTION 
This permitting action is in response to Air Discharge Permit application number CL-3138 (ADP Application CL-3138) 
dated August 6, 2020. Clark County submitted ADP Application CL-3138 requesting approval of the following : 

• Replacement of the existing landfill gas fare with a smaller capacity flare of similar design. The project is being 
taken in response to decreasing landfill gas production. No other change in facility operation is proposed. 

The current permitting action provides approval for the replacement landfill gas flare as proposed. ADP 07-2714 will be 
superseded in its entirety by this permitting action. 

4. PROCESS DESCRIPTION 

4.a Landfill Gas Collection and Treatment. As solid waste ages in the landfill, it decomposes and generates landfill gas, 
consisting of methane, carbon dioxide, and other constituents. Landfill gas is either collected and routed to a control 
device or emitted to the atmosphere as fugitive gas. Landfill gas is controlled and collected by applying a vacuum 
to a network of subsurface landfill gas collection wells on the closed landfill. Collected landfill gas is directed to 
the condensate knockout where condensate is removed from the gas stream and collected in an onsite tank. Dry 
landfill gas is directed to a single enclosed flare . Flare operation is currently continuous but is expected to transition 
to intermittent operation as the landfill ages and gas generation falls over time. 

5. EQUIPMENT/ACTIVITY IDENTIFICATION 

5 .a Landfill (modified) . Emissions from the landfill consistent of emissions from operation of the landfill gas flare and 
fugitive gas emissions through the surface of the waste cells. The landfill gas flare is described as follows: 

I of9 



Technical Support Document 
Leichner Landfill 

Existing Flare 
Make I Model: 
Rated Capacity: 
Flare Dimensions: 
Location: 
Destruction Efficiency: 

Tumdown Ratio: 
Minimum Methane: 
Flare Pilot: 

Landfill Gas Specialties, LLC I EF52514 
300 scfm landfill gas (~50% methane), 9.0 MMBtu/hr 
Fully enclosed, 5' diameter round flare, 25' tall 

ADP Application CL-3138 
ADP 20-3433 

Southwestern comer of closed landfill (location of previously existing South Flare) 
Designed for 99% destruction of total hydrocarbons, 98% of non-methane organic 
compounds (NMOCs) 
6: 1 (50 scfm required to maintain stable flame and 99% THC destruction) 
30% to maintain stable flame and 99% THC destruction 
40,000 Btu/hr Propane (fires only when flame scanner indicates ~o flame) 

Tern erature Retention Time (300 scfm, 50% methane) Excess Air 
1,400 °F 

Proposed Flare 
Make I Model: 
Rated Capacity: 
Flare Dimensions: 

1.062 seconds 230% 

Perennial Energy, Inc I FL-40-25-E 
2. 7 MMBtulhr, 90 scfm landfill gas (50% methane) 
Fully enclosed, 42" diameter round flare, 25' tall 

Location: 
Destruction Efficiency: 

Southwestern corner of closed landfill (location of previously existing South Flare) 
99% destruction of total hydrocarbons (THC) 

Turndown Ratio: 
Minimum Methane: 
Flare Pilot: 

Tem erature 
1,400 °F 

98% of non-methane organic compounds (NMOC) 
10: 1 (9 scfm required to maintain stable flame and 99% THC destruction) 
~24. 7% by volume 
Propane fired (operates only during.flare startup) 

Retention Time (90 sc m, 50% methane) Excess Air 
0.6 seconds 

ADP Application CL-3138. Clark County proposes to install a smaller capacity flare, similar in design to the 
existing flare. Landfill gas generation is decreasing to the point where generation rates are too low to support 
proper operation of the existing flare. 

5.b Equipment/Activity Summary: 

ID #of #of 
No. Generating Equipment/ Activity Units Control Equipment Units 

1 Landfill 1 Enclosed flare 1 
(Perennial Energy- 2.7 MMBtu/hr) 

6. EMISSIONS DETERMINATION 
Emissions to the ambient atmosphere from landfill operations, as proposed in ADP Application CL-3138, consist of nitrogen 
oxides (NOx), carbon monoxide (CO), volatile organic compounds (VOC), particulate matter (PM) sulfur dioxide (S02), toxic 
air pollutants (TAPs), and hazardous air pollutants (HAPs). 

6.a Landfill. Emissions from the landfill consist of combustion emissions from the landfill gas flare and fugitive 
emissions from the landfill surface. The magnitude of emissions will be directly related to the amount of landfill 
gas generated and captured. Published estimates oflandfill gas capture rates range from (65% - 90%) for municipal 
waste landfills. SWCAA has utilized a capture rate of 75% consistent with Clark County's application and the 
default value suggested by EPA in AP-42 Section 2.4 (10/08). 
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The total amount of landfill gas generated at any specific time depends on the quantity of waste, the methane 
generation potential of the waste, and the rate at which the waste degrades. Potential emissions from operations 
proposed in ADP Application CL-3138 are calculated based on total landfill gas generation of 154.4 scfm, a capture 
rate of75% and a flared gas rate of 90 scfm (nonnalized to 50% methane). 

Landfill Gas Flaring - Combustion Products 

Gas heat content = 505.5 Btu/s cf A ssumed methane content= 50% -
Avg gas flow rate to flare= 90 scfin As sumed sulfur content = 46.9 ppmv 

Total heat content= 2.73 MM Btu/hr Assumed destmction efficiency= 98% -
Gas Consumption= 47.30 MM s cf/yr 

EF EF 
Pollutant lb/MM Btu lb /MMscf lb/hr tpy EF Souce 
NOx 0.06 30.33 0.16 0.72 BACT 

- -
co 0.15 75.83 0.41 1.79 BACT 
NMOOVOC (as hexane) 0.05 25.28 0.14 0.60 BACT 
SOx as S02 0.15 7.80 0.04 0.18 AP-42 Section 2.4 
PM 7.50 0.04 0.18 DRAFT AP-42 Sec. 1.4 (10/08) 

PM10 7.50 0.04 0.18 DRAFT AP-42 Sec . 1.4 (10/08) 

PM 2.s 7.50 0.04 0.18 DRAFT AP-42 Sec . 1.4 (10/08) 

- -
C02 Content = 35 ppmv 

C02e C02e 

Greenhouse Gases kg/MM Btu GWP lb/ MM Btu lb/MMscf tpy , C02e 

C02 - Combustion 52.07 1 114.79 58,029 1,372 40 CFR 98 

C02 - in Biogas 1 0.09 mass balance 

CH4 25 246 assumes 100% operation 
-

N20 0.00063 298 0.414 209.22 5 40CFR 98 

Total GHG - C02e 1,623 

Landfill Gas Fugitives 

Estimated vent rate= 38 .6 scfm 
20.30 MMscf/yr 

Uncontrolled EF 
Pollutant ppmvd Mwt lb/MMscf lb/hr tpy Emission Factor Souce 

co 140 28.01 10.2 0.02 0.10 EPALandGEM 
voe 1,557 86.18 348.5 0.81 3.54 39% ofNMOC 
NMOC 4,000 86.18 895.4 2.08 9.09 EPALandGEM 

CH4 500,000 16 20,779.2 48 .16 210.92 EPALandGEM 

C02e 519,669 1204.3 5274.98 EPALandGEM 

Municipal solid waste landfill gas typically contains a large number of chemicals, many of which are listed as Toxic 
Air Pollutants in WAC 173-460. Some of these chemicals are created by microbial activity and some of the 
chemicals are volatilized from materials placed in the landfill. Emissions are calculated from estimated landfill gas 
generation and constituent concentrations from the Waste Industry Air Coalition (2001) and EPA AP-42 Section 
2.4 (10/08). 
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Pollutant 

1, 1,2,2-Tetrachloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1,2-Dibromoethane 

1,2-Dichloroethane 

1,2-Dichloropropane 

Acetone 

Acrylonitrile 

Benzene 

Butane 

Carbon disulfide 

Carbon tetrachloride 

Carbonyl sulfide 

Chlorobenzene 

Chlorodifluoromethane (Freon 22) 

Chloroethane (Ethyl chloride) 

Chloromethane (Methyl chloride) 

Dichlorofluoromethane 

Dichlorobenzene 

Dichlorodifluoromethane (Freon 12) 

Dichloromethane (Methylene chloride) 

Ethanol 

Ethyl mercaptan 

Ethylbenzene 

Hexane 

Hydrogen chloride 

Hydrogen sulfide 

Isopropyl alcohol 

Mercury (elemental) 

Methyl chloroform 

Methyl Ethyl Ketone 

Methyl Isobutyl Ketone 

Methyl mercaptan 

Pentane 

Tetrachloroethylene 

Toluene 

Trichloroethylene 

CAS 
Number Category 

79-34-5 HAP/TAP B 

75-34-3 HAP/TAP B 

75-35-4 HAP/TAP B 

106-93-4 HAP/TAP A 

107-06-2 HAP/TAP A 

78-87-5 HAP/TAP A 

67-64-1 TAPB 

107-13-1 HAP/TAP A 

71-43-2 HAP/TAP A 

106-97-8 TAPB 

75-15-0 HAP/TAP B 

56-23-5 HAP/TAP A 

463-58-1 HAP/TAP B 

108-90-7 TAPB 

75-45-6 HAP/TAP B 

75-00-3 HAP/TAP B 

74-87-3 HAP/TAP B 

75-43-4 TAPB 

106-46-7 HAP/TAP A 

75-71-8 TAPB 

75-09-2 HAP/TAP A 

64-17-5 TAPB 

75-08-1 TAPB 

100-41-4 HAP/TAPB 

110-54-3 HAP/TAPB 

7647-01-0 TAPB 

7783-06-4 TAPB 

67-63-0 TAPB 

7439-97-6 HAP/TAPB 

71-55-6 HAP/TAPB 

78-93-3 TAPB 

108-10-1 HAP/TAP B 

74-93-1 HAPB 

109-66-0 TAPB 

127-18-4 HAP/TAP A 

108-88-3 HAP/TAPB 

79-01-6 HAP/TAP A 
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Potential 
Emissions 

(lb/yr) 

0.029 

0.10 

0.022 

0.021 

0.029 

0.0064 

0.87 

0.0047 

0.19 

0.72 

0.06 

0.0026 

0.027 

0.063 

0.075 

0.038 

0.031 

0.44 

0.58 

0.52 

0.71 

13 .0 

0.21 

1.8 

0.49 

4.2 

2.0 

1.2 

0.00014 

0.055 

1.9 

0.18 

0.15 

2.6 

0.48 

8.5 

0.22 
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Project 
Increase WAC 173-460 
(lb/yr) SQER (lb/yr) 

0.0 1,750 

0.0 43 ,748 

0.0 10,500 

0.0 0.5 

0.0 10 

0.0 500 

0.0 43 ,748 

0.0 10 

0.0 20 

0.0 43,748 

0.0 17,500 

0.0 20 

0.0 

0.0 22,750 

0.0 43,748 

0.0 43 ,748 

0.0 43,748 

0.0 22,750 

0.0 500 

0.0 43,748 

0.0 50 

0.0 43 ,748 

0.0 175 

0.0 43 ,748 

0.0 22,750 

0.0 175 

0.0 175 

0.0 43,748 

0.0 175 

0.0 43,748 

0.0 43,748 

0.0 43,748 

0.0 175 

0 .0 43,748 

0.0 500 

0.0 43,748 

0.0 50 
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Pollutant 

Trichloromethane ( Ch1orofonn) 

Vinyl chloride 

Xylenes 

CAS 
Number 

8013-54-5 

75-01-4 

1330-20-7 

·Category 

HAP 

HAP/TAP A 

HAP/TAP B 

7. REGULATIONS AND EMISSION STANDARDS 

Potential 
Emissions 

(lb/yr) 

0.0062 

0.17 

4.3 

ADP Application CL-3138 
ADP 20-3433 

Project 
Increase WAC 173-460 
(lb/yr) SQER (lb/yr) 

0.0 

0.0 10 

0.0 43,748 

Regulations that have been used to evaluate the acceptability of the proposed facility and establish emission limits and 
control requirements include, but are not limited to, the regulations, codes, or requirements listed below. 

7.a Title 40 Code of Federal Regulations (40 CFR) 60.30c et seq. (Subpart Cc) "Emission Guidelines and Compliance 
Times for Municipal Solid Waste Landfills" established non-methane organic compound control guidelines for 
municipal solid waste landfills for which construction, reconstruction or modification was commenced before May 
30, 1991 that meet specific size criteria. The applicant's facility is smaller (~2.4 million tons) than the facilities 
affected by this guidance (greater than or equal to ~2.76 million tons). Therefore, this regulation is not applicable 
to this facility. 

7.b 40 CFR 60.750 et seq. (Subpart WWW) "Standards of Performance for Municipal Solid Waste Landfills" 
established emission standards, recordkeeping, monitoring, and reporting requirements for municipal solid waste 
landfills meeting certain size criteria that commenced construction, reconstruction or modification on or after May 
30, 1991. The applicant's facility did not commence construction, reconstruction or modification after May 30, 
1991 and does not meet the size criteria of the subpart. Therefore, this regulation is not applicable to this facility. 

7.c 40 CFR 63.1930 et seq. (Subpart AAAAO "National Emission Standards for Hazardous Air Pollutants: Municipal 
Solid Waste Landfills" applies to municipal waste landfills subject to 40 CFR 60 Subpart WWW. This facility is 
not subject to 40 CFR 60 Subpart WWW. Therefore, this regulation is not applicable to this facility. 

7.d Revised Code of Washington (RCW) 70.94.141 empowers any activated air pollution control authority to prepare 
and develop a comprehensive plan or plans for the prevention, abatement and control of air pollution within its 
jurisdiction. An air pollution control authority may issue such orders as may be necessary to effectuate the purposes 
of the Washington Clean Air Act [RCW 70.94] and enforce the same by all appropriate administrative and judicial 
proceedings subject to the rights of appeal as provided in Chapter 62, Laws of 1970 ex. sess. 

7.e RCW 70.94.152 provides for the inclusion of conditions of operation as are reasonably necessary to assure the 
maintenance of compliance with the applicable ordinances, resolutions, rules and regulations when issuing an Air 
Discharge Permit for installation and establishment of an air contaminant source. 

7.f WAC 173-401 "Operating Permit Regulation" requires all major sources and other sources as defined in WAC 173-
401-300 to obtain an operating permit. This regulation is not applicable because this source is not a potential major 
source and does not meet the applicability criteria set forth in WAC 1.73-401-300. 

7.g WAC 173-460 "Controls for New Sources of Toxic Air Pollutants" requires Best Available Control Technology for 
toxic air pollutants (T-BACT), identification and quantification of emissions of toxic air pollutants and 
demonstration of protection of human health and safety. SW CAA implements WAC 173-460 as in effect on August 
21, 1998. 

7.h WAC 173-476 "Ambient Air Quality Standards" establishes ambient air quality standards for PM10, PM2s, lead, 
sulfur dioxide, nitrogen dioxide, ozone, and carbon monoxide in the ambient air, which shall not be exceeded. 
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7.i SW CAA 400-040 "General Standards for Maximum Emissions" requires all new and existing sources and emission 
units to meet certain perfonnance standards with respect to Reasonably Available Control Technology (RACT), 
visible emissions, fallout, fugitive emissions, odors, emissions detrimental to persons or property, sulfur dioxide, 
concealment and masking, and fugitive dust. 

7.j SWCAA 400-050 "Emission Standards for Combustion and Incineration Units" requires that all provisions of 
SWCAA 400-040 be met and that no person shall cause or permit the emission of particulate matter from any 
combustion or incineration unit in excess of 0.23 grams per dry cubic meter (0.1 grains per dry standard cubic foot) 
of exhaust gas at standard conditions. 

7 .k SW CAA 400-060 "Emission Standards for General Process Units" prohibits particulate matter emissions from all 
new and existing process units in excess of 0.1 grains per dry standard cubic foot of exhaust gas. 

7.1 SWCAA 400-109 "Air Discharge Pennit Applications" requires that an Air Discharge Permit application be 
submitted for all new installations, modifications, changes, or alterations to process and emission control equipment 
consistent with the definition of "new source". Sources wishing to modify existing permit terms may submit an Air 
Discharge Permit application to request such changes. An Air Discharge Permit must be issued, or written 
confinnation of exempt status must be received, before beginning any actual construction, or implementing any 
other modification, change, or alteration of existing equipment, processes, or permits. 

7.m SWCAA 400-110 "New Source Review" requires that SWCAA issue an Air Discharge Permit in response to an 
Air Discharge Permit application prior to establishment of the new source, emission unit, or modification. 

7.n SWCAA 400-111 "Requirements for Sources in a Maintenance Plan Area" requires that no approval to construct or 
alter an air contaminant source shall be granted unless it is evidenced that: 
( 1) The equipment or technology is designed and will be installed to operate without causing a violation of the 

applicable emission standards; 
(2) Emissions will be minimized to the extent that the new source will not exceed emission levels or other 

requirements provided in the maintenance plan; 
(3) Best Available Control Technology will be employed for all air contaminants to be emitted by the proposed 

equipment; 
( 4) The proposed equipment will not cause any ambient air quality standard to be exceeded; and 
(5) If the proposed equipment or facility will emit any toxic air pollutant regulated under WAC 173-460, the 

proposed equipment and control measures will meet all the requirements of that Chapter. 

8. RACT/BACT/BART/LAER/PSD/CAM DETERMINATIONS 
The proposed equipment and control systems incorporate Best Available Control Technology (BACT) for the types and amounts 
of air contaminants emitted by the processes as described below: 

8.a BACT Determination - Landfill Gas Flare: The proposed use of a gas capture system and flare unit capable of low 
emission combustion (<0.06 lb/MMBtu NOx, <0.15 lb/MMBtu CO), a non-methane organic compound destruction 
efficiency of98% and a total hydrocarbon destruction efficiency of 99% has been detennined meet the requirements of 
BACT for landfill gas treatment at this facility. Inlet VOC concentrations can vary significantly during system 
operation so an upper limit on VOC emissions is established at 20 ppmvd as hexane @ 3% 0 2. This limit is 
equivalent to the requirements in 40 CFR 60 Subpart WWW "Standards of Perfomrnnce for Municipal Solid Waste 
Landfills." 
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8.b Prevention of Significant Deterioration (PSD) Applicability Determination: The potential to emit of this facility is 
less than applicable PSD applicability thresholds. Likewise, this permitting action will not result in a potential increase 
in emissions equal to or greater than the PSD thresholds. Therefore, PSD review is not applicable to this action. 

8.c Compliance Assurance Monitoring (CAM) Applicability Detennination. CAM is not applicable to any emission unit 
at this facility because it is not a major source and is not required to obtain a Part 70 permit. 

9. AMBIENT IMPACT ANALYSIS 

9.a TAP Small Quantity Review. The new equipment and modifications proposed in ADP Application CL-3138 will not 
increase TAP emissions from landfill operations. 

Conclusions 

9.b Replacement of the landfill flare , as proposed in ADP Application CL-3138, will not cause the ambient air quality 
requirements of Title 40 Code of Federal Regulations (CFR) Part 50 "National Primary and Secondary Ambient 
Air Quality Standards" to be violated. 

9 .c Replacement of the landfill flare, as proposed in ADP Application CL-3138, will not cause the requirements of 
WAC 173-460 "Controls for New Sources of Toxic Air Pollutants" (as in effect 8/21 /98) or WAC 173-476 
"Ambient Air Quality Standards" to be violated. 

9 .d Replacement of the landfill flare , as proposed in ADP Application CL-313 8, will not cause a violation of emission 
standards for sources as established under SWCAA General Regulations Sections 400-040 "General Standards for 
Maximum Emissions," 400-050 "Emission Standards for Combustion and Incineration Units," and 400-060 
"Emission Standards for General Process Units." 

10. DISCUSSION OF APPROVAL CONDITIONS 
SW CAA has made a detem1ination to issue ADP 20-3433 in response to ADP Application CL-3138 . ADP 20-3433 contains 
approval requirements deemed necessary to assure compliance with applicable regulations and emission standards as 
discussed below. 

10.a Supersession of Previous Permits. ADP 20-3433 supersedes ADP 07-2714 in its entirety. 

1 O.b General Basis. Pennit requirements for equipment affected by this pennitting action incorporate the operating 
schemes proposed by the applicant in ADP Application CL-3138. Permit requirements established by this action 
are intended to implement BACT, minimize emissions, and assure compliance with applicable requirements on a 
continuous basis. 

10.c Monitoring and Recordkeeoing Requirements. ADP 20-3433 establishes monitoring and recordkeeping 
requirements sufficient to document compliance with applicable emission limits, ensure proper operation of 
approved equipment and provide for compliance with generally applicable requirements. Specific monitoring 
requirements are established for landfill gas methane content, the quantity of landfill gas combusted and flare 
operating temperature. 

1 O.d Reporting Requirements. ADP 20-3433 establishes general reporting requirements for annual air emissions, upset 
conditions and excess emissions. Specific reporting requirements are established for landfill gas methane content 
and the quantity of landfill gas combusted. Reports are to be submitted on an annual basis. 
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1 O.e Emission Limits: All of the emission limits were established consistent with BACT and at levels that will not have 
a significant adverse impact on ambient air quality. SWCAA established short-term concentration limits 
(lb/MMBtu) and annual emission limitations for the Landfill Gas Flare. Because of the potential for an 
exceptionally low inlet non-methane organic (NMOC) concentration loading that could make it difficult for the 
Pennittee to demonstrate compliance with the 98% destruction efficiency representative of BACT, the pennit 
provides an alternative standard of0.050 lb/MMBtu at the flare outlet. This is equivalent to the relevant NSPS limit 
of 20 ppm as hexane @ 3% 0 2. This limitation also provides an upper bound on NMOC emissions regardless of 
the inlet non-methane organic compound concentration. This value was used to establish the annual non-methane 
hydrocarbon emissions limit and is expected to provide adequate operational margin to account for variable flare 
efficiency and variable inlet non-methane hydrocarbon loading. 

1 O.f Operating Limits and Requirements: The flare must be operated within a narrow range (± 50 °F) of temperatures 
around which compliance with the permitted emission limits has been demonstrated, or within a wider range of 
temperatures if compliance in that range has been demonstrated during a source test. The operating temperature 
limit was established because emissions can vary depending on the operating temperature of the flare . As the 
operating temperature increases, the flare may produce greater levels of nitrogen oxides. As the operating 
temperature decreases, the destruction efficiency of the flare may decrease. 

11. START-UP AND SHUTDOWN/ALTERNATIVE OPERATING SCENARIOS/POLLUTION PREVENTION 

11.a Start-up and Shutdown Provisions. Pursuant to SWCAA 400-081 "Start-up and Shutdown", technology based 
emission standards and control technology determinations shall take into consideration the physical and operational 
ability of a source to comply with the applicable standards during start-up or shutdown. Where it is detennined that 
a source is not capable of achieving continuous compliance with an emission standard during start-up or shutdown, 
SWCAA shall include appropriate emission limitations, operating parameters, or other criteria to regulate 
performance of the source during start-up or shutdown. 

The applicant did not identify any start-up and shutdown periods during which affected equipment is not capable 
of achieving continuous compliance with applicable technology determinations or approval conditions. To 
SWCAA's knowledge, this facility can comply with all applicable standards during startup and shutdown. 

11.b Alternate Operating Scenarios. SWCAA conducted a review of alternate operating scenarios applicable to 
equipment affected by this permitting action. The permittee did not propose or identify any applicable alternate 
operating scenarios. Therefore, none were included in the permit requirements. 

11 .c Pollution Prevention Measures. SW CAA conducted a review of possible pollution prevention measures for the 
facility. No pollution prevention measures were identified by eitherthe permittee or SW CAA separate or in addition 
to those measures required under BACT considerations. Therefore, none were included in the pennit requirements. 

12. EMISSION MONITORING AND TESTING 

12.a Emission Testing - Landfill Gas Flare. Emission testing of the landfill gas flare is required on a continuing 5-year 
cycle. All emission testing shall be conducted in accordance with the provisions of ADP 20-3433, Appendix A. 
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13. FACILITY HISTORY 

ADP Application CL-3138 
ADP 20-3433 · 

13 .a Previous Permitting Actions. SW CAA has previously issued the following Penni ts for the Leichner Landfill 
facility: 

Permit Application 
Number Number Date Purpose 

07-2714 CL-1759 211512007 Replacement of existing south flare with new Gas Specialties model 
EF52514 flare (300 scfm). To be superseded by ADP 20-3433. 

94-1637 CL-1039 7-21-1994 Installation of condensate injection system and modification of operating 
temperature requirements for existing enclosed flares. 
Superseded by ADP 07-2714. 

91-1388 CL-896 1-6-1992 Installation of south landfill gas flaring system. Estimated 99% 
destruction of total hydrocarbons using enclosed flare . 

88-973 CL-670A 3-10-1988 Installation of north flare (enclosed). Removed ji-om service. 

87-950 CL-670 3-2-1988 Installation of a temporary open landfill gas flaring system rated at 1, 150 
scfm. Obsolete. 

13.b Compliance Status. A search of source records on file at SWCAA did not identify any outstanding compliance 
issues at this facility. 

14. PUBLIC INVOLVEMENT OPPORTUNITY 

14.a Public Notice for ADP Application CL-3138. Public notice for ADP Application CL-3138 was published on the 
SW CAA internet website for a minimum of (15) days beginning on August 6, 2020. 

14.b Public/ Applicant Comment for ADP Application CL-3138. SW CAA did not receive specific comments, a comment 
period request or any other inquiry from the public regarding this ADP application. Therefore no public comment 
period was provided for this permitting action. 

14.c State Environmental Policy Act. This project is exempt from SEPA requirements pursuant to WAC 197-11-800(3) 
since it only involves repair and/or maintenance of existing structures, equipment or facilities , and will not involve 
material expansions or changes in use. SWCAA issued SEPA Exempt Determination 20-036 dated October 1, 
2020. 

9 of9 





 

Flare Installation Report www.scsengineers.com 
D-1 

Appendix D 

Site Installation Drawings 

 

  

http://www.scsengineers.com/




--

En
vi

ro
nm

en
ta

l C
on

su
lta

nt
s 

an
d 

C
on

tra
ct

or
s

D
AT

E
R

EV
IS

IO
N

N
0.

PR
O

JE
C

T 
TI

TL
E

SH
EE

T 
TI

TL
E

AP
P.

 B
Y:

AC
AD

 F
IL

E:

C
H

K.
 B

Y:

D
W

N
. B

Y:

D
SN

. B
Y:

PR
O

J.
 N

O
.

DATE:

SCALE:

DRAWING NO.

AS SHOWN

(4
25

) 7
46

-4
60

0 
 F

AX
: (

42
5)

 7
46

-6
74

7

24
05

 1
40

th
 A

ve
nu

e 
N

E,
 S

ui
te

 1
07

Be
lle

vu
e,

 W
as

hi
ng

to
n 

98
00

5

TA
M

04
22

00
30

.1
6

LE
L

TA
M

JM
R

SEPTEMBER 2020

A
IS

SU
ED

 F
O

R
 R

EV
IE

W

VA
N

C
O

U
VE

R
, W

AS
H

IN
G

TO
N

LE
IC

H
N

ER
 L

AN
D

FI
LL

G
AS

 C
O

LL
EC

TI
O

N
 A

N
D

 C
O

N
TR

O
L 

SY
ST

EM
FL

AR
E 

R
EP

LA
C

EM
EN

T
09

/1
4/

20
20

0
IS

SU
ED

 F
O

R
 C

O
N

ST
R

U
C

TI
O

N
09

/2
5/

20
20

EX
IS

TI
N

G
 B

LO
W

ER
 F

LA
R

E 
ST

AT
IO

N
 P

LA
N

C1

C
1

AutoCAD SHX Text
FLAME ARRESTOR

AutoCAD SHX Text
4"  FLEXIBLE COUPLER

AutoCAD SHX Text
PIPE SUPPORT (TYP)

AutoCAD SHX Text
BLOWER NO. 2

AutoCAD SHX Text
6"  AUTOSHUTOFF VALVE

AutoCAD SHX Text
2"  FLOW ELEMENT

AutoCAD SHX Text
6" x 4" PVC ECCENTRIC REDUCER

AutoCAD SHX Text
4"  FLOW METER

AutoCAD SHX Text
LFG FLARE

AutoCAD SHX Text
ABANDONED CONDENSATE INJECTION PIPE (BURIED)

AutoCAD SHX Text
2"  PVC FLOW TUBE

AutoCAD SHX Text
BLOWER PAD

AutoCAD SHX Text
BLOWER DISCHARGE PIPE BELOW BLOWER INLET PIPE

AutoCAD SHX Text
4"  BUTTERFLY VALVE(TYP 4 PLACES)

AutoCAD SHX Text
EQUIPMENT PAD

AutoCAD SHX Text
FLARE CONTROL PANEL

AutoCAD SHX Text
MCC

AutoCAD SHX Text
SCALE: 1/4" = 1'-0"

AutoCAD SHX Text
EXISTING EQUIPMENT AND PIPING PLAN

AutoCAD SHX Text
BLOWER FLARE STATION

AutoCAD SHX Text
6" 

AutoCAD SHX Text
6" 

AutoCAD SHX Text
2" 

AutoCAD SHX Text
2" 

AutoCAD SHX Text
2" 

AutoCAD SHX Text
4" 

AutoCAD SHX Text
4" 

AutoCAD SHX Text
FLARE PAD

AutoCAD SHX Text
4" x 2" PVC ECCENTRIC REDUCER (TYP)

AutoCAD SHX Text
4"  CS FLOW TUBE

AutoCAD SHX Text
FLARE PAD

AutoCAD SHX Text
ELECTRICAL CONDUIT RACEWAY (UNDER PIPE)

AutoCAD SHX Text
PROPANE GAS METER

AutoCAD SHX Text
PROPANE TANK

AutoCAD SHX Text
PVC 

AutoCAD SHX Text
HDPE 

AutoCAD SHX Text
10"  HDPEHEADER FROM GCCS

AutoCAD SHX Text
SECURITY FENCE

AutoCAD SHX Text
SLIDING ACCESS GATE (TYP)

AutoCAD SHX Text
ACCESS GATE

AutoCAD SHX Text
2,500 GALLON LEACHATE STORAGE TANK

AutoCAD SHX Text
1.5"  LEACHATEFORCEMAIN AND FLEXIBLEPVC PIPING TO STORAGE TANK

AutoCAD SHX Text
2"  LEACHATEDISCHARGE FORCEMAIN (BURIED)

AutoCAD SHX Text
2"  SCH 40 PVCCONDENSATE DRAIN

AutoCAD SHX Text
CONDENSATE SUMP (CS-3S) AND CONTROL PANEL

AutoCAD SHX Text
1.5"  HDPE COMPRESSED AIRSUPPLY LINE TO GCCS

AutoCAD SHX Text
REFRIGERATOR  KNOCKOUT POT

AutoCAD SHX Text
OIL BLOW-DOWN TANK

AutoCAD SHX Text
AIR COMPRESSOR

AutoCAD SHX Text
DESICCANT DRYER

AutoCAD SHX Text
AIR COMPRESSOR SHED

AutoCAD SHX Text
REFRIGERANT AIR DRYER

AutoCAD SHX Text
BLOWER PAD

AutoCAD SHX Text
BLOWER NO. 1

AutoCAD SHX Text
4" 

AutoCAD SHX Text
4" 

AutoCAD SHX Text
2" 

AutoCAD SHX Text
2" 

AutoCAD SHX Text
2" 

AutoCAD SHX Text
6" 

AutoCAD SHX Text
6" 

AutoCAD SHX Text
6" 

AutoCAD SHX Text
4" 

AutoCAD SHX Text
4" 

AutoCAD SHX Text
2" 

AutoCAD SHX Text
REPLACEMENT OF FLARE AND PIPE SEE DRAWING

AutoCAD SHX Text
C2

AutoCAD SHX Text
INSTRUMENTATION FOR BLOWER FLARE STATION INLET SEE DRAWING

AutoCAD SHX Text
C2

AutoCAD SHX Text
27055

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
L

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
P

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
G

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
T

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
H

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
W

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
S

AutoCAD SHX Text
N

AutoCAD SHX Text
H

AutoCAD SHX Text
O

AutoCAD SHX Text
J

AutoCAD SHX Text
M.

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
S



-

En
vi

ro
nm

en
ta

l C
on

su
lta

nt
s 

an
d 

C
on

tra
ct

or
s

D
AT

E
R

EV
IS

IO
N

N
0.

PR
O

JE
C

T 
TI

TL
E

SH
EE

T 
TI

TL
E

AP
P.

 B
Y:

AC
AD

 F
IL

E:

C
H

K.
 B

Y:

D
W

N
. B

Y:

D
SN

. B
Y:

PR
O

J.
 N

O
.

DATE:

SCALE:

DRAWING NO.

AS SHOWN

(4
25

) 7
46

-4
60

0 
 F

AX
: (

42
5)

 7
46

-6
74

7

24
05

 1
40

th
 A

ve
nu

e 
N

E,
 S

ui
te

 1
07

Be
lle

vu
e,

 W
as

hi
ng

to
n 

98
00

5

TA
M

04
22

00
30

.1
6

LE
L

TA
M

JM
R

SEPTEMBER 2020

A
IS

SU
ED

 F
O

R
 R

EV
IE

W

VA
N

C
O

U
VE

R
, W

AS
H

IN
G

TO
N

LE
IC

H
N

ER
 L

AN
D

FI
LL

G
AS

 C
O

LL
EC

TI
O

N
 A

N
D

 C
O

N
TR

O
L 

SY
ST

EM
FL

AR
E 

R
EP

LA
C

EM
EN

T
09

/1
4/

20
20

0
IS

SU
ED

 F
O

R
 C

O
N

ST
R

U
C

TI
O

N
09

/2
5/

20
20

EQ
U

IP
M

EN
T 

AN
D

 P
IP

IN
G

 P
LA

N
S

C2

C
2

AutoCAD SHX Text
EXISTING FLAME ARRESTOR (REMOVE AND DISPOSE)

AutoCAD SHX Text
EXISTING 4"  FLEXIBLE COUPLER(REMOVE & SALVAGE)

AutoCAD SHX Text
EXISTING 6" AUTO SHUTOFF VALVE(REMOVE AND SALVAGE)

AutoCAD SHX Text
EXISTING 2"  FLOW ELEMENT(TO BE RELOCATED)

AutoCAD SHX Text
EXISTING 6" x 4" PVC ECCENTRIC REDUCER (TO BE RELOCATED)

AutoCAD SHX Text
EXISTING 4"  FLOW METER(REMOVE AND DISPOSE)

AutoCAD SHX Text
EXISTING LFG FLARE (REMOVE AND DISPOSE)

AutoCAD SHX Text
EXISTING 2"  PVC FLOW TUBE(TO BE RELOCATED)

AutoCAD SHX Text
3"  FLAME ARRESTOR

AutoCAD SHX Text
40"  x 25' HENCLOSED LFG FLARE

AutoCAD SHX Text
AUTOMATIC VALVE 3"  BUTTERFLY VALVEWITH PNEUMATIC ACTUATOR AND FAIL CLOSE SPRING

AutoCAD SHX Text
4" 

AutoCAD SHX Text
FLOW METER ASSEMBLY SEE DRAWING

AutoCAD SHX Text
6" 

AutoCAD SHX Text
2" 

AutoCAD SHX Text
4" 

AutoCAD SHX Text
4" 

AutoCAD SHX Text
SCALE: 1/2" = 1'-0"

AutoCAD SHX Text
EXISTING EQUIPMENT AND PIPING PLAN

AutoCAD SHX Text
BLOWER FLARE STATION

AutoCAD SHX Text
6" 

AutoCAD SHX Text
EXISTING 4" x 2" PVC ECCENTRIC REDUCER (TO BE RELOCATED)

AutoCAD SHX Text
EXISTING 4"  CS FLOW TUBE(REMOVE AND DISPOSE)

AutoCAD SHX Text
EXISTING PROPANE GAS METER (TO BE RELOCATED PER CODE)

AutoCAD SHX Text
EXISTING PROPANE TANK (TO BE RELOCATED PER CODE)

AutoCAD SHX Text
6" 

AutoCAD SHX Text
6" 

AutoCAD SHX Text
EXISTING FLARE PAD (GRIND OFF ANCHOR BOLTS FROM OLD FLARE)

AutoCAD SHX Text
3" x 2" PVC ECCENTRIC REDUCER

AutoCAD SHX Text
3"  PVC PIPE

AutoCAD SHX Text
PROPANE GAS METER

AutoCAD SHX Text
4" x 2" PVC ECCENTRIC REDUCER

AutoCAD SHX Text
6" x 4" PVC ECCENTRIC REDUCER

AutoCAD SHX Text
PROPANE STORAGE TANK

AutoCAD SHX Text
3"  PVC FLANGE(VAN STONE STYLE)

AutoCAD SHX Text
~

AutoCAD SHX Text
EXISTING FLARE PAD

AutoCAD SHX Text
EXISTING FLARE PAD

AutoCAD SHX Text
C3

AutoCAD SHX Text
SCALE: 1/2" = 1'-0"

AutoCAD SHX Text
PROPOSED EQUIPMENT AND PIPING PLAN

AutoCAD SHX Text
BLOWER FLARE STATION

AutoCAD SHX Text
~

AutoCAD SHX Text
PVC 

AutoCAD SHX Text
HDPE 

AutoCAD SHX Text
EXISTING 10"  HDPEHEADER FROM GCCS

AutoCAD SHX Text
EXISTING 2" LEACHATE DISCHARGE FORCEMAIN (BURIED)

AutoCAD SHX Text
EXISTING 2"  SCH 40 PVCCONDENSATE DRAIN

AutoCAD SHX Text
EXISTING CONDENSATE SUMP (CS-3S) AND CONTROL PANEL

AutoCAD SHX Text
EXISTING 1.5"  HDPECOMPRESSED AIR  SUPPLY LINE TO GCCS

AutoCAD SHX Text
EXISTING REFRIGERATOR  KNOCKOUT POT

AutoCAD SHX Text
EXISTING 2,500 GALLON LEACHATE STORAGE TANK

AutoCAD SHX Text
EXISTING STORAGE TANK PAD

AutoCAD SHX Text
EXISTING FLARE PAD

AutoCAD SHX Text
SCALE: 1/2" = 1'-0"

AutoCAD SHX Text
PROPOSED INSTRUMENTATION PLAN

AutoCAD SHX Text
BLOWER FLARE STATION

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
THERMO COUPLE

AutoCAD SHX Text
PRESSURE TRANSMITTER

AutoCAD SHX Text
TEMPERATURE GAUGE

AutoCAD SHX Text
~

AutoCAD SHX Text
RIGID CONDUIT WITH CABLE (TYP)

AutoCAD SHX Text
PRESSURE GAUGE

AutoCAD SHX Text
TO CONTROL PANEL

AutoCAD SHX Text
27055

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
L

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
P

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
G

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
T

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
H

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
W

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
S

AutoCAD SHX Text
N

AutoCAD SHX Text
H

AutoCAD SHX Text
O

AutoCAD SHX Text
J

AutoCAD SHX Text
M.

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
S



En
vi

ro
nm

en
ta

l C
on

su
lta

nt
s 

an
d 

C
on

tra
ct

or
s

D
AT

E
R

EV
IS

IO
N

N
0.

PR
O

JE
C

T 
TI

TL
E

SH
EE

T 
TI

TL
E

AP
P.

 B
Y:

AC
AD

 F
IL

E:

C
H

K.
 B

Y:

D
W

N
. B

Y:

D
SN

. B
Y:

PR
O

J.
 N

O
.

DATE:

SCALE:

DRAWING NO.

AS SHOWN

(4
25

) 7
46

-4
60

0 
 F

AX
: (

42
5)

 7
46

-6
74

7

24
05

 1
40

th
 A

ve
nu

e 
N

E,
 S

ui
te

 1
07

Be
lle

vu
e,

 W
as

hi
ng

to
n 

98
00

5

TA
M

04
22

00
30

.1
6

LE
L

TA
M

JM
R

SEPTEMBER 2020

A
IS

SU
ED

 F
O

R
 R

EV
IE

W

VA
N

C
O

U
VE

R
, W

AS
H

IN
G

TO
N

LE
IC

H
N

ER
 L

AN
D

FI
LL

G
AS

 C
O

LL
EC

TI
O

N
 A

N
D

 C
O

N
TR

O
L 

SY
ST

EM
FL

AR
E 

R
EP

LA
C

EM
EN

T
09

/1
4/

20
20

0
IS

SU
ED

 F
O

R
 C

O
N

ST
R

U
C

TI
O

N
09

/2
5/

20
20

EQ
U

IP
M

EN
T 

AN
D

 P
IP

IN
G

 E
LE

VA
TI

O
N

S

C3

C
3

AutoCAD SHX Text
1'-0"

AutoCAD SHX Text
5'-0"

AutoCAD SHX Text
2"  PVC FLOW TUBE(STRAIGHT UNINTERRUPTED SEGMENT OF PIPE)

AutoCAD SHX Text
~

AutoCAD SHX Text
C

AutoCAD SHX Text
L

AutoCAD SHX Text
28 7/8"

AutoCAD SHX Text
L OF FLARE INLET

AutoCAD SHX Text
C

AutoCAD SHX Text
27 1/16"

AutoCAD SHX Text
C

AutoCAD SHX Text
L

AutoCAD SHX Text
L OF EXISTING 6"  PVC PIPE

AutoCAD SHX Text
C

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
FLOW ELEMENT

AutoCAD SHX Text
PRESSURE TRANSMITTER AND GAUGE (TYP) SEE DETAIL

AutoCAD SHX Text
ADJUST HEIGHT OF EXISTING PIPE TO SAME INVERT ELEVATION AS FLARE INLET PIPE

AutoCAD SHX Text
C4

AutoCAD SHX Text
1

AutoCAD SHX Text
SCALE: 3/4" = 1'-0"

AutoCAD SHX Text
EQUIPMENT AND PIPING ELEVATION

AutoCAD SHX Text
BLOWER FLARE STATION

AutoCAD SHX Text
40"  x 25' HENCLOSED LFG FLARE

AutoCAD SHX Text
TEMPERATURE GAUGE

AutoCAD SHX Text
SIZE x SIZE x 1/2" PVC REDUCER TEE (SOC x SOC x FPT) (TYP)

AutoCAD SHX Text
THERMOCOUPLE

AutoCAD SHX Text
SCALE: 3/4" = 1'-0"

AutoCAD SHX Text
INSTRUMENTATION ELEVATION

AutoCAD SHX Text
BLOWER FLARE STATION

AutoCAD SHX Text
THERMOCOUPLE

AutoCAD SHX Text
TEMPERATURE GAUGE

AutoCAD SHX Text
PRESSURE TRANSMITTER (RELOCATE FROM PRESENT LOCATION)

AutoCAD SHX Text
PRESSURE GAUGE

AutoCAD SHX Text
TO CONTROL PANEL

AutoCAD SHX Text
EXISTING 10"  HDPEHEADER FROM GCCS

AutoCAD SHX Text
STRUT CHANNEL WITH POST BASE

AutoCAD SHX Text
EXISTING REFRIGERATOR KNOCKOUT POT

AutoCAD SHX Text
27055

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
L

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
P

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
G

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
T

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
H

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
W

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
S

AutoCAD SHX Text
N

AutoCAD SHX Text
H

AutoCAD SHX Text
O

AutoCAD SHX Text
J

AutoCAD SHX Text
M.

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
S



PRESSURE
TRANSMITTER

3/8" x 3/8" SS TUBE
ADAPTER (TYP)

3/8" x 3/8" x 3/8"
SS TEE (COMP)

3/8"Ø SS
BALL VALVE (TYP)

3/8" x 1/4"
SS MALE CONNECTOR

-

2

SCALE: NTS

PRESSURE TRANSMITTER ASSEMBLY

DETAIL

(TUBE x MPT)

(COMP x MPT)

SLOPE

3/8" x 3/8" x 3/8"
SS TEE UNION (COMP)

PRESSURE GAUGE

3/8"Ø SS TUBING (TYP)

(ROSEMOUNT MODEL 3051)

(DWYER MODEL CAPSUL HELIC)

3/8"Ø SS NUT & FERREL (TYP)

FLOW ELEMENT

BUSHING (MPT x FPT) &
3/8" x 3/8" SS MALE CONNECTOR
(COMP x MPT)

3/8"Ø SS
VENT PROTECTOR (TYP)

3/8 x 1/2" SS REDUCER-SCALE: NTS

DETAIL

INSTRUMENT TAPPING SLEEVE

1

STRUT CHANNEL

SEE DETAIL
AND GAUGE ASSEMBLY

2

EXISTING

CONCRETE BASE
EXISTING

GALV STRUT CHANNEL
1 5/8" x 1 5/8" x 12 GA

TAPPING SLEEVE
2"Ø x 3/4" SS

SEE NOTE 1

2"Ø PVC FLOW TUBE

PRESSURE TRANSMITTER

POST BASE

CONCRETE BASE

SE
E 

N
O

TE
 1

4'
-0

" T
O

 4
'-6

"

NOTES
1. HEIGHT AS DIRECTED BY ENGINEER.

En
vi

ro
nm

en
ta

l C
on

su
lta

nt
s 

an
d 

C
on

tra
ct

or
s

D
AT

E
R

EV
IS

IO
N

N
0.

PR
O

JE
C

T 
TI

TL
E

SH
EE

T 
TI

TL
E

AP
P.

 B
Y:

AC
AD

 F
IL

E:

C
H

K.
 B

Y:

D
W

N
. B

Y:

D
SN

. B
Y:

PR
O

J.
 N

O
.

DATE:

SCALE:

DRAWING NO.

AS SHOWN

(4
25

) 7
46

-4
60

0 
 F

AX
: (

42
5)

 7
46

-6
74

7

24
05

 1
40

th
 A

ve
nu

e 
N

E,
 S

ui
te

 1
07

Be
lle

vu
e,

 W
as

hi
ng

to
n 

98
00

5

TA
M

04
22

00
30

.1
6

LE
L

TA
M

JM
R

SEPTEMBER 2020

A
IS

SU
ED

 F
O

R
 R

EV
IE

W
09

/1
4/

20
20

VA
N

C
O

U
VE

R
, W

AS
H

IN
G

TO
N

LE
IC

H
N

ER
 L

AN
D

FI
LL

G
AS

 C
O

LL
EC

TI
O

N
 A

N
D

 C
O

N
TR

O
L 

SY
ST

EM
FL

AR
E 

R
EP

LA
C

EM
EN

T
0

IS
SU

ED
 F

O
R

 C
O

N
ST

R
U

C
TI

O
N

09
/2

5/
20

20

IN
ST

R
U

M
EN

T 
C

O
N

N
EC

TI
O

N
 D

ET
AI

LS

C4

C
4

AutoCAD SHX Text
-

AutoCAD SHX Text
27055

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
L

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
P

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
G

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
T

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
H

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
W

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
S

AutoCAD SHX Text
N

AutoCAD SHX Text
H

AutoCAD SHX Text
O

AutoCAD SHX Text
J

AutoCAD SHX Text
M.

AutoCAD SHX Text
R

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
D

AutoCAD SHX Text
S



 

Flare Installation Report www.scsengineers.com 
E-1 

Appendix E 

Installation, Testing, and Commissioning Photo Log

http://www.scsengineers.com/




 

Leichner Landfill www.scsengineers.com 
Flare Installation Photo Log    

1 
 

 

August 14, 2020 - Flare shell during construction at Perennial manufacturing facility 

 

August 17, 2020 - Top of flare with lifting lugs and top ring in place at Perennial manufacturing facility 
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August 20, 2020 – installation of flare installation pins during construction at Perennial manufacturing facility 

 

August 25, 2020 – Looking up flare stack with flare insulation at Perennial manufacturing facility 
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August 25, 2020 – Flare burner manifold at Perennial manufacturing facility 

 

August 25, 2020 – Flare burner pot at Perennial manufacturing facility 
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August 25, 2020 – Looking into flare louver boxes at Perennial manufacturing facility 

 

August 25, 2020 – Flare feet bolted to shipping stand and burner inlet placed prior to welding at Perennial 
manufacturing facility 
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August 25, 2020 – Flare assembled and upright (right) prior to shipment at Perennial manufacturing facility 
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September 24, 2020 – Flare prior to shipment at Perennial manufacturing facility 

 

September 24, 2020 – Flare prior to shipment at Perennial manufacturing facility 
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September 24, 2020 – Flare prior to shipment at Perennial manufacturing facility 

 

September 24, 2020 – Flare prior to shipment at Perennial manufacturing facility 
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September 24, 2020 – Flare control panel prior to shipment at Perennial manufacturing facility 
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September 24, 2020 – Flare control panel prior to shipment at Perennial manufacturing facility 

http://www.scsengineers.com/


 

Leichner Landfill www.scsengineers.com 
Flare Installation Photo Log    

10 
 

 

September 24, 2020 – Inside flare control panel prior to shipment at Perennial manufacturing facility 

http://www.scsengineers.com/


 

Leichner Landfill www.scsengineers.com 
Flare Installation Photo Log    

11 
 

 

September 28, 2020 – Flare on delivery truck at Leichner Landfill, morning of installation 

 

September 28, 2020 – Flare on delivery truck at Leichner Landfill, morning of installation 
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September 28, 2020 – Flare on delivery truck at Leichner Landfill, morning of installation 

 

September 28, 2020 – Flare on delivery truck at Leichner Landfill, morning of installation 
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September 28, 2020 – Flare on delivery truck at Leichner Landfill, morning of installation 

 

September 28, 2020 – Flare on delivery truck at Leichner Landfill, morning of installation 
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September 28, 2020 – Flare on delivery truck at Leichner Landfill, morning of installation 
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September 28, 2020 – Flare on delivery truck at Leichner Landfill, morning of installation 
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September 28, 2020 – Ness Campbell crane setup 
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September 28, 2020 – Ness Campbell crane setup 
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September 28, 2020 – Flare bolt alignment template for flare pad 
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September 28, 2020 – Preparation of old flare for removal by attaching lift cords 

 

September 28, 2020 – Preparation of old flare for removal by attaching lift cords 
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September 28, 2020 – Preparation of old flare for removal by attaching lift cords 
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September 28, 2020 – Getting ready to remove old flare 
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September 28, 2020 – Lifting old flare from existing flare pad 
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September 28, 2020 – lifting flare off of flare pad 

 

September 28, 2020 – lifting flare off of flare pad 
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September 28, 2020 – setting flare down prior to placement on truck 
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September 28, 2020 – setting flare on its side prior to placement on truck 

 

September 28, 2020 – connecting flare to lift cables prior to placement on truck for transport 
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September 28, 2020 – placement of flare on truck bed for transport 

 

September 28, 2020 – cleanup of old flare pad (right) prior to placement of new flare on new flare pad (left) 
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September 28, 2020 – New flare pad with 3 of 4 sets of pre-drilled bolt holes 
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September 28, 2020 – Lift of control panel for placement inside flare compound 
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September 28, 2020 – Lift of control panel for placement inside flare compound 
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September 28, 2020 – placement of flare control panel inside flare compound 
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September 28, 2020 – lifting of parts and components to flare station compound 
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September 28, 2020 – Preparation of new flare for lift to flare station compound 
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September 28, 2020 – Lifting new flare off of truck 
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September 28, 2020 – lifting new flare off of truck 
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September 28, 2020 – setting new flare on ground to remove shipping stand 

http://www.scsengineers.com/


 

Leichner Landfill www.scsengineers.com 
Flare Installation Photo Log    

36 
 

 

September 28, 2020 – flare on ground to remove shipping stand and connect flare at lifting lugs for placement on 
flare pad 
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September 28, 2020 – looking inside flare from top 
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September 28, 2020 – connections to lifting lugs and getting ready to lift flare to flare pad 

http://www.scsengineers.com/


 

Leichner Landfill www.scsengineers.com 
Flare Installation Photo Log    

39 
 

 

September 28, 2020 – lifting flare to flare pad 
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September 28, 2020 – lifting flare to flare pad 
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September 28, 2020 – lifting flare to flare pad 
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September 28, 2020 – lifting flare to flare pad 
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September 28, 2020 – aligning flare on flare pad 
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September 28, 2020 – aligning flare over bolts on flare pad 
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September 28, 2020 – aligning flare on bolts on flare pad 
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September 28, 2020 – flare alignment adjustments on flare pad 

http://www.scsengineers.com/


 

Leichner Landfill www.scsengineers.com 
Flare Installation Photo Log    

47 
 

 

September 28, 2020 – repositioning bolts in flare pad 
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September 28, 2020 – alignment of flare feet on flare pad after enlargement of bolt holes 
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September 28, 2020 – removal of lifting cables after flare alignment on flare pad and preparation for burner pot 
placement 
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September 28, 2020 – preparing to place burner pot 
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September 28, 2020 – placement of burner pot 
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September 28, 2020 – side hatch door removal for burner pot placement 

http://www.scsengineers.com/


 

Leichner Landfill www.scsengineers.com 
Flare Installation Photo Log    

53 
 

 

September 28, 2020 – inside side access hatch 
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September 28, 2020 – alignment of burner pot inside flare 
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September 28, 2020 – flare burner pot alignment 
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September 28. 2020 – flare manufacturer’s tag 

 

September 28, 2020 – flare foot, no modifications 

http://www.scsengineers.com/


 

Leichner Landfill www.scsengineers.com 
Flare Installation Photo Log    

57 
 

 

September 28, 2020 – flare foot, no modifications 

 

September 28, 2020 – flare foot where bolt holes were enlarged for alignment purposes  
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September 28, 2020 – flare louver 
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September 30, 2020 – GCCS piping to flare inlet 

 

September 30, 2020 – GCCS piping to flare inlet 
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October 2, 2020 – Rosemount flow transmitters 

 

October 2, 2020 – GCCS piping and nitrogen tanks 
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1.0 INTRODUCTION 

1.1 SUMMARY OF TEST PROGRAM 

Leichner Landfill (Leichner) contracted Montrose Air Quality Services, LLC (Montrose) to perform 
a compliance emissions test program on the Landfill Flare at the Leichner Landfill facility located 
in Vancouver, Washington. The tests are conducted to determine compliance with the Southwest 
Clean Air Agency (SWCAA) Air Discharge Permit (ADP) No. 20-3433. 

The specific objectives are to: 

• Measure concentrations of NMOC at the inlet of the flare 
• Measure emissions of CO, NOX, SO2, NMOC, and VE at the outlet of the flare 
• Conduct the test program with a focus on safety 

Montrose will provide the test personnel and the necessary equipment to measure emissions as 
outlined in this test plan. Facility personnel will provide the process and production data to be 
included in the final report. A summary of the test program and proposed schedule is presented 
in Table 1-1. 

TABLE 1-1  
SUMMARY OF TEST PROGRAM AND PROPOSED SCHEDULE 

       
Proposed 
Test Dates 

Unit ID/ 
Source Name 

Activity/ 
Parameters Test Methods No. of Runs 

Duration 
(Minutes) 

       
December 9-

10, 2020 
Flare Inlet & 

Outlet 
Velocity/Vol. Flow 
Rate/Temperature  

EPA 1 & 2 3 ~60 minutes 

       
“ Flare Inlet Fuel Factor EPA 3C & 19 3 ~60 minutes 
      
“ Flare Inlet & 

Outlet 
O2, CO2 EPA 3A 3 60 minutes 

      
“ Flare Outlet Moisture EPA 4 3 60 minutes 
      
“ Flare Outlet SO2 EPA 6C 3 60 minutes 
      
“ Flare Outlet NOx EPA 7E 3 60 minutes 
      
“ Flare Outlet Opacity EPA 9 3 10 minutes 
      
“ Flare Outlet CO EPA 10 3 60 minutes 
      
“ Flare Inlet & 

Outlet 
NMOC EPA 25C 3 ~60 minutes 

      
“ Flare Inlet & 

Outlet 
Post-test 

thermocouple 
calibration check 

EPA ALT-011 N/A N/A 
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To simplify this test plan, a list of Units and Abbreviations is included in Appendix A. Throughout 
this test plan, chemical nomenclature, acronyms, and reporting units are not defined. Please refer 
to the list for specific details. 

1.2 APPLICABLE REGULATIONS AND EMISSION LIMITS 

The results from this test program are presented in units consistent with those listed in the 
applicable regulations or requirements. The reporting units and emission limits are presented in 
Table 1-2. 

TABLE 1-2  
REPORTING UNITS AND EMISSION LIMITS 

      
Unit ID/ 

Source Name Parameter 
Reporting 

Units Emission Limit 
Emission Limit 

Reference 
       

Landfill Gas Flare Volumetric 
flow rate 

acfm, scfm, 
dscfm 

-- -- 

      
Landfill Gas Flare O2 & CO2 % vd -- -- 

      
Landfill Gas Flare Moisture  % -- -- 

      
Landfill Gas Flare SO2 lb/MMBtu 0.016 ADP Condition 2 

  tpy 0.18 ADP Condition 2 
      

Landfill Gas Flare NOx lb/MMBtu 0.060 ADP Condition 2 
  tpy 0.72 ADP Condition 2 
      

Landfill Gas Flare Opacity % 0 ADP Condition 3 
      

Landfill Gas Flare CO lb/MMBtu 0.15 ADP Condition 2 
  tpy 1.79 ADP Condition 2 
      

Landfill Gas Flare NMOC/VOC lb/MMBtu 0.050 ADP Condition 2 
 (as hexane) tpy 0.60 ADP Condition 2 
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1.3 KEY PERSONNEL 

A list of project participants is included below: 
   
Facility Information 

Source Location: Leichner Landfill 
 9411 NE 94th Avenue 
 Vancouver, WA 98662 

Project Contact: Mike Davis  
Role: Solid Waste Operations Specialist  

Company: Leichner Landfill  
Telephone: 564-397-7343  

Email: Mike.Davis@clark.wa.gov  
    
Agency Information 

Regulatory Agency: Southwest Clean Air Agency 
Agency Contact: Gerald Strawn  

Telephone: 360-574-3058 x113  
Email: gerry@swcleanair.org  

    
Testing Company Information 

Testing Firm: Montrose Air Quality Services, LLC (Montrose) 
Contact: Peter Becker Kristina Schafer 

Title: Client Project Manager PNW Hub District Manager 
Telephone: 330-285-6884 253-480-3801 

Email: pbecker@montrose-env.com kschafer@montrose-env.com 
    
Laboratory Information 

Laboratory: Atmospheric Analysis and Consulting 
City, State: Ventura, CA  

Method: EPA Methods 3C and 25C  
    
Subcontractor (or Consultant) Information 

Company: SCS Engineers  
Contact: Alexa Deep, EIT  

Telephone: 425-289-5441  
Email: adeep@scsengineers.com  
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2.0 PLANT AND SAMPLING LOCATION DESCRIPTIONS 

2.1 PROCESS DESCRIPTION, OPERATION, AND CONTROL EQUIPMENT 

The Leichner Landfill flare is an enclosed style landfill gas (LFG) flare manufactured by Perennial 
Energy, Inc. with a rated maximum capacity of 2.7 MM Btu/hr (i.e., 90 scfm at 50 percent methane) 
with a turndown capability of 10 to 1.  This flare has been installed to replace the existing enclosed 
flare to accommodate current and future declining LFG generation and recovery rates. 

The LFG extraction plant (blowers) provides the driving force or vacuum to the gas conveyance 
system and extraction network (gas wells), and pull the LFG from the refuse to the blowers.  The 
LFG enters a moisture separator vessel (i.e., Knockout pot or scrubber) upstream of the blowers 
where excess moisture is removed from the gas stream.  Landfill gas exits the moisture separator 
and enters the regenerative style blowers, which push the LFG to the enclosed flare at a low inlet 
pressure of 10 inches of water column.  The enclosed flare uses the LFG for combustion fuel and 
controls the combustion temperature with quench air from automated louvers responding to a 
feedback loop from thermocouples mounted inside of the flare stack. 

2.2 FLUE GAS SAMPLING LOCATIONS 

Actual stack measurements, number of traverse points, and location of traverse points will be 
evaluated in the field as part of the test program. Table 2-1 presents the anticipated stack 
measurements and traverse points for the sampling locations listed. 

TABLE 2-1  
SAMPLING LOCATIONS 

      

Sampling 
Location 

Stack Inside 
Diameter 

(in.) 

Distance from Nearest Disturbance 
Number of Traverse 

Points 
Downstream  

EPA “B” (in./dia.) 
Upstream  

EPA “A” (in./dia.) 
      

Flare Outlet  57  216 / 3.8 30 / 0.5 Flow: 16 (8/port); 
Gaseous: one 

      

The inlet to the flare is a horizontal, cylindrical duct that runs near ground level into a flame arrester 
and then into the bottom section of the flare. The inlet samples will be taken from a valve at the 
base of the stack near the flowmeter. 

Sample locations are verified in the field to conform to EPA Method 1. Acceptable cyclonic flow 
conditions are confirmed prior to testing using EPA Method 1, Section 11.4. Appendix A presents 
stack schematics and process flow diagrams. 

2.3 OPERATING CONDITIONS AND PROCESS DATA 

Emission tests are performed while the unit is operating at the most challenging of the intended 
operating conditions. Leichner may choose to conduct the testing across a temperature range 
representative of the intended operating conditions. If this option is chosen, at least one sampling 
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run must be conducted at the maximum operating temperature, and at least one sampling run 
must be conducted at the minimum operating temperature. 

Plant personnel are responsible for establishing the test conditions and collecting all applicable 
unit-operating data. Data collected includes the following parameters: 

• Landfill gas consumption rate 
• Average flare temperature as measured by the permanent flare temperature 

monitoring device 
• Flare temperature setpoint during each emission test 
• Startup and shutdown events 

2.4 PLANT SAFETY 

Montrose will comply with all safety requirements at the facility. The facility Client Sponsor, or 
designated point of contact, is responsible for ensuring routine compliance with plant entry, health, 
and safety requirements. The Client Sponsor has the authority to impose or waive facility 
restrictions. The Montrose test team leader has the authority to negotiate any deviations from the 
facility restrictions with the Client Sponsor. Any deviations must be documented.  

2.4.1 Safety Responsibilities 

Planning 

• Montrose must complete a field review with the Client Sponsor prior to the project 
date. The purpose of the review is to develop a scope of work that identifies the 
conditions, equipment, methods, and physical locations that will be utilized along 
with any policies or procedures that will affect our work. 

• We must reach an agreement on the proper use of client emergency services 
and ensure that proper response personnel are available, as needed. 

• The potential for chemical exposure and actions to be taken in case of exposure 
must be communicated to Montrose. This information must include expected 
concentrations of the chemicals and the equipment used to identify the 
substances. 

• Montrose will provide a list of equipment being brought to the site, if required by 
the client. 

Project Day 

• Montrose personnel will arrive with the appropriate training and credentials for 
the activities they will be performing and the equipment that they will operate. 

• Our team will meet daily to review the Project Scope, Job Hazard Assessment, 
and Work Permits. The Client Sponsor and Operations Team are invited to 
participate. 

• Montrose will provide equipment that can interface with the client utilities 
previously identified in the planning phase and only work with equipment that our 
client has made ready and prepared for connection. 
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• We will follow client direction regarding driving safety, safe work permitting, 
staging of equipment, and other crafts or work in the area. 

• As per 40 CFR Part 60 Subpart A, Section 60.8, the facility must provide the 
following provisions at each sample location: 
o Sampling ports, which meet EPA minimum requirements for testing. The caps 

should be removed or be hand-tight. 
o Safe sampling platforms. 
o Safe access to the platforms and test ports, including any scaffolding or man 

lifts. 
o Sufficient utilities to perform all necessary testing. 

• Montrose will use the client communication system, as directed, in case of plant 
or project emergency. 

• Any adverse conditions, unplanned shutdowns or other deviations to the agreed 
scope and project plan must be reviewed with the Client Sponsor prior to 
continuing work. This will include any safe work permit and hazard assessment 
updates. 

Completion 

• Montrose personnel will report any process concerns, incidents or near misses to 
the Client Sponsor prior to leaving the site. 

• Montrose will clean up our work area to the same condition as it was prior to our 
arrival. 

• We will ensure that all utilities, connection points or equipment have been 
returned to the pre-project condition or as stated in the safe work permit. In 
addition, we will walk out the job completion with Operations and the Client 
Sponsor if required by the facility. 

2.4.2 Safety Program and Requirements 

Montrose has a comprehensive health and safety program that satisfies State and Federal OSHA 
requirements. The program includes an Illness and Injury Prevention Program, site-specific safety 
meetings, and training in safety awareness and procedures. The basic elements include: 

• All regulatory required policies/procedures and training for OSHA, EPA and 
FMCSA 

• Medical monitoring, as necessary 
• Use of Personal Protective Equipment (PPE) and chemical detection equipment 
• Hazard communication 
• Pre-test and daily toolbox meetings 
• Continued evaluation of work and potential hazards. 
• Near-miss and incident reporting procedures as required by Montrose and the 

Client 

Montrose will provide standard PPE to employees. The PPE will include but is not limited to; hard 
hats, safety shoes, glasses with side shields or goggles, hearing protection, hand protections, 
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and fall protection. In addition, our trailers are equipped with four gas detectors to ensure that 
workspace has no unexpected equipment leaks or other ambient hazards.  

The detailed Site Safety Plan for this project is attached to this test plan in Appendix “S”. 
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3.0 SAMPLING AND ANALYTICAL PROCEDURES 

3.1 TEST METHODS 

The test methods for this test program were presented previously in Table 1-1. Additional 
information regarding specific applications or modifications to standard procedures is presented 
below. 

3.1.1 EPA Method 1, Sample and Velocity Traverses for Stationary Sources  

EPA Method 1 is used to assure that representative measurements of volumetric flow rate are 
obtained by dividing the cross-section of the stack or duct into equal areas, and then locating a 
traverse point within each of the equal areas. Acceptable sample locations must be located at 
least two stack or duct equivalent diameters downstream from a flow disturbance and one-half 
equivalent diameter upstream from a flow disturbance.  

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  
o N/A 

• Method Exceptions: 
o None anticipated 

3.1.2 EPA Method 2, Determination of Stack Gas Velocity and Volumetric Flow Rate 
(Type S Pitot Tube) 

EPA Method 2 is used to measure the gas velocity using an S-type pitot tube connected to a 
pressure measurement device, and to measure the gas temperature using a calibrated 
thermocouple connected to a thermocouple indicator. Typically, Type S (Stausscheibe) pitot tubes 
conforming to the geometric specifications in the test method are used, along with an inclined 
manometer. The measurements are made at traverse points specified by EPA Method 1. The 
molecular weight of the gas stream is determined from independent measurements of O2, CO2, 
and moisture. The stack gas volumetric flow rate is calculated using the measured average 
velocity head, the area of the duct at the measurement plane, the measured average temperature, 
the measured duct static pressure, the molecular weight of the gas stream, and the measured 
moisture. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  
o S-type pitot tube coefficient is 0.84 
o Shortridge multimeter may be used to measure velocity 

• Method Exceptions:  
o None anticipated 

W021AS-2687-PP-585 11 of 52



Leichner Landfill – Vancouver, WA 
2020 Compliance Source Test Plan 

 

3.1.3 EPA Methods 3A, 6C, 7E, and 10, Determination of Oxygen, Carbon Dioxide, Sulfur 
Dioxide, Nitrogen Oxides, and Carbon Monoxide Concentrations in Emissions 
from Stationary Sources (Instrumental Analyzer Procedures) 

Concentrations of O2, CO2, SO2, NOx, and CO are measured simultaneously using EPA Methods 
3A, 6C, 7E, and 10, which are instrumental test methods. Conditioned gas is sent to a series of 
analyzers to measure the gaseous emission concentrations. The performance requirements of 
the method must be met to validate the data. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  
o No filter is used since low PM is expected 
o A dry extractive sampling system is used to report emissions on a dry basis 
o A paramagnetic analyzer is used to measure O2 
o A nondispersive infrared analyzer is used to measure CO2 
o An ultraviolet absorption analyzer is used to measure SO2 
o A chemiluminescent analyzer is used to measure NOx 
o A gas filter correlation nondispersive infrared analyzer is used to measure CO 
o NO and NO2 are measured separately and summed to report NOx emissions 

• Method Exceptions:  
o For gaseous emissions sampling, MDL are calculated for each analyzer. The 

ISDL is equal to the sensitivity of the instrumentation, which is 2% of the span 
value. 

• Target and/or Minimum Required Sample Duration: 60 minutes 

3.1.4 EPA Method 4, Determination of Moisture Content in Stack Gas 

EPA Method 4 is a manual, non-isokinetic method used to measure the moisture content of gas 
streams. Gas is sampled at a constant sampling rate through a probe and impinger train. Moisture 
is removed using a series of pre-weighed impingers containing methodology-specific liquids and 
silica gel immersed in an ice water bath. The impingers are weighed after each run to determine 
the percent moisture. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  
o Condensed water is measured gravimetrically 
o Since it is theoretically impossible for measured moisture to be higher than 

psychrometric moisture, the psychrometric moisture is also calculated, and 
the lower moisture value is used in the calculations 

• Method Exceptions:  
o Moisture sampling is performed as a stand-alone method at a single point in 

the centroid of the stack  
• Target and/or Minimum Required Sample Duration: 60 minutes 
• Target and/or Minimum Required Sample Volume: 21 scf 
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3.1.5 EPA Method 3C, Determination of Carbon Dioxide, Methane, Nitrogen, and Oxygen 
from Stationary Sources 

EPA Method 3C is a manual method used to measure O2, CO2, CH4, and N2 concentrations. EPA 
Method 3C is used to calculate the molecular weight of the stack gas from municipal solid waste 
landfills and other sources when specified in an applicable subpart. Samples are collected for 
percent-level measurements of the concentration of O2, CO2, CH4, and N2 in the stack gas. A 
portion of the sample is injected into a gas chromatograph (GC) and the O2, CO2, CH4, and N2 
concentrations are determined using a thermal conductivity detector (TCD) and integrator. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  
o Response factors of uncorrected component concentrations (wet basis) may 

be generated using instrumental integration 
o Peak height may be used instead of peak area throughout this method 

• Method Exceptions:  
o None anticipated 

• Target and/or Minimum Required Sample Duration: 60 minutes 
• Analytical Laboratory: AAC, Ventura, California 

3.1.6 EPA Method 19, Determination of Sulfur Dioxide Removal Efficiency and 
Particulate Matter, Sulfur Dioxide, and Nitrogen Oxide Emission Rates 

EPA Method 19 is a manual method used to determine (a) PM, SO2, and NOx emission rates; (b) 
sulfur removal efficiencies of fuel pretreatment and SO2 control devices; and (c) overall reduction 
of potential SO2 emissions. This method provides data reduction procedures, but does not include 
any sample collection or analysis procedures. 

EPA Method 19 is used to calculate mass emission rates in units of lb/MMBtu. EPA Method 19, 
Table 19-2 contains a list of assigned fuel factors for different types of fuels, which can be used 
for these calculations. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  
o F factor is calculated from composition data collected on the test day and 

analyzed by EPA Method 3C 
• Method Exceptions:  

o None anticipated 

3.1.7 EPA Method 25C, Determination of Nonmethane Organic Compounds (NMOC) in 
Landfill Gases 

A sample probe that has been perforated at one end is driven or augured to a depth of 0.9 m (3 
ft) below the bottom of the landfill cover. A sample of the landfill gas is extracted with an evacuated 
cylinder. The NMOC content of the gas is determined by injecting a portion of the gas into a gas 
chromatographic column to separate the NMOC from carbon monoxide (CO), carbon dioxide 
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(CO2), and methane (CH4); the NMOC are oxidized to CO2, reduced to CH4, and measured by a 
flame ionization detector (FID). In this manner, the variable response of the FID associated with 
different types of organics is eliminated. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  
o N/A 

• Method Exceptions:  
o None anticipated 

• Target and/or Minimum Required Sample Duration: 60 minutes 
• Analytical Laboratory: AAC, Ventura, California 

3.2 PROCESS TEST METHODS 

The applicable regulations do not require process samples to be collected during this test 
program.  
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4.0 QUALITY ASSURANCE AND REPORTING 

4.1 QA AUDITS 

Montrose has instituted a rigorous QA/QC program for its air quality testing. Quality assurance 
audits are performed as part of the test program to ensure that the results are calculated using 
the highest quality data available. This program ensures that the emissions data we report are as 
accurate as possible. The procedures included in the cited reference methods are followed during 
preparation, sampling, calibration, and analysis. Montrose is responsible for preparation, 
calibration, and cleaning of the sampling apparatus. Montrose will also perform the sampling, 
sample recovery, storage, and shipping. Approved contract laboratories may perform some of the 
preparation and sample analyses, as needed. 

4.2 QUALITY CONTROL PROCEDURES 

Montrose calibrates and maintains equipment as required by the methods performed and 
applicable regulatory guidance. Montrose follows internal procedures to prevent the use of 
malfunctioning or inoperable equipment in test programs. All equipment is operated by trained 
personnel. Any incidence of nonconforming work encountered during testing is reported and 
addressed through the corrective action system. 

4.2.1 Equipment Inspection and Maintenance 

Each piece of field equipment that requires calibration is assigned a unique identification number 
to allow tracking of its calibration history. All field equipment is visually inspected prior to testing 
and includes pre-test calibration checks as required by the test method or regulatory agency. 

4.2.2 Audit Samples 

When required by the test method and available, Montrose obtains EPA TNI SSAS audit samples 
from an accredited provider for analysis along with the samples. Currently, the SSAS program 
has been suspended pending the availability of a second accredited audit sample provider. If the 
program is reinstated, the audit samples will be ordered. If required as part of the test program, 
the audit samples are stored, shipped, and analyzed along with the emissions samples collected 
during the test program. The audit sample results are reported along with the emissions sample 
results. 

4.3 DATA ANALYSIS AND VALIDATION 

Montrose converts the raw field, laboratory, and process data to reporting units consistent with 
the permit or subpart. Calculations are made using proprietary computer spreadsheets or data 
acquisition systems. One run of each test method is also verified using a separate example 
calculation. The example calculations are checked against the spreadsheet results and are 
included in the final report. The “Standard Conditions” for this project are 29.92 inches of mercury 
and 68 °F. 
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4.4 SAMPLE IDENTIFICATION AND CUSTODY 

The on-site Field Project Manager will assume or assign the role of sample and data custodian 
until relinquishing custody. The sample custodian will follow proper custody procedures before 
departing from the test site including: 

• Assign the unique sample identification number to each sample 
• Attach sample labels and integrity seals to all samples 
• Complete COC form(s), ensuring that the sample identification numbers on the 

samples match the sample identification numbers on the COC 
• Pack and store samples in accordance with the test method requirements in 

appropriate transport containers for protection from breakage, contamination, or 
loss 

• Keep samples in a secure locked area if not in the direct presence of Montrose 
staff 

The sample custodian will follow proper custody procedures upon arriving at the Montrose office 
including: 

• Remove samples and COC documents from vehicles and check into designated 
secure sample holding areas 

• Store samples requiring additional measures such as refrigeration or dry ice 
appropriately 

4.5 QUALITY STATEMENT 

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose participates in annual functional 
assessments for conformance with D7036-04 which are conducted by the American Association 
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality objectives 
for estimating measurement uncertainty within the documented limits in the test methods are met 
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and 
12.10. Additional quality assurance information is included in the appendices. The content of this 
test plan is modeled after the EPA Emission Measurement Center Guideline Document (GD-042). 

4.6 REPORTING 

Montrose will prepare a final report to present the test data, calculations/equations, descriptions, 
and results. Prior to release by Montrose, each report is reviewed and certified by the project 
manager and their supervisor, or a peer. Source test reports will be submitted to the facility or 
appropriate regulatory agency (upon customer approval) within 45 days of the completion of the 
field work. The report will include a series of appendices to present copies of the intermediate 
calculations and example calculations, raw field data, laboratory analysis data, process data, and 
equipment calibration data. 
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4.6.1 Example Report Format 

The report is divided into various sections describing the different aspects of the source testing 
program. Table 4-1 presents a typical Table of Contents for the final report. 

TABLE 4-1  
TYPICAL REPORT FORMAT 

Cover Page 
Certification of Report 
Table of Contents 
Section 
1.0 INTRODUCTION 
2.0 PLANT AND SAMPLING LOCATION DESCRIPTIONS 
3.0 SAMPLING AND ANALYTICAL PROCEDURES 
4.0 TEST DISCUSSION AND RESULTS 
5.0 INTERNAL QA/QC ACTIVITIES 
Appendices 
A FIELD DATA AND CALCULATIONS 
B FACILITY PROCESS DATA 
C LABORATORY ANALYSIS DATA 
D QUALITY ASSURANCE/QUALITY CONTROL 
E REGULATORY INFORMATION 

4.6.2 Example Presentation of Test Results 

Table 4-2 presents the typical tabular format that is used to summarize the results in the final 
source test report. Separate tables will outline the results for each target analyte and compare 
them to their respective emissions limits. 
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TABLE 4-2  
EXAMPLE CO EMISSIONS RESULTS - 

LANDFILL GAS FLARE 
      
Run Number 1 2 3 Average 
      
Date X X X -- 
      
Time X X X -- 
      
Process Data     

Landfill gas consumption 
rate X X X X 

Average flare temp X X X X 
Flare temp setpoint X X X X 

      
Flue Gas Parameters     

O2, % volume dry X X X X 
CO2, % volume dry X X X X 
flue gas temperature, °F X X X X 
moisture content, % volume X X X X 
volumetric flow rate, dscfm X X X X 

      
CO     

ppmvd X X X X 
tons/yr X X X X 
lb/MMBtu X X X X 
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APPENDIX A  
SUPPORTING INFORMATION 
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Appendix A.1  
Units and Abbreviations 

  

W021AS-2687-PP-585 20 of 52



@ X% O2 corrected to X% oxygen (corrected for dilution air)

|CC| absolute value of the confidence coefficient

|d| absolute value of the mean differences

ºC degrees Celsius (centrigade)

ºF degrees Fahrenheit

ºR degrees Rankine

" H2O inches of water column

13.6 specific gravity of mercury

ΔH pressure drop across orifice meter, inches H2O

ΔP velocity head of stack gas, inches H2O

θ total sampling time, minutes

µg microgram

ρa density of acetone, mg/ml

ρw density of water, 0.9982 g/ml or 0.002201 lb/ml

acfm actual cubic feet of gas per minute at stack conditions

An
cross-sectional area of nozzle, ft2

As cross-sectional area of stack, square feet (ft2)

Btu British thermal unit

Bws proportion by volume of water vapor in gas stream

Ca particulate matter concentration in stack gas, gr/acf

CAvg average unadjusted gas concentration, ppmv

CDir measured concentration of calibration gas, ppmv

cf or ft3 cubic feet

cfm cubic feet per minute

CGas average gas concentration adjusted for bias, ppmv

CM average of initial and final system bias check responses from upscale calibration gas, ppmv

cm or m3
cubic meters

CMA actual concentration of the upscale calibration gas, ppmv

CO average of initial and final system bias check responses from low-level calibration gas, ppmv

Cp pitot tube coefficient

Cs particulate matter concentration in stack gas, gr/dscf

CS calibration span, % or ppmv

CS measured concentration of calibration gas, ppmv

CV manufactured certified concentration of calibration gas, ppmv

D drift assessment, % of span

dcf dry cubic feet

dcm dry cubic meters

Dn diameter of nozzle, inches

Ds diameter of stack, inches

dscf dry standard cubic feet

dscfm dry standard cubic feet per minute

dscm dry standard cubic meters

Fd F-factor, dscf/MMBtu of heat input

fpm feet per minute

fps feet per second

ft feet

ft2 square feet

g gram

gal gallons

gr grains (7000 grains per pound)

UNITS AND ABBREVIATIONS
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UNITS AND ABBREVIATIONS

gr/dscf grains per dry standard cubic feet

hr hour

I percent of isokinetic sampling

in inch

k kilo or thousand (metric units, multiply by 103)

K kelvin (temperature)

K3 conversion factor 0.0154 gr/mg

K4 conversion factor 0.002669 ((in. Hg)(ft3))/((ml)(°R))

kg kilogram

Kp pitot tube constant (85.49 ft/sec)

kwscfh thousand wet standard cubic feet per hour

l liters

lb/hr pounds per hour

lb/MMBtu pounds per million Btu

lpm liters per minute

m meter or milli

M thousand (English units) or mega (million, metric units)

m3
cubic meters

ma mass of residue of acetone after evaporation, mg

Md molecular weight of stack gas; dry basis, lb/lb-mole

meq milliequivalent

mg milligram

Mg megagram (106 grams)

min minute

ml or mL milliliter

mm millimeter

MM million (English units)

MMBtu/hr million Btu per hour

mn total amount of particulate matter collected, mg

mol mole

mol. wt. or MW molecular weight

Ms molecular weight of stack gas; wet basis, lb/lb-mole

MW molecular weight or megawatt

n number of data points

ng nanogram

nm nanometer

Pbar barometric pressure, inches Hg

pg picogram

Pg stack static pressure, inches H2O

Pm barometric pressure of dry gas meter, inches Hg

ppb parts per billion

ppbv parts per billion, by volume

ppbvd parts per billion by volume, dry basis

ppm parts per million

ppmv parts per million, by volume

ppmvd parts per million by volume, dry basis

Ps absolute stack gas pressure, inches Hg

psi pounds per square inch

psia pounds per square inch absolute

psig pounds per square inch gauge

Pstd standard absolute pressure, 29.92 inches Hg

Qa volumetric flow rate, actual conditions, acfm
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Qs volumetric flow rate, standard conditions, scfm

Qstd volumetric flow rate, dry standard conditions, dscfm

R ideal gas constant 21.85 ((in. Hg) (ft3))/((°R) (lbmole))

SBfinal post-run system bias check, % of span

SBi pre-run system bias check, % of span

scf standard cubic feet

scfh standard cubic feet per hour

scfm standard cubic feet per minute

scm standard cubic meters

scmh standard cubic meters per hour

sec second

sf, sq. ft., or ft2 square feet

std standard

t metric ton (1000 kg)

T 0.975 t-value

Ta absolute average ambient temperature,  ºR (+460 for English)

Tm absolute average dry gas meter temperature, ºR (+460 for English)

ton or t ton = 2000 pounds

tph or tons/hr tons per hour

tpy or tons/yr tons per year

Ts absolute average stack gas meter temperature,  ºR (+460 for English)

Tstd absolute temperature at standard conditions

V volt

Va volume of acetone blank, ml

Vaw volume of acetone used in wash, ml

Vlc total volume H2O collected in impingers and silica gel, grams

Vm volume of gas sampled through dry gas meter, ft3

Vm(std) volume of gas measured by the dry gas meter, corrected to standard conditions, dscf

Vma stack gas volume sampled, acf

Vn volume collected at stack conditions through nozzle, acf

Vs average stack gas velocity, feet per second

Vwc(std) volume of water vapor condensed, corrected to standard conditions, scf

Vwi(std) volume of water vapor in gas sampled from impingers, scf

Vwsg(std) volume of water vapor in gas sampled from silica gel, scf

W watt

Wa weight of residue in acetone wash, mg 

Wimp total weight of impingers, grams

Wsg total weight of silica gel, grams

Y dry gas meter calibration factor, dimensionless
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AAS atomic absorption spectroscopy

ACDP air contaminant discharge permit

ACE analyzer calibration error, percent of span

AD absolute difference

ADL above detection limit

AETB Air Emissions Testing Body

AS applicable standard (emission limit)

ASTM American Society For Testing And Materials

BACT best achievable control technology

BDL below detection limit

BHP brake horsepower

BIF boiler and industrial furnace

BLS black liquor solids

CC confidence coefficient

CD calibration drift

CE calibration error

CEM continuous emissions monitor

CEMS continuous emissions monitoring system

CERMS continuous emissions rate monitoring system

CET calibration error test

CFR Code of Federal Regulations

CGA cylinder gas audit

CHNOS elemental analysis for determination of C, H, N, O, and S content in fuels

CNCG concentrated non-condensable gas

CO catalytic oxidizer

COC chain of custody

COMS continuous opacity monitoring system

CPM condensible particulate matter

CPMS continuous parameter monitoring system

CT combustion turbine

CTM conditional test method

CTO catalytic thermal oxidizer

CVAAS cold vapor atomic absorption spectroscopy

De equivalent diameter

DE destruction efficiency

Dioxins polychlorinated dibenzo-p-dioxins (pcdd's)

DLL detection level limited

DNCG dilute non-condensable gas

ECD electron capture detector

EIT Engineer In Training

ELCD electoconductivity detector (hall detector)

EMPC estimated maximum possible concentration

EPA US Environmental Protection Agency

EPRI Electric Power Research Institute

ES emission standard (applicable limit)

ESP electrostatic precipitator

EU emission unit

FCCU fluid catalytic cracking unit

FGD flue gas desulfurization

FI flame ionization

FIA flame ionization analyzer

FID flame ionization detector

FPD flame photometric detector

FPM filterable particulate matter

ACRONYMS
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FTIR Fourier-transform infrared spectroscopy

FTPB field train proof blank

FTRB field train recovery blank

Furans polychlorinated dibenzofurans (pcdf's)

GC gas chromatography

GC/MS gas chromatography/mass spectroscopy

GFAAS graphite furnace atomic absorption spectroscopy

GFC gas filter correlation

GHG greenhouse gas

HAP hazardous air pollutant

HC hydrocarbons

HHV higher heating value

HPLC high performance liquid chromatography

HRGC/HRMS high-resolution gas chromatography/high-resolution mass spectroscopy

HRSG heat recovery steam generator

IC ion chromatography

ICAP inductively-coupled argon plasmography

ICPCR ion chromatography with a post-column reactor

IR infrared radiation

ISO International Standards Organization

kW kilowatts

LFG landfill gas

LHV lower heating value

LPG liquified petroleum gas

MACT maximum achievable control technology

MDI methylene diphyenyl diisocyanate

MDL method detection limit

MNOC maximum normal operating conditions

MRL method reporting limit

MS mass spectrometry

NA not applicable or not available

NCASI National Council For Air And Steam Improvement

NCG non-condensable gases

NDIR non-dispersive infrared

NESHAP National Emissions Standards For Hazardous Air Pollutants

NG natural gas

NIOSH National Institute For Occupational Safety And Health

NIST National Institute Of Standards And Technology

NMC non-methane cutter

NMOC non-methane organic compounds

NMVOC non-methane volatile organic compounds

NPD nitrogen phosphorus detector

NSPS New Source Performance Standards

OSHA Occupational Safety And Health Administration

PAH polycyclic aromatic hydrocarbons

PCB polychlorinated biphenyl compounds

PCWP plywood and composite wood products

PE Professional Engineer

PFAS per- and polyfluoroalkyl substances (PFAS) 

PI photoionization

PID photoionization detector

PM particulate matter

PM10 particulate matter less than 10 microns in aerodynamic diameter

PM2.5 particulate matter less than 2.5 microns in aerodynamic diameter
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POM polycyclic organic matter

PS performance specification

PSD particle size distribution

PSEL plant site emission limits

PST performance specification test

PTE permanent total enclosure

PTM performance test method

QA/QC quality assurance and quality control

QI Qualified Individual

QSTI Qualified Source Testing Individual

RA relative accuracy

RAA relative accuracy audit

RACT reasonably available control technology

RATA relative accuracy test audit

RCTO rotary concentrator thermal oxidizer

RICE stationary reciprocating internal combustion engine

RM reference method

RTO regenerative thermal oxidizer

SAM sulfuric acid mist

SCD sulfur chemiluminescent detector

SCR selective catalytic reduction system

SD standard deviation

Semi-VOST semivolatile organic compounds sample train

SRM standard reference material

TAP toxic air pollutant

TBD to be determined

TCA thermal conductivity analyzer

TCD thermal conductivity detector

TGNENMOC total gaseous non-ethane non-methane organic compounds

TGNMOC total gaseous non-methane organic compounds

TGOC total gaseous organic compounds

THC total hydrocarbons

TIC tentatively identified compound

TO thermal oxidizer

TO toxic organic (as in EPA Method TO-15)

TPM total particulate matter

TSP total suspended particulate matter

TTE temporary total enclosure

ULSD ultra-low sulfur diesel

UV ultraviolet radiation range

VE visible emissions

VOC volatile organic compounds

VOST volatile organic sample train

WC water column

WWTP waste water treatment plant
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Ag silver SO2 sulfur dioxide

As arsenic SO3 sulfur trioxide

Ba barium SOx sulfur oxides

Be beryllium TCDD tetrachlorodibenzodioxin

C carbon TCDF tetrachlorodibenzofuran

Cd cadmium  TGOC total gaseous organic concentration

CdS cadmium sulfide THC total hydrocarbons

CH2O formaldehyde Tl thallium

CH3CHO acetaldehyde TRS total reduced sulfur compounds

CH3OH methanol Zn zinc

CH4 methane

C2H4O ethylene oxide

C2H6 ethane

C3H4O acrolein

C3H6O propionaldehyde

C3H8 propane

C6H5OH phenol

Cl2 chlorine

ClO2 chlorine dioxide

CO carbon monoxide

Co cobalt

CO2 carbon dioxide

Cr chromium

Cu copper

EtO ethylene oxide

EtOH ethyl alcohol (ethanol)

H2 hydrogen

H2O water

H2O2 hydrogen peroxide

H2S hydrogen sulfide

H2SO4 sulfuric acid

HCl hydrogen chloride

Hg mercury

IPA isopropyl alcohol

MDI methylene diphyenyl diisocyanate

MEK methyl ethyl ketone

MeOH methanol

Mn manganese

N2 nitrogen

NH3 ammonia

Ni nickel

NO nitric oxide

NO2 nitrogen dioxide

NOx nitrogen oxides

O2 oxygen

P  phosphorus

Pb lead

PCDD polychlorinated dibenzo-p-dioxins

PCDF polychlorinated dibenzofurans

Sb antimony

Se selenium

CHEMICAL NOMENCLATURE
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Appendix A.2  
Accreditation Information/Certifications 
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Appendix A.3  
Air Discharge Permit 

  



~SWCAA 
Southwest Clean Air Agency 

October 1, 2020 

Mr. Mike Davis, Landfill Manager 
Clark County Public Health- Solid Waste Services 
PO Box 9825 
Vancouver, WA 98666-9825 

11815 NE 99th Street, Suite 1294 
Vancouver, WA 98682 

(360) 574-3058 
www.swcleanair.org 

Subject: Final Air Discharge Permit for Replacement Landfill Gas Flare 

Dear Mr. Davis: 

A final determination to issue Air Discharge Permit 20-3433 (ADP 20-3433) has been completed 
for Air Discharge Pennit (ADP) Application CL-3138 pursuant to Section 400-110(4) of the 
General Regulations for Air Pollution Sources of the Southwest Clean Air Agency (SWCAA). 
Public notice for ADP Application CL-3138 was published in the permit section ofSWCAA's internet 
website on August 6, 2020. SWCAA did not receive a request for a public comment period in 
response to the public notice and has concluded that significant public interest does not exist for this 
determination. Therefore, a public comment period will not be provided for this permitting action. 
Electronic copies of ADP 20-3433 and the associated Technical Support Document are available 
for public review in the permit section of SWCAA's internet website 
(http://www.swcleanair.org/pennits/adpfinal.asp). Original copies are enclosed for your files. 

This Air Discharge Pennit may be appealed directly to the Pollution Control Hearings Board (PCHB) 
at P.O. Box 40903, Olympia, Washington 98504-0903 within 30 days ofreceipt as provided in RCW 
43.21B. 

If you have any comments, or desire additional infonnation, please contact me or Wess Safford at 
(360) 574-3058, extension 126. 

u 
Uri Papish 
Executive Director 

UP:wls 
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Our Mission is to Preserve and Enhance Air Quality in Southwest Washington 
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Southwest Clean Air Agency Air Discharge Pennit 

1. Equipment/ Activity Identification 
ID #of #of 
No. Generating Equipment/ Activity Units Control Measure/Equipment Units 

1 Landfill I Enclosed flare I 
(Perennial Energy - 2. 7 MMBtu/hr) 

2. Approval Conditions 
The following tables detail the specific requirements of this permit. In addition to the requirements listed below, 
equipment at this facility may be subject to other federal, state, and local regulations. The pennit requirement 
number is identified in the left-hand column. The text of the permit requirement is contained in the middle 
column. The emission unit, equipment, or activity to which the penilit requirement applies is listed in the right
hand column. 

This Pennit supersedes Air Discharge Pennit 07-2714 in its entirety. 

Emission Limits 
Equipment/ 

No. Emission Limits Activity 

1. Combined emissions from landfill operation (flare and fugitive) must not exceed the 1 
following: 

2. 

Pollutant 
voe (as hexane) 

Emission Limit 
4.14tpy 

Annual emissions must be calculated by summing flare and fugitive emissions. Fugitive 
voe emissions must be calculated from estimated landfill gas generation, a gas capture 
efficiency of 75% and emission factors from the Teclmical Support Document for this Air 
Discharge Pennit. 

Emissions from the Landfill Gas Flare shall not exceed the following: 

Pollutant 
NOx 

co 

NMOCNOC (as hexane) 

Emission Limit 
0.060 lb/MMBtu (1-hr avg) 
0.72 tpy 
0.15 lb/MMBtu (1-hr avg) 
1.79 tpy 
0.050 lb/MMBtu (1-hr avg) or 98% destruction 
0.60 tpy 
0.016 lb/MMBtu (1-hr avg) 
0.18 tpy 

Annual emissions must be calculated from actual landfill gas combustion and emission 
factors from the Technical Support Document for this Air Discharge Pennit or more recent 
source test data if available. 

ADP 20-3433 Page 1of5 
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Southwest Clean Air Agency Air Discharge Pennit 

Equipment/ 
No. Emission Limits Activity 

3. Visible emissions from the Landfill Gas Flare shall not exceed zero percent opacity for more 1 
than 3 minutes in any one-hour period as detennined in accordance with SWCAA Method 
9 (See Appendix A of SW CAA 400). 

·o iperatmg L" . 1m1ts an dR eqmrements 
Equipment/ 

No. Operating Limits and Requirements Activity 

4. Reasonable precautions must be taken at all times to prevent and minimize fugitive Facilitywide 
emissions from plant operations. 

5. The pennittee must use recognized good practice and procedures to reduce odors to a F acili tywide 
reasonable minimum. 

6. Each pollution control device/measure must be in use whenever the associated production 1 
equipment is in operation. Control devices must be operated and maintained in accordance 
with the manufacturer's specifications and operated in a manner that minimizes emissions. 

7. Emission units identified in this Pennit must be maintained and operated in total and 1 
continuous conformity with the conditions identified in this Pennit. SWCAA reserves the 
right to take any and all appropriate action to maintain the conditions of this Permit, 
including directing the facility to cease operations until corrective action can be completed. 

8. Prior to the initial emission test, the Landfill Gas Flare must be operated at a minimum 1 
temperature of 1,400°F (1-hr avg). Thereafter, the flare must be operated within the range 
of operating temperatures (1-hr avg) at which compliance with the pennitted emission 
limits was demonstrated during the most recent source emissions test. 

M "t . om ormg an dR ecor dk eepmg R t eqmremen s 
Equipment/ 

No. Monitoring and Recordkeeping Requirements Activity 

9. With the exception of data logged by a computerized data acquisition system, each record 1 
required by this Permit must include the date and the name of the person making the 
record entry. If a control device or process is not operating during a specific time period, a 
record must be made to that effect. 

10. All records required by this Permit must be kept for a minimum period of no less than three 1 
years and must be maintained in a form readily available for inspection by SWCAA 
representatives. 

11. Excess e1nissions and upset conditions must be recorded for each occurrence. 1 
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Southwest Clean Air Agency Air Discharge Permit 

Equipment/ 
No. Monitoring and Recordkeeping Requirements Activity 

12. The pennittee must monitor and record the following infonnation: 
(a) Quantity of landfill gas burned in the Landfill Recorded monthly 

Gas Flare (set) 
(b) . Landfill Gas Flare operating temperature Monitored continuously, 

Recorded daily 
(c) Methane content of the landfill gas* Recorded at least once every 12 

calendar months 
(d) Air quality related complaints and results of Recorded for each occurrence 

subsequent investigation or corrective action 
(e) Upset conditions that cause excess emissions Recorded for each occurrence 
(f) Maintenance activities that may affect Recorded for each occurrence 

alf em1ss1ons 

* Methane content must be determined with a portable field instrument that has been 
calibrated with a gas standard of a known methane concentration onsite prior to 
monitoring, EPA Method 3C, or other methods approved by SWCAA. 

E .. M 't . llllSSIOn om ormg an dT f R es mg t eqmremen s 
Equipment/ 

No. Emission Monitoring and Testing Requirements Activity 

13. The permittee must conduct initial and periodic emission testing of the Landfill Gas Flare 1 
as described in Appendix A of this Permit. 

R R eportmg eqmrements 
Equipment/ 

No. Reporting Requirements Activity 

14. All air quality related complaints received by the permittee must be reported to SWCAA Facilitywide 
within three days of receipt. 

15. An annual emissions inventory report must be submitted in accordance with SWCAA 400- 1 
105(1 ). In addition to the emissions infonnation required under SW CAA 400-105(1 ), each 
annual report must include an estimate of annual emission quantities for each TAP 
compound listed in the Technical Support Document for this Permit. 

16. Excess emissions must be reported to SWCAA as follows : 1 

• As soon as possible, but no later than 12 hours after discovery for emissions that 
represent a potential threat to human health or safety; 

• As soon as possible, but no later than 48 hours after discovery for emissions which 
the pennittee wishes to claim as unavoidable pursuant to SWCAA 400-107; and 

• No later than 30 days after the end of the month of discovery for all other excess 
em1ss10ns. 
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Southwest Clean Air Agency Air Discharge Pennit 

Equipment/ 
No. Reporting Requirements Activity 

17. The following emission-related infonnation must be reported to SWCAA no later than 1 
March 15111 for the previous calendar year: 

(a) The total amount oflandfill gas burned in the Landfill Gas Flare; 
(b) The average methane content of the landfill gas burned in the Landfill Gas Flare; 

and 
(c) Air emissions of criteria air pollutants, volatile organic compounds, and toxic air 

pollutants (T APs ). 

18. Emission test results must be reported to SWCAA in writing within 45 days of test 1 
completion . . 

19. The permittee shall notify SWCAA in writing within 10 days after completing initial 1 
installation of new equipment. This will allow proper inspections and observations to be 
conducted for the new equipment. 

3. General Provisions 
No. General Provisions 

A. For the purpose of ensuring compliance with this Pennit, duly authorized representatives of the Southwest 
Clean Air Agency must be permitted access to the permittee's premises and the facilities being constructed, 
owned, operated and/or maintained by the permittee for the purpose of inspecting said facilities. These 
inspections are required to detennine the status of compliance with this Permit and applicable regulations 
and to perform or require such tests as may be deemed necessary. 

B. The provisions, tenns and conditions of this Permit bind the permittee, its officers, directors, agents, 
servants, employees, successors and assigns, and all persons, firms, and corporations acting under or for the 
permittee. 

C. The requirements of this Pennit survive any transfer of ownership of the source or any portion thereof. 

D. This Pennit must be posted conspicuously at or be readily available near the source. 

E. This Pennit will be invalid if construction has not commenced within eighteen (18) months from date of 
issuance, if construction is discontinued for a period of eighteen (18) months or more, or if construction 
is not completed within a reasonable time. 

F. This Pennit does not supersede requirements of other Agencies with jurisdiction and further, this Pennit 
does not relieve the pennittee of any requirements of any other govennnental Agency. In addition to this 
Permit, the permittee may be required to obtain permits or approvals from other agencies with jurisdiction. 

G. Compliance with the terms of this Permit does not relieve the permittee from the responsibility of 
compliance with SWCAA General Regulations for Air Pollution Sources, previously issued Regulatory 
Orders, RCW 70.94, Title 173 WAC or any other applicable emission control requirements, nor from the 
resulting liabilities and/or legal remedies for failure to comply. 

H. If any provision of this Pennit is held to be invalid, all unaffected provisions of the Permit will remain in 
effect and be enforceable. 

I. No change in this Pennit will be made or be effective except as may be specifically set forth by written 
order of the Southwest Clean Air Agency upon written application by the pennittee for the relief sought. 

ADP 20-3433 Page 4of5 



Southwest Clean Air Agency Air Discharge Permit 

No. General Provisions 

J. The Southwest Clean Air Agency may, in accordance with RCW 70.94 impose such conditions as are 
reasonably necessary to assure the maintenance of compliance with the tenns of this Pennit, the Washington 
Clean Air Act, and the applicable rules and regulations adopted under the Washington Clean Air Act. 
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1. Introduction: 

Air Discharge Permit 20-3433 - Appendix A 
Emission Testing Requirements 

Landfill Gas Flare 

Page 1of2 

The purpose of this testing is to quantify emissions from the Landfill Gas Flare, detennine NMOC destruction 
efficiency in the Landfill Gas Flare, and demonstrate compliance with the requirements of this Permit and 
applicable air quality regulations. 

2. Testing Requirements: 
a. Testing Schedule. Initial emission testing of the Landfill Gas Flare must be conducted no later than 90 

days after commencing regular operation. Subsequent emission testing of the Landfill Gas Flare must be 
conducted every 5 years thereafter, no later than the end of the calendar month in which the initial emission 
test was performed. Emission testing conducted more than three months prior to a scheduled due date will 
not satisfy the periodic source emission testing requirement unless prior written approval is obtained from 
SW CAA. 

b. Test Plan. A comprehensive test plan must be. submitted to SWCAA for review and approval at least 10 
business days prior to testing. SWCAA personnel must be infonned at least 5 business days prior to testing 
so that a representative may be present during testing. 

c. Test Runs/Reference Test Methods. Unless otherwise specified, a minimum of 3 test runs must be 
conducted at each location for each constituent listed below to ensure the data are representative. 
Compliance must be demonstrated by averaging the results of the individual sampling runs. 

Test location: Flare Outlet 

Constituent 
Flow rate, temperature 
02, C02 content 
Moisture content 
S02 
NOx 
Opacity 
co 
NMOC 

Test location: Flare Inlet 

Constituent 
Flow rate, temperature 

02, C02 content 
Fuel factor, CH4, C02, 02, N1 
NMOC 

Reference Test Method 
EPA Methods 1 and 2 
EPA Method 3 or 3A 
EPA Method4 
EPA Method 6, 6C, mass balance 
EPA Method 7E 
SWCAA Method 9 
EPA Method 10 
EPA Method 25C 

Reference Test Method 
EPA Methods 1 and 2 or 
approved inline flowmeter 
EPA Method 3 or 3A 
EPA Methods 3C & 19 
EPA Method 25C 

Minimum Test 
Run Duration 

NIA 
NIA 

60 minutes 
60 minutes 
60 minutes 
10 minutes 
60 minutes 
~60 minutes 1 

Minimum Test 
Run Duration 

NIA 

60 minutes 
NIA 

~60 minutes 1 

1 A sampling time of approximately 60 minutes must be targeted. This is a grab sample method so 
establishing a precise collection time may not be practical. 



3. Source Operation: 

Air Discharge Permit 20-3433 - Appendix A 
Emission Testing Requirements 

Landfill Gas Flare 

Page 2of2 

a. Source Operations. Source operations during emissions testing must be representative of the most 
challenging of the intended operating conditions. The Pennittee may choose to conduct the testing across 
a temperature range representative of the intended operating conditions. If this option is chosen, at least 
one sampling run must be conducted at the maximum and operating temperature, and at least one sampling 
run must be conducted at the minimum operating temperature. 

b. Record of Production Parameters. Production related parameters and equipment operating conditions must 
be recorded during emissions testing to correlate operating conditions with emissions. All recorded 
production parameters must be documented in the test results report. At a minimum, the following parameters 
must be recorded: 
( 1) Landfill gas consumption rate, 
(2) Average flare temperature during each emission test as measured by the permanent flare temperature 

monitoring device, 
(3) Flare temperature setpoint during each emission test, and 
(4) Startup and shutdown events. 

4. Reporting Requirements: 
a. Test Report. A final emission test report must be prepared and submitted to SW CAA within 45 calendar 

days of test completion. Test reports must be provided in hard copy (paper) and an electronic fonnat 
acceptable to SWCAA. Each test report must include, at a minimum, the following infonnation: 
(1) Description of the source including manufacturer, model number and design capacity of the equipment, 

and the location of the sample ports or test locations, 
(2) Time and date of the test and identification and qualifications of the personnel involved, including 

SW CAA personnel who observed the testing, 
(3) Summary of results, reported in units and averaging periods consistent with the applicable emissions 

standard or unit, 
( 4) Summary of control system or equipment operating conditions, 
(5) Summary of production related parameters cited in Section 3, 
(6) A description of the test methods or procedures used including all field data, quality assurance/quality 

control procedures and documentation, 
(7) A description of the analytical procedures used including all laboratory data, quality assurance/quality 

control procedures and documentation, 
(8) Copies of field data and example calculations, 
(9) Chain of custody information, 
(10) Calibration documentation, 
( 11) Discussion of any abnormalities associated with the results, and 
(12) A statement signed by the senior management official of the testing firm certifying the validity of the 

source test report. 

5. Changes to Testing Requirements: 
The source test must be conducted as specified in the sections above. The Pennittee may submit a written 
request to SW CAA for approval of minor modifications to the requirements above or the testing schedule. 
Upon review of the request and . in accordance with EPA delegation, SW CAA will inform the Pennittee in 
writing of any approved modifications. 



~SWCAA 
Southwest Clean Air Agency 

11815 NE 99th Street, Suite 1294 
Vancouver, WA 98682 

(360) 574-3058 
www.swcleanair.org 

State Environmental Policy Act 

DETERMINATION OF SEP A EXEMPT - SW CAA 20-036 

Description of proposal: 
ADP Application CL-3138: Installation of a replacement landfill gas flare. Proponent proposes to 
replace an existing landfill gas flare with a new flare of smaller capacity and similar design. No 
other changes or installations are proposed. This project is exempt from SEPA requirements 
pursuant to WAC 197-11-800(3) since it only involves repair, remodeling, maintenance, or minor 
alteration of existing structures, equipment or facilities, and does not involve material expansions 
or changes in use. 

Proponent: Leichner Landfill (Mike Davis, Landfill Manager) 

Location of proposal, including street address if any: 
9411NE94111 Avenue, Vancouver, WA 98662 

Lead agency: Southwest Clean Air Agency 

The lead agency for this proposal has determined that the proposed project is exempt from SEP A 
under WAC 197-11-800(3) as follows: "The repair, remodeling, maintenance, or minor alteration of 
existing private or public structures, facilities or equipment, including utilities, recreation, and 
transportation facilities involving no material expansions or changes in use beyond that previously 
existing; ... " .The proposed project is identified as maintenance of existing equipment and as such it 
does not have a probable significant impact on the environment. Neither an environmental 
checklist nor an environmental impact statement (EIS) is required under RCW 43.21C.030(2)(c). 
This decision was made by the lead agency after review of the proponent's proposal and the 
information on file with the lead agency. This information is available to the public on request. 

~ This project/permitting action by SWCAA is SEPA exempt. 

Responsible official: Paul T. Mairose, P.E. 
Position/title: Chief Engineer 

Address: 

Phone: 

Southwest Clean Air Agency 
11815 NE 99111 St, Suite 1294 
Vancouver, WA 98682-2322 
(360) 574-3058, ext 130 

Signature :_O~~~awf~~A~--~J{~(lM,H.(_-· ____ _ Date: 10,lt/zow 

Our Mission is to Preserve and Enhance Air Quality in Southwest Washington 

@ 
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SITE SAFETY PLAN BOOKLET 

 
 
 
 
 

Project:  _____________________ 
Customer:  ___________________ 
Location:  ____________________ 
Units:  _______________________ 
Client Project Manager:  ______________________ 
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Site Safety Plan and JHA Purpose and Instructions 

001AS-SAFETY-MM-4 

 

 

Purpose  

Employee safety is the top priority of Montrose Environmental Group. All employees must be 
trained to assess and mitigate hazards. The District Manager and Project Manager are 
responsible to ensure all hazards have been properly identified and managed. All employees 
have Stop Work Authority in all situations where an employee feels they or their co-worker 
cannot perform a job safely or if there is a task for which they have not been adequately trained. 

The Site Safety Plan (SSP) has been developed to help assist Montrose test crews with 
identifying physical and health hazards and determining how the hazards will be managed. 
Additionally, the SSP will help each crew manage the safety of the employees by providing 
emergency procedures and information. The booklet contains a several safety forms that may 
be required in the field. 

Instructions 

The SSP consists of the following: 

1. A Pre-Mobilization Test Plan – To be completed in it’s entirety by the client project Manager 
prior to the test. 

2. A Job Hazard Analysis is a standardized, two-page, fillable form that is used to evaluated the 
task/site’s particular hazards and controls.  The form also includes a daily toolbox topic and 
daily hazard review with sign off by the team.  The client Project Manager is responsible to 
complete the JHA form through section 8.  Upon arrival at the test site, the team will review the 
form for accuracy, making any corrections required and complete the remainder of the JHA.   
Section 9 will require at least three tasks, hazards and controls be identified for the project.  
Each team member has the option to discuss making changes or adding to the JHA and must 
sign on the Job Hazard Analysis form in agreement and sign in Section 10.  The JHA is to be 
modified when conditions change.  A toolbox meeting with a daily topic in addition to a review of 
the hazard analysis is required daily for the duration of the test.  An additional sheet of paper 
with the toolbox topic and signatures can be added to the SSP packet. 

3. Hazard Control Matrix - contains useful information on both engineering and 
administrative controls that a crew can use to reduce or eliminate the hazards they have 
observed plus applicable PPE that may be required. 
 

4. Additional Forms, as applicable 

a. Aerial Lift Inspection Form 

b. Heat Stress Prevention Form Based on Heat Index  

c. Extended Hours Form 

The SSP is a living document. The Project Manager should continually update their SSPs as 
new information and conditions change or if new hazards are presented. 

Each completed SSP should be maintained with the Test Plan in the office for a period of 3 
years.  There will be an audit process developed for the Site Safety Plans.  
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PRE-MOBILIZATION TEST INFORMATION 

          001AS-SAFETY-FM-1 

 

 
Source Type:   New Source:   ____        Revisit: ____   Prj#/Date/Tech:  __________________________ 

Coal Fired Electric Utility:  ____    Ethanol Plant:  ____    Chemical Mfg. of _________________________  

Cement/Lime Kiln Plant:  ____      Specialty Mfg. of:  ___________    Other:  _______________ 

 
Anticipated Effluent Composition – check all that apply and fill in expected concentration in ppm/% 

 
 
           

CO NOX SO2 VOC other 

If other, explain:  _______________________________________________________ 

 
Flammable:  _______ Toxic:  ________   Corrosive:  _______    Dust:  __________ 

Engineering Controls to be Implemented: 
______________________________________________________________________________________
__________________________________________________________________________________ 

Additional Safety Equipment Required: 

Personal gas monitors:  ____ 

Respiratory Protection: 

Half Face____    Full Face____   HEPA Filters____ Supplied Air:  _____ (Safety Dept. Approval) 

Approximate Flue Gas Temperatures, (F) 

 

 
         

 

below 210 210 to 450 450 to 950 above 950 other 
If other, explain:  _______________________________________________________ 

Approximate Duct Pressure, (iwg): 

 

          
 

below -3 -3 to +3 +3 to +7 above +7 other 

If other, explain:  _______________________________________________________ 

 

PROJECT NAME/LOCATION:  ______________________   PROJECT #:  ____________________ 

TEST DATE:  ______________________  PROJECT MANAGER:  ___________________  

TEST SCOPE:  _________________________________________________________________ 

SITE CONTACT:  Name:  _____________________   Contact Phone: _________________________ 
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PRE-MOBILIZATION TEST INFORMATION 

          001AS-SAFETY-FM-1 

 

Sampling Location:  Stack Port ____  Duct Port ____ 

Approximate Sampling Platform Height, (ft) 

 
          

 

below 6 6 to 50 50 to 100 above 100 other 

If other, explain:  _______________________________________________________ 

Access and Protection: 

Elevators:  ____     Ladders:  ____     Aerial Lift:  ____     Scaffold:  ____   Equipment Hoist:  ____ 

Guardrails:  ____   Toe plate:  ____   Engineered Tie Off Points:  ____   Heat Shield:  ____  

Other:_____________________________________________________________________________ 

 
Describe how equipment will be mobilized to the sampling location:  
______________________________________________________________________________
______________________________________________________________________________ 

Additional Information: 

______________________________________________________________________________
______________________________________________________________________________ 

Effluent Chemical Regulatory Limits 
  

Gas Name Chemical 
Formula 

Cal OSHA PEL1 

(ppm) 
Cal OSHA 

STEL2 
(ppm) 

NIOSH REL 
TWA3 (ppm) 

Cal OSHA 
Ceiling 
(ppm) 

IDLH4 
(ppm) 

Carbon Monoxide CO 25 200 35 200 1,200 
Nitric Oxide NOx 25 ND5 25 ND 100 

Sulfur Dioxide SO2 2 5 2 ND 100 
Hydrogen Chloride HCl 0.3 2 ND 2 50 
Hydrogen Sulfide H2S 10 15 10 (10 min.)C 50 100 

1: California Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL) based on an 8-hour shift; 
2: Cal OSHA Short-term Exposure Limit (STEL) based on a 15-minute period; 
3: National Institute for Occupational Safety and Health (NIOSH) Recommended Exposure Limit (REL) Time-weighted Average (TWA) based 
on an 8-hour shift; 
4: Immediately Dangerous to Life or Health (IDLH); 
5: Not Defined (ND); 
C: Ceiling Limit - Maximum allowable human exposure limit for an airborne or gaseous substance, which is not to be exceeded, even 
momentarily. 

 

Prepared by:   Date:  
 

Reviewed by:   Date: 
 

 



Job Hazard Analysis 1 of 3

1.

Client Rep
Job Preparation

Job Site Walk Through Completed  Site Specific Training Complete
Safe Work Permit Received from Client

2. Facility Information/Emergency Preparedness
If non-emergency medical attention is needed, call: AXIOM #: 877-502-9466.
Plant Emergency #  Certified First Aid Person:

EMS Location Evacuation Routes Rally Point

Severe Weather Shelter Location Eye Wash & Safety Shower Location

Operational:        Yes        No
Source Information: (list type):

Stack Gas Temp. (oF) Stack Gas Press. ("H2O) Stack Gas Components:
Stack Gas Inhalation Potential? Yes No If yes, see List of Hazard Chemicals.

3. Error Risk
Time Pressure Remote Work Location > 12 hr shift Working > 8 consecutive days
Lack of procedures Extreme temps, wind >30mph Personal illness/fatigue Vague work guidance
Monotonous Activity First day back after time off Multiple job locations Other:

4. Physical Hazards Hazard Controls
Dust Hazards Dust Mask   Goggles Other:
Thermal Burn Hot Gloves  Heat Shields Other Protective Clothing:
Electrical Hazards Connections Protected from Elements External GFCI Other:

XP Rating Requirement Intrinsically Safe Requirement
Inadequate Lighting Install Temporary Lighting Headlamps
Slip and Trip Housekeeping Barricade Area Other:
Hand Protection Cut Resistant Gloves Pinch Pts. General Electrical Impact Resistant

Other: 

Potential Hazards for Consideration
Secondary Permits Hot Work Confined Space Excavation
Working from Heights Falling objects Fall protection Drop zone protection Platform load ratings
See also Sect. 7 Scaffold inspection Ladder inspection Barricades for equipment
Electrical Exposed wire/connector Verify equipment grounding Arc Flash
Lifting Crane lift plan Rigging inspection Tag lines used Hoists in place
Respiratory Unexpected exposure Chemical Dust (combustible) PEL provided
See also Sect. 8 Cartridges or supplied air available Gas detection equipment

5. Required PPE  Hard Hats  Safety Glasses Safety Toe Shoe/Boot  Hearing Protection Safety Spotter
 Hi-Vis Vests  Harness/Lanyard* Goggles  Personal Monitor Type:
 Metatarsal Guards  Hot Gloves Face Shield  Respirator Type:

 Nomex/FRC  Other PPE:

Client Contact Name Date
Facility SSP Writer PM

If the heat index is expected to be above 91°, fill out the Heat Stress Prevention Form.

All hazards and mitigation steps must be documented. 
If this JHA does not cover all the hazards identified, 

use Section 9 to document that information.

001AS-SAFETY-FM-6
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Additional Work Place Hazards

6. Critical Procedures – check all that apply – *indicates additional form must be completed or collected from client
Heat Stress Prevention* Confined Space* Aerial Work Platform* Roof Work Scaffold
Cold Weather Work Hazardous Energy Control* Exposure Monitoring Other:

7. Working From Heights
Fall Protection Fixed Guardrails/Toe boards Fall Prevention PPE Warning Line System
Falling Objects Protection Barricading Netting House Keeping Tethered Tools Catch Blanket or Tarp
Fall Hazard Communication Adjacent/Overhead Workers Contractor Contact  Client Contact

8. Other Considerations
Environmental Hazards - Weather Forecast

Heat/Cold Lightning Rain Snow Ice Tornado Wind Speed
Steps for Mitigation:

Electrical Safety Planning
Plant Hook up: 110V 220/240V 480V Generator Hard wired into panel
Electrical Classified Area:        Yes       No Trailer Grounded: Yes No Plug Type
Electrical Hook Up Responsibility:

List of Hazardous Chemicals Other Chemicals:
Acetone Nitric Acid Hydrogen Peroxide  Compressed Gases
Hexane Sulfuric Acid Isopropyl Alcohol Flammable Gas
Toluene Hydrochloric Acid Liquid Nitrogen Non-Flammable Gas

H2S Carbon Monoxide

Steps for Mitigation:

Wildlife/Fauna in Area

Poison Ivy Poison Oak Insects: Wildlife:

Personnel w/ known allergies to bees stings or other allergens? Yes No

9. Observed Hazards and Mitigation Steps
Task Potential Hazard(s) Steps for Mitigation
● 1 1

2 2
3 3

● 1 1
2 2
3 3

● 1 1
2 2
3 3

● 1 1
2 2
3 3

001AS-SAFETY-FM-6
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10. JHA REVIEW: Crew Names & Signatures

11. Daily JHA Meeting & Review
Items to review: 

● Change in conditions ● Extended work hours ● Daily Safety Topic
● New workers or contractors ● Occurrence of near misses or injuries

Printed Name Signature

2

Discussion TopicDay

Initialing demonstrates that site conditions and hazards have not changed from the original SSP. If changes did occur, make the 
necessary updates to this JHA and add notes as applicable in Section 9.

Initials

9
8
7
6

3

Date Printed Name Signature Date

5
4

11
10

001AS-SAFETY-FM-6
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   001AS-SAFETY-FM-2 

Daily Aerial Lift Inspection Form 

All checks must be completed prior to each work shift, before operation of the aerial lift. This checklist must be used at 
the beginning of each shift or following 6 to 8 hours of use. 

 

Aerial Lift Model #:  Serial Number:  

Make: Rented or Owned:  

 
• Check “Yes” if an item is adequate, operational, and safe.  
• Check “No” to indicate that a repair or other corrective action is required prior to use.  
• Check “N/A” to indicate “Not Applicable.”  

Items to be Inspected Yes No N/A 
1. All aerial lift components are in working condition (i.e. no loose or missing parts, torn or loose 

hoses, etc.) – if something can be easily loosened by hand then it is not sufficient.  ☐ ☐ ☐ 

2. Hydraulic fluid level is sufficient, with the platform fully lowered  ☐ ☐ ☐ 
3. Hydraulic system pressure (see manufacturer specs) is acceptable.  
     If the pressure is low, determine cause and repair in accordance with accepted procedures 

as outlined in service manual.  
☐ ☐ ☐ 

4. Tires and wheel lug nuts (for tightness) 
☐ ☐ ☐ 

5. Hoses and cables (i.e. worn areas or chafing) 
☐ ☐ ☐ 

6. Platform rails and safety gate (no damage present) 
☐ ☐ ☐ 

7. Pivot pins secure 
☐ ☐ ☐ 

8. Welds are not cracked and structural members are not bent or broken 
☐ ☐ ☐ 

9. Warning and instructional labels are legible and secure, and load capacity is clearly marked. 
☐ ☐ ☐ 

10. Manufacturer’s Instruction Manual is present inside the bucket 
☐ ☐ ☐ 

11. Base controls (switches and push buttons) can be properly operated 
☐ ☐ ☐ 

12. Platform conditions are safe (i.e. not slippery) 
☐ ☐ ☐ 

13. Fire extinguisher is present, mounted and fully charged, located inside the bucket 
☐ ☐ ☐ 

14. Headlights, safety strobe light and back-up alarm are functional 
☐ ☐ ☐ 

15. Workplace is free of hazards (overhead powerlines, obstructions, level surface, high winds, 
etc.) *Do not operate if winds are 20 mph, unless otherwise specified by manufacturer 
recommendations.  

☐ ☐ ☐ 

 
Number Item to be Inspected                

Operator Name & Signature     Location    Date  
 
              
Ground Control Name & Signature    Location    Date  
 
Harness Inspections: 
 
              
Printed Name       Signature   Date  
 
              
Printed Name       Signature   Date  
 
              
Printed Name       Signature   Date  
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001AS-SAFETY-FM-3 

 Extended Hours Safety Audit  
 
 
Project Number:                  Date:                Time:    
 
When a project is expected to extend past a 14-hour work day, this form must be completed to evaluate 
the condition of the crew, and the safety of the work environment.   
 
Permission to proceed into extended work hours must come from a District Manager (DM) or Regional Vice 
President (RVP). Technical RVPs can authorize moving forward, if they are in the field or if they are 
managing the project.   
 
     1. Hold test crew meeting     Test crew initials:  
   

 The test leader should look for signs of the following in their crews: 
• Irritability 
• Lack of motivation 
• Headaches 
• Giddiness 

• Fatigue 
• Depression 
• Reduced alertness, lack of concentration and 

memory 
 

 The test leader should assess the environmental and hazardous concerns: 
• Temperature and weather 
• Lighting 
• Working from Heights  

• Hoisting 
• PPE (i.e. respirators, etc.)  
• Pollutant concentration in ambient air (SO2, 

H2S, ect.) 
 

2. Notify DM or RVP N 
The PM must contact either the DM or RVP to discuss the safety issues that may arise due to the 
extended work period.  During this time, they can come to an agreement on how to proceed. Items 
to discuss include: 

• Reason for extended hours   
• Reason for delay 
▪ Production limitations 
• Impending Weather 

 
3. Contact the client 

The PM, DM or RVP must discuss with client any identified safety concerns, the client’s needs and 
mutually agree on how to proceed. Discussion should also include the appropriate rest period 
needed before the next day’s work shift can begin.  The DM and/or a RVP must be informed on the 
final decision. 

Final Outcome:  

 

 

Approver:  
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THIS IS THE LAST PAGE OF THIS DOCUMENT 

If you have any questions, please contact one of the 
following individuals by email or phone. 

  

Name: Mr. Peter Becker 
Title: Client Project Manager 

Region: West 
Email: pbecker@montrose-env.com 

Phone: 330-285-6884 
  
  
  

Name: Ms. Kristina Schafer 
Title: PNW Hub District Manager 

Region: West 
Email: kschafer@montrose-env.com 

Phone: 253-480-3801 
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REVIEW AND CERTIFICATION 

All work, calculations, and other activities and tasks performed and presented in this document 
were carried out by me or under my direction and supervision. I hereby certify that, to the best of 
my knowledge, Montrose operated in conformance with the requirements of the Montrose 
Quality Management System and ASTM D7036-04 during this test project. 

 

Signature:  Date:  

Name: Peter Becker Title: Client Project Manager 

I have reviewed, technically and editorially, details, calculations, results, conclusions, and other 
appropriate written materials contained herein. I hereby certify that, to the best of my 
knowledge, the presented material is authentic, accurate, and conforms to the requirements of 
the Montrose Quality Management System and ASTM D7036-04. 

 

Signature:  Date:  

Name: Andy Vella Title: Reporting/ QC Manager 
  

01 / 21 / 2021

01 / 21 / 2021
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1.0 INTRODUCTION 

1.1 SUMMARY OF TEST PROGRAM 

Leichner Landfill (Leichner) contracted Montrose Air Quality Services, LLC (Montrose) to 
perform a compliance emissions test program on the Landfill Gas Flare at the landfill facility 
located in Vancouver, Washington. The tests were conducted to determine compliance with the 
emission limits listed in permit number 20-3433 issued by Southwest Clean Air Agency 
(SWCAA). 

The specific objectives were to: 

 Measure concentrations of NMOC and LFG components at the inlet of the flare 
 Measure emissions of CO, NOX, SO2, NMOC, and VE at the outlet of the flare 
 Perform the above testing at two conditions 
 Conduct the test program with a focus on safety 

Montrose performed the tests to measure the emission parameters listed in Table 1-1.  
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TABLE 1-1  
SUMMARY OF TEST PROGRAM 

      

Test Dates 
Unit ID/ 

Source Name 
Activity/ 

Parameters 
Test 

Methods No. of Runs 
Duration 
(Minutes) 

       
12/9-12/10, 

2020 
Flare Outlet Velocity/Vol. Flow 

Rate/Temperature 
EPA 1 & 2 6 ~10 

      
“” Flare Outlet O2, CO2 EPA 3A 6 60 
      
“” Flare Inlet CH4, CO2, O2, N2 EPA 3C 6 60 
      
“” Flare Outlet Moisture EPA 4 6 60 
      
“” Flare Outlet SO2 EPA 6C 6 60 
      
“” Flare Outlet NOx EPA 7E 6 60 
      
“” Flare Outlet Opacity SWCAA 9 6 6 
      
“” Flare Outlet CO EPA 10 6 60 
      
“” Flare Inlet Fuel Factor & 

Heating Value 
EPA 19 6 na 

      
“” Flare Inlet & 

Outlet 
NMOC EPA 25C 6 60 

      
“” Flare Outlet Post-test 

thermocouple 
calibration check 

EPA ALT-
011 

-- -- 

       

To simplify this report, a list of Units and Abbreviations is included in Appendix D.1. Throughout 
this report, chemical nomenclature, acronyms, and reporting units are not defined. Please refer 
to the list for specific details. 

This report presents the test results and supporting data, descriptions of the testing procedures, 
descriptions of the facility and sampling locations, and a summary of the quality assurance 
procedures used by Montrose. The average emission test results are summarized and 
compared to their respective permit limits in Table 1-2. Detailed results for individual test runs 
can be found in Section 4.0. All supporting data can be found in the appendices. 

The testing was conducted by the Montrose personnel listed in Table 1-3. The tests were 
conducted according to the test plan (protocol) dated November 20, 2020 that was submitted to 
the SWCAA. 
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TABLE 1-2  
SUMMARY OF AVERAGE COMPLIANCE RESULTS - 

LANDFILL GAS FLARE OUTLET 
DECEMBER 9-10, 2020 

     
Parameter/Units Condition 1 Condition 2 Emission Limits1 
     
Sulfur Dioxide (SO2)    

ppmvd < 0.55 < 0.55 -- 
lb/hr < 0.0062 < 0.0073 -- 
ton/yr2 < 0.027 < 0.032 0.18 
lb/MMBtu < 0.0024 < 0.0029 0.016 

     
Nitrogen Oxides (NOx as NO2)    

ppmvd 19 16 -- 
lb/hr 0.15 0.15 -- 
ton/yr2 0.68 0.66 0.72 
lb/MMBtu 0.060 0.059 0.060 

     
Carbon Monoxide (CO)    

ppmvd 1.8 3.7 -- 
lb/hr 0.0089 0.022 -- 
ton/yr2 0.039 0.095 1.79 
lb/MMBtu 0.0035 0.0085 0.15 

     
Total Non-Methane Hydrocarbons (NMOC), as Hexane3 

ppmvd < 1.1 < 1.0 -- 
lb/hr < 0.017 < 0.018 -- 
ton/yr2 < 0.072 < 0.078 0.60 
lb/MMBtu < 0.0065 < 0.0070 0.050 
% DE > 80 > 77 98 

     
Visible Emissions    

% opacity 0 0 04 
     

  

                                                
1 Permit No. 20-3433 
2 Assumes 8760 hr/yr and 2000 lb/ton. 
3 The limit for NMOC/VOC as hexane is 0.050 lb/MMBtu OR 98% destruction efficiency 
4 Visible emission from the landfill gas flare shall not exceed zero percent opacity for more than three 
minutes in any one-hour period. There were no readings above zero. 
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1.2 KEY PERSONNEL 

A list of project participants is included below: 
   
Facility Information 

Source Location: Leichner Landfill 
 9411 NE 94th Avenue 
 Vancouver, WA 98662 
  

Project Contact: Mike Davis  
Role: Solid Waste Operations Specialist  

Company: Leichner Landfill  
Telephone: 564-397-7343  

Email: Mike.Davis@clark.wa.gov  
    
Agency Information 

Regulatory Agency: Southwest Clean Air Agency 
Agency Contact: Gerald Strawn  

Telephone: 360-574-3058 x113  
Email: gerry@swcleanair.org  

    
Testing Company Information 

Testing Firm: Montrose Air Quality Services, LLC 
Contact: Peter Becker Kristina Schafer 

Title: Client Project Manager PNW Hub District Manager 
Telephone: 330-285-6884 253-480-3801 

Email: pbecker@montrose-env.com kschafer@montrose-env.com 
    
Laboratory Information 

Laboratory: Atmospheric Analysis and Consulting 
City, State: Ventura, CA  

Method: EPA Methods 3C and 25C  
    
Subcontractor (or Consultant) Information 

Company: SCS Engineers  
Contact: Alexa Deep, EIT  

Telephone: 425-289-5441  
Email: adeep@scsengineers.com  
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Test personnel and observers are summarized in Table 1-3.  

TABLE 1-3  
TEST PERSONNEL AND OBSERVERS 

    
Name Affiliation Role/Responsibility 

    
Peter Becker Montrose Project Manager/Field Team 

Leader/Qualified Individual 
(QI)/Trailer operator/Sample 
recovery/Visible Emissions 

    
Austin Goracke Montrose Sample train operator 

    
Duncan Hume Montrose Sample train operator 

    
Mike Wallace Montrose Calculations and report preparation 

    
Mike Davis Leichner Landfill Observer/Client Liaison/Test 

Coordinator 
    

Alexa Deep SCS Engineers Consultant 
    

Gerald Strawn SWCAA Agency Contact 
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2.0 PLANT AND SAMPLING LOCATION DESCRIPTIONS 

2.1 PROCESS DESCRIPTION, OPERATION, AND CONTROL EQUIPMENT 

The Leichner Landfill flare is an enclosed style landfill gas (LFG) flare manufactured by 
Perennial Energy, Inc. with a rated maximum capacity of 2.7 MMBtu/hr (i.e., 90 scfm at 50 
percent methane) with a turndown capability of 10 to 1. This flare has been installed to replace 
the existing enclosed flare to accommodate current and future declining LFG generation and 
recovery rates. 

The LFG extraction plant (blowers) provides the driving force or vacuum to the gas conveyance 
system and extraction network (gas wells), and pulls the LFG from the refuse to the blowers. 
The LFG enters a moisture separator vessel (i.e., knockout pot or scrubber) upstream of the 
blowers where excess moisture is removed from the gas stream. Landfill gas exits the moisture 
separator and enters the regenerative style blowers, which push the LFG to the enclosed flare 
at a low inlet pressure of 10 inches of water column. The enclosed flare uses the LFG for 
combustion fuel and controls the combustion temperature with quench air from automated 
louvers responding to a feedback loop from thermocouples mounted inside of the flare stack. 

2.2 FLUE GAS SAMPLING LOCATIONS 

Information regarding the sampling locations is presented in Table 2-1. 

TABLE 2-1  
SAMPLING LOCATIONS 

      

Sampling 
Location 

Stack Inside 
Diameter 

(in.) 

Distance from Nearest Disturbance 
Number of Traverse 

Points 
Downstream  

EPA “B” (in./dia.) 
Upstream  

EPA “A” (in./dia.) 
      

Flare Outlet D = 30.5 
(circular 
stack) 

252 / 8.3 20 / 0.66 Flow: 16 (8/port); 
Gaseous: 12 (6/port) 

      
Notes: Stack inside diameter is measured from both ports. 

The inlet to the flare is a horizontal, cylindrical duct that runs near ground level into a flame 
arrester and then into the bottom section of the flare. The inlet samples were taken from a valve 
at the base of the stack near a flowmeter. The flare that was tested during this source test is a 
newly installed flare with a stack diameter that is different than was measured on the old flare 
tested in 2017.  

Sample locations were verified in the field to conform to EPA Method 1. Acceptable cyclonic 
flow conditions were confirmed prior to testing using EPA Method 1, Section 11.4. See 
Appendix A.1 for more information.  

2.3 OPERATING CONDITIONS AND PROCESS DATA 

Emission tests were performed while the unit was operating across a temperature range that 
was representative of the intended operating conditions. Testing was conducted at two different 
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temperature (flare set point) conditions: 1475°F and 1300°F. These temperature represent the 
maximum and minimum intended operating conditions.  

Plant personnel were responsible for establishing the test conditions and collecting all 
applicable unit-operating data. The process data that was provided is presented in Appendix B. 
Data collected includes the following parameters: 

 Landfill gas consumption rate 
 Average flare temperature as measured by the permanent flare temperature 

monitoring device 
 Flare temperature setpoint during each emission test 

2.4 PROCESS DATA CALCULATIONS 

The process data listed in Section 2.3 is presented in Appendix B, but was not used for 
calculations. Calculation of annual emissions assumed constant operation (8,760 hours per 
year). 
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3.0 SAMPLING AND ANALYTICAL PROCEDURES 

3.1 TEST METHODS 

The test methods for this test program were presented previously in Table 1-1. Additional 
information regarding specific applications or modifications to standard procedures is presented 
below. 

3.1.1 EPA Method 1, Sample and Velocity Traverses for Stationary Sources  

EPA Method 1 is used to assure that representative measurements of volumetric flow rate are 
obtained by dividing the cross-section of the stack or duct into equal areas, and then locating a 
traverse point within each of the equal areas. Acceptable sample locations must be located at 
least two stack or duct equivalent diameters downstream from a flow disturbance and one-half 
equivalent diameter upstream from a flow disturbance.  

Pertinent information regarding the performance of the method is presented below: 

 Method Options:  
o N/A 

 Method Exceptions: 
o N/A 

The sample port and traverse point locations are detailed in Appendix A. 

3.1.2 EPA Method 2, Determination of Stack Gas Velocity and Volumetric Flow Rate 
(Type S Pitot Tube) 

EPA Method 2 is used to measure the gas velocity using an S-type pitot tube connected to a 
pressure measurement device, and to measure the gas temperature using a calibrated 
thermocouple connected to a thermocouple indicator. Typically, Type S (Stausscheibe) pitot 
tubes conforming to the geometric specifications in the test method are used, along with an 
inclined manometer. The measurements are made at traverse points specified by EPA Method 
1. The molecular weight of the gas stream is determined from independent measurements of 
O2, CO2, and moisture. The stack gas volumetric flow rate is calculated using the measured 
average velocity head, the area of the duct at the measurement plane, the measured average 
temperature, the measured duct static pressure, the molecular weight of the gas stream, and 
the measured moisture. 

Pertinent information regarding the performance of the method is presented below: 

 Method Options:  
o S-type pitot tube coefficient is 0.84 
o Shortridge multimeter is used to measure velocity 

 Method Exceptions:  
o N/A 

W021AS-005198-RT-1281 12 of 214



Leichner Landfill – Vancouver, WA 
2020 Compliance Source Test Report 

 

3.1.3 EPA Methods 3A, 6C, 7E, and 10, Determination of Oxygen, Carbon Dioxide, Sulfur 
Dioxide, Nitrogen Oxides, and Carbon Monoxide Concentrations in Emissions 
from Stationary Sources (Instrumental Analyzer Procedures) 

Concentrations of O2, CO2, SO2, NOx, and CO are measured simultaneously using EPA 
Methods 3A, 6C, 7E, and 10, which are instrumental test methods. Conditioned gas is sent to a 
series of analyzers to measure the gaseous emission concentrations. The performance 
requirements of the method must be met to validate the data. 

Pertinent information regarding the performance of the method is presented below: 

 Method Options:  
o No filter is used since low PM is expected 
o A dry extractive sampling system is used to report emissions on a dry basis 
o A paramagnetic analyzer is used to measure O2 
o A nondispersive infrared analyzer is used to measure CO2 
o An ultraviolet absorption analyzer is used to measure SO2 
o A chemiluminescent analyzer is used to measure NOx 
o A gas filter correlation nondispersive infrared analyzer is used to measure CO 
o Calibration span values are 20.93% O2, 18.55% CO2, 27.52 ppmvd SO2, 56.2 

ppmvd NOx, and 9.919 ppmvd CO 
 Method Exceptions:  

o For gaseous emissions sampling, MDL are calculated for each analyzer. The 
ISDL is equal to the sensitivity of the instrumentation, which is 2% of the span 
value. 

 Minimum Required Sample Duration: 60 minutes 

3.1.4 EPA Method 3C, Determination of Carbon Dioxide, Methane, Nitrogen, and Oxygen 
from Stationary Sources 

EPA Method 3C is a manual method used to measure O2, CO2, CH4, and N2 concentrations. 
EPA Method 3C is used to calculate the molecular weight of the stack gas from municipal solid 
waste landfills and other sources when specified in an applicable subpart. Samples are 
collected for percent-level measurements of the concentration of O2, CO2, CH4, and N2 in the 
stack gas. A portion of the sample is injected into a gas chromatograph (GC) and the O2, CO2, 
CH4, and N2 concentrations are determined using a thermal conductivity detector (TCD) and 
integrator. 

Pertinent information regarding the performance of the method is presented below: 

 Method Options:  
o Peak height may be used instead of peak area throughout this method 

 Method Exceptions:  
o N/A 

 Target and/or Minimum Required Sample Duration: 60 minutes 
 Analytical Laboratory: AAC, Ventura, CA 
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3.1.5 EPA Method 4, Determination of Moisture Content in Stack Gas 

EPA Method 4 is a manual, non-isokinetic method used to measure the moisture content of gas 
streams. Gas is sampled at a constant sampling rate through a probe and impinger train. 
Moisture is removed using a series of pre-weighed impingers containing methodology-specific 
liquids and silica gel immersed in an ice water bath. The impingers are weighed after each run 
to determine the percent moisture. 

Pertinent information regarding the performance of the method is presented below: 

 Method Options:  
o Condensed water is measured gravimetrically 
o Since it is theoretically impossible for measured moisture to be higher than 

psychrometric moisture, the psychrometric moisture is also calculated, and 
the lower moisture value is used in the calculations 

 Method Exceptions:  
o Moisture sampling is performed as a stand-alone method at a single point in 

the centroid of the stack  
 Minimum Required Sample Duration: 60 minutes 
 Minimum Required Sample Volume: 21 scf 

3.1.6 EPA Method 19, Determination of Sulfur Dioxide Removal Efficiency and 
Particulate Matter, Sulfur Dioxide, and Nitrogen Oxide Emission Rates 

EPA Method 19 is a manual method used to determine (a) PM, SO2, and NOx emission rates; 
(b) sulfur removal efficiencies of fuel pretreatment and SO2 control devices; and (c) overall 
reduction of potential SO2 emissions. This method provides data reduction procedures, but does 
not include any sample collection or analysis procedures. 

EPA Method 19 is used to calculate mass emission rates in units of lb/MMBtu. EPA Method 19, 
Table 19-2 contains a list of assigned fuel factors for different types of fuels, which can be used 
for these calculations. 

Pertinent information regarding the performance of the method is presented below: 

 Method Options:  
o F factor is calculated from composition data collected on the test day and 

analyzed by EPA Method 3C  
o The flow rate of the inlet gas to the flare was metered, recorded during 

testing, and determined per EPA Method 19 from the measured exhaust flow 
rate, the exhaust oxygen concentration, the higher heating value, and the F-
factor determined from the landfill gas analysis 

 Method Exceptions:  
o N/A 
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3.1.7 EPA Method 25C, Determination of Nonmethane Organic Compounds (NMOC) in 
Landfill Gases 

A sample of the landfill gas is extracted with an evacuated cylinder. The NMOC content of the 
gas is determined by injecting a portion of the gas into a gas chromatographic column to 
separate the NMOC from carbon monoxide (CO), carbon dioxide (CO2), and methane (CH4); the 
NMOC are oxidized to CO2, reduced to CH4, and measured by a flame ionization detector (FID). 
In this manner, the variable response of the FID associated with different types of organics is 
eliminated. 

Pertinent information regarding the performance of the method is presented below: 

 Method Options:  
o Pilot probe procedures for sample probe installation were followed 

 Method Exceptions:  
o Options 

 Target Sample Duration: 60 minutes 
 Analytical Laboratory: AAC, Ventura, CA  

3.1.8 SWCAA Method 9, Determination of the Opacity of Emissions 

SWCAA Method 9 is used to observe the visual opacity of emissions (opacity). The observer 
stands at a distance sufficient to provide a clear view of the emissions with the sun oriented in 
the 140° sector to their back. The line of vision is perpendicular to the plume direction and does 
not include more than one plume diameter. Observations are recorded at 15-second intervals 
and are made to the nearest 5% opacity. The opacity standard is exceeded if there is a three-
minute period during any 60-minute period for which an opacity greater than the standard is 
recorded. Alternatively, if 13 readings in a 1-hour period or less exceed the established opacity 
limit, the limit is exceeded. The qualified observer is certified according to the requirements of 
EPA Method 9, section 3.1. 

 Method Options:  
o NA 

3.1.9 EPA Method ALT-011, Alternative Method 2 Thermocouple Calibration 

EPA Approved Alternative Method 011 (ALT-011) is used as an alternative to the EPA Method 2 
two-point thermocouple calibration. This procedure involves a single-point in-field check using a 
reference thermometer to confirm that the thermocouple system is operating properly. The 
temperatures of the thermocouple and reference thermometers shall agree to within ±2 °F. 

3.2 PROCESS TEST METHODS 

The test plan did not require that process samples be collected during this test program; 
therefore, no process sample data are presented in this test report. 
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4.0 TEST DISCUSSION AND RESULTS 

4.1 FIELD TEST DEVIATIONS AND EXCEPTIONS 

No field deviations or exceptions from the test plan or test methods occurred during this test 
program.  

4.2 PRESENTATION OF RESULTS 

The average results are compared to the permit limits in Table 1-2. The results of individual 
compliance test runs performed are presented in Tables 4-1 through 4-4. Emissions are 
reported in units consistent with those in the applicable regulations or requirements. Additional 
information is included in the appendices as presented in the Table of Contents. 

During Run 2, condition 1, the EPA 25C/3C tank fill was paused at 11:07, and resumed at 
11:11. This pause was caused by the team believing that the process went down. They stopped 
to check and found the process was not down so they continued testing.  

During Run 1, condition 2, the EPA Method 4 test was paused at 8:30, and resumed at 8:33. 
This pause was also about checking the process. 

All the SO2 results were below 2% of the span value (0.55 ppmv). The results are reported at 
the 2% of span value. 

All the outlet NMOC results were non-detects and are reported at the sample reporting limit 
(SRL) provided by the lab. 
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TABLE 4-1  
INLET NMOC EMISSIONS RESULTS - 

LANDFILL GAS FLARE – CONDITION 1 
      
Run Number 1 2 3 Average 
      
Date 12/9/2020 12/9/2020 12/9/2020 -- 
      
Time 0830-0933 1100-1203 1246-1347 -- 
      
Process Data     

LFG flow rate, scfm 71.0 70.5 71.3 70.9 
Flare temperature, °F 1,476 1,483 1,467 1,475 
Flare set-point, °F 1,475 1,475 1,475 1,475 

      
Flue Gas Parameters     

O2, % volume dry 1.3 1.1 1.1 1.2 
CO2, % volume dry 22.2 22.5 22.3 22.3 
N2, % volume dry 29.1 28.4 26.6 28.0 
CH4, % volume dry 47.4 48.1 50.0 48.5 
CO, % volume dry < 0.2 < 0.1 < 0.1 < 0.1 
H2, % volume dry < 1.5 < 1.5 < 1.5 < 1.5 
HHV, Btu/scf 471.7 478.2 497.6 482.5 
Fd, dscf/MMBtu 9,598 9,591 9,514 9,568 
LFG flow rate, scfm  (Calc) 89.0 90.1 87.0 88.7 

      
Inlet Non-Methane Organic Compounds, as Hexane (NMOC) 

ppmvd 67.5 71.3 75.0 71.3 
lb/hr 0.081 0.086  0.088  0.085  
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TABLE 4-2  
OUTLET SO2, NOX, CO, AND NMOC EMISSIONS RESULTS - 

LANDFILL GAS FLARE – CONDITION 1 
      
Run Number 1 2 3 Average 
      
Date 12/9/2020 12/9/2020 12/9/2020 -- 
      
Time 0830-0933 1100-1203 1246-1347 -- 
      
Process Data     

LFG flow rate, scfm 71.0 70.5 71.3 70.9 
Flare temperature, °F 1,476 1,483 1,467 1,475 
Flare set-point, °F 1,475 1,475 1,475 1,475 

      
Flue Gas Parameters     

O2, % volume dry 13.4 13.3 13.4 13.4 
CO2, % volume dry 5.7 5.8 5.6 5.7 
flue gas temperature, F 1,356 1,313 1,325 1,331 
moisture content, % volume 8.7 6.9 7.0 7.5 
volumetric flow rate, dscfm 1,117  1,138  1,144  1,133  

      
Sulfur Dioxide (SO2)     

ppmvd < 0.55 < 0.55 < 0.55 < 0.55 
lb/hr < 0.0061 < 0.0062 < 0.0062 < 0.0062 
tons/yr < 0.027 < 0.027 < 0.027 < 0.027 
lb/MMBtu < 0.0024 < 0.0024 < 0.0024 < 0.0024 

      
Nitrogen Oxides (NOx as NO2)     

ppmvd 19.1 19.4 18.7 19.1 
lb/hr 0.15 0.16 0.15 0.15 
tons/yr 0.67 0.69 0.67 0.68 
lb/MMBtu 0.061 0.061 0.059 0.060 

      
Carbon Monoxide (CO)     

ppmvd 2.5 1.5 1.4 1.8 
lb/hr 0.0124 0.0076 0.0068 0.0089 
tons/yr 0.054 0.033 0.030 0.039 
lb/MMBtu 0.0049 0.0029 0.0026 0.0035 

      
Total Non-Methane Hydrocarbons, as Hexane (NMOC/VOC) 

ppmvd < 1.4 < 0.84 < 1.0 < 1.1 
lb/hr < 0.021 < 0.013  < 0.016  < 0.017  
tons/yr < 0.092 < 0.056 < 0.069 < 0.072 
lb/MMBtu < 0.0084  < 0.0050  < 0.0060  < 0.0065  
destruction efficiency, % > 73.9% > 85.1% > 82.1% > 80.3% 
     

Time 0842-0848 1113-1119 1305-1311 -- 
     

Visible Emissions (VE)     
% opacity 0 0 0 0 
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TABLE 4-3  
INLET NMOC EMISSIONS RESULTS - 

LANDFILL GAS FLARE – CONDITION 2 
      
Run Number 1 2 3 Average 
      
Date 12/10/2020 12/10/2020 12/10/2020 -- 
      
Time 0827-0930 1057-1157 1246-1346 -- 
      
Process Data     

LFG flow rate, scfm 72.0 71.0 70.3 71.1 
Flare temperature, °F 1,301 1,306 1,302 1,303 
Flare set-point, °F 1,300 1,300 1,300 1,300 

      
Flue Gas Parameters     

O2, % volume dry 2.3 1.1 1.2 1.5 
CO2, % volume dry 21.4 22.8 22.6 22.3 
N2, % volume dry 28.1 24.6 25.2 26.0 
CH4, % volume dry 48.2 51.4 51.0 50.2 
CO, % volume dry < 0.1 < 0.1 < 0.1 < 0.1 
H2, % volume dry < 1.4 < 1.4 < 1.4 < 1.4 
HHV, Btu/scf 479.7 512.0 507.5 499.8 
Fd, dscf/MMBtu 9,465 9,459 9,466 9,464 
volumetric flow rate, dscfm 87.8 84.4 83.1 85.1 

      
Inlet Non-Methane Organic Compounds, as Hexane (NMOC) 

ppmvd 63.7 70.2 68.7 67.5 
lb/hr 0.075  0.079  0.077  0.077  
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TABLE 4-4  
OUTLET SO2, NOX, CO, AND NMOC EMISSIONS RESULTS - 

LANDFILL GAS FLARE – CONDITION 2 
      
Run Number 1 2 3 Average 
      
Date 12/10/2020 12/10/2020 12/10/2020 -- 
      
Time 0827-0931 1057-1159 1246-1347 -- 
      
Process Data     

LFG flow rate, scfm 72.0 71.0 70.3 71.1 
Flare temperature, °F 1,301 1,306 1,302 1,303 
Flare set-point, °F 1,300 1,300 1,300 1,300 

     
Flue Gas Parameters     

O2, % volume dry 14.7 14.5 14.6 14.6 
CO2, % volume dry 4.8 4.8 4.7 4.8 
flue gas temperature, F 1,173 1,193 1,156 1,174 
moisture content, % volume 5.4 6.1 5.3 5.6 
volumetric flow rate, dscfm 1,351  1,327  1,333  1,337  

      
Sulfur Dioxide (SO2)     

ppmvd < 0.55 < 0.55 < 0.55 < 0.55 
lb/hr < 0.0074 < 0.0072 < 0.0073 < 0.0073 
tons/yr < 0.032 < 0.032 < 0.032 < 0.032 
lb/MMBtu < 0.0029 < 0.0028 < 0.0029 < 0.0029 

      
Nitrogen Oxides (NOx as NO2)     

ppmvd 15.7 16.0 15.2 15.6 
lb/hr 0.15 0.15 0.15 0.15 
tons/yr 0.66 0.67 0.64 0.66 
lb/MMBtu 0.060 0.059 0.057 0.059 

      
Carbon Monoxide (CO)     

ppmvd 4.3 3.5 3.4 3.7 
lb/hr 0.025 0.020 0.020 0.022 
tons/yr 0.111 0.089 0.086 0.095 
lb/MMBtu 0.0100 0.0078 0.0078 0.0085 

      
Total Non-Methane Hydrocarbons, as Hexane (NMOC/VOC) 

ppmvd < 1.2 < 0.89 < 0.86 < 1.0 
lb/hr < 0.022  < 0.016  < 0.015  < 0.018  
tons/yr < 0.098 < 0.069 < 0.068 < 0.078 
lb/MMBtu < 0.0088  < 0.0061  < 0.0061  < 0.0070  
destruction efficiency, % > 70.2% > 80.1% > 79.8% > 76.7% 
     

Time 0854-0900 1102-1108 1302-1308 -- 
     
Visible Emissions (VE)     

% opacity 0 0 0 0 
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5.0 INTERNAL QA/QC ACTIVITIES 

5.1 QA/QC AUDITS 

The meter box and sampling trains used during sampling performed within the requirements of 
their respective methods. All post-test leak checks, minimum metered volumes, and minimum 
sample durations met the applicable QA/QC criteria. 

EPA Method 3A, 6C, 7E, and 10 calibration audits were all within the measurement system 
performance specifications for the calibration drift checks, system calibration bias checks, and 
calibration error checks. During testing it was determined that stack conditions were minimally 
stratified with all runs below 10% difference. 

The NO2 to NO converter efficiency check of the analyzer was conducted per the procedures in 
EPA Method 7E, Section 8.2.4. The conversion efficiency met the criteria. 

EPA Method 9 was performed by a certified Visible Emissions Evaluator. For quality assurance, 
the observer obtained a view of the emissions with the best available contrasting background 
and with the sun oriented in the 140° sector to their back. Readings were taken every 15 
seconds and made to the nearest 5% opacity.  

EPA Method 25C analytical QA/QC results are included in the laboratory report. The method 
QA/QC criteria were met. 

EPA Method 3C analytical QA/QC results are included in the laboratory report. The method 
QA/QC criteria were met. 

5.2 QA/QC DISCUSSION 

All QA/QC criteria were met during this test program. 

5.3 QUALITY STATEMENT 

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose participates in annual functional 
assessments for conformance with D7036-04 which are conducted by the American Association 
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality 
objectives for estimating measurement uncertainty within the documented limits in the test 
methods are met by using approved test protocols for each project as defined in D7036-04 
Sections 7.2.1 and 12.10. Additional quality assurance information is included in the report 
appendices. The content of this report is modeled after the EPA Emission Measurement Center 
Guideline Document (GD-043). 
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APPENDIX A  
FIELD DATA AND CALCULATIONS 
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Sampling Locations 
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Appendix A.2  
EPA 2/4 Data Sheets 
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Appendix A.3  
EPA 25C/3C Data Sheets 
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Appendix A.4  
EPA 9 Data Sheets 
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Appendix A.5  
Instrumental Test Method Data 
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 1 Average Results - Scenerio 1 Run 1
08:30:00 - 09:33:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

Dec 9 2020 08:31:00 13.19 5.703 18.34 2.974 -1.072

Dec 9 2020 08:32:00 13.14 5.731 18.54 3.083 -1.241

Dec 9 2020 08:33:00 13.12 5.741 18.61 3.074 -1.391

Dec 9 2020 08:34:00 13.15 5.743 18.66 3.102 -1.406

Dec 9 2020 08:35:00 13.07 5.798 18.77 3.039 -1.393

End of port 1 point 1

Dec 9 2020 08:36:00 13.02 5.835 18.85 2.941 -1.497

Dec 9 2020 08:37:00 13.01 5.836 19.04 2.779 -1.496

Dec 9 2020 08:38:00 13.11 5.776 18.82 2.866 -1.504

Dec 9 2020 08:39:00 13.12 5.767 18.72 2.921 -1.483

Dec 9 2020 08:40:00 13.01 5.844 19.09 2.659 -1.407

End of port 1 point 2

Dec 9 2020 08:41:00 13.13 5.753 18.73 3.040 -1.723

Dec 9 2020 08:42:00 13.02 5.826 19.08 2.986 -1.707

Dec 9 2020 08:43:00 13.05 5.818 18.87 2.898 -1.720

Dec 9 2020 08:44:00 13.10 5.777 18.88 2.768 -1.846

Dec 9 2020 08:45:00 13.19 5.701 18.58 2.622 -1.746

End of port 1 point 3

Dec 9 2020 08:46:00 13.10 5.783 18.89 2.870 -1.797

Dec 9 2020 08:47:00 13.09 5.783 18.84 2.845 -1.883

Dec 9 2020 08:48:00 13.13 5.681 18.73 2.757 -2.099

Dec 9 2020 08:49:00 13.21 5.637 18.56 2.780 -2.011

Dec 9 2020 08:50:00 13.14 5.748 18.89 2.712 -1.796

End of port 1 point 4

Dec 9 2020 08:51:00 13.19 5.717 18.74 2.704 -2.095

Dec 9 2020 08:52:00 13.29 5.646 18.41 2.737 -2.134

Dec 9 2020 08:53:00 13.24 5.684 18.49 2.622 -2.121

Dec 9 2020 08:54:00 13.33 5.611 18.25 2.702 -2.286

Dec 9 2020 08:55:00 13.23 5.683 18.52 2.626 -2.389

End of port 1 point 5

Dec 9 2020 08:56:00 13.20 5.713 18.65 2.615 -2.300

Dec 9 2020 08:57:00 13.27 5.665 18.50 2.505 -2.362

Dec 9 2020 08:58:00 13.21 5.713 18.80 2.528 -2.226

Dec 9 2020 08:59:00 13.23 5.696 18.73 2.515 -2.473

Dec 9 2020 09:00:00 13.29 5.648 18.69 2.668 -2.530

End of port 1 point 6

Dec 9 2020 09:04:00 13.32 5.623 18.45 2.383 -2.413

Dec 9 2020 09:05:00 13.16 5.746 18.92 2.521 -2.528

Dec 9 2020 09:06:00 13.24 5.701 18.72 2.464 -2.702

Dec 9 2020 09:07:00 13.28 5.654 18.58 2.564 -2.754

Dec 9 2020 09:08:00 13.23 5.693 18.72 2.688 -2.902

End of port 2 point 1

Dec 9 2020 09:09:00 13.26 5.677 18.67 2.713 -2.822

Dec 9 2020 09:10:00 13.24 5.693 18.71 2.537 -2.790

Dec 9 2020 09:11:00 13.26 5.675 18.65 2.700 -2.695

Dec 9 2020 09:12:00 13.22 5.707 18.74 2.670 -2.925

Dec 9 2020 09:13:00 13.29 5.659 18.45 2.710 -2.908
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

End of port 2 point 2

Dec 9 2020 09:14:00 13.36 5.613 18.27 2.491 -3.028

Dec 9 2020 09:15:00 13.31 5.642 18.39 2.098 -2.925

Dec 9 2020 09:16:00 13.22 5.713 18.78 2.528 -3.128

Dec 9 2020 09:17:00 13.24 5.698 18.63 2.573 -3.008

Dec 9 2020 09:18:00 13.21 5.709 18.76 2.504 -3.065

End of port 2 point 3

Dec 9 2020 09:19:00 13.19 5.715 18.73 2.592 -3.038

Dec 9 2020 09:20:00 13.40 5.573 18.23 2.623 -3.345

Dec 9 2020 09:21:00 13.24 5.692 18.64 2.737 -3.225

Dec 9 2020 09:22:00 13.34 5.625 18.38 2.633 -3.301

Dec 9 2020 09:23:00 13.29 5.656 18.43 2.645 -3.402

End of port 2 point 4

Dec 9 2020 09:24:00 13.28 5.657 18.43 2.540 -3.439

Dec 9 2020 09:25:00 13.35 5.626 18.31 2.517 -3.311

Dec 9 2020 09:26:00 13.37 5.605 18.30 2.037 -3.286

Dec 9 2020 09:27:00 13.34 5.638 18.27 1.954 -3.284

Dec 9 2020 09:28:00 13.28 5.679 18.53 2.617 -3.521

End of port 2 point 5

Dec 9 2020 09:29:00 13.24 5.718 18.70 2.477 -3.363

Dec 9 2020 09:30:00 13.22 5.722 18.70 2.505 -3.599

Dec 9 2020 09:31:00 13.26 5.698 18.68 2.524 -3.612

Dec 9 2020 09:32:00 13.12 5.814 19.19 2.365 -3.616

Dec 9 2020 09:33:00 13.12 5.801 19.08 2.335 -3.593

End of port 2 point 6

Average: 13.21 5.708 18.66 2.653 -2.478

Max: 13.40 5.844 19.19 3.102 -1.072

Min: 13.01 5.573 18.23 1.954 -3.616

Stratification Results
Port Point O2-741 CO2-741 NOx-695 CO-270 SO2-563

1 1 13.12 5.758 18.69 3.066 -1.336

1 2 13.04 5.823 18.96 2.796 -1.522

1 3 13.09 5.784 18.92 2.862 -1.878

1 4 13.13 5.730 18.75 2.848 -2.006

1 5 13.23 5.686 18.51 2.700 -2.148

1 6 13.26 5.657 18.68 2.545 -2.350

2 1 13.26 5.678 18.75 2.562 -2.714

2 2 13.24 5.691 18.67 2.704 -2.728

2 3 13.27 5.665 18.52 2.405 -3.034

2 4 13.30 5.643 18.36 2.629 -3.407

2 5 13.29 5.662 18.39 2.318 -3.247

2 6 13.12 5.817 19.14 2.415 -3.514

Strat diff: 0.104 0.107 0.445 0.412 1.154

Strat %: 1.181 1.869 2.380 9.388 -9.544
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 1 Post run bias - Scenerio 1 Run 1
08:30:00 - 09:33:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Run summary data

Raw Avg: 13.21 5.708 18.66 2.653 -2.478

Max: 13.40 5.844 19.19 3.102 -1.072

Min: 13.01 5.573 18.23 1.954 -3.616

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: 0.021 0.018 0.020 0.051 -0.200

Low reading:

Mid reading: 10.11 10.05 26.96 4.953 15.18

High reading: 20.85 18.54 56.23 9.964 27.30

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.100 0.097 0.036 0.514 -0.727

Mid %Err: <2.0 0.478 -0.323 -1.441 0.413 0.000

High %Err: <2.0 -0.382 -0.054 0.053 0.454 -0.799

Initial Bias Data

Zero reading: 0.057 0.070 0.212 0.198 0.689

Span reading: 9.908 9.883 26.52 4.828 14.37

Zero % bias: <5.0 0.172 0.280 0.342 1.482 3.230

Span % bias: <5.0 -0.965 -0.900 -0.783 -1.260 -2.943

Final Bias Data

Zero reading: 0.030 0.095 0.112 0.375 0.047

Span reading: 9.913 10.12 27.57 4.907 14.29

Zero % bias: <5.0 0.043 0.415 0.164 3.267 0.898

Span % bias: <5.0 -0.941 0.377 1.085 -0.464 -3.234

Zero % drift: <3.0 0.129 0.135 0.178 1.784 2.332

Span % drift: <3.0 0.024 1.277 1.868 0.796 0.291

Bias Corrected Averages

Cor Avg: 13.36 5.734 19.11 2.537 -3.094
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 2 Average Results - Scenario 1 Run 2
11:00:00 - 12:03:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

Dec 9 2020 11:01:00 13.13 5.740 18.65 1.909 -0.613

Dec 9 2020 11:02:00 13.12 5.744 18.67 1.887 -0.637

Dec 9 2020 11:03:00 12.98 5.845 19.21 2.008 -0.600

Dec 9 2020 11:04:00 12.98 5.846 19.23 1.878 -0.712

Dec 9 2020 11:05:00 13.06 5.806 18.88 1.698 -0.777

End of port 1 point 1

Dec 9 2020 11:06:00 13.07 5.776 18.94 1.824 -0.888

Dec 9 2020 11:07:00 13.07 5.790 18.99 1.829 -0.783

Dec 9 2020 11:08:00 12.93 5.889 19.30 1.721 -0.631

Dec 9 2020 11:09:00 13.01 5.836 18.78 1.726 -0.626

Dec 9 2020 11:10:00 13.04 5.799 18.78 1.634 -0.703

End of port 1 point 2

Dec 9 2020 11:11:00 13.08 5.787 19.13 1.919 -0.729

Dec 9 2020 11:12:00 13.01 5.830 19.23 2.117 -0.655

Dec 9 2020 11:13:00 13.07 5.808 19.16 2.096 -0.702

Dec 9 2020 11:14:00 13.13 5.746 18.89 2.001 -0.722

Dec 9 2020 11:15:00 13.11 5.770 19.04 1.761 -0.656

End of port 1 point 3

Dec 9 2020 11:16:00 13.03 5.815 19.32 1.345 -0.689

Dec 9 2020 11:17:00 13.06 5.799 19.24 1.531 -0.709

Dec 9 2020 11:18:00 13.27 5.645 18.47 1.625 -0.724

Dec 9 2020 11:19:00 13.24 5.677 18.74 1.922 -0.900

Dec 9 2020 11:20:00 13.29 5.623 18.52 2.181 -0.840

End of port 1 point 4

Dec 9 2020 11:21:00 13.29 5.631 18.60 1.981 -0.933

Dec 9 2020 11:22:00 13.34 5.594 18.44 2.010 -0.766

Dec 9 2020 11:23:00 13.06 5.801 19.21 1.644 -0.829

Dec 9 2020 11:24:00 13.19 5.705 18.76 1.492 -0.802

Dec 9 2020 11:25:00 13.10 5.781 18.97 1.560 -0.942

End of port 1 point 5

Dec 9 2020 11:26:00 13.16 5.735 18.67 1.428 -0.894

Dec 9 2020 11:27:00 13.13 5.748 18.96 1.506 -0.917

Dec 9 2020 11:28:00 13.14 5.752 18.94 1.595 -0.798

Dec 9 2020 11:29:00 13.10 5.760 18.93 1.481 -1.028

Dec 9 2020 11:30:00 13.10 5.772 18.99 1.380 -0.966

End of port 1 point 6

Dec 9 2020 11:34:00 13.30 5.613 18.45 1.706 -0.882

Dec 9 2020 11:35:00 13.19 5.691 18.76 1.630 -0.987

Dec 9 2020 11:36:00 13.27 5.638 18.66 1.470 -1.035

Dec 9 2020 11:37:00 13.21 5.673 18.76 1.603 -1.025

Dec 9 2020 11:38:00 13.29 5.606 18.59 1.752 -0.983

End of port 2 point 1

Dec 9 2020 11:39:00 13.18 5.689 18.85 1.438 -1.002

Dec 9 2020 11:40:00 13.17 5.708 18.94 1.455 -0.794

Dec 9 2020 11:41:00 13.26 5.630 18.68 1.682 -1.034

Dec 9 2020 11:42:00 13.23 5.654 18.62 1.707 -0.953

Dec 9 2020 11:43:00 13.22 5.664 18.86 1.587 -0.975
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

End of port 2 point 2

Dec 9 2020 11:44:00 13.28 5.629 18.58 1.654 -0.719

Dec 9 2020 11:45:00 13.23 5.660 18.59 1.396 -0.992

Dec 9 2020 11:46:00 13.23 5.662 18.75 1.331 -1.016

Dec 9 2020 11:47:00 13.18 5.699 18.93 1.507 -0.894

Dec 9 2020 11:48:00 13.17 5.714 18.92 1.597 -0.907

End of port 2 point 3

Dec 9 2020 11:49:00 13.21 5.670 18.80 1.443 -0.934

Dec 9 2020 11:50:00 13.12 5.656 19.12 1.565 -0.892

Dec 9 2020 11:51:00 13.24 5.549 18.72 1.633 -1.000

Dec 9 2020 11:52:00 13.17 5.685 18.90 1.566 -0.858

Dec 9 2020 11:53:00 13.17 5.692 18.94 1.454 -0.808

End of port 2 point 4

Dec 9 2020 11:54:00 13.20 5.679 18.78 1.413 -0.919

Dec 9 2020 11:55:00 13.18 5.688 18.79 1.523 -0.783

Dec 9 2020 11:56:00 13.19 5.679 18.86 1.596 -0.901

Dec 9 2020 11:57:00 13.18 5.692 18.87 1.388 -0.916

Dec 9 2020 11:58:00 13.28 5.605 18.54 1.684 -0.877

End of port 2 point 5

Dec 9 2020 11:59:00 13.20 5.674 18.82 1.538 -1.132

Dec 9 2020 12:00:00 13.24 5.656 18.67 1.456 -0.966

Dec 9 2020 12:01:00 13.25 5.625 18.31 1.734 -1.013

Dec 9 2020 12:02:00 13.09 5.758 19.07 1.418 -1.077

Dec 9 2020 12:03:00 13.25 5.645 18.73 1.576 -0.953

End of port 2 point 6

Average: 13.16 5.712 18.84 1.653 -0.857

Max: 13.34 5.889 19.32 2.181 -0.600

Min: 12.93 5.549 18.31 1.331 -1.132

Stratification Results
Port Point O2-741 CO2-741 NOx-695 CO-270 SO2-563

1 1 13.04 5.807 18.88 1.847 -0.655

1 2 13.03 5.825 18.95 1.770 -0.756

1 3 13.10 5.775 18.98 1.944 -0.684

1 4 13.17 5.720 18.90 1.754 -0.757

1 5 13.15 5.744 18.98 1.734 -0.837

1 6 13.07 5.810 19.07 1.420 -0.834

2 1 13.25 5.644 18.68 1.628 -0.921

2 2 13.23 5.650 18.76 1.578 -0.968

2 3 13.19 5.691 18.77 1.511 -0.923

2 4 13.22 5.633 18.84 1.522 -0.874

2 5 13.22 5.656 18.81 1.518 -0.889

2 6 13.22 5.672 18.58 1.543 -1.025

Strat diff: 0.092 0.106 0.220 0.297 0.189

Strat %: 0.969 1.855 1.432 8.281 -9.414
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 2 Post run bias - Scenario 1 Run 2
11:00:00 - 12:03:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Run summary data

Raw Avg: 13.16 5.712 18.84 1.653 -0.857

Max: 13.34 5.889 19.32 2.181 -0.600

Min: 12.93 5.549 18.31 1.331 -1.132

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: 0.021 0.018 0.020 0.051 0.035

Low reading:

Mid reading: 10.11 10.05 26.96 4.953 15.08

High reading: 20.85 18.54 56.23 9.964 27.51

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.100 0.097 0.036 0.514 0.127

Mid %Err: <2.0 0.478 -0.323 -1.441 0.413 -0.363

High %Err: <2.0 -0.382 -0.054 0.053 0.454 -0.036

Initial Bias Data

Zero reading: 0.057 0.070 0.212 0.198 0.399

Span reading: 9.908 9.883 26.52 4.828 13.95

Zero % bias: <5.0 0.172 0.280 0.342 1.482 1.323

Span % bias: <5.0 -0.965 -0.900 -0.783 -1.260 -4.106

Final Bias Data

Zero reading: -0.066 0.093 0.150 0.180 -0.198

Span reading: 9.877 10.01 27.40 4.951 13.75

Zero % bias: <5.0 -0.416 0.404 0.231 1.301 -0.847

Span % bias: <5.0 -1.113 -0.216 0.783 -0.020 -4.833

Zero % drift: <3.0 0.588 0.124 0.111 0.181 2.170

Span % drift: <3.0 0.148 0.684 1.566 1.240 0.727

Bias Corrected Averages

Cor Avg: 13.31 5.770 19.35 1.530 -1.057
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 3 Average Results - Scenario 1 Run 3
12:46:00 - 13:47:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

Dec 9 2020 12:47:00 13.31 5.584 18.24 1.336 1.004

Dec 9 2020 12:48:00 13.31 5.591 18.32 1.183 0.816

Dec 9 2020 12:49:00 13.30 5.590 18.41 1.332 0.901

Dec 9 2020 12:50:00 13.27 5.596 18.44 1.292 0.777

Dec 9 2020 12:51:00 13.41 5.438 18.07 1.413 0.545

End of port 1 point 1

Dec 9 2020 12:52:00 13.23 5.631 18.46 1.166 0.476

Dec 9 2020 12:53:00 13.17 5.690 18.67 0.950 0.439

Dec 9 2020 12:54:00 13.21 5.648 18.63 1.033 0.494

Dec 9 2020 12:55:00 13.21 5.657 18.66 1.098 0.599

Dec 9 2020 12:56:00 13.10 5.741 18.82 0.766 0.391

End of port 1 point 2

Dec 9 2020 12:57:00 13.24 5.614 18.36 0.961 0.450

Dec 9 2020 12:58:00 13.17 5.683 18.77 1.014 0.321

Dec 9 2020 12:59:00 13.11 5.730 18.86 0.952 0.397

Dec 9 2020 13:00:00 13.26 5.624 18.39 1.066 0.506

Dec 9 2020 13:01:00 13.27 5.613 18.55 1.375 0.257

End of port 1 point 3

Dec 9 2020 13:02:00 13.28 5.611 18.35 1.369 0.236

Dec 9 2020 13:03:00 13.24 5.645 18.57 1.252 0.367

Dec 9 2020 13:04:00 13.23 5.636 18.46 1.238 0.319

Dec 9 2020 13:05:00 13.21 5.666 18.65 1.236 0.268

Dec 9 2020 13:06:00 13.21 5.658 18.66 1.222 0.372

End of port 1 point 4

Dec 9 2020 13:07:00 13.23 5.643 18.50 1.204 0.461

Dec 9 2020 13:08:00 13.37 5.543 18.20 1.444 0.319

Dec 9 2020 13:09:00 13.27 5.604 18.55 1.479 0.177

Dec 9 2020 13:10:00 13.26 5.626 18.51 1.501 0.195

Dec 9 2020 13:11:00 13.35 5.553 18.07 1.451 0.282

End of port 1 point 5

Dec 9 2020 13:12:00 13.24 5.651 18.47 1.259 0.254

Dec 9 2020 13:13:00 13.29 5.609 18.26 1.286 0.298

Dec 9 2020 13:14:00 13.31 5.588 18.28 1.361 0.279

Dec 9 2020 13:15:00 13.19 5.669 18.62 1.345 0.237

Dec 9 2020 13:16:00 13.40 5.531 18.05 1.321 0.231

End of port 1 point 6

Dec 9 2020 13:18:00 13.27 5.621 18.42 1.350 0.170

Dec 9 2020 13:19:00 13.35 5.549 18.24 1.512 0.358

Dec 9 2020 13:20:00 13.31 5.586 18.31 1.208 0.262

Dec 9 2020 13:21:00 13.17 5.685 18.80 1.029 0.275

Dec 9 2020 13:22:00 13.20 5.668 18.83 1.177 0.321

End of port 2 point 1

Dec 9 2020 13:23:00 13.19 5.677 18.99 1.096 0.210

Dec 9 2020 13:24:00 13.02 5.794 19.41 0.959 0.332

Dec 9 2020 13:25:00 13.10 5.750 19.12 1.016 0.196

Dec 9 2020 13:26:00 13.38 5.538 18.27 1.487 0.104

Dec 9 2020 13:27:00 13.39 5.526 18.05 1.569 0.224
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

End of port 2 point 2

Dec 9 2020 13:28:00 13.42 5.515 18.05 1.833 0.229

Dec 9 2020 13:29:00 13.35 5.556 18.23 1.800 0.356

Dec 9 2020 13:30:00 13.32 5.601 18.35 1.464 0.157

Dec 9 2020 13:31:00 13.36 5.566 18.22 1.602 0.060

Dec 9 2020 13:32:00 13.36 5.553 18.26 1.828 -0.060

End of port 2 point 3

Dec 9 2020 13:33:00 13.35 5.542 18.24 1.769 0.217

Dec 9 2020 13:34:00 13.33 5.500 18.27 1.561 0.251

Dec 9 2020 13:35:00 13.07 5.772 19.02 1.539 0.257

Dec 9 2020 13:36:00 13.05 5.803 19.15 1.186 0.339

Dec 9 2020 13:37:00 12.99 5.834 19.33 1.494 0.024

End of port 2 point 4

Dec 9 2020 13:38:00 13.04 5.801 19.26 1.458 0.036

Dec 9 2020 13:39:00 13.24 5.653 18.62 1.740 0.302

Dec 9 2020 13:40:00 13.35 5.555 18.13 1.984 0.064

Dec 9 2020 13:41:00 13.33 5.579 18.31 1.815 0.154

Dec 9 2020 13:42:00 13.27 5.615 18.44 1.887 -0.009

End of port 2 point 5

Dec 9 2020 13:43:00 13.21 5.650 18.69 2.111 0.202

Dec 9 2020 13:44:00 13.13 5.651 18.93 1.660 -0.055

Dec 9 2020 13:45:00 13.01 5.806 19.45 1.563 0.153

Dec 9 2020 13:46:00 13.02 5.797 19.32 1.607 0.185

Dec 9 2020 13:47:00 13.20 5.661 18.63 1.895 0.243

End of port 2 point 6

Average: 13.24 5.634 18.55 1.385 0.304

Max: 13.42 5.834 19.45 2.111 1.004

Min: 12.99 5.438 18.05 0.766 -0.060

Stratification Results
Port Point O2-741 CO2-741 NOx-695 CO-270 SO2-563

1 1 13.24 5.588 18.48 1.280 0.686

1 2 13.09 5.729 18.76 0.917 0.450

1 3 13.21 5.662 18.61 1.117 0.351

1 4 13.27 5.623 18.41 1.278 0.324

1 5 13.30 5.581 18.37 1.436 0.336

1 6 13.32 5.589 18.19 1.337 0.187

2 1 13.29 5.606 18.72 1.233 0.304

2 2 13.21 5.654 18.78 1.272 0.296

2 3 13.33 5.585 18.41 1.686 0.197

2 4 13.13 5.696 18.83 1.484 0.232

2 5 13.27 5.625 18.43 1.791 0.115

2 6 13.16 5.697 18.88 1.811 0.095

Strat diff: 0.095 0.093 0.307 0.424 0.388

Strat %: 1.096 1.646 2.059 8.280 8.816
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 3 Post run bias - Scenario 1 Run 3
12:46:00 - 13:47:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Run summary data

Raw Avg: 13.24 5.634 18.55 1.385 0.304

Max: 13.42 5.834 19.45 2.111 1.004

Min: 12.99 5.438 18.05 0.766 -0.060

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: 0.021 0.018 0.020 0.051 0.035

Low reading:

Mid reading: 10.11 10.05 26.96 4.953 15.08

High reading: 20.85 18.54 56.23 9.964 27.51

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.100 0.097 0.036 0.514 0.127

Mid %Err: <2.0 0.478 -0.323 -1.441 0.413 -0.363

High %Err: <2.0 -0.382 -0.054 0.053 0.454 -0.036

Initial Bias Data

Zero reading: -0.066 0.093 0.150 0.180 -0.198

Span reading: 9.877 10.01 27.40 4.951 13.75

Zero % bias: <5.0 -0.416 0.404 0.231 1.301 -0.847

Span % bias: <5.0 -1.113 -0.216 0.783 -0.020 -4.833

Final Bias Data

Zero reading: -0.082 0.124 0.170 -0.162 0.104

Span reading: 9.891 10.04 27.46 5.021 14.11

Zero % bias: <5.0 -0.492 0.571 0.267 -2.147 0.251

Span % bias: <5.0 -1.046 -0.054 0.890 0.686 -3.525

Zero % drift: <3.0 0.076 0.167 0.036 0.342 1.098

Span % drift: <3.0 0.067 0.162 0.107 0.706 1.308

Bias Corrected Averages

Cor Avg: 13.38 5.633 18.73 1.358 0.381
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 1 Average Results - Scenario 2 Run 1
08:27:00 - 09:31:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

Dec 10 2020 08:28:00 14.40 4.951 15.93 3.137 -0.272

Dec 10 2020 08:29:00 14.41 4.922 15.77 3.257 -0.173

Dec 10 2020 08:30:00 14.38 4.935 15.93 3.352 -0.402

Dec 10 2020 08:34:40 14.43 4.916 15.86 3.659 -0.674

Dec 10 2020 08:35:40 14.50 4.871 15.67 3.629 -0.760

End of port 1 point 1

Dec 10 2020 08:36:40 14.57 4.798 15.50 3.949 -0.623

Dec 10 2020 08:37:40 14.57 4.799 15.50 4.296 -0.706

Dec 10 2020 08:38:40 14.53 4.817 15.46 4.473 -0.847

Dec 10 2020 08:39:40 14.60 4.783 15.35 4.405 -0.869

Dec 10 2020 08:40:40 14.53 4.832 15.61 4.357 -0.669

End of port 1 point 2

Dec 10 2020 08:41:40 14.53 4.839 15.66 4.046 -0.731

Dec 10 2020 08:42:40 14.63 4.771 15.44 4.540 -0.925

Dec 10 2020 08:43:40 14.47 4.905 15.93 4.349 -1.121

Dec 10 2020 08:44:40 14.48 4.881 15.75 4.096 -1.077

Dec 10 2020 08:45:40 14.43 4.911 15.88 4.225 -1.099

End of port 1 point 3

Dec 10 2020 08:46:40 14.60 4.798 15.51 4.707 -1.157

Dec 10 2020 08:47:40 14.59 4.802 15.50 4.652 -1.047

Dec 10 2020 08:48:40 14.59 4.804 15.51 4.335 -1.217

Dec 10 2020 08:49:40 14.65 4.761 15.31 4.380 -1.176

Dec 10 2020 08:50:40 14.64 4.777 15.43 4.001 -1.338

End of port 1 point 4

Dec 10 2020 08:51:40 14.68 4.728 15.31 4.138 -1.381

Dec 10 2020 08:52:40 14.52 4.840 15.78 4.084 -1.412

Dec 10 2020 08:53:40 14.52 4.839 15.71 4.173 -1.324

Dec 10 2020 08:54:40 14.53 4.824 15.87 3.772 -1.484

Dec 10 2020 08:55:40 14.61 4.778 15.53 3.450 -1.378

End of port 1 point 5

Dec 10 2020 08:56:40 14.51 4.850 15.84 3.657 -1.477

Dec 10 2020 08:57:40 14.46 4.896 15.97 3.986 -1.601

Dec 10 2020 08:58:40 14.52 4.852 15.85 3.562 -1.601

Dec 10 2020 08:59:40 14.65 4.749 15.34 4.004 -1.470

Dec 10 2020 09:00:40 14.63 4.759 15.39 4.418 -1.736

End of port 1 point 6

Dec 10 2020 09:02:00 14.50 4.856 15.81 4.323 -1.489

Dec 10 2020 09:03:00 14.64 4.756 15.48 4.605 -1.666

Dec 10 2020 09:04:00 14.73 4.684 15.16 4.766 -1.583

Dec 10 2020 09:05:00 14.69 4.728 15.28 5.044 -1.754

Dec 10 2020 09:06:00 14.82 4.615 14.86 4.791 -1.844

End of port 2 point 1

Dec 10 2020 09:07:00 14.81 4.629 14.94 4.739 -1.847

Dec 10 2020 09:08:00 14.78 4.650 15.01 4.615 -2.045

Dec 10 2020 09:09:00 14.79 4.628 14.96 4.749 -1.800

Dec 10 2020 09:10:00 14.80 4.627 15.00 4.692 -1.843

Dec 10 2020 09:11:00 14.72 4.693 15.15 5.160 -2.050
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

End of port 2 point 2

Dec 10 2020 09:12:00 14.76 4.657 15.04 5.195 -2.081

Dec 10 2020 09:13:00 14.37 4.937 16.01 4.150 -2.149

Dec 10 2020 09:14:00 14.41 4.920 16.03 3.527 -2.208

Dec 10 2020 09:15:00 14.41 4.908 16.00 3.560 -2.086

Dec 10 2020 09:16:00 14.62 4.731 15.40 4.334 -2.093

End of port 2 point 3

Dec 10 2020 09:17:00 14.82 4.578 14.73 4.806 -2.053

Dec 10 2020 09:18:00 14.78 4.594 14.82 4.563 -2.167

Dec 10 2020 09:19:00 14.80 4.560 14.70 4.656 -2.295

Dec 10 2020 09:20:00 14.80 4.563 14.85 4.389 -2.213

Dec 10 2020 09:21:00 14.88 4.480 14.43 4.774 -2.471

End of port 2 point 4

Dec 10 2020 09:22:00 14.84 4.507 14.56 4.600 -2.344

Dec 10 2020 09:23:00 14.84 4.487 14.53 4.592 -2.431

Dec 10 2020 09:24:00 14.89 4.431 14.38 4.715 -2.355

Dec 10 2020 09:25:00 14.77 4.525 14.78 5.040 -2.400

Dec 10 2020 09:26:00 14.64 4.605 14.96 4.519 -2.598

End of port 2 point 5

Dec 10 2020 09:27:00 14.70 4.559 14.83 4.671 -2.600

Dec 10 2020 09:28:00 14.74 4.518 14.79 4.730 -2.597

Dec 10 2020 09:29:00 14.69 4.549 14.87 5.015 -2.538

Dec 10 2020 09:30:00 14.68 4.547 14.91 4.503 -2.650

Dec 10 2020 09:31:00 14.54 4.643 15.22 4.249 -2.580

End of port 2 point 6

Average: 14.62 4.736 15.34 4.319 -1.610

Max: 14.89 4.951 16.03 5.195 -0.173

Min: 14.37 4.431 14.38 3.137 -2.650

Stratification Results
Port Point O2-741 CO2-741 NOx-695 CO-270 SO2-563

1 1 14.37 4.945 15.90 3.403 -0.423

1 2 14.54 4.827 15.60 4.295 -0.871

1 3 14.54 4.844 15.56 4.255 -1.027

1 4 14.64 4.751 15.45 4.388 -1.263

1 5 14.51 4.860 15.82 3.943 -1.389

1 6 14.59 4.783 15.74 3.985 -1.530

2 1 14.75 4.676 15.08 4.788 -1.787

2 2 14.78 4.643 15.05 4.823 -1.894

2 3 14.53 4.816 15.61 4.086 -2.116

2 4 14.84 4.534 14.62 4.625 -2.289

2 5 14.85 4.454 14.52 4.703 -2.361

2 6 14.56 4.630 15.10 4.621 -2.621

Strat diff: 0.225 0.215 0.563 0.497 1.208

Strat %: 1.744 5.840 5.330 8.859 -9.570
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 1 Post run bias - Scenario 2 Run 1
08:27:00 - 09:31:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Run summary data

Raw Avg: 14.62 4.736 15.34 4.319 -1.610

Max: 14.89 4.951 16.03 5.195 -0.173

Min: 14.37 4.431 14.38 3.137 -2.650

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: -0.029 -0.001 0.007 -0.068 0.068

Low reading:

Mid reading: 10.01 9.843 26.96 5.008 14.95

High reading: 20.90 18.54 56.23 9.763 27.42

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.139 -0.005 0.012 -0.686 0.247

Mid %Err: <2.0 0.000 -1.439 -1.441 0.968 -0.836

High %Err: <2.0 -0.143 -0.054 0.053 -1.573 -0.363

Initial Bias Data

Zero reading: 0.015 0.034 0.198 0.287 -0.031

Span reading: 9.933 9.978 26.81 4.776 13.95

Zero % bias: <5.0 0.210 0.189 0.340 3.579 -0.360

Span % bias: <5.0 -0.368 0.728 -0.267 -2.339 -3.634

Final Bias Data

Zero reading: -0.038 0.020 0.185 0.183 -0.178

Span reading: 9.927 9.853 27.35 5.053 14.00

Zero % bias: <5.0 -0.043 0.113 0.317 2.531 -0.894

Span % bias: <5.0 -0.397 0.054 0.694 0.454 -3.452

Zero % drift: <3.0 0.253 0.076 0.023 1.049 0.534

Span % drift: <3.0 0.029 0.674 0.961 2.793 0.182

Bias Corrected Averages

Cor Avg: 14.73 4.814 15.65 4.287 -1.623
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 2 Average Results - Scenario 2 Run 2
10:57:00 - 11:59:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

Dec 10 2020 10:58:00 14.01 4.995 16.52 2.669 -0.404

Dec 10 2020 10:59:00 14.07 4.926 16.30 2.947 -0.408

Dec 10 2020 11:00:00 14.10 4.893 16.24 2.900 -0.266

Dec 10 2020 11:01:00 14.24 4.810 16.12 2.600 -0.394

Dec 10 2020 11:02:00 14.33 4.734 15.61 3.419 -0.418

End of port 1 point 1

Dec 10 2020 11:03:00 14.27 4.782 15.65 3.192 -0.546

Dec 10 2020 11:04:00 14.14 4.844 16.21 3.189 -0.637

Dec 10 2020 11:05:00 14.28 4.762 15.60 3.240 -0.591

Dec 10 2020 11:06:00 14.34 4.722 15.58 3.304 -0.572

Dec 10 2020 11:07:00 14.40 4.668 15.35 3.643 -0.713

End of port 1 point 2

Dec 10 2020 11:08:00 14.67 4.481 14.59 3.920 -0.811

Dec 10 2020 11:09:00 14.65 4.485 14.55 3.873 -0.941

Dec 10 2020 11:10:00 14.58 4.548 14.77 3.902 -0.538

Dec 10 2020 11:11:00 14.65 4.519 14.60 4.461 -0.736

Dec 10 2020 11:12:00 14.55 4.570 14.83 3.728 -0.926

End of port 1 point 3

Dec 10 2020 11:13:00 14.42 4.658 15.16 3.688 -0.999

Dec 10 2020 11:14:00 14.81 4.373 14.26 3.747 -0.916

Dec 10 2020 11:15:00 14.57 4.563 14.81 3.927 -0.964

Dec 10 2020 11:16:00 14.54 4.586 15.00 3.806 -0.963

Dec 10 2020 11:17:00 14.69 4.485 14.60 4.153 -0.794

End of port 1 point 4

Dec 10 2020 11:18:00 14.68 4.493 14.63 4.433 -0.863

Dec 10 2020 11:19:00 14.84 4.383 14.15 4.313 -0.917

Dec 10 2020 11:20:00 14.72 4.478 14.46 4.479 -0.958

Dec 10 2020 11:21:00 14.54 4.607 14.83 4.248 -0.077

Dec 10 2020 11:22:00 14.54 4.612 14.90 4.115 -0.086

End of port 1 point 5

Dec 10 2020 11:23:00 14.54 4.610 14.92 4.200 0.037

Dec 10 2020 11:24:00 14.50 4.639 15.03 4.021 0.013

Dec 10 2020 11:25:00 14.50 4.638 15.08 3.801 -0.240

Dec 10 2020 11:26:00 14.62 4.558 14.74 3.860 -0.080

Dec 10 2020 11:27:00 14.74 4.458 14.36 4.373 -0.184

End of port 1 point 6

Dec 10 2020 11:30:00 14.65 4.533 14.53 4.456 -0.169

Dec 10 2020 11:31:00 14.66 4.533 14.57 4.519 -0.215

Dec 10 2020 11:32:00 14.48 4.639 15.00 4.309 -0.270

Dec 10 2020 11:33:00 14.49 4.641 15.03 4.091 -0.609

Dec 10 2020 11:34:00 14.34 4.746 15.41 3.952 -0.290

End of port 2 point 1

Dec 10 2020 11:35:00 14.22 4.829 15.96 3.049 -0.357

Dec 10 2020 11:36:00 14.30 4.775 15.61 3.037 -0.304

Dec 10 2020 11:37:00 14.37 4.720 15.29 3.563 -0.176

Dec 10 2020 11:38:00 14.30 4.774 15.62 3.478 -0.261

Dec 10 2020 11:39:00 14.58 4.573 14.81 4.015 -0.378
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

End of port 2 point 2

Dec 10 2020 11:40:00 14.26 4.790 15.61 4.183 -0.371

Dec 10 2020 11:41:00 14.06 4.937 16.27 3.578 -0.335

Dec 10 2020 11:42:00 14.00 4.987 16.55 2.915 -0.369

Dec 10 2020 11:43:00 14.09 4.909 16.22 2.828 -0.252

Dec 10 2020 11:44:00 14.07 4.909 16.12 3.096 -0.370

End of port 2 point 3

Dec 10 2020 11:45:00 14.02 4.952 16.49 3.093 -0.513

Dec 10 2020 11:46:00 13.95 4.991 16.67 2.921 -0.221

Dec 10 2020 11:47:00 14.06 4.908 16.28 2.682 -0.345

Dec 10 2020 11:48:00 13.92 5.016 16.55 2.643 -0.423

Dec 10 2020 11:49:00 13.99 4.964 16.29 2.603 -0.494

End of port 2 point 4

Dec 10 2020 11:50:00 13.89 5.016 16.46 2.801 -0.384

Dec 10 2020 11:51:00 13.95 5.000 16.33 2.748 -0.373

Dec 10 2020 11:52:00 13.95 5.039 16.21 2.748 -0.246

Dec 10 2020 11:53:00 14.05 4.961 16.06 2.680 -0.522

Dec 10 2020 11:54:00 13.88 5.101 16.50 3.020 -0.490

End of port 2 point 5

Dec 10 2020 11:55:00 13.98 5.020 16.28 3.145 -0.528

Dec 10 2020 11:56:00 13.99 4.994 16.24 3.054 -0.613

Dec 10 2020 11:57:00 14.02 4.974 16.09 2.750 -0.456

Dec 10 2020 11:58:00 13.95 5.021 16.32 2.652 -0.539

Dec 10 2020 11:59:00 14.31 4.751 15.19 2.694 -0.612

End of port 2 point 6

Average: 14.32 4.748 15.50 3.491 -0.473

Max: 14.84 5.101 16.67 4.519 0.037

Min: 13.88 4.373 14.15 2.600 -0.999

Stratification Results
Port Point O2-741 CO2-741 NOx-695 CO-270 SO2-563

1 1 14.13 4.889 16.25 3.001 -0.467

1 2 14.29 4.774 15.54 3.391 -0.649

1 3 14.63 4.518 14.69 4.009 -0.740

1 4 14.66 4.509 14.54 3.852 -0.900

1 5 14.61 4.556 14.73 4.303 -0.333

1 6 14.64 4.549 14.75 4.125 -0.082

2 1 14.45 4.656 15.11 4.178 -0.288

2 2 14.44 4.664 15.26 3.522 -0.322

2 3 14.06 4.947 16.20 3.197 -0.344

2 4 13.99 4.975 16.43 2.726 -0.383

2 5 14.01 4.989 16.16 2.847 -0.540

2 6 14.12 4.906 15.86 2.863 -0.572

Strat diff: 0.324 0.245 0.970 0.802 0.386

Strat %: 2.412 5.157 6.274 8.688 -92.171
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 2 Post run bias - Scenario 2 Run 2
10:57:00 - 11:59:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Run summary data

Raw Avg: 14.32 4.748 15.50 3.491 -0.473

Max: 14.84 5.101 16.67 4.519 0.037

Min: 13.88 4.373 14.15 2.600 -0.999

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: -0.029 -0.001 0.007 0.061 -0.086

Low reading:

Mid reading: 10.01 9.843 26.96 5.064 15.00

High reading: 20.90 18.54 56.23 9.906 27.34

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.139 -0.005 0.012 0.615 -0.313

Mid %Err: <2.0 0.000 -1.439 -1.441 1.532 -0.654

High %Err: <2.0 -0.143 -0.054 0.053 -0.131 -0.654

Initial Bias Data

Zero reading: 0.015 0.034 0.198 0.018 0.131

Span reading: 9.933 9.978 26.81 5.085 13.68

Zero % bias: <5.0 0.210 0.189 0.340 -0.434 0.789

Span % bias: <5.0 -0.368 0.728 -0.267 0.212 -4.797

Final Bias Data

Zero reading: -0.092 0.160 0.183 -0.230 0.088

Span reading: 9.868 9.755 26.61 4.802 13.93

Zero % bias: <5.0 -0.301 0.868 0.313 -2.934 0.632

Span % bias: <5.0 -0.679 -0.474 -0.623 -2.641 -3.888

Zero % drift: <3.0 0.511 0.679 0.027 2.500 0.157

Span % drift: <3.0 0.310 1.202 0.356 2.853 0.909

Bias Corrected Averages

Cor Avg: 14.46 4.813 16.03 3.499 -0.646
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 3 Average Results - Scenario 2 Run 3
12:46:00 - 13:47:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

Dec 10 2020 12:47:00 14.37 4.672 14.73 2.971 0.352

Dec 10 2020 12:48:00 14.43 4.626 14.52 3.105 0.459

Dec 10 2020 12:49:00 14.30 4.740 14.96 3.203 0.464

Dec 10 2020 12:50:00 14.24 4.769 15.13 2.767 0.545

Dec 10 2020 12:51:00 14.42 4.648 14.59 3.058 0.509

End of port 1 point 1

Dec 10 2020 12:52:00 14.51 4.596 14.35 3.052 0.335

Dec 10 2020 12:53:00 14.51 4.604 14.30 3.068 0.353

Dec 10 2020 12:54:00 14.32 4.745 14.76 2.884 0.342

Dec 10 2020 12:55:00 14.33 4.723 14.77 2.964 0.378

Dec 10 2020 12:56:00 14.32 4.737 14.88 3.019 0.566

End of port 1 point 2

Dec 10 2020 12:57:00 14.37 4.699 14.73 3.454 0.429

Dec 10 2020 12:58:00 14.03 4.909 15.60 2.781 0.324

Dec 10 2020 12:59:00 14.22 4.772 15.12 2.649 0.250

Dec 10 2020 13:00:00 14.14 4.852 15.41 2.887 0.285

Dec 10 2020 13:01:00 14.46 4.645 14.49 2.717 0.299

End of port 1 point 3

Dec 10 2020 13:02:00 14.37 4.684 14.67 3.242 0.390

Dec 10 2020 13:03:00 14.60 4.519 14.01 3.401 0.308

Dec 10 2020 13:04:00 14.29 4.769 14.95 3.311 0.259

Dec 10 2020 13:05:00 14.31 4.757 14.90 2.991 0.369

Dec 10 2020 13:06:00 14.31 4.723 14.81 3.322 0.418

End of port 1 point 4

Dec 10 2020 13:07:00 14.38 4.678 14.72 3.275 0.469

Dec 10 2020 13:08:00 14.45 4.633 14.50 3.089 0.266

Dec 10 2020 13:09:00 14.18 4.820 15.35 2.932 0.346

Dec 10 2020 13:10:00 14.36 4.688 14.73 2.910 0.295

Dec 10 2020 13:11:00 14.53 4.565 14.22 3.476 0.322

End of port 1 point 5

Dec 10 2020 13:12:00 14.47 4.589 14.45 3.418 0.214

Dec 10 2020 13:13:00 14.51 4.512 14.34 3.792 0.284

Dec 10 2020 13:14:00 14.41 4.569 14.77 3.495 0.277

Dec 10 2020 13:15:00 14.44 4.547 14.55 3.516 0.206

Dec 10 2020 13:16:00 14.42 4.563 14.57 3.291 0.356

End of port 1 point 6

Dec 10 2020 13:18:00 14.45 4.550 14.46 3.117 0.409

Dec 10 2020 13:19:00 14.67 4.381 13.86 3.477 0.477

Dec 10 2020 13:20:00 14.62 4.415 13.95 3.615 0.297

Dec 10 2020 13:21:00 14.68 4.371 13.94 3.698 0.250

Dec 10 2020 13:22:00 14.48 4.527 14.45 3.528 0.249

End of port 2 point 1

Dec 10 2020 13:23:00 14.15 4.760 15.24 2.729 0.200

Dec 10 2020 13:24:00 14.22 4.708 15.09 3.080 0.376

Dec 10 2020 13:25:00 14.49 4.535 14.42 2.979 0.315

Dec 10 2020 13:26:00 14.63 4.443 13.95 3.713 0.298

Dec 10 2020 13:27:00 14.71 4.390 13.79 3.935 0.424
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

End of port 2 point 2

Dec 10 2020 13:28:00 14.58 4.458 14.11 3.872 0.189

Dec 10 2020 13:29:00 14.55 4.493 14.24 3.782 0.354

Dec 10 2020 13:30:00 14.46 4.565 14.36 3.385 0.334

Dec 10 2020 13:31:00 14.35 4.644 14.78 2.965 0.379

Dec 10 2020 13:32:00 14.38 4.636 14.61 3.049 0.320

End of port 2 point 3

Dec 10 2020 13:33:00 14.34 4.642 14.77 2.891 0.496

Dec 10 2020 13:34:00 14.61 4.469 14.10 3.397 0.355

Dec 10 2020 13:35:00 14.61 4.462 14.11 3.546 0.239

Dec 10 2020 13:36:00 14.56 4.505 14.10 3.243 0.165

Dec 10 2020 13:37:00 14.31 4.686 14.84 2.925 0.357

End of port 2 point 4

Dec 10 2020 13:38:00 14.37 4.639 14.71 2.663 0.294

Dec 10 2020 13:39:00 14.52 4.538 14.44 2.798 0.284

Dec 10 2020 13:40:00 14.49 4.538 14.36 3.327 0.265

Dec 10 2020 13:41:00 14.62 4.454 13.96 3.509 0.265

Dec 10 2020 13:42:00 14.68 4.423 13.77 3.461 0.228

End of port 2 point 5

Dec 10 2020 13:43:00 14.51 4.537 14.19 3.601 0.239

Dec 10 2020 13:44:00 14.32 4.694 14.89 3.188 0.338

Dec 10 2020 13:45:00 14.24 4.751 15.00 2.801 0.294

Dec 10 2020 13:46:00 14.35 4.667 14.72 2.968 0.226

Dec 10 2020 13:47:00 14.22 4.723 15.07 2.904 0.294

End of port 2 point 6

Average: 14.42 4.616 14.57 3.203 0.331

Max: 14.71 4.909 15.60 3.935 0.566

Min: 14.03 4.371 13.77 2.649 0.165

Stratification Results
Port Point O2-741 CO2-741 NOx-695 CO-270 SO2-563

1 1 14.28 4.743 15.01 3.081 0.430

1 2 14.45 4.639 14.45 3.044 0.372

1 3 14.23 4.752 15.21 2.886 0.299

1 4 14.44 4.637 14.47 3.203 0.320

1 5 14.41 4.656 14.74 3.199 0.310

1 6 14.46 4.540 14.43 3.479 0.234

2 1 14.52 4.476 14.25 3.526 0.392

2 2 14.58 4.471 14.13 3.338 0.293

2 3 14.30 4.689 14.87 3.373 0.273

2 4 14.43 4.591 14.65 3.186 0.393

2 5 14.56 4.485 14.16 3.275 0.209

2 6 14.28 4.705 15.02 2.988 0.343

Strat diff: 0.168 0.137 0.594 0.311 0.108

Strat %: 1.261 3.127 4.065 9.679 9.100
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Run 3 Post run bias - Scenario 2 Run 3
12:46:00 - 13:47:00

Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Run summary data

Raw Avg: 14.42 4.616 14.57 3.203 0.331

Max: 14.71 4.909 15.60 3.935 0.566

Min: 14.03 4.371 13.77 2.649 0.165

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: -0.029 -0.001 0.007 0.061 -0.086

Low reading:

Mid reading: 10.01 9.843 26.96 5.064 15.00

High reading: 20.90 18.54 56.23 9.906 27.34

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.139 -0.005 0.012 0.615 -0.313

Mid %Err: <2.0 0.000 -1.439 -1.441 1.532 -0.654

High %Err: <2.0 -0.143 -0.054 0.053 -0.131 -0.654

Initial Bias Data

Zero reading: -0.092 0.160 0.183 -0.230 0.088

Span reading: 9.868 9.755 26.61 4.802 13.93

Zero % bias: <5.0 -0.301 0.868 0.313 -2.934 0.632

Span % bias: <5.0 -0.679 -0.474 -0.623 -2.641 -3.888

Final Bias Data

Zero reading: -0.061 0.063 0.128 -0.330 0.282

Span reading: 9.809 9.759 26.36 4.720 13.84

Zero % bias: <5.0 -0.153 0.345 0.215 -3.942 1.337

Span % bias: <5.0 -0.960 -0.453 -1.068 -3.468 -4.215

Zero % drift: <3.0 0.148 0.523 0.098 1.008 0.705

Span % drift: <3.0 0.282 0.021 0.445 0.827 0.327

Bias Corrected Averages

Cor Avg: 14.64 4.721 15.20 3.394 0.162
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Appendix A.6  
Gaseous Emissions Calculations/Results 
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Appendix A.7  
NMOC Calculations/Results 
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SCS Engineering - Leichner Landfill Run 1 PROJ-005198 M. Wallace 1/7/21
( 1/3 ) Fraction

%Mass Btu/lb Btu/lb
O2 (Oxygen)……………………………………………0.01603 x 0 = 0
N2 (Nitrogen)………………………………………………….0.31423 x 0 = 0
CO (Carbon Monoxide)……………………………………..0.00000 x 4,347 = 0
CO2 (Carbon Dioxide)………………………….. 0.37661 x 0 = 0
C1 (Methane-CH4)………………………………… 0.29312 x 23,879 = 6,999
C2 (Ethane-C2H6)………………………………… 0.00000 x 22,320 = 0
C2 (Ethene-C2H4 )/ Ethylene…………………………………….0.00000 x 21,644 = 0
C2 (Acetylene-C2H2)………………………………………0.00000 x 21,500 = 0
C3 (Propane-C3H8) …………………………………..0.00000 x 21,661 = 0
C3 (Propene-C3H6)/Propylene …………………………………..0.00000 x 21,041 = 0
C4 / N-C4 (n-Butane-C4H10)…………………………….0.00000 x 21,308 = 0
ISO C4 (Isobutane-C4H10)…………….. 0.00000 x 21,257 = 0
C4 / (Butene-C4H8)…………………………………………0.00000 x 20,840 = 0
C5 / N-C5 (Pentane / n-Pentane)…………………….0.00000 x 21,091 = 0
ISO C5 (Isopentane)…………………………….. 0.00000 x 21,052 = 0
Neo-C5 (Neopentane / dimethylpropane)………… 0.00000 x 20,970 = 0
C6+ (Hexane+)………………………………… 0.00000 x 20,940 = 0
H2O (Water)……………………………………….. 0.00000 x 0 = 0
H2 (Hydrogen)…………………………………………………..0.00000 x 61,100 = 0

0.99999 sum 6,999

C

12.0110

%Volume lb/lbmol
O2 (Oxygen)……………………………………………0.01300 x 0 = 0.00000
N2 (Nitrogen)………………………………………………….0.29100 x 0 = 0.00000
CO (Carbon Monoxide)……………………………………..0.00000 x 1 = 0.00000
CO2 (Carbon Dioxide)………………………….. 0.22200 x 1 = 0.22200
C1 (Methane-CH4)………………………………… 0.47400 x 1 = 0.47400
C2 (Ethane-C2H6)………………………………… 0.00000 x 2 = 0.00000
C2 (Ethene-C2H4 )/ Ethylene…………………………………….0.00000 x 2 = 0.00000
C2 (Acetylene-C2H2)………………………………………0.00000 x 2 = 0.00000
C3 (Propane-C3H8) …………………………………..0.00000 x 3 = 0.00000
C3 (Propene-C3H6)/Propylene …………………………………..0.00000 x 3 = 0.00000
C4 / N-C4 (n-Butane-C4H10)…………………………….0.00000 x 4 = 0.00000
ISO C4 (Isobutane-C4H10)…………………………….…………..0.00000 x 4 = 0.00000
C4 / (Butene-C4H8)…………………………………………0.00000 x 4 = 0.00000
C5 / N-C5 (Pentane / n-Pentane)…………………….0.00000 x 5 = 0.00000
ISO C5 (Isopentane)…………………………….. 0.00000 x 5 = 0.00000
Neo-C5 (Neopentane / dimethylpropane)………… 0.00000 x 5 = 0.00000
C6+ (Hexane+)…………………………………..……………………0.00000 x 6 = 0.00000
H2O (Water)……………………………………….. 0.00000 x 0 = 0.00000
H2 (Hydrogen)…………………………………………………..0.00000 x 0 = 0.00000

1.00000 sum 0.69600
x 12.0110

8.3597
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SCS Engineering - Leichner Landfill Run 1 PROJ-005198 M. Wallace 1/7/21
( 2/3 ) H

1.0079

%Volume lb/lbmol
O2 (Oxygen)……………………………………………0.01300 x 0 = 0.00000
N2 (Nitrogen)………………………………………………….0.29100 x 0 = 0.00000
CO (Carbon Monoxide)……………………………………..0.00000 x 0 = 0.00000
CO2 (Carbon Dioxide)………………………….. 0.22200 x 0 = 0.00000
C1 (Methane-CH4)………………………………… 0.47400 x 4 = 1.89600
C2 (Ethane-C2H6)………………………………… 0.00000 x 6 = 0.00000
C2 (Ethene-C2H4 )/ Ethylene…………………………………….0.00000 x 4 = 0.00000
C2 (Acetylene-C2H2)………………………………………0.00000 x 2 = 0.00000
C3 (Propane-C3H8) …………………………………..0.00000 x 8 = 0.00000
C3 (Propene-C3H6)/Propylene …………………………………..0.00000 x 6 = 0.00000
C4 / N-C4 (n-Butane-C4H10)…………………………….0.00000 x 10 = 0.00000
ISO C4 (Isobutane-C4H10)…………………………….…………..0.00000 x 10 = 0.00000
C4 / (Butene-C4H8)…………………………………………0.00000 x 8 = 0.00000
C5 / N-C5 (Pentane / n-Pentane)…………………….0.00000 x 12 = 0.00000
ISO C5 (Isopentane)…………………………….. 0.00000 x 12 = 0.00000
Neo-C5 (Neopentane / dimethylpropane)………… 0.00000 x 12 = 0.00000
C6+ (Hexane+)…………………………………..……………………0.00000 x 14 = 0.00000
H2O (Water)……………………………………….. 0.00000 x 2 = 0.00000
H2 (Hydrogen)…………………………………………………..0.00000 x 2 = 0.00000

1.00000 sum 1.89600
x 1.0079

O 1.9110
15.9994

%Volume lb/lbmol
O2 (Oxygen)……………………………………………0.01300 x 2 = 0.02600
N2 (Nitrogen)………………………………………………….0.29100 x 0 = 0.00000
CO (Carbon Monoxide)……………………………………..0.00000 x 1 = 0.00000
CO2 (Carbon Dioxide)………………………….. 0.22200 x 2 = 0.44400
C1 (Methane-CH4)………………………………… 0.47400 x 0 = 0.00000
C2 (Ethane-C2H6)………………………………… 0.00000 x 0 = 0.00000
C2 (Ethene-C2H4 )/ Ethylene…………………………………….0.00000 x 0 = 0.00000
C2 (Acetylene-C2H2)………………………………………0.00000 x 0 = 0.00000
C3 (Propane-C3H8) …………………………………..0.00000 x 0 = 0.00000
C3 (Propene-C3H6)/Propylene …………………………………..0.00000 x 0 = 0.00000
C4 / N-C4 (n-Butane-C4H10)…………………………….0.00000 x 0 = 0.00000
ISO C4 (Isobutane-C4H10)…………………………….…………..0.00000 x 0 = 0.00000
C4 / (Butene-C4H8)…………………………………………0.00000 x 0 = 0.00000
C5 / N-C5 (Pentane / n-Pentane)…………………….0.00000 x 0 = 0.00000
ISO C5 (Isopentane)…………………………….. 0.00000 x 0 = 0.00000
Neo-C5 (Neopentane / dimethylpropane)………… 0.00000 x 0 = 0.00000
C6+ (Hexane+)…………………………………..……………………0.00000 x 0 = 0.00000
H2O (Water)……………………………………….. 0.00000 x 1 = 0.00000
H2 (Hydrogen)…………………………………………………..0.00000 x 0 = 0.00000

1.00000 sum 0.47000
x 15.9994

7.5197
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SCS Engineering - Leichner Landfill Run 1 PROJ-005198 M. Wallace 1/7/21
( 3/3 ) N

14.0067

%Volume lb/lbmol
O2 (Oxygen)……………………………………………0.01300 x 0 = 0.00000
N2 (Nitrogen)………………………………………………….0.29100 x 2 = 0.58200
CO (Carbon Monoxide)……………………………………..0.00000 x 0 = 0.00000
CO2 (Carbon Dioxide)………………………….. 0.22200 x 0 = 0.00000
C1 (Methane-CH4)………………………………… 0.47400 x 0 = 0.00000
C2 (Ethane-C2H6)………………………………… 0.00000 x 0 = 0.00000
C2 (Ethene-C2H4 )/ Ethylene…………………………………….0.00000 x 0 = 0.00000
C2 (Acetylene-C2H2)………………………………………0.00000 x 0 = 0.00000
C3 (Propane-C3H8) …………………………………..0.00000 x 0 = 0.00000
C3 (Propene-C3H6)/Propylene …………………………………..0.00000 x 0 = 0.00000
C4 / N-C4 (n-Butane-C4H10)…………………………….0.00000 x 0 = 0.00000
ISO C4 (Isobutane-C4H10)…………………………….…………..0.00000 x 0 = 0.00000
C4 / (Butene-C4H8)…………………………………………0.00000 x 0 = 0.00000
C5 / N-C5 (Pentane / n-Pentane)…………………….0.00000 x 0 = 0.00000
ISO C5 (Isopentane)…………………………….. 0.00000 x 0 = 0.00000
Neo-C5 (Neopentane / dimethylpropane)………… 0.00000 x 0 = 0.00000
C6+ (Hexane+)…………………………………..……………………0.00000 x 0 = 0.00000
H2O (Water)……………………………………….. 0.00000 x 0 = 0.00000
H2 (Hydrogen)…………………………………………………..0.00000 x 0 = 0.00000

1.00000 sum 0.58200
x 14.0067

8.1519

8.3597 + 1.9110 + 7.5197 + 8.1519 = 25.9423

%Mass

C 8.3597 32.22%
25.9423

H 1.9110 7.37%
25.9423

O 7.5197 28.99%
25.9423

N 8.1519 31.42%
25.9423

100.00%

Fd"(68) = 1,000,000 x [3.64 x (H%) + 1.53 x (C%) + 0.14 x (N%) - 0.46 x (O%)] / HHV, Btu/lb

Fd"(68) = 1,000,000 x [3.64 x (7.37) + 1.53 x (32.22) + 0.14 x (31.42) - 0.46 x (28.99)] / 6,999

3.64 x 7.37 = 26.81
1.53 x 32.22 = 49.30
0.14 x 31.42 = 4.40

-0.46 x 28.99 = -13.33
67.18

Fd = 1,000,000 x 67.18 9,598.7 dscf/MMBtu
6,999

* There may be differences due to rounding.

=

=

=

=

=
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SCS ENGINEERING-LEICHNER LANDFILL   CON 1 RUN 1  MWALLACE   1/11/2021   1/2 

INLET FLOW RATE: 

 Given: 

  Qsd = 1,117 dscf/min 

  Fd = 9,598 dscf/MMBtu 

  HHV = 471.7 Btu/scf 

  O2 % = 13.36% 

          Moisture = 0.0871 

 Hexane molwt = 86.18 lb/lbmol 

 Outlet-NMOC = < 7.7 ppmv as Methane (wet) (Reported at SRL) 

 Inlet-NMOC = 405 ppmv as Methane (wet) 

 Heat Input: 

 MMBtu /hr  = Qsd x 60 / Fd x (20.9 – O2)/20.9 

   = 1,117 x 60 / 9,598 x (20.9 – 13.36) / 20.9 

   = 2.519 MMBtu/hr 

 Fuel Flow Rate: 

 Qf dscf/hr = MMBtu/hr  x 106 (Btu/MMBtu) / HHV 

   = 2.519 x 106 

471.7 x 60 

   = 89.0 dscf/min 

 Mass Rate as Hexane: 

 Outlet: 

   = 60 x NMOC x Qsd x 86.18 

   6 x 385.3 x 106 x (1-0.0871) 

   = <  0.0211 lb/hr Hexane 

 Inlet: 

   =60 x NMOC x Qf x 86.18 

            6 x 385.3 x 106 

   = 0.0806 lb/hr Hexane 
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SCS ENGINEERING-LEICHNER LANDFILL   CON 1 RUN 1  MWALLACE   1/11/2021   2/2 

 Destruction: 

   = 0.0806 – 0.0211 

             0.0806 

   =  > 0.7382 or 73.8% 

Results may differ due to rounding. 
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EXAMPLE CALCULATIONS 
STACK GAS VOLUMETRIC FLOW RATE WITH EPA SATURATION  

AND ISOKINETIC DETERMINATION 

Project name: _________________ Project number: ________________ 

Computed by: _________________ Calculation date: ________________ 

Run number: _________________ 

SAMPLE TRAIN DATA 

Meter calibration factor, Yd  _________  Y 

Stack area, square feet  _________  As 

Pitot Coefficient  _________  Cp 

Barometric pressure, in Hg  _________  Pbar 

Meter box volume, acf  _________  Vm 

Impinger liquid volume, g  _________  Vlc 

Meter temperature, °R  _________  Tm = (ºF plus 460) 

Meter pressure, (delta H) iwg  _________  ΔH 

Velocity head, (delta P) iwg  _________  ΔP 

Static pressure, iwg  _________  Psg 

Stack temperature, °F  _________  Ts 

Stack temperature, °R  _________  Ts = (ºF plus 460) 

Stack O2, % volume dry  _________  O2 

Stack CO2, % volume dry  _________  CO2 

Stack N2, % volume dry  _________  N2 = (100- % O2 - % CO2) 

Nozzle area, square feet  _________  An = 𝜋 (
𝐷𝑛

2
)

2
(

1 𝑓𝑡

12 𝑖𝑛
)

2
 

PM sampling time, minutes  _________  Θ 

Reference temperature, °R  _________  Tstd (ºF plus 460) 

Note:  The results calculated in the pages that follow may differ slightly from the results 
presented in the final report.  This difference can be attributed to “significant digit round-off 
errors” common when comparing computer spreadsheets results with those derived from 
using a calculator. 
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1. VOLUMETRIC FLOW RATE 

a. Standard sample gas volume, dscf 

𝑉𝑚 𝑠𝑡𝑑 = (𝑉𝑚)(𝑌)
(𝑇𝑠𝑡𝑑) [𝑃𝑏𝑎𝑟 + (

𝛥𝐻
13.6

)]

(𝑇𝑚)(𝑃𝑠𝑡𝑑)
 

𝑉𝑚 𝑠𝑡𝑑 = (               )(               )

(           ) [                      + (
                    

13.6
)]

(         )(29.92)
 

Vm std   = __________ dscf 

b. Water vapor volume, scf 

𝑉𝑤 𝑠𝑡𝑑 = (0.04715)(𝑉𝑙𝑐) (
𝑇𝑠𝑡𝑑

528
) 

𝑉𝑤 𝑠𝑡𝑑 = ( 0.04715 )(               ) (
     

528
) 

Vw std   = __________ scf 

c. Moisture content, non-dimensional 

𝐵𝑤𝑠 = (
𝑉𝑤 𝑠𝑡𝑑

𝑉𝑚 𝑠𝑡𝑑 + 𝑉𝑤 𝑠𝑡𝑑
) 

𝐵𝑤𝑠 = (
                 +                    

) 

Bws   = __________ moisture content (multiply by 100 for % by volume) 
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Page 3 of 4 

d. Psychrometry, @ Saturation 

𝑒" = 10^[6.6912 −  3144 /(T + 390.86)]  

𝑒" = 10^[6.6912 −  3144 /(            +390.86)] 

𝐵𝑤𝑠 (@𝑠𝑎𝑡) =
𝑒" 

(𝑃𝑠)
 

𝐵𝑤𝑠 (@𝑠𝑎𝑡) =
  

(            )
 

𝐵𝑤𝑠 (@𝑠𝑎𝑡)  = __________  

e. Stack gas molecular weight, lb/lb mole (dry) 

𝑀𝑊𝑑𝑟𝑦 = [0.44(%𝐶𝑂2)] + [0.32(%𝑂2)] + [0.28(%𝑁2)] 

𝑀𝑊𝑑𝑟𝑦 = [0.44(               )] + [0.32(                )] + [0.28(                  )] 

MWdry   = __________ lb/lb mole 

f. Stack gas molecular weight, lb/lb mole (wet)  

𝑀𝑊𝑤𝑒𝑡 = [𝑀𝑊𝑑𝑟𝑦(1 − 𝐵𝑤𝑠)] + [18(𝐵𝑤𝑠)] 

𝑀𝑊𝑤𝑒𝑡 = [                      (1 −              )] + [18(                 )] 

MWwet   = __________ lb/lb mole 

g. Absolute stack pressure, in Hg 

𝑃𝑠 = 𝑃𝑏𝑎𝑟 + (
𝑃𝑠𝑔

13.6
) 

𝑃𝑠 =                     + (
                     

13.6
) 

Ps   = __________ in. Hg 
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h. Stack velocity, ft/sec 

𝑣𝑠 = (85.49)(𝐶𝑝)(√∆𝑃)√
𝑇𝑠

(𝑃𝑠)(𝑀𝑊𝑤𝑒𝑡)
 

𝑣𝑠 = ( 85.49 )(               ) (√                  ) √
           

(                 )(                 )
 

vs   = __________ ft/sec 

i. Actual stack flow rate, acfm 

𝑄 = (𝑣𝑠)(𝐴𝑠)(60 𝑚𝑖𝑛/ℎ𝑟) 

𝑄 = (                 )(                 )(60 ) 

Q   = __________ acfm 

j. Standard stack gas flow rate, wscfm 

𝑄𝑤𝑠 = (𝑣𝑠)(𝐴𝑠)(60 𝑚𝑖𝑛/ℎ𝑟) (
𝑇𝑠𝑡𝑑

𝑇𝑠
) (

𝑃𝑠

𝑃𝑠𝑡𝑑
) 

𝑄𝑤𝑠 = (                   )(                   )( 60 ) (
             

           
) (

           

 29.92
) 

Qws   = __________ wscfm 

k. Standard stack gas flow rate, dscfm 

𝑄𝑑𝑠 = (𝑣𝑠)(𝐴𝑠)(60 𝑚𝑖𝑛/ℎ𝑟)(1 − 𝐵𝑤𝑠) (
𝑇𝑠𝑡𝑑

𝑇𝑠
) (

𝑃𝑠

𝑃𝑠𝑡𝑑
) 

𝑄𝑑𝑠 = (                  )(                  )(60)(1 −             ) (
           

                
) (

                

     29.92     
) 

Qds   = __________ dscfm 
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EXAMPLE CALCULATIONS 
GASEOUS EMISSIONS 

Project name: _________________ Project number: _________________ 

Computed by: _________________  

Run number: _________________ Gaseous species: _________________ 

EMISSIONS DATA 

Reference temperature, °R  _________  Tref = (ºF plus 460) 

Concentration of gaseous species, ppmvd  _________  C 

Flue gas moisture content, non-dimensional  _________  Bws 

Dry stack gas flow rate at standard conditions, dscfm  _________  Qds 

Stack O2, % volume dry  _________  O2 

Stack CO2, % volume dry  _________  CO2 

“F” factor of fuel based on O2, dscf/MMBtu @ 0% O2  _________  Fd 

Molecular weight of gaseous species, lb/lb mole  _________  MWs  where, 
MWs = 28.01 for CO 46.01 for NOX as NO2 64.06 for SOX as SO2 
 17.03 for NH3 12.01 for carbon, C 16.04 for methane (CH4) 

Specific molar volume of an ideal gas 
at standard conditions, ft3/lb mole  _________  SV  where, 

SV = 379.5 ft3/lb mole for Tref at 520 oR  (60 F) 
SV = 385.3 ft3/lb mole for Tref at 528 oR  (68 F) 
SV = 386.8 ft3/lb mole for Tref at530 oR  (70 F) 

SV = (379.5) 
 













520
)( RTref



 at different reference temperatures 

Note:  The results calculated in the pages that follow may differ slightly from the results 
presented in the final report.  This difference can be attributed to “significant digit round-off 
errors” common when comparing computer spreadsheets results with those derived from 
using a calculator. 
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1. GASEOUS EMISSIONS 

a. Mass emissions, lb/hr 

 hrmin/Q
SV

MW
CM ds

s 60)()10()( 6








   

 60)               (
               
               )10()               ( 6









 M  

M   = __________ lb/hr 

b. Emission rate, lb/MMBtu 



















 

2

6

%9.20
9.20)()10()(

O
F

SV

MW
CE d

s  























 

              9.20
9.20)               (

               
            

)10()               ( 6E  

E   = __________ lb/MMBtu 
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Leichner Landfill – Vancouver, WA 
2020 Compliance Source Test Report 

 

 

Appendix A.9  
General Equations 
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EMISSION CALCULATIONS 
 

1. Volumetric Flow and Isokinetics 
 
 a. Standard sample gas volume, dscf 

𝑉 ௦௧ௗ = (𝑉)(𝑌)
(𝑇௦௧ௗ + 460) ቀ𝑃 +

∆𝐻
13.6

ቁ

(𝑇 + 460)(𝑃௦௧ௗ)
 

 b. Water vapor volume, scf 

𝑉௪ ௦௧ௗ =  (0.04715)(𝑉) ൬
𝑇௦௧ௗ + 460

528
൰ 

 c. Moisture content, non-dimensional 

𝐵௪௦ =
𝑉௪ ௦௧ௗ

(𝑉 ௦௧ௗ + 𝑉௪ ௦௧ௗ)
 

 d. Stack gas molecular weight, lb/lb mole (dry) 

𝑀𝑊ௗ௬ = [0.44(%𝐶𝑂ଶ)] + [0.32(%𝑂ଶ)] + [0.28(%𝑁ଶ)] 

e. Stack gas molecular weight, lb/lb mole (wet) 

𝑀𝑊௪௧ = ൣ𝑀𝑊ௗ௬(1 − 𝐵௪௦)൧ + [18(𝐵௪௦)] 

f. Absolute stack pressure, in Hg 

𝑃௦ = 𝑃 + ൬
𝑃௦

13.6
൰ 

 g. Stack velocity, ft/sec 

𝑣௦ = (85.49)൫𝐶൯൫√∆𝑃൯ඨ
𝑇௦

(𝑃௦)(𝑀𝑊௪௧)
 

h. Actual stack flow rate, acfm 

𝑄 = (𝑣௦)(𝐴௦)(60 𝑚𝑖𝑛/ℎ𝑟) 

i. Standard stack gas flow rate, wscfm 

𝑄௪௦ = (𝑣௦)(𝐴௦)(60 𝑚𝑖𝑛/ℎ𝑟) ൬
𝑇௦௧ௗ + 460

𝑇௦ + 460
൰ ൬

𝑃௦

𝑃௦௧ௗ
൰ 

j. Standard stack gas flow rate, dscfm 

𝑄ௗ௦ = (𝑣௦)(𝐴௦)(60 𝑚𝑖𝑛/ℎ𝑟)(1 − 𝐵௪௦) ൬
𝑇௦௧ௗ + 460

𝑇௦ + 460
൰ ൬

𝑃௦

𝑃௦௧ௗ
൰ 

k. Percent isokinetic 

𝐼 =
(𝑇௦)(𝑉 ௦௧ௗ)(𝑃௦௧ௗ)(100)

(𝑇௦௧ௗ + 460)(𝑣௦)(𝜃)(𝐴)(𝑃௦)(60)(1 − 𝐵௪௦)
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2. Gaseous Emissions 
 

a. Concentration, ppm volume wet (i.e. to calculate wet ppm from dry ppm) 

𝐶௪ = (𝐶)(1 − 𝐵௪௦) 

b. Concentration, ppm @ 3% O2 dry 

𝐶ଷ = (𝐶) ቈ
(20.9 − 3.0)

(20.9 − % 𝑂ଶ)
 

c. Concentration, ppm @ 12% CO2 dry 

𝐶ଵଶ = (𝐶) ൬
12.0

% 𝐶𝑂ଶ
൰ 

d. Concentration, ppm volume dry (i.e. to calculate dry ppm from wet ppm) 

𝐶 = 
𝐶௪

(1 − 𝐵௪௦)
൨ 

e. Mass emission rate, lb/hr 

𝑀 = (𝐶)(𝐶𝐹)(𝑄ௗ௦)(60 𝑚𝑖𝑛/ℎ𝑟) 

where, 

CF = conversion factor from ppm to lb/scf: 

𝐶𝐹ேை௫ = 1.194 × 10ି ቌ

𝑙𝑏
𝑠𝑐𝑓ൗ

𝑝𝑝𝑚
ቍ 

𝐶𝐹ௌைଶ = 1.660 × 10ି ቌ

𝑙𝑏
𝑠𝑐𝑓ൗ

𝑝𝑝𝑚
ቍ 

𝐶𝐹 = 𝐶𝐹ேை ቀ
ெௐ

ெௐಿೀ
ቁ for other compounds (x) 

f. Emission rate, lb/MMBtu 

𝐸 = (𝐶)(𝐶𝐹)(𝐹ௗ) ൬
20.9

20.9 − % 𝑂ଶ
൰ 

g. Mass emission rate, grams/bhp-hr 

𝑀 = (𝑀) ൬
453.59 𝑔/𝑙𝑏

𝐽
൰ 
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3. Particulate Emissions 
 
 a. Grain loading, gr/dscf 

𝐺 = (0.0154) ൬
𝐺

𝑉 ௦௧ௗ
൰ 

 b. Grain loading corrected to 12% CO2, gr/dscf @ 12% CO2 

𝐺ଵଶ = (𝐺) ൬
12.0

% 𝐶𝑂ଶ
൰ 

 c. Mass emission rate, lb/hr 

𝑀 = (𝐺)(𝑄ௗ௦) ൬
60 𝑚𝑖𝑛/ℎ𝑟

7,000 𝑔𝑟/𝑙𝑏
൰ 

d. Emission rate, lb/MMBtu 

𝐸 = (𝐺) ൬
1 𝑙𝑏

7,000 𝑔𝑟
൰ (𝐹ௗ) ൬

20.9

20.9 − % 𝑂ଶ
൰ 

4. Fuel Factor “F” 
 

a. Choice #1 – use the values for Fd provided in Method 19, Table 19-1 
Choice #2 – if you have fuel ultimate and proximate analysis, calculate Fd 
                   (need fuel weight %CHONS, HHV) 
Stoichiometric fuel factor at 68 °F, dscf/MMBtu at 0% O2: 

𝐹ௗ =
(10)[3.64(% 𝐻) + 1.53(% 𝐶) + 0.14(% 𝑁) + 0.57(% 𝑆) − 0.46(% 𝑂)]

𝐻𝐻𝑉, 𝐵𝑡𝑢/𝑙𝑏
 

b. Fuel factor at 60 F (use if all your volumes and flows are at 60 °F) 

𝐹ௗ  = 𝐹ௗ ൬
520°𝑅

528°𝑅
൰ 
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5. Miscellaneous Equations 
 

a. Standard stack gas flow rate, calculated from fuel flow and F factor, dscfm  
 
Note:  Qf and HHV need to be in units of either lb/hr and Btu/lb, or scf/hr and Btu/scf.  
Do not mix units! 
 
(calculation based on stack %O2) 

𝑄ௗ௦ = ൫𝑄൯(𝐻𝐻𝑉)(10ି)(𝐹ௗ) ൬
20.9

20.9 − % 𝑂ଶ
൰ /(60 𝑚𝑖𝑛/ℎ𝑟) 

 or (calculation based on stack %CO2 – see EPA Method 19 for values of Fc) 

𝑄ௗ௦ = ൫𝑄൯(𝐻𝐻𝑉)(10ି)(𝐹) ൬
100

% 𝐶𝑂ଶ
൰ /(60 𝑚𝑖𝑛/ℎ𝑟) 

 b. Destruction efficiency of emission control device, % 

𝐸𝐹𝐹 = ቀ
ିೠ


ቁ (100%)   based on concentrations 

 or 

𝐸𝐹𝐹 = ቀ
ெିெೠ

ெ
ቁ (100%)   based on mass emission rates 

 c. Cylinder gas audit, % accuracy 

𝐴 = ൬
𝐶 − 𝐶

𝐶
൰ (100%) 
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Nomenclature: 
Ac = accuracy of CEMS during cylinder gas audit (CGA), % difference 
An = nozzle area, in2 ( r2), where  = 3.1416 and r = radius (½ diameter) in inches 
As = stack area, ft2 ( r2), where  = 3.1416 and r = radius (½ diameter) in feet 
Bws = flue gas moisture content (multiply by 100 for % by volume) 
C = concentration of gaseous species, ppm volume dry 
Ca = concentration of audit gas, ppm (for CGA, equation 5c) 
Cm = concentration measured by CEMS, ppm (for CGA, equation 5c) 
Cp = calibration factor for pitot tube, dimensionless 
Cw = concentration of gaseous species, ppm volume wet 
C3 = corrected concentration of gaseous species, ppm @ 3% O2 dry 
C12 = corrected concentration of gaseous species, ppm @ 12% CO2 dry 
E = mass emission rate, lb/MMBtu 
EFF = destruction or removal efficiency of emission control device, % efficiency 
Fc = stoichiometric “F” factor of fuel based on CO2, dscf/MMBtu @ 100% CO2 

Fd = stoichiometric “F” factor of fuel based on O2, dscf/MMBtu @ 0% O2 

G = particulate matter grain loading, grains/dscf 
G12 = corrected particulate matter grain loading, grains/dscf @ 12% CO2 

Gm = mass of collected particulate matter, mg 
HHV = higher heating value, Btu/cubic foot 
I = % isokinetic sampling rate, %  
J = brake horsepower, bhp 
Mj = mass emission rate of measured species (s), g/hp-hr 
M = mass emission rate, lb/hr 
MWdry = molecular weight of stack gas, dry basis 
MWwet = molecular weight of stack gas, wet basis 
MWs = molecular weight of gaseous species (s), lb/lb mole: 

CO: 28.01 (can use 28)  NOx as NO2:  46.01 (can use 46) 
SOx as SO2: 64.06 (can use 64)  Hydrocarbons as C: 12.01 (can use 12) 
Hydrocarbons as CH4: 16.04 (can use 16)  Hydrocarbons as C3H8: 44.10 (can use 44) 
NH3: 17.03 (can use 17) 

N2 = nitrogen content of stack gas, % volume dry 
Pbar = barometric pressure, in. Hg 
Ps = stack absolute pressure, in. Hg 
Psg = stack static pressure, inches of water, gauge (iwg) 
Q = wet stack gas flow rate at actual conditions, acfm 
Qf = fuel flow rate, scfh or lb/hr (be careful of units) 
Qds = dry stack gas flow rate at standard conditions, dscfm 
Qws = wet stack gas flow rate at standard conditions, wscfm 
SV = specific molar volume of an ideal gas at standard conditions, ft3/lb mole 
Tm = meter temperature, R 
Tstd = reference temperature, R 
Ts = stack gas temperature, R 
vs = stack gas velocity, ft/sec 
Vlc = volume of liquid collected in impingers, ml 
Vm = dry meter volume uncorrected, acf 
Vm std = dry meter volume corrected to standard conditions, dscf 
Vw std = volume of water vapor at standard conditions, scf 
Y = meter calibration coefficient, dimensionless 
ΔH = average pressure differential across meter, inches water 
ΔP = average velocity head of stack gas, inches water 
Θ = sampling time, minutes 
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EPA 25C/3C Analyses 
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@ X% O2 corrected to X% oxygen (corrected for dilution air)

|CC| absolute value of the confidence coefficient

|d| absolute value of the mean differences

ºC degrees Celsius (centrigade)

ºF degrees Fahrenheit

ºR degrees Rankine

" H2O inches of water column

13.6 specific gravity of mercury

ΔH pressure drop across orifice meter, inches H2O

ΔP velocity head of stack gas, inches H2O

θ total sampling time, minutes

µg microgram

ρa density of acetone, mg/ml

ρw density of water, 0.9982 g/ml or 0.002201 lb/ml

acfm actual cubic feet of gas per minute at stack conditions

An
cross-sectional area of nozzle, ft2

As cross-sectional area of stack, square feet (ft2)

Btu British thermal unit

Bws proportion by volume of water vapor in gas stream

Ca particulate matter concentration in stack gas, gr/acf

CAvg average unadjusted gas concentration, ppmv

CDir measured concentration of calibration gas, ppmv

cf or ft3 cubic feet

cfm cubic feet per minute

CGas average gas concentration adjusted for bias, ppmv

CM average of initial and final system bias check responses from upscale calibration gas, ppmv

cm or m3
cubic meters

CMA actual concentration of the upscale calibration gas, ppmv

CO average of initial and final system bias check responses from low-level calibration gas, ppmv

Cp pitot tube coefficient

Cs particulate matter concentration in stack gas, gr/dscf

CS calibration span, % or ppmv

CS measured concentration of calibration gas, ppmv

CV manufactured certified concentration of calibration gas, ppmv

D drift assessment, % of span

dcf dry cubic feet

dcm dry cubic meters

Dn diameter of nozzle, inches

Ds diameter of stack, inches

dscf dry standard cubic feet

dscfm dry standard cubic feet per minute

dscm dry standard cubic meters

Fd F-factor, dscf/MMBtu of heat input

fpm feet per minute

fps feet per second

ft feet

ft2 square feet

g gram

gal gallons

gr grains (7000 grains per pound)

UNITS AND ABBREVIATIONS

W021AS-005198-RT-1281 114 of 214



UNITS AND ABBREVIATIONS

gr/dscf grains per dry standard cubic feet

hr hour

I percent of isokinetic sampling

in inch

k kilo or thousand (metric units, multiply by 103)

K kelvin (temperature)

K3 conversion factor 0.0154 gr/mg

K4 conversion factor 0.002669 ((in. Hg)(ft3))/((ml)(°R))

kg kilogram

Kp pitot tube constant (85.49 ft/sec)

kwscfh thousand wet standard cubic feet per hour

l liters

lb/hr pounds per hour

lb/MMBtu pounds per million Btu

lpm liters per minute

m meter or milli

M thousand (English units) or mega (million, metric units)

m3
cubic meters

ma mass of residue of acetone after evaporation, mg

Md molecular weight of stack gas; dry basis, lb/lb-mole

meq milliequivalent

mg milligram

Mg megagram (106 grams)

min minute

ml or mL milliliter

mm millimeter

MM million (English units)

MMBtu/hr million Btu per hour

mn total amount of particulate matter collected, mg

mol mole

mol. wt. or MW molecular weight

Ms molecular weight of stack gas; wet basis, lb/lb-mole

MW molecular weight or megawatt

n number of data points

ng nanogram

nm nanometer

Pbar barometric pressure, inches Hg

pg picogram

Pg stack static pressure, inches H2O

Pm barometric pressure of dry gas meter, inches Hg

ppb parts per billion

ppbv parts per billion, by volume

ppbvd parts per billion by volume, dry basis

ppm parts per million

ppmv parts per million, by volume

ppmvd parts per million by volume, dry basis

Ps absolute stack gas pressure, inches Hg

psi pounds per square inch

psia pounds per square inch absolute

psig pounds per square inch gauge

Pstd standard absolute pressure, 29.92 inches Hg

Qa volumetric flow rate, actual conditions, acfm
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UNITS AND ABBREVIATIONS

Qs volumetric flow rate, standard conditions, scfm

Qstd volumetric flow rate, dry standard conditions, dscfm

R ideal gas constant 21.85 ((in. Hg) (ft3))/((°R) (lbmole))

SBfinal post-run system bias check, % of span

SBi pre-run system bias check, % of span

scf standard cubic feet

scfh standard cubic feet per hour

scfm standard cubic feet per minute

scm standard cubic meters

scmh standard cubic meters per hour

sec second

sf, sq. ft., or ft2 square feet

std standard

t metric ton (1000 kg)

T 0.975 t-value

Ta absolute average ambient temperature,  ºR (+460 for English)

Tm absolute average dry gas meter temperature, ºR (+460 for English)

ton or t ton = 2000 pounds

tph or tons/hr tons per hour

tpy or tons/yr tons per year

Ts absolute average stack gas meter temperature,  ºR (+460 for English)

Tstd absolute temperature at standard conditions

V volt

Va volume of acetone blank, ml

Vaw volume of acetone used in wash, ml

Vlc total volume H2O collected in impingers and silica gel, grams

Vm volume of gas sampled through dry gas meter, ft3

Vm(std) volume of gas measured by the dry gas meter, corrected to standard conditions, dscf

Vma stack gas volume sampled, acf

Vn volume collected at stack conditions through nozzle, acf

Vs average stack gas velocity, feet per second

Vwc(std) volume of water vapor condensed, corrected to standard conditions, scf

Vwi(std) volume of water vapor in gas sampled from impingers, scf

Vwsg(std) volume of water vapor in gas sampled from silica gel, scf

W watt

Wa weight of residue in acetone wash, mg 

Wimp total weight of impingers, grams

Wsg total weight of silica gel, grams

Y dry gas meter calibration factor, dimensionless
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AAS atomic absorption spectroscopy

ACDP air contaminant discharge permit

ACE analyzer calibration error, percent of span

AD absolute difference

ADL above detection limit

AETB Air Emissions Testing Body

AS applicable standard (emission limit)

ASTM American Society For Testing And Materials

BACT best achievable control technology

BDL below detection limit

BHP brake horsepower

BIF boiler and industrial furnace

BLS black liquor solids

CC confidence coefficient

CD calibration drift

CE calibration error

CEM continuous emissions monitor

CEMS continuous emissions monitoring system

CERMS continuous emissions rate monitoring system

CET calibration error test

CFR Code of Federal Regulations

CGA cylinder gas audit

CHNOS elemental analysis for determination of C, H, N, O, and S content in fuels

CNCG concentrated non-condensable gas

CO catalytic oxidizer

COC chain of custody

COMS continuous opacity monitoring system

CPM condensible particulate matter

CPMS continuous parameter monitoring system

CT combustion turbine

CTM conditional test method

CTO catalytic thermal oxidizer

CVAAS cold vapor atomic absorption spectroscopy

De equivalent diameter

DE destruction efficiency

Dioxins polychlorinated dibenzo-p-dioxins (pcdd's)

DLL detection level limited

DNCG dilute non-condensable gas

ECD electron capture detector

EIT Engineer In Training

ELCD electoconductivity detector (hall detector)

EMPC estimated maximum possible concentration

EPA US Environmental Protection Agency

EPRI Electric Power Research Institute

ES emission standard (applicable limit)

ESP electrostatic precipitator

EU emission unit

FCCU fluid catalytic cracking unit

FGD flue gas desulfurization

FI flame ionization

FIA flame ionization analyzer

FID flame ionization detector

FPD flame photometric detector

FPM filterable particulate matter

ACRONYMS
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ACRONYMS

FTIR Fourier-transform infrared spectroscopy

FTPB field train proof blank

FTRB field train recovery blank

Furans polychlorinated dibenzofurans (pcdf's)

GC gas chromatography

GC/MS gas chromatography/mass spectroscopy

GFAAS graphite furnace atomic absorption spectroscopy

GFC gas filter correlation

GHG greenhouse gas

HAP hazardous air pollutant

HC hydrocarbons

HHV higher heating value

HPLC high performance liquid chromatography

HRGC/HRMS high-resolution gas chromatography/high-resolution mass spectroscopy

HRSG heat recovery steam generator

IC ion chromatography

ICAP inductively-coupled argon plasmography

ICPCR ion chromatography with a post-column reactor

IR infrared radiation

ISO International Standards Organization

kW kilowatts

LFG landfill gas

LHV lower heating value

LPG liquified petroleum gas

MACT maximum achievable control technology

MDI methylene diphyenyl diisocyanate

MDL method detection limit

MNOC maximum normal operating conditions

MRL method reporting limit

MS mass spectrometry

NA not applicable or not available

NCASI National Council For Air And Steam Improvement

NCG non-condensable gases

NDIR non-dispersive infrared

NESHAP National Emissions Standards For Hazardous Air Pollutants

NG natural gas

NIOSH National Institute For Occupational Safety And Health

NIST National Institute Of Standards And Technology

NMC non-methane cutter

NMOC non-methane organic compounds

NMVOC non-methane volatile organic compounds

NPD nitrogen phosphorus detector

NSPS New Source Performance Standards

OSHA Occupational Safety And Health Administration

PAH polycyclic aromatic hydrocarbons

PCB polychlorinated biphenyl compounds

PCWP plywood and composite wood products

PE Professional Engineer

PFAS per- and polyfluoroalkyl substances (PFAS) 

PI photoionization

PID photoionization detector

PM particulate matter

PM10 particulate matter less than 10 microns in aerodynamic diameter

PM2.5 particulate matter less than 2.5 microns in aerodynamic diameter
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ACRONYMS

POM polycyclic organic matter

PS performance specification

PSD particle size distribution

PSEL plant site emission limits

PST performance specification test

PTE permanent total enclosure

PTM performance test method

QA/QC quality assurance and quality control

QI Qualified Individual

QSTI Qualified Source Testing Individual

RA relative accuracy

RAA relative accuracy audit

RACT reasonably available control technology

RATA relative accuracy test audit

RCTO rotary concentrator thermal oxidizer

RICE stationary reciprocating internal combustion engine

RM reference method

RTO regenerative thermal oxidizer

SAM sulfuric acid mist

SCD sulfur chemiluminescent detector

SCR selective catalytic reduction system

SD standard deviation

Semi-VOST semivolatile organic compounds sample train

SRM standard reference material

TAP toxic air pollutant

TBD to be determined

TCA thermal conductivity analyzer

TCD thermal conductivity detector

TGNENMOC total gaseous non-ethane non-methane organic compounds

TGNMOC total gaseous non-methane organic compounds

TGOC total gaseous organic compounds

THC total hydrocarbons

TIC tentatively identified compound

TO thermal oxidizer

TO toxic organic (as in EPA Method TO-15)

TPM total particulate matter

TSP total suspended particulate matter

TTE temporary total enclosure

ULSD ultra-low sulfur diesel

UV ultraviolet radiation range

VE visible emissions

VOC volatile organic compounds

VOST volatile organic sample train

WC water column

WWTP waste water treatment plant
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Ag silver SO2 sulfur dioxide

As arsenic SO3 sulfur trioxide

Ba barium SOx sulfur oxides

Be beryllium TCDD tetrachlorodibenzodioxin

C carbon TCDF tetrachlorodibenzofuran

Cd cadmium  TGOC total gaseous organic concentration

CdS cadmium sulfide THC total hydrocarbons

CH2O formaldehyde Tl thallium

CH3CHO acetaldehyde TRS total reduced sulfur compounds

CH3OH methanol Zn zinc

CH4 methane

C2H4O ethylene oxide

C2H6 ethane

C3H4O acrolein

C3H6O propionaldehyde

C3H8 propane

C6H5OH phenol

Cl2 chlorine

ClO2 chlorine dioxide

CO carbon monoxide

Co cobalt

CO2 carbon dioxide

Cr chromium

Cu copper

EtO ethylene oxide

EtOH ethyl alcohol (ethanol)

H2 hydrogen

H2O water

H2O2 hydrogen peroxide

H2S hydrogen sulfide

H2SO4 sulfuric acid

HCl hydrogen chloride

Hg mercury

IPA isopropyl alcohol

MDI methylene diphyenyl diisocyanate

MEK methyl ethyl ketone

MeOH methanol

Mn manganese

N2 nitrogen

NH3 ammonia

Ni nickel

NO nitric oxide

NO2 nitrogen dioxide

NOx nitrogen oxides

O2 oxygen

P  phosphorus

Pb lead

PCDD polychlorinated dibenzo-p-dioxins

PCDF polychlorinated dibenzofurans

Sb antimony

Se selenium

CHEMICAL NOMENCLATURE
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Appendix D.2  
Manual Test Method QA/QC Data 
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Date: 12/09/20

Time: 8:35

Data By: Becker

Reference: http://forecast.weather.gov/MapClick.php?CityName=Orange&state=CA&site=SGX&textField1=33.7878&textField2=-117.852&e=1
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Barometric Pressure Determination

Reference Barometer ID

Reference Barometer Location

Reference Barometer Other Info.
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Date: 12/10/20

Time: 10:35

Data By: Becker

Reference: http://forecast.weather.gov/MapClick.php?CityName=Orange&state=CA&site=SGX&textField1=33.7878&textField2=-117.852&e=1

Pearson Airfield (KVUO)

Lat: 45.62103   Lon: 122.65419   Elev: 20

Last Update on 10 Dec 10:05 PDT

30.06

20
30.04

Vancouver WA

20

30.04

20

30.02

Sampling Location Height (above/below site elevation)

Sampling Location Barometric Pressure

Test Barometer Location/Site

Location/Site Elevation

Location/Site Barometric Pressure

Reference Barometer Indication, corrected to sea level

Reference Barometer Reference Elevation

Reference Barometer Actual Pressure 

Barometric Pressure Determination

Reference Barometer ID

Reference Barometer Location

Reference Barometer Other Info.
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Date: 12/10/20

Time: 12:51

Data By: Becker

Reference: http://forecast.weather.gov/MapClick.php?CityName=Orange&state=CA&site=SGX&textField1=33.7878&textField2=-117.852&e=1

Pearson Airfield (KVUO)

Lat: 45.62103   Lon: 122.65419   Elev: 20

Last Update on 10 Dec 11:35 PDT

30.03

20
30.01

Vancouver WA

20

30.01

20

29.99

Sampling Location Height (above/below site elevation)

Sampling Location Barometric Pressure

Test Barometer Location/Site

Location/Site Elevation

Location/Site Barometric Pressure

Reference Barometer Indication, corrected to sea level

Reference Barometer Reference Elevation

Reference Barometer Actual Pressure 

Barometric Pressure Determination

Reference Barometer ID

Reference Barometer Location

Reference Barometer Other Info.
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Date: 12/10/20

Time: 16:23

Data By: Becker

Reference: http://forecast.weather.gov/MapClick.php?CityName=Orange&state=CA&site=SGX&textField1=33.7878&textField2=-117.852&e=1

Pearson Airfield (KVUO)

Lat: 45.62103   Lon: 122.65419   Elev: 20

Last Update on 10 Dec 16:05 PDT

30.04

20
30.02

Vancouver WA

20

30.02

20

30.00

Sampling Location Height (above/below site elevation)

Sampling Location Barometric Pressure

Test Barometer Location/Site

Location/Site Elevation

Location/Site Barometric Pressure

Reference Barometer Indication, corrected to sea level

Reference Barometer Reference Elevation

Reference Barometer Actual Pressure 

Barometric Pressure Determination

Reference Barometer ID

Reference Barometer Location

Reference Barometer Other Info.
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Appendix D.3  
Instrumental Test Method QA/QC Data 
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Analyzer Configuration
Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Voltage max: 10 10 10 10 9.7

Voltage offset: 0 0 0 0 0

Range: 10 10 10 10 10

Upscale:

Downscale:

Cylinder Information
Zero Number: CC22943 CC22943 CC22943 CC22943 CC22943

Zero Conc: 0 0 0 0 0

Low Number:

Low Conc:

Mid Number: CC201277 CC201277 CC701823 EB0085602 CC68637

Mid Conc: 10.01 10.11 27.77 4.912 15.18

High Number: CC40998N CC40998N CC157148 CC497277 CC138833

High Conc: 20.93 18.55 56.2 9.919 27.52

Bias Number: CC201277 CC201277 CC701823 EB0085602 CC68637

Bias Conc: 10.01 10.11 27.77 4.912 15.18

Page 1 Dec 9 2020 - 07:54:42
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Calibration
Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: 0.021 0.018 0.020 0.051 -0.200

Low reading: 0.000 0.000 0.000 0.000 0.000

Mid reading: 10.11 10.05 26.96 4.953 15.18

High reading: 20.85 18.54 56.23 9.964 27.30

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.100 0.097 0.036 0.514 -0.727

Mid %Err: <2.0 0.478 -0.323 -1.441 0.413 0.000

High %Err: <2.0 -0.382 -0.054 0.053 0.454 -0.799
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Initial bias
Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: 0.021 0.018 0.020 0.051 -0.200

Low reading: 0.000 0.000 0.000 0.000 0.000

Mid reading: 10.11 10.05 26.96 4.953 15.18

High reading: 20.85 18.54 56.23 9.964 27.30

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.100 0.097 0.036 0.514 -0.727

Mid %Err: <2.0 0.478 -0.323 -1.441 0.413 0.000

High %Err: <2.0 -0.382 -0.054 0.053 0.454 -0.799

Initial Bias Data

Zero reading: 0.057 0.070 0.212 0.198 0.689

Span reading: 9.908 9.883 26.52 4.828 14.37

Zero % bias: <5.0 0.172 0.280 0.342 1.482 3.230

Span % bias: <5.0 -0.965 -0.900 -0.783 -1.260 -2.943
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Calibration
Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: 0.021 0.018 0.020 0.051 0.035

Low reading: 0.000 0.000 0.000 0.000 0.000

Mid reading: 10.11 10.05 26.96 4.953 15.08

High reading: 20.85 18.54 56.23 9.964 27.51

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.100 0.097 0.036 0.514 0.127

Mid %Err: <2.0 0.478 -0.323 -1.441 0.413 -0.363

High %Err: <2.0 -0.382 -0.054 0.053 0.454 -0.036
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Initial bias
Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: 0.021 0.018 0.020 0.051 0.035

Low reading: 0.000 0.000 0.000 0.000 0.000

Mid reading: 10.11 10.05 26.96 4.953 15.08

High reading: 20.85 18.54 56.23 9.964 27.51

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.100 0.097 0.036 0.514 0.127

Mid %Err: <2.0 0.478 -0.323 -1.441 0.413 -0.363

High %Err: <2.0 -0.382 -0.054 0.053 0.454 -0.036

Initial Bias Data

Zero reading: 0.057 0.070 0.212 0.198 0.399

Span reading: 9.908 9.883 26.52 4.828 13.95

Zero % bias: <5.0 0.172 0.280 0.342 1.482 1.323

Span % bias: <5.0 -0.965 -0.900 -0.783 -1.260 -4.106
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Analyzer Configuration
Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Voltage max: 10 10 10 10 9.7

Voltage offset: 0 0 0 0 0

Range: 10 10 10 10 10

Upscale:

Downscale:

Cylinder Information
Zero Number: CC22943 CC22943 CC22943 CC22943 CC22943

Zero Conc: 0 0 0 0 0

Low Number:

Low Conc:

Mid Number: CC201277 CC201277 CC701823 EB0085602 CC68637

Mid Conc: 10.01 10.11 27.77 4.912 15.18

High Number: CC40998N CC40998N CC157148 CC497277 CC138833

High Conc: 20.93 18.55 56.2 9.919 27.52

Bias Number: CC201277 CC201277 CC701823 EB0085602 CC68637

Bias Conc: 10.01 10.11 27.77 4.912 15.18
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Calibration
Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: -0.029 -0.001 0.007 -0.068 0.068

Low reading: 0.000 0.000 0.000 0.000 0.000

Mid reading: 10.01 9.843 26.96 5.008 14.95

High reading: 20.90 18.54 56.23 9.763 27.42

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.139 -0.005 0.012 -0.686 0.247

Mid %Err: <2.0 0.000 -1.439 -1.441 0.968 -0.836

High %Err: <2.0 -0.143 -0.054 0.053 -1.573 -0.363
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Initial bias
Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: -0.029 -0.001 0.007 -0.068 0.068

Low reading: 0.000 0.000 0.000 0.000 0.000

Mid reading: 10.01 9.843 26.96 5.008 14.95

High reading: 20.90 18.54 56.23 9.763 27.42

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.139 -0.005 0.012 -0.686 0.247

Mid %Err: <2.0 0.000 -1.439 -1.441 0.968 -0.836

High %Err: <2.0 -0.143 -0.054 0.053 -1.573 -0.363

Initial Bias Data

Zero reading: 0.015 0.034 0.198 0.287 -0.031

Span reading: 9.933 9.978 26.81 4.776 13.95

Zero % bias: <5.0 0.210 0.189 0.340 3.579 -0.360

Span % bias: <5.0 -0.368 0.728 -0.267 -2.339 -3.634
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Calibration
Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: -0.029 -0.001 0.007 0.061 -0.086

Low reading: 0.000 0.000 0.000 0.000 0.000

Mid reading: 10.01 9.843 26.96 5.064 15.00

High reading: 20.90 18.54 56.23 9.906 27.34

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.139 -0.005 0.012 0.615 -0.313

Mid %Err: <2.0 0.000 -1.439 -1.441 1.532 -0.654

High %Err: <2.0 -0.143 -0.054 0.053 -0.131 -0.654
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust Scenario 2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

Initial bias
Name: O2-741 CO2-741 NOx-695 CO-270 SO2-563

Make/Model:

25A or 7E: 7E 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000 0.000

Low:

Mid: 10.01 10.11 27.77 4.912 15.18

High: 20.93 18.55 56.20 9.919 27.52

Calibration Readings

Zero reading: -0.029 -0.001 0.007 0.061 -0.086

Low reading: 0.000 0.000 0.000 0.000 0.000

Mid reading: 10.01 9.843 26.96 5.064 15.00

High reading: 20.90 18.54 56.23 9.906 27.34

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.139 -0.005 0.012 0.615 -0.313

Mid %Err: <2.0 0.000 -1.439 -1.441 1.532 -0.654

High %Err: <2.0 -0.143 -0.054 0.053 -0.131 -0.654

Initial Bias Data

Zero reading: 0.015 0.034 0.198 0.018 0.131

Span reading: 9.933 9.978 26.81 5.085 13.68

Zero % bias: <5.0 0.210 0.189 0.340 -0.434 0.789

Span % bias: <5.0 -0.368 0.728 -0.267 0.212 -4.797
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

NOx Converter Check
Time NOx reading, ppm Efficiency, %
14:10:11 46.980 92.2%

14:10:12 47.000 92.3%

14:10:13 47.030 92.3%

14:10:14 47.050 92.4%

14:10:15 47.050 92.4%

14:10:16 47.070 92.4%

14:10:17 47.070 92.4%

14:10:18 47.080 92.4%

14:10:19 47.110 92.5%

14:10:20 47.110 92.5%

14:10:21 47.100 92.5%

14:10:22 47.130 92.5%

14:10:23 47.120 92.5%

14:10:24 47.150 92.6%

14:10:25 47.160 92.6%

14:10:26 47.160 92.6%

14:10:27 47.180 92.6%

14:10:28 47.180 92.6%

14:10:29 47.180 92.6%

14:10:30 47.170 92.6%

14:10:31 47.180 92.6%

14:10:32 47.190 92.7%

14:10:33 47.210 92.7%

14:10:34 47.200 92.7%

14:10:35 47.230 92.7%

14:10:36 47.250 92.8%

14:10:37 47.250 92.8%

14:10:38 47.240 92.8%

14:10:39 47.240 92.8%

14:10:40 47.270 92.8%

14:10:41 47.280 92.8%

14:10:42 47.280 92.8%

14:10:43 47.300 92.9%

14:10:44 47.300 92.9%

14:10:45 47.320 92.9%

14:10:46 47.320 92.9%

14:10:47 47.330 92.9%

14:10:48 47.350 93.0%

14:10:49 47.350 93.0%

14:10:50 47.370 93.0%

14:10:51 47.370 93.0%

14:10:52 47.370 93.0%
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

14:10:53 47.380 93.0%

14:10:54 47.380 93.0%

14:10:55 47.400 93.1%

14:10:56 47.410 93.1%

14:10:57 47.400 93.1%

14:10:58 47.420 93.1%

14:10:59 47.420 93.1%

14:11:00 47.430 93.1%

14:11:01 47.440 93.1%

14:11:02 47.460 93.2%

14:11:03 47.470 93.2%

14:11:04 47.480 93.2%

14:11:05 47.490 93.2%

14:11:06 47.490 93.2%

14:11:07 47.470 93.2%

14:11:08 47.480 93.2%

14:11:09 47.480 93.2%

14:11:10 47.490 93.2%

14:11:11 47.500 93.3%

14:11:12 47.500 93.3%

14:11:13 47.510 93.3%

14:11:14 47.530 93.3%

14:11:15 47.550 93.4%

14:11:16 47.540 93.3%

14:11:17 47.550 93.4%

14:11:18 47.560 93.4%

14:11:19 47.560 93.4%

14:11:20 47.560 93.4%

14:11:21 47.580 93.4%

14:11:22 47.580 93.4%

14:11:23 47.580 93.4%

14:11:24 47.600 93.5%

14:11:25 47.590 93.4%

14:11:26 47.590 93.4%

14:11:27 47.600 93.5%

14:11:28 47.620 93.5%

14:11:29 47.620 93.5%

14:11:30 47.620 93.5%

14:11:31 47.640 93.5%

14:11:32 47.640 93.5%

14:11:33 47.640 93.5%

14:11:34 47.660 93.6%

14:11:35 47.660 93.6%

14:11:36 47.640 93.5%

14:11:37 47.660 93.6%
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

14:11:38 47.670 93.6%

14:11:39 47.670 93.6%

14:11:40 47.660 93.6%

14:11:41 47.690 93.6%

14:11:42 47.690 93.6%

14:11:43 47.690 93.6%

14:11:44 47.700 93.7%

14:11:45 47.720 93.7%

14:11:46 47.720 93.7%

14:11:47 47.740 93.7%

14:11:48 47.740 93.7%

14:11:49 47.740 93.7%

14:11:50 47.740 93.7%

14:11:51 47.740 93.7%

14:11:52 47.760 93.8%

14:11:53 47.750 93.8%

14:11:54 47.760 93.8%

14:11:55 47.760 93.8%

14:11:56 47.760 93.8%

14:11:57 47.780 93.8%

14:11:58 47.780 93.8%

14:11:59 47.770 93.8%

14:12:00 47.780 93.8%

14:12:01 47.790 93.8%

14:12:02 47.800 93.9%

14:12:03 47.820 93.9%

14:12:04 47.810 93.9%

14:12:05 47.830 93.9%

14:12:06 47.840 93.9%

14:12:07 47.830 93.9%

14:12:08 47.850 94.0%

14:12:09 47.850 94.0%

14:12:10 47.850 94.0%

14:12:11 47.870 94.0%

14:12:12 47.850 94.0%

14:12:13 47.890 94.0%

14:12:14 47.880 94.0%

14:12:15 47.880 94.0%

14:12:16 47.880 94.0%

14:12:17 47.900 94.1%

14:12:18 47.900 94.1%

14:12:19 47.900 94.1%

14:12:20 47.900 94.1%

14:12:21 47.900 94.1%

14:12:22 47.900 94.1%
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MAQDAQ 1.0
Project Name: SCS
Engineers/ Leichner Landfill

Project Number: Proj-005198 CEMS Operator: PB Unit/Condition: Flare
Exhaust

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 2 Points per port: 6 DAQ Device: DT9806(00)

14:12:23 47.890 94.0%

14:12:24 47.900 94.1%

14:12:25 47.910 94.1%

14:12:26 47.920 94.1%

14:12:27 47.910 94.1%

14:12:28 47.910 94.1%

14:12:29 47.920 94.1%

14:12:30 47.920 94.1%

14:12:31 47.920 94.1%

14:12:32 47.910 94.1%

14:12:33 47.930 94.1%

14:12:34 47.930 94.1%

14:12:35 47.930 94.1%

14:12:36 47.940 94.1%

14:12:37 47.930 94.1%

14:12:38 47.940 94.1%

14:12:39 47.950 94.1%

14:12:40 47.950 94.1%

14:12:41 47.960 94.2%

14:12:42 47.960 94.2%

14:12:43 47.970 94.2%

14:12:44 47.970 94.2%

14:12:45 47.970 94.2%

14:12:46 47.990 94.2%

14:12:47 47.980 94.2%

14:12:48 48.010 94.3%

14:12:49 48.010 94.3%

14:12:50 48.000 94.2%

14:12:51 48.030 94.3%

14:12:52 48.030 94.3%

14:12:53 48.030 94.3%

14:12:54 48.040 94.3%

14:12:55 48.040 94.3%

14:12:56 48.040 94.3%

14:12:57 48.050 94.3%

Summary
Analyzer: NOx-695

NO2 Cylinder Concentration: 50.93

NO2 Cylinder Number: CC506616

NOx Analyzer Reading: 48.050

Efficiency: 94.3%

Page 4 Dec 9 2020 - 14:13:01
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI94E15A0035 Reference Number: 48-124572446-1
Cylinder Number: CC157148 Cylinder Volume: 146.9 CF
Laboratory: 124 - Los Angeles (SAP) - CA Cylinder Pressure: 2015 PSIG
PGVP Number: B32016 Valve Outlet: 660
Gas Code: CO,CO2,NO,NOX,BALN Certification Date: Sep 08, 2016

Expiration Date: Sep 08, 2024
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

mole/mole basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 55.00 PPM 56.20 PPM G1 +/- 1.1% NIST Traceable 09/01/2016, 09/08/2016
CARBON MONOXIDE 55.00 PPM 54.88 PPM G1 +/- 0.7% NIST Traceable 09/01/2016
NITRIC OXIDE 55.00 PPM 55.99 PPM G1 +/- 1.1% NIST Traceable 09/01/2016, 09/08/2016
CARBON DIOXIDE 5.000 % 4.994 % G1 +/- 0.5% NIST Traceable 09/01/2016
NITROGEN Balance -

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 14060755 CC434464 49.88 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% Feb 22, 2020
PRM 12328 680179 10.01 PPM NITROGEN DIOXIDE/NITROGEN +/- 2.0% Oct 15, 2014
NTRM 13061209 CC403877 49.40 PPM NITRIC OXIDE/NITROGEN +/- 0.8% Nov 19, 2019
GMIS 1211201301 CC501041 4.950 PPM NITROGEN DIOXIDE/NITROGEN +/- 2.0% Dec 11, 2016
NTRM 10060133 CC307775 5.027 % CARBON DIOXIDE/NITROGEN +/- 0.4% Dec 02, 2021
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS 6E CO2 NDIR Aug 16, 2016
Thermo 48i-TLE 1132250557 CO NDIR Aug 05, 2016
Nicolet 6700 AHR0801551 NO FTIR Aug 30, 2016
Nicolet 6700 AHR0801551 NO2 FTIR Sep 06, 2016

Triad Data Available Upon Request

                   Signature on file                  
Approved for Release Page 1 of 48-124572446-1
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INTERFERENCE RESPONSE TEST 

Date of Test: 12/5/17    Name: Brett Sherwood 
Analyzer: Type / Model: O2/CO2 CAI 700  HE# 741 
Serial Number: 1708026 

Method Referenced: EPA Method 7E 

O2 Results: 

Test Gas 
Concentration, 
ppmv or % 

Analyzer Output Response 
% 

Interference % 
of Span 
(21.42 %) 

SO2  490.2 0.01 0.04 
CO2  19.52  0.02  0.09 
NO 475.5 -0.01 0.04 

  NO2 50.08 0.13 0.61 
H2 40 0.21 0.98 
CO 445.3 0.04 0.19 

A Calibration Cylinder containing 21.42% oxygen was used to 
Span Analyzer 

Interference Response Results: 

Sum of Absolute 
Differences 

Sum of Individual Gases 
Percent Interferences 

Max Allowable 
Percent of Span 
Interference (%) 

0.42 1.95 2.5 

O2 Results: 

Test Gas 
Concentration, 
ppmv or % 

Analyzer Output Response 
% 

Interference % 
of Span 
(19.52 %) 

SO2  490.2 0.00 0.0 
CO2  4.945 0.00  0.0 
NO 475.5  0.00 0.0 

  NO2 50.08 0.00 0.0 
H2 40 0.00 0.0 
CO 445.3 0.02 0.01 
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A Calibration Cylinder containing 19.52% carbon dioxide was used to 
Span Analyzer 

Interference Response Results: 

Sum of Absolute 
Differences 

Sum of Individual Gases 
Percent Interferences 

Max Allowable 
Percent of Span 
Interference (%) 

0.02 0.01 2.5 

W021AS-005198-RT-1281 170 of 214



INTERFERENCE RESPONSE TEST 

Date of Test: 2/7/2018 Name: Sleight Halley 
Analyzer: Type / Model:  NOx, O2 / CAI 700 Series 
Serial Number: 92/ PN # 1712003 

Method Referenced: EPA Method 7E 

NOx Results: 

Test Gas 
Concentration, 
ppmv or %  

Analyzer Output 
Response ppmv 

Interference % of 
Span 
(127.0 ppmv) 

SO2 50.59 -0.1 0.08 
O2 21.1 -0.1 0.08 
CO 24.21 -0.1 0.08 
CO2 19.43 -0.1 0.08 
CH4 909 -0.1 0.08 

A Calibration Cylinder containing 127.0 ppm NOx was used to calibrate the 
analyzer. 

Results: 

Test Gas 
Sum of Absolute 
Differences 

Sum of Individual Gases 
% Interferences 

Max Allowable 
Percent of Span 
Interference (%) 

NOx 0.5 0.4 2.5 

O2 Results: 

Test Gas 
Concentration, 
ppmv or %  

Analyzer Output 
Response % 

Interference % of 
Span 
(21.1%) 

SO2 50.59 0.01 0.00 
CO2 19.43 / 5.05 O2 4.97 0.38 
CO. 24.21 -0.01 0.00 
NO 126.2 -0.01 0.00 
NO2 50.15 0.12 0.57 
CH4 909 / 20.95 O2 20.95 0.00 

A Calibration Cylinder containing 21.1% Oxygen was used to Span Analyzer. 
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Results: 

Test Gas 
Sum of Absolute 
Differences 

Sum of Individual Gases 
% Interferences 

Max Allowable 
Percent of Span 
Interference (%) 

O2 0.20 0.95 2.5 
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INTERFERENCE RESPONSE TEST 

Date of Test: 1/25/02 Name:  Mike Eisele 
Analyzer: Type / Model: CO / Thermo Env. 48i Serial Number: 000270 

Test Gas 
Concentration, 
ppmv or %  

Analyzer Output Response, 
ppmv 

% of Span 
(1000 ppmv) 

SO2 170.3 ppmv 0 0.0 
O2 20.95 % -0.1 0.01 
*CO2 9.7% 0 0.0 

*Used bottle of CO2 at 100% concentration and diluted it with 100% N2 to get a
concentration of about 10% CO2. 

Bias Check: 

Test Gas 
Concentration, 
ppmv  

Analyzer Output Response, 
ppmv Bias Check (%) 

CO 880 875 0.5 

Performance Specifications: 

Analyzer EPA Ref. 
 Method 

Allowable 
Interference 
(% of analyzer span) 

Gas Values To Introduce Into Analyzers 
(EPA Method 20) 

SO2 6C 7% 20020 ppm 
O2 6C 7% 20.91 percent 
CO2 6C 7% 101 percent 
CO 20 2% 50050 ppm 

Note:  Concentration for SO2 was slightly lower than listed; 170.3 ppmv was the 
closest concentration cylinder available at the time of the interference checks.  
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INTERFERENCE RESPONSE TEST 
 
 
Date of Test: 3/07/02  Name: Tim Hertel 
Analyzer: Type / Model: SO2

 / Ametek 900 Series Serial Number: 000563 
 
Results: 
 
Test Gas 

Concentration,  
ppmv or %  Analyzer Output Response, % 

% of Span 
(180 ppmv) 

O2 20.95% 0.0 0.0 
*CO2 10% 0.0 0.0 
**CO 512 ppmv 0.6 0.3 
 
*Used bottle of CO2 at 100% concentration and diluted it with 100% N2 to get a 
concentration of about 10% CO2. 
 
**Used CO cylinder with 5% concentration and diluted it with 100% N2 to get a 
concentration of about 500 ppmv CO. 
 
Bias Check: 

Test Gas 
Concentration, 
ppmv  

Analyzer Output Response, 
ppmv Bias Check (%) 

SO2 170.3  170.0 0.2 
 
 
 
Performance Specifications: 
 
Analyzer 

 
EPA Ref. 
 Method 

Allowable 
Interference 
(% of analyzer span) 

 
Gas Values To Introduce Into Analyzers 
(EPA Method 20) 

SO2 6C 7% 20020 ppm 
O2 6C 7% 20.91 percent 
CO2 6C 7% 101 percent 
CO 20 2% 50050 ppm 
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Appendix D.4  
Accreditation Information/Certifications 
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Appendix D.5  
Quality Assurance Program Summary and  

Equipment Calibration Schedule 
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QUALITY ASSURANCE PROGRAM SUMMARY 
AND CERTIFICATIONS 

Montrose Air Quality Services, LLC (Montrose) ensures the quality and validity of its emission 
measurement and reporting procedures through a rigorous quality assurance (QA) program. The 
program is developed and administered by internal QA personnel and encompasses seven major 
areas: 

1. Development and use of an internal QA manual 
2. QA reviews of reports, laboratory work, and field testing 
3. Equipment calibration and maintenance 
4. Chain of custody 
5. Continuous training 
6. Knowledge of current test methods 
7. Audit program 

Each of these areas is discussed individually below. 
 
Quality Assurance Manual.  Montrose has prepared a QA Manual according to EPA guidelines 
and ASTM D-7036. The manual serves to document and formalize all of Montrose’s QA efforts. 
The manual is constantly updated, and each employee involved in technical services for emission 
measurements is required to read, understand its contents, and sign a statement that all work 
they perform will conform to its practices. The manual includes details on the other seven QA 
areas discussed below. 
 
QA Reviews.  Montrose 's review procedure includes review of each source test report by the 
QA Manager or equivalent position including data input, calculations and averages, and report 
text. The laboratory manager or equivalent reviews all laboratory work, and the qualified individual 
on-site reviews all field work and data sheets. 
 
The most important review is the one that takes place before a test program begins. The QA 
Manager works with testing personnel to prepare and review test protocols. Test protocol review 
includes selection of appropriate test procedures, evaluation of any interferences or other 
restrictions that might preclude use of standard test procedures, and evaluation and/or 
development of alternate procedures. 
 
Equipment Calibration and Maintenance.  The equipment used to conduct the emission 
measurements is maintained according to the manufacturer's instructions to ensure proper 
operation. In addition to the maintenance program, calibrations are carried out on each 
measurement device according to the schedule outlined below. The schedules for maintenance 
and calibrations are given in Tables A-1 and A-2. 
 
Quality control checks are also conducted in the field for each test program. A partial list of checks 
made as part of each continuous analyzer system test series is included below as an example of 
the field QA procedures. 

 Sample acquisition and conditioning system leak check 
 3-point analyzer calibrations (all analyzers) 
 Complete system calibration check ("dynamic calibration" through entire sample system) 
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 Periodic analyzer calibration checks are conducted at the start and end of each test run. 
Any change between pre- and post-test readings are recorded. 

 All calibrations are conducted using EPA Protocol gases certified by the manufacturer 
 Calibration and continuous analyzer performance data are fully documented, and are 

included in each source test report 

Chain of Custody.  Montrose maintains full chain of custody documentation on all samples and 
data sheets. In addition to normal documentation of changes between field sample custodians, 
laboratory personnel, and field test personnel, Montrose documents every individual who handles 
any test component in the field (e.g., probe wash, impinger loading and recovery, filter loading 
and recovery, etc.). 
 
Samples are stored in a locked area to which only laboratory personnel have access. Neither 
other Montrose employees nor cleaning crews have keys to this area. 
 
Training.  Personnel training is essential to ensure quality testing. Montrose has formal and 
informal training programs which may include some or all of the following: 

1. Attendance at EPA-sponsored training courses 
2. A requirement for all technicians to read, understand, and sign Montrose 's QA Manual 
3. In-house training and Montrose meetings on a regular basis 
4. Maintenance of training records 
5. Administration of internal qualified individual (QI) tests for all methods performed 
6. Participation in the Qualified Source Testing Individual (QSTI) program administered by 

the Source Evaluation Society (SES) 

Knowledge of Current Test Methods.  With the constant updating of standard test methods and 
the wide variety of emerging test methods, it is essential that any qualified source tester keep 
abreast of new developments. Montrose subscribes to services which provide updates on EPA 
reference methods, and on EPA and local agency rules and regulations. Additionally, source test 
personnel regularly attend and present papers at testing and emission-related seminars and 
conferences.  
 
Audit Program.  Montrose participates in the TNI Stationary Source Audit Sample (SSAS) audit 
program for all methods for which audit samples are available. 
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TABLE A-1 
SAMPLING INSTRUMENTS AND 

EQUIPMENT CALIBRATION SCHEDULE 
 

Instrument Type 
Frequency of 
Calibration1 

Standard of Comparison 
or Method of Calibration 

Acceptance Limits 

Orifice Meter(large) 12 months Calibrated dry test meter ± 2% of volume measured 

Dry Gas Meter 
6 months or when 

repaired 
Calibrated dry test meter ± 2% of volume measured 

Critical Orifice 6 months Calibrated dry test meter ± 0.5% of average K’ 

S-Type Pitot (for use 
with EPA-type 
sampling train) 

6 months EPA Method 2 
Geometric measurements 
within method-specified 

ranges 

Vacuum Gauges 12 months NIST-traceable gauge ≤ 1.0 in Hg difference 
Temperature 
Measurement 

(thermocouples) 
12 months 

NBS mercury thermometer 
or NBS calibrated platinum 

RTD 

±4 °F for <400 °F 
± 1.5% for >400 °F 

Temperature Readout 
Devices 

6 months Thermocouple simulator ± 2% full scale reading 

Analytical Balance 
12 months (check 
prior to each use) 

NIST-traceable weights ± 0.5 mg of stated weight 

Probe Nozzles 12 months Nozzle diameter check 
Range <± 0.10 mm for 

micrometer three 
measurements 

Continuous Analyzers 

Every field day, 
Depends upon 
use, frequency 

and performance 

As specified by 
manufacturers’ 

operating manuals, EPA 
NBS gases and/or 
reference methods 

Satisfy all limits specified 
in operating specifications 

 
  

                                                           
1 The tabulated calibration frequencies are minimum standards. In certain instances, calibrations are 
performed more frequently. 
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TABLE A-2 
EQUIPMENT MAINTENANCE SCHEDULE 

Based on Manufacturer's Specifications and Montrose’s Experience 
 

Equipment Performance Requirement 
Maintenance 

Interval2 
Corrective Action 

Pumps 

1. Absence of leaks 
2. Ability to draw 

manufacturer required 
vacuum and flow 

6 months 

1. Visual inspection 
2. Clean 

3. Replace worn parts 
4. Leak check 

Flow 
Measuring 

Device 

1. Free mechanical 
movement 

2. Absence of malfunction 
6 months 

1. Visual inspection 
2. Clean 

3. Calibrate 

Sampling 
Instruments 

1. Absence of malfunction 
2. Proper response to zero, 

span gas 

As required by the 
manufacturer 

As recommended by 
manufacturer 

Mobile Van 
Sampling 
Systems 

Absence of leaks 
Depends on nature 

of use 

1. Change filters 
2. Leak check 

3. Check for system 
contamination 

Sampling 
Lines 

Sample degradation less 
than 2% 

After each test or 
test series 

Blow filtered air through line 
until dry 

 

                                                           
2 The tabulated maintenance intervals are minimum standards. In certain instances, maintenance is 
performed more frequently. 
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APPENDIX E  
REGULATORY INFORMATION 
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Regulatory Correspondence 
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1.0 INTRODUCTION 

1.1 SUMMARY OF TEST PROGRAM 

Leichner Landfill (Leichner) contracted Montrose Air Quality Services, LLC (Montrose) to perform 
a compliance emissions test program on the Landfill Flare at the Leichner Landfill facility located 
in Vancouver, Washington. The tests are conducted to determine compliance with the Southwest 
Clean Air Agency (SWCAA) Air Discharge Permit (ADP) No. 20-3433. 

The specific objectives are to: 

• Measure concentrations of NMOC at the inlet of the flare 

• Measure emissions of CO, NOX, SO2, NMOC, and VE at the outlet of the flare 

• Conduct the test program with a focus on safety 

Montrose will provide the test personnel and the necessary equipment to measure emissions as 
outlined in this test plan. Facility personnel will provide the process and production data to be 
included in the final report. A summary of the test program and proposed schedule is presented 
in Table 1-1. 

TABLE 1-1  
SUMMARY OF TEST PROGRAM AND PROPOSED SCHEDULE 

       

Proposed 
Test Dates 

Unit ID/ 
Source Name 

Activity/ 
Parameters Test Methods No. of Runs 

Duration 
(Minutes) 

       
December 9-

10, 2020 
Flare Inlet & 

Outlet 
Velocity/Vol. Flow 
Rate/Temperature  

EPA 1 & 2 3 ~60 minutes 

       
“ Flare Inlet Fuel Factor EPA 3C & 19 3 ~60 minutes 
      
“ Flare Inlet & 

Outlet 
O2, CO2 EPA 3A 3 60 minutes 

      
“ Flare Outlet Moisture EPA 4 3 60 minutes 
      
“ Flare Outlet SO2 EPA 6C 3 60 minutes 
      
“ Flare Outlet NOx EPA 7E 3 60 minutes 
      
“ Flare Outlet Opacity EPA 9 3 10 minutes 
      
“ Flare Outlet CO EPA 10 3 60 minutes 
      
“ Flare Inlet & 

Outlet 
NMOC EPA 25C 3 ~60 minutes 

      
“ Flare Inlet & 

Outlet 
Post-test 

thermocouple 
calibration check 

EPA ALT-011 N/A N/A 
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To simplify this test plan, a list of Units and Abbreviations is included in Appendix A. Throughout 
this test plan, chemical nomenclature, acronyms, and reporting units are not defined. Please refer 
to the list for specific details. 

1.2 APPLICABLE REGULATIONS AND EMISSION LIMITS 

The results from this test program are presented in units consistent with those listed in the 
applicable regulations or requirements. The reporting units and emission limits are presented in 
Table 1-2. 

TABLE 1-2  
REPORTING UNITS AND EMISSION LIMITS 

      

Unit ID/ 
Source Name Parameter 

Reporting 
Units Emission Limit 

Emission Limit 
Reference 

       
Landfill Gas Flare Volumetric 

flow rate 
acfm, scfm, 

dscfm 
-- -- 

      
Landfill Gas Flare O2 & CO2 % vd -- -- 

      
Landfill Gas Flare Moisture  % -- -- 

      
Landfill Gas Flare SO2 lb/MMBtu 0.016 ADP Condition 2 

  tpy 0.18 ADP Condition 2 
      

Landfill Gas Flare NOx lb/MMBtu 0.060 ADP Condition 2 
  tpy 0.72 ADP Condition 2 
      

Landfill Gas Flare Opacity % 0 ADP Condition 3 
      

Landfill Gas Flare CO lb/MMBtu 0.15 ADP Condition 2 
  tpy 1.79 ADP Condition 2 
      

Landfill Gas Flare NMOC/VOC lb/MMBtu 0.050 ADP Condition 2 
 (as hexane) tpy 0.60 ADP Condition 2 
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1.3 KEY PERSONNEL 

A list of project participants is included below: 
   
Facility Information 

Source Location: Leichner Landfill 
 9411 NE 94th Avenue 
 Vancouver, WA 98662 

Project Contact: Mike Davis  
Role: Solid Waste Operations Specialist  

Company: Leichner Landfill  
Telephone: 564-397-7343  

Email: Mike.Davis@clark.wa.gov  
    
Agency Information 

Regulatory Agency: Southwest Clean Air Agency 
Agency Contact: Gerald Strawn  

Telephone: 360-574-3058 x113  
Email: gerry@swcleanair.org  

    
Testing Company Information 

Testing Firm: Montrose Air Quality Services, LLC (Montrose) 
Contact: Peter Becker Kristina Schafer 

Title: Client Project Manager PNW Hub District Manager 
Telephone: 330-285-6884 253-480-3801 

Email: pbecker@montrose-env.com kschafer@montrose-env.com 
    
Laboratory Information 

Laboratory: Atmospheric Analysis and Consulting 
City, State: Ventura, CA  

Method: EPA Methods 3C and 25C  
    
Subcontractor (or Consultant) Information 

Company: SCS Engineers  
Contact: Alexa Deep, EIT  

Telephone: 425-289-5441  
Email: adeep@scsengineers.com  
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2.0 PLANT AND SAMPLING LOCATION DESCRIPTIONS 

2.1 PROCESS DESCRIPTION, OPERATION, AND CONTROL EQUIPMENT 

The Leichner Landfill flare is an enclosed style landfill gas (LFG) flare manufactured by Perennial 
Energy, Inc. with a rated maximum capacity of 2.7 MM Btu/hr (i.e., 90 scfm at 50 percent methane) 
with a turndown capability of 10 to 1.  This flare has been installed to replace the existing enclosed 
flare to accommodate current and future declining LFG generation and recovery rates. 

The LFG extraction plant (blowers) provides the driving force or vacuum to the gas conveyance 
system and extraction network (gas wells), and pull the LFG from the refuse to the blowers.  The 
LFG enters a moisture separator vessel (i.e., Knockout pot or scrubber) upstream of the blowers 
where excess moisture is removed from the gas stream.  Landfill gas exits the moisture separator 
and enters the regenerative style blowers, which push the LFG to the enclosed flare at a low inlet 
pressure of 10 inches of water column.  The enclosed flare uses the LFG for combustion fuel and 
controls the combustion temperature with quench air from automated louvers responding to a 
feedback loop from thermocouples mounted inside of the flare stack. 

2.2 FLUE GAS SAMPLING LOCATIONS 

Actual stack measurements, number of traverse points, and location of traverse points will be 
evaluated in the field as part of the test program. Table 2-1 presents the anticipated stack 
measurements and traverse points for the sampling locations listed. 

TABLE 2-1  
SAMPLING LOCATIONS 

      

Sampling 
Location 

Stack Inside 
Diameter 

(in.) 

Distance from Nearest Disturbance 
Number of Traverse 

Points 
Downstream  

EPA “B” (in./dia.) 
Upstream  

EPA “A” (in./dia.) 
      

Flare Outlet  57  216 / 3.8 30 / 0.5 Flow: 16 (8/port); 
Gaseous: one 

      

The inlet to the flare is a horizontal, cylindrical duct that runs near ground level into a flame arrester 
and then into the bottom section of the flare. The inlet samples will be taken from a valve at the 
base of the stack near the flowmeter. 

Sample locations are verified in the field to conform to EPA Method 1. Acceptable cyclonic flow 
conditions are confirmed prior to testing using EPA Method 1, Section 11.4. Appendix A presents 
stack schematics and process flow diagrams. 

2.3 OPERATING CONDITIONS AND PROCESS DATA 

Emission tests are performed while the unit is operating at the most challenging of the intended 
operating conditions. Leichner may choose to conduct the testing across a temperature range 
representative of the intended operating conditions. If this option is chosen, at least one sampling 
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run must be conducted at the maximum operating temperature, and at least one sampling run 
must be conducted at the minimum operating temperature. 

Plant personnel are responsible for establishing the test conditions and collecting all applicable 
unit-operating data. Data collected includes the following parameters: 

• Landfill gas consumption rate 

• Average flare temperature as measured by the permanent flare temperature 
monitoring device 

• Flare temperature setpoint during each emission test 

• Startup and shutdown events 

2.4 PLANT SAFETY 

Montrose will comply with all safety requirements at the facility. The facility Client Sponsor, or 
designated point of contact, is responsible for ensuring routine compliance with plant entry, health, 
and safety requirements. The Client Sponsor has the authority to impose or waive facility 
restrictions. The Montrose test team leader has the authority to negotiate any deviations from the 
facility restrictions with the Client Sponsor. Any deviations must be documented.  

2.4.1 Safety Responsibilities 

Planning 

• Montrose must complete a field review with the Client Sponsor prior to the project 
date. The purpose of the review is to develop a scope of work that identifies the 
conditions, equipment, methods, and physical locations that will be utilized along 
with any policies or procedures that will affect our work. 

• We must reach an agreement on the proper use of client emergency services 
and ensure that proper response personnel are available, as needed. 

• The potential for chemical exposure and actions to be taken in case of exposure 
must be communicated to Montrose. This information must include expected 
concentrations of the chemicals and the equipment used to identify the 
substances. 

• Montrose will provide a list of equipment being brought to the site, if required by 
the client. 

Project Day 

• Montrose personnel will arrive with the appropriate training and credentials for 
the activities they will be performing and the equipment that they will operate. 

• Our team will meet daily to review the Project Scope, Job Hazard Assessment, 
and Work Permits. The Client Sponsor and Operations Team are invited to 
participate. 

• Montrose will provide equipment that can interface with the client utilities 
previously identified in the planning phase and only work with equipment that our 
client has made ready and prepared for connection. 

W021AS-2687-PP-585 8 of 52

W021AS-005198-RT-1281 196 of 214



Leichner Landfill – Vancouver, WA 
2020 Compliance Source Test Plan 

 

• We will follow client direction regarding driving safety, safe work permitting, 
staging of equipment, and other crafts or work in the area. 

• As per 40 CFR Part 60 Subpart A, Section 60.8, the facility must provide the 
following provisions at each sample location: 

 Sampling ports, which meet EPA minimum requirements for testing. The caps 
should be removed or be hand-tight. 

 Safe sampling platforms. 

 Safe access to the platforms and test ports, including any scaffolding or man 
lifts. 

 Sufficient utilities to perform all necessary testing. 

• Montrose will use the client communication system, as directed, in case of plant 
or project emergency. 

• Any adverse conditions, unplanned shutdowns or other deviations to the agreed 
scope and project plan must be reviewed with the Client Sponsor prior to 
continuing work. This will include any safe work permit and hazard assessment 
updates. 

Completion 

• Montrose personnel will report any process concerns, incidents or near misses to 
the Client Sponsor prior to leaving the site. 

• Montrose will clean up our work area to the same condition as it was prior to our 
arrival. 

• We will ensure that all utilities, connection points or equipment have been 
returned to the pre-project condition or as stated in the safe work permit. In 
addition, we will walk out the job completion with Operations and the Client 
Sponsor if required by the facility. 

2.4.2 Safety Program and Requirements 

Montrose has a comprehensive health and safety program that satisfies State and Federal OSHA 
requirements. The program includes an Illness and Injury Prevention Program, site-specific safety 
meetings, and training in safety awareness and procedures. The basic elements include: 

• All regulatory required policies/procedures and training for OSHA, EPA and 
FMCSA 

• Medical monitoring, as necessary 

• Use of Personal Protective Equipment (PPE) and chemical detection equipment 

• Hazard communication 

• Pre-test and daily toolbox meetings 

• Continued evaluation of work and potential hazards. 

• Near-miss and incident reporting procedures as required by Montrose and the 
Client 

Montrose will provide standard PPE to employees. The PPE will include but is not limited to; hard 
hats, safety shoes, glasses with side shields or goggles, hearing protection, hand protections, 
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and fall protection. In addition, our trailers are equipped with four gas detectors to ensure that 
workspace has no unexpected equipment leaks or other ambient hazards.  

The detailed Site Safety Plan for this project is attached to this test plan in Appendix “S”. 
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3.0 SAMPLING AND ANALYTICAL PROCEDURES 

3.1 TEST METHODS 

The test methods for this test program were presented previously in Table 1-1. Additional 
information regarding specific applications or modifications to standard procedures is presented 
below. 

3.1.1 EPA Method 1, Sample and Velocity Traverses for Stationary Sources  

EPA Method 1 is used to assure that representative measurements of volumetric flow rate are 
obtained by dividing the cross-section of the stack or duct into equal areas, and then locating a 
traverse point within each of the equal areas. Acceptable sample locations must be located at 
least two stack or duct equivalent diameters downstream from a flow disturbance and one-half 
equivalent diameter upstream from a flow disturbance.  

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  

 N/A 

• Method Exceptions: 

 None anticipated 

3.1.2 EPA Method 2, Determination of Stack Gas Velocity and Volumetric Flow Rate 
(Type S Pitot Tube) 

EPA Method 2 is used to measure the gas velocity using an S-type pitot tube connected to a 
pressure measurement device, and to measure the gas temperature using a calibrated 
thermocouple connected to a thermocouple indicator. Typically, Type S (Stausscheibe) pitot tubes 
conforming to the geometric specifications in the test method are used, along with an inclined 
manometer. The measurements are made at traverse points specified by EPA Method 1. The 
molecular weight of the gas stream is determined from independent measurements of O2, CO2, 
and moisture. The stack gas volumetric flow rate is calculated using the measured average 
velocity head, the area of the duct at the measurement plane, the measured average temperature, 
the measured duct static pressure, the molecular weight of the gas stream, and the measured 
moisture. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  

 S-type pitot tube coefficient is 0.84 

 Shortridge multimeter may be used to measure velocity 

• Method Exceptions:  

 None anticipated 
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3.1.3 EPA Methods 3A, 6C, 7E, and 10, Determination of Oxygen, Carbon Dioxide, Sulfur 
Dioxide, Nitrogen Oxides, and Carbon Monoxide Concentrations in Emissions 
from Stationary Sources (Instrumental Analyzer Procedures) 

Concentrations of O2, CO2, SO2, NOx, and CO are measured simultaneously using EPA Methods 
3A, 6C, 7E, and 10, which are instrumental test methods. Conditioned gas is sent to a series of 
analyzers to measure the gaseous emission concentrations. The performance requirements of 
the method must be met to validate the data. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  

 No filter is used since low PM is expected 

 A dry extractive sampling system is used to report emissions on a dry basis 

 A paramagnetic analyzer is used to measure O2 

 A nondispersive infrared analyzer is used to measure CO2 

 An ultraviolet absorption analyzer is used to measure SO2 

 A chemiluminescent analyzer is used to measure NOx 

 A gas filter correlation nondispersive infrared analyzer is used to measure CO 

 NO and NO2 are measured separately and summed to report NOx emissions 

• Method Exceptions:  

 For gaseous emissions sampling, MDL are calculated for each analyzer. The 
ISDL is equal to the sensitivity of the instrumentation, which is 2% of the span 
value. 

• Target and/or Minimum Required Sample Duration: 60 minutes 

3.1.4 EPA Method 4, Determination of Moisture Content in Stack Gas 

EPA Method 4 is a manual, non-isokinetic method used to measure the moisture content of gas 
streams. Gas is sampled at a constant sampling rate through a probe and impinger train. Moisture 
is removed using a series of pre-weighed impingers containing methodology-specific liquids and 
silica gel immersed in an ice water bath. The impingers are weighed after each run to determine 
the percent moisture. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  

 Condensed water is measured gravimetrically 

 Since it is theoretically impossible for measured moisture to be higher than 
psychrometric moisture, the psychrometric moisture is also calculated, and 
the lower moisture value is used in the calculations 

• Method Exceptions:  

 Moisture sampling is performed as a stand-alone method at a single point in 
the centroid of the stack  

• Target and/or Minimum Required Sample Duration: 60 minutes 

• Target and/or Minimum Required Sample Volume: 21 scf 
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3.1.5 EPA Method 3C, Determination of Carbon Dioxide, Methane, Nitrogen, and Oxygen 
from Stationary Sources 

EPA Method 3C is a manual method used to measure O2, CO2, CH4, and N2 concentrations. EPA 
Method 3C is used to calculate the molecular weight of the stack gas from municipal solid waste 
landfills and other sources when specified in an applicable subpart. Samples are collected for 
percent-level measurements of the concentration of O2, CO2, CH4, and N2 in the stack gas. A 
portion of the sample is injected into a gas chromatograph (GC) and the O2, CO2, CH4, and N2 
concentrations are determined using a thermal conductivity detector (TCD) and integrator. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  

 Response factors of uncorrected component concentrations (wet basis) may 
be generated using instrumental integration 

 Peak height may be used instead of peak area throughout this method 

• Method Exceptions:  

 None anticipated 

• Target and/or Minimum Required Sample Duration: 60 minutes 

• Analytical Laboratory: AAC, Ventura, California 

3.1.6 EPA Method 19, Determination of Sulfur Dioxide Removal Efficiency and 
Particulate Matter, Sulfur Dioxide, and Nitrogen Oxide Emission Rates 

EPA Method 19 is a manual method used to determine (a) PM, SO2, and NOx emission rates; (b) 
sulfur removal efficiencies of fuel pretreatment and SO2 control devices; and (c) overall reduction 
of potential SO2 emissions. This method provides data reduction procedures, but does not include 
any sample collection or analysis procedures. 

EPA Method 19 is used to calculate mass emission rates in units of lb/MMBtu. EPA Method 19, 
Table 19-2 contains a list of assigned fuel factors for different types of fuels, which can be used 
for these calculations. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  

 F factor is calculated from composition data collected on the test day and 
analyzed by EPA Method 3C 

• Method Exceptions:  

 None anticipated 

3.1.7 EPA Method 25C, Determination of Nonmethane Organic Compounds (NMOC) in 
Landfill Gases 

A sample probe that has been perforated at one end is driven or augured to a depth of 0.9 m (3 
ft) below the bottom of the landfill cover. A sample of the landfill gas is extracted with an evacuated 
cylinder. The NMOC content of the gas is determined by injecting a portion of the gas into a gas 
chromatographic column to separate the NMOC from carbon monoxide (CO), carbon dioxide 
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(CO2), and methane (CH4); the NMOC are oxidized to CO2, reduced to CH4, and measured by a 
flame ionization detector (FID). In this manner, the variable response of the FID associated with 
different types of organics is eliminated. 

Pertinent information regarding the performance of the method is presented below: 

• Method Options:  

 N/A 

• Method Exceptions:  

 None anticipated 

• Target and/or Minimum Required Sample Duration: 60 minutes 

• Analytical Laboratory: AAC, Ventura, California 

3.2 PROCESS TEST METHODS 

The applicable regulations do not require process samples to be collected during this test 
program.  
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4.0 QUALITY ASSURANCE AND REPORTING 

4.1 QA AUDITS 

Montrose has instituted a rigorous QA/QC program for its air quality testing. Quality assurance 
audits are performed as part of the test program to ensure that the results are calculated using 
the highest quality data available. This program ensures that the emissions data we report are as 
accurate as possible. The procedures included in the cited reference methods are followed during 
preparation, sampling, calibration, and analysis. Montrose is responsible for preparation, 
calibration, and cleaning of the sampling apparatus. Montrose will also perform the sampling, 
sample recovery, storage, and shipping. Approved contract laboratories may perform some of the 
preparation and sample analyses, as needed. 

4.2 QUALITY CONTROL PROCEDURES 

Montrose calibrates and maintains equipment as required by the methods performed and 
applicable regulatory guidance. Montrose follows internal procedures to prevent the use of 
malfunctioning or inoperable equipment in test programs. All equipment is operated by trained 
personnel. Any incidence of nonconforming work encountered during testing is reported and 
addressed through the corrective action system. 

4.2.1 Equipment Inspection and Maintenance 

Each piece of field equipment that requires calibration is assigned a unique identification number 
to allow tracking of its calibration history. All field equipment is visually inspected prior to testing 
and includes pre-test calibration checks as required by the test method or regulatory agency. 

4.2.2 Audit Samples 

When required by the test method and available, Montrose obtains EPA TNI SSAS audit samples 
from an accredited provider for analysis along with the samples. Currently, the SSAS program 
has been suspended pending the availability of a second accredited audit sample provider. If the 
program is reinstated, the audit samples will be ordered. If required as part of the test program, 
the audit samples are stored, shipped, and analyzed along with the emissions samples collected 
during the test program. The audit sample results are reported along with the emissions sample 
results. 

4.3 DATA ANALYSIS AND VALIDATION 

Montrose converts the raw field, laboratory, and process data to reporting units consistent with 
the permit or subpart. Calculations are made using proprietary computer spreadsheets or data 
acquisition systems. One run of each test method is also verified using a separate example 
calculation. The example calculations are checked against the spreadsheet results and are 
included in the final report. The “Standard Conditions” for this project are 29.92 inches of mercury 
and 68 °F. 
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4.4 SAMPLE IDENTIFICATION AND CUSTODY 

The on-site Field Project Manager will assume or assign the role of sample and data custodian 
until relinquishing custody. The sample custodian will follow proper custody procedures before 
departing from the test site including: 

• Assign the unique sample identification number to each sample 

• Attach sample labels and integrity seals to all samples 

• Complete COC form(s), ensuring that the sample identification numbers on the 
samples match the sample identification numbers on the COC 

• Pack and store samples in accordance with the test method requirements in 
appropriate transport containers for protection from breakage, contamination, or 
loss 

• Keep samples in a secure locked area if not in the direct presence of Montrose 
staff 

The sample custodian will follow proper custody procedures upon arriving at the Montrose office 
including: 

• Remove samples and COC documents from vehicles and check into designated 
secure sample holding areas 

• Store samples requiring additional measures such as refrigeration or dry ice 
appropriately 

4.5 QUALITY STATEMENT 

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose participates in annual functional 
assessments for conformance with D7036-04 which are conducted by the American Association 
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality objectives 
for estimating measurement uncertainty within the documented limits in the test methods are met 
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and 
12.10. Additional quality assurance information is included in the appendices. The content of this 
test plan is modeled after the EPA Emission Measurement Center Guideline Document (GD-042). 

4.6 REPORTING 

Montrose will prepare a final report to present the test data, calculations/equations, descriptions, 
and results. Prior to release by Montrose, each report is reviewed and certified by the project 
manager and their supervisor, or a peer. Source test reports will be submitted to the facility or 
appropriate regulatory agency (upon customer approval) within 45 days of the completion of the 
field work. The report will include a series of appendices to present copies of the intermediate 
calculations and example calculations, raw field data, laboratory analysis data, process data, and 
equipment calibration data. 
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Facility Name: 
Physical Location: 

SWCAA ID: 

REVIEWED BY: 

APPROVED BY: 

SW CAA 
Southwest Clean Air Agency 

AIR DISCHARGE PERMIT 
20-3433 

Final Date: October 1, 2020 

Leichner Landfill 
9411 NE 94th Avenue 
Vancouver, WA 98662 

1239 

Paul T. Mairose, Chief Engineer 
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Southwest Clean Air Agency Air Discharge Pennit 

1. Equipment/ Activity Identification 
ID #of #of 
No. Generating Equipment/ Activity Units Control Measure/Equipment Units 

1 Landfill I Enclosed flare I 
(Perennial Energy - 2. 7 MMBtu/hr) 

2. Approval Conditions 
The following tables detail the specific requirements of this permit. In addition to the requirements listed below, 
equipment at this facility may be subject to other federal, state, and local regulations. The pennit requirement 
number is identified in the left-hand column. The text of the permit requirement is contained in the middle 
column. The emission unit, equipment, or activity to which the penilit requirement applies is listed in the right
hand column. 

This Pennit supersedes Air Discharge Pennit 07-2714 in its entirety. 

Emission Limits 
Equipment/ 

No. Emission Limits Activity 

1. Combined emissions from landfill operation (flare and fugitive) must not exceed the 1 
following: 

2. 

Pollutant 
voe (as hexane) 

Emission Limit 
4.14tpy 

Annual emissions must be calculated by summing flare and fugitive emissions. Fugitive 
voe emissions must be calculated from estimated landfill gas generation, a gas capture 
efficiency of 75% and emission factors from the Teclmical Support Document for this Air 
Discharge Pennit. 

Emissions from the Landfill Gas Flare shall not exceed the following: 

Pollutant 
NOx 

co 

NMOCNOC (as hexane) 

Emission Limit 
0.060 lb/MMBtu (1-hr avg) 
0.72 tpy 
0.15 lb/MMBtu (1-hr avg) 
1.79 tpy 
0.050 lb/MMBtu (1-hr avg) or 98% destruction 
0.60 tpy 
0.016 lb/MMBtu (1-hr avg) 
0.18 tpy 

Annual emissions must be calculated from actual landfill gas combustion and emission 
factors from the Technical Support Document for this Air Discharge Pennit or more recent 
source test data if available. 

ADP 20-3433 Page 1of5 
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Southwest Clean Air Agency Air Discharge Pennit 

Equipment/ 
No. Emission Limits Activity 

3. Visible emissions from the Landfill Gas Flare shall not exceed zero percent opacity for more 1 
than 3 minutes in any one-hour period as detennined in accordance with SWCAA Method 
9 (See Appendix A of SW CAA 400). 

·o iperatmg L" . 1m1ts an dR eqmrements 
Equipment/ 

No. Operating Limits and Requirements Activity 

4. Reasonable precautions must be taken at all times to prevent and minimize fugitive Facilitywide 
emissions from plant operations. 

5. The pennittee must use recognized good practice and procedures to reduce odors to a F acili tywide 
reasonable minimum. 

6. Each pollution control device/measure must be in use whenever the associated production 1 
equipment is in operation. Control devices must be operated and maintained in accordance 
with the manufacturer's specifications and operated in a manner that minimizes emissions. 

7. Emission units identified in this Pennit must be maintained and operated in total and 1 
continuous conformity with the conditions identified in this Pennit. SWCAA reserves the 
right to take any and all appropriate action to maintain the conditions of this Permit, 
including directing the facility to cease operations until corrective action can be completed. 

8. Prior to the initial emission test, the Landfill Gas Flare must be operated at a minimum 1 
temperature of 1,400°F (1-hr avg). Thereafter, the flare must be operated within the range 
of operating temperatures (1-hr avg) at which compliance with the pennitted emission 
limits was demonstrated during the most recent source emissions test. 

M "t . om ormg an dR ecor dk eepmg R t eqmremen s 
Equipment/ 

No. Monitoring and Recordkeeping Requirements Activity 

9. With the exception of data logged by a computerized data acquisition system, each record 1 
required by this Permit must include the date and the name of the person making the 
record entry. If a control device or process is not operating during a specific time period, a 
record must be made to that effect. 

10. All records required by this Permit must be kept for a minimum period of no less than three 1 
years and must be maintained in a form readily available for inspection by SWCAA 
representatives. 

11. Excess e1nissions and upset conditions must be recorded for each occurrence. 1 

ADP 20-3433 Page 2of5 
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1. Introduction: 

Air Discharge Permit 20-3433 - Appendix A 
Emission Testing Requirements 

Landfill Gas Flare 

Page 1of2 

The purpose of this testing is to quantify emissions from the Landfill Gas Flare, detennine NMOC destruction 
efficiency in the Landfill Gas Flare, and demonstrate compliance with the requirements of this Permit and 
applicable air quality regulations. 

2. Testing Requirements: 
a. Testing Schedule. Initial emission testing of the Landfill Gas Flare must be conducted no later than 90 

days after commencing regular operation. Subsequent emission testing of the Landfill Gas Flare must be 
conducted every 5 years thereafter, no later than the end of the calendar month in which the initial emission 
test was performed. Emission testing conducted more than three months prior to a scheduled due date will 
not satisfy the periodic source emission testing requirement unless prior written approval is obtained from 
SW CAA. 

b. Test Plan. A comprehensive test plan must be. submitted to SWCAA for review and approval at least 10 
business days prior to testing. SWCAA personnel must be infonned at least 5 business days prior to testing 
so that a representative may be present during testing. 

c. Test Runs/Reference Test Methods. Unless otherwise specified, a minimum of 3 test runs must be 
conducted at each location for each constituent listed below to ensure the data are representative. 
Compliance must be demonstrated by averaging the results of the individual sampling runs. 

Test location: Flare Outlet 

Constituent 
Flow rate, temperature 
02, C02 content 
Moisture content 
S02 
NOx 
Opacity 
co 
NMOC 

Test location: Flare Inlet 

Constituent 
Flow rate, temperature 

02, C02 content 
Fuel factor, CH4, C02, 02, N1 
NMOC 

Reference Test Method 
EPA Methods 1 and 2 
EPA Method 3 or 3A 
EPA Method4 
EPA Method 6, 6C, mass balance 
EPA Method 7E 
SWCAA Method 9 
EPA Method 10 
EPA Method 25C 

Reference Test Method 
EPA Methods 1 and 2 or 
approved inline flowmeter 
EPA Method 3 or 3A 
EPA Methods 3C & 19 
EPA Method 25C 

Minimum Test 
Run Duration 

NIA 
NIA 

60 minutes 
60 minutes 
60 minutes 
10 minutes 
60 minutes 
~60 minutes 1 

Minimum Test 
Run Duration 

NIA 

60 minutes 
NIA 

~60 minutes 1 

1 A sampling time of approximately 60 minutes must be targeted. This is a grab sample method so 
establishing a precise collection time may not be practical. 

W021AS-005198-RT-1281 209 of 214



3. Source Operation: 

Air Discharge Permit 20-3433 - Appendix A 
Emission Testing Requirements 

Landfill Gas Flare 

Page 2of2 

a. Source Operations. Source operations during emissions testing must be representative of the most 
challenging of the intended operating conditions. The Pennittee may choose to conduct the testing across 
a temperature range representative of the intended operating conditions. If this option is chosen, at least 
one sampling run must be conducted at the maximum and operating temperature, and at least one sampling 
run must be conducted at the minimum operating temperature. 

b. Record of Production Parameters. Production related parameters and equipment operating conditions must 
be recorded during emissions testing to correlate operating conditions with emissions. All recorded 
production parameters must be documented in the test results report. At a minimum, the following parameters 
must be recorded: 
( 1) Landfill gas consumption rate, 
(2) Average flare temperature during each emission test as measured by the permanent flare temperature 

monitoring device, 
(3) Flare temperature setpoint during each emission test, and 
(4) Startup and shutdown events. 

4. Reporting Requirements: 
a. Test Report. A final emission test report must be prepared and submitted to SW CAA within 45 calendar 

days of test completion. Test reports must be provided in hard copy (paper) and an electronic fonnat 
acceptable to SWCAA. Each test report must include, at a minimum, the following infonnation: 
(1) Description of the source including manufacturer, model number and design capacity of the equipment, 

and the location of the sample ports or test locations, 
(2) Time and date of the test and identification and qualifications of the personnel involved, including 

SW CAA personnel who observed the testing, 
(3) Summary of results, reported in units and averaging periods consistent with the applicable emissions 

standard or unit, 
( 4) Summary of control system or equipment operating conditions, 
(5) Summary of production related parameters cited in Section 3, 
(6) A description of the test methods or procedures used including all field data, quality assurance/quality 

control procedures and documentation, 
(7) A description of the analytical procedures used including all laboratory data, quality assurance/quality 

control procedures and documentation, 
(8) Copies of field data and example calculations, 
(9) Chain of custody information, 
(10) Calibration documentation, 
( 11) Discussion of any abnormalities associated with the results, and 
(12) A statement signed by the senior management official of the testing firm certifying the validity of the 

source test report. 

5. Changes to Testing Requirements: 
The source test must be conducted as specified in the sections above. The Pennittee may submit a written 
request to SW CAA for approval of minor modifications to the requirements above or the testing schedule. 
Upon review of the request and . in accordance with EPA delegation, SW CAA will inform the Pennittee in 
writing of any approved modifications. 
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Prepared By: Wess Safford 

SW CAA 
Southwest Clean Air Agency 

TECHNICAL SUPPORT DOCUMENT 

Air Discharge Permit ADP 20-3433 
ADP Application CL-3138 

Leichner Landfill 
SWCAA ID - 1239 

Issued: October 1, 2020 

Air Quality Engineer 
Southwest Clean Air Agency 
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Technical Support Document 
Leichner Landfill 

1. FACILITY IDENTIFICATION 
Applicant Name: 
Applicant Address: 

Facility Name: 
Facility Address: 
SWCAA Identification: 

Contact Person: 

Primary Process: 
SIC/NAICS Code: 
Facility Classification: 

Clark County Public Health- Solid Waste Services 
PO Box 9825, Vancouver, WA 98666-9825 

Leichner Landfill 
9411 NE 94th A venue, Vancouver, WA 98662 
1239 

Mike Davis, Landfill Manager 

Closed municipal solid waste landfill 
4953 I 562213 
Natural Minor 

2. FACILITY DESCRIPTION 

ADP Application CL-3138 
ADP 20-3433 

Leichner Landfill is a municipal solid waste landfill located in Clark County. The landfill ceased active operation in 1991. 
The facility is now maintained and supervised by Clark County Public Health-Solid Waste Services (Clark County). 

3. CURRENT PERMITTING ACTION 
This permitting action is in response to Air Discharge Permit application number CL-3138 (ADP Application CL-3138) 
dated August 6, 2020. Clark County submitted ADP Application CL-3138 requesting approval of the following : 

• Replacement of the existing landfill gas fare with a smaller capacity flare of similar design. The project is being 
taken in response to decreasing landfill gas production. No other change in facility operation is proposed. 

The current permitting action provides approval for the replacement landfill gas flare as proposed. ADP 07-2714 will be 
superseded in its entirety by this permitting action. 

4. PROCESS DESCRIPTION 

4.a Landfill Gas Collection and Treatment. As solid waste ages in the landfill, it decomposes and generates landfill gas, 
consisting of methane, carbon dioxide, and other constituents. Landfill gas is either collected and routed to a control 
device or emitted to the atmosphere as fugitive gas. Landfill gas is controlled and collected by applying a vacuum 
to a network of subsurface landfill gas collection wells on the closed landfill. Collected landfill gas is directed to 
the condensate knockout where condensate is removed from the gas stream and collected in an onsite tank. Dry 
landfill gas is directed to a single enclosed flare . Flare operation is currently continuous but is expected to transition 
to intermittent operation as the landfill ages and gas generation falls over time. 

5. EQUIPMENT/ACTIVITY IDENTIFICATION 

5 .a Landfill (modified) . Emissions from the landfill consistent of emissions from operation of the landfill gas flare and 
fugitive gas emissions through the surface of the waste cells. The landfill gas flare is described as follows: 

I of9 
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Technical Support Document 
Leichner Landfill 

Existing Flare 
Make I Model: 
Rated Capacity: 
Flare Dimensions: 
Location: 
Destruction Efficiency: 

Tumdown Ratio: 
Minimum Methane: 
Flare Pilot: 

Landfill Gas Specialties, LLC I EF52514 
300 scfm landfill gas (~50% methane), 9.0 MMBtu/hr 
Fully enclosed, 5' diameter round flare, 25' tall 

ADP Application CL-3138 
ADP 20-3433 

Southwestern comer of closed landfill (location of previously existing South Flare) 
Designed for 99% destruction of total hydrocarbons, 98% of non-methane organic 
compounds (NMOCs) 
6: 1 (50 scfm required to maintain stable flame and 99% THC destruction) 
30% to maintain stable flame and 99% THC destruction 
40,000 Btu/hr Propane (fires only when flame scanner indicates ~o flame) 

Tern erature Retention Time (300 scfm, 50% methane) Excess Air 
1,400 °F 

Proposed Flare 
Make I Model: 
Rated Capacity: 
Flare Dimensions: 

1.062 seconds 230% 

Perennial Energy, Inc I FL-40-25-E 
2. 7 MMBtulhr, 90 scfm landfill gas (50% methane) 
Fully enclosed, 42" diameter round flare, 25' tall 

Location: 
Destruction Efficiency: 

Southwestern corner of closed landfill (location of previously existing South Flare) 
99% destruction of total hydrocarbons (THC) 

Turndown Ratio: 
Minimum Methane: 
Flare Pilot: 

Tem erature 
1,400 °F 

98% of non-methane organic compounds (NMOC) 
10: 1 (9 scfm required to maintain stable flame and 99% THC destruction) 
~24. 7% by volume 
Propane fired (operates only during.flare startup) 

Retention Time (90 sc m, 50% methane) Excess Air 
0.6 seconds 

ADP Application CL-3138. Clark County proposes to install a smaller capacity flare, similar in design to the 
existing flare. Landfill gas generation is decreasing to the point where generation rates are too low to support 
proper operation of the existing flare. 

5.b Equipment/Activity Summary: 

ID #of #of 
No. Generating Equipment/ Activity Units Control Equipment Units 

1 Landfill 1 Enclosed flare 1 
(Perennial Energy- 2.7 MMBtu/hr) 

6. EMISSIONS DETERMINATION 
Emissions to the ambient atmosphere from landfill operations, as proposed in ADP Application CL-3138, consist of nitrogen 
oxides (NOx), carbon monoxide (CO), volatile organic compounds (VOC), particulate matter (PM) sulfur dioxide (S02), toxic 
air pollutants (TAPs), and hazardous air pollutants (HAPs). 

6.a Landfill. Emissions from the landfill consist of combustion emissions from the landfill gas flare and fugitive 
emissions from the landfill surface. The magnitude of emissions will be directly related to the amount of landfill 
gas generated and captured. Published estimates oflandfill gas capture rates range from (65% - 90%) for municipal 
waste landfills. SWCAA has utilized a capture rate of 75% consistent with Clark County's application and the 
default value suggested by EPA in AP-42 Section 2.4 (10/08). 
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THIS IS THE LAST PAGE OF THIS DOCUMENT 

If you have any questions, please contact one of the 
following individuals by email or phone. 

  

Name: Mr. Peter Becker 
Title: Client Project Manager 

Region: West 
Email: pbecker@montrose-env.com 

Phone: 330-285-6884 
  
  
  

Name: Ms. Kristina Schafer 
Title: PNW Hub District Manager 

Region: West 
Email: kschafer@montrose-env.com 

Phone: 253-480-3801 
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2405 140th Ave. NE, Suite 107, Bellevue, WA 98005 | 425-746-4600 | eFax 503-684-6948 

Environmental Consultants & Contractors 

December 17, 2020 
File No. 04220030.16 

 

MEMORANDUM 

 

TO:  Paul Mairose, Wess Safford, Gerald Strawn, SWCAA 

FROM:  Alexa Deep, Louis Caruso,  Stephen Harquail, Greg Helland, Ted Massart, SCS Engineers 

SUBJECT:  Missing Flare Data for the Period of September 28 through December 10, 2020, 
Leichner Landfill, Clark County, Washington, ADP No. 20-3433 

 

This memorandum, prepared by SCS Engineers (SCS) on behalf of Clark County Public Health 
(County), notifies the Southwest Clean Air Agency (SWCAA) of missing flare performance data that 
was discovered following the installation of a new micro-flare and control panel at the closed 
Leichner Landfill (Landfill) in late September 2020.  The memorandum details the events leading up 
to the period of missing data, describes what corrective actions have been taken to address the 
issue, and summarizes the data that is available for the period in question.  

SUMMARY OF EVENTS 
On December 10, 2020, SCS discovered that the data recorder at the Landfill flare station had 
malfunctioned, and data for the period of September 28, 2020 through December 10, 2020 was 
unavailable for review.  This included the continuously recorded parameters for landfill gas (LFG) flow 
sent to the flare, destruction temperature of the flare, and vacuum of the wellfield.  The issue was 
found to be a combination of a programming error and site-wide network issue that prevented data 
from being stored and uploaded to a remote monitoring and control (RMC) system as intended. 

The malfunction began with the replacement of the old flare with the new micro-flare that occurred 
at the end of September. The old flare was taken offline on September 28, 2020, and replaced with 
the new flare on the same day. The new flare became operational on October 2, 2020, but was still 
undergoing final commissioning tests. In the week following installation, the new flare underwent 
programming as well as startup, shutdown, and malfunction testing by the flare manufacturer 
(Perennial Energy Inc. [Perennial]) and SCS personnel.  The commissioning of the new flare was 
completed on October 8, 2020. Flare temperature setpoints were programmed by the manufacturer 
and included 1,475 °F as the operating temperature setpoint as well as 1,400 °F and 1,950 °F as 
the low and high temperature shutdown setpoints, respectively.  These setpoints were documented 
in Perennial’s commissioning report with the photos below: 
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Figure 1. Flare operating temperature setpoint of 1,475 °F 

 

Figure 2. Flare alarm and shutdown setpoints on high and low temperature 
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SCS personnel were onsite to set up the data display and recording systems during the 
commissioning period, which are intended to provide collection, storage and upload of flare data for 
remote monitoring purposes.  There are two data recording systems for the flare: the programmable 
logic controller (PLC), which records and stores data onsite; and the C-More, which uploads data to 
SCS’s eTools system for remote monitoring and data analysis.  In the field, by displaying the real-time 
operating conditions, it appeared as though these systems were functioning as intended. However, 
as previously noted, this data was not able to be retrieved on December 10, 2020.  Upon further 
investigation, it was found that a coding issue was preventing the storing and upload of this data.  
The tags for the flare parameters for flow, temperature, and vacuum that were set up by the 
manufacturer were not compatible with SCS’s programming.  An attempt had previously been made 
to correct the issue during the initial setup and testing, but it was later discovered that the data was 
not actually being stored despite appearing to be recorded. 

CORRECTIVE ACTIONS 
Upon discovery on December 10th, SCS immediately began taking steps to troubleshoot and correct 
the issue.  SCS RMC personnel rebuilt the system for the PLC and C-More so that data began being 
recorded and stored on December 10th.  Further troubleshooting found a network connection issue 
which was preventing data from being uploaded to SCS’s eTools system, which has also been 
corrected.  Continuous data has been recorded and is available for review as of December 10, 2020 
at 14:04. 

AVAILABLE DATA 
As previously noted, continuous flare data is not available from September 28, 2020 0:00 through 
December 10, 2020 14:04.  We understand the implications of this on the recordkeeping and 
reporting requirements in the Landfill’s air discharge permit (ADP) No. 20-3433.  However, we are 
confident that no excess emissions events occurred during this period based on the programmed 
flare setpoint temperatures as shown in Figures 1 and 2, which would prevent the flare from 
operating below 1,400 °F for more than 3 consecutive minutes without shutting down.  Therefore, we 
believe that the flare was in compliance with the operating temperature requirement of Condition 8 
of the ADP, which states that prior to the source test, the flare must be operated at a minimum 
temperature of 1,400 °F on a 1-hour average basis.   

In addition to records of the programmed setpoints, we have routine monitoring data collected by 
SCS personnel at the inlet to the flare, which provides information on the gas composition and LFG 
flow rates sent to the flare during the missing data period.  Flare inlet data was collected on the 
following dates: 

• October: 10/12, 10/14, 10/16, 10/28, 10/29 

• November: 11/10, 11/12, 11/13, 11/23, 11/24, 11/25 

• December: 12/2, 12/3, 12/4  

This data can be utilized to estimate the flow rates and emissions information to be submitted in the 
2020 annual report, which is due March 15, 2021. 
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Further, during the source test that was performed by Montrose on December 9th-10th, flare 
operating parameters (flow, temperature, and vacuum) were logged and photographed by SCS 
personnel periodically throughout each test run.  Conversations with Montrose indicate that these 
records are adequate for the purposes of their source test calculations.  Additionally, Montrose also 
recorded flare parameter information at the beginning and end of each test run.  Because data was 
logged by other means, we do not feel as though the missing data has impacted the validity of the 
source test and feel confident in the results, which will be provided to SWCAA for review as required 
by the permit.   
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