eGLE

MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY
AIR QUALITY DIVISION

RENEWABLE OPERATING PERMIT
"~ REPORT CERTIFICATION

Authorized by 1994 P.A. 451, as amended. Failure to provide this information may result in civil and/or criminal penalties.

Reports submitted pursuant to R 336.1213 (Rule 213), subrules (3)(c) and/or (4)(c), of Michigan's Renewable Operating Permit (ROP) program
must be certified by a responsible official. Additional information regarding the reports and documentation listed below must be kept on file for
at least 5 years, as specified in Rule 213(3)(b)(ii), and be made available to the Department of Environment, Great Lakes, and Energy,
Air Quality Division upon request.

Source Name Weyerhaeuser NR Company County Crawford
Source Address 4111 West Four Mile Road City Grayling
AQD Source ID (SRN) B7302 ROP No. B7302-2016c ROP Section No.

Please check the appropriate box(es):

_El Annual Compliance Certification (Pursuant to Rule 213(4)(c))

Reporting period (provide inclusive dates): From To

[ 1. During the entire reporting period, this source was in compliance with ALL terms and conditions contained in the ROP, each
term and condition of which is identified and included by this reference. The method(s) used to determine compliance is/are the
method(s) specified in the ROP.

O 2. During the entire reporting period this source was in compliance with all terms and conditions contained in the ROP, each term
and condition of which is identified and included by this reference, EXCEPT for the deviations identified on the enclosed deviation
report(s). The method used to determine compliance for each term and condition is the method specified in the ROP, unless
otherwise indicated and described on the enclosed deviation report(s).

-ET Semi-Annual (or More Frequent) Report Certification (Pursuant to Rule 213(3)(c))

Reporting period (provide inclusive dates): From To

[0 1. During the entire reporting period, ALL monitoring and associated recordkeeping requirements in the ROP were met and no
deviations from these requirements or any other terms or conditions cccurred.

[0 2. During the entire reporting period, all monitoring and associated recordkeeping requirements in the ROP were met and no
deviations from these requirements or any other terms or conditions occurred, EXCEPT for the deviations identified on the
enclosed deviation report(s).

E Other Report Certification

Reporting period (provide inclusive dates): From NA To NA
Additional monitoring reports or other applicable documents required by the ROP are attached as described:
Air Emissions Test Report evaluating compliance with EUPRESSLINE/FGDRYERS.

This form shall certify that the testing was conducted in accordance with the 10/30/21

test plan and that the facility operating conditions were in compliance with permit

conditions or at the maximum routine operating conditions for the facility

| certify that, based on information and belief formed after reasonable inquiry, the statements and information in this report and the
supporting enclosures are true, accurate and complete

Rina Bethany Panels Mfg Director 503-569-2560
of Respongible Official (print or type) Title Phone Number
YVl ‘ p l/ Z(y ,’107,0
Signatiire of Responsible Official Y Date

* Photocopy this form as needed. EQP 5736 (Rev 04/30/2019)



N\
~y

APEX
January 28, 2021

Karen Kajiya-Mills

Michigan Department of Environment, Great Lakes, and Energy
Air Quality Division — Technical Programs Unit

Constitution Hall, 2" Floor, South

525 West Allegan Street

Lansing, Michigan 48933

Sharon LeBlanc

Michigan Department of Environment, Great Lakes, and Energy
Air Quality Division — Gaylord District Office

2100 West M-32

Gaylord, Michigan 49735

Subject: Air Emissions Test Report

kajiva-millsk@michigan.gov

leblancs@michigan.gov

Apex Project No. 11020-000068.00

Biofilter and RTO Emissions Test and Relative Accuracy Test Audit

Weyerhaeuser

SRN B7302

4111 West Four Mile Road

Grayling, Michigan

Renewable Operating Permit MI-ROP-B7302-2016c¢

Dear Ms. Kajiya-Mills and Ms. LeBlanc:
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Executive Summary

Weyerhaeuser retained Apex Companies, LLC to perform air emissions testing at the EUPRESSLINE Biofilter and
FGDRYERS regenerative thermal oxidizer (RTO) emission sources at the Weyerhaeuser facility in Grayling, Michigan.

The purpose of this testing was to (1) evaluate the formaldehyde removal efficiency of the press bicfilter, and (2)
perform a relative accuracy test audit (RATA) on certain continuous emissions monitoring systems (CEMS) as required
by 40 CFR Part 60, Appendix F, “Quality Assurance Procedures,” and incorporated in Michigan Department of
Environment, Great Lakes, and Energy (EGLE) Renewable Operating Permit (ROP) MI-ROP-B7302-2016c¢, effective
March 8, 2016. The following CEMS were evaluated:

« EUPRESSLINE Biofilter volatile organic compound (VOC) monitor
« FGDRYERS RTO carbon monoxide (CO) monitor
« FGDRYERS RTO VOC monitor

The testing followed United States Environmental Protection Agency (USEPA) Reference Methods 1 through 4, 10,
25A, 205, 320 and Performance Specifications (PS) PS-4, PS-6, and PS-8.

Detailed results are presented in Tables 1 through 4 after the Tables Tab of this report. The following tables
summarize the results of the testing conducted on December 9 and 10, 2020.

EUPRESSLINE Biofilter Formaldehyde Removal Efficiency Results

Parameter Unit Average Result Permit Limit
Formaldehyde (inlet) Ib/hr 4.4 -
Formaldehyde (outlet) lb/hr 0.05 1.0
Formaldehyde Removal Efficiency % 98.9% >90

Ib/hr: pound per hour

Relative Accuracy Test Audit Results

Parameter Average RM | Average CEMS Difference Relative Performance
Result Result between Accuracy (%) Specification
CEMS and RM

EUPRESSLINE Biofilter
VOCs (Io/hr, as carbon) | a7 | 99 | 02 | 31% | <10% AS
FGDRYERS RTO
VOCs (Ib/hr, as carbon) 3.1 37 -0.6 53% <10% AS
CO (Ib/hr) 436 525 -8.9 7.3% <10% AS

CEMS: continuous emission monitoring system
Ib/hr: pound per hour

RM: Reference Method

AS: Applicable Standard

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan 1



1.0 Introduction

1.1 Summary of Test Program

Weyerhaeuser retained Apex Companies, LLC to perform air emissions testing at the EUPRESSLINE Biofilter and
FGDRYERS regenerative thermal oxidizer (RTO) emission sources at the Weyerhaeuser facility in Grayling, Michigan.

The purpose of this testing was to (1) evaluate the formaldehyde removal efficiency of the press biofilter, and (2)
perform a relative accuracy test audit (RATA) on certain continuous emissions monitoring systems (CEMS) as required
by 40 CFR Part 60, Appendix F, “Quality Assurance Procedures,” and incorporated in Michigan Department of
Environment, Great Lakes, and Energy (EGLE) Renewable Operating Permit (ROP) MI-ROP-B7302-2016c¢, effective
March 8, 2016. The following CEMS were evaluated:

EUPRESSLINE Biofilter volatile organic compound (VOC) monitor
FGDRYERS RTO carbon monoxide (CO) monitor

FGDRYERS RTO VOC monitor

The testing followed United States Environmental Protection Agency (USEPA) Reference Methods 1 through 4, 10,
25A, 205, 320, and Performance Specifications (PS) PS-4, PS-6, and PS-8.

Table 1-1 lists the emission sources tested, parameters, and test dates.
Table 1-1
Sources Tested, Parameters, and Test Dates
Source | Test Parameter | Test Date ‘

EUPRESSLINE Biofilter Volatile organic compounds (VOCs)t | December 9, 2020
Formaldehyde

FGDRYERS RTO VOCs December 10, 2020
Carbon monoxide (CO)

1 In this report, the term VOC and THC are used interchangeably because the applicable ROP and test methods
reference VOC, whereas the federal requirements of 40 CFR 60, Subpart DDDD, “National Emission Standards
for Hazardous Air Pollutants: Plywood and Composite Wood Products,” reference total hydrocarbons (THC).

1.2 Key Personnel

The key personnel involved in this test program are listed in Table 1-2. Mr. David Kawasaki, Staff Consultant with
Apex, led the emission testing program. Ms. Kathi Moss, Environmental Manager with Weyerhaeuser, provided
process coordination and recorded operating parameters. Ms. Sharon LeBlanc and Mr. Robert Dickman, with EGLE,
witnessed the testing and verified production parameters were recorded.

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan



Table 1-2
Key Contact Information
Client | Apex
Kathi Moss David Kawasaki, QSTI
Environmental Manager Staff Consultant
Weyerhaeuser Apex Companies, LLC
4111 West Four Mile Road 46555 Humboldt Drive, Suite 103
Grayling, Michigan 49378 Novi, Michigan 48377
Phone: 989.348.3475 Phone: 248.590.5134
kathi.moss@weyerhaeuser.com david.kawasaki@apexcos.com
EGLE \

Karen Kajiya-Mills Sharon LeBlanc
Technical Programs Unit Supervisor Environmental Quality Analyst
Environment, Great Lakes, and Energy Environment, Great Lakes, and Energy
Air Quality Division Air Quality Division
Technical Programs Unit Gaylord District Office
Constitution Hall, 2" Floor, South 2100 West M-32
525 West Allegan Street Gaylord, Michigan 49735
Lansing, Michigan 48933 Phone: 989.217.0055
Phone: 517.256.0880 leblancs@michigan.gov

kajiya-millsk@michigan.gov

Robert Dickman

Environmental Quality Analyst
Environment, Great Lakes, and Energy
Air Quality Division

Cadillac District Office

120 West Chapin Street

Cadillac, Michigan 49601

Phone: 231.878-4697
dickmanr@michigan.gov
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2.0 Source and Sampling Locations

2.1 Process Description

Weyerhaeuser manufactures oriented-strand board (OSB) at its facility in Grayling, Michigan. Wood logs are sorted by
species and stored in the wood yard. The wood composition of boards manufactured during this testing event was
60% aspen, 15% pine, 20% soft maple, and 5% hard maple. Logs are transferred to heated vats to clean and thaw (in
winter months) the wood. The wood logs are conveyed from the vats to a debarking machine that removes the
outer layers of the logs. A ring-strander cuts the logs into thin wood chips (strands). The strands are conveyed to a
storage bin where they are fed into four wood-fired dyers. The dryers remove moisture from the strands to a
product-specific content. The strands exit the dryers and are sorted according to size using shaker screens.

The fine strands are collected and used as fuel in the dryers and RTOs. The larger strands are conveyed to a blending
area where wax and resins are added for adhesion purposes. The strands are then layered, at different angles for
strength, onto an 8-foot-wide conveyor belt. The layered strands are cut into 8-foot-by-24-foot sections and formed
into mats. The mats are stacked, and the press is used to heat and compact the strands to form OSB. Depending on
the thickness of the product (i.e., 7/16 or 23/32 inch) up to 16 mats can be compacted in less than 4 minutes. The
OSB is cut, labeled, and prepared for shipment.

2.2 Control Equipment Description

As part of the manufacturing process, emissions are generated by wood debarking and stranding, conveyance,
drying, binding and pressing, milling, and painting (sides of wood). Weyerhaeuser operates pollution control
equipment to control the discharge of pollutants to the atmosphere. The biofilter, wet electrostatic precipitator
(WESP), and RTOs control emissions from the drying and pressing operations.

The VOC CERMS installed on the EUPRESSLINE Biofilter and the VOC and CO CERMS on the FGDRYERS RTO exhaust
stacks are used to evaluate continuous compliance with permit limits.

2.2.1  EUPRESSLINE Biofilter

The biofilter controls VOC and HAP emissions from the press portion of emission unit EUPRESSLINE. The press heats
and compacts alternating layers of fine and coarse wood strands and binders into the OSB. Emissions from the press
are captured within the total building enclosure and directed to a humidifier followed by a two-chamber bicfilter.
The biofilter contains Douglas fir mulch that provides a microbial environment for pollutant removal. Treated
emissions from the two biofilter chambers discharge to a single stack (SVBIOFILTER).

Operating parameters were measured and recorded by Weyerhaeuser personnel during testing. Tables 2-1 and 2-2
summarize the operating conditions during testing of the EUPRESSLINE Biofilter. Additional operating parameter
data are included in Appendix F.

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan 4



Table 2-1
Summary of Biofilter Production Data

RATA Test Run Press Feed Line Speed Board Thickness

(ft/min) (inch)
1 127.00 7/16
2 126.99 7/16
3 127.01 7/16
4 127.02 7/16
5 127.00 7/16
6 127.00 7/16
7 126.98 7/16
8 97.47 23/32
9 95.99 23/32
10 95.98 23/32
Average 117.84 -
Table 2-2
Summary of Biofilter Operating Data
Test Run Biofilter Temperature
(°F)
1 84.20
2 84.51
3 84.36
Average 84.36

2.2.2 FGDRYERS RTOs

North and south RTOs are used to control VOC and HAP emissions from four wood-fired strand dryers and a Coen®
burner. Emissions from each dryer and the Coen® burner exhaust to a combined single duct leading to a Lundberg
E-Tube WESP. The WESP is designed to remove particulate matter from the flue gas prior to incineration by two RTOs.

At the RTOs, valves alternate the flow direction through each of the RTO chambers. Each chamber contains heat
exchange media that alternately heat the emissions entering one combustion chamber and absorbs heat from the
emissions exiting the other combustion chamber. Supplemental heat is supplied in the combustion chambers with a
gas burner. Aninduced draft fan transports the emissions through the RTOs, which discharges to the atmosphere via
the RTO stack (SVRTOSTACK).

Operating parameters were measured and recorded by Weyerhaeuser personnel during testing. Table 2-3
summarizes the operating conditions during testing of the FGDRYERS RTO. Additional operating parameter data are
included in Appendix F.

Apex Project No. 11020-000068.00
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Table 2-3
Summary of RTO
Production Data

Test Run Wood Processed
(Ib/hr)

110,578
117,912
99,405
85,726
91,509
90,314
113,501
113,919
111,944
10 113,815
Average 104,862

O |IN|OY N |~ W N —
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2.3 Flue Gas Sampling Locations

2.3.1  EUPRESSLINE Biofilter Inlet Sampling Location
Two sampling ports oriented at 90° to one another are located in a straight section of an 84-inch-internal-diameter
duct. The sampling ports are located:

Approximately 12.2 feet (1.7 duct diameters) from the nearest downstream disturbance.

Approximately 49.1 feet (7.0 duct diameters) from the nearest upstream disturbance.

The sampling ports are accessible via grating above the control room housing the biofilter CEMS and CERMS
equipment. A photograph of the EUPRESSLINE Biofilter inlet and outlet sampling locations is presented in Figure 2-1.
Figure 1 in the Appendix depicts the EUPRESSLINE Biofilter inlet sampling ports and traverse point locations.

2.3.2  EUPRESSLINE Biofilter Outlet Sampling Location

Two sampling ports oriented at 90° to one another are located in a straight section of an 84-inch-internal-diameter
duct. The sampling ports are located:

« Approximately 60 feet (8.6 duct diameters) from the nearest downstream disturbance.

« Approximately 70 feet (10 duct diameters) from the nearest upstream disturbance.

The sampling ports are accessible via grating above the control room housing the biofilter CEMS and CERMS
equipment. A photograph of the EUPRESSLINE Biofilter inlet and outlet sampling locations is presented in Figure 2-1.
Figure 2 in the Appendix depicts the EUPRESSLINE Biofilter outlet sampling ports and traverse point locations.

Apex Project No. 11020-000068.00
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Outlet Sampling
Ports

Flow

Figure 2-1. EUPRESSLINE Biofilter Inlet and Outlet Sampling Locations

2.3.3 FGDRYERS RTO Outlet Sampling Location

Four sampling ports oriented at 90° to one another are located in a straight section of a 105-inch-internal-diameter

duct. The sampling ports are located:

E Flow

Inlet Sampling
Ports

« Approximately 40 feet (4.6 duct diameters) from the nearest downstream disturbance.

« Approximately 30 feet (3.4 duct diameters) from the nearest upstream disturbance.

The sampling ports are accessible via elevator to the top floor of the FGDRYER building and stairs to a catwalk. A
photograph of the FGDRYERS RTO outlet sampling location is presented in Figure 2-2. Figure 3 in the Appendix

depicts the FGDRYERS RTO outlet sampling ports and traverse point locations.

Apex Project No. 11020-000068.00
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Outlet Sampling
Ports

2.4  Process Sampling Locations

Process sampling was not required during this test program. A process sample is a sample that is analyzed for
operational parameters, such as calorific value of a fuel (e.g., natural gas, coal), organic compound content (e.g., paint
coatings), or composition (e.g., polymers).

2.5 Continuous Emission Rate Monitoring Systems

Description and identification of the instrumentation operated by Weyerhaeuser to monitor source emission rates are
presented in Sections 2.5.1 and 2.5.2.

2.5.1 EUPRESSLINE Biofilter Outlet

The VOC monitor is a California Analytical Instruments, Inc., Model 600 HFID, Serial Number B05011. The system
extracts sample gas through a heated sample probe and heated filter connected to the monitor by a heated sample

line. The VOC analyzer measures total hydrocarbons using a flame ionization detector (FID). The VOC monitor
operates on a single range/span of 0 to 100 parts per million (ppm).

Apex Project No. 11020-000068.00
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The flowrate monitor is a Teledyne UltraFlow Model 150, Serial Number 1501355. The air flowrate is measured by
ultrasonic methods. The flow monitoring system uses 20% oxygen and 0% carbon dioxide for the flowrate
calculations.

252 FGDRYERS RTO Outlet

The VOC monitor is a California Analytical Instruments, Inc.,, Model 600 HFID, Serial Number B05010. The system
extracts sample gas through a heated sample probe and heated filter connected to the monitor by a heated sample
line. The VOC analyzer measures total hydrocarbons using an FID. The VOC monitor operates on a dual range span: 0
to 100 ppm and 0 to 1,000 ppm.

The CO monitor is a California Analytical Instruments, Inc, Model 601, Serial Number BO6014-M. The system extracts
sample gas through a heated sample probe and heated filter connected to the gas conditioning system by a heated
sample line. Moisture is removed from the sample before the sample is analyzed. The CO analyzer measures carbon
monoxide concentration by non-dispersive infrared analysis. The analyzer has a span of 0 to 500 ppm.

The flowrate monitor is a Teledyne UltraFlow Model 150, Serial Number 1501354. The air flowrate is measured by
ultrasonic methods. The flowrate monitoring system uses 20% oxygen and 1% carbon dioxide for the flowrate
calculations.

Apex Project No. 11020-000068.00
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3.0 Summary and Discussion of Results

3.1  Objectives and Test Matrix

The purpose of this testing was to (1) evaluate the formaldehyde removal efficiency of the press biofilter, and (2)
perform a RATA on certain CEMS as required by 40 CFR Part 60, Appendix F, “Quality Assurance Procedures,” and
incorporated in EGLE ROP MI-ROP-B7302-2016c¢, effective March 8, 2016.

Table 3-1 summarizes the sampling and analytical matrix.

Table 3-1
Sampling and Analytical Matrix

Sampling Sample/Type of Sample Method Date End Analytical
Location Pollutant (2020) Laboratory
EUPRESSLINE Formaldehyde and | USEPA 1-3,320 Dec.9 1 0747 0847 Not
Biofilter moisture content P 0901 1001 applicable
3 1024 1124
Flowrate, molecular | USEPA 1-3,25A, | Dec.9 1 0720 0741
Weight, moisture 205, 320, PS‘6, ) 0746 0807
content, VOC RATA | PS-8
3 0807 0828
4 0828 0849
5 0901 0922
61 0922 0949
7 0949 1010
8 1024 1045
9 1045 1106
10 1106 1127
FGDRYERS RTO Flowrate, molecular | USEPA 1-4, 10, Dec. 10 1 0641 0702 Not
Weight, moisture ZSA, 205, PS‘4, ) 0702 0723 applicable
content, CO RATA, PS-6, PS-8
VOC RATA 3 0937 0958
4 1045 1106
5 1106 1127
6 1127 1148
7 1209 1230
8 1230 1251
9 1251 1312
10 1312 1333

1: Data not recorded from 9:36 to 9:42 during the CEMS unit auto calibration

3.2  Field Test Changes and Issues

Communication between Weyerhaeuser, Apex, and EGLE allowed the testing to be completed as proposed in the
October 30, 2020, Intent-to-Test Plan, with the following exceptions:

« Test Run 6 for the EUPRESSLINE Biofilter VOC RATA was paused between 9:36 and 9:42 while the CEMS unit
underwent an automatic calibration.

Apex Project No. 11020-000068.00
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« Fourier Transform Infrared (FTIR) minute data was not recorded from 8:03 to 8:20 during Test Run 1, for
formaldehyde at the inlet of the EUPRESSLINE Bicfilter, due to a recording error in the FTIR software. Production
was normal during this time period, and the missing data is not expected to impact results.

3.3 Summary of Results

The results of testing are presented in Tables 3-2 and 3-3. Detailed results are presented in the Appendix Tables 1
through 4 after the Tables Tab of this report. Graphs are presented after the Graphs Tab of this report. Sample
calculations are presented in Appendix B.

Table 3-2
EUPRESSLINE Biofilter Formaldehyde Removal Efficiency Results
Parameter Unit Average Result Permit Limit

Formaldehyde (inlet) Ib/hr 44 -
Formaldehyde (outlet) Ib/hr 0.05 1.0
Formaldehyde Removal Efficiency % 98.9% >90
Ib/hr: pound per hour

Table 3-3

Relative Accuracy Test Audit Results

Parameter Average RM | Average CEMS Difference Relative Performance
Result Result between Accuracy (%) Specification
CEMS and RM

EUPRESSLINE Biofilter
VOCs (Io/hr, as carbon) X 99 0.2 3.1% <10% AS
FGDRYERS RTO
VOCs (Ib/hr, as carbon) 3.1 37 -0.6 53% <10% AS
CO (Ib/hr) 436 52.5 -8.9 7.3% <10% AS

CEMS: continuous emission monitoring system
Ib/hr: pound per hour

RM: Reference Method

AS: Applicable Standard

Apex Project No. 11020-000068.00
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4.0 Sampling and Analytical Procedures

Apex measured emissions in accordance with USEPA sampling methods. Table 4-1 presents the emissions test
parameters and sampling methods.

Table 4-1
Emission Testing Methods

Parameter EUPRESSLINE | EUPRESSLINE | FGDRYERS USEPA Reference
Biofilter Biofilter RTO

Inlet Outlet Outlet

Sampling ports Sample and Velocity Traverses for
. ° ° ° 1 .
and traverse points Stationary Sources
Velocity and . o . 5 Determination of Stack Gas Velocity and
flowrate Volumetric Flow Rate (Type S Pitot Tube)
Molecular weight Gas Analysis for the Determination of Dry
° ° ° 3 ;
Molecular Weight
Moisture content . 4 Determination of Moisture Content in Stack
Gases
CcO Determination of Carbon Monoxide
° 10 Emissions from Stationary Sources
(Instrument Analyzer Procedure)
VOC Determination of Total Gaseous Organic
° ° 25A Concentration Using a Flame lonization
Analyzer
Gas dilution o N 205 Verification of Gas Dilution Systems for
Field Instrument Calibrations
Formaldehyde and Measurement of Vapor Phase Organic and
moisture content ° ° 320 Inorganic Emissions by Extractive Fourier
Transform Infrared (FTIR) Spectroscopy
CORATA Specifications and Test Procedures for
° PS-4 Carbon Monoxide Continuous Emission
Monitoring Systems in Stationary Sources
Flowrate RATA Specifications and Test Procedures for
° ° PS-6 Continuous Emission Rate Monitoring
Systems in Stationary Sources
VOC RATA Specifications and Test Procedures for
o N PS8 Volatile Organic Compound Continuous
Emission Monitoring Systems in Stationary
Sources

4.1 Emission Test Methods

41.1  Volumetric Flowrate (USEPA Methods 1 and 2)

USEPA Method 1, “Sample and Velocity Traverses for Stationary Sources,” was used to evaluate the sampling locations
and the number of traverse points for sampling and the measurement of velocity profiles. Figures 1 through 3 in the
Appendix depict the source locations and traverse points.
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USEPA Method 2, “Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube),” was used to
measure flue gas velocity and calculate volumetric flowrates. S-type Pitot tubes and thermocouple assemblies,
calibrated in accordance with Method 2, Section 10.0, were used during testing. Because the dimensions of the Pitot
tubes met the requirements outlined in Method 2, Section 10.1, and are within the specified limits, the baseline Pitot
tube coefficient of 0.84 (dimensionless) was assigned. The digital manometer and thermometer are calibrated using
calibration standards that are traceable to National Institute of Standards and Technology (NIST). Pitot tube
inspection sheets are included in Appendix A.

Cyclonic Flow Check. Apex evaluated whether cyclonic flow was present at the sampling locations. Cyclonic flow is
defined as a flow condition with an average null angle greater than 20°. The direction of flow can be determined by
aligning the Pitot tube to obtain zero (null) velocity head reading—the direction would be parallel to the Pitot tube
face openings or perpendicular to the null position. By measuring the angle of the Pitot tube face openings in
relation to the stack walls when a null angle is obtained, the direction of flow is measured. If the absolute average of
the flow direction angles is greater than 20°, the flue gas is considered to be cyclonic at that sampling location and an
alternative location should be selected.

The average of the measured traverse point flue gas velocity null angles were less than 20° at the sampling locations.
The measurements indicate the absence of cyclonic flow.

Field data sheets are included in Appendix C. Computer-generated field data sheets are included in Appendix D.

4.1.2 Molecular Weight (USEPA Method 3)

USEPA Method 3, “Gas Analysis for the Determination of Dry Molecular Weight,” was used to determine the molecular
weight of the flue gas. Flue gas was extracted from the stack through a probe and directed into a Fyrite® gas
analyzer. The concentrations of carbon dioxide (CO,) and oxygen (O,) were measured by chemical absorption to
within £0.5%. The average CO, and O, results of the grab samples were used to calculate molecular weight.

4.1.3  Moisture Content (USEPA Method 4)

USEPA Method 4, “Determination of Moisture Content in Stack Gases” was used to determine the moisture content of
the flue gas. Refer to Figure 4-1 for a drawing of the USEPA Method 4 sampling train.

Apex’s modular USEPA Method 4 stack sampling system consists of:

« A stainless steel probe.

« Tygon® umbilical line connecting the probe to the impingers.

« Aset of fourimpingers with the configuration shown in Table 4-2.

« Asampling line.

« An Environmental Supply® control case equipped with a pump, dry-gas meter, and calibrated orifice.
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Table 4-2
USEPA Method 4 Impinger Configuration
Impinger Order Impinger Type Impinger Contents
(Upstream to Contents
Downstream)
1 Modified Water ~100 grams
2 Greenburg Smith Water ~100 grams
3 Modified Empty 0 grams
4 Modified Silica desiccant ~300 grams

Prior to initiating a test run, the sampling train was leak-checked by capping the probe tip and applying a vacuum of
approximately 5 inches of mercury to the sampling train. The dry-gas meter was monitored for approximately 1
minute to verify the sample train leak rate was less than 0.02 cfm. The sample probe was then inserted into the
sampling port in preparation of sampling. Flue gas was extracted at a constant rate from the stack, with moisture
removed from the sample stream by the chilled impingers.

At the conclusion of the test run, a post-test leak check was conducted and the impinger train was carefully
disassembled. The weight of liquid or silica gel in each impinger was measured with a scale capable of measuring to
the nearest 0.5 gram. The weight of water collected within the impingers and volume of flue gas sampled were used
to calculate the percent moisture content. One moisture content sample was collected for every three or four RATA
test runs.
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Figure 4-1. USEPA Method 4 Sampling Train
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4.1.4 Carbon Monoxide (USEPA Method 10)

USEPA Method 10, “Determination of Carbon Monoxide Emissions from Stationary Sources (Instrumental Analyzer
Procedure),” was used to measure carbon monoxide (CO) concentrations in the flue gas. Flue gas was continuously
sampled in the stack and conveyed to an analyzer for concentration measurements. Flue gas was extracted from the
stack through:

« A stainless-steel probe.
« Heated Teflon sample line to prevent condensation.

« A chilled Teflon impinger train (equipped with a peristaltic pump) to remove moisture from the sampled gas
stream prior to entering the analyzer.

« COanalyzer,

Figure 4-2 depicts the USEPA Method 10 sampling train. Data was recorded at 1-second intervals on a computer
equipped with data acquisition software. Recorded concentrations were averaged over the duration of each test run.
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Figure 4-2. USEPA Method 10 Sampling Train

Prior to the second RATA run on the FGDRYERS RTO outlet, a 3-point stratification test was conducted at 17, 50, and
83% of the stack diameter to determine the minimum number of traverse points to be sampled. The average
concentration at each traverse point differed from the mean by less than 5.0 percent, so one traverse point was used
for the remainder of the RATA.
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The pollutant concentrations were measured using an analyzer calibrated with zero-, mid-, and high-USEPA-
Traceability-Protocol-certified calibration gases. The mid-level gas was 40 to 60% of the high-level (also referred to as
span) gas.

Calibration Error Check. A calibration error check was performed by introducing zero-, mid-, and high-level
calibration gases directly into the analyzer. The calibration error check was performed to verify the analyzer response
was within +2% of the certified calibration gas introduced.

System Bias Test. Prior to each test run, a system bias test was performed where known concentrations of
calibration gases were introduced at the probe tip to measure if an analyzer's response was within +5% of the
introduced calibration gas concentrations. At the conclusion of each test run, an additional system-bias check was
performed to evaluate the analyzer drift from pre- and post-test system-bias checks. The system-bias check evaluates
the analyzer drift against the +3% quality assurance/quality control (QA/QC) requirement.

The analyzer drift data was used to correct the measured flue gas concentrations. Recorded concentrations were
averaged over the duration of each test run.

4.1.5 Total Hydrocarbons (USEPA Method 25A)

USEPA Method 25A, “Determination of Total Gaseous Organic Concentration Using a Flame lonization Analyzer,” was
used to measure volatile organic compound concentrations in the flue gas. Samples were collected through a
stainless steel probe and heated sample line into an analyzer.

A flame ionization detector (FID) determines the average hydrocarbon
concentration in part per million by volume (ppmv) of VOC as the
calibration gas (i.e., propane). The FID is fueled by 100% hydrogen, =
which generates a flame with a negligible number of ions. Flue gas is

introduced into the FID and enters the flame chamber. The High Voltage
combustion of flue gas generates electrically charged ions. The Electrode
analyzer applies a polarizing voltage between two electrodes around
the flame, producing an electrostatic field. Negatively charged ions,
anions, migrate to a collector electrode, while positively charged ions,
cations, migrate to a high-voltage electrode. The current between the
electrodes is directly proportional to the hydrocarbon concentration in

the sample. The flame chamber is depicted at right. Air
Sample Fuel

Using the voltage analog signal, measured by the FID, the
concentration of VOCs was recorded by a data acquisition system "
(DAS). The average concentration of VOCs is reported as the
calibration gas (i.e., propane) in equivalent units. )_

Electrostatic Field lon Current

Collector
Electrode

Before testing, the analyzer was calibrated by introducing a zero-

calibration range gas (< 1% of span value) and high-calibration range —

gas (80-90% span value) to the tip of the sampling probe. Next, a low-calibration range gas (25-35% of span value)
and mid-calibration range gas (45-55% of span value) were introduced. The analyzers are considered to be calibrated
when the analyzer response is +5% of the calibration gas value.

Prior to testing at the EUPRESSLINE Biofilter, a 3-point stratification test was conducted at 17, 50, and 83% of the stack
diameter to determine the minimum number of traverse points to be sampled. The average concentration at each
traverse point differed from the mean by less than 0.5 ppmyv, so one traverse point was used for the remainder of the
RATA.

At the conclusion of a test run, a calibration drift test was performed by introducing the zero- and mid-calibration gas
to the tip of the sampling probe. The test run data was considered valid if the calibration drift test demonstrated the
analyzers are responding within 3% of the calibration span from pre-test to post-test calibrations.
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Figure 4-3 depicts the USEPA Method 25A sampling train.
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Figure 4-3. USEPA Method 25A Sampling Train

41.6 Gas Dilution (USEPA Method 205)

USEPA Method 205, “Verification of Gas Dilution Systems for Field Instrument Calibrations,” was used to introduce
known values of calibration gases into the analyzers. The gas dilution system consists of calibrated orifices or mass
flow controllers and dilutes a high-level calibration gas to within +£2% of predicted values. The gas divider is capable
of diluting gases at set increments and was evaluated for accuracy in the field in accordance with USEPA Method 205.

Prior to testing, the gas divider dilutions were measured to evaluate that they were within +2% of predicted values.
Two sets of three dilutions of the high-level calibration gas were performed. In addition, a certified mid-level
calibration gas was introduced into an analyzer; this calibration gas concentration was within + 10% of a gas divider
dilution concentration.

4.1.7 Formaldehyde and Moisture Content (USEPA Method 320)

USEPA Method 320, “Measurements of Vapor Phase Organic and Inorganic Emissions by Extractive Fourier Transform
Infrared (FTIR) Spectroscopy,” was used to measure formaldehyde and moisture content in the flue gas. Gaseous
samples were withdrawn from the stack and transferred to an MKS Instruments MultiGas 2030 FTIR spectrometer.
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The sample gas was directed through a heated probe, heated filter and heated transfer line connected to the FTIR.
The probe, filter, transfer line, and FTIR were maintained at 191°C (375°F) during testing. The analyte concentrations
were measured based on their infrared absorbance compared to reference spectra. The FTIR analyzer scanned the

sample gas approximately once per second. A data point was generated every half-minute as the co-addition of 32
scans.

FTIR quality assurance procedures followed USEPA Method 320. A calibration transfer standard (CTS) was analyzed
before and after testing. Acetaldehyde matrix spiking was performed prior to testing. Section 3.29 of USEPA Method
320 allows the use of a surrogate analyte for the purposes of analyte spiking. Acetaldehyde was chosen as a
surrogate to formaldehyde for the following reason:

Acetaldehyde’s physical and chemical properties are similar to those of formaldehyde. Formaldehyde is the C1
aldehyde (CH20); acetaldehyde is the C2 aldehyde (CH3CHO).

The analyte spikes were set to a target dilution ratio of 1:10 or less. Valid tests require spike recoveries to be within
the Method 320 allowance of 100+£30%.

Figure 4-4 depicts the USEPA Method 320 sampling train.
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Figure 4-4. USEPA Method 320 Sampling Train
4.2  Process Data

Weyerhaeuser recorded process data during testing. EGLE personnel verified the requested operating and process
data were recorded. Process data are included in Appendix F.
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5.0 Quality Assurance and Quality Control

5.1 QA/QC Procedures

Equipment used in this emissions test program passed Quality Assurance (QA) and Quality Control (QC) procedures.

Refer to Appendix A for equipment calibrations. Before testing, the sampling equipment was cleaned, inspected, and

calibrated according to procedures outlined in the applicable USEPA sampling method and USEPA’s “Quality
Assurance Handbook for Air Pollution Measurement Systems: Volume lll, Stationary Source-Specific Methods.”

5.2  QA/QC Audits

Onsite QA/QC procedures (i.e,, Pitot tube inspections, nozzle size verifications, leak check, calculation of isokinetic
sampling rates, calibrations) were performed in accordance with the respective USEPA sampling methods.
Equipment inspection and calibration measurements are presented in Appendix A.

Offsite QA audits include dry-gas meter and thermocouple calibrations.

5.2.1  Sampling Train QA/QC

The sampling trains described in Section 4.1 were audited for measurement accuracy and data reliability. Table 5-1
summarizes the QA/QC audits conducted on each sampling train.

Table 5-1
USEPA Method 4 Sampling Train QA/QC
Parameter Runs 1-2 Run 3 Runs 4-6 | Runs7-10 Method Comment ‘
Requirement
FGDRYERS RTO
0ft3 oft ofe 0ft? <0.020 ft3 for 1

Sampling train post-test

leak check for 1 min for 1 min | for 1 min for 1 min minute at a vacuum

at5inHg |at4inHg |at5inHg |at4inHg | »recorded during
Sampling vacuum (in Hg) 1 1 1 1 test

Valid

5.2.2  Instrument Analyzer QA/QC

The instrument analyzer sampling trains described in Section 4.1 were audited for measurement accuracy and data
reliability. The analyzers passed the applicable calibration criteria. Table 5-2 summarizes the gas cylinders used
during this test program. Analyzer calibration, bias, and drift data are included in Appendix A.
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Table 5-2
Calibration Gas Cylinder Information
Parameter ‘ Gas Vendor Cylinder Serial ’ Cylinder Value ‘ Expiration Date
Number

Nitrogen Airgas AAL-17660 99.9995% 09/21/2028
Carbon monoxide Airgas CC27329 1,005 ppm 12/26/2025
Air Airgas ALM-011814 - 11/01/2026
Propane Airgas ALM-036155 110.0 ppm 03/02/2028
Propane Airgas ALM-014745 1,113 ppm 03/02/2028
Ethylene Airgas ALM 033173 96.74 05/14/2021
Acetaldehyde, 100.8 ppm 12/10/2020
methanol, Airgas CC716034 100.3 ppm
sulfur hexafluoride 1042 ppm

5.2.3 Dry-Gas Meter QA/QC

Table 5-3 summarizes the dry-gas meter calibration checks in comparison to the acceptable USEPA tolerance.
Complete dry-gas meter calibrations are included in Appendix A.

Table 5-3
Dry-Gas Meter Calibration QA/QC
Pre-test DGM Post-test DGM Difference Between Acceptable Comment
Calibration Calibration Pre- and Post-test Tolerance
Factor Factor Calibrations
0.996 0.998 )
2 (10/19/2020) (1/19/2021) 0.002 *00> Valid

52.4 Thermocouple QA/QC

Temperature measurements using thermocouples and digital pyrometers were compared to a reference
temperature prior to testing to evaluate accuracy of the equipment. The thermocouples and pyrometers measured
temperature within +1.5% of the reference temperatures and were within USEPA acceptance criteria. Thermocouple
calibration sheets are included in Appendix A.

5.3 Data Reduction and Validation

The emissions testing Project Manager and/or the QA/QC Officer validated computer spreadsheets. The computer
spreadsheets were used to ensure that field calculations were accurate. Random inspection of the field data sheets
were conducted to verify data have been recorded appropriately. At the completion of a test, the raw field data were
entered into computer spreadsheets to provide applicable onsite emissions calculations. The computer data were
checked against the raw field sheets for accuracy during review of the report.

5.4 QA/QC Problems

Equipment audits and QA/QC procedures demonstrate sample collection accuracy and compliance for the test runs.
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6.0 Limitations

The information and opinions rendered in this report are exclusively for use by Weyerhaeuser. Apex Companies, LLC
will not distribute or publish this report without consent of Weyerhaeuser except as required by law or court order.
The information and opinions are given in response to a limited assignment and should be implemented only in light
of that assignment. Apex Companies, LLC accepts responsibility for the competent performance of its duties in
executing the assignment and preparing reports in accordance with the normal standards of the profession, but
disclaims any responsibility for consequential damages

Submitted by:
Apex Companies, LLC

David Kawasaki, QSTI DerekR. Wong, Ph.D., P.E.
Staff Consultant National Account Manager
Apex Companies, LLC Apex Companies, LLC
david kawasaki@apexcos.com derekwong@apexcos.com
248.590.5134 248.875.7581
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Table 1

EUPRESSLINE Biofilter Formaldehyde Destruction Efficiency Results

Weyerhaeuser
Grayling, Michigan

Apex Companies Project No. 11020-000068.00
Sampling Date: December 9, 2020

Parameter Units Run 1 Run 2 Run 3 Average

Start Time 7:47-8:47 9:01-10:01 10:24-11:24 g
Duration min 60 60 60 60
Gas Stream Volumetric Flowrate scfm 98,328 94,403 91,692 94,807
Inlet Formaldehyde Concentration ppmv 8.991 9.94 11.03 10.49
Formaldehyde Concentration mg/dscm 11.2 12.4 13.8 12.5
Formaldehyde Mass Emission Rate Ib/hr 4.1 4.4 4.7 4.4
Gas Stream Volumetric Flowrate scfm 95,420 95,348 97,988 96,252
Outlet Formaldehyde Concentration ppmv 0.11 0.11 0.11 0.11
Formaldehyde Concentration mg/dscm 0.14 0.14 0.14 0.14
Formaldehyde Mass Emission Rate Ib/hr 0.05 0.05 0.05 0.05
Formaldehyde Destruction Efficiency % 98.8 98.9 98.9 98.9

Molecular weight of formaldehyde 30.03 g/mole

T Data missing from 8:03 to 8:20

scfm standard cubic feet per minute

ppmv part per million by volume

Standard conditions 68°F and 29.92 in Hg. 24.04 is the volume of 1 mole at Standard conditions




=\

APEX

Table 2

EUPRESSLINE Biofilter VOC Relative Accuracy Test Audit Results

Weyerhaeuser

Grayling, Michigan

Apex Companies Project No. 11020-000068.00
Sampling Date: December 9, 2020

Reference Method VOC CERM VOC Difference
Run Time SCFM ppmy, as propane ppmy, as carbon Ib/hr, as carbon Ib/hr, as carbon Ib/hr, as carbon

1 07:20-07:41 95,332 17.8 53.4 9.5 10.28 -0.8
[ 2 [ orae0807 | 3776 | 37 0 410 000 7o 0 809 0 -09

3 08:07-08:28 95,065 13.6 40.7 7.2 8.14 -0.9

4 08:28-08:49 97,419 18.3 55.0 10.0 10.29 -0.3

5 09:01-09:22 97,186 24.9 74.8 13.6 13.40 0.2

6 09:22-09:36,09:42-09:49 96,284 23.4 70.1 12.6 12.27 0.3

7 09:49-10:10 92,575 19.6 58.7 10.2 9.78 0.4

8 10:24-10:45 98,499 12.1 36.2 6.7 7.06 -0.4

9 10:45-11:06 99,774 15.0 44.9 8.4 8.35 0.0

10 11:06-11:27 95,692 16.2 48.6 8.7 9.37 -0.7
Mean 96,517 17.9 53.6 9.7 9.9 -0.2
Standard Deviation 0.5
Confidence Coefficient 0.38

Applicable Standard (Permit Limit)

Average RM value (permit limit used if <50% of standard)
Relative Accuracy

PS-6 Relative Accuracy Performance Specification

19.5 Ib/hr, as carbon
19.5 Ib/hr, as carbon

3.1 %

The RA of the CERMS must be no greater than 10 percent
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Table 3
FGDRYERS RTO VOC Relative Accuracy Test Audit Results
Weyerhaeuser
Grayling, Michigan
Apex Companies Project No. 11020-000068.00
Sampling Date: December 10, 2020

Reference Method VOC CERM VOC Difference
Run Time SCFM ppmy, as propane ppmy, as carbon Ib/hr, as carbon Ib/hr, as carbon Ib/hr, as carbon
1 6:41-7:02 109,889 4.35 13.05 2.68 2.87 -0.19
2 7:02-7:23 108,823 5.35 16.05 3.27 3.05 0.22
3 9:37-9:58 113,045 4.11 12.34 2.61 3.29 -0.68
4 10:45-11:06 117,352 5.20 15.61 3.42 4.20 -0.78
5 11:06-11:27 115,460 5.22 15.66 3.38 4.10 -0.72
6 11:27-11:48 114,869 5.20 15.60 3.35 4.29 -0.94
8 12:30-12:51 117,544 4.79 14.37 3.16 4.38 -1.22
9 12:51-13:12 119,120 4.28 12.83 2.86 3.88 -1.02
10 13:12-13:33 117,987 4.28 12.85 2.83 3.33 -0.50
Mean 114,899 4.8 14.3 3.1 3.7 -0.6

Standard Deviation
Confidence Coefficient

0.44
0.34

Applicable Standard (Permit Limit)
Average RM value (permit limit used if <50% of standard)

Relative Accuracy

PS-6 Relative Accuracy Performance Specification

18.6 Ib/hr, as carbon
18.6 Ib/hr, as carbon
| 5.3 % |

The RA of the CERMS must be no greater than 10 percent
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Table 4

FGDRYERS RTO CO Relative Accuracy Test Audit Results

Weyerhaeuser
Grayling, Michigan

Apex Companies Project No. 11020-000068.00

Sampling Date: December 10, 2020

Reference Method CO CERM CO Difference
Run Time DSCFM ppmvd, measured ppmvd, corrected Ib/hr Ib/hr Ib/hr

1 6:41-7:02 78,521 126.5 126.6 43.41 53.06 -9.65

2 7:02-7:23 77,759 136.4 136.7 46.38 50.93 -4.55

3 9:37-9:58 79,739 99.9 100.4 34.93 44 .95 -10.02

4 10:45-11:06 79,563 127.4 130.7 45.37 53.76 -8.39

5 11:06-11:27 78,280 120.2 123.4 4217 49.17 -7.00

6 11:27-11:48 77,880 1171 120.3 40.91 48.51 -7.60

7 12:09-12:30 77,000 120.6 120.2 40.41 52.37 -11.96

8 12:30-12:51 76,942 130.8 130.3 43.77 55.51 -11.74

10 13:12-13:33 77,232 163.8 162.8 54.87 64.30 -9.43
Mean 78,102 127.0 127.9 43.6 52.5 -8.9
Standard Deviation 2.3
Confidence Coefficient 1.80
Applicable Standard (Permit Limit) 147.3 Ib/hr
Average RM value (permit limit used if <50% of standard) 147.3 Ib/hr
Relative Accuracy | 7.3 % |

PS-6 Relative Accuracy Performance Specification

The RA of the CERMS must be no greater than 10 percent
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METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

=N

Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.

Quality - Service - Reliability

ENVIRONMENTAL SUPPLY COMPANY

2) Record barometric pressure before and after calibration procedure.
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet.
4) Record data and information in the GREEN cells, YELLOW cells are calculated.
INITIAL FINAL AVG (Ppar)
DATE:| 10/19/2020 METER SERIAL #: 2 BAROMETRIC PRESSURE (in Hg):| 30.1 | | 30.1 | 30.1
METER PART #: CRITICAL ORIFICE SET SERIAL #: JR
K' TESTED TEMPERATURES °F ELAPSED Y % Diff Y % Diff
FACTOR |VACUUM DGM READINGS (FTG) AMBIENT| DGM INLET |DGM OUTLET DGM TIME (MIN) DGM AH 1) ) 3) to with other
ORIFICE #| RUN # (AVG) (in Hg) INITIAL FINAL NET (V) INITIAL FINAL|INITIAL FINAL| AVG 0 (in H,0) Vi (STD) Ve (STD) Y Average Y orifices AHg
1 0.453 13 812.150 817.545 5.395 45 67 69 61 62 64.75 9.00 1.1 5.4768 5.4625 0.997 1.7
55 2 0.453 13 817.545 823.000 5.455 45 69 69 62 64 66 9.00 1.1 5.5245 5.4625 0.989 1.70
3 0.453 13 823.000 828.51400 5.514 45 69 71 64 65 67.25 9.00 1.1 5.5710 5.4625 0.981 1.70
AVG = 0.989 -0.69 -0.61
1 0.5788 10 778.521 784.154 5.633 45 55 57 58 58 57 7.50 1.8 5.8141 5.8163 1.000 1.74
63 2 0.5788 10 784.154 789.775 5.621 45 57 60 58 58 58.25 7.50 1.8 5.7877 5.8163 1.005 1.73
3 0.5788 10 789.775 795.411 5.636 45 60 62 58 59 59.75 7.50 1.8 5.7864 5.8163 1.005 1.73
AVG = 1.003 0.77 1.48
1 0.8049 14 796.046 801.264 5.218 45 61 64 59 59 60.75 5.00 3.7 5.3716 5.3922 1.004 1.84
73 2 0.8049 14 801.264 806.534 5.270 45 64 66 59 60 62.25 5.00 3.7 5.4096 5.3922 0.997 1.84
3 0.8049 14 806.534 811.883 5.349 45 66 67 60 61 63.5 5.00 3.7 5.4775 5.3922 0.984 1.83
AVG = 0.995 -0.08 0.62

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:

The following equations are used to calculate the standard volumes of air passed through the DGM, V/,, (std), and the critical orifice,
V, (std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

= Net volume of gas sample passed through DGM, corrected to standard conditions

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =

K; = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)

T = Absolute DGM avg. temperature (°R - English, °K - Metric)

Tamb = Absolute ambient temperature (°R - English, °K - Metric)

K =

= DGM calibration factor

(1) Vi =K, *Vm* w
(std) 1
Tm
.. Pbhar * @
@ Ve, =K —
~Tamb
@3) - _ V)
Vi

(srd)

Average K' factor from Critical Orifice Calibration

= Volume of gas sample passed through the critical orifice, corrected to standard conditions

AVERAGE AHg =

AHg = (m 2

Ve (std)

I

2020-10-19 Meter Box 2 Calibration

V,u(std

Vi



[ BUREALU |

Meter Box Thermocouple Calibration Sheet

Meter Box #: 2 | Tech: DK | Date: 10/19/2020
Reference: PIE TC Source

Reference Thermometer Thermocouple Difference
Source: °F °R °F °R
Meter In:
Ice bath 34 494 33 493 -0.20%
Boiling Water 212 672 211 671 -0.15%
Hot Oil 360 820 360 820 0.00%
Meter Out:
Low 34 494 35 495 0.20%
Med 212 672 213 673 0.15%
High 360 820 362 822 0.24%
Stack:
Low 34 494 27 487 -1.42%
Med 212 672 207 667 -0.74%
High 360 820 354 814 -0.73%
Probe:
Low 34 494 34 494 0.00%
Med 212 672 207 667 -0.74%
High 360 820 354 814 -0.73%
Oven:
Low 34 494 32 492 -0.40%
Med 212 672 206 666 -0.89%
High 360 820 353 813 -0.85%
Exit:
Low 34 494 28 488 -1.21%
Med 212 672 205 665 -1.04%
High 360 820 352 812 -0.98%
Auxiliary:
Low 34 494 29 489 -1.01%
Med 212 672 206 666 -0.89%
High 360 820 353 813 -0.85%

Note: Tolerance is <1.5%




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

Quality - Service - Reliability

=N

Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.

ENVIRONMENTAL SUPPLY COMPANY

2) Record barometric pressure before and after calibration procedure.
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet.
4) Record data and information in the GREEN cells, YELLOW cells are calculated.
INITIAL FINAL AVG (Ppar)
DATE:| 1/19/2021 METER SERIAL #: 2 BAROMETRIC PRESSURE (in Hg):| 29.8 | | 29.8 | 29.8
METER PART #: CRITICAL ORIFICE SET SERIAL #: JR
K' TESTED TEMPERATURES °F ELAPSED Y % Diff Y % Diff
FACTOR |VACUUM DGM READINGS (FTG) AMBIENT| DGM INLET |DGM OUTLET DGM TIME (MIN) DGM AH 1) ) 3) to with other
ORIFICE #| RUN # (AVG) (in Hg) INITIAL | FINAL NET (V) INITIAL FINAL|INITIAL FINAL| AVG 0 (in H,0) Vi (STD) Ve (STD) Y Average Y orifices AHg
1 0.453 13 297.852 303.015 5.163 44 44 48 44 48 46 9.00 1.1 5.3816 5.4135 1.006 1.78
55 2 0.453 13 303.015 308.252 5.237 44 48 50 48 50 49 9.00 1.1 5.4265 5.4135 0.998 1.77
3 0.453 13 308.252 313.485 5.233 44 50 52 50 52 51 9.00 1.1 5.4011 5.4135 1.002 1.77
AVG = 1.002 0.44 0.98
1 0.5788 10 313.485 319.021 5.536 44 52 53 52 53 52.5 7.50 1.8 5.7070 5.7640 1.010 1.77
63 2 0.5788 10 319.021 324.685 5.664 44 53 54 53 54 53.5 7.50 1.8 5.8275 5.7640 0.989 1.76
3 0.5788 10 324.685 330.311 5.626 44 54 54 54 54 54 7.50 1.8 5.7828 5.7640 0.997 1.76
AVG = 0.999 0.10 0.65
1 0.8049 14 330.311 335.445 5.134 44 54 55 54 55 54.5 5.00 3.7 5.2966 5.3438 1.009 1.88
73 2 0.8049 14 335.445 340.685 5.240 44 55 55 55 55 55 5.00 3.7 5.4007 5.3438 0.989 1.88
3 0.8049 14 340.685 345.985 5.30 44 55 55 55 55 55 5.00 3.7 5.4625 5.3438 0.978 1.88
AVG = 0.992 -0.54 -0.64

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The following equations are used to calculate the standard volumes of air passed through the DGM, V/,, (std), and the critical orifice,
V, (std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =

1) Vn — K xVm# Pbar + (AH/13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions
(srd) ! Tm K; = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.750 \2 AH (Vm(std)
V., (std V,
. g Phar *© r(std) m
(2) Ver ) = K ? = Volume of gas sample passed through the critical orifice, corrected to standard conditions
Tamb Tamb = Absolute ambient temperature (°R - English, °K - Metric)

Ver K'= Average K' factor from Critical Orifice Calibration
3) ALY = DGM calibration factor

Vm(:m,]

2021-1-19 Meter Box 2 Calibration
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SERVICE REPORT

ATTN: David Kawasaki, Apex Companies, LLC
DATE OF SERVICE: 11/18/2020

SERIAL NUMBER: 6367

SERVICE TYPE: RECALIBRATION

NEXT CALIBRATION DUE: 11/19/2021

CONDITIONS AS OBSERVED AND WORK PERFORMED:
- Unit powers up properly.
- Unit cleaned and Purged, data verified.
- All valves checked, ok.
- Checked for any software updates
- Voltages checked — 5v, -15v, +15v, 24v.
- Battery voltages checked.
- Unit leak tested.
- Tested all MFC’s with each port.
- Zeros on each MFC checked.
- Spans checked on all MFCs.
- Incoming verification run on all MFCs.
-Verified all MFCs @ 5 standard points, passed within 1%
- All MFCs recalibrated
- All cables and screw/nuts tightened, ok.

T
cuhf
= %//Service Technician

11/18/2020

Gas Mixing / Dilution / Calibration Systems
Environics Inc. * 69 Industrial Park Road East + Tolland, CT 06084 - (860) 872-1111 - Fax: (860) 870-9333

http://www.environics.com - info@environics.com
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SERIES 4040
System S/N 6367
ENVIRONICS FLOW CONTROLLER CALIBRATION SHEET
MFC # 1 Size: 10000 SCCM

MFC Serial Number: 0103486002

This flow controller was calibrated using a NIST-traceable Flow Standard. This calibration was performed with Nitrogen
at a standard reference temperature and pressure of 32°F and 29.92 in. Hg. The Flow Calibration Data is not
performance data. This data is used by the system operating mode to improve the fiow accuracy. The Flow Verification
Data is performance data.

Flow Calibration Data

Set Flow True Flow

5% 500 484.498
10% 1000 988.178
20% 2000 1997.523
30% 3000 3002.708
40% 4000 4013.548
50% 5000 5024.901
60% 6000 6039.875
70% 7000 7077.845
80% 8000 8108.056
90% 9000 9166.224
100% 10000 10239.148

All values in SCCM

Flow Verification Data

Set Flow True Flow

99% 9900 9921.544
85% 8500 8518.306
55% 5500 5517.054
25% 2500 2500.638
10% 1000 997.013

All values in SCCM

—%/%CJ;/M(;/’{WJQL/&_ Date: //‘/5? D

Verified by:

Gas Mixing / Dilution / Calibration Systems
Environics Inc. + 69 Industrial Park Road East * Tolland, CT 06084 - (860) 872-1111 - Fax: (860) 870-9333

http://www.environics.com - info@environics.com
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SERIES 4040
System S/N 6367

ENVIRONICS FLOW CONTROLLER CALIBRATION SHEET

MFC # 2 Size: 10000 SCCM

MFC Serial Number: 0103486003

This flow controller was calibrated using a NIST-traceable Flow Standard. This calibration was performed with Nitrogen
at a standard reference temperature and pressure of 32°F and 29.92 in. Hg. The Flow Calibration Data is not
performance data. This data is used by the system operating mode to improve the flow accuracy. The Flow Verification
Data is performance data.

Flow Calibration Data

Set Flow True Flow

5% 500 490.696
10% 1000 993.586
20% 2000 2004.661
30% 3000 3009.857
40% 4000 4018.185
50% 5000 5024.634
60% 6000 6040.024
70% 7000 7063.046
80% 8000 8085.829
90% 9000 9131.144

100% 10000 10177.882

All values in SCCM

Flow Verification Data

Set Fldw True Flow

99% 9900 9926.599
85% 8500 8517.552
55% 5500 5514.260
25% 2500 2499.539
10% 1000 998.610

All values in SCCM

N

]

Verified by: %/é/%ﬂ%?’ﬂw& Date: //“/g)/”:,:?ﬂ

Gas Mixing / Dilution / Calibration Systems
Environics Inc. + 69 Industrial Park Road East * Tolland, CT 06084 - (860) 872-1111 « Fax: (860) 870-9333

http://www.environics.com - info@environics.com
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SERIES 4040

System S/N 6367

ENVIRONICS FLOW CONTROLLER CALIBRATION SHEET

MFC # 3 Size: 1000 SCCM

MFC Serial Number:; 0101125002

This flow controller was calibrated using a NIST-traceable Flow Standard. This calibration was performed with Nitrogen
at a standard reference temperature and pressure of 32°F and 29.92 in. Hg. The Flow Calibration Data is not
performance data. This data is used by the system operating mode to improve the flow accuracy. The Flow Verification
Data is performance data.

Flow Calibration Data

Set Flow True Flow

5% 50 47.818
10% 100 98.271
20% 200 199.839
30% 300 300.951
40% 400 402.462
50% 500 503.511
60% 600 604.776
70% 700 707.674
80% 800 811.628
90% 900 915.019
100% 1000 1019.838

Flow Verification Data

Set Flow True Flow

99% 990 989.008
85% 850 848.171
55% 550 549.887
25% 250 249.408
10% 100 99.851

All values in SCCM

Verified by: __ /nyqm A’ém/zzmé vate: /5 - DD

Gas Mixing / Dilution / Calibration Systems
Environics Inc. * 69 Industrial Park Road East - Tolland, CT 06084 - (860) 872-1111 « Fax: (860) 870-9333

http://www.environics.com - info@environics.com
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SERIES 4040

System S/N 6367

ENVIRONICS FLOW CONTROLLER CALIBRATION SHEET

MFC # 4 Size: 100 SCCM

MFC Serial Number: 0101127002

This flow controller was calibrated using a NIST-traceable Flow Standard. This calibration was performed with Nitrogen
at a standard reference temperature and pressure of 32°F and 29.92 in. Hg. The Flow Calibration Data is not
performance data. This data is used by the system operating mode to improve the flow accuracy. The Flow Verification
Data is performance data.

Flow Calibration Data

Set Flow True Flow

5% 5 5175
10% 10 10.624
20% 20 21.477
30% 30 32.248
40% 40 42.941
50% 50 53.560
60% 60 64.108
70% 70 74.538
80% 80 85.086
90% 90 95.717
100% 100 106.402

All values in SCCM

Flow Verification Data

Set Flow True Flow

99% 99 98.672
85% 85 84.767
55% 55 54.811
25% 25 24.893
10% 10 9.967

All values in SCCM

Verified by: %gj Z‘W pate: /S~ /& DD

Gas Mixing / Dilution / Calibration Systems
Environics Inc. + 69 Industrial Park Road East + Tolland, CT 06084 + (860) 872-1111 - Fax: (860) 870-9333

http://www.environics.com - info@environics.com
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Certificate of Calibration

Everett Service Center

Certificate Number: EVL670261

Data Type: Found-Left Calibration Date: 17-Nov-2020
Result Summary: In Tolerance Calibration Due: 17-Nov-2021
Manufacturer: Fluke Certificate Date: 17-Nov-2020
Model: 511 Temperature: 22.8°C
Serial Number: 97440191 Humidity: 33.1%
Description: Thermometer

Procedure: Fluke 51-II:(1 YEAR) ZCAL VER /5520 Revision: 1.2
Customer: APEX COMPANIES

City: NOVI Country: us
State: M

Purchase Order: CCS KAWASAKI RMA: 32077905

This calibration is traceable to the International System of Units (SI), through National Metrology Institutes (NIST, PTB, NRC, NPL, etc.), ratiometric
techniques, or natural physical constants. This certificate applies only to the item identified and shall not be reproduced other than in full, without the
specific written approval by Fluke Corporation. Calibration certificates without signature are not valid. The calibration has been completed in
accordance with Fluke Electronics Corporation Quality System Document 111.0 Revision 124 and/or Fluke 17025 Quality Manual QSD 111.41 Revision
007.
The Data Type found in this certificate must be interpreted as:

« As-Found Calibration data collected before the unit is adjusted and / or repaired.

* As - Left Calibration data collected after the unit has been adjusted and / or repaired.

« Found-Left Calibration data collected without any adjustment and / or repair performed.

This calibration conforms to the requirements of ANSI/NCSL Z540-1-1994 (R2002).

In the attached measurement results, deviation may be expressed with units, Measured Value (MV) - Nominal Value (NV) or as a proportion of the nominal value
((MV-NV)/INV), expressed without units with a scalar multiplier such as % (0.01), or as a ratio of the units (mA/A, pV/V, etc.) Descriptions such as yA/A, pV/V, and
others, where used to annotate results or column headings are the preferred replacements for what was historically labeled as "ppm" or parts-per-million and
described the results in that column, unless otherwise noted by units symbols.

Where applicable, the expanded uncertainty of measurement at the time of test is given in the following pages. They are calculated in accordance with the
method described in the ISO Guide to the Expression of Uncertainty in Measurement (GUM). The reported expanded uncertainty of measurement is stated as the
standard uncertainty of measurement multiplied by the coverage factor k, such that the confidence level approximates 95%.

Where applicable, the Test Uncertainty Ratio (TUR) is provided in the following pages. Unless otherwise stated, the TUR for a given measurement result is 4:1 or
greater.

Results are reviewed to establish where any measurement results exceeded the manufacturer's specifications.

Measurement results greater than limits of error are indicated by '!".

RgBEgT LE%ER
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Fluke Corporation Telephone Facsimile Internet Revision 2.18
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Certificate Number: EVLG670261

Date of Calibration: 17-Nov-2020

FLUKE.

Standards Used

Asset Description Cal-Date Cal-Due

12177 Fluke 5520A Calibrator 17-Jul-2020 17-Apr-2021
Fluke Corporation Telephone Facsimile Internet Revision 218
1420 75th St SW, Everett WA 98203 USA 888.993,5853 425.446.6390 www.fluke.com
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FLUKE.
Certificate Number: EVL670261 Date of Calibration: 17-Nov-2020

Calibration Data

Nominal Measurement Limits of Error Test Uncertainty
Parameter Value Result Lower Limit  Upper Limit Ratio (TUR)
FUNCTIONAL TESTS:
Display Test Pass
Keypad Test ' Pass

Thermocouple - Type K
DEGREES CELSIUS VERIFICATION

0.0°C 0.00 -0.1 -0.3 0.3 1.88
20.0°C 20.00 19.9 19.7 20.3 1.94
-190.0 °C -190.00 -190.2 -190.7 -189.3 2.06
990.0 °C 990.00 989.8 989.2 990.8 3.06
DEGREES FAHRENHEIT VERIFICATION
32.0°F 32.00 317 314 32,6 1.93
73.4°F 73.40 73.1 72.8 74.0 2.00
-310.0 °F -310.00 -310.5 -311.2 -308.8 1.95
2192 °F 2192.0 2192 2190 2194 2.27
Fluke Corporation Telephone Facsimile Internet Revision 218
1420 75th St SW, Everett WA 98203 USA 888.993.5853 425.446.6330 www.fluke.com
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APEX COMPANIES, LLC

— PITOT TUBE INSPECTION

APEX
PITOT TUBE NO. 32
DAt IO/ ‘7/2_0
Pitot Tube not on Probe Operator:
3/16 <Dt <3/8 o4
Ofom  0SSom R gy (U
Py=Pg s T Fanre YES / NO

1.05 Dt <P, < 1.5 Dt

(03] and 05} < 10°

Prand B, <5°

2<0.32 cm (1/8 in)

w <0.08 cm (1/32 in)

Pitot on Probe
Component Spacing OK

Fig.
A. x>19cm

B-1. z>19cm
w=>7.62cm

or
B-2. z>508cm

C. Y >762cm

YES / NO

Pitot Tube Correction Factor: Q ﬁ t/
Al

& D, et t‘ j

e | T ERRE - ELNE T L
{ l

Fig. A
b "I AL YES NO
b“m,z‘mﬁ él;.; mm(i s - & n, ‘“-Tdﬂ?m Tebr, (’“ ] B 1 YES NO
TR ) A
- | bl
Bprghn Fredws Susshe Posbe
Fig. B-1 Fig. B-2
A D, TypesPitotTube € D B-2. YES NO
D
i P Yx782cm{3ing |
g&':‘vampdei Pﬁ ; { e “‘”“" C. YES NO




APEX COMPANIES, LLC

el PITOT TUBE INSPECTION

APEX —_
PITOT TUBE NO. L) 9
DATE 121872
Pitot Tube not on Probe Operator:
3/16 <Dt <3/8 [ T
048cm  095cm e f o f5p, < b < 1300,
PA=PB ol Preby

1.05Dt <P, <1.5Dt

a; and a, < 10°

Longiludinal 38
Tube Axig

Py and B, <5°

z2<0.32 cm (1/8 in)
w < 0.08 cm (1/32 in) .
L GTEEE AN W
Pitot on Probe : Pitot Tube Correction Factor:
Component Spacing OK ; B e Ty
i,;:...‘. T}“ A X isomtinirEls 1 som pring
i J—f Sumptrg e ; 3 .,B'f,
Fig. Fig. A
A. x>19cm PR . ‘m‘,“ A. YES NO
B_l. Z Z 1.9 cm ‘. ¥l 'Zr}-iﬁﬂw;nmc :_‘;‘ - i = TN rw:inwnuﬁﬁl) B"l. YES NO
w>7.62 cm - | ' |
. Bexvpie Fredes Sazughe Probe
- or Fig. B-1 Fig. B-2 ?

B-2. z>5.08cm {D, Type S Pitot Tube ({) B-2. YES NO

A
C. Y2762em 55 'k‘

C. YES NO




AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION

Customer ID:__ 022824 SIN:_M10640
Customer; APEX City:__ NOVI State: MI
As-Received Model #:__ ADM-880C Converted to Mode! #: Order#:__R201943
PO #: Customer Eqgpt ID#: Calibration Due Date:

This instrument has been calibrated using Calibration Standards which are traceable to NIST (National Institute of Standards and Technology). Test accuracy ratio

is 4:1 for pressures and temperature. Quality Assurance Program and calibration procedures meet the requirements for ANSI/NCSL 2540-1,1SO 17025, MIL-STD

45662A and manufacturer's specifications. Calibration accura_c%/ is certified when meters are used with (Proper!y functioning accessories only. All Uncertainties are

expressed in expanded terms (twice the calculated uncertainty). This report shall not be reproduced, except in full, without the written afpproval of Shortridge

Instruments, Inc. Results relate only to the item calibrated. For limitations on use, see Shortridge Instruments, Inc. Instruction Manual for the use of AirData

!{\qﬂult;meterg.o Pljrogzecciiuclﬁlgzﬁjsz Procedure for Differential Pressure, Absolute Pressure and Temperature Recalibration of AirData Multimeters SIP-CP02
evision: ated:

Calibration Technician(s)._{Y\ . D WAoo 00 Romive= Calibration Date: ©112\ | 2020
Calibration Approved by: o S v oo _Title: Cal A Date: 7 /1Y /2420
— ! o 7
AS-Received By____ D\, ]2, Fidal  Test B’é (g\m _ Test By
Dateg7-(6-2,02.0 Rh_T K % Date O\ 2\ | ZOXT RS T % Datg 5. Rh %
Ambient Temperature ] °F Ambient Temperature, 1 "7 °F Ambient Tempe °F
Barometric Pres 136 inHg Barometric Pressu in Hg Barometric Pressure in Hg
All within spec NO NA All within spec ES’ NO All within spec  YES NO
ABSOLUTE PRESSURE TEST (in Hg)
TEST METER TOLERANCE=+20%+ .1inH AS-RECEIVED TEST WITHIN SPEC @ NO N/A See Notes
Pressure Standard: Heise #02-R S/N: 41741/42451 As-Revd st2 Test3 Pressure Standard: Heise #12A-] /N: 45605/48491 As-Rcvd Test2 Test3

Pressure Standard: Heise #04-R S/N: 41743/42453 As-Rcvd Test2 Test 3 Pressure Standard: Heise #14-R  S/N: 43412/45043-2 As-Rcvd Test2 Test3
Pressure Standard: Heise #06-R S/N: 41742/42452-1 As-Rcvd Test2 Test3 Pressure Standard: Heise #16-R  S/N: 43413/45044 As-Rcvd Test2 Test 3
Pressure Standard: Heise #08-R S/N: 42186/43328 As-Revd Test2 Test 3 Pressure Standard: Heise #18-R  S/N: 44581/46845 As-Rcvd Test2 Test3
Pressure Standard: Heise #10-R S/N: 42203/43352 (¢ ES'RCV@ Test2 Test3 Pressure Standard: Heise #20-R  S/N: 44582/46847 As-Rcvd Test2 Test 3

Approx Set Pt 7 Standard Test Meter % Diff Standard Test Meter % Diff Standard Test Meter % Diff
140 I (4i& | 14 vz | lwog [ \Wap [-2% .
24 11253€¢ |28 Ay 2332 2%.3 [-.07 L
400 | HoiH | HO.2 A4S | Y002 Moo 05

DIFFERENTIAL PRESSURE TEST (in wc)
TEST METER TOLERANCE =+ 2.0 % + 0.001 inwc  AS-RECEIVED TEST WITHIN SPEC @ NO N/A See Notes
Pressure Standard: Heise #01-L . S/N: 41739/42449  As-Rcvd (Test 2 Test 3 Pressure Standard: Heise #11-L IN: 43165/44551-1 As-Rcvd Test2 Test 3

Pressure Standard: Heise #01-R  S/N: 41739/42446 As-Revd (I8 ' Test 3 Pressure Standard: Heise #11-R S/N: 43165/44730 As-Rcvd Test2 Test 3
Pressure Standard: Heise #02-L  S/N: 41741/42454  As-Rcvd ffest 2 Test 3 Pressure Standard: Heise #12A-L.  S/N: 45605/48490 As-Rcvd Test2 Test 3
Pressure Standard: Heise #03A-l. S/N: 45570/48461 As-Rcvd Test2 Test 3 Pressure Standard: Heise #13-L.  S/N: 43415/45041 As-Rcvd Test2 Test3
Pressure Standard: Heise #03A-R S/N: 45570/48460 As-Rcvd Test2 Test 3 Pressure Standard: Heise #13-R  S/N: 43415/45038 As-Rcvd Test 2 Test 3
Pressure Standard: Heise #04-L.  S/N: 41743/42456 As-Rcvd Test 2 Test 3 Pressure Standard: Heise #14-L  S/N: 43412/45045 As-Rcvd Test2 Test 3
Pressure Standard: Heise #05-L  S/N: 41740/42450 As-Rcvd Test2 Test 3 Pressure Standard: Heise #15-L.  S/N: 43416/45042 As-Rcvd Test2 Test 3
Pressure Standard: Heise #05-R  S/N: 41740/42447 As-Rcvd Test 2 Test 3 Pressure Standard: Heise #15-R  S/N: 43416/45040 As-Rcvd Test2 Test3
Pressure Standard: Heise #06-L  S/N: 41742/42455 As-Rcvd Test 2 Test 3 Pressure Standard: Heise #16-L  S/N: 43413/45046 As-Rcvd Test2 Test3
Pressure Standard: Heise #07-L.  S/N: 42185/42186 As-Rcvd Test2 Test 3 Pressure Standard: Heise #17-L  S/N: 44579/46842 As-Rcvd Test2 Test3
Pressure Standard: Heise #07-R  S/N: 42185/43326  As-Rcvd Test2 Test 3 Pressure Standard: Heise #17-R  S/N: 44579/46841 As-Rcvd Test2 Test 3
Pressure Standard: Heise #08-L.  S/N: 42186/43329 As-Rcvd Test 2 Test 3 Pressure Standard: Heise #18-L.  S/N: 44581/46846 As-Rcvd Test2 Test 3
Pressure Standard: Heise #09-L.  S/N: 42202/43351 @ dyTest 2 Test 3 Pressure Standard: Heise #19-L.  S/N: 44580/46844 As-Rcvd Test2 Test3
Pressure Standard: Heise #09-R  S/N: 42202/43350 Test2 Test3 Pressure Standard: Heise #19-R  S/N: 44580/46843 As-Rcvd Test2 Test 3
Pressure Standard: Heise #10-L  S/N: 42203/43353 Test2 Test3 Pressure Standard: Heise #20-L  S/N: 44582/46848 As-Rcvd Test 2 Test 3
Approx Set Pt Standard Test Meter % Diff Standard Test Meter % Diff Standard Test Meter % Diff

0500 || oS2 5 |.0524 | -9 .o L.CS0n] ~. 20
1250 | 2S¢y | (253 [-.oR A2y 11202 | e
2250 | 22956 | 2253 | -.(3 2259 1.2725¥% | oY
1.000 {028 | i.027 S LORT [LorS | ~19
2000 13 027 12.028 | .6S J2.088[2.055] ~.15 A
3600 3¢ |3¢e7 |- (I DML 032 <27
sq00 (3 Twyza | 23 IO [UU7d] 1)
27.00 2707212124 €3 2705 [272.477 4y
50.00 L0.0( <. ("{ '2..6 S'Oolz gOt‘ l ~ OZ-
NA

Overange NA (- NA v~ NA NA NA

Shortridge Instruments, Inc.
7855 East Redfield Road Scotisdale, Arizona 85260
(480) 991-6744 - Fax (480) 443-1267 « www.shortridge.com
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AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION

LOW VELOCITY CONFIRMATION (FPM)

SIN:_MN\ (06 4O

Order# R23{34 3

TEST METER TOLERANCE =+ 3.0% £ 7 FPM AS-RECEIVED TEST WITHIN SPEC NO N/A See Notes
Vel Eqv Trans Std: S/N: M02009 Test2 Test3 Vel Eqv Trans Std: S/N: M10897 As-Rcvd  Test2 Test3
Vel Eqv Trans Std: S/N: M02903 As-Rcvd Test2 Test3 Vel Eqv Trans Std: S/N: M10901 As-Rcvd Test2 Test3
Vel Eqv Trans Std: S/N: M10839 As-Rcvd  Test2 Test3 Vel Eqv Trans Std: S/N: M13492 As-Rcvd Test2 Test3
Vel Eqv Trans Std: S/N: M10840 As-Rcvd Test2 Test3 Vel Eqv Trans Std: S/N: M19325 As-Rcvd st2 ™ Test 3
Approx Set Point Standard Test Meter Diff Standard Test Meter Diff Standard Test Meter Diff
100 La(. 72 (00 |—(7/ TeiS| {@») l — >
500 S30.2 | §29 (2 | 503 [S03 @) [

TEMPERATURE TEST - AIRDATA MULTIMETER (° F)
TEST METER TOLERANCE =+ 0.2° F

AS-RECEIVED TEST WITHIN SPEC

NO N/A See Notes

ADM-880C, ADM-870/870C and ADM-860/860C models are read in AirFoil Mode. ADM-850/850L models are read in Pitot Tube Mode.

RTD Simulator: S/N 249 As-Rcvd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator: S/N 250 As-Rcvd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator: S/N 253 As-Rcvd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator: S/N 254 As-Rcvd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator: S/N 256 As-Rcvd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator: S/N 257 As-Rcvd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator: S/N 292 As-Revd  (Test2 Test 3 Set Poin@F % F 154.4°F
RTD Simulator: S/N 293 As-Rcvd @ Test 3 Set Point: 35.6° 95." F 154.4°F
RTD Simulator: S/N 294 As-Revd @ Test 3 Set Point: 35.6° F 95°F (154.4° F
RTD Simulator: S/N 313 \ Test 2 Test 3 Set Point@ 95°F 154.4°F
RTD Simulator: S/N 314 Test 2 Test 3 Set Point: 35.6° F (95°F) 154.4° F
RTD Simulator: S/N 315 Test 2 Test 3 Set Point: 35.6°F 95°F (154.4°F )
RTD Simulator: S/N 316 As-Rcvd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator: S/N 317 As-Rcvd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator: S/N 318 As-Rcvd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator Temperature
Equivalent Set Point Test Meter Difference Test Meter Difference Test Meter Difference
35.60 S.6 O 35.7 3 Ry
95.00 5.0 | O Gs.o C <
154.40 (SH.H O /SY. Y &

ADM Recalibration Rev48/10/14/19

7855 East Redfield

Sh ortrld%{: Instruments,

Inc
oad Scottsdale, Anzona 85260

(480) 991-6744 - Fax (480) 443-1267 - wwwshortrldge com

20f2

The enclosed ADM Calibration Standards for Pressure and Temperature form(s) is/are an integral part of this calibration and must remain with this Certificate of
Calibration. Note: There may be more than one such form included that pertains to this calibration.

10/14/19



Shortridge Instruments, Inc. AirData Multimeter Calibration Equipment

Order Number; 2. 20{]H3 Serial Number: (" (6640 Test Type:  Initial @
ABSOLUTE PRESSURE STANDARDS
ADM #02-R S/N: 41741/42451 Heise Model: PPM-2 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 04/27/20 Due Date: 04/2021
ADM #04-R S/N: 41743/42453 Heise Model: PPM-2 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 11/07/19 Due Date: 11/2020
ADM #08-R S/N: 41742/42452-1  Heise Model: PPM-2 Mfgd by Dresser Industries Calibrated by Ashcroft Catibration Date: 08/21/19 Due Date: 08/2020
ADM #08-R S/N: 42186/43328 Heise Model: PPM-2 Mfgd by Dresser industries Calibrated by Ashcroft  Calibration Date: 03/13/20 Due Date: 03/2021
ADM #10-R SIN: 42203/43352 Heise Mode!: PPM-2 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 01/13/20 Due Date: 01/2021
ADM#12A-R  S/N: 45605/48491 Heise Model: PPM-2 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date: 07/16/19 Due Date: 07/2020
ADM #14-R S/N: 43412/45043-2  Heise Model: PPM-2 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 10/07/19 Due Date: 09/2020
ADM #16-R S/N: 43413/45044 Heise Model: PPM-2 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 02/27/20 Due Date: 02/2021
ADM #18-R S/N: 44581/46845 Heise Model: PPM-2 Mfgd & Calibrated by Ashcroft, Inc. Calibration Date: 05/20/20 Due Date: 05/2021
ADM #20-R SIN: 44582/46847 Heise Model: PPM-2 Mfgd & Calibrated by Ashcroft, Inc. Calibration Date: 06/20/19 Due Date: 06/2020

#02-R, 04-R, 06-R, 08-R, 10-R, 12A-R, 14-R, 16-R Rated Accuracy: 0.05% fs (0.0305 in Hg)

Range: 0-30 psia

Resolution: 0.01

Uncertainty: < 0.0358

#18-R, 20-R Rated Accuracy: 0.05% fs (0.0305in Hg) Range: 0-60 in Hg Resolution: 0.001 Uncertainty: < 0.0358
DIFFERENTIAL PRESSURE STANDARDS
ADM #01-L S/N: 41739/42449 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 05/05/20 Due Date: 04/2021
ADM #01-R SIN: 41739/42446 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 05/05/20 Due Date: 04/2021
ADM #02-L S/N: 41741/42454 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date: 05/04/20 Due Date: 04/2021
ADM #03A-L S/N: 45570/48461 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 11/11/19 Due Date: 11/2020
ADM#03A-R  S/N: 45570/48460 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 11/11/19 Due Date: 11/2020
ADM #04-L S/N: 41743/42456 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date: 11/08/19 Due Date: 11/2020
ADM #05-L S/N: 41740/42450 Heise Model: PPM-1 Mfgd by Dresser industries Calibrated by Ashcroft Calibration Date: 08/26/19 Due Date: 08/2020
ADM #05-R S/N: 41740/42447 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 08/28/19 Due Date: 08/2020
ADM #06-L. S/IN: 41742/42455 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 08/26/19 Due Date: 08/2020
ADM #07-L. S/N: 42185/42186 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 03/13/20 Due Date: 03/2021
ADM #07-R S/IN: 42185/43326 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date: 03/11/20 Due Date: 03/2021
ADM #08-L S/N: 42186/43328 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date: 03/13/20 Due Date: 03/2021
ADM #09-L S/N: 42202/43351 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date: 01/30/20 Due Date: 01/2021
ADM #09-R S/N: 42202/43350 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 01/30/20 Due Date: 01/2021
ADM #10-L S/N: 42203/43353 Heise Modei: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date: 01/30/20 Due Date: 01/2021
ADM #11-L SIN: 43165/44551-1  Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 07/15/19 Due Date: 07/2020
ADM #11-R S/N: 43165/44730 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 07/15/19 Due Date: 07/2020
ADM #12A-L S/N: 45605/48480 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date: 07/16/19 Due Date: 07/2020
ADM #13-L S/N: 43415/45041 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 09/19/19 Due Date: 09/2020
ADM #13-R S/N: 43415/45039 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 09/19/19 Due Date: 09/2020
ADM #14-L SIN: 43412/45045 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date: 09/19/19 Due Date: 09/2020
ADM #16-L S/N: 43416/45042 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft Calibration Date: 03/03/20 Due Date: 02/2021
ADM #15-R SIN: 43416/45040 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date; 63/03/20 Due Date: 02/2021
ADM #16-L S/N: 43413/45046 Heise Model: PPM-1 Mfgd by Dresser Industries Calibrated by Ashcroft  Calibration Date: 03/03/20 Due Date: 02/2021
ADM #17-L S/N: 44579/46842 Heise Model: PPM-1 Mfgd & Calibrated by Ashcroft, Inc. Calibration Date: 05/27/20 Due Date: 05/2021
ADM #17-R S/N; 44579/46841 Heise Model: PPM-1 Mfgd & Calibrated by Ashcroft, Inc. Calibration Date: 05/27/20 Due Date: 05/2021
ADM #18-L. S/N: 44581/46846 Heise Model: PPM-1 Mfgd & Calibrated by Ashcroft, Inc. Calibration Date: 05/27/20 Due Date: 05/2021
ADM #19-L S/N: 44580/46844 Heise Model: PPM-1 Mfgd & Calibrated by Ashcroft, Inc. Calibration Date: 07/15/19 Due Date: 06/2020
ADM #19-R S/N: 44580/46843 Heise Model: PPM-1 Mfgd & Calibrated by Ashcroft, Inc. Calibration Date: 07/15/19 Due Date: 06/2020
ADM #20-L S/N: 44582/46848 Heise Model: PPM-1 Mfgd & Calibrated by Ashcroft, Inc. Calibration Date: 06/18/19 Due Date: 06/2020
#01-L, 03A-L, 05-L, 07-L, 09-L, 11-L, 13-L, 15-L, 17-L, 19-L Rated Accuracy: > 0.07% fs (0.000175 in we) Range: 0.0-0.25inwc  Res.: 0.00001 Uncertainty: < 0.00035
#01-R, 03A-R, 05-R, 07-R, 09-R, 11-R, 13-R, 15-R, 17-R, 19-R Rated Accuracy: > 0.06% fs ( 0.003 in wc) Range: 0.0-5.0 inwc Res.; 0.0001 Uncertainty. < 0.00348
#02-L, 04-L, 06-L, 08-L, 10-L, 12A-L, 14-L, 16-L, 18-L, 20-L Rated Accuracy: > 0.06% fs (0.03 in wc) Range: 0.0-50.0inwc  Res.: 0.001 Uncertainty: < 0.0346

ADM Cal Stnds Rev 15/10/14/19

Shortridge Instruments, Inc.

7855 East Redfield Road Scottsdale, Arizona 85260
(480) 991-6744 - Fax (480) 443-1267 + www.shortridge.com
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Shortridge Instruments, Inc. AirData Multimeter Calibration Equipment

Customer Order Number, Meter Serial Number, and Test Type are referenced on page 1

Vel Eqv Transfer Standard S/N
Vel Eqv Transfer Standard S/N
Vel Eqv Transfer Standard S/N
Vel Eqv Transfer Standard S/N
Vel Eqv Transfer Standard S/N
Vel Eqv Transfer Standard S/N
Vel Eqv Transfer Standard S/N
Vel Eqv Transfer Standard S/N

: M02009
: M02903
: M10839
1 M10840
: M10897
: M10901
1 M13492
1 M19325

LOW VELOCITY EQUIVALENT CONFIRMATION STANDARDS

Model ADM-870C
Model ADM-870C
Model ADM-870C
Model ADM-870C
Model ADM-870C
Model ADM-870C
Model ADM-870C
Model ADM-870C

Mfgd & Calibrated by Shortridge Instruments, Inc.
Mfgd & Calibrated by Shortridge Instruments, Inc.
Mfgd & Calibrated by Shortridge Instruments, Inc.
Mfgd & Calibrated by Shortridge Instruments, Inc.

Mfg'd & Calibrated by Shortridge Instruments, Inc.
Mfg'd & Calibrated by Shortridge Instruments, inc.
Mfg'd & Calibrated by Shortridge Instruments, inc.

Mfgd & Calibrated by Shortridge Instruments, Inc.

Rated Accuracy: Velocity + 1.5 % + 3.5 fpm

RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:
RTD Simulator S/N:

249
250
253
254
256
257
292
293
294
313
314
315
316
317
318

Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500

Range: 100-5000 fpm

Resolution: 0.1

TEMPERATURE STANDARDS

Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance
Mfgd by General Resistance

Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs

Rated Accuracy: 0.025% of setting

Thermometer #1 S/N 8A089/Thermistor S/N A410660
Thermometer #2 S/N 8B104/Thermistor S/N 871507
Thermometer #5 S/N B11780/Thermistor S/N B10505
Thermometer #6 S/N B11782/Thermistor S/N B10509
Thermometer #7 S/N B49938/Thermistor S/N B482202

Rated Accuracy(combined): 0.0324° F

Temp Transfer Standard S/N M00136
Temp Transfer Standard S/N M96100

Rated Accuracy: 0.03° F

Model ADM-870
Model ADM-870
Range: 33° F to 158° F
Total combined Uncertainty for MultiTemp and TemProbe testing : < 0.046° F

Range: 100.00 Q to 11111.10 Q

Model 1504/5610
Model 1504/5610
Model 1504/5610
Model 1504/5610
Model 1504/5610

Range: 32° F to 176° F

Mfgd & Calibrated by Shortridge Instruments, Inc.
Mfgd & Calibrated by Shortridge Instruments, Inc.

Mfgd by Hart Scientific Calibrated by Fluke
Mfgd by Hart Scientific Calibrated by Fluke
Mfgd by Hart'Scientific Calibrated by Fluke
Mfgd by Hart Scientific Calibrated by Fluke
Mfgd and Calibrated by Fluke

Resolution: 0.001° F

Resolution: 0.01° F

Calibration Date: 12/10/19
Calibration Date: 12/10/19
Calibration Date: 12/10/19
Calibration Date: 12/10/19
Calibration Date: 01/17/20
Calibration Date: 12/10/19
Calibration Date: 08/08/19
Calibration Date: 06/25/20

Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:
Calibration Date:

04/02/20
04/02/20
04/02/20
05/04/20
05/04/20
05/04/20
01/03/20
01/03/20
01/03/20
03/16/18
03/16/18
03/16/18
04/16/18
04/16/18
04/16/18

Resolution: 0.01 Q

Calibration Date
Calibration Date
Calibration Date
Calibration Date
Calibration Date

. 08/27/19
1 11/07/18
. 03/07/19
1 02/24/20
. 09/26/19

Due Date:
Due Date:
Due Date:
Due Date:
Due Date:
Due Date:
Due Date:
Due Date:
Uncertainty: <5.00 fpm at 100 fpm; <7.50 fpm at 500 fpm

Due Date:
Due Date:
Due Date:
Due Date:
Due Date:
Due Date:
Due Date:
Due Date:
Due Date:
Due Date;
Due Date:
Due Date:
Due Date:
Due Date:
Due Date:

12/2020
12/2020
12/2020
12/2020
01/2021
12/2020
08/2020
06/2021

03/2024
03/2024
03/2024
04/2024
04/2024
04/2024
01/2024
01/2024
01/2024
03/2022
03/2022
03/2022
04/2022
04/2022
04/2022

Uncertainty: < 32 ppm

Due Date: 08/2021
Due Date: 10/2020
Due Date: 03/2021
Due Date: 02/2022
Due Date: 09/2021

Combined Uncertainty with Baths: < 0.040° F

Calibration Date: 10/02/19
Calibration Date: 03/09/20

Uncertainty: <0.023° F

Due Date: 10/2020
Due Date: 03/2021

This form must remain with the Certificate of Calibration corresponding to the Customer Order Number and Meter Serial Number

referenced on page 1.

ADM Cal Stnds Rev 15/10/14/19

Shortridge Instruments, Inc.
7855 East Redfield Road Scottsdale, Arizona 85260

20f2

(480) 991-6744 - Fax (480) 443-1267 - www.shortridge.com

06/29/20



CERTIFICATE OF BATCH ANALYSIS
Grade of Product: CEM-CAL ZERO

Airgas

Customer: STOCK
Part Number: Al CZ15A Reference Number: 32-401343874-1
Cylinder Analyzed: ALM-011814 Cylinder Volume: 146.0 CF
Laboratory: 112 - Troy-32 (SAP) - Ml Cylinder Pressure: 2000 PSIG
Analysis Date: Nov 01, 2018 Valve Outlet: 590
Lot Number: 32-401343874-1
Expiration Date: Nov 01, 2026
ANALYTICAL RESULTS
Component Requested Certified
Purity Concentration
AIR
Carbon Dioxide < 1.0PPM <LDL 0.04 PPM
NOx < 0.1PPM <LDL 0.012 PPM
Sulfur Dioxide < 0.1 PPM <LDL 0.046 PPM
THC < 0.1PPM <LDL 0.028 PPM
Percent Oxygen 20-21 % 20.88 %
Carbon Monoxide < 0.5PPM <LDL 0.033 PPM

Permanent Notes:Airgas certifies that the contents of this cylinder meet the requirements of 40 CFR 72.2

Cylinders in Batch:

ALM-011814, ALM044699, ALM058412, CC114806, CC12177, CC12178, CC210547, CC231220, CC286456, CC310397, CC43947 .,
CC452220, CC469691, CC6783, EB0001513, SG9162511BAL, XC034324B

Impurities verified against analytical standards traceable to NIST by weight and/or analysis.

— Signatureonfile
Approved for Release

Page 1 of 32-401343874-1



N\

APEX

Stratification Test

Duct Diameter (inches) 84
Stratification Check Analyte VOC
*stratification not required for ducts less than 4 inches in diameter
Sample for minimum of twice the response time

Initial Three-Point Stratification

Average Average
Point Distance From Stack Wall (inches) Aver.age Concentration - Concentration
Concentration (ppmv)  from Mean from Mean

(Ppmv) (%)

3 14.0 7.2 0.4 6.4

2 42.0 6.5 0.3 B

1 70.0 6.6 0.2 2.5

Mean 6.8
Required Number of Sampling Points (least restrictive) 1 3

Sample Point Criteria
If concentration at each traverse point differs from the mean concentration for all traverse points by
no more than +£5.0% of the mean concentration OR +0.5 ppmyv, then unstratified; 1 sample point

If concentration at each traverse point differs from the mean concentration for all traverse points by
no more than £10.0% of the mean concentration OR 1.0 ppmyv, then minimally stratified; 3 sample
points

If concentration at each traverse point differs from the mean concentration for all traverse points by
greater than £10.0% of the mean concentration OR +1.0 ppmyv, then stratified; Method 1 sample
points



\

APEX

VOC Calibration Gas Selection

Span Value (ppmv) 100.0 VOC
Lower Calibration Upper ”
Limit Gas Limit  Acceptable?
High-Level Concentration Gas (80-90% of span value, ppmv) 80.0 85.0 90.0 Yes
Mid-Level Concentratoin Gas (45-55% of span value, ppmv) 45.0 50.0 55.0 Yes
Low-Level Concentration Gas (25-35% of span value, ppmv) 25.0 30.0 35.0 Yes

Zero-Level Concentration Gas (0% of span value, ppmv) 0.0 0.0 0.1 Yes



Source:
Analyzer:

N\

APEX

VOC Calibration and Drift Data

Biofilter Outlet

Black Jum 3-

300A

Operator:
Date:

Calibration Error Data

T™MZ

12/9/2020

Response Time: 20 Span: 100
Cylinder Calibration Absolute N
Gas Range Value Response Difference Callbratlgn E!'ror Pass/Fail
(% of calibration)
(pPmV) (ppmv) (pPMV)
Zero gas 0.0 0.0 0.0 0.0 Pass
Low-range gas 30.0 30.4 0.4 1.3 Pass
Mid-range gas 50.0 50.9 0.9 1.8 Pass
High-range gas 85.0 85.1 0.1 0.1 Pass
Calibration Drift Data
Run 1
Final
Initial Response Final Response Response Drift .
Gas Range (pomv) (ppmy) Error (% of (% of span) Pass/Fail
calibration)
Zero gas 0.0 -0.3 -0.3 0.3 Pass
Low-range gas 30.4 29.9 0.3 0.5 Pass
Run 2-4
Final
Initial Response Final Response Response Drift .
Gas Range (ppmv) (ppmy) Error (% of (% of span) Pass/Fail
calibration)
Zero gas -0.3 -0.3 -0.3 0.0 Pass
Low-range gas 29.9 30.9 3.0 1.0 Pass
Run 5-7
Final
Initial Response Final Response Response Drift .
Gas Range (ppmv) (ppmv) Error (% of (% of span) Pass/Fail
calibration)
Zero gas -0.3 -0.2 -0.2 0.1 Pass
Low-range gas 30.9 30.4 1.3 0.5 Pass
Run 8-10
Final
Initial Response Final Response Response Drift .
Gas Range (pomv) (ppmy) Error (% of (% of span) Pass/Fail
calibration)
Zero gas -0.2 0.2 0.2 0.4 Pass
Low-range gas 30.4 30.6 2.0 0.2 Pass

Final response(s) must be +5% of cylinder value and drift must be less than +3% of span. If both criteria

are met, test is considered valid without comment




High-Level Supply Gas

N\

APEX

USEPA Method 205 Gas Dilution Field Calibration

1113 ppmv
Expected Acceptable Range1 Actual Actual Actual Acceptable
Concentration (ppmv) Concentration 1 | Concentration 2 | Concentration 3 Yes/No
(pPmv) Low High (pPmv) (pPmv) (pPmv)
110.0 107.8 112.2 109.3 108.9 109.4 Yes
300.0 294.0 306.0 296.2 297.5 295.3 Yes
Mid-Level Supply Gas 110 ppmv
Expected Acceptable Range1 Actual Actual Actual Acceptable
Concentration (ppmv) Concentration 1 | Concentration 2 | Concentration 3 Yes/No
(Ppmv) Low High (Ppmv) (Ppmv) (Pppmv)
110.0 107.8 112.2 109.7 109.8 109.5 Yes
1: acceptable range is +2% of the expected concentration




N\

APEX

Stratification Test

Duct Diameter (inches) 105
Stratification Check Analyte CcO
*stratification not required for ducts less than 4 inches in diameter
Sample for minimum of twice the response time

Initial Three-Point Stratification

Average Average
Point Distance From Stack Wall (inches) Aver.age Concentration - Concentration
Concentration (ppmv)  from Mean from Mean

(PPmv) (%)

3 17.5 131.8 5.3 4.2

2 52.5 122.2 4.3 3.4

1 87.5 125.5 1.0 0.8

Mean 126.5
Required Number of Sampling Points (least restrictive) Method 1 1

Sample Point Criteria
If concentration at each traverse point differs from the mean concentration for all traverse points by
no more than £5.0% of the mean concentration OR +0.5 ppmv, then unstratified; 1 sample point

If concentration at each traverse point differs from the mean concentration for all traverse points by
no more than +10.0% of the mean concentration OR +1.0 ppmv, then minimally stratified; 3 sample
points

If concentration at each traverse point differs from the mean concentration for all traverse points by
greater than £10.0% of the mean concentration OR +1.0 ppmyv, then stratified; Method 1 sample
points



\

APEX

CO Calibration Gas Selection

Span Value (%) 800.0 CO
Lower Calibration Upper s
Limit Gas Limit ~ /cceptable?
High-Level Concentration Gas (span value, ppmv) N/A 800.0 N/A Yes
Mid-Level Concentratoin Gas (40-60% of span value, ppmv) 320.0 400.0 480.0 Yes
Zero-Level Concentration Gas (<20% of span value, ppmv) 0.0 0.0 160.0 Yes

VOC Calibration Gas Selection

Span Value (ppmv) 100.0 VOC
Lower Calibration Upper s
Limit Gas Limit ~ /cceptable?
High-Level Concentration Gas (80-90% of span value, ppmv) 80.0 85.0 90.0 Yes
Mid-Level Concentratoin Gas (45-55% of span value, ppmv) 45.0 50.0 55.0 Yes
Low-Level Concentration Gas (25-35% of span value, ppmv) 25.0 30.0 35.0 Yes

Zero-Level Concentration Gas (0% of span value, ppmv) 0.0 0.0 0.1 Yes



2\

APEX

CO Calibration, Bias, and Drift Data

Source RTO Outlet Calibration Span 800
Operator T™MZ Response Time (s) 50
Date December 10, 2020 Serial No. 48C
Analyzer Therrmo High Level
Manufacturer's Analyzer Absolute Calibration Error
Certified Cylinder Calibration Difference N Pass/Fail*
(% of Calibration Span)
Value (%) Response (%) (%)
A B A-B (A-B)/CS * 100
Low-level (or zero) calibration gas 0.0 0.2 -0.2 0.0 Pass
Mid-level calibration gas 400.0 398.2 1.8 0.2 Pass
High-level calibration gas 800.0 800.8 -0.8 -0.1 Pass
*Calibration error must be +2%
Run 1-2
Initial Values Final Values
. . Cgrtlﬁe_d Direct System System Bias Bias: System System Bias o Drift (% of .
Calibration | Calibration (% of (% of Bias: oo Drift:
Response Response X . Pass/| Response . . . calibration .
Gas Level | Gas Value (ppmv) (ppMV) calibration Fail (ppMV) calibration | Pass/Fail span) Pass/Fall
(PPmMV) PP PP span) PP span) P
Low level gas 0.0 0.2 -0.3 -0.1 Pass 1.3 0.1 Pass 0.2 Pass
Upscale
(mid) level 400.0 398.2 398.3 0.0 Pass 398.5 0.0 Pass 0.0 Pass
gas
1: System Bias must be < 5% of span
2: Drift must be < 3% of span or |Biasf - Biasi|<0.5%
Run 3
Initial Values Final Values
I Cgrtlfle_d Direct System System Bias Bias: System System Bias . Drift (% of .
Calibration | Calibration (% of (% of Bias: oo Drift:
Response Response . . Pass/| Response . . . calibration .
Gas Level | Gas Value (opmv) - calibration Fail (PpMV) calibration | Pass/Fail span) Pass/Fall
(ppmv) bp PP span) PP span) P
Low level gas 0.0 0.2 1.3 0.1 Pass 0.1 0.0 Pass 0.2 Pass
Upscale
(mid) level 400.0 398.2 398.5 0.0 Pass 393.4 -0.6 Pass 0.6 Pass
gas
1: System Bias must be < 5% of span
2: Drift must be < 3% of span or |Biasf - Biasi|<0.5%
Run 4-6
Initial Values Final Values
L Cgr’uﬁgd Direct System System Bias Bias: System System Bias o Drift (% of .
Calibration | Calibration (% of (% of Bias: Lo Drift:
Response | Response . Pass/| Response o . calibration .
Gas Level | Gas Value (ppmv) - calibration Fail (ppMV) calibration | Pass/Fall span) Pass/Fail
(ppmv) bp PP span) i span) P
Low level gas| 0.0 0.2 0.1 0.0 Pass -6.6 -0.9 Pass 0.8 Pass
Upscale
(mid) level 400.0 398.2 393.4 -0.6 Pass 400.2 0.3 Pass 0.9 Pass
gas
Run 7-10
Initial Values Final Values
L Cgrtlfle_d Direct System System Bias Bias: System System Bias . Drift (% of .
Calibration | Calibration (% of (% of Bias: oo Drift:
Response | Response L Pass/| Response o . calibration .
Gas Level | Gas Value (ppmv) (ppMV) calibration Fail (ppMV) calibration | Pass/Fall span) Pass/Fail
(ppmv) bp PP span) PP span) P
Low level gas 0.0 0.2 -6.6 -0.9 Pass -3.7 -0.5 Pass 0.4 Pass
Upscale
(mid) level 400.0 398.2 400.2 0.3 Pass 410.3 15 Pass 1.3 Pass
gas

1: System Bias must be < 5% of span
2: Drift must be < 3% of span or |Biasf - Biasi|<0.5%




Source:
Analyzer:

N\

APEX

VOC Calibration and Drift Data

Biofilter Outlet

Black Jum 3-

300A

Operator:
Date:

Calibration Error Data

T™MZ

12/10/2020

Response Time: 20 Span: 100
Cylinder Calibration Absolute N
Gas Range Value Response Difference Callbratlgn E!'ror Pass/Fail
(% of calibration)
(pPmV) (ppmv) (pPMV)
Zero gas 0.0 -0.3 0.3 0.3 Pass
Low-range gas 30.0 29.5 0.5 1.7 Pass
Mid-range gas 50.0 50.2 0.2 0.4 Pass
High-range gas 85.0 85.7 0.7 0.8 Pass
Calibration Drift Data
Run 1-2
Final
Initial Response Final Response Response Drift .
Gas Range (ppmv) (ppmy) Error (% of (% of span) Pass/Fail
calibration)
Zero gas -0.3 0.9 0.9 1.2 Pass
Low-range gas 29.5 29.6 1.3 0.1 Pass
Run 3
Final
Initial Response Final Response Response Drift .
Gas Range (pomv) (ppmy) Error (% of (% of span) Pass/Fail
calibration)
Zero gas 0.9 0.7 0.7 0.2 Pass
Low-range gas 29.6 30.8 2.7 1.2 Pass
Runs 4-6
Final
Initial Response Final Response Response Drift .
Gas Range (ppmv) (ppmv) Error (% of (% of span) Pass/Fail
calibration)
Zero gas 0.7 -0.7 -0.7 14 Pass
Low-range gas 30.8 29.7 1.0 1.1 Pass
Run 7-10
Final
Initial Response Final Response Response Drift .
Gas Range (ppmv) (ppmy) Error (% of (% of span) Pass/Fail
calibration)
Zero gas -0.7 0.9 0.9 1.6 Pass
Low-range gas 29.7 31.2 4.0 1.5 Pass

Final response(s) must be +5% of cylinder value and drift must be less than +3% of span. If both criteria

are met, test is considered valid without comment




A >, Airgas USA, LLC
R 6141 Easton Road

I Bldg 1
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED HYDROCARBON

Part Number: X04NIi99C 15A00X1 Reference Number: 160-401674875-1
Cylinder Number: CC716034 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
Analysis Date: Dec 10, 2019 Valve Outlet: 350SS

Lot Number: 160-401674875-1 Expiration Date: Dec 10, 2020

Traceability Statement: Hydrocarbon Process standards are NIST traceable either directly by weight or by comparison to
Airgas laboratory standards that are directly NIST traceable by weight.

CERTIFIED CONCENTRATIONS

Requested Reported
Component Concentration Mole % Accuracy
SULFUR HEXAFLUORIDE 10.00 PPM 10.42 PPM +- 5%
ACETALDEHYDE 100.0 PPM 100.8 PPM +/- 2%
METHANOL 100.0 PPM 100.3 PPM +- 2%
NITROGEN Balance Balance

o/

Approved for Release Page 1 of 160-401674875-1



Airgas Great Lakes region

Airgas USA, LLC
., 1290 Combermere Dr.

an Air Liquide company Troy, MI 48083

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Customer: BUREAU VERITAS
NORTH AMERICA
Part Number: EO02NI99E15A0101 Reference Number: 32-401081502-1
Cylinder Number: CC27329. Cylinder Volume: 144.4 CF
Laboratory: 112 - Troy-32 (SAP) - Ml Cylinder Pressure: 2015 PSIG
PGVP Number: B62017 Valve Outlet: 350
Gas Code: CO,BALN Certification Date: Dec 26, 2017

Expiration Date: Dec 26, 2025

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
volume/volume 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
CARBON MONOXIDE 1000 PPM 1005 PPM G1 +/- 1% NIST Traceable 12/26/2017
NITROGEN Balance -
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 05-1620 KAL004479 970.00 PPM CARBON MONOXIDE/NITROGEN +/-0.36% May 14, 2021

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
| EN 54 Nicolet 6700 CO FTIR Dec 01, 2017 |

Triad Data Available Upon Request

Signature on file
Approved for Release Page 1 of 32-401081502-1



Airgas Great Lakes region

Airgas USA, LLC
., 1290 Combermere Dr.

an Air Liquide company Troy, MI 48083

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD-SPEC
Customer: BUREAU VERITAS NORTH AMERICA
Part Number: XO02NI99C15A1268 Reference Number: 32-401202132-1
Cylinder Number: ALMO033173 Cylinder Volume: 144.4 CF
Laboratory: 112 - Troy-32 (SAP) - MI Cylinder Pressure: 2015 PSIG
Analysis Date: May 14, 2018 Valve Outlet: 350
Lot Number: 32-401202132-1

Expiration Date: May 14, 2021

Product composition verified by direct comparison to calibration standards traceable to N.I.S.T. weights and/or N.I.S.T.
Gas Mixture reference materials.

ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
ETHYLENE 100.0 PPM 96.74 PPM +/- 2%

NITROGEN Balance

Signature on file
Approved for Release Page 1 of 32-401202132-1



Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: CEM-CAL ZERO

Part Number: NI CZ15A Reference Number: 32-401913205-1
Cylinder Number: AAL-17660 Cylinder Volume: 142.0 CF
Laboratory: 112 - Troy-32 (SAP) - MI Cylinder Pressure: 2000 PSIG
Analysis Date: Sep 21, 2020 Valve Outlet: 580
Lot Number: 32-401913205-1
Expiration Date: Sep 21, 2028
ANALYTICAL RESULTS
Component Requested Certified
Purity Concentration
NITROGEN 99.9995 % 99.9995 %
CARBON DIOXIDE < 1.0PPM 0.090 PPM
NOXx < 0.1 PPM <LDL 0.016 PPM
S0O2 < 0.1 PPM <LDL 0.091 PPM
THC < 0.1 PPM <LDL 0.024 PPM
CARBON MONOXIDE < 0.5PPM <LDL 0.044 PPM

Permanent Notes:Airgas certifies that the contents of this cylinder meet the requirements of 40 CFR 72.2

Impurities verified against analytical standards traceable to NIST by weight and/or analysis.

Signature on file
Approved for Release Page 1 of 32-401913205-1



Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Customer: APEX CO LLC

Part Number: E02AI99E15A1223 Reference Number: 32-401744856-1
Cylinder Number: ALM-036155 Cylinder Volume: 146.2 CF
Laboratory: 112 - Troy-32 (SAP) - MI Cylinder Pressure: 2015 PSIG
PGVP Number: B62020 Valve Outlet: 590

Gas Code: PPN,BALA Certification Date: Mar 02, 2020

Expiration Date: Mar 02, 2028

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
PROPANE 110.0 PPM 110.0 PPM G1 +/- 0.9% NIST Traceable 03/02/2020
AIR Balance -
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 010104 K025820 99.8 PPM PROPANE/AIR +/-0.6% May 03, 2024

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
| E/N 54 Nicolet 6700 C3 FTIR Feb 07, 2020 |

Triad Data Available Upon Request

Signature on file
Approved for Release Page 1 of 32-401744856-1



Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Customer: APEX CO LLC

Part Number: E02AI99E15A00W3 Reference Number: 32-401744857-1
Cylinder Number: ALM-014745 Cylinder Volume: 146.3 CF
Laboratory: 112 - Troy-32 (SAP) - MI Cylinder Pressure: 2015 PSIG
PGVP Number: B62020 Valve Outlet: 590

Gas Code: PPN,BALA Certification Date: Mar 02, 2020

Expiration Date: Mar 02, 2028

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
PROPANE 1100 PPM 1113 PPM G1 +/- 0.7% NIST Traceable 03/02/2020
AIR Balance -
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 020105 SGP-1D006966 1186 PPM PROPANE/AIR +/-0.6% Nov 08, 2022

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
| E/N 54 Nicolet 6700 C3 FTIR Feb 07, 2020 |

Triad Data Available Upon Request

Signature on file
Approved for Release Page 1 of 32-401744857-1



Appendix B
Sample Calculations

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan



Sample Calculations

Note: Values obtained through sample calculations may deviate from that presented within the
report based upon rounding differences.

B.1 Stack Gas Volumetric Flowrate
Moisture Content

V.. =K;-V, for measurement of the volume of water

wc

V.. =K,-W,  for measurement of the mass of water
szg = K2 ’ W2

Where:

Vwe volume of water vapor condensed in impingers at standard conditions (ft%)

V1 = volume of water collected within impingers (ml)
W1 = mass of water collected in impingers (g)
Ki = 0.04706 ft3/ml water
Vwsg = volume of water vapor collected in silica gel at standard conditions (ft*)
W2 = mass of water collected by silica gel (g)
K2 = 0.04715 ft3/g water

For example, if 276.9 grams of water were condensed in the impingers and 6.9 grams of water
were collected by the silica gel, the volume of water collected in each section of the sampling
train, in ft3, would be calculated as follows:

ft3
Vipe = <0.04715 E) (276.9 g) = 13.0558 ft3

ft3
Vivsg = (0.04715 E) (6.9 g) = 0.3253 ft3

The total volume of water collected Vwe + Vwsg

13.06 ft* + 0.32 ft* = 13.38ft°
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Gas Volume Standardization

AH
T.) ™ 136
Vstd = Vm Ym( = j ;
std Tm
Where:
Vs = volume of gas sampled at standard conditions (ft3, standard)
Vm = volume of gas measured by dry gas meter (ft%)
Ym = dry-gas meter correction factor (dimensionless)
Tsw = standard temperature (528°R = 460 + 68°F)
Pssa = standard pressure (29.92 in Hg)
Po = barometric pressure (in Hg)
AH = average orifice differential pressure (in H20)
Tm = average meter temperature (°R)

For example, using the following values, the volume of gas sampled, corrected to standard
conditions, is calculated:

Vm = volume of gas measured by dry-gas meter = 25,527 ft
Ym = dry-gas meter correction factor (dimensionless) = 0.996
Tsta = standard temperature (528°R = 460 + 68°F) = b28°R
Psta = standard pressure (in HQ) = 29.92inHg
Po = barometric pressure (in Hg) = 285inHg
AH = average orifice differential pressure (in H20) = 1.76 in H20
Tm = average meter temperature (°R) = 506.6°R
/28.5 in Hg + 176 M H,0 = 528\
Vo = (25527 £63)(0 996)( >Z8°R ) 130 Hg | _ 25.357 ft3, std
std 7 e ' 29.92 in Hg k 506.6°R ) o ’

B-2



Moisture Fraction

B N Vwc + szg
ws
Vwc + szg + Vstd

Where:
Bws = exhaust gas moisture content

For example, using previously calculated values above, the exhaust gas moisture content is
computed as follows:

13.38 ft3

B. . =
WS 13.38 ft3 4 25.357 ft3

= 0.3454 = 34.54%

Absolute Stack Gas Temperature, Ts (°R)
T, =460 +t,

Where:
ts = measured stack gas temperature (°F)

For example, if the average stack temperature was 223°F, then the average absolute stack gas
temperature is

Ts =460 + 223= 683°R

Absolute Stack Gas Pressure, Ps (in Hg)

Ps = Pbar + (h
13.6

Where:
Poar = barometric pressure at test site (in Hg)
Pstat = stack static pressure (in H20)
13.6 = specific gravity of mercury (in H20/in Hg)

For example, if the barometric and stack static pressures were 28.5 in Hg, and -0.6222 in H20,
respectively, the absolute stack pressure would be calculated as:

—0.6222

P, =28.5+< B

) = 28.45 inHg
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Stack Gas Molecular Weight, Dry Basis (Ib/lb-mole)

M, = 0.44(%CO ,) +0.32(%0 ,) + 0.28(%N , + %CO)

For example, if the average O2 content of the exhaust gas stream was 14%, the CO2 content of
the gas stream was 6%, and the CO content was assumed to be negligible, the N2 content is
assumed to be the balance of the gas content (i.e. 100 — 14 — 6 = 80%). The dry stack gas
molecular weight would be computed as follows:

1b
Ib—mole

My = 0.44(6%) + 0.32(14%) + 0.28(80%) = 29.52

Stack Gas Molecular Weight, Wet Basis (Ib/Ib-mole)

M, =M, 1-Bus)gg 1P [Bus
100 Ib-mole\ 100

If the measured stack gas moisture content was 34.54%, then the wet stack gas molecular weight
would be:

M. = 2952 b (1 34.54) +1 b (34.54) _ 95 cg
S "7""1b —mole 100 Ib—mole\ 100 /  “7 "1b — mole
Stack Gas Velocity, Vs (ft/min)
sec T
Vs:(GO—_ijCp(«/AP)an :
min P.M,
Where:
Ko = Pitot tube constant equal to 85.49 ft \/ (Ib/Ib —-mole)(in Hg)
sec (°’R)(in H,0)
Cp = Pitot tube coefficient, dimensionless

(\/ AP )avg = average square root of the velocity head of stack gas [(in H20)%°]

Ms = molecular weight of the stack gas, wet basis (Ib/Ib-mole)
For example, if the average of the square root of the velocity heads of the stack gas was 0.6367

(in H20)%%, and using values already calculated, the average stack gas velocity would be
calculated as follows:
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b .
Sec ft (lb — mole) (inHg)
= — 49 — .84
Vs (60 min) 85 9sec (°R)(in H,0) (0-84)
_ o 683°R ft
x 0.6367 (in H,0)* b = 2,660m
(2845 lan) (2554 m)

Average Stack Gas Volumetric Flowrate, Qs (cfm)
Qs = Vs A
Where:

Vs
A

stack gas velocity (ft/min)
cross-sectional area of stack (ft?)

For example, if the exhaust stack has a diameter of 105 inches, then the cross-sectional area of
the stack would be:

2
E(“’Si;“) = 60.132ft?
12

4 —
ft

If the stack gas velocity was measured to be 2,660 ft/min, the stack gas volumetric flowrate is:
3

ft
Qs = (2,660 —) (60.132 ft?) = 159,942 —
min min
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Standard Stack Gas Volumetric Flowrate, Qstd (Scfm)

528 °R P,
Quu = QS[ T, J(29.92in HgJ

Where:
Ts
Ps

absolute stack gas temperature (°R)
absolute stack gas pressure (in Hg)

For example, to standardize the values calculated above, the standard stack gas volumetric
flowrate would be calculated as follows:

ft3 (528°R> (28.45 inHg ft3

= 159,942 = 117,544 — st
Qsta = 159, 683°R/ \29.92 ian) >4 standard

min
Dry Standard Stack Gas Volumetric Flowrate, Qstd,ary (dscfm)
Qstd,dry = Qstd (1_ Bws)

The dry standard stack gas volumetric flowrate would be calculated as follows:

ft3 ft3
Qsta,dry = <117,544—,, standard) (1 —0.3454) = 76,942 ——, standard, dry
min min
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B.2 Pollutant Concentration and Emission Rate

Concentration as mg/m?®

coC ( MW j
e=( 24.04

Where:
C = concentration, mg/m?®
Ccas = effluent gas concentration adjusted for bias, ppmv
MW = molecular weight as gram-mole
24.04 = ideal gas molar volume at standard temperature (68°F) and pressure (29.92 in.

Hg), L/mole

For example, if the corrected carbon monoxide concentration was 130.3 ppmv, the molecular
weight of carbon monoxide is 28.01 grams per mole. The concentration in mg/m? is calculated
as follows:

) = 151.84—
m

130.3 (28.01gram> ( 1mole ) (1,000L> (1,000 mg

- 1,000,000 mole 24.04 L m3 1 gram

Mass Emission Rate

o

(Ib/hr)=CQ ' 3
(453,590”‘9j 353110

Ib m?

Where:
Q = flowrate (scfm)

For example, if the dry standardized flowrate was 76,942 dscfm, then the carbon monoxide mass
emission rate is calculated as follows:

Ib mg dry standard ft3 (60 _rr;lin) Ib

(h_) = (151.84—) <76,942 : ) D= 4377

r m min (453,500 ) (35.31 r
b m3
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B.3 Relative Accuracy

Calculation of Standard Deviation of Data Set

n-1
Where:
S¢ = standard deviation of a sample set
di = difference between a reference method value and the corresponding continuous
emission monitoring system value (RMi-CEM:;), for a given data point
n = number of test runs

For example, the standard deviation of the differences between a reference method values and
the corresponding continuous emission monitoring values for the 9 selected test runs was 1.6
Ib/hr.

Calculation of Confidence Coefficient

S
CC=1p o5 T:]

Where:
Se¢ = 2.35Ib/hr (for 9 test runs)
toozs = tvalue =2.306 (for 9 test runs)
n = 9testruns

For example, the CO confidence coefficient for the test runs is:

2.351b/hr
cc = 2306 X —— = 1.801b/hr

V9
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Calculation of Relative Accuracy

| Doy [+ C]
RA=—2_ """«
RM

avg

100

RA = Relative Accuracy
davg = The actual value of the mean difference between the reference method values and
the corresponding CEM system values
RMave = Arithmetic mean of the reference method values (permit limit used if <50% of
standard)

For example,
davg = -8.9 Ib/hr
cc = 1.80Ib/hr
RMayg = 147.3 Ib/hr (permit limit is used)

Consequently:

_ |-8.9] + |1.80]
B 147.3

RA x100=7.3%
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B.4 Formaldehyde Reduction

ERin - ERout
PR = CE( R ) 100
Where: PR = Percent reduction (%)
CE = capture efficiency (%)
ER,, = Emission rate of formaldehyde in the inlet vent stream of the
control device (Ib/hr)
ERyu = Emission rate of formaldehyde in the outlet vent stream of the

control device (Ib/hr)

Weyerhaueser informed Apex Companies that the capture efficiency was 100% based on its
evaluation. Using an inlet mass emission rate of 4.4 Ib/hr and an outlet mass emission rate of
0.05 Ib/hr, the formaldehyde reduction is:

442 0052
PR = (100%) <W> «100 = 98.9%

“hr
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Appendix C
Field Data Sheets

Apex Project No. 11020-000068.00
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Run
Inle 1 APEX e [/ 1 2L

USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility '\//ﬁ Vﬁf hﬁ () VA Operators
s P . i
Sampling Locatign R ;‘()707 /)i(«f / 7] /{f }L' Pitot Tube
Stack Diameter, in ' ) Area, ft? Pitot Tube Factor, C,
Stack Dimension, in Port Length, in I Cyclonic Flow Check
Gas Temperature, °F WB Abs. Bar. Press., in Hg Z Etg
Gas Temperature, °F DB Py Bar. Press., in Hg
% CO, % CO Py Static Press., in H,0 |, SQ%
% 0, % N, % Moisture, viv
Pre-Test Pitot Leak Rate é]a;! in H,O for I mina in H,0O Molecular Weight, M,
Post-Test Pitot Leak Rate 04 s in H,O for I min a in H,0 Molecular Weight, M,
Port Traverse Velocity Head Stack (AP)**  [Null Angld  Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in H,0)°* | angle) (cos 8,4, V,; (fi/sec)
T 3 OISOl 1107
7 0070 107 0
@ Q. 7718 j07 Q
S (L. ZCes 1108 i)
7 (L7082 )
3 0. 471 [0
Z 0 LASC, Q
| 0.498] JO R @)
3 7 I5729 1 106 0
7 .42 07 S
A 0. 8078 7 5]
S 7 zQé Q
] 276 i0 0
3 0.735¢ 1 I0% 2]
Z 7301 103 0]
1 04467 (0% S
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
v,|  #DIV/0! fmin
Q, #DIV/0! cfm
Qua|  #DIV/O! scfm
Q #DIV/0! dscfm




Run

‘ 3 bue [ 279/ 20
/i/e! /@YL 2 APEX Time 'Y
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Facility i /\/é y & k{f’ A / Operators ] ﬁE

g \ v f . X
Sampling Location 5 ; C’ f %F(‘ /,;/} ,f"fi 7/£ Pitot Tube g (}
L4 . 5
Stack Diameter, in ? ‘/ Area, ft* } Pitot Tube Factor, C, A 2
Stack Dimension, in /] Port Length, in g Cyclonic Flow Check
Gas Temperature, °F WB 7 Abs. Bar. Press., in Hg Z &
Gas Temperature, °F DB Pyars Bar. Press., in Hg

% CO, % CO ’ P, Static Press.,in ,O ] . UC
% O, % N, B % Moisture, v/v ‘
Pre-Test Pitot Leak Rate E {é in H,O for 1 min a in HyO Molecular Weight, M,

Post-Test Pitot Leak Rate 99, in H,O for 1 min a in H,O Molecular Weight, M,

Port Traverse Velocity Head Stack &Py |Null Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in Hy0)** | angle) (cos B, Vi (f/sec)
T 3 0ZuIE | 777
i . 10 &
64 [0G
> )
q [ ()7
3 07
= o7
] DY
LY g (7
7 Wiz
Cg [
5 107
Y ()7
S [/
2 [07
! [0z
Average #DIV/0! #DIV/0! #DIV/0!
Comments ) ' P, . = inHg
' V, #DIV/0! fi/min
Q, #DIV/0! cfm
Q. #DIV/0! scfm
Q #DIV/0! dscfm




Inlet3

Facility ’\,\/FV@(‘}\Q@J?F

USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Date 777.//,767
Time f(): <Y

Operators

Sampling Locatign

Stack Diameter, in

Stack Dimension, in

Gas Temperature, 'F WB
Gas Temperature, 'F DB
% CO,

% O,

Pre-Test Pitot Leak Rate
Post-Test Pitot Leak Rate

[t Inlef

Pitot Tube

q

b

% CO
i

Area, £t

Pitot Tube

Factor, C,

Port Length, in Z Cyclonic Flow Check
Abs. Bar. Press., in Hg

Pyars Bar. Press., in Hg

P, Static Press., in H,O Z [ ;2@

% Moisture, v/v

— 0
] .
——Eqﬁyf C

in H,O for 1 min a
in H,O for 1 min a

in HO Molecular Weight, M,
in H,O Molecular Weight, M,

/.
_5)

ER

Port Traverse Velocity Head Stack @P*°  [Null Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0 ‘F (in H,0)"’ | angle) (cosB,;) |V, (fifsec)
A % [J.45¢ !
: = 0. 3348 X
A TR Ux
[S U pl) JE Wy
Yy J 7 | 0%
3 UGl 7 | 108
2 0.3V [Ox
i U271 109
T 3 T2y 0
7 gsery [0
b 0.LXS 08
S {. 7% 104
Y Q. SYUG ] Jé
3 U.cY] [
) CSTIT 0
| 2.80872 I}
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! fymin
Q, #DIV/0! cfm
L0 #DIV/0! scfm
Q #DIV/0! dscfm




Run

i O (]/‘ R pate | 2/8/20)
APEX time /', 3()
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Facility V& [ ] h@’e{/ { 6’{’ Operators

{ /
Sampling Location / / e 0 Mﬁﬁ Pitot Tube
Stack Diameter, in Area, ft* —__ Pritot Tube Factor, C,
Stack Dimension, in /] /}/ Port Length, in g Cyclomc Flow Check
Gas Temperature, 'F WB Vi Abs. Bar. Press., in Hg

Gas Temperature, °F DB z 3 Py, Bar. Press., in Hg )
% CO, % CO 0 Py, Static Press., in H;0 Z 2‘ E/Z 3

% 0, é z % N, E % Moisture, v/v

Pre-Test Pitot Leak Rate Elﬁ in H,O for 1 min a in H,O Molecular Weight, M,
Post-Test Pitot Leak Rate Bnit, in H,O for 1 min a in H,O Molecular Weight, M,
Port Traverse Velocity Head Stack (AP)*”®  |Null Angle Cosine Velocity
Point Difference (AP)| Temperature (zero AP | Null Angle | of Stack Gas |
(in H,0) °F (in H,0)™* | angle) (cos 8,6 Vi (ft/sec)
§T % U,5328 %3
i Y)Y g 4
G N 677 i 0
N () 6:2(0[50 < O
] Q7672 73 b
3 0708 iy o)
) 0837 K 0
| U:SHZA Y3 9]
S 3 CIICL |82 o
7 U4z A2 J
oSy T g \
S AAT 73 ]
y U-70 53 ]
3 0557 33 [/
2 U, G2l 43 "
i (J,4Y0S'8 13 9]
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! fi/min
Q]  #DIVIO! cim
Qsa #DIV/0! scfin
Q #DIV/0! dscfn




2 Qutlt

Facility M\i@f h&"f’ll(ﬁf

APEX
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

pate | Z/9/20)

Time '”7," L7I g )

Operators

Sampling Location

Stack Diameter, in
Stack Dimension, in

Bﬂ;é‘%; e Oudted~

Area, ft*

Pitot Tube
Pitot Tube Factor, C,

Port Length, in g Cyclonic Flow Check

Gas Temperature, 'F WB Abs. Bar. Press., in Hg
Gas Temperature, °F DB Pyars Bar. Press., in Hg
% CO, 0 % CO P, Static Press., in H,0 (7, BO0S
% O, 2 % N, % Moisture, v/iv
Pre-Test Pitot Leak Rate £ Et in H,O for 1 min a in H,O Molecular Weight, M,
Post-Test Pitot Leak Rate T8l ; in H,O for 1 min a in H,O Molecular Weight, M,
—_—e ———
Port Traverse Velocity Head Stack &P [Null Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in H,0)*® | angle) (cos 8,6 Vi (f/sec)
T 2 0 HE7 A
7 2080 ?i
& Q. 7¢98 !
S Gz ]
g UX3%7 i
3 (.dgix Z
2 Ui 76 i
0. 9021 20
< 3 0.7 | 37
7 g ST W)
G 6274 A2
S .53 k02
q 0.G787 | Gz
3 3T 177
7 RELL %1
] INKL" A
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! fymin
Q|  #DIV/O! cfm
Qqa #DIV/0! scfm
Q #DIV/0! dscfm




Run 4
. . i Date / Z/Q/Zﬁ
3 Ob{’H@‘/% APEX time - /9
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Facility \/\/ & f l’x,‘{ﬁu {p— A Operators ZE
Sampling Locat?!n B ,(yp, . HP(‘ QL/]L/P /L Pitot Tube <S %
g

Stack Diameter, in Area, ft* Pitot Tube Factor, C, .
Stack Dimension, in Port Length, in g Cyclonic Flow Check .
Gas Temperature, 'F WB { Abs. Bar. Press., in Hg : L
Gas Temperature, 'F DB e Pyars Bar. Press., in Hg ]
% CO, ) % CO Py, Static Press., in H;0 (V. ‘ZE LZ é;
% O, ) % N, - : % Moisture, v/v
Pre-Test Pitot Leak Rate Q& -E;i in H,O for I min a in H,O Molecular Weight, M,
Post-Test Pitot Leak Rate () ‘( in H,O for 1 min a in H,O Molecular Weight, M,
Port Traverse Velocity Head Stack (AP)O‘5 INull Anglel Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) 'F (in H,0)*° | angle) (cos 0, V,; (ft/sec)
T X U-Jo 4L
7 OR[03 Z
C 0. 31%6] 3
N Q788 43
] U 7293 i
3 o]0 X<
2 V. 2l y Ky
] (1. 2H &0 93
3 7 0308 |73
7 0.55%] F3
1 O (ldY 1z
S VA ¥iki 32
Y U.pasC g3
3 U.L98°¢
Z 0478 4y
i 0.3857 8y

Average #DIV/0! #DIV/0! #DIV/0!
Comments

P, - inHg

V,|  #DIV/0! fmin

Q|  #DIV/O! cm

Qua|  #DIV/O! scfm

Q #DIV/0! dscfm




Run
’ ’ h pae [// Y7))
/ Qutlef APEX Time 3. )
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Facility L Al Pf‘h{j{ Bl - Operators E&i
Sampling Locatim! @ ;\Of;\; /]lﬁf 00/7‘7'{*7[ Pitot Tube 5 9
¢ ' X7

Stack Diameter, in Area, ft? Pitot Tube Factor, C,
Stack Dimension, in Port Length, in 2 Cyclonic Flow Check
Gas Temperature, 'F WB Abs. Bar. Press., in Hg
Gas Temperature, 'F DB Py Bar. Press., in Hg
% CO, % CO P, Static Press., in H,0 (2 § 8 ?Q
% O, % N, % Moisture, v/v
Pre-Test Pitot Leak Rate E:h in H,O for 1 min a in H,O Molecular Weight, M,
Post-Test Pitot Leak Rate /.':AQ?,‘ in H,O for 1 min a in H,O Molecular Weight, M,
Port Traverse Velocity Head Stack (APY*°  [Null Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in H,0)*° | angle) (cos 8, Vi (ft/sec)
T g 7.7033 73
~7 0. nC] z
c; oG K7
AN 07693 XY
v NS AN
3 Q. <230 gﬁ“
2 0 .S3503 <
1 0.SG4j 25
T 1% 07 S
7 04GR/ <
G L30T T B¢
N U ©073h as
] 067N 3<
3 0NG4T N
p) - B=2f i3
i C-Y. 76 10
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! fy/min
Q, #DIV/0! cfim
Qua #DIV/0! scfm
Q #DIV/0! dscfm




S

AP 5;\,%
USEPA Method 2

Date / 7/ )f/Z 0
Time 0 /‘

Gas Velocity Traverse and Volumetric Flowrate

Facility \/t/éu?( Ihabyser

Operators

Sampling Location

Bi fflﬂ ﬁ?"/ mﬁlﬁﬁf_

Pitot Tube

Area, ftz
Port Length, in

Stack Diameter, in

Stack Dimension, in

Gas Temperature, °'F WB
Gas Temperature, °'F DB
% CO,

% O, £
Pre-Test Pitot Leak Rate
Post-Test Pitot Leak Rate

% CO
7o N,

£: Y in H,O for 1 min a
q;z g in H,O for 1 min a

Pitot Tube Factor, C,
Cyclonic Flow Check

Abs. Bar. Press., in Hg 25 3

Pyars Bar. Press., in Hg g

Pyiay Static Press., in H,0 i
% Moisture, v/iv

in H,O Molecular Weight, M,

in H,O Molecular Weight, M,

Port Traverse Velocity Head Stack @P)**  [Null Angle Cosine Velocity
Point Difference (AP)} Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in H,0)*° | angle) (cos 8,) V,; (fi/sec)
1 4 .S972] e
7 J.>5157 X2
[ .S 957% %<
N U727 a8
Yy . 7568 £
3 0-7/204 &
2 U.08)7 7
! (. 1£07 ¥
S % (. 4207 3l
7 g SY[Y 83
[ 02876 g7
D U.747% %’2.
Y g, 2229 2
3 .S 774 i
7 L5307 as
i 0.0 b
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V,|  #DIV/O! fymin
Q, #DIV/0! cfm
Qua #DIV/0! scfm
Q #DIV/0! dscfm




b Ot

APEX

| USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Facilty | /0,07 /’fwﬁc{( &r

Time

Date [7 / ?/?{?

429

Operators

Sampling Locatiox

r Ouflef

Pitot Tube

Stack Diameter, in
Stack Dimension, in
Gas Temperature, °F WB

Gas Temperature, °F DB
% CO,
% 0, )

Pre-Test Pitot Leak Rate
Post-Test Pitot Leak Rate

Bm{}ﬂ?

% CO

%N

e

Area,

ftz

Pitot Tube Factor, C,

Port Length, in < Cyclonic Flow Check
Abs. Bar. Press., in Hg

Ppar, Bar. Press., in Hg
P, Static Press., in H,O
% Moisture, viv

in H,O for 1 min a in H,0 Molecular Weight, M,

£ b
Tl
Tin - in H,O for 1 min a in H,O Molecular Weight, M,

=i —
s

Port Traverse Velocity Head Stack (AaP)*®  |Null Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) 'F (in H,0)"® | angle) (cos 0, Vi (f/sec)

T 7 CRAGTY y7
7 00087 27

(& O .7 ¢4 L/
N A IBVA X7

Y . olbUf K7

1 v Y9py 9.7

2 0. 5951 82
/ (/.35%7¢ 12
< 7 NS 92
i 0. Cls | %7

ln 4. zoly A7

3 O | %7

P, D876 | %7

K D.p90% X7

Z 0. Y3v/ %7

] OCOA 47

. |Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! f/min
Q, #DIV/0! cfm
L0 )9 #DIV/0! scfm
Q #DIV/0! dscfm




7 0dl

USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Facility i A/fi fo ;’)C{ { g;s 14 Operators /1
Sampling Locatlou ; f)-‘—, 7L§3(/‘ O{/{ HP ?l" Pitot Tube ‘
Stack Diameter, in Area, ft Pitot Tube Factor, C,
Stack Dimension, in Port Length, in < Cyclonic Flow Check
Gas Temperature, °F WB Abs. Bar. Press., in Hg
Gas Temperature, °'F DB Pba,, Bar. Press., in Hg
% CO, % CO Pyaes Static Press., in H,0 ( ) S (:/ EZ
% 0, b N, % Moisture, v/v 1;/
Pre-Test Pitot Leak Rate tz/f‘p ; in H,O for 1 min a in H,O Molecular Weight, M,
Post-Test Pitot Leak Rate f(j;_(_y !(' in H,O for 1 min a in H,O Molecular Weight, M,
Port Traverse Velocity Head Stack @py*°  |Null Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) 'F (in H,0)*° | angle) (c0s 8,;) |V, (fifsec)
1 ! (. A1/ Al
G 05700 i
< U. 7098 Al
U 0277 3]
3 DIRES 9]
9, g rali a1
i 0.376¢ Bl
Y
T 3 03368 Y
7 0 Suig 9
[A 2240 g
S Q.C807 A
g 00457 4
3 0. (1o gl
7 05 ]
| 08777 9]
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V|  #DIV/0! fvmin
Q]  #DIV/O! cfm
Qgia H#DIV/0! scfm
Q #DIV/0! dscfm




Run

B Uut

Facility u/f"\/ﬁf z!/), OELLR,

APEX

USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Date lZ/ /ZO

Time

1030

Operators
Sampling Location Q ,\/ﬂa/\/ ]’Ff OL”L %2’ 7L Pitot Tube
Stack Diameter, in ] Area, ft* Pitot Tube Factor, C,
Stack Dimension, in Port Length, in Cyclonic Flow Check
Gas Temperature, 'F WB Abs. Bar. Press., in Hg
Gas Temperature, °F DB Py, Bar. Press., in Hg
% CO, % CO P, Static Press., in H,O 7
% 0, ) % N, ) % Moisture, viv
Pre-Test Pitot Leak Rate Ao in H,O for 1 min a in H,O Molecular Weight, My
Post-Test Pitot Leak Rate - (e 4 in H,O for 1 min a in H,O Molecular Weight, M,
Port Traverse Velocity Head Stack @P)°?  [Null Anglg Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 6, V,; (ft/sec)
T 3 . 7755 4]
7 (.<XY ¢ 7/
72 IRYLT 71
< i I
Y WAV /
i .74l /
2 I XXy ]
| ). 200 {
S = 00K,V
7 7/0*“9% A\ i)
G L Z007 13
> .7l __,%
g 704 ]
e
) G777
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! fumin
Q, #DIV/0! cfim
Qq #DIV/0! scfm
Q #DIV/0! dscfm




Run

l , Date Y /7
9 Out APEX time [\ S
USEPA Method 2

Gas Velocity Traverse and Volumetric Flowrate

Facility \/\/(}\/9 (‘ ha E"C(’f % 2 Operators
Sampling Locatlon 5 i ()‘% } ‘[IP,/’ 0 (,{ Hf‘%’ Pitot Tube

Stack Diameter, in Area, ft* Pitot Tube Factor, C,
Stack Dimension, in Port Length, in g Cyclonic Flow Check
Gas Temperature, °F WB Abs. Bar. Press., in Hg
Gas Temperature, °F DB Ppars Bar. Press., in Hg
% CO, % CO O P,..., Static Press., in H,0 Q 3 @;S
% 0, 7 % N, Zs*ﬁ’ % Moisture, v/v
Pre-Test Pitot Leak Rate £ in in H,O for 1 mina in H,O Molecular Weight, M,
Post-Test Pitot Leak Rate r"r:,f[«_,r, . in HyO for I min a in H,0O Molecular Weight, M,
Port Traverse Velocity Head Stack (AP)O‘5 INull Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in H,0)° | angle) (cos 8, V, (ft/sec)
T 2 0.S776 97
i VEIND] 27
{ () 2 Q7
S X3 77
g i 74
? . wff 792
7 % 07
] (i gl/ u=2
3 3 077 | 97
7 KoY ivi AN
¢ 7009 1 4¢
IRy ?
Y U3 7
S U0 | 97
2 UG |97
] 04723 | §7
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! fu/min
Q|  #DIV/O! cfm
Qe #DIV/0! scfm
Q #DIV/0! dscfm




/0 Ot

USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

raciiey  \ AP j@&&"\”“@f

Sampling Location

Stack Diameter, in
Stack Dimension, in

% CO,

Date / 2/(}// Z 0

Time

L7

L

Operators
5 IC‘?L/ 1t7 Out )ﬁ‘,A Pitot Tube g
gz Area, ft? ! Pitot Tube Factor, C, .
/! Port Length, in k4 Cyclonic Flow Check
Gas Temperature, 'F WB 1 Abs. Bar. Press., in Hg
Gas Temperature, 'F DB § Pyars Bar. Press., in Hg
/ % CO Py» Static Press., in H;O
% N, % Moisture, viv

% O,
Pre-Test Pitot Leak Rate
Post-Test Pitot Leak Rate

E_IE\ in H,O for 1 min a in H,O Molecular Weight, M,
/g‘-yT; - in H,0 for 1 min a in H,O Molecular Weight, M,

P

Port Traverse Velocity Head Stack (AP)O‘s INull Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in H,0)>® | angle) (cos 8,4) V,; (f/sec)
T 3 s X3
0S4 |93
(o . A5
\ 0.9/
u 7YY
4 1Y 95
> U 65 R
i U.b3TY #
S b 029821 83
7 (0
] 0,712l 43
S 0. 084 73
Y 0.5353 :
3 G.427%
7 03777 1 43
I 2.4s3Y 25
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! f/min
Q. #DIV/0! cfm
Q.ia #DIV/0! scfm
Q #DIV/0! dscfm




Run

1

;:%D?“‘“Kf

o,
v 12 /8/70

DEgs

Time

USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Faclity \A/ev@rhu elser

e

Operators
Sampling Locatlon R ? ( ) 0{/ f'/f*f Pitot Tube 3 Z
Stack Diameter, in Area, ft* Pitot Tube Factor, C, A
Stack Dimension, in Port Length, in Cyclonic Flow Check
Gas Temperature, 'F WB Abs. Bar. Press., in Hg 28 <
Gas Temperature, °F DB ’ Ppars Bar. Press,, in Hg
% CO, % CO Py Static Press., in ;0 ~o. s 8y
% 0, % N, % Moisture, v/iv
Pre-Test Pitot Leak Rate Eiﬁ( F in HyO for 1 min a in H,O Molecular Weight, M,
Post-Test Pitot Leak Rate WQ f(- in H,O for 1 min a in H,O Molecular Weight, M,
Port Traverse Velocity Head Stack (AP)O'5 INull Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in H,0)® | angle) (cos 8, V,; (ft/sec)
A Y D 2557 23 I3
i 3 D 3982 230 &
2 O H30) 226 =)
I o 2wio 254 =)
B 5[ 0. 94551 237 [>)
i .44 237 o
2 ©.37i3 234 o
] 0.5i5Y 239 o
{ y 0.38060 23( o
2 V. q0s0 23¢ o
2 D.2083 236 )
] V. (6577 23¢ <
[/ 4 & 380 236 )
< VY497 23§ o
) o750 L2 o
.30 2356 (&)
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! ft/min
Q. #DIV/0! cfm
Qe #DIV/0! scfm
Q #DIV/0! dscfm




Run

Z

APEX

USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Facility \/\/ﬁgl%[' }’)Qeflje( 2

|

Sampling Location

Stack Diameter, in

Stack Dimension, in

Gas Temperature, 'F WB
Gas Temperature, 'F DB
% CO,

% O,

Pre-Test Pitot Leak Rate
Post-Test Pitot Leak Rate

KL Outief

B

% CO

in H,O for I min a

e 7 '

in H,O for 1 min a

Area, ft*

Date/ﬁzo

ime D TE7)

Pyar Bar. Press., in Hg

P,..0 Static Press., in ;O — o, (9%:’"75

% Moisture, v/v

in HyO Molecular Weight, M,
in H,O Molecular Weight, M

Iz

Operators
Pitot Tube
Pitot Tube Factor, C,
Port Length, in QE: ¢ Cyclonic Flow Check i/
Abs. Bar. Press., in Hg 2.9

Port Traverse Velocity Head Stack AP)*®  |Null Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
) (in H,0) 'F (in H,0)*° | angle) (cos 8,) V,; (f/sec)
A 4 0.3958 24/ ‘
e 0.4i92 24o
2 ©. 45049 225
l 0. 5260k 23¢
& Y ©.3433 2=
3 o 304 2975
i & 3128 25/
l ©.2i32 249
( Y O 55E 239
3 ©.41786 239
VA o Yéye 229
I 0.3385 217
i O 3BLVO o
2 2.2/949 242
yA O.y28a 24
] o.2H0 2%/
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! fi/min
Q, #DIV/0! cfm
Qa #DIV/0! scfm
Q #DIV/0! dscfm




Run

3 V pue [ 2/ |0/ 21
APEX lime _0o46
USEPA Method 2

Gas Velocity Traverse and Volumetric Flowrate

fff i’)C{ fuse . Operators W )
K TO M [ f"‘[L Pitot Tube ; Z

Stack Diameter, in ' Area, e Pitot Tube Factor, C, ; {
Stack Dimension, in /) Port Length, in E ) § Cyclonic Flow Check

Facility

Sampling Locatio

Gas Temperature, 'F WB Abs. Bar. Press., in Hg 280
Gas Temperature, 'F DB Pb,,, Bar. Press., in Hg
% CO, % CO Pyar Static Press., in H,O0 o 596 8
% O, % Moisture, viv
Pre-Test Pitot Leak Rate m forimina___ inH,0 Molecular Weight, M
Post-Test Pitot Leak Rate Q C in HZO forImina______in H,0 Molecular Weight, M,
Port Traverse Velocity Head Stack (AP)O's [Null Angle Cosine Velocity
Point Difference (AP)} Temperature (zero AP § Null Angle | of Stack Gas
(in H,0) °F (in H,0)>* | angle) (cos 8,5 V; (f/sec)
4 q 6 2ysy 2 38
< OHI2 237
< O30t 237
] S 2380 237
[4 Y .S > 25
i O gy G 2Z24
7 & ey 2T
{ 25677 234
C 1 0353/ 232
> .4 275 238
< O.4&2, 237
J O.256 222
4/ q 24553 236
2 24y o 23)
A D255 238
{ ©-371561 23C
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg

#DIV/0! fi/min
Q, #DIV/0! cfm

Qga #DIV/0! scfm
Q #DIV/0! dscfin

<




Run

% > vate | 2/10/ 70
APEX

Time o 55
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Facility We’\{ éf [I) MWEF Operators ZZ z

Sampling Locationv m Ouﬁf 7L Pitot Tube

Stack Diameter, in § Area, f¢? Pitot Tube Factor, C,
Stack Dimension, in /1 Port Length, in E S Cyclonic Flow Check
Gas Temperature, ‘F WB Vi Abs. Bar, Press., in Hg D8
Gas Temperature, °F DB Pb,,, Bar. Press., in Hg
% CO, , % CO P,.0o Static Press., in H,0 ~ PETNS oS
% O, %N, % Moisture, v/iv
Pre-Test Pitot Leak Rate EIQE g in H,O for 1 min a in H,O Molecular Weight, M,
Post-Test Pitot Leak Rate [} ) 'E in H,O for I min a in H,O Molecular Weight, M,
Port Traverse Velocity Head Stack (4P)**  |Null Angléd Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
. (in H,0) °F (in H,0)** | angle) (cos 6,4 V,; (f/sec)
i Y Oy 2i7
i . 5BY o 212
? 0. 573k 217
] o280 217
[ Y 04535 217
7 <. 269 217
7 G iy 247
i O T 214
C H cqBR ¢ 246
3 o254l 218
< O3ER 211
/ C.348( Zi]
7 4
i q o 4374 215
J 04208 BTG
2 <419 2i?
1 3ol 2117
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! fi/min
Q, #DIV/0! cfm
Qua #DIV/0! scfin
Q #DIV/0! dscfm




Run

5 R )
APEX Time ] )i )
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Facility \ /ﬁ[ 78 AC[ tuyse e Operators zz Z ~
Sampling Locatlon R T/) OC[‘/{&"F Pitot Tube ‘%UZ
c o7

Stack Diameter, in Area, ft Pitot Tube Factor,

Stack Dimension, in r—_Port Length, in (Z i i Cycloric Flow Check

Gas Temperature, 'F WB ) : Abs. Bar. Press., in Hg AR
Gas Temperature, °’F DB P,,,,., Bar. Press., in Hg

Pyap Static Press., in H,0 —o. G2/ z

% Moisture, v/iv
in H,O for I mina in H,O Molecular Weight, M,

Pre-Test Pitot Leak Rate é [g,'
Post-Test Pitot Leak Rate Uy !'E in HyO for 1 min a in H,O Molecular Weight, M,

% CO, % CO
% 0, % N,

Port Traverse Velocity Head Stack (aP)*  |Null Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) F (in HZO)("5 angle) (cos 0,)) V,i (ft/sec)
A y o.sceC 221
e e 5157 222
2 O, g2 222
1 ©.27677 222
4 ] e 44532 225
¢ c. 1196 225
Z ©36¢C1 2¢5
| c.2i0o| 228
C ¥ S HGY 7 22¢
< ©.Y51%6 22
2 . 285 22
I o 32§17 22
D Q 12 E9 L2y
LA 13 21y
0. Yot 224
) C. 1597 223
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! ft/min
Q, #DIV/0! cfm
Qsia #DIV/0! scfm
Q #DIV/0! dscfm




Run

C . vec 1 2710770

’ APEX Time 1147
USEPA Method 2

Gas Velocity Traverse and Volumetric Flowrate

Facility ‘\/A /é WAQ&U Ser , Operators
Sampling Location l m 0(/]%'671/ Pitot Tube

Stack Diameter, in U Area, ft* Pitot Tube Factor, C,
Stack Dimension, in Port Length, in {Z S Cyclonic Flow Check
Gas Temperature, 'F WB Abs. Bar. Press., in Hg 26. %
Gas Temperature, °F DB Ppars Bar. Press., in Hg
% CO, % CO Py Static Press., in H,0 ~&_ 6022
% O, ? N, % Moisture, v/iv
Pre-Test Pitot Leak Rate  Tjp,. inHO for Imina____ in H,0 Molecular Weight, M,
Post-Test Pitot Leak Rate M ’-E inHyO for1mina_____in H,O Molecular Weight, M,
Port Traverse Velocity Head Stack (AP)O'5 [Null Angle; Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
, (in H,0) °F (in H,0)>® | angle) (cos 8,4 V,; (f/sec)
A q D.«43%2 22
i < 0367 225
) ©.523 [
] 0.5718 o
5 y oGS 22w
- < ©. 4599 22
Z o739 s
| . %= 22>
C Y o. qobd 22(
‘g o.Hqo iy 2.2
7 O- D55T 224
] ©.224¢ 2.2
] y V-4 € 222
- D524 2272
Z D. Baq3 222
I 0.2 67 229
Average #DIV/01 #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! fvmin
Q, #DIV/0! cfm
Qe #DIV/0! scfm
Q #DIV/0! dscfin




Run

= A o I/TT720
APEX

. Time V249
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate

Facility /\ A\ \ [6[ )’m{/j e f Operators ]2 JZ
Sampling Location y p m {)(/{‘/V/E"]L Pitot Tube I Z
i

Stack Diameter, in Area, ft* Pitot Tube Factor, C,
Stack Dimension, in Port Length, in Z; -S Cyclonic Flow Check
Gas Temperature, °F WB Abs. Bar. Press., in Hg 285
Gas Temperature, 'F DB P,,,,, Bar. Press., in Hg
% CO, % CO Pyuap Static Press., in H,0 ~o, b' “47
% 0, i % N, % Moisture, v/v
Pre-Test Pitot Leak Rate L& : in H,O for 1 min a in H,O Molecular Weight, M,
Post-Test Pitot Leak Rate 1 7!222 E in H,O for 1 min a in H,0 Molecular Weight, M,
Port Traverse Velocity Head Stack (aP)**  INull Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
. (in H,0) °F (in H;0)® | angle) (cos 0, V,; (ft/sec)
7 g 4727 23]
2 DM 56 22
74 0. 1l 272
] 03¢5 219
o )
= g9 o 1 220
3 3427 220
VA O. 8310 2o
| . 2562 22>
C Y o538 217
S O 1550 217
Z < HA 217
] o, LT 217
4/ i CHleg 21k
S 2. Yokt 21k
2 ©.yegg 2iE
] 03319 218
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! ft/min
Q|  #DIV/0! cfm
Qyta #DIV/0! scfm
Q #DIV/0! dscfm




Run

A IS
ARPEX

USEPA Method 2

i

vae [ £/ [(J)/ 0

Time (232

Gas Velocity Traverse and Volumetric Flowrate

Facility \/\/éhéf hf({fef

Sampling Location

Stack Diameter, in

Stack Dimension, in

Gas Temperature, 'F WB
Gas Temperature, °'F DB

K10 Outl+

Area, £t
Port Length, in

0

TE

Operators

Pitot Tube 32 )
Pitot Tube Factor, C, l 2 ; E
Cyclonic Flow Check

Abs. Bar. Press., in Hg 2Q.4
Pyar Bar. Press., in Hg

% CO, % CO P, Static Press,, in H,0 ~0.(2272
% O, % N, % Moisture, v/iv
Pre-Test Pitot Leak Rate El'&c; in HyO for 1 mina in H,O Molecular Weight, M,
Post-Test Pitot Leak Rate OG E in H,0 for I mina in H,0O Molecular Weight, M,
Port Traverse Velocity Head Stack aP)*  |Null Angle Cosine Velocity
Point Difference (AP)] Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in H,0)*° | angle) (cosO,) | Vg (fsec)
A i 0.9€]9 229
5 ©. Y51 X,
A S 9418 225
I w, 3522 22%
B T ©, HIeS 22L
1 2 3960 220
z v, 3yof 224"
l D, 2<87 225"
C q 2. 59)7 222
4 O, SokL 227
Z v,_SOIA 222
] O, 2857 222
[/ y ©, “ bt 221
< 0 405 22]
Z PN 224
| D. 2280 223
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
vV, #DIV/0! f/min
Q, #DIV/0! cfm
Qi #DIV/0! scfm
Q #DIV/0! dscfm




Run

(} - Date /Z/YD;/ZO
APEX Time  12€9
USEPA Method 2

Gas Velocity Traverse and Volumetric Flowrate

Facility \A/ﬁ\/@‘f ﬁ){:{e A/8 . Operators —W
Sampling Location‘ 7;() M[H Pitot Tube :5:2

Stack Diameter, in i Area, ft? ' Pitot Tube Factor, C, ; i i’z
Stack Dimension, in 4 Port Length, in ‘; i § Cyclonic Flow Check 1/
Gas Temperature, 'F WB Abs. Bar. Press., in Hg 28.5
Gas Temperature, -F DB Pyar, Bar. Press., in Hg
% CO, % CO 0 P, Static Press., in ;0 -0, L oas™
% 0, ?.Nz g‘ [ % Moisture, v/v
Pre-Test Pitot Leak Rate ‘EE i in H,O for 1 min a in H;O Molecular Weight, M,
Post-Test Pitot Leak Rate vn, E in H,O for 1 min a in H;O Molecular Weight, M,
Port Traverse Velocity Head Stack (AP)O‘5 INull Angle Cosine Velocity
Point Difference (AP)| Temperature (zero AP | Null Angle | of Stack Gas
(in H,0) °F (in H,0)*° | angle) (cos 8, Vi (ft/sec)
V.4 Y S.H2 14 220
% SH7% NS
O 3636 220
] U257 220
= H O b 222
I O5028 222
L OSHG, 722
J b2 227
L 4 04575 224
? O-"fge [ 22 i
¢ 034647 12|
] 0. 260l 22
i/ Y oticey 222
S O.< 223 222
2 R 212
] D257 222
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg

V, #DIV/0! fu/min

Q, #DIV/0! cfm
Quia #DIV/0! scfim

Q #DIV/0! dscfm




Run

/ i \ Date, z.,// ;/f '3
/() APEX nmf' YR
USEPA Method 2

Gas Velocity Traverse and Volumetric Flowrate

Facility l/\/ ¢ \ p /ﬂ&(\m}u Operators - g_____é"/?/}? A

, T
Sampling Location /é T{} A {/ (CL/ Pitot Tube S 2
Stack Diameter, in (? N Area, Pitot Tube Factor, C, (7 2 i
Stack Dimension, in Port Length, in 2’: 5 Cyclonic Flow Check
/ Abs. Bar. Press., in Hg 2 % §

Gas Temperature, 'F WB

Gas Temperature, °F DB Ppar, Bar. Press,, in Hg
% CO, l?z % CO ? Py Static Press., in H,O0 -~ 0. &j2 2
% 0, [t % N, % Moisture, v/v
Pre-Test Pitot Leak Rate Einn in HyO for 1 min a in H;O Molecular Weight, M,
Post-Test Pitot Leak Rate 9"0‘3 (. inH,Ofor 1 mina in H,O Molecular Weight, M,
Port Traverse Velocity Head Stack @P)°?  [Null Anglg Cosine ~ Velocity
Point Difference (AP)} Temperature (zero AP | Null Angle | of Stack Gas
, (in H,0) 'F (in HZO)O'5 angle) (cos 6,) Vi (ft/sec)
{ A Y O.42 75 224
i E . 9819 224
< 0. 3787 224
i ©2917 224
D g L 488l 2%
S ©. 5114 22¢
2 @s2%] 225
{ ©.3515 225
C Yy 0. i+ 22¢
e 04229 225
_ < ©36¢7 227
& f 2 2788 225
) Y 9. Hj /9 21f
3 2 /34 22¢
2 Q. 5219 225
| 22620 224
Average #DIV/0! #DIV/0! #DIV/0!
Comments P, - inHg
V, #DIV/0! f/min
Q, #DIV/0! cfm
Q.a| ~ #DIV/O! scfm
Q #DIV/0! dscfm




Run

=

Source ID:

Moisture Content (Reference)

i‘?'"’@ O(ﬂ[[ﬁ’ Project #: (/020’6?000@2«»00

Field Data Sheet

Date:

Time

|12/10/ 20

: o7 s

Company: Wﬁ[ Qf AQ’ Ce City/State: CP*’ ¥, i f@’)(} MI
Test Location: ’ /e i { %ﬂ q Personnel: V% Y e
Meter Yd: 7 Meter ID: Z
Meter H@: Barometric: 265
Pre-test Leak Rate: 0. 9%°  CcFM @ s inHg
Post-test Leak Rate: ©e2= CFM@ S in Hg
Traverse Sample Vacuum Delta H Meter Meter Temperature Impinger
Point Time (in Hg) (in H,0) Volume (%) Inlet (F) Outlet (F) | Temp. (F)
B 10 | 1 [[§ [ acses [ 20 [ 2c | o
‘7 q | T /O1, 2. 2y 3« ~&
(‘9 i@ / tef. 16 35 25 §E
Q S ! 198 39 2s € 39
Lj ZO [ ) 2 o2 28 za <<
9 /¢ I | (s 8l 4o o 57
A 0 f ) (1A 54 “2 oo 59
! <S —_ WV |22 0Ly — — —
IAverages:
Analytical Data
Impinger Gain (g or ml) Silica Gel Weight (g)
Final vi| E7¢é8 7606 66l we 336
Initial Vi| 7035 2 734.2 e48.9 |y F20.8
Difference

Viwe(std) = 0.04707 £*/ml of H20 (Vi— Vi)

Vm(std) = 17.64 Y_Vm Pm

(Tm + 460)

Bws=

Vwsg(std) = 0.04715 /g of HO (We— Wi)

Vwe(std) + Vwsg(std)

Vowe(std) + Vwsg(std) + Vim(std)




Run

& 3

RT0

2

A

i‘mﬂa %
=
LI

Field Data Sheet
Moisture Content (Reference)

Date: [2[ /0[2(}

oays

Time:

Project #: Hﬁw O(K)U@g(/“d

Source ID:
Company: \/V&IQ&/‘ }’D@Cfﬁ‘i’r City/State: O@ Iy i m /Z/] I
Test Location: m Ob{ﬁ&‘)[; Personnel: @MK
Meter Yd: Meter ID:
Meter H@): Barometric: 28 .45
Pre-test Leak Rate: c.o2> CFM@ S inHg
Post-test Leak Rate: 0202 CFM@ in Hg
Traverse Sample Vacuum DeltaH Meter Meter Temperature Impinger
Point Time (in Hg) (in H,0) Volume (ft%) Inlet (F) Outlet (F) | Temp. (F)
) Q [ |7 (23169 33 53 3
7 N / 126,59 is 35 v e
©® O / 135, 74 36 26 s
S N / 134 .52 27 37 S2_
20 / (3B, 25 39 29 Ss
28 / 142 07 o e s
z ?@ / . 95, B6 “4z Yz %2
\ Qg — \\f Y —_ —_ —_—
:
Averages:
Analytical Data
Impinger Gain (g or ml) Silica Gel Weight (g)
Final ve| 8965 7960 68/.§ we 92S03
Initial Vi 7356 7606 66/ o wi 9% ¢
Difference

Viwe(sid) = 0.04707 ft3/ml of H20 (Vi— Vi)

Vmstd) = 17.64 Y_Vm Pm

(Tm + 460)

Bws =

Vwc(std) + sz_g(std)

Vwetstd) + Vwsg(stdy + Vin(std)

Viwsg(std) = 0.04715 /g of H2O (Wr— Wi)




Date: IQ;Z 'Z 12420

iy

Time:

Field Data Sheet

Moisture Content (Reference)

Source ID: IQTO | C}Z@ 0000 65 OO

Project #:
Company: E\‘Ef i’)ﬂ("’i i S‘Ef City/State: 6/@1 \ lﬂﬂ M
Test Location: (,4 €‘7L Personnel: @MK
Meter Yd: Meter ID:
Meter H@: Barometric: 28
Pre-test Leak Rate: 25°< CFIM@ 4 in Hg
Post-test Leak Rate: . Z2C  CcFM @ s in Hg
Traverse Sample Vacuum DeltaH Meter Meter Temperature Impinger
Point Time (in Hg) (in H;0) Volume (ft%) Inlet (F) Outlet (F) | Temp. (F)
Q ﬂ { , X M9 272 4T ~“1 42
7 S , | [53. oo 2 72 | g
G 10 ( f /S 6.7 49 44 )
C [S ( /oo s% = s/ 48
Y 20 r /&4 24 X s/ 48
K 28 / /68.09 2 S 2 SO
2 20 / , (7. %) 2 2 <o
! 3 S — | \{ ! 76.05% — — | —
IAverages:
Analytical Data
Impinger Gain (g or ml) Silica Gel Weight (g)
Final vi| F3Le 3 CS7o  lwy  PB3.¢
Initial Vi| teqy 724.5 6¥23 |y 68
Difference

Viwe(std) = 0.04707 £t3/ml of HoO (Vi— Vi)

Vusg(std) = 0.04715 f%/g of HO (Wr— Wi)

Bws =

Vinstd) = 17.64 Y_Vin Pm
(Tm + 460)

Vwestd) + Vwse(std)
Vwe(std) + VwsgGstd) + Vmgstd)



Run Date:_‘'%/:19/20
Time: 123
G [
Field Data Sheet
Moisture Content (Reference)
Source ID: Rio Project #: llOZ o~ ooo%kd o>
Company: Wern bioo o City/State: Epon f-“‘)l add |
Test Location: 2To  Soflkl Personnel: Dme
Meter Yd: Meter ID: 2
Meter H@): Barometric: 285
Pre-test Leak Rate: 0322 CFM@ 6 in Hg
Post-test Leak Rate: & 22° CFM@ N in Hg
Traverse Sample Vacuum Delta H Meter Meter Temperature Impinger
Point Time (in Hg) (in H>0) Volume (ft%) Inlet (F) Outlet (F) | Temp. (F)
< © \ (3 1 Te. 1\ H 4L ey
7 s \ \ 7. 9] HL He 4L
2 (o [ 183 G| ale b {E
s 1< ! (€T <5 ) L 46
by 20 l (97,22 7 11 H1
3 2¢ § (94, ag il =i Y7
2 25 ; W I19e. S 41 4= L
f 35 — — 250 bl b — — —
Averages:
Analytical Data
Impinger Gain (g or ml) Silica Gel Weight (g)
Final Vi F27 1638 6556 wi /9582
Initial Vil 6722 T3 H CTTO w0873
Difference

Vweistd) = 0.04707 £t*/ml of H20 (Vi— Vi)

Vimistd) = 17.64 Y_Vm Pm
(Tm + 460)

Vsg(std) = 0.04715 ft/g of O (Wt — Wi)

Bws=_ Vwe(std) + sz_g(s_t_d)

Vwe(std) + Vwsg(std) + Vmstd)




Appendix D
Computer-Generated Data Sheets

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan
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APEX

Biofilter VOC Concentrations

Weyerhaeuser
Grayling, Michigan
December 8, 2020

vVOC

Time (ppmvd)

15:47:00 453
15:48:00 41.5
15:49:00 1.3
15:50:00 0.0
15:51:00 -0.1
15:52:00 0.8
15:53:00 -0.2
15:54:00 1.1
15:55:00 -1.6
15:56:00 -0.1
15:57:00 0.6
15:58:00 1.0
15:59:00 0.9
16:00:00 3.0
16:01:00 84.6
16:02:00 68.8
16:03:00 49.7
16:04:00 34.6
16:05:00 29.6
16:06:00 5.4

Page 1 of 10
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APEX
Biofilter VOC Concentrations
Weyerhaeuser
Grayling, Michigan
December 8, 2020

vOC
Time (ppmvd)

16:14:00 8.6
16:15:00 5.2
16:16:00 7.6
16:17:00 10.6
16:18:00 5.7
16:19:00
16:20:00
16:21:00
16:22:00
16:23:00
16:24:00
16:25:00
16:26:00
16:27:00
16:28:00
16:29:00
16:30:00
16:31:00
16:32:00
16:33:00
16:34:00

Page 2 of 10
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APEX

Biofilter VOC Concentrations

Weyerhaeuser
Grayling, Michigan
December 8, 2020

vVOC

Time (ppmvd)

16:46:00 -1.5
16:47:00 -2.1
16:48:00 -0.2
16:49:00 2.3
16:50:00 66.2
16:51:00 2443
16:52:00 225.0
16:53:00 297.9
16:54:00 284.9
16:55:00 381.9
16:56:00 446.5
16:57:00 446.4
16:58:00 275.1
16:59:00 233.2
17:00:00 244.9
17:01:00 118.1
17:02:00 146.0
17:03:00 101.9
17:04:00 109.3
17:05:00 169.7
17:06:00 240.6
17:07:00 296.2
17:08:00 131.0
17:09:00 108.9
17:10:00 207.2
17:11:00 297.5
17:12:00 135.8
17:13:00 109.4
17:14:00 207.5
17:15:00 295.3
17:16:00 49.0
17:17:00 4.3
17:18:00 44.5
17:19:00 107.8
17:20:00 109.7
17:21:00 57.1
17:22:00 109.8
17:23:00 49.6
17:24:00 109.5
17:25:00 12.8

Page 3 of 10
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APEX

Biofilter VOC Concentrations

Weyerhaeuser
Grayling, Michigan
December 9, 2020

vVOC
Time (ppmvd)
6:56:00 19.4
6:57:00 14.7
6:58:00 0.8
6:59:00 -5.3
7:00:00 -3.5
7:01:00 0.0
7:02:00 14.9
7:03:00 16.0
7:04:00 47.0
7:05:00 80.9
7:06:00 85.1
7:07:00 85.4
7:08:00 69.7
7:09:00 50.9
7:10:00 34.7
7:11:00 30.4
7:12:00 3.6

Page 4 of 10
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APEX
Biofilter VOC Concentrations
Weyerhaeuser
Grayling, Michigan
December 9, 2020

vVOC
Time (ppmvd)

7:41:00 4.1
7:42:00 -0.3
7:43:00 22.1
7:44:00 29.9
7:45:00 19.2

Page 5 of 10
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APEX
Biofilter VOC Concentrations
Weyerhaeuser
Grayling, Michigan
December 9, 2020

Time (ppmvd)

8:49:00 24.6
8:50:00 30.9
8:51:00 19.8
8:52:00 -0.3

Page 6 of 10
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APEX

Biofilter VOC Concentrations

Weyerhaeuser
Grayling, Michigan
December 9, 2020

Time (ppmvd)
8:53:00 25.5
8:54:00 67.7
8:55:00 68.3
8:56:00 66.3
8:57:00 35.7
8:58:00 29.6
8:59:00 18.6
9:00:00 28.3

Page 7 of 10
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APEX
Biofilter VOC Concentrations
Weyerhaeuser
Grayling, Michigan
December 9, 2020

Time (ppmvd)

10:10:00 23.7
10:11:00 30.4
10:12:00 24.5
10:13:00 -0.2
10:14:00 15.0
10:15:00 66.0
10:16:00 66.2
10:17:00 66.3
10:18:00 29.8
10:19:00 19.3
10:20:00 12.8
10:21:00 18.6
10:22:00 20.8
10:23:00 9.9

Page 8 of 10
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APEX
Biofilter VOC Concentrations
Weyerhaeuser
Grayling, Michigan
December 9, 2020

Time (ppmvd)

Page 9 of 10
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APEX
Biofilter VOC Concentrations
Weyerhaeuser
Grayling, Michigan
December 9, 2020

Time (ppmvd)

11:28:00 26.3
11:29:00 30.6
11:30:00 29.1
11:31:00 0.2

Page 10 of 10



Run

=\

1 , Date Dec 9, 2020
APEX Time 7:30
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Outlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 80 P, Static Press., in H,O 0.5113
% CO, 0 % CO 0 % Moisture, v/v 4.08
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M 28.4
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.5328 83 0.7299 0
7 0.5604 83 0.7486 0
6 0.5717 83 0.7561 0
5 0.6610 83 0.8130 0
4 0.7692 83 0.8770 0
3 0.7109 84 0.8431 0
2 0.5887 83 0.7673 0
1 0.3438 83 0.5863 0
8 0.4266 83 0.6531 0
7 0.4130 83 0.6427 0
6 0.5654 83 0.7519 0
5 0.7316 83 0.8553 0
4 0.7305 83 0.8547 0
3 0.6952 83 0.8338 0
2 0.6221 83 0.7887 0
1 0.4058 83 0.6370 0
Average 0.5830 83 0.7587 0
Comments P, 28.44 inHg
Vi 2,681 ft/min
Q, 103,163 cfin
Qsta 95,332 scfm
Q 91,442 dscfm




Run

=\

2 , Date Dec 9, 2020
APEX Time 7:48
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Outlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 82 P, Static Press., in H,O 0.6006
% CO, 0 % CO 0 % Moisture, v/v 4.08
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M 28.4
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.4967 81 0.7048
7 0.7150 81 0.8456
6 0.7693 81 0.8771
5 0.7193 81 0.8481
4 0.5587 81 0.7475
3 0.4818 82 0.6941
2 0.3476 82 0.5896
1 0.4031 82 0.6349
8 0.5731 82 0.7570
7 0.5496 82 0.7414
6 0.6279 82 0.7924
5 0.6329 82 0.7956
4 0.6782 82 0.8235
3 0.5558 82 0.7455
2 0.4446 82 0.6668
1 0.4360 82 0.6603
Average 0.5619 82 0.7453
Comments P, 28.44 inHg
Vi 2,630 ft/min
Q, 101,198 cfin
Qsta 93,776 scfm
Q 89,950 dscfim




Run

=\

3 , Date Dec 9, 2020
APEX Time 8:14
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Outlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 83 P, Static Press., in H,O 0.6846
% CO, 0 % CO 0 % Moisture, v/v 4.08
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M 28.4
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.4069 83 0.6379
7 0.8123 83 0.9013
6 0.8861 83 0.9413
5 0.9788 83 0.9893
4 0.7293 83 0.8540
3 0.6240 83 0.7899
2 0.3659 83 0.6049
1 0.3460 83 0.5882
8 0.3689 83 0.6074
7 0.5381 83 0.7336
6 0.6614 83 0.8133
5 0.6719 83 0.8197
4 0.6835 83 0.8267
3 0.5932 84 0.7702
2 0.4178 84 0.6464
1 0.3357 84 0.5794
Average 0.5887 83 0.7565
Comments P, 28.45 inHg
Vi 2,673 ft/min
Q, 102,852 cfin
Qsta 95,065 scfm
Q 91,186 dscfim




Run

=\

4 , Date Dec 9, 2020
APEX Time 8:30
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Outlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 85 P, Static Press., in H,O 0.5830
% CO, 0 % CO 0 % Moisture, v/v 4.08
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M 28.4
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.7038 83 0.8389
7 0.7051 83 0.8397
6 0.7126 83 0.8442
5 0.7643 84 0.8742
4 0.6590 85 0.8118
3 0.5736 85 0.7574
2 0.5503 85 0.7418
1 0.5691 85 0.7544
8 0.3571 85 0.5976
7 0.4687 85 0.6846
6 0.5230 85 0.7232
5 0.6936 85 0.8328
4 0.6990 85 0.8361
3 0.6981 85 0.8355
2 0.6321 85 0.7950
1 0.4276 86 0.6539
Average 0.6086 85 0.7763
Comments P, 28.44 inHg
Vi 2,747 ft/min
Q, 105,705 cfim
Qsta 97,419 scfm
Q 93,444 dscfim




Run

=\

5 p Date Dec 9, 2020
APEX Time 9:06
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Outlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 83 P, Static Press., in H,O 0.5383
% CO, 0 % CO 0 % Moisture, v/v 4.09
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M 28.4
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.5971 83 0.7727
7 0.5157 83 0.7181
6 0.5953 83 0.7716
5 0.7297 83 0.8542
4 0.7563 83 0.8697
3 0.7304 83 0.8546
2 0.6517 83 0.8073
1 0.4207 83 0.6486
8 0.4207 81 0.6486
7 0.5919 83 0.7694
6 0.7576 83 0.8704
5 0.7478 82 0.8648
4 0.7234 83 0.8505
3 0.5774 83 0.7599
2 0.5304 83 0.7283
1 0.3396 83 0.5828
Average 0.6054 83 0.7732
Comments P, 28.44 inHg
Vi 2,731 ft/min
Q, 105,114 cfim
Qsta 97,186 scfm
Q 93,211 dscfim




Run

=\

6 , Date Dec 9, 2020
APEX Time 9:29
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Outlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 87 P, Static Press., in H,O 0.6272
% CO, 0 % CO 0 % Moisture, v/v 4.09
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M 28.4
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.3525 87 0.5937
7 0.6053 87 0.7780
6 0.7384 87 0.8593
5 0.9132 87 0.9556
4 0.6603 87 0.8126
3 0.4989 87 0.7063
2 0.3981 87 0.6310
1 0.3598 87 0.5998
8 0.6198 87 0.7873
7 0.6966 87 0.8346
6 0.7014 87 0.8375
5 0.7016 87 0.8376
4 0.6876 87 0.8292
3 0.6903 87 0.8308
2 0.4847 87 0.6962
1 0.5078 87 0.7126
Average 0.6010 87 0.7689
Comments P, 28.45 inHg
Vi 2,726 ft/min
Q, 104,917 cfin
Qsta 96,284 scfm
Q 92,346 dscfim




Run

=\

7 p Date Dec 9, 2020
APEX Time 9:49
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Outlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 81 P, Static Press., in H,O 0.5616
% CO, 0 % CO 0 % Moisture, v/v 4.09
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M 28.4
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.1747 81 0.4180
7 0.6923 81 0.8320
6 0.7269 81 0.8526
5 0.7095 81 0.8423
4 0.7528 81 0.8676
3 0.6458 81 0.8036
2 0.6891 81 0.8301
1 0.5965 81 0.7723
8 0.3865 81 0.6217
7 0.3418 81 0.5846
6 0.2290 81 0.4785
5 0.5507 81 0.7421
4 0.6487 81 0.8054
3 0.6966 81 0.8346
2 0.5659 81 0.7523
1 0.5277 81 0.7264
Average 0.5584 81 0.7353
Comments P, 28.44 inHg
Vi 2,593 ft/min
Q, 99,786 cfim
Qsta 92,575 scfm
Q 88,789 dscfim




Run

=\

8 p Date Dec 9, 2020
APEX Time 10:30
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Outlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 81 P, Static Press., in H,O 0.5571
% CO, 0 % CO 0 % Moisture, v/v 4.15
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M, 28.39
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.3788 81 0.6155
7 0.3843 81 0.6199
6 0.5846 81 0.7646
5 0.7113 81 0.8434
4 0.7525 81 0.8675
3 0.7405 81 0.8605
2 0.5849 81 0.7648
1 0.3600 81 0.6000
8 0.8085 81 0.8992
7 0.7258 81 0.8519
6 0.7067 81 0.8407
5 0.7166 81 0.8465
4 0.7141 81 0.8450
3 0.6551 81 0.8094
2 0.5723 81 0.7565
1 0.5336 81 0.7305
Average 0.6206 81 0.7822
Comments P, 28.44 inHg
Vi 2,759 ft/min
Q, 106,173 cfin
Qsta 98,499 scfm
Q 94,412 dscfm




Run

=\

9 , Date Dec 9, 2020
APEX Time 10:50
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Outlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 87 P, Static Press., in H,O 0.5925
% CO, 0 % CO 0 % Moisture, v/v 4.15
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M, 28.39
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.5276 87 0.7264
7 0.5144 87 0.7172
6 0.7191 87 0.8480
5 0.6683 87 0.8175
4 0.7627 87 0.8733
3 0.8514 87 0.9227
2 0.7886 87 0.8880
1 0.7412 87 0.8609
8 0.4704 85 0.6859
7 0.6247 85 0.7904
6 0.7004 85 0.8369
5 0.6852 86 0.8278
4 0.6391 87 0.7994
3 0.6011 87 0.7753
2 0.4696 87 0.6853
1 0.4723 87 0.6872
Average 0.6398 87 0.7964
Comments P, 28.44 inHg
Vi 2,823 ft/min
Q, 108,643 cfin
Qsta 99,774 scfm
Q 95,634 dscfim




Run

=\

1 O , Date Dec 9, 2020
APEX Time 11:12
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Outlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 83 P, Static Press., in H,O 0.6587
% CO, 0 % CO 0 % Moisture, v/v 4.15
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M, 28.39
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.5691 83 0.7544
7 0.5982 83 0.7734
6 0.6048 83 0.7777
5 0.6476 83 0.8047
4 0.6744 83 0.8212
3 0.7154 83 0.8458
2 0.6895 83 0.8304
1 0.6519 83 0.8074
8 0.2982 83 0.5461
7 0.6370 83 0.7981
6 0.7124 83 0.8440
5 0.6839 83 0.8270
4 0.5859 83 0.7654
3 0.4848 83 0.6963
2 0.3777 83 0.6146
1 0.4534 83 0.6733
Average 0.5865 83 0.7612
Comments P, 28.45 inHg
Vi 2,689 ft/min
Q, 103,501 cfin
Qsta 95,692 scfm
Q 91,720 dscfim




Run

=\

1 , Date Dec 9, 2020
APEX Time 7:53
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Inlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 108 P, Static Press., in H,O 1.5040
% CO, 0 % CO 0 % Moisture, v/v 2.21
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M 28.6
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.5694 107 0.755 0
7 0.6170 107 0.785 0
6 0.7743 107 0.880 0
5 0.7585 108 0.871 0
4 0.7032 108 0.839 0
3 0.6971 108 0.835 0
2 0.6956 108 0.834 0
1 0.4451 108 0.667 0
8 0.5724 106 0.757 0
7 0.4882 107 0.699 5
6 0.5075 107 0.712 0
5 0.7041 108 0.839 0
4 0.8768 108 0.936 0
3 0.7358 108 0.858 0
2 0.7350 108 0.857 0
1 0.4967 108 0.705 5
Average 0.6485 108 0.802 1
Comments P, 28.51 inHg
Vi 2,882 ft/min
Q, 110,920 cfin
Qsta 98,328 scfim
Q 96,155 dscfm




Run

=\

2 , Date Dec 9, 2020
APEX Time 9:04
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Inlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 107 P, Static Press., in H,O 1.3450
% CO, 0 % CO 0 % Moisture, v/v 2.33
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M, 28.59
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.4456 106 0.668
7 0.5599 106 0.748
6 0.6985 106 0.836
5 0.6835 106 0.827
4 0.7085 107 0.842
3 0.7105 107 0.843
2 0.7270 107 0.853
1 0.4585 108 0.677
8 0.4418 107 0.665
7 0.4488 107 0.670
6 0.5807 107 0.762
5 0.6486 107 0.805
4 0.7584 107 0.871
3 0.7602 107 0.872
2 0.5738 107 0.757
1 0.3760 107 0.613
Average 0.5988 107 0.769
Comments P, 28.50 inHg
Vi 2,765 ft/min
Q, 106,395 cfim
Qsta 94,403 scfm
Q 92,203 dscfim




Run

=\

3 , Date Dec 9, 2020
APEX Time 10:34
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location Biofilter Inlet Pitot Tube 59
Stack Diameter, in 84 Area, ft’ 38.485 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 3 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.4
Gas Temperature, °F DB 108 P, Static Press., in H,O 1.3060
% CO, 0 % CO 0 % Moisture, v/v 1.97
% 0O, 21 % N, 79 Molecular Weight, M, 28.84
Molecular Weight, M, 28.63
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
8 0.4839 108 0.696
7 0.3395 108 0.583
6 0.5405 108 0.735
5 0.6048 108 0.778
4 0.6302 108 0.794
3 0.6437 108 0.802
2 0.5039 108 0.710
1 0.4252 108 0.652
8 0.5534 108 0.744
7 0.5684 108 0.754
6 0.6887 108 0.830
5 0.7667 108 0.876
4 0.5906 108 0.769
3 0.6391 108 0.799
2 0.5515 108 0.743
1 0.5082 108 0.713
Average 0.5649 108 0.749
Comments P, 28.50 inHg
Vi 2,691 ft/min
Q, 103,567 cfin
Qsta 91,692 scfm
Q 89,886 dscfm




X\
~y
APEX
Dryer RTO VOC and CO Concentrations
Weyerhaeuser
Grayling, Michigan
December 10, 2020

Time vOC CO
6:04:00 -14 -13.8
6:05:00 -14 -13.8
6:06:00 -14 -13.8
6:07:00 -1.4 -2.9
6:08:00 -1.4 0.2
6:09:00 -1.4 75.5
6:10:00 -1.4 750.9
6:11:00 -1.4 800.8
6:12:00 -14 612.8
6:13:00 -1.4 398.2
6:14:00 -1.2 304.3
6:15:00 6.5 115.8
6:16:00 3.9 348.3
6:17:00 10.6 331.0
6:18:00 -0.3 370.5
6:19:00 -0.4 26.3
6:20:00 -0.6 25.1
6:21:00 -0.7 24.1
6:22:00 -0.8 7.5
6:23:00 -0.9 -0.3
6:24:00 -0.6 15.7
6:25:00 -0.5 297.4
6:26:00 -0.6 343.5
6:27:00 -0.7 352.5
6:28:00 -0.8 386.5
6:29:00 -0.9 398.3
6:30:00 -0.6 370.5
6:31:00 -0.3 50.4
6:32:00 4.0 0.5
6:33:00 83.2 12.5
6:34:00 85.7 0.1
6:35:00 63.8 4.7
6:36:00 50.2 3.6
6:37:00 46.0 -0.2
6:38:00 29.5 6.0
6:39:00 30.0 -0.3
6:40:00 8.7 91.6




Time

7:24:00
7:25:00
7:26:00
7:27:00
7:28:00
7:29:00
7:30:00
7:31:00
7:32:00
7:33:00
7:34:00
7:35:00
7:36:00
7:37:00

X\
~y
APEX
Dryer RTO VOC and CO Concentrations
Weyerhaeuser
Grayling, Michigan
December 10, 2020

VOC

33
6.5
7.6
43
7.5
6.6
5.1
7.6
4.1
6.4
8.1
2.0
1.7
1.7

CcO

137.4
429
144.4
1253
69.9
157.8
133.8
20.6
554
44.6
28.9
89.5
23
1.3



3\
~y
APEX
Dryer RTO VOC and CO Concentrations
Weyerhaeuser
Grayling, Michigan
December 10, 2020

Time VOC CcO
7:38:00 2.4 1.5
7:39:00 1.2 243.2
7:40:00 1.0 398.5
7:41:00 1.1 391.0
7:42:00 1.0 81.0
7:43:00 0.9 1.4
7:44:00 0.7 1.2
7:45:00 19.2 7.6
7:46:00 29.6 2.8
7:47:00 23.3 1.3
7:48:00 3.8 344
7:49:00 3.9 17.8
7:50:00 1.8 46.8
7:51:00 3.5 46.3
7:52:00 3.0 16.5
7:53:00 1.5 48.8
7:54:00 3.5 42.5
7:55:00 2.9 9.7
7:56:00 1.3 38.4
7:57:00 3.9 38.6
7:58:00 2.3 13.7
7:59:00 2.7 47.1
8:00:00 9.5 35.5
8:01:00 1.3 8.7
8:02:00 5.6 12.4
8:03:00 4.6 10.5
8:04:00 2.1 5.5
8:05:00 2.2 10.5
8:06:00 2.8 10.0
8:07:00 0.9 4.5
8:08:00 1.8 7.9
8:09:00 2.4 6.6
8:10:00 1.4 35
8:11:00 2.0 6.6
8:12:00 2.3 6.3
8:13:00 0.9 2.4
8:14:00 1.7 5.3
8:15:00 1.7 3.9
8:16:00 0.3 0.7
8:17:00 1.4 4.3
8:18:00 1.6 3.9
8:19:00 0.1 1.5
8:20:00 1.6 5.4
8:21:00 1.8 5.7
8:22:00 0.4 2.6
8:23:00 2.0 4.3
8:24:00 2.3 2.5



3\
~y
APEX
Dryer RTO VOC and CO Concentrations
Weyerhaeuser
Grayling, Michigan
December 10, 2020

Time VOC CcO
8:25:00 0.1 0.1
8:26:00 2.4 1.8
8:27:00 2.8 1.2
8:28:00 0.6 0.0
8:29:00 2.7 2.2
8:30:00 2.5 2.0
8:31:00 0.2 -0.1
8:32:00 1.9 32
8:33:00 2.0 4.4
8:34:00 0.3 2.4
8:35:00 1.7 4.7
8:36:00 1.8 3.6
8:37:00 0.2 0.5
8:38:00 1.6 2.0
8:39:00 1.7 2.7
8:40:00 0.4 1.0
8:41:00 2.0 7.1
8:42:00 2.3 7.9
8:43:00 0.6 6.1
8:44:00 2.6 13.3
8:45:00 2.5 10.1
8:46:00 0.3 7.8
8:47:00 2.6 14.3
8:48:00 2.8 12.2
8:49:00 0.5 11.4
8:50:00 2.6 13.0
8:51:00 2.3 9.9
8:52:00 0.3 7.7
8:53:00 1.9 6.2
8:54:00 1.8 35
8:55:00 0.4 34
8:56:00 1.7 1.5
8:57:00 1.5 0.0
8:58:00 0.3 -0.2
8:59:00 1.6 -0.7
9:00:00 1.7 -0.9
9:01:00 0.5 -0.3
9:02:00 1.7 -0.8
9:03:00 1.7 04
9:04:00 0.5 0.7
9:05:00 1.8 -1.1
9:06:00 1.8 -14
9:07:00 0.6 -1.0
9:08:00 1.6 -3.1
9:09:00 1.7 -2.8
9:10:00 0.2 2.3
9:11:00 1.4 -4.0



X\
~y
APEX
Dryer RTO VOC and CO Concentrations
Weyerhaeuser
Grayling, Michigan
December 10, 2020

Time vOC CO
9:12:00 1.9 -4.0
9:13:00 0.1 3.7
9:14:00 2.1 -5.0
9:15:00 2.1 3.7
9:16:00 0.4 2.2
9:17:00 2.5 0.3
9:18:00 2.1 1.6
9:19:00 1.0 3.1
9:20:00 2.6 3.8
9:21:00 0.5 9.1
9:22:00 2.7 14.4
9:23:00 1.6 10.2
9:24:00 1.9 9.9
9:25:00 7.5 26.6
9:26:00 1.4 3.8
9:27:00 2.4 443
9:28:00 5.4 96.1
9:29:00 1.6 9.7
9:30:00 4.8 118.2
9:31:00 7.9 76.4
9:32:00 0.4 84.4
9:33:00 25.2 5.4
9:34:00 29.0 -7.2
9:35:00 7.5 -2.8
9:36:00 5.2 97.8

9:58:00 8.1 140.5



3\
~y
APEX
Dryer RTO VOC and CO Concentrations
Weyerhaeuser
Grayling, Michigan
December 10, 2020

Time VOC CO
9:59:00 2.2 169.0
10:00:00 7.6 52.3
10:01:00 7.6 147.3
10:02:00 3.1 203.8
10:03:00 8.0 22.8
10:04:00 5.8 111.0
10:05:00 33 122.9
10:06:00 6.4 33.0
10:07:00 5.9 98.6
10:08:00 2.5 112.6
10:09:00 9.1 21.3
10:10:00 9.1 85.0
10:11:00 6.4 41.7
10:12:00 5.8 7.4
10:13:00 4.1 11.7
10:14:00 2.3 6.8
10:15:00 33 2.8
10:16:00 2.8 2.4
10:17:00 1.8 2.9
10:18:00 3.0 -1.3
10:19:00 3.1 3.0
10:20:00 2.3 2.9
10:21:00 33 -0.8
10:22:00 6.1 2.3
10:23:00 1.9 41.0
10:24:00 0.7 -5.7
10:25:00 5.2 -6.1
10:26:00 30.8 -5.8
10:27:00 20.2 5.4
10:28:00 -0.3 -5.2
10:29:00 -04 5.1
10:30:00 -0.5 0.1
10:31:00 -0.2 -0.3
10:32:00 2.7 188.3
10:33:00 -0.6 391.7
10:34:00 -0.6 393.4
10:35:00 0.7 303.9
10:36:00 7.1 30.4
10:37:00 1.3 168.2
10:38:00 7.1 143.0
10:39:00 6.0 27.3
10:40:00 0.7 133.7
10:41:00 6.7 131.1
10:42:00 53 36.9
10:43:00 1.8 167.9
10:44:00 7.8 153.2



X\
~y
APEX
Dryer RTO VOC and CO Concentrations
Weyerhaeuser
Grayling, Michigan
December 10, 2020

Time vYOC CcO




Time

11:48:00
11:49:00
11:50:00
11:51:00
11:52:00
11:53:00
11:54:00
11:55:00
11:56:00
11:57:00
11:58:00
11:59:00
12:00:00
12:01:00
12:02:00
12:03:00
12:04:00
12:05:00
12:06:00
12:07:00
12:08:00

X\
~y
APEX
Dryer RTO VOC and CO Concentrations
Weyerhaeuser
Grayling, Michigan
December 10, 2020

VOC

8.8
7.9
2.1
9.7
9.1
22
9.7
0.2
0.3
0.0
-0.1
-0.5
-0.7
-0.6
-0.7
-0.7
53
29.7
30.0
3.3
10.9

CcO

179.6
10.2
169.2
191.6
12.2
200.8
158.1
89.6
-6.6
-6.8
64.0
371.5
400.2
391.7
78.7
=17
-7.2
-1.4
-7.9
-5.4
149.9




X\
~y
APEX
Dryer RTO VOC and CO Concentrations
Weyerhaeuser
Grayling, Michigan
December 10, 2020

Time vYOC CcO




X\
~y
APEX
Dryer RTO VOC and CO Concentrations
Weyerhaeuser
Grayling, Michigan
December 10, 2020

Time vYOC CcO

13:33:00 5.7 174.9
13:34:00 33 170.4
13:35:00 0.9 0.0
13:36:00 6.6 -2.4
13:37:00 31.2 -1.7
13:38:00 31.6 -2.9
13:39:00 4.7 -2.8
13:40:00 -0.1 -3.7
13:41:00 0.7 -3.8
13:42:00 -2.4 205.7
13:43:00 -39 409.3
13:44:00 -4.0 410.3

13:45:00 -0.7 68.5



Run

N\

1 APEX Date Dec 10, 2020
Time 6:55
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location RTO Exhaust Pitot Tube 32
Stack Diameter, in 105 Area, ft’ 60.132 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 6.5 Cyclonic Flow Check Yes<20°
Gas Temperature, °'F WB NA Py, Bar. Press., in Hg 28.5
Gas Temperature, °F DB 236 Py, Static Press., in H,O -0.5814
% CO, 6 % CO 0 % Moisture, v/v 28.5
% 0, 14 % N, 80 Molecular Weight, M4 29.52
Molecular Weight, M, 26.23
Sample Traverse Velocity Head Stack (AP)O'5 Null Angle Cosine Velocity
Port Point Difference (AP) | Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)*’ angle) (cos 0y;) V,: (ft/sec)
SE 4 0.3907 236 0.625 0
3 0.3982 236 0.631 0
2 0.4301 236 0.656 0
1 0.2630 234 0.513 0
SW 4 0.4557 237 0.675 0
3 0.4146 237 0.644 0
2 0.3713 235 0.609 0
1 0.3154 235 0.562 0
NW 4 0.3866 236 0.622 0
3 0.4010 236 0.633 0
2 0.3083 236 0.555 0
1 0.1857 236 0.431 0
NE 4 0.3806 236 0.617 0
3 0.4491 235 0.670 0
2 0.4508 235 0.671 0
1 0.3907 238 0.625 0
Average 0.3745 236 0.609 0
Comments P 28.46 inHg
Vi 2,532 ft/min
Q, 152,272 cfm
Qsta 109,889 scfm
Q 78,521 dscfim




Run

=\

2 p Date Dec 10, 2020
APEX Time 7:07
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location RTO Exhaust Pitot Tube 32
Stack Diameter, in 105 Area, ft’ 60.132 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 6.5 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.5
Gas Temperature, °F DB 240 P, Static Press., in H,O -0.6593
% CO, 6 % CO 0 % Moisture, v/v 28.5
% 0O, 14 % N, 80 Molecular Weight, M, 29.52
Molecular Weight, M 26.23
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
SE 4 0.3958 241 0.629
3 0.4193 240 0.648
2 0.4509 239 0.671
1 0.3606 236 0.600
SW 4 0.3433 240 0.586
3 0.3844 240 0.620
2 0.3128 241 0.559
1 0.2132 240 0.462
NW 4 0.4556 239 0.675
3 0.4178 239 0.646
2 0.4842 239 0.696
1 0.3385 237 0.582
NE 4 0.3850 240 0.620
3 0.3199 242 0.566
2 0.4282 241 0.654
1 0.2090 241 0.457
Average 0.3699 240 0.605
Comments P, 28.45 inHg
Vi 2,522 ft/min
Q, 151,651 cfin
Qsta 108,823 scfm
Q 77,759 dscfim




Run

=\

3 p Date Dec 10, 2020
APEX Time 9:46
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location RTO Exhaust Pitot Tube 32
Stack Diameter, in 105 Area, ft’ 60.132 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 6.5 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.5
Gas Temperature, °F DB 237 P, Static Press., in H,O -0.5968
% CO, 6 % CO 0 % Moisture, v/v 29.5
% 0O, 14 % N, 80 Molecular Weight, M, 29.52
Molecular Weight, M 26.13
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
SE 4 0.3404 238 0.583
3 0.4212 237 0.649
2 0.3046 237 0.552
1 0.2386 237 0.488
SW 4 0.4541 239 0.674
3 0.4492 239 0.670
2 0.4948 240 0.703
1 0.3567 239 0.597
NW 4 0.3531 238 0.594
3 0.4279 238 0.654
2 0.4826 237 0.695
1 0.2560 232 0.506
NE 4 0.4853 236 0.697
3 0.4640 237 0.681
2 0.4259 238 0.653
1 0.3756 236 0.613
Average 0.3956 237 0.626
Comments P, 28.46 inHg
Vi 2,611 ft/min
Q, 156,989 cfin
Qsta 113,045 scfm
Q 79,739 dscfim




Run

=\

4 p Date Dec 10, 2020
APEX Time 10:55
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location RTO Exhaust Pitot Tube 32
Stack Diameter, in 105 Area, ft’ 60.132 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 6.5 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.5
Gas Temperature, °F DB 217 P, Static Press., in H,O -0.6305
% CO, 6 % CO 0 % Moisture, v/v 322
% 0O, 14 % N, 80 Molecular Weight, M, 29.52
Molecular Weight, M 25.81
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
SE 4 0.5141 217 0.717
3 0.5840 218 0.764
2 0.5306 217 0.728
1 0.2673 217 0.517
SW 4 0.4535 217 0.673
3 0.3696 217 0.608
2 0.3505 217 0.592
1 0.1767 214 0.420
NW 4 0.4836 218 0.695
3 0.4241 218 0.651
2 0.4369 217 0.661
1 0.3481 217 0.590
NE 4 0.4374 219 0.661
3 0.4208 219 0.649
2 0.4119 217 0.642
1 0.3706 217 0.609
Average 0.4112 217 0.636
Comments P, 28.45 inHg
Vi 2,632 ft/min
Q, 158,281 cfin
Qsta 117,352 scfm
Q 79,563 dscfim




Run

=\

5 p Date Dec 10, 2020
APEX Time 11:11
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location RTO Exhaust Pitot Tube 32
Stack Diameter, in 105 Area, ft’ 60.132 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 6.5 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.5
Gas Temperature, °F DB 223 P, Static Press., in H,O -0.6217
% CO, 6 % CO 0 % Moisture, v/v 322
% 0O, 14 % N, 80 Molecular Weight, M, 29.52
Molecular Weight, M 25.81
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
SE 4 0.5056 222 0.711
3 0.5157 222 0.718
2 0.5092 222 0.714
1 0.2787 222 0.528
SW 4 0.4432 223 0.666
3 0.3796 225 0.616
2 0.3651 225 0.604
1 0.2101 225 0.458
NW 4 0.4947 221 0.703
3 0.4136 221 0.643
2 0.4259 221 0.653
1 0.3317 221 0.576
NE 4 0.4269 224 0.653
3 0.4418 224 0.665
2 0.4066 224 0.638
1 0.2597 223 0.510
Average 0.4005 223 0.628
Comments P, 28.45 inHg
Vi 2,611 ft/min
Q, 157,005 cfin
Qsta 115,460 scfm
Q 78,280 dscfm




Run

=\

6 p Date Dec 10, 2020
APEX Time 11:47
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location RTO Exhaust Pitot Tube 32
Stack Diameter, in 105 Area, ft’ 60.132 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 6.5 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.5
Gas Temperature, °F DB 221 P, Static Press., in H,O -0.6122
% CO, 6 % CO 0 % Moisture, v/v 322
% 0O, 14 % N, 80 Molecular Weight, M, 29.52
Molecular Weight, M 25.81
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
SE 4 0.4392 220 0.663
3 0.3876 220 0.623
2 0.3423 220 0.585
1 0.3778 220 0.615
SW 4 0.4532 220 0.673
3 0.4919 220 0.701
2 0.4349 220 0.659
1 0.3169 220 0.563
NW 4 0.4063 221 0.637
3 0.4011 221 0.633
2 0.3350 221 0.579
1 0.2240 221 0.473
NE 4 0.4748 222 0.689
3 0.5274 222 0.726
2 0.4243 222 0.651
1 0.2676 222 0.517
Average 0.3940 221 0.624
Comments P, 28.45 inHg
Vi 2,590 ft/min
Q, 155,726 cfm
Qsta 114,869 scfm
Q 77,880 dscfim




Run

=\

7 p Date Dec 10, 2020
APEX Time 12:19
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location RTO Exhaust Pitot Tube 32
Stack Diameter, in 105 Area, ft’ 60.132 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 6.5 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.5
Gas Temperature, °F DB 219 P, Static Press., in H,O -0.6147
% CO, 6 % CO 0 % Moisture, v/v 34.5
% 0O, 14 % N, 80 Molecular Weight, M, 29.52
Molecular Weight, M 25.54
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
SE 4 0.4727 221 0.688
3 0.4656 221 0.682
2 0.4392 221 0.663
1 0.3619 219 0.602
SW 4 0.4006 220 0.633
3 0.3927 220 0.627
2 0.3312 220 0.575
1 0.2582 220 0.508
NW 4 0.5308 217 0.729
3 0.4950 217 0.704
2 0.5114 217 0.715
1 0.2772 217 0.526
NE 4 0.4765 216 0.690
3 0.4064 216 0.637
2 0.3655 218 0.605
1 0.3319 218 0.576
Average 0.4073 219 0.635
Comments P, 28.45 inHg
Vi 2,644 ft/min
Q, 158,975 cfin
Qsta 117,632 scfm
Q 77,000 dscfim




Run

=\

8 p Date Dec 10, 2020
APEX Time 12:32
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location RTO Exhaust Pitot Tube 32
Stack Diameter, in 105 Area, ft’ 60.132 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 6.5 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.5
Gas Temperature, °F DB 223 P, Static Press., in H,O -0.6222
% CO, 6 % CO 0 % Moisture, v/v 34.5
% 0O, 14 % N, 80 Molecular Weight, M, 29.52
Molecular Weight, M 25.54
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
SE 4 0.4819 224 0.694
3 0.4517 224 0.672
2 0.4418 223 0.665
1 0.3522 222 0.593
SW 4 0.4109 226 0.641
3 0.3966 226 0.630
2 0.3401 225 0.583
1 0.2587 225 0.509
NW 4 0.5517 222 0.743
3 0.5066 222 0.712
2 0.5019 222 0.708
1 0.2857 222 0.535
NE 4 0.4665 221 0.683
3 0.4092 221 0.640
2 0.3675 224 0.606
1 0.3286 223 0.573
Average 0.4095 223 0.6367
Comments P, 28.45 inHg
Vi 2,660 ft/min
Q, 159,942 cfin
Qsta 117,544 scfm
Q 76,942 dscfim




Run

=\

9 p Date Dec 10, 2020
APEX Time 12:59
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location RTO Exhaust Pitot Tube 32
Stack Diameter, in 105 Area, ft’ 60.132 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 6.5 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.5
Gas Temperature, °F DB 221 P, Static Press., in H,O -0.6055
% CO, 6 % CO 0 % Moisture, v/v 34.5
% 0O, 14 % N, 80 Molecular Weight, M, 29.52
Molecular Weight, M 25.54
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
SE 4 0.4214 220 0.649
3 0.4733 220 0.688
2 0.3636 220 0.603
1 0.2571 220 0.507
SW 4 0.4663 222 0.683
3 0.5025 222 0.709
2 0.5493 222 0.741
1 0.3264 222 0.571
NW 4 0.4575 221 0.676
3 0.4566 221 0.676
2 0.3464 221 0.589
1 0.2606 221 0.510
NE 4 0.4084 222 0.639
3 0.5223 222 0.723
2 0.5595 222 0.748
1 0.3547 222 0.596
Average 0.4204 221 0.644
Comments P, 28.46 inHg
Vi 2,687 ft/min
Q, 161,605 cfin
Qsta 119,120 scfm
Q 77,973 dscfim




Run

=\

1 O p Date Dec 10, 2020
APEX Time 13:21
USEPA Method 2
Gas Velocity Traverse and Volumetric Flowrate
Facility = Weyerhaeuser Operators TMZ
Sampling Location RTO Exhaust Pitot Tube 32
Stack Diameter, in 105 Area, ft’ 60.132 Pitot Tube Factor, C, 0.84
Stack Dimension, in NA Port Length, in 6.5 Cyclonic Flow Check Yes<20°
Gas Temperature, ’F WB NA Py, Bar. Press., in Hg 28.5
Gas Temperature, °F DB 225 P, Static Press., in H,O -0.6122
% CO, 6 % CO 0 % Moisture, v/v 34.5
% 0O, 14 % N, 80 Molecular Weight, M, 29.52
Molecular Weight, M 25.54
Sample Traverse Velocity Head Stack (AP)O‘5 Null Angle Cosine Velocity
Port Point Difference (AP) [ Temperature (zero AP Null Angle of Stack Gas
(in H,0) °F (in H,0)** | angle) (cos 0,) Vi (ft/sec)
SE 4 0.4275 224 0.654
3 0.4819 224 0.694
2 0.3787 224 0.615
1 0.2717 224 0.521
SW 4 0.4881 225 0.699
3 0.5119 225 0.715
2 0.5247 225 0.724
1 0.3515 225 0.593
NW 4 0.4147 225 0.644
3 0.4229 225 0.650
2 0.3667 225 0.606
1 0.2788 225 0.528
NE 4 0.4119 226 0.642
3 0.5134 226 0.717
2 0.5219 225 0.722
1 0.2626 225 0.512
Average 0.4143 225 0.640
Comments P, 28.45 inHg
Vi 2,676 ft/min
Q, 160,922 cfin
Qsta 117,987 scfm
Q 77,232 dscfim
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APEX

FGDRYERS RTO Outlet Moisture Content Results

Weyerhaeuser
Grayling, Michigan
Sampling Date: December 10, 2020

Apex Companies Project No. 11020-000068.00

Parameter Runs 1-2 Run 3 Runs 4-6 Runs 7-10 Average

Date Thursday, December 10, 2020

Start Time 7:05 9:45 11:01 12:30

Barometric Pressure (in Hg) 28.5 28.5 28.5 28.5 28.5
Average Orifice Differential Pressure (in H,O) 1.76 1.76 1.76 1.76 1.76
Meter Correction Factor (y) 0.996 0.996 0.996 0.996 0.996
Average Meter Temperature (°F) 36.6 37.4 50.0 46.6 42.6
Average Meter Pressure (in Hg) 28.63 28.63 28.63 28.63 28.63
Gas Volume Sampled (ft’) 26.159 26.034 26.783 25.527 26.126
Gas Volume Sampled (standard ft’) 26.508 26.336 26.426 25.357 26.157
Mass of Condensate Collected (g) 212.6 216.8 251.1 276.9 2394
Silica Gel Mass Gain (g) 12.0 16.5 15.1 6.9 12.6
Moisture Volume (standard ft3) 10.6 11.0 12.6 13.4 11.9
Moisture Content (%) 28.5 29.5 32.2 34.5 31.2

in H,O inch of water
°F degree Fahrenheit
in Hg inch of mercury
ft’ cubic foot
g gram

standard temperature, °F 68
standard pressure, in Hg 29.92
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1.0 Summary

Apex Companies, LLC (Apex) performed Fourier Transform Infrared (FTIR) testing at the Weyerhaeuser facility in
Grayling, Michigan on December 9, 2020. Testing was conducted at the Press Biofilter inlet and outlet for
formaldehyde and moisture content following United States Environmental Protection Agency (USEPA) Method 320
procedures. Three one-hour runs were conducted at each test location for the analytes. Sample data was not
recorded from 8:03 to 8:20 during Run 1 at the Biofilter Inlet due to an error in the instrument. During this period of
missed data, the process was operating as normal; therefore, results are expected to be similar throughout testing
and the missing data should not affect the results. Results of the testing are summarized in Table 1. Minute data are
provided in Appendix A.

Table 1
FTIR Results
Parameter Run 1 Run 2 Run 3
Date 12/9/20 12/9/20 12/9/20
Run Time 0747-0847 0901-1001 1024-1124
Biofilter Inlet
Formaldehyde ppm, wet 8.99° 9.94 11.03
Water % 2211 233 1.97
Biofilter Outlet
Formaldehyde ppm, wet 0.1 0.1 0.1
Water % 4,08 4.09 415

" Data missing from 0803 to 0820

2.0 FTIR Instrumentation and Sampling System

Sample gas was extracted through a Millennium heated probe/filter assembly and heated line using a heated head
pump. The pump was located downstream of the FTIR and pulled sample gas through the FTIR spectrometer.
Sampling equipment was maintained at 375°F prior to entering the FTIR. The absorption cell was maintained at
191°C to prevent condensation in the cell and minimize analyte adhesion to the walls and mirrors of the FTIR cell.

The FTIR instruments used for this test were MKS Model 2030 (inlet FTIR serial 018160753, outlet FTIR serial
110421214). The instruments are equipped with a fixed 5.11-meter path length cell, potassium bromide beam
splitter, zinc selenide windows, and a mercury cadmium telluride liquid nitrogen-cooled detector. The inside walls of
the cell are polished stainless steel to minimize interaction of the sample with the cell walls, and the cell mirrors are of
bare gold. All components are constructed of aluminum, stainless steel, or Teflon. The absorption cell volume is
approximately 0.2 liters.

3.0 Spectral Data and Analysis

MG2000 (version 10.2, ©MKS Instruments, 2018) software was used to collect and analyze all the infrared field data.
The reference spectra used for these analyses were developed by MKS and USEPA. For all data analysis, the
apodization was Norton-Beer, the baseline correction was linear, and the spectral resolution of the system was one-

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan 1



half wavenumber (0.5 cm™) single sided. A spectral file was created every half-minute as the co-addition of 32
separate scans. All spectra were analyzed using temperature and pressure corrections.

Allinterferograms, single beams, absorbance spectra, and background single beams were stored and archived. Data
was collected on a laptop computer and backed up to a USB flash drive. Upon return to the office, data was
transferred to Apex’s server for storage.

4.0 Quality Assurance

4.1 FTIR Instrument Condition

The FTIR operator assessed the condition of the FTIR prior to testing. The operator visually inspected the FTIR using
the FT-IR Config Utilities Instrument Monitor tool and recorded the peak signal intensity, detector linearity, and peak
width. The peak signal intensity is generally between 1000-2000 cm™ and is recommended to be greater than 0.5.
The detector linearity can be viewed in a region below the detector cut-off (200-500 cm™) and should be horizontally
linear at 0.000+0.005. The peak analysis utility compared the instrument’s current laser frequency and full-width at
half-height (FWHH) peak to the instrument’s reference values. The single beam spectra are provided in Appendix B.

Table 2
Quality Assurance - FTIR Condition

Specification Inlet Result Outlet Result Criteria
(SN x753) (SN x214)
Peak Signal Intensity 1.003 1.622 >0.5
Detector Linearity -0.000 0.002 0.000£0.005

4.2  Calibration Transfer Standards

At the beginning and end of each test run, a calibration transfer standard (CTS) gas (ALM033173, 96.74 ppm ethylene,
balance nitrogen) was introduced to the FTIR system to verify its effective absorption path length. Cylinder gas
certifications are provided in Appendix D. Over the test period, CTS recoveries for the instrument must vary by less
than 5% of the mean CTS measurement. All CTS measurements were acceptable. Refer to Table 3 for results of the
CTS verifications. CTS data are provided in Appendix C.

Table 3
Quality Assurance - CTS Measurements

Measurement Inlet Inlet Recovery Outlet Outlet Recovery Criteria
Concentration Concentration
(ppm) (ppm)
Initial Direct 96.91 100.2% 97.21 100.5%
Pre-Test System 96.89 100.2% 96.27 99.5%
Run 1/2 System 9734 100.6% 98.32 101.6%
95-105%
Run 2/3 System 97.18 100.5% 98.09 101.4%
Post-Test System 96.97 100.2% 98.04 101.3%
Post-Test Direct 96.35 99.6% 97.20 100.5%

Apex Project No. 11020-000068.00
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4.3  Matrix Dynamic Spikes

Dynamic spikes were conducted following USEPA Method 320 specifications for quality assurance. Acetaldehyde
and methanol matrix spiking was performed prior to testing. A spike gas cylinder was used for the matrix spiking
(CC716034, 100.8ppm acetaldehyde, 100.3ppm methanol, 10.42ppm sulfur hexafluoride, balance nitrogen). Sulfur
hexafluoride was used to determine the dilution ratio of the spike gas cylinder in the native stack gas. Cylinder gas
certifications are provided in Appendix D. Spike recoveries must be 100+30%. All spike recoveries were acceptable.
The pre-test spike for the outlet exceeded the recommended 10% dilution ratio. The excess dilution ratio does not

affect the results. Refer to Tables 4 and 5 for results of the matrix dynamic spikes. Dynamic spike data are provided in
Appendix C.

Table 4
Quality Assurance - Inlet Dynamic Spike Results

Measurement 1 Spike Pre | Spike 1/2 1 Spike 2/3 | Spike Post l Criteria
Native Acetaldehyde 345 351 789 338 -
Concentration (ppmw) : ‘ ’ :
spiked Acetaldehyde 1097 10.16 1003 10.14 -
Concentration (ppmw) ' ' ’ ’
Dilution Ratio 7.5% 7.1% 7.2% 7.1% <10%
éceta'dEthe 101.0% 95.7% 99.3% 97.1% 70-130%

ecovery
Table 5
Quality Assurance - Outlet Dynamic Spike Results

Measurement 1 Spike Pre ’ Spike 1/2 1 Spike 2/3 ’ Spike Post l Criteria
Native Acetaldehyde 041 118 143 192 -
Concentration (ppmw) ’ ‘ ’ :
Spiked Acetaldehyde 808 10.00 279 859 -
Concentration (ppmw) ’ ’ ’ ’
Dilution Ratio 7.8% 8.7% 6.2% 6.7% <10%
écera'dehyde 98.8% 99.2% 99.7% 98.5% 70-130%

ecovery

44  System Response Times

The high and zero system response times were measured using the CTS cylinder. Response time spectra were
created approximately every 8 seconds as the co-addition of 8 separate scans. The high response time is the time
required to reach at least 95% of the cylinder value. The zero response time is the time required to reach less than 5%
of the cylinder value while sending a zero gas through the system. System response times are summarized in Table 6.
System response data are provided in Appendix C.

Apex Project No. 11020-000068.00
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Table 6
Quality Assurance - System Response Time

Measurement Inlet Response Response Outlet Response Criteria

Time (sec) Response
Time (sec)

CTS High Response 23 99 5% 23 99.59% >95%
(Ethylene)
CTS Zero Response 30 0.6% 31 0.2% <5%
(Nitrogen)

4.5 Minimum Detectable Concentrations (MDCs)

USEPA Method 320 and the equivalent ASTM Standard D6348-12 specify several analytical uncertainty parameters
that the analyst may use to characterize the FTIR system performance. The higher of (1) the average zero nitrogen
results, equivalent to ASTM D6348-12 MDCT, or (2) the average three-sigma concentration uncertainty (three times
the uncertainty provided by the MG2000 software, called the residual), equivalent to ASTM D6348-12 MDC2, was
used to evaluate the detection limit. The minimum detectable concentrations are summarized in Table 7.

Table?7
Quality Assurance - Minimum Detectable Concentrations
Measurement ‘ Unit ‘ Inlet MDC1 | Inlet MDC2 ’ Outlet MDC1 | Outlet MDC2
Formaldehyde ppm, wet 0.1 03 0.1 0.1
Water % 0.1 0.1 0.1 0.1
Ethylene ppm, wet 0.1 03 0.1 0.2
Acetaldehyde ppm, wet 0.2 0.5 0.1 0.2
Sulfur hexafluoride | ppm, wet 0.1 0.1 0.1 0.1

4.6 Manual Method Validation

The FTIR operator evaluated the analytical method during a post-test validation of multiple sample spectra. Spectra
validations were chosen to encompass the range of concentrations measured for the target analytes during the
sampling period. The values obtained through manual validation were compared to the values reported by the
software. Reported results were within 20% of the manually validated results. Calibration curves for the analytical
method are provided in Appendix E. Manual validations are provided in Appendix F.

Apex Project No. 11020-000068.00
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5.0 Limitations

The information and opinions rendered in this report are exclusively for use by Weyerhaeuser. Apex Companies, LLC
will not distribute or publish this report without consent of Weyerhaeuser except as required by law or court order.
The information is given in response to a limited assignment and should be implemented only in light of that
assignment. Apex Companies, LLC accepts responsibility for the competent performance of its duties in executing
the assignment and preparing reports in accordance with the normal standards of the profession but disclaims any
responsibility for consequential damages.

Submitted by:
Apex Companies, LLC

David Kawasaki, QSTI
Staff Consultant
Apex Companies, LLC

david.kawasaki@apexcos.com
248590.5134
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Appendix A
FTIR Minute Data
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Biofilter Inlet Run 1

Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000109.LAB 12/9/2020| 7:47:12 4.90 1.92 0.40 3.45 0.02 191.95 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000110.LAB 12/9/2020| 7:47:41 3.54 1.44 0.25 2.83 0.02 191.90 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000111.LAB 12/9/2020| 7:48:11 417 137 0.28 3.08 0.00 191.95 0.93 0.09 0.01 0.05 0.15 0.00
BIOIN_000112.LAB 12/9/2020| 7:48:42 8.49 1.63 0.35 3.50 0.01 191.96 0.93 0.11 0.01 0.07 0.17 0.00
BIOIN_000113.LAB 12/9/2020| 7:49:12 11.09 191 0.34 4.01 0.01 192.01 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000114.LAB 12/9/2020| 7:49:42 23.55 4.83 0.45 4.07 0.02 191.96 0.93 0.11 0.03 0.10 0.19 0.00
BIOIN_000115.LAB 12/9/2020| 7:50:12 7.44 2.43 0.47 3.72 0.02 191.97 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000116.LAB 12/9/2020| 7:50:42 3.52 1.61 0.31 2.84 0.01 192.03 0.93 0.10 0.01 0.06 0.17 0.00
BIOIN_000117.LAB 12/9/2020| 7:51:12 3.16 135 0.28 2.82 0.01 191.97 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000118.LAB 12/9/2020| 7:51:42 5.64 1.41 0.45 2.89 0.01 191.99 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000119.LAB 12/9/2020| 7:52:12 9.63 175 0.44 4.36 0.02 192.00 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000120.LAB 12/9/2020| 7:52:42 13.52 2.31 0.46 4.29 0.00 191.98 0.93 0.13 0.01 0.11 0.19 0.00
BIOIN_000121.LAB 12/9/2020| 7:53:12 19.48 4.80 0.30 3.16 0.02 191.99 0.93 0.11 0.02 0.09 0.19 0.00
BIOIN_000122.LAB 12/9/2020| 7:53:42 417 1.84 0.39 3.08 0.01 191.96 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000123.LAB 12/9/2020| 7:54:12 3.01 141 0.28 2.76 0.03 191.99 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000124.LAB 12/9/2020| 7:54:42 3.42 1.29 0.36 2.98 0.02 191.98 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000125.LAB 12/9/2020| 7:55:12 6.86 1.53 031 3.59 0.01 191.93 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000126.LAB 12/9/2020| 7:55:42 9.55 1.80 0.41 4.71 0.01 191.93 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000127.LAB 12/9/2020| 7:56:12 22.43 4.97 0.35 5.00 0.03 191.93 0.93 0.11 0.03 0.11 0.19 0.00
BIOIN_000128.LAB 12/9/2020| 7:56:42 6.38 2.35 0.44 3.47 0.02 191.97 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000129.LAB 12/9/2020| 7:57:12 3.34 1.57 0.44 3.19 0.01 191.93 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000130.LAB 12/9/2020| 7:57:42 4.56 1.42 0.35 2.36 0.02 191.95 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000131.LAB 12/9/2020| 7:58:12 8.36 1.58 0.41 2.80 0.01 192.01 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000132.LAB 12/9/2020| 7:58:42 12.96 2.01 0.60 4.19 0.03 192.01 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000133.LAB 12/9/2020| 7:59:12 16.09 2.65 0.58 4.68 0.00 192.01 0.93 0.13 0.01 0.12 0.19 0.00
BIOIN_000134.LAB 12/9/2020| 7:59:42 16.89 4.24 0.33 3.62 0.03 192.09 0.93 0.11 0.02 0.08 0.19 0.00
BIOIN_000135.LAB 12/9/2020| 8:00:12 4.29 179 0.21 3.71 0.02 192.02 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000136.LAB 12/9/2020| 8:00:42 3.35 1.42 0.40 3.54 0.01 192.01 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000137.LAB 12/9/2020| 8:01:12 4.71 1.36 0.39 3.46 0.00 192.01 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000138.LAB 12/9/2020| 8:01:42 8.91 1.68 0.35 4.32 0.00 192.07 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000139.LAB 12/9/2020| 8:02:12 11.59 1.98 0.55 4.25 0.02 192.01 0.93 0.12 0.01 0.09 0.18 0.00
BIOIN_000140.LAB 12/9/2020| 8:02:42 22.51 4.86 0.32 3.89 0.02 192.04 0.93 0.11 0.02 0.10 0.19 0.00
BIOIN_000141.LAB 12/9/2020| 8:21:25 8.15 2.19 0.46 433 0.03 192.00 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000142.LAB 12/9/2020| 8:21:54 9.87 1.92 0.42 4.68 0.02 191.95 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000143.LAB 12/9/2020| 8:22:24 19.80 5.23 0.27 4.28 0.04 191.97 0.93 0.11 0.02 0.09 0.19 0.00
BIOIN_000144.LAB 12/9/2020| 8:22:54 4.10 1.88 0.25 3.28 0.02 191.93 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000145.LAB 12/9/2020| 8:23:24 3.42 1.46 0.24 2.93 0.02 192.00 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000146.LAB 12/9/2020| 8:23:55 6.03 1.48 0.41 3.14 0.02 191.94 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000147.LAB 12/9/2020| 8:24:24 12.01 1.89 0.34 3.53 0.01 191.93 0.93 0.11 0.01 0.07 0.18 0.00
BIOIN_000148.LAB 12/9/2020| 8:24:54 14.73 2.24 0.56 4.71 0.00 191.97 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000149.LAB 12/9/2020| 8:25:24 22.11 4.42 0.38 4.16 0.03 191.96 0.93 0.11 0.02 0.09 0.19 0.00
BIOIN_000150.LAB 12/9/2020| 8:25:54 7.46 2.38 0.26 3.67 0.00 191.89 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000151.LAB 12/9/2020| 8:26:26 3.58 1.58 0.26 3.26 0.01 191.97 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000152.LAB 12/9/2020| 8:26:55 3.41 1.36 0.32 3.26 0.03 191.92 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000153.LAB 12/9/2020| 8:27:25 6.94 1.51 0.32 3.54 0.02 191.95 0.93 0.10 0.01 0.06 0.17 0.00
BIOIN_000154.LAB 12/9/2020| 8:27:55 12.00 1.94 0.46 4.42 0.00 191.96 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000155.LAB 12/9/2020| 8:28:24 14.05 2.32 0.46 5.34 0.00 191.98 0.93 0.12 0.01 0.11 0.19 0.00
BIOIN_000156.LAB 12/9/2020| 8:28:54 20.68 5.48 0.22 3.64 0.03 191.95 0.93 0.11 0.03 0.10 0.20 0.00
BIOIN_000157.LAB 12/9/2020| 8:29:25 4.41 191 0.36 3.48 0.02 191.95 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000158.LAB 12/9/2020| 8:29:54 3.02 1.45 0.28 2.48 0.01 191.92 0.93 0.09 0.01 0.06 0.17 0.00
BIOIN_000159.LAB 12/9/2020| 8:30:25 3.84 134 0.29 2.97 0.01 191.94 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000160.LAB 12/9/2020| 8:30:54 8.60 1.62 0.44 3.37 0.01 191.93 0.93 0.10 0.01 0.07 0.18 0.00
BIOIN_000161.LAB 12/9/2020| 8:31:24 10.94 1.92 0.49 3.93 0.01 191.98 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000162.LAB 12/9/2020| 8:31:54 21.59 4.79 0.34 4.22 0.01 191.96 0.93 0.11 0.03 0.10 0.20 0.00
BIOIN_000163.LAB 12/9/2020| 8:32:24 6.63 2.41 0.53 3.43 0.01 192.00 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000164.LAB 12/9/2020| 8:32:55 3.24 1.61 0.22 2.92 0.03 191.98 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000165.LAB 12/9/2020| 8:33:25 2.78 134 0.34 2.95 0.01 191.96 0.93 0.10 0.01 0.05 0.16 0.00
BIOIN_000166.LAB 12/9/2020| 8:33:55 5.46 1.40 0.16 3.28 0.01 191.94 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000167.LAB 12/9/2020| 8:34:24 9.59 1.76 0.41 3.51 0.00 191.95 0.93 0.11 0.01 0.07 0.17 0.00
BIOIN_000168.LAB 12/9/2020| 8:34:55 11.77 2.16 0.50 4.38 0.02 191.95 0.93 0.12 0.01 0.09 0.19 0.00
BIOIN_000169.LAB 12/9/2020| 8:35:25 18.55 4.98 0.20 3.46 0.02 191.91 0.93 0.11 0.03 0.09 0.19 0.00
BIOIN_000170.LAB 12/9/2020| 8:35:55 3.85 1.83 0.27 3.48 0.02 191.98 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000171.LAB 12/9/2020| 8:36:24 3.41 1.41 0.32 3.04 0.02 191.93 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000172.LAB 12/9/2020| 8:36:55 5.97 1.47 0.25 2.87 0.01 191.92 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000173.LAB 12/9/2020| 8:37:25 11.75 1.88 0.47 3.36 0.01 191.93 0.93 0.11 0.01 0.08 0.17 0.00
BIOIN_000174.LAB 12/9/2020| 8:37:55 13.67 2.16 0.45 4.13 0.00 191.93 0.93 0.12 0.01 0.08 0.18 0.00
BIOIN_000175.LAB 12/9/2020| 8:38:25 20.90 4.39 0.25 3.76 0.01 191.93 0.93 0.11 0.02 0.09 0.20 0.00
BIOIN_000176.LAB 12/9/2020| 8:38:55 6.30 2.16 0.28 3.23 0.03 191.96 0.93 0.11 0.01 0.07 0.18 0.00
BIOIN_000177.LAB 12/9/2020| 8:39:25 3.29 1.52 0.20 2.59 0.01 191.93 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000178.LAB 12/9/2020| 8:39:55 3.01 1.33 0.38 2.86 0.01 191.95 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000179.LAB 12/9/2020| 8:40:25 6.01 1.43 0.28 2.93 0.01 191.95 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000180.LAB 12/9/2020| 8:40:55 9.92 1.78 0.31 3.61 0.02 191.95 0.93 0.11 0.01 0.07 0.18 0.00
BIOIN_000181.LAB 12/9/2020| 8:41:25 13.68 2.41 0.62 4.68 0.01 191.99 0.93 0.12 0.01 0.11 0.19 0.00
BIOIN_000182.LAB 12/9/2020| 8:41:55 16.67 4.46 0.40 3.51 0.03 191.98 0.93 0.11 0.02 0.08 0.19 0.00
BIOIN_000183.LAB 12/9/2020| 8:42:25 4.03 178 0.41 2.97 0.02 192.03 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000184.LAB 12/9/2020| 8:42:55 297 1.40 0.31 3.06 0.02 192.05 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000185.LAB 12/9/2020| 8:43:25 3.65 1.30 0.30 2.79 0.00 192.04 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000186.LAB 12/9/2020| 8:43:55 7.98 1.57 0.36 3.58 0.02 192.06 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000187.LAB 12/9/2020 | 8:44:25 9.96 1.85 0.43 4.05 0.02 192.06 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000188.LAB 12/9/2020| 8:44:55 20.44 4.77 0.39 4.59 0.02 192.12 0.93 0.11 0.02 0.10 0.21 0.00
BIOIN_000189.LAB 12/9/2020| 8:45:25 5.79 2.23 0.46 2.89 0.01 192.14 0.93 0.10 0.01 0.08 0.18 0.00
BIOIN_000190.LAB 12/9/2020| 8:45:55 3.03 1.53 0.40 3.30 0.01 192.10 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000191.LAB 12/9/2020 | 8:46:25 3.00 132 0.23 2.92 0.02 192.12 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000192.LAB 12/9/2020| 8:46:55 5.98 1.44 0.35 3.03 0.02 192.10 0.93 0.09 0.01 0.07 0.17 0.00
Average 8.99 2.21 0.36 3.55 0.01 191.98 0.93 0.10 0.01 0.08 0.17 0.00
Biofilter Inlet Run 2
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000209.LAB 12/9/2020| 9:01:26 13.11 3.83 0.64 3.43 0.01 192.13 0.93 0.12 0.02 0.14 0.20 0.00
BIOIN_000210.LAB 12/9/2020| 9:01:56 3.62 1.74 0.26 3.09 0.02 192.10 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000211.LAB 12/9/2020| 9:02:26 3.74 141 0.45 2.44 0.02 192.08 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000212.LAB 12/9/2020| 9:02:56 6.38 1.48 0.28 2.75 0.01 192.13 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000213.LAB 12/9/2020| 9:03:26 12.14 1.90 0.41 3.26 0.01 192.15 0.93 0.10 0.01 0.08 0.17 0.00
BIOIN_000214.LAB 12/9/2020| 9:03:56 13.80 2.18 0.46 4.02 0.01 192.09 0.93 0.11 0.01 0.09 0.19 0.00
BIOIN_000215.LAB 12/9/2020| 9:04:26 21.01 4.70 0.23 3.47 0.02 192.10 0.93 0.11 0.02 0.10 0.20 0.00
BIOIN_000216.LAB 12/9/2020| 9:04:56 5.27 2.02 0.54 2.96 0.03 192.12 0.93 0.10 0.01 0.08 0.17 0.00
BIOIN_000217.LAB 12/9/2020 | 9:05:26 3.18 1.48 0.37 2.86 0.02 192.14 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000218.LAB 12/9/2020| 9:05:56 313 1.30 0.32 2.94 0.01 192.13 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000219.LAB 12/9/2020 | 9:06:26 6.44 1.46 0.28 3.46 0.00 192.10 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000220.LAB 12/9/2020| 9:06:56 10.03 1.79 0.47 3.75 0.00 192.18 0.93 0.10 0.01 0.08 0.17 0.00
BIOIN_000221.LAB 12/9/2020| 9:07:26 16.80 3.03 0.33 3.91 0.00 192.15 0.93 0.10 0.01 0.08 0.18 0.00




BIOIN_000222.LAB 12/9/2020| 9:07:56 12.82 3.77 0.57 3.51 0.01 192.17 0.93 0.13 0.02 0.13 0.20 0.00
BIOIN_000223.LAB 12/9/2020| 9:08:26 3.66 1.74 0.30 3.08 0.02 192.16 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000224.LAB 12/9/2020| 9:08:56 2.92 1.40 0.25 3.52 0.00 192.15 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000225.LAB 12/9/2020| 9:09:26 5.44 1.41 0.23 3.55 0.01 192.15 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000226.LAB 12/9/2020| 9:09:56 10.98 1.85 0.48 3.34 0.01 192.17 0.93 0.10 0.01 0.08 0.17 0.00
BIOIN_000227.LAB 12/9/2020| 9:10:26 12.81 2.09 0.59 4.16 0.01 192.21 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000228.LAB 12/9/2020| 9:10:56 22.78 5.48 0.28 3.62 0.03 192.19 0.93 0.11 0.03 0.11 0.20 0.00
BIOIN_000229.LAB 12/9/2020| 9:11:26 4.83 2.10 0.45 3.33 0.03 192.21 0.93 0.10 0.01 0.09 0.17 0.00
BIOIN_000230.LAB 12/9/2020| 9:11:56 2.94 1.51 0.23 2.34 0.02 192.18 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000231.LAB 12/9/2020| 9:12:26 3.75 1.38 0.26 3.17 0.01 192.21 0.93 0.08 0.01 0.06 0.15 0.00
BIOIN_000232.LAB 12/9/2020| 9:12:56 9.59 171 0.48 3.06 0.01 192.21 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000233.LAB 12/9/2020| 9:13:26 14.16 2.11 0.57 4.45 0.01 192.19 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000234.LAB 12/9/2020| 9:13:56 22.68 3.92 0.28 3.43 0.00 192.19 0.93 0.11 0.02 0.09 0.18 0.00
BIOIN_000235.LAB 12/9/2020| 9:14:26 12.51 3.73 0.70 3.56 0.00 192.17 0.93 0.12 0.02 0.13 0.19 0.00
BIOIN_000236.LAB 12/9/2020 | 9:14:57 3.93 179 0.37 3.00 0.02 192.20 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000237.LAB 12/9/2020| 9:15:26 4.16 1.47 0.35 2.41 0.01 192.19 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000238.LAB 12/9/2020| 9:15:56 7.46 1.57 0.35 2.92 0.00 192.19 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000239.LAB 12/9/2020| 9:16:26 13.54 2.01 0.48 3.33 0.01 192.20 0.93 0.11 0.01 0.08 0.17 0.00
BIOIN_000240.LAB 12/9/2020| 9:16:56 14.93 2.25 0.57 4.07 0.00 192.22 0.93 0.11 0.01 0.10 0.18 0.00
BIOIN_000241.LAB 12/9/2020| 9:17:27 22.11 4.95 0.38 3.47 0.02 192.21 0.93 0.11 0.03 0.10 0.20 0.00
BIOIN_000242.LAB 12/9/2020| 9:17:56 533 1.99 031 2.96 0.01 192.17 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000243.LAB 12/9/2020| 9:18:26 3.28 1.48 0.24 2.69 0.01 192.20 0.93 0.08 0.01 0.06 0.15 0.00
BIOIN_000244.LAB 12/9/2020| 9:18:57 3.72 135 0.29 2.60 0.02 192.18 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000245.LAB 12/9/2020| 9:19:26 833 1.59 0.26 3.03 0.01 192.18 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000246.LAB 12/9/2020| 9:19:56 11.90 1.92 0.43 3.77 0.01 192.15 0.93 0.10 0.01 0.09 0.17 0.00
BIOIN_000247.LAB 12/9/2020| 9:20:26 20.46 3.75 0.20 4.06 0.01 192.15 0.93 0.10 0.02 0.09 0.19 0.00
BIOIN_000248.LAB 12/9/2020| 9:20:56 10.37 3.25 0.69 3.68 0.00 192.16 0.93 0.11 0.01 0.11 0.19 0.00
BIOIN_000249.LAB 12/9/2020| 9:21:27 3.68 1.70 0.27 2.89 0.02 192.13 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000250.LAB 12/9/2020| 9:21:57 3.16 139 0.32 2.58 0.01 192.17 0.93 0.08 0.01 0.06 0.15 0.00
BIOIN_000251.LAB 12/9/2020| 9:22:27 5.18 1.40 0.37 2.62 0.03 192.18 0.93 0.09 0.01 0.07 0.15 0.00
BIOIN_000252.LAB 12/9/2020| 9:22:56 10.23 175 0.29 2.55 0.01 192.13 0.93 0.10 0.01 0.08 0.17 0.00
BIOIN_000253.LAB 12/9/2020| 9:23:26 11.83 2.00 0.59 4.65 0.02 192.13 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000254.LAB 12/9/2020| 9:23:57 21.54 5.23 0.32 3.58 0.03 192.12 0.93 0.11 0.03 0.11 0.20 0.00
BIOIN_000255.LAB 12/9/2020| 9:24:27 4.63 2.01 0.36 3.60 0.03 192.14 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000256.LAB 12/9/2020| 9:24:57 3.05 1.48 0.29 3.24 0.01 192.14 0.93 0.08 0.01 0.06 0.15 0.00
BIOIN_000257.LAB 12/9/2020| 9:25:27 3.87 1.35 0.32 2.33 0.01 192.15 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000258.LAB 12/9/2020| 9:25:57 8.29 1.61 0.37 3.18 0.02 192.15 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000259.LAB 12/9/2020| 9:26:27 12.27 1.96 0.49 3.83 0.02 192.13 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000260.LAB 12/9/2020| 9:26:57 21.91 4.18 0.30 3.25 0.02 192.09 0.93 0.10 0.02 0.08 0.19 0.00
BIOIN_000261.LAB 12/9/2020| 9:27:27 8.87 2.87 0.54 3.58 0.01 192.15 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000262.LAB 12/9/2020| 9:27:57 3.49 1.65 0.24 3.24 0.01 192.18 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000263.LAB 12/9/2020| 9:28:27 3.83 1.42 0.32 3.20 0.02 192.11 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000264.LAB 12/9/2020 | 9:28:57 7.02 1.51 0.35 3.19 0.01 192.13 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000265.LAB 12/9/2020| 9:29:27 12.35 1.94 0.41 4.05 0.01 192.16 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000266.LAB 12/9/2020| 9:29:57 13.21 2.13 0.46 4.18 0.02 192.16 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000267.LAB 12/9/2020| 9:30:27 21.21 5.03 0.18 3.57 0.01 192.13 0.93 0.11 0.02 0.10 0.20 0.00
BIOIN_000268.LAB 12/9/2020| 9:30:57 4.71 1.93 0.28 3.58 0.01 192.15 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000269.LAB 12/9/2020| 9:31:27 317 1.45 0.32 2.68 0.01 192.11 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000270.LAB 12/9/2020| 9:31:57 3.84 134 0.28 3.01 0.01 192.15 0.93 0.09 0.01 0.05 0.15 0.00
BIOIN_000271.LAB 12/9/2020| 9:32:27 8.48 1.62 0.41 3.17 0.00 192.15 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000272.LAB 12/9/2020| 9:32:57 12.03 1.95 0.46 4.21 0.00 192.19 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000273.LAB 12/9/2020| 9:33:27 21.54 4.29 0.31 4.13 0.03 192.18 0.93 0.10 0.02 0.09 0.19 0.00
BIOIN_000274.LAB 12/9/2020| 9:33:57 9.55 3.04 0.64 3.42 0.00 192.17 0.93 0.11 0.01 0.10 0.18 0.00
BIOIN_000275.LAB 12/9/2020| 9:34:27 3.45 1.68 0.33 3.01 0.01 192.14 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000276.LAB 12/9/2020| 9:34:57 3.53 1.40 0.35 3.25 0.02 192.16 0.93 0.09 0.01 0.07 0.15 0.00
BIOIN_000277.LAB 12/9/2020| 9:35:27 7.48 1.57 0.33 2.70 0.02 192.19 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000278.LAB 12/9/2020| 9:35:57 13.14 2.01 0.49 3.44 0.00 192.17 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000279.LAB 12/9/2020| 9:36:27 14.21 2.22 0.65 4.23 0.01 192.18 0.93 0.11 0.01 0.10 0.18 0.00
BIOIN_000280.LAB 12/9/2020| 9:36:57 23.49 5.76 0.28 2.95 0.04 192.15 0.93 0.11 0.03 0.11 0.20 0.00
BIOIN_000281.LAB 12/9/2020| 9:37:27 4.68 2.01 0.31 3.04 0.02 192.14 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000282.LAB 12/9/2020| 9:37:57 3.25 1.49 0.29 2.74 0.01 192.15 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000283.LAB 12/9/2020| 9:38:27 4.80 1.44 0.33 2.55 0.01 192.15 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000284.LAB 12/9/2020 | 9:38:57 10.19 1.76 0.37 3.98 0.02 192.10 0.93 0.10 0.01 0.08 0.17 0.00
BIOIN_000285.LAB 12/9/2020| 9:39:27 13.81 2.11 0.49 4.13 0.02 192.12 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000286.LAB 12/9/2020| 9:39:57 24.09 4.70 0.40 3.93 0.02 192.09 0.93 0.11 0.02 0.09 0.20 0.00
BIOIN_000287.LAB 12/9/2020| 9:40:28 8.08 2.71 0.46 3.45 0.00 192.15 0.93 0.11 0.01 0.09 0.17 0.00
BIOIN_000288.LAB 12/9/2020| 9:40:57 3.75 1.66 0.34 3.20 0.02 192.09 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000289.LAB 12/9/2020| 9:41:27 3.77 1.42 0.31 2.87 0.01 192.18 0.93 0.09 0.01 0.07 0.15 0.00
BIOIN_000290.LAB 12/9/2020 | 9:41:57 7.58 1.56 0.35 3.37 0.01 192.13 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000291.LAB 12/9/2020| 9:42:27 12.52 1.97 0.44 3.50 0.02 192.13 0.93 0.11 0.01 0.08 0.17 0.00
BIOIN_000292.LAB 12/9/2020| 9:42:58 13.64 2.20 0.43 4.41 0.00 192.13 0.93 0.11 0.01 0.10 0.19 0.00
BIOIN_000293.LAB 12/9/2020| 9:43:27 21.71 5.46 0.21 3.72 0.02 192.07 0.93 0.11 0.03 0.10 0.20 0.00
BIOIN_000294.LAB 12/9/2020| 9:43:57 4.41 1.95 0.34 3.13 0.02 192.15 0.93 0.09 0.01 0.08 0.16 0.00
BIOIN_000295.LAB 12/9/2020| 9:44:28 3.09 1.47 0.28 3.02 0.02 192.08 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000296.LAB 12/9/2020 | 9:44:58 4.01 1.36 0.28 3.34 0.01 192.10 0.93 0.08 0.01 0.07 0.15 0.00
BIOIN_000297.LAB 12/9/2020| 9:45:27 9.08 1.70 0.44 3.40 0.02 192.07 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000298.LAB 12/9/2020| 9:45:57 1231 2.00 0.54 4.20 0.02 192.10 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000299.LAB 12/9/2020| 9:46:27 23.81 4.97 0.25 3.60 0.02 192.14 0.93 0.11 0.03 0.10 0.20 0.00
BIOIN_000300.LAB 12/9/2020| 9:46:58 7.77 2.66 0.46 2.77 0.01 192.14 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000301.LAB 12/9/2020| 9:47:28 3.41 1.66 0.45 2.68 0.01 192.14 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000302.LAB 12/9/2020| 9:47:57 4.15 143 0.29 3.25 0.01 192.13 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000303.LAB 12/9/2020| 9:48:28 8.72 1.67 0.35 2.90 0.01 192.12 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000304.LAB 12/9/2020 | 9:48:58 14.63 2.11 0.47 4.10 0.01 192.13 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000305.LAB 12/9/2020| 9:49:28 16.04 2.47 0.59 4.98 0.01 192.14 0.93 0.11 0.01 0.11 0.18 0.00
BIOIN_000306.LAB 12/9/2020 | 9:49:58 21.19 5.25 0.23 3.19 0.02 192.12 0.93 0.10 0.03 0.09 0.19 0.00
BIOIN_000307.LAB 12/9/2020| 9:50:28 4.62 1.90 0.34 3.36 0.03 192.13 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000308.LAB 12/9/2020| 9:50:58 3.26 1.48 0.29 3.26 0.01 192.15 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000309.LAB 12/9/2020| 9:51:28 4.75 1.41 0.27 3.30 0.02 192.16 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000310.LAB 12/9/2020| 9:51:58 10.30 179 0.56 3.53 0.01 192.12 0.93 0.10 0.01 0.08 0.17 0.00
BIOIN_000311.LAB 12/9/2020| 9:52:28 13.47 2.10 0.52 4.28 0.01 192.11 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000312.LAB 12/9/2020| 9:52:58 24.71 5.19 0.47 3.86 0.03 192.15 0.93 0.11 0.03 0.11 0.19 0.00
BIOIN_000313.LAB 12/9/2020| 9:53:28 7.79 2.70 0.46 2.78 0.00 192.11 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000314.LAB 12/9/2020| 9:53:58 3.54 1.69 0.46 2.61 0.02 192.15 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000315.LAB 12/9/2020| 9:54:28 417 1.47 0.42 2.96 0.02 192.15 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000316.LAB 12/9/2020| 9:54:58 9.71 1.76 0.43 3.00 0.00 192.16 0.93 0.10 0.01 0.08 0.16 0.00
BIOIN_000317.LAB 12/9/2020 15.32 2.21 0.48 4.31 0.00 192.17 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000318.LAB 12/9/2020 16.85 2.62 0.56 4.16 0.01 192.14 0.93 0.13 0.01 0.12 0.19 0.00
BIOIN_000319.LAB 12/9/2020 21.51 5.84 0.32 2.14 0.03 192.14 0.93 0.11 0.03 0.10 0.19 0.00
BIOIN_000320.LAB 12/9/2020 4.37 2.01 0.23 2.56 0.03 192.15 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000321.LAB 12/9/2020 3.29 1.50 0.45 2.80 0.02 192.10 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000322.LAB 12/9/2020 6.80 1.56 031 2.70 0.01 192.13 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000323.LAB 12/9/2020 14.50 2.09 0.42 3.79 0.00 192.13 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000324.LAB 12/9/2020 17.46 2.41 0.58 3.91 0.00 192.14 0.93 0.12 0.01 0.09 0.18 0.00
BIOIN_000325.LAB 12/9/2020 28.47 5.97 0.28 2.21 0.02 192.13 0.93 0.11 0.03 0.11 0.19 0.00
BIOIN_000326.LAB 12/9/2020 7.43 2.60 0.54 2.85 0.00 192.17 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000327.LAB 12/9/2020 3.64 1.69 0.33 2.33 0.01 192.11 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000328.LAB 12/9/2020 10:00:58 4.20 1.46 0.29 2.25 0.02 192.15 0.93 0.09 0.01 0.07 0.16 0.00




|Average 9.94 233 0.39 3.32 0.01 192.15 0.93 0.10 0.01 0.08 0.17 0.00
Biofilter Inlet Run 3
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000359.LAB 12/9/2020 13.93 2.03 0.50 3.29 0.03 192.15 0.93 0.11 0.01 0.10 0.18 0.00
BIOIN_000360.LAB 12/9/2020 16.05 2.30 0.57 3.97 0.01 192.15 0.93 0.12 0.01 0.10 0.19 0.00
BIOIN_000361.LAB 12/9/2020 25.06 5.52 0.43 2.91 0.03 192.13 0.93 0.12 0.03 0.11 0.20 0.00
BIOIN_000362.LAB 12/9/2020 5.66 2.12 0.47 2.85 0.02 192.18 0.93 0.10 0.01 0.08 0.17 0.00
BIOIN_000363.LAB 12/9/2020 3.29 1.59 0.26 2.70 0.01 192.12 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000364.LAB 12/9/2020 2.93 1.36 0.32 2.78 0.02 192.14 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000365.LAB 12/9/2020 5.20 1.36 0.39 3.24 0.02 192.16 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000366.LAB 12/9/2020 12.07 1.82 0.43 2.80 0.01 192.15 0.93 0.11 0.01 0.07 0.17 0.00
BIOIN_000367.LAB 12/9/2020 14.97 2.16 0.42 3.85 0.00 192.11 0.93 0.11 0.01 0.11 0.18 0.00
BIOIN_000368.LAB 12/9/2020 25.78 5.29 0.31 3.36 0.02 192.12 0.93 0.12 0.03 0.11 0.20 0.00
BIOIN_000369.LAB 12/9/2020 6.91 2.41 0.38 3.18 0.02 192.07 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000370.LAB 12/9/2020 3.42 1.58 0.47 2.72 0.03 192.11 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000371.LAB 12/9/2020 214 130 0.15 2.57 0.01 192.12 0.93 0.09 0.01 0.07 0.15 0.00
BIOIN_000372.LAB 12/9/2020 10:31:00 1.32 1.11 0.27 2.91 0.01 192.12 0.93 0.08 0.01 0.06 0.15 0.00
BIOIN_000373.LAB 12/9/2020 | 10:31:30 1.10 1.03 0.19 3.12 0.02 192.10 0.93 0.08 0.01 0.06 0.15 0.00
BIOIN_000374.LAB 12/9/2020 10:32:00 0.79 0.96 0.09 2.42 0.01 192.15 0.93 0.08 0.01 0.05 0.14 0.00
BIOIN_000375.LAB 12/9/2020 | 10:32:30 0.75 0.93 0.22 2.63 0.01 192.16 0.93 0.07 0.01 0.05 0.14 0.00
BIOIN_000376.LAB 12/9/2020 10:32:59 0.81 0.93 0.18 1.89 0.01 192.17 0.93 0.08 0.01 0.05 0.15 0.00
BIOIN_000377.LAB 12/9/2020 10:33:29 1.10 1.03 0.28 2.10 0.01 192.17 0.93 0.08 0.01 0.06 0.14 0.00
BIOIN_000378.LAB 12/9/2020 10:34:00 1.27 0.97 0.26 2.43 0.01 192.18 0.93 0.08 0.01 0.05 0.15 0.00
BIOIN_000379.LAB 12/9/2020 | 10:34:30 1.66 0.96 0.24 2.32 0.01 192.18 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000380.LAB 12/9/2020 4.04 1.16 0.46 2.60 0.02 192.12 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000381.LAB 12/9/2020 10.89 177 0.39 3.09 0.02 192.09 0.93 0.11 0.01 0.09 0.17 0.00
BIOIN_000382.LAB 12/9/2020 15.25 2.19 0.55 4.09 0.00 192.18 0.93 0.11 0.01 0.10 0.19 0.00
BIOIN_000383.LAB 12/9/2020 33.85 4.28 0.18 2.86 0.02 192.13 0.93 0.12 0.02 0.08 0.20 0.00
BIOIN_000384.LAB 12/9/2020 10.24 2.13 0.38 3.36 0.02 192.16 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000385.LAB 12/9/2020 5.83 1.66 0.36 2.91 0.03 192.20 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000386.LAB 12/9/2020 4.56 1.39 0.29 2.61 0.02 192.16 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000387.LAB 12/9/2020 3.47 123 0.35 2.62 0.01 192.17 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000388.LAB 12/9/2020 2.99 1.15 0.24 2.66 0.01 192.14 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000389.LAB 12/9/2020 7.47 1.42 0.35 3.03 0.01 192.13 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000390.LAB 12/9/2020 :40: 14.50 1.99 0.41 3.45 0.02 192.13 0.93 0.11 0.01 0.09 0.17 0.00
BIOIN_000391.LAB 12/9/2020 | 10:40:30 19.71 2.41 0.65 3.45 0.00 192.16 0.93 0.12 0.01 0.11 0.19 0.00
BIOIN_000392.LAB 12/9/2020 10:41:00 35.39 4.25 0.36 3.21 0.02 192.13 0.93 0.13 0.02 0.09 0.20 0.00
BIOIN_000393.LAB 12/9/2020 | 10:41:30 8.73 1.83 0.48 3.34 0.02 192.13 0.93 0.11 0.01 0.08 0.17 0.00
BIOIN_000394.LAB 12/9/2020 10:42:00 6.29 1.59 0.21 2.93 0.00 192.11 0.93 0.10 0.01 0.06 0.17 0.00
BIOIN_000395.LAB 12/9/2020 | 10:42:30 4.75 134 0.32 2.74 0.01 192.14 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000396.LAB 12/9/2020 10:43:00 3.81 1.20 0.15 3.16 0.01 192.14 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000397.LAB 12/9/2020 | 10:43:30 4.46 121 031 3.21 0.01 192.13 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000398.LAB 12/9/2020 11.47 1.69 0.46 2.90 0.01 192.14 0.93 0.11 0.01 0.08 0.17 0.00
BIOIN_000399.LAB 12/9/2020 :44: 17.80 2.15 0.60 3.50 0.01 192.14 0.93 0.12 0.01 0.11 0.19 0.00
BIOIN_000400.LAB 12/9/2020 10:45:00 40.30 3.99 0.22 3.16 0.00 192.18 0.93 0.13 0.02 0.09 0.20 0.00
BIOIN_000401.LAB 12/9/2020 10:45:31 15.98 2.41 0.50 2.41 0.01 192.12 0.93 0.12 0.01 0.09 0.18 0.00
BIOIN_000402.LAB 12/9/2020 10:46:00 8.00 1.71 0.37 2.85 0.01 192.17 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000403.LAB 12/9/2020 | 10:46:30 6.01 1.47 0.27 3.03 0.01 192.20 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000404.LAB 12/9/2020 10:47:01 4.39 1.26 0.41 2.76 0.02 192.21 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000405.LAB 12/9/2020 371 1.16 0.18 2.98 -0.01 192.18 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000406.LAB 12/9/2020 6.60 1.34 0.30 3.14 0.01 192.15 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000407.LAB 12/9/2020 13.12 1.88 0.49 3.55 0.02 192.20 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000408.LAB 12/9/2020 :49: 16.84 2.22 0.54 3.08 0.00 192.20 0.93 0.12 0.01 0.10 0.18 0.00
BIOIN_000409.LAB 12/9/2020 | 10:49:30 39.90 4.58 0.37 2.92 0.01 192.22 0.93 0.14 0.02 0.09 0.21 0.00
BIOIN_000410.LAB 12/9/2020 10:50:00 9.61 1.92 0.34 2.86 0.02 192.19 0.93 0.11 0.01 0.08 0.17 0.00
BIOIN_000411.LAB 12/9/2020 | 10:50:30 6.80 1.65 031 3.12 0.01 192.16 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000412.LAB 12/9/2020 10:51:00 4.62 1.34 0.32 2.69 0.01 192.21 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000413.LAB 12/9/2020 | 10:51:30 3.43 1.20 0.24 2.95 0.01 192.20 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000414.LAB 12/9/2020 3.96 1.16 0.28 2.38 0.01 192.19 0.93 0.08 0.01 0.06 0.15 0.00
BIOIN_000415.LAB 12/9/2020 9.75 1.63 0.44 3.43 0.01 192.19 0.93 0.10 0.01 0.08 0.17 0.00
BIOIN_000416.LAB 12/9/2020 15.07 2.09 0.60 3.11 0.00 192.17 0.93 0.12 0.01 0.09 0.19 0.00
BIOIN_000417.LAB 12/9/2020 :53: 31.73 3.56 0.16 3.09 0.00 192.22 0.93 0.12 0.02 0.08 0.19 0.00
BIOIN_000418.LAB 12/9/2020 10:54:00 19.48 2.96 0.62 3.47 0.01 192.18 0.93 0.12 0.01 0.11 0.19 0.00
BIOIN_000419.LAB 12/9/2020 10:54:31 7.93 1.76 0.41 2.91 0.00 192.22 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000420.LAB 12/9/2020 10:55:00 5.49 1.50 0.36 2.92 0.02 192.20 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000421.LAB 12/9/2020 10:55:31 4.22 1.28 0.23 2.57 0.01 192.21 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000422.LAB 12/9/2020 10:56:01 4.02 1.19 0.17 2.93 0.01 192.15 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000423.LAB 12/9/2020 8.29 1.49 0.38 3.43 0.02 192.18 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000424.LAB 12/9/2020 15.02 2.11 0.52 3.74 0.00 192.17 0.93 0.12 0.01 0.09 0.19 0.00
BIOIN_000425.LAB 12/9/2020 18.18 2.41 0.49 4.20 0.00 192.17 0.93 0.12 0.01 0.11 0.19 0.00
BIOIN_000426.LAB 12/9/2020 38.49 4.81 0.44 2.92 0.01 192.18 0.93 0.13 0.02 0.09 0.20 0.00
BIOIN_000427.LAB 12/9/2020 9.54 2.01 0.50 3.03 0.02 192.20 0.93 0.11 0.01 0.08 0.17 0.00
BIOIN_000428.LAB 12/9/2020 6.56 1.67 0.31 2.88 0.00 192.19 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000429.LAB 12/9/2020 4.84 1.40 0.28 2.92 0.01 192.22 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000430.LAB 12/9/2020 4.50 1.27 0.25 2.55 0.01 192.19 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000431.LAB 12/9/2020 5.72 131 0.23 3.13 0.01 192.18 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000432.LAB 12/9/2020 13.21 1.94 0.45 3.20 0.02 192.22 0.93 0.12 0.01 0.09 0.18 0.00
BIOIN_000433.LAB 12/9/2020 18.56 2.42 0.52 3.66 0.00 192.17 0.93 0.12 0.01 0.11 0.19 0.00
BIOIN_000434.LAB 12/9/2020 11:02:01 31.02 3.55 0.22 3.29 -0.01 192.14 0.93 0.12 0.02 0.08 0.19 0.00
BIOIN_000435.LAB 12/9/2020| 11:02:31 25.87 3.66 0.67 3.48 -0.01 192.15 0.93 0.13 0.02 0.12 0.20 0.00
BIOIN_000436.LAB 12/9/2020( 11:03:01 8.19 1.80 0.37 3.78 0.02 192.13 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000437.LAB 12/9/2020 11:03:31 5.90 1.58 0.29 3.25 0.02 192.12 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000438.LAB 12/9/2020 11:04:01 4.30 1.33 0.24 2.90 0.01 192.13 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000439.LAB 12/9/2020 | 11:04:31 3.54 1.18 0.38 3.12 0.01 192.14 0.93 0.08 0.01 0.06 0.15 0.00
BIOIN_000440.LAB 12/9/2020( 11:05:01 5.46 1.29 0.22 2.76 0.02 192.10 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000441.LAB 12/9/2020 | 11:05:31 11.64 1.88 0.48 3.79 0.01 192.17 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000442.LAB 12/9/2020 15.30 2.23 0.61 4.43 0.01 192.17 0.93 0.12 0.01 0.10 0.19 0.00
BIOIN_000443.LAB 12/9/2020 36.81 4.62 0.43 3.27 0.02 192.13 0.93 0.13 0.02 0.09 0.20 0.00
BIOIN_000444.LAB 12/9/2020 11.28 2.24 0.53 3.22 0.01 192.13 0.93 0.11 0.01 0.07 0.18 0.00
BIOIN_000445.LAB 12/9/2020 6.58 1.69 0.23 3.05 0.02 192.12 0.93 0.10 0.01 0.06 0.17 0.00
BIOIN_000446.LAB 12/9/2020 4.79 1.42 0.33 2.87 0.02 192.16 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000447.LAB 12/9/2020 3.49 122 0.19 2.52 0.00 192.17 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000448.LAB 12/9/2020 2.95 1.15 0.22 3.14 0.01 192.06 0.93 0.09 0.01 0.05 0.16 0.00
BIOIN_000449.LAB 12/9/2020 7.47 1.47 0.41 3.33 0.02 192.15 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000450.LAB 12/9/2020 13.00 2.00 0.37 3.87 0.01 192.12 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000451.LAB 12/9/2020 17.79 2.47 0.56 3.89 0.00 192.18 0.93 0.12 0.01 0.10 0.19 0.00
BIOIN_000452.LAB 12/9/2020( 11:11:01 32.63 4.52 0.37 2.58 0.01 192.18 0.93 0.12 0.02 0.09 0.20 0.00
BIOIN_000453.LAB 12/9/2020| 11:11:31 791 1.88 0.35 3.57 0.01 192.17 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000454.LAB 12/9/2020( 11:12:01 5.50 1.59 0.34 3.00 0.01 192.22 0.93 0.10 0.01 0.06 0.17 0.00
BIOIN_000455.LAB 12/9/2020 11:12:31 4.39 134 0.25 3.29 0.02 192.23 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000456.LAB 12/9/2020( 11:13:01 3.83 1.21 0.32 3.43 0.01 192.20 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000457.LAB 12/9/2020 4.51 122 0.22 3.41 0.01 192.23 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000458.LAB 12/9/2020 10.33 1.75 0.40 4.15 0.01 192.25 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000459.LAB 12/9/2020| 11:14:32 14.84 2.19 0.42 4.17 0.00 192.26 0.93 0.11 0.01 0.10 0.19 0.00




BIOIN_000460.LAB 12/9/2020 11:15:02 32.95 4.18 0.27 3.58 0.03 192.19 0.93 0.12 0.02 0.09 0.20 0.00
BIOIN_000461.LAB 12/9/2020( 11:15:31 12.59 2.41 0.52 3.59 0.00 192.19 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000462.LAB 12/9/2020 6.63 171 0.35 3.07 0.02 192.23 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000463.LAB 12/9/2020 5.12 1.45 0.36 2.98 0.01 192.17 0.93 0.10 0.01 0.06 0.16 0.00
BIOIN_000464.LAB 12/9/2020| 11:17:02 4.04 1.28 0.24 3.22 0.00 192.17 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000465.LAB 12/9/2020( 11:17:32 3.67 1.20 0.22 3.35 0.02 192.15 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000466.LAB 12/9/2020 11:18:01 7.05 141 0.35 3.59 0.02 192.18 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000467.LAB 12/9/2020 11:18:32 13.03 1.99 0.42 3.37 0.00 192.17 0.93 0.12 0.01 0.09 0.18 0.00
BIOIN_000468.LAB 12/9/2020 11:19:02 15.91 2.27 0.59 4.08 0.02 192.14 0.93 0.12 0.01 0.10 0.18 0.00
BIOIN_000469.LAB 12/9/2020 11:19:32 33.67 4.49 0.33 3.14 0.02 192.15 0.93 0.13 0.02 0.09 0.21 0.00
BIOIN_000470.LAB 12/9/2020 8.32 1.88 0.43 3.35 0.01 192.11 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000471.LAB 12/9/2020 6.05 1.63 0.32 3.24 0.02 192.16 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000472.LAB 12/9/2020 4.46 1.36 0.26 3.63 0.01 192.09 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000473.LAB 12/9/2020 3.71 1.22 0.27 2.93 0.01 192.10 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000474.LAB 12/9/2020 4.58 1.25 0.29 3.59 0.01 192.02 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000475.LAB 12/9/2020 10.65 1.82 0.46 3.79 0.00 192.02 0.93 0.11 0.01 0.09 0.17 0.00
BIOIN_000476.LAB 12/9/2020 15.00 2.25 0.50 4.14 0.00 192.07 0.93 0.12 0.01 0.10 0.19 0.00
BIOIN_000477.LAB 12/9/2020 30.10 3.76 0.27 3.74 0.00 192.09 0.93 0.13 0.02 0.08 0.20 0.00
Average 11.03 1.97 0.36 3.16 0.01 192.16 0.93 0.10 0.01 0.08 0.17 0.00




Biofilter Outlet Run 1

Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)

BIOOUT_0111.LAB 12/9/2020| 7:47:12 0.08 4.05 0.21 134 0.01 191.75 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0112.LAB 12/9/2020| 7:47:42 0.16 4.05 0.16 1.26 0.00 191.76 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0113.LAB 12/9/2020| 7:48:12 0.10 4.06 0.23 1.20 0.00 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0114.LAB 12/9/2020| 7:48:43 0.16 4.05 0.27 1.17 0.00 191.76 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0115.LAB 12/9/2020| 7:49:14 0.05 4.05 0.20 137 0.01 191.78 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0116.LAB 12/9/2020| 7:49:44 0.10 4.06 0.12 1.06 0.00 191.80 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0117.LAB 12/9/2020| 7:50:15 0.06 4.07 0.20 1.11 0.01 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0118.LAB 12/9/2020| 7:50:45 0.17 4.07 0.19 1.17 0.00 191.82 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0119.LAB 12/9/2020| 7:51:16 0.08 4.06 0.21 1.03 0.00 191.81 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0120.LAB 12/9/2020| 7:51:46 0.13 4.06 0.24 1.24 0.01 191.80 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0121.LAB 12/9/2020| 7:52:17 0.10 4.07 0.26 121 0.00 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0122.LAB 12/9/2020| 7:52:47 0.07 4.07 0.18 0.88 0.00 191.76 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0123.LAB 12/9/2020| 7:53:18 0.08 4.07 0.15 119 0.01 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0124.LAB 12/9/2020| 7:53:49 0.15 4.09 0.26 1.13 0.00 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0125.LAB 12/9/2020| 7:54:19 0.08 4.07 0.18 0.93 0.01 191.74 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0126.LAB 12/9/2020| 7:54:50 0.13 4.08 0.22 1.08 0.01 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0127.LAB 12/9/2020| 7:55:21 0.15 4.08 0.20 1.01 0.01 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0128.LAB 12/9/2020| 7:55:51 0.04 4.07 0.22 1.01 0.01 191.77 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0129.LAB 12/9/2020| 7:56:21 0.08 4.06 0.25 0.83 0.01 191.74 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0130.LAB 12/9/2020| 7:56:51 0.11 4.07 0.27 1.09 0.00 191.76 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0131.LAB 12/9/2020| 7:57:22 0.16 4.07 0.36 119 0.00 191.72 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0132.LAB 12/9/2020| 7:57:52 0.04 4.07 0.24 1.15 0.00 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0133.LAB 12/9/2020| 7:58:22 0.14 4.07 0.23 1.10 0.00 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0134.LAB 12/9/2020| 7:58:54 0.08 4.09 0.22 1.29 0.01 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0135.LAB 12/9/2020| 7:59:23 0.09 4.07 0.19 122 0.00 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0136.LAB 12/9/2020| 7:59:54 0.13 4.08 0.23 1.23 0.00 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0137.LAB 12/9/2020| 8:00:24 0.08 4.07 0.11 1.40 0.01 191.80 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0138.LAB 12/9/2020| 8:00:54 0.05 4.08 0.26 1.02 0.02 191.82 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0139.LAB 12/9/2020| 8:01:24 0.08 4.08 0.27 122 0.01 191.82 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0140.LAB 12/9/2020| 8:01:55 0.10 4.09 0.28 0.91 0.01 191.81 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0141.LAB 12/9/2020| 8:02:26 0.18 4.07 0.19 1.15 0.01 191.82 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0142.LAB 12/9/2020| 8:02:57 0.19 4.07 0.24 1.27 0.00 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0143.LAB 12/9/2020| 8:03:28 0.15 4.08 0.27 143 0.00 191.81 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0144.LAB 12/9/2020| 8:03:58 0.04 4.07 0.14 1.16 0.00 191.82 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0145.LAB 12/9/2020| 8:04:29 0.03 4.07 0.26 129 0.00 191.81 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0146.LAB 12/9/2020| 8:05:00 0.14 4.07 0.27 1.41 0.00 191.84 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0147.LAB 12/9/2020| 8:05:30 0.08 4.07 0.29 121 0.01 191.82 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0148.LAB 12/9/2020| 8:06:01 0.18 4.07 0.15 0.85 0.00 191.80 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0149.LAB 12/9/2020| 8:06:32 0.12 4.07 0.23 119 0.00 191.77 0.91 0.03 0.02 0.08 0.06 0.00
BIOOUT_0150.LAB 12/9/2020| 8:07:02 0.15 4.08 0.30 1.23 0.00 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0151.LAB 12/9/2020| 8:07:33 0.13 4.06 0.24 0.98 0.00 191.76 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0152.LAB 12/9/2020| 8:08:04 0.09 4.07 0.26 1.09 0.00 191.76 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0153.LAB 12/9/2020| 8:08:34 0.07 4.08 0.25 1.14 0.01 191.74 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0154.LAB 12/9/2020| 8:09:04 0.13 4.08 0.22 1.19 0.01 191.76 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0155.LAB 12/9/2020| 8:09:34 0.15 4.08 0.24 1.18 0.01 191.73 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0156.LAB 12/9/2020| 8:10:05 0.07 4.07 0.23 1.12 0.01 191.71 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0157.LAB 12/9/2020| 8:10:36 0.11 4.07 0.24 1.09 0.01 191.71 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0158.LAB 12/9/2020| 8:11:08 0.16 4.08 0.15 1.16 0.00 191.73 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0159.LAB 12/9/2020| 8:11:38 0.12 4.08 0.22 1.20 0.01 191.73 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0160.LAB 12/9/2020| 8:12:08 0.16 4.08 0.18 0.93 0.00 191.74 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0161.LAB 12/9/2020| 8:12:39 0.19 4.09 0.26 132 0.00 191.73 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0162.LAB 12/9/2020| 8:13:09 0.09 4.08 0.29 1.05 0.00 191.75 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0163.LAB 12/9/2020| 8:13:39 0.14 4.10 0.20 1.25 0.01 191.74 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0164.LAB 12/9/2020| 8:14:09 0.21 4.08 0.18 1.17 0.00 191.74 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0165.LAB 12/9/2020| 8:14:39 0.17 4.08 0.23 129 0.01 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0166.LAB 12/9/2020| 8:15:11 0.00 4.08 0.25 1.09 0.00 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0167.LAB 12/9/2020| 8:15:40 0.23 4.09 0.28 134 0.01 191.77 0.91 0.03 0.02 0.07 0.05 0.00
BIOOUT_0168.LAB 12/9/2020| 8:16:11 0.04 4.08 0.30 1.29 0.00 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0169.LAB 12/9/2020| 8:16:41 0.14 4.09 0.21 1.14 0.00 191.81 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0170.LAB 12/9/2020| 8:17:12 0.10 4.08 0.21 1.30 0.00 191.75 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0171.LAB 12/9/2020| 8:17:42 0.11 4.08 0.26 1.40 0.01 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0172.LAB 12/9/2020| 8:18:12 0.03 4.09 0.24 1.10 0.00 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0173.LAB 12/9/2020| 8:18:42 0.03 4.08 0.23 0.94 0.00 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0174.LAB 12/9/2020| 8:19:13 0.10 4.11 0.23 1.47 0.01 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0175.LAB 12/9/2020| 8:19:43 0.16 4.09 0.20 1.28 0.01 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0176.LAB 12/9/2020| 8:20:13 -0.01 4.08 0.26 131 0.01 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0177.LAB 12/9/2020| 8:20:45 0.11 4.09 0.18 1.09 0.00 191.79 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0178.LAB 12/9/2020| 8:21:16 0.05 4.09 0.28 1.31 0.01 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0179.LAB 12/9/2020| 8:21:47 0.06 4.08 0.19 1.16 -0.01 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0180.LAB 12/9/2020| 8:22:17 0.06 4.10 0.25 1.12 0.00 191.83 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0181.LAB 12/9/2020 | 8:22:47 0.16 4.07 0.24 1.26 0.01 191.80 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0182.LAB 12/9/2020| 8:23:18 0.07 4.08 0.21 1.20 0.00 191.76 0.91 0.03 0.02 0.08 0.06 0.00
BIOOUT_0183.LAB 12/9/2020| 8:23:49 0.10 4.09 0.23 0.99 0.01 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0184.LAB 12/9/2020| 8:24:20 0.06 4.08 0.28 1.11 0.00 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0185.LAB 12/9/2020| 8:24:50 0.12 4.08 0.27 1.29 0.00 191.72 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0186.LAB 12/9/2020| 8:25:20 0.07 4.10 0.26 1.12 0.01 191.72 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0187.LAB 12/9/2020| 8:25:51 0.07 4.09 0.25 1.30 0.01 191.73 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0188.LAB 12/9/2020| 8:26:22 0.11 4.09 0.23 1.09 0.00 191.76 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0189.LAB 12/9/2020| 8:26:52 0.06 4.08 0.23 111 0.01 191.72 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0190.LAB 12/9/2020| 8:27:23 0.07 4.07 0.29 1.20 0.00 191.73 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0191.LAB 12/9/2020| 8:27:55 0.08 4.09 0.22 1.08 0.01 191.72 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0192.LAB 12/9/2020| 8:28:26 0.07 4.08 0.16 1.21 0.00 191.77 0.91 0.03 0.02 0.07 0.05 0.00
BIOOUT_0193.LAB 12/9/2020| 8:28:57 0.12 4.08 031 1.38 0.01 191.75 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0194.LAB 12/9/2020| 8:29:27 0.03 4.08 0.23 131 0.00 191.73 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0195.LAB 12/9/2020| 8:29:57 0.20 4.07 0.26 0.91 0.00 191.72 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0196.LAB 12/9/2020| 8:30:28 0.08 4.09 0.23 1.26 0.00 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0197.LAB 12/9/2020| 8:30:58 0.20 4.10 0.33 0.97 0.00 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0198.LAB 12/9/2020| 8:31:29 0.01 4.08 0.32 1.05 0.00 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0199.LAB 12/9/2020| 8:32:00 0.11 4.09 0.28 135 0.01 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0200.LAB 12/9/2020| 8:32:30 0.17 4.08 0.22 1.06 0.01 191.76 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0201.LAB 12/9/2020| 8:33:00 0.14 4.08 0.27 141 0.00 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0202.LAB 12/9/2020| 8:33:31 0.10 4.08 0.19 0.99 0.01 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0203.LAB 12/9/2020| 8:34:01 0.19 4.08 0.27 1.28 0.00 191.75 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0204.LAB 12/9/2020| 8:34:31 0.12 4.09 0.25 1.21 0.00 191.81 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0205.LAB 12/9/2020| 8:35:01 0.10 4.08 0.19 1.00 0.01 191.80 0.91 0.03 0.02 0.08 0.06 0.00
BIOOUT_0206.LAB 12/9/2020| 8:35:31 0.11 4.09 0.27 1.24 0.01 191.80 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0207.LAB 12/9/2020| 8:36:02 0.10 4.09 0.23 1.40 0.01 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0208.LAB 12/9/2020| 8:36:32 0.13 4.09 0.24 0.97 0.00 191.81 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0209.LAB 12/9/2020| 8:37:01 0.08 4.08 0.32 0.98 0.01 191.82 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0210.LAB 12/9/2020| 8:37:31 0.17 4.09 0.29 1.39 0.01 191.82 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0211.LAB 12/9/2020| 8:38:01 0.05 4.08 0.30 1.15 0.00 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0212.LAB 12/9/2020| 8:38:32 0.11 4.09 0.20 1.11 0.00 191.78 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0213.LAB 12/9/2020| 8:39:02 0.15 4.08 0.24 1.18 0.01 191.78 0.91 0.04 0.02 0.07 0.06 0.00




BIOOUT_0214.LAB 12/9/2020| 8:39:32 0.14 4.08 0.23 129 0.01 191.80 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0215.LAB 12/9/2020| 8:40:03 0.16 4.09 0.18 0.98 0.00 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0216.LAB 12/9/2020| 8:40:33 0.08 4.09 0.29 0.95 0.01 191.77 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0217.LAB 12/9/2020| 8:41:03 0.08 4.08 0.26 1.26 0.00 191.79 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0218.LAB 12/9/2020| 8:41:33 0.08 4.08 0.27 132 0.00 191.83 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0219.LAB 12/9/2020| 8:42:04 0.13 4.09 0.23 1.08 0.01 191.89 0.91 0.03 0.02 0.08 0.06 0.00
BIOOUT_0220.LAB 12/9/2020| 8:42:34 0.09 4.08 0.26 134 0.01 191.88 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0221.LAB 12/9/2020| 8:43:04 0.11 4.09 0.20 1.11 0.01 191.90 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0222.LAB 12/9/2020| 8:43:34 0.10 4.09 0.34 1.00 0.01 191.91 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0223.LAB 12/9/2020| 8:44:04 0.06 4.08 0.27 0.84 0.00 191.92 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0224.LAB 12/9/2020| 8:44:34 0.07 4.07 0.25 0.89 0.01 191.91 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0225.LAB 12/9/2020| 8:45:05 0.10 4.09 0.18 1.05 0.00 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0226.LAB 12/9/2020| 8:45:35 0.11 4.08 0.18 1.12 0.02 191.96 0.91 0.03 0.02 0.08 0.07 0.00
BIOOUT_0227.LAB 12/9/2020| 8:46:05 0.08 4.10 0.26 1.27 0.01 191.93 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0228.LAB 12/9/2020| 8:46:35 0.07 4.09 0.27 1.08 0.00 191.95 0.91 0.03 0.02 0.07 0.06 0.00
Average 0.11 4.08 0.24 1.16 0.00 191.79 0.91 0.03 0.02 0.07 0.06 0.00
Biofilter Outlet Run 2
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0257.LAB 12/9/2020| 9:01:19 0.12 4.07 0.23 1.25 0.00 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0258.LAB 12/9/2020| 9:01:50 0.05 4.07 0.20 1.07 0.01 192.02 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0259.LAB 12/9/2020| 9:02:21 0.13 4.06 0.18 1.50 0.01 192.00 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0260.LAB 12/9/2020 | 9:02:52 0.13 4.05 031 1.10 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0261.LAB 12/9/2020| 9:03:23 0.11 4.08 0.22 1.04 0.01 191.96 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0262.LAB 12/9/2020| 9:03:53 0.09 4.07 0.24 1.08 0.01 191.95 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0263.LAB 12/9/2020| 9:04:24 0.15 4.08 0.19 1.15 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0264.LAB 12/9/2020| 9:04:54 0.13 4.08 0.24 1.08 0.01 192.00 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0265.LAB 12/9/2020| 9:05:24 0.10 4.09 0.22 1.11 0.01 192.02 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0266.LAB 12/9/2020| 9:05:55 0.18 4.08 0.18 123 0.01 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0267.LAB 12/9/2020| 9:06:25 0.06 4.06 0.19 0.89 0.01 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0268.LAB 12/9/2020| 9:06:55 0.05 4.07 0.18 0.93 0.01 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0269.LAB 12/9/2020| 9:07:26 0.11 4.08 0.28 1.00 0.01 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0270.LAB 12/9/2020| 9:07:56 0.16 4.08 0.24 1.04 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0271.LAB 12/9/2020| 9:08:27 0.15 4.08 0.24 1.26 0.00 192.03 0.91 0.03 0.02 0.07 0.08 0.00
BIOOUT_0272.LAB 12/9/2020 | 9:08:57 0.08 4.08 0.19 1.10 0.01 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0273.LAB 12/9/2020| 9:09:27 0.06 4.07 0.25 1.14 0.00 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0274.LAB 12/9/2020| 9:09:57 0.21 4.09 0.17 1.08 0.01 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0275.LAB 12/9/2020| 9:10:28 0.10 4.08 0.19 1.15 0.00 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0276.LAB 12/9/2020| 9:10:59 0.09 4.07 0.19 1.11 0.00 192.03 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0277.LAB 12/9/2020| 9:11:29 0.10 4.06 0.14 0.97 0.01 192.06 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0278.LAB 12/9/2020| 9:12:00 0.06 4.07 0.16 0.91 0.00 192.08 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0279.LAB 12/9/2020| 9:12:30 0.15 4.08 0.18 0.89 0.01 192.08 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0280.LAB 12/9/2020| 9:13:00 0.14 4.08 0.14 1.24 0.00 192.08 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0281.LAB 12/9/2020| 9:13:30 0.07 4.09 0.12 0.95 0.00 192.06 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0282.LAB 12/9/2020| 9:14:00 0.06 4.09 0.17 129 0.00 192.07 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0283.LAB 12/9/2020| 9:14:30 0.15 4.08 0.19 1.10 0.00 192.05 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0284.LAB 12/9/2020| 9:15:00 0.18 4.09 0.17 1.05 0.00 192.04 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0285.LAB 12/9/2020| 9:15:30 0.00 4.08 0.19 0.88 0.00 192.02 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0286.LAB 12/9/2020| 9:16:01 0.15 4.09 0.28 1.09 0.00 192.02 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0287.LAB 12/9/2020| 9:16:31 0.06 4.10 0.21 1.00 0.00 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0288.LAB 12/9/2020| 9:17:01 0.18 4.09 0.17 1.08 0.01 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0289.LAB 12/9/2020| 9:17:32 0.18 4.11 0.28 1.25 0.01 192.05 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0290.LAB 12/9/2020| 9:18:02 0.18 4.09 0.23 0.97 0.01 192.01 0.91 0.04 0.02 0.07 0.07 0.00
BIOOUT_0291.LAB 12/9/2020| 9:18:33 0.08 4.08 0.22 1.09 0.01 192.01 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0292.LAB 12/9/2020| 9:19:03 0.12 4.09 0.21 1.30 0.01 192.02 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0293.LAB 12/9/2020| 9:19:34 0.17 4.09 0.20 1.37 0.00 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0294.LAB 12/9/2020 | 9:20:04 0.22 4.09 0.30 0.95 0.00 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0295.LAB 12/9/2020| 9:20:34 0.16 4.08 0.23 1.26 0.00 192.02 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0296.LAB 12/9/2020| 9:21:04 0.13 4.08 0.23 135 0.00 191.98 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0297.LAB 12/9/2020| 9:21:34 0.15 4.09 0.19 0.98 0.01 191.99 0.91 0.03 0.02 0.08 0.07 0.00
BIOOUT_0298.LAB 12/9/2020| 9:22:03 0.07 4.09 0.25 119 0.01 191.99 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0299.LAB 12/9/2020| 9:22:34 0.10 4.11 0.26 1.31 0.01 191.95 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0300.LAB 12/9/2020| 9:23:03 0.05 4.11 0.14 127 0.01 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0301.LAB 12/9/2020| 9:23:33 0.06 4.09 0.26 1.23 0.02 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0302.LAB 12/9/2020| 9:24:03 0.21 4.10 0.21 1.30 0.01 191.93 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0303.LAB 12/9/2020| 9:24:33 0.21 4.09 0.30 1.25 0.00 191.92 0.91 0.04 0.02 0.08 0.07 0.00
BIOOUT_0304.LAB 12/9/2020| 9:25:03 0.13 4.10 0.18 1.07 0.01 191.93 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0305.LAB 12/9/2020| 9:25:33 0.05 4.11 0.16 1.18 0.01 191.96 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0306.LAB 12/9/2020 | 9:26:03 0.14 4.10 0.19 1.26 0.00 191.93 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0307.LAB 12/9/2020| 9:26:33 0.11 4.10 0.20 1.29 0.00 191.95 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0308.LAB 12/9/2020| 9:27:03 0.16 4.08 0.18 1.25 0.01 191.94 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0309.LAB 12/9/2020| 9:27:33 0.07 4.10 0.22 1.28 0.02 191.93 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0310.LAB 12/9/2020 | 9:28:03 0.13 4.09 0.20 1.45 0.01 191.98 0.91 0.03 0.02 0.08 0.07 0.00
BIOOUT_0311.LAB 12/9/2020| 9:28:33 0.19 4.10 0.25 1.08 0.00 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0312.LAB 12/9/2020| 9:29:03 0.15 4.09 0.22 1.26 0.01 192.00 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0313.LAB 12/9/2020| 9:29:33 0.14 4.09 0.21 1.39 0.01 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0314.LAB 12/9/2020| 9:30:03 0.06 4.10 0.20 1.24 0.00 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0315.LAB 12/9/2020| 9:30:33 0.08 4.10 0.14 1.00 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0316.LAB 12/9/2020| 9:31:03 0.13 4.11 0.20 1.60 0.01 191.97 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0317.LAB 12/9/2020| 9:31:34 0.10 4.11 0.20 1.08 0.00 191.96 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0318.LAB 12/9/2020| 9:32:04 0.10 4.11 0.28 141 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0319.LAB 12/9/2020| 9:32:35 0.15 4.11 0.19 1.54 0.00 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0320.LAB 12/9/2020| 9:33:07 0.19 4.11 0.32 1.25 0.01 191.96 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0321.LAB 12/9/2020| 9:33:37 0.13 4.08 0.19 1.06 0.00 192.03 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0322.LAB 12/9/2020 | 9:34:07 0.16 4.11 0.29 127 0.01 192.04 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0323.LAB 12/9/2020| 9:34:37 0.10 4.10 0.19 1.52 0.01 192.02 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0324.LAB 12/9/2020 | 9:35:06 0.05 4.11 0.33 1.51 0.01 192.02 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0325.LAB 12/9/2020| 9:35:36 0.03 4.10 0.19 1.23 0.00 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0326.LAB 12/9/2020 | 9:36:06 0.15 4.11 0.20 1.49 0.00 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0327.LAB 12/9/2020| 9:36:36 0.09 4.10 0.10 0.98 0.01 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0328.LAB 12/9/2020| 9:37:06 0.10 4.09 0.23 1.44 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0329.LAB 12/9/2020| 9:37:36 0.20 4.11 0.20 1.50 0.00 191.99 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0330.LAB 12/9/2020 | 9:38:07 0.14 4.10 0.22 1.20 0.00 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0331.LAB 12/9/2020| 9:38:37 0.04 4.11 0.14 1.38 0.01 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0332.LAB 12/9/2020| 9:39:07 0.16 4.09 0.21 1.01 0.00 191.96 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0333.LAB 12/9/2020| 9:39:36 0.15 4.11 0.19 1.56 0.00 191.95 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0334.LAB 12/9/2020 | 9:40:06 0.07 4.09 0.15 1.04 0.00 191.94 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0335.LAB 12/9/2020| 9:40:36 0.17 4.09 0.24 1.40 0.01 191.97 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0336.LAB 12/9/2020| 9:41:06 0.03 4.09 0.25 131 0.01 191.92 0.91 0.04 0.02 0.07 0.07 0.00
BIOOUT_0337.LAB 12/9/2020| 9:41:37 0.15 4.10 0.26 1.42 0.01 191.96 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0338.LAB 12/9/2020| 9:42:06 0.08 4.10 0.29 1.48 0.01 191.95 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0339.LAB 12/9/2020| 9:42:36 0.08 4.10 0.21 1.29 0.01 191.96 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0340.LAB 12/9/2020| 9:43:07 0.12 4.09 0.25 121 0.00 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0341.LAB 12/9/2020| 9:43:37 0.09 4.11 0.23 1.50 0.00 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0342.LAB 12/9/2020| 9:44:06 0.13 4.09 0.33 1.47 0.00 191.93 0.91 0.03 0.02 0.07 0.07 0.00




BIOOUT_0343.LAB 12/9/2020 | 9:44:37 0.06 4.09 0.20 1.36 0.00 191.98 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0344.LAB 12/9/2020| 9:45:07 0.05 4.10 0.23 1.53 0.00 191.95 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0345.LAB 12/9/2020 | 9:45:37 0.22 4.11 0.22 1.45 0.01 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0346.LAB 12/9/2020| 9:46:07 0.23 4.11 0.30 1.56 0.01 191.97 0.91 0.03 0.02 0.08 0.06 0.00
BIOOUT_0347.LAB 12/9/2020 | 9:46:36 0.04 4.11 031 117 0.00 191.98 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0348.LAB 12/9/2020| 9:47:06 0.09 4.09 0.16 1.41 0.00 191.96 0.91 0.04 0.02 0.08 0.07 0.00
BIOOUT_0349.LAB 12/9/2020| 9:47:37 0.04 4.10 031 1.44 0.01 191.95 0.91 0.04 0.02 0.07 0.07 0.00
BIOOUT_0350.LAB 12/9/2020| 9:48:08 0.02 4.11 0.27 1.17 0.02 191.98 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0351.LAB 12/9/2020| 9:48:40 0.13 4.11 0.20 1.24 0.00 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0352.LAB 12/9/2020| 9:49:11 0.16 4.10 0.18 1.40 0.01 192.00 0.91 0.03 0.02 0.06 0.06 0.00
BIOOUT_0353.LAB 12/9/2020| 9:49:41 0.12 4.10 0.24 137 0.02 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0354.LAB 12/9/2020| 9:50:11 0.07 4.11 0.18 1.45 0.00 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0355.LAB 12/9/2020| 9:50:41 0.12 4.10 0.22 1.26 0.01 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0356.LAB 12/9/2020| 9:51:11 0.09 4.10 0.21 1.56 0.01 191.96 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0357.LAB 12/9/2020| 9:51:41 0.12 4.10 0.26 1.64 0.00 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0358.LAB 12/9/2020| 9:52:10 0.05 4.10 0.23 1.31 0.01 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0359.LAB 12/9/2020| 9:52:40 0.14 4.10 0.19 122 0.01 192.02 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0360.LAB 12/9/2020| 9:53:10 0.18 4.09 0.30 1.14 0.01 191.95 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0361.LAB 12/9/2020| 9:53:40 0.20 4.11 0.19 1.40 0.00 191.98 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0362.LAB 12/9/2020| 9:54:10 0.19 4.11 0.24 1.30 0.01 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0363.LAB 12/9/2020| 9:54:41 0.10 4.11 0.22 1.44 0.00 192.00 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0364.LAB 12/9/2020| 9:55:11 0.06 4.10 0.21 1.20 0.00 191.98 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0365.LAB 12/9/2020| 9:55:41 0.06 4.11 0.26 127 0.00 191.96 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0366.LAB 12/9/2020| 9:56:11 0.05 4.11 0.22 1.65 0.01 192.00 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0367.LAB 12/9/2020| 9:56:41 0.10 4.11 0.16 134 0.00 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0368.LAB 12/9/2020| 9:57:11 0.07 4.11 0.18 1.30 0.01 192.00 0.91 0.04 0.02 0.07 0.07 0.00
BIOOUT_0369.LAB 12/9/2020| 9:57:41 0.12 4.12 0.24 1.65 0.00 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0370.LAB 12/9/2020| 9:58:11 0.03 4.11 0.18 1.41 0.00 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0371.LAB 12/9/2020| 9:58:40 0.05 4.11 0.20 143 0.00 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0372.LAB 12/9/2020| 9:59:10 0.05 4.11 0.28 1.44 0.01 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0373.LAB 12/9/2020| 9:59:40 0.14 4.10 0.24 1.54 0.01 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0374.LAB 12/9/2020 10:00:11 0.03 4.12 0.22 1.32 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0375.LAB 12/9/2020 | 10:00:42 0.15 4.12 0.18 129 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
Average 0.11 4.09 0.22 1.26 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
Biofilter Outlet Run 3
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0416.LAB 12/9/2020 10:24:04 0.17 4.11 0.30 1.63 0.01 192.00 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0417.LAB 12/9/2020 | 10:24:34 0.14 4.12 0.25 1.68 0.01 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0418.LAB 12/9/2020 10:25:04 0.12 4.12 0.21 1.44 0.00 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0419.LAB 12/9/2020 | 10:25:34 0.14 4.12 0.13 178 0.01 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0420.LAB 12/9/2020 10:26:04 0.06 4.13 0.28 1.52 0.01 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0421.LAB 12/9/2020 10:26:35 0.08 4.12 0.22 175 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0422.LAB 12/9/2020 0.17 4.11 0.20 1.64 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0423.LAB 12/9/2020 :27: 0.08 4.12 0.23 1.80 0.01 191.97 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0424.LAB 12/9/2020 10:28:05 0.13 4.13 0.18 1.66 0.00 191.96 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0425.LAB 12/9/2020 10:28:35 0.14 4.12 0.27 1.57 0.00 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0426.LAB 12/9/2020 10:29:06 0.10 4.13 0.23 1.78 0.00 191.97 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0427.LAB 12/9/2020 10:29:37 0.08 4.14 0.24 1.52 0.01 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0428.LAB 12/9/2020 10:30:07 0.09 4.13 0.16 1.74 0.01 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0429.LAB 12/9/2020 0.15 4.13 0.23 1.25 0.00 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0430.LAB 12/9/2020 0.10 4.13 0.23 1.56 0.01 191.99 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0431.LAB 12/9/2020 0.11 4.13 0.28 157 0.01 191.98 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0432.LAB 12/9/2020 :32: 0.10 4.14 0.24 1.45 0.01 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0433.LAB 12/9/2020 10:32:38 0.04 4.14 0.28 1.46 0.00 191.99 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0434.LAB 12/9/2020 10:33:08 0.13 4.13 0.21 1.79 0.01 191.98 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0435.LAB 12/9/2020 10:33:39 0.11 4.14 0.27 1.40 0.00 191.98 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0436.LAB 12/9/2020 10:34:09 -0.01 4.15 0.29 1.26 0.00 191.99 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0437.LAB 12/9/2020 | 10:34:40 0.11 4.15 0.34 1.70 0.01 192.02 0.91 0.04 0.02 0.07 0.05 0.00
BIOOUT_0438.LAB 12/9/2020 0.16 4.14 0.24 1.44 0.01 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0439.LAB 12/9/2020 0.10 4.14 0.16 1.60 0.01 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0440.LAB 12/9/2020 0.12 4.14 0.21 1.70 0.00 192.04 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0441.LAB 12/9/2020 :36: 0.20 4.15 0.23 179 0.01 192.03 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0442.LAB 12/9/2020 10:37:12 0.07 4.16 0.23 1.84 0.01 192.05 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0443.LAB 12/9/2020 | 10:37:44 0.06 4.14 0.18 141 0.00 192.07 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0444.LAB 12/9/2020 10:38:15 0.10 4.13 0.17 1.61 0.00 192.07 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0445.LAB 12/9/2020 | 10:38:45 0.05 4.14 0.26 1.98 0.00 192.06 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0446.LAB 12/9/2020 10:39:15 0.12 4.14 0.25 1.78 0.01 192.07 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0447.LAB 12/9/2020 0.04 4.13 0.25 1.76 0.01 192.06 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0448.LAB 12/9/2020 0.14 4.15 0.23 1.66 0.01 192.05 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0449.LAB 12/9/2020 0.07 4.15 0.25 173 0.01 192.04 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0450.LAB 12/9/2020 0.16 4.15 0.16 1.54 0.01 192.05 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0451.LAB 12/9/2020 0.15 4.15 0.16 1.80 0.00 192.04 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0452.LAB 12/9/2020 0.06 4.14 0.22 1.34 0.00 192.02 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0453.LAB 12/9/2020 0.07 4.15 0.24 1.68 0.00 192.02 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0454.LAB 12/9/2020 0.09 4.15 0.20 1.78 0.00 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0455.LAB 12/9/2020 0.16 4.15 0.23 1.53 0.01 192.00 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0456.LAB 12/9/2020 0.11 4.14 0.34 1.82 0.00 192.02 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0457.LAB 12/9/2020 0.04 4.15 0.28 1.78 0.00 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0458.LAB 12/9/2020 10:45:22 0.20 4.14 0.27 1.73 0.01 192.03 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0459.LAB 12/9/2020 | 10:45:52 0.13 4.16 0.27 1.93 0.01 192.02 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0460.LAB 12/9/2020 10:46:22 0.15 4.14 0.22 1.58 0.00 192.04 0.91 0.04 0.02 0.06 0.06 0.00
BIOOUT_0461.LAB 12/9/2020 | 10:46:52 0.06 4.15 0.22 171 0.01 192.06 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0462.LAB 12/9/2020 10:47:22 0.08 4.15 0.25 1.76 0.01 192.06 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0463.LAB 12/9/2020 | 10:47:53 0.05 4.15 0.22 1.51 0.01 192.07 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0464.LAB 12/9/2020 10:48:24 0.14 4.17 0.20 1.48 0.00 192.10 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0465.LAB 12/9/2020 | 10:48:55 0.08 4.15 0.22 134 0.00 192.11 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0466.LAB 12/9/2020 0.17 4.17 0.21 1.75 0.01 192.09 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0467.LAB 12/9/2020 0.09 4.16 0.20 1.93 0.00 192.10 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0468.LAB 12/9/2020 0.11 4.17 0.21 1.67 0.01 192.09 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0469.LAB 12/9/2020 0.20 4.15 0.23 1.70 0.01 192.12 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0470.LAB 12/9/2020 0.08 4.17 0.24 1.61 0.00 192.08 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0471.LAB 12/9/2020 0.10 4.16 0.29 2.02 0.01 192.09 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0472.LAB 12/9/2020 0.12 4.16 0.32 1.76 0.01 192.11 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0473.LAB 12/9/2020 0.12 4.15 0.28 1.46 0.01 192.13 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0474.LAB 12/9/2020 0.15 4.16 0.37 1.66 0.00 192.10 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0475.LAB 12/9/2020 0.16 4.16 0.27 1.66 0.01 192.08 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0476.LAB 12/9/2020 10:54:31 0.04 4.16 0.27 1.49 0.01 192.09 0.91 0.04 0.02 0.07 0.07 0.00
BIOOUT_0477.LAB 12/9/2020 10:55:02 0.06 4.15 0.20 1.88 0.00 192.12 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0478.LAB 12/9/2020 10:55:32 0.10 4.15 0.19 1.55 0.00 192.11 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0479.LAB 12/9/2020 | 10:56:03 0.05 4.16 0.23 1.87 0.00 192.10 0.91 0.03 0.02 0.08 0.06 0.00
BIOOUT_0480.LAB 12/9/2020 10:56:33 0.10 4.14 0.19 1.63 0.01 192.12 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0481.LAB 12/9/2020 0.15 4.15 0.20 1.97 0.01 192.10 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0482.LAB 12/9/2020 0.17 4.16 0.23 1.69 0.00 192.08 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0483.LAB 12/9/2020 10:58:05 0.07 4.16 0.24 1.68 0.01 192.08 0.91 0.03 0.02 0.08 0.06 0.00




BIOOUT_0484.LAB 12/9/2020 | 10:58:35 0.15 4.16 0.30 171 0.01 192.08 0.91 0.04 0.02 0.07 0.07 0.00
BIOOUT_0485.LAB 12/9/2020 10:59:06 0.05 4.15 0.22 1.93 0.01 192.07 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0486.LAB 12/9/2020 0.15 4.17 0.26 1.62 0.00 192.07 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0487.LAB 12/9/2020 0.19 4.16 0.22 1.73 0.01 192.06 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0488.LAB 12/9/2020 11:00:39 0.15 4.15 0.16 1.51 0.00 192.05 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0489.LAB 12/9/2020( 11:01:10 0.10 4.16 0.21 1.67 0.01 192.05 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0490.LAB 12/9/2020| 11:01:41 0.02 4.17 0.28 178 0.01 192.06 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0491.LAB 12/9/2020( 11:02:11 0.08 4.15 0.21 1.79 0.00 192.04 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0492.LAB 12/9/2020 | 11:02:42 0.10 4.14 0.33 1.55 0.00 192.04 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0493.LAB 12/9/2020 11:03:12 0.06 4.16 0.26 1.74 0.01 192.04 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0494.LAB 12/9/2020 0.10 4.16 0.23 172 0.01 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0495.LAB 12/9/2020 0.11 4.16 0.24 1.55 0.00 192.02 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0496.LAB 12/9/2020 0.11 4.17 0.25 175 0.01 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0497.LAB 12/9/2020 0.07 4.17 0.16 1.52 0.01 192.03 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0498.LAB 12/9/2020 0.12 4.16 0.27 1.88 0.00 192.02 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0499.LAB 12/9/2020 0.13 4.15 0.20 1.71 0.00 192.02 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0500.LAB 12/9/2020 0.18 4.14 0.23 173 0.00 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0501.LAB 12/9/2020 0.09 4.15 0.23 1.70 0.00 192.03 0.91 0.04 0.02 0.07 0.07 0.00
BIOOUT_0502.LAB 12/9/2020 0.13 4.15 0.29 2.11 0.01 192.03 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0503.LAB 12/9/2020 11:08:17 0.08 4.16 0.32 2.12 0.01 192.03 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0504.LAB 12/9/2020| 11:08:48 0.00 4.16 0.24 1.61 0.01 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0505.LAB 12/9/2020 11:09:18 0.11 4.16 0.27 1.75 0.01 192.05 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0506.LAB 12/9/2020| 11:09:48 0.09 4.16 0.22 2.01 0.00 192.06 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0507.LAB 12/9/2020( 11:10:19 0.09 4.16 0.24 1.68 0.02 192.08 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0508.LAB 12/9/2020 11:10:49 0.12 4.15 0.22 1.87 0.01 192.09 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0509.LAB 12/9/2020( 11:11:20 0.18 4.14 0.18 1.55 0.01 192.09 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0510.LAB 12/9/2020 | 11:11:50 0.17 4.14 0.26 1.96 0.01 192.08 0.91 0.04 0.02 0.07 0.07 0.00
BIOOUT_0511.LAB 12/9/2020 0.17 4.16 0.26 2.10 0.00 192.12 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0512.LAB 12/9/2020 0.10 4.17 0.20 1.92 0.00 192.15 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0513.LAB 12/9/2020 0.12 4.16 0.18 1.76 0.00 192.17 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0514.LAB 12/9/2020 0.08 4.16 0.25 1.98 0.01 192.14 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0515.LAB 12/9/2020 0.13 4.16 0.13 1.73 0.01 192.11 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0516.LAB 12/9/2020 0.08 4.16 0.24 1.94 0.01 192.10 0.91 0.03 0.02 0.08 0.06 0.00
BIOOUT_0517.LAB 12/9/2020 0.09 4.14 0.22 1.67 0.00 192.09 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0518.LAB 12/9/2020 0.10 4.15 0.29 1.97 0.00 192.09 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0519.LAB 12/9/2020 0.10 4.15 0.24 1.47 0.01 192.06 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0520.LAB 12/9/2020 0.04 4.16 0.24 1.63 0.01 192.07 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0521.LAB 12/9/2020 :17: 0.12 4.16 0.24 1.84 0.01 192.05 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0522.LAB 12/9/2020 | 11:18:00 0.11 4.16 0.17 1.92 0.00 192.02 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0523.LAB 12/9/2020( 11:18:30 0.13 4.16 0.26 2.06 0.01 192.02 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0524.LAB 12/9/2020 | 11:19:00 0.04 4.14 0.28 1.93 0.01 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0525.LAB 12/9/2020( 11:19:30 0.10 4.14 0.28 1.65 0.00 192.03 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0526.LAB 12/9/2020 11:20:01 0.09 4.15 0.10 1.83 0.01 192.00 0.91 0.04 0.02 0.07 0.07 0.00
BIOOUT_0527.LAB 12/9/2020 11:20:32 0.12 4.14 0.27 1.55 0.00 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0528.LAB 12/9/2020 | 11:21:02 0.02 4.15 0.26 1.82 0.02 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0529.LAB 12/9/2020 0.04 4.15 0.26 1.95 0.00 191.97 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0530.LAB 12/9/2020 :22: 0.14 4.16 0.25 2.15 0.01 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0531.LAB 12/9/2020 11:22:34 0.05 4.16 0.21 1.95 0.01 192.00 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0532.LAB 12/9/2020 | 11:23:04 0.14 4.15 0.22 191 0.01 192.00 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0533.LAB 12/9/2020( 11:23:34 0.06 4.14 0.23 1.67 0.01 192.00 0.91 0.03 0.02 0.07 0.06 0.00
Average 0.11 4.15 0.23 1.71 0.01 192.04 0.91 0.03 0.02 0.07 0.06 0.00
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FTIR Single Beam Spectra
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Biofilter Inlet FTIR Single Beam Linearity
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Biofilter Inlet FTIR Peak Analysis
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Biofilter Outlet FTIR Single Beam Peak
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Appendix C
FTIR Quality Assurance Data
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Biofilter Inlet Zero Direct (AAL-17660, nitrogen)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000001.LAB 12/9/2020| 7:02:05 -0.06 0.00 0.07 0.15 0.00 192.19 0.95 0.03 0.00 0.04 0.05 0.00
BIOIN_000002.LAB 12/9/2020| 7:02:36 0.16 0.01 0.17 0.03 0.01 192.19 0.95 0.03 0.00 0.04 0.05 0.00
BIOIN_000003.LAB 12/9/2020| 7:03:06 -0.05 0.00 0.04 0.19 0.01 192.22 0.95 0.03 0.00 0.04 0.05 0.00
BIOIN_000004.LAB 12/9/2020| 7:03:36 0.02 0.00 0.09 0.29 0.01 192.21 0.95 0.03 0.00 0.05 0.05 0.00
BIOIN_000005.LAB 12/9/2020| 7:04:06 0.06 0.00 0.06 0.20 0.01 192.20 0.95 0.03 0.00 0.04 0.05 0.00
BIOIN_000006.LAB 12/9/2020| 7:04:36 -0.10 0.00 0.11 0.16 0.02 192.20 0.95 0.03 0.00 0.04 0.04 0.00
BIOIN_000007.LAB 12/9/2020| 7:05:06 0.14 0.00 -0.03 0.17 0.00 192.21 0.95 0.03 0.00 0.04 0.05 0.00
BIOIN_000008.LAB 12/9/2020| 7:05:36 0.17 0.00 0.03 0.32 0.01 192.18 0.95 0.03 0.00 0.05 0.05 0.00
Average 0.04 0.00 0.07 0.19 0.01 192.20 0.95 0.03 0.00 0.04 0.05 0.00
Biofilter Inlet CTS Direct (ALM033173, 96.74ppm ethylene)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000010.LAB 12/9/2020| 7:06:36 -0.06 0.01 96.77 0.38 0.00 192.20 0.95 0.03 0.00 0.09 0.05 0.00
BIOIN_000011.LAB 12/9/2020| 7:07:06 0.21 0.01 96.91 0.44 -0.01 192.18 0.95 0.03 0.00 0.09 0.04 0.00
BIOIN_000012.LAB 12/9/2020| 7:07:36 0.00 0.00 96.85 -0.07 0.01 192.16 0.95 0.03 0.00 0.10 0.05 0.00
BIOIN_000013.LAB 12/9/2020| 7:08:06 -0.07 0.00 96.92 0.31 0.00 192.18 0.95 0.03 0.00 0.09 0.05 0.00
BIOIN_000014.LAB 12/9/2020| 7:08:36 -0.03 0.01 97.10 0.40 0.02 192.15 0.95 0.03 0.00 0.09 0.04 0.00
Average 0.01 0.01 96.91 0.29 0.00 192.17 0.95 0.03 0.00 0.09 0.05 0.00
Biofilter Inlet Spike Direct (CC716034, 100.8ppm de, 10.42ppm SF6)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000016.LAB 12/9/2020| 7:09:36 -0.18 0.00 -0.98 102.32 10.21 192.10 0.95 0.04 0.00 0.18 0.06 0.00
BIOIN_000017.LAB 12/9/2020| 7:10:06 -0.13 0.00 -1.22 102.18 10.20 192.08 0.95 0.04 0.00 0.18 0.06 0.01
BIOIN_000018.LAB 12/9/2020| 7:10:36 -0.03 0.00 -1.22 101.98 10.19 192.07 0.95 0.04 0.01 0.19 0.06 0.01
BIOIN_000019.LAB 12/9/2020| 7:11:06 -0.12 0.00 -1.10 102.22 10.19 192.08 0.95 0.04 0.01 0.18 0.06 0.01
BIOIN_000020.LAB 12/9/2020| 7:11:36 -0.20 0.00 -1.16 102.09 10.25 192.09 0.95 0.04 0.01 0.20 0.06 0.01
Average -0.13 0.00 -1.14 102.16 10.21 192.08 0.95 0.04 0.01 0.19 0.06 0.01
Biofilter Inlet CTS System and High Time (ALM033173, 96.74ppm ethylene)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000035.LAB 12/9/2020| 7:16:11 8.15 1.59 0.37 3.12 0.01 191.96 0.93 0.11 0.01 0.10 0.18 0.00
BIOIN_000036.LAB 12/9/2020| 7:16:18 7.21 1.61 3.18 10.00 0.98 191.90 0.93 0.10 0.01 0.10 0.18 0.00
BIOIN_000037.LAB 12/9/2020| 7:16:26 0.48 0.53 85.47 4.94 0.61 191.87 0.93 0.07 0.01 0.11 0.13 0.00
BIOIN_000038.LAB 12/9/2020| 7:16:33 -0.04 0.12 96.22 -0.49 0.03 191.96 0.93 0.06 0.01 0.11 0.10 0.00
BIOIN_000039.LAB 12/9/2020| 7:16:41 0.10 0.08 96.82 -0.11 0.00 192.03 0.93 0.06 0.01 0.10 0.09 0.00
BIOIN_000040.LAB 12/9/2020| 7:16:48 -0.29 0.06 97.26 0.25 0.02 191.94 0.93 0.06 0.01 0.12 0.10 0.00
BIOIN_000041.LAB 12/9/2020| 7:16:56 0.16 0.05 96.98 -0.03 0.01 191.86 0.93 0.05 0.01 0.11 0.09 0.00
BIOIN_000042.LAB 12/9/2020| 7:17:03 0.14 0.05 97.17 -0.16 0.01 191.98 0.93 0.06 0.01 0.12 0.09 0.00
Response/Average 0:00:23 0.01 0.07 96.89 -0.11 0.02 191.95 0.93 0.06 0.01 0.11 0.10 0.00
Biofilter Inlet Zero System and Zero Response Time (AAL-17660, nitrogen)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000043.LAB 12/9/2020| 7:17:11 0.04 0.02 96.99 0.33 0.03 191.99 0.93 0.05 0.01 0.13 0.09 0.00
BIOIN_000044.LAB 12/9/2020| 7:17:18 0.37 0.02 96.85 1.45 0.02 191.92 0.93 0.06 0.01 0.11 0.09 0.00
BIOIN_000045.LAB 12/9/2020| 7:17:26 1.97 0.68 44.49 0.67 -0.03 191.89 0.93 0.08 0.01 0.12 0.14 0.00
BIOIN_000046.LAB 12/9/2020| 7:17:34 0.71 0.02 1.68 -0.27 -0.01 191.95 0.93 0.06 0.01 0.08 0.09 0.00
BIOIN_000047.LAB 12/9/2020| 7:17:41 0.09 0.02 0.59 -0.28 -0.02 191.95 0.93 0.06 0.01 0.08 0.09 0.00
BIOIN_000048.LAB 12/9/2020| 7:17:49 0.23 0.02 0.40 0.49 0.00 191.87 0.92 0.06 0.01 0.08 0.09 0.00
BIOIN_000049.LAB 12/9/2020| 7:17:57 0.34 0.02 0.28 0.82 0.01 191.94 0.93 0.06 0.01 0.08 0.09 0.00
BIOIN_000050.LAB 12/9/2020| 7:18:04 0.50 0.02 0.39 0.96 -0.02 192.09 0.93 0.06 0.01 0.08 0.10 0.00
BIOIN_000051.LAB 12/9/2020| 7:18:11 0.11 0.02 0.10 0.52 -0.01 191.98 0.93 0.05 0.01 0.09 0.09 0.00
Response/Average 0:00:30 0.25 0.02 0.35 0.50 -0.01 191.97 0.93 0.06 0.01 0.08 0.09 0.00
Biofilter Inlet Native
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000056.LAB 12/9/2020| 7:20:41 22.53 5.48 0.24 3.48 0.04 191.91 0.93 0.12 0.03 0.10 0.20 0.00
BIOIN_000057.LAB 12/9/2020| 7:21:11 4.90 2.05 0.33 3.17 0.02 191.92 0.93 0.09 0.01 0.08 0.17 0.00
BIOIN_000058.LAB 12/9/2020| 7:21:41 3.32 1.50 0.40 3.16 0.02 191.91 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000059.LAB 12/9/2020| 7:22:11 4.74 141 0.16 3.07 0.01 191.89 0.93 0.09 0.01 0.05 0.16 0.00
BIOIN_000060.LAB 12/9/2020| 7:22:41 9.15 1.69 0.50 3.67 0.02 191.94 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000061.LAB 12/9/2020| 7:23:11 13.01 2.06 0.52 4.17 0.01 191.92 0.93 0.11 0.01 0.09 0.18 0.00
Average 9.61 2.36 0.36 3.45 0.02 191.91 0.93 0.10 0.01 0.08 0.17 0.00
Biofilter Inlet Spiked (CC716034, 100.8ppm 10.42ppm SF6)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000064.LAB 12/9/2020| 7:24:41 3.43 1.52 0.42 10.73 0.79 191.93 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000065.LAB 12/9/2020| 7:25:11 2.90 1.29 0.18 10.94 0.80 191.89 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000066.LAB 12/9/2020| 7:25:41 4.88 1.30 0.17 10.26 0.79 191.90 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000067.LAB 12/9/2020| 7:26:11 9.01 1.61 0.20 11.09 0.79 191.90 0.93 0.10 0.01 0.08 0.17 0.00
BIOIN_000068.LAB 12/9/2020| 7:26:41 10.70 1.85 0.50 11.85 0.79 191.90 0.93 0.11 0.01 0.11 0.18 0.00
Average 6.18 1.52 0.29 10.97 0.79 191.90 0.93 0.10 0.01 0.08 0.16 0.00
Biofilter Inlet Native
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000182.LAB 12/9/2020| 8:41:55 16.67 4.46 0.40 3.51 0.03 191.98 0.93 0.11 0.02 0.08 0.19 0.00
BIOIN_000183.LAB 12/9/2020| 8:42:25 4.03 1.78 0.41 2.97 0.02 192.03 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000184.LAB 12/9/2020| 8:42:55 297 1.40 031 3.06 0.02 192.05 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000185.LAB 12/9/2020| 8:43:25 3.65 1.30 0.30 2.79 0.00 192.04 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000186.LAB 12/9/2020| 8:43:55 7.98 1.57 0.36 3.58 0.02 192.06 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000187.LAB 12/9/2020| 8:44:25 9.96 1.85 0.43 4.05 0.02 192.06 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000188.LAB 12/9/2020| 8:44:55 20.44 4.77 0.39 4.59 0.02 192.12 0.93 0.11 0.02 0.10 0.21 0.00
Average 9.39 2.45 0.37 3.51 0.02 192.05 0.93 0.10 0.01 0.07 0.18 0.00
Biofilter Inlet Spiked (CC716034, 100.8ppm 10.42ppm SF6)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000193.LAB 12/9/2020| 8:47:26 9.37 1.75 0.52 6.51 0.41 192.17 0.93 0.11 0.01 0.08 0.18 0.00
BIOIN_000194.LAB 12/9/2020| 8:47:55 13.64 2.52 0.53 11.71 0.77 192.14 0.93 0.12 0.01 0.13 0.19 0.00




BIOIN_000195.LAB 12/9/2020 | 8:48:25 13.63 3.88 0.22 11.11 0.79 192.16 0.93 0.11 0.02 0.09 0.18 0.00
BIOIN_000196.LAB 12/9/2020| 8:48:55 3.46 1.65 0.19 10.17 0.80 192.11 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000197.LAB 12/9/2020 | 8:49:25 3.36 131 0.26 10.24 0.80 192.09 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000198.LAB 12/9/2020| 8:49:55 6.38 1.41 0.15 10.18 0.81 192.09 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000199.LAB 12/9/2020| 8:50:25 12.12 1.85 0.28 11.21 0.81 192.03 0.93 0.11 0.01 0.08 0.18 0.00
Average 8.85 2.05 0.31 10.16 0.74 192.11 0.93 0.10 0.01 0.08 0.17 0.00
Biofilter Inlet CTS System (ALM033173, 96.74ppm ethylene)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000202.LAB 12/9/2020| 8:51:55 0.15 0.02 97.18 0.41 0.02 192.15 0.93 0.03 0.00 0.08 0.05 0.00
BIOIN_000203.LAB 12/9/2020| 8:52:25 0.14 0.02 97.53 0.87 0.01 192.12 0.93 0.03 0.00 0.08 0.05 0.00
BIOIN_000204.LAB 12/9/2020| 8:52:55 0.22 0.02 97.18 0.43 0.02 192.11 0.93 0.03 0.00 0.08 0.05 0.00
BIOIN_000205.LAB 12/9/2020| 8:53:26 0.02 0.03 97.30 0.45 0.01 192.10 0.93 0.03 0.00 0.09 0.05 0.00
BIOIN_000206.LAB 12/9/2020| 8:53:56 0.24 0.01 97.53 0.18 0.01 192.17 0.93 0.03 0.00 0.09 0.05 0.00
Average 0.15 0.02 97.34 0.47 0.01 192.13 0.93 0.03 0.00 0.08 0.05 0.00
Biofilter Inlet Native
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000331.LAB 12/9/2020 10:02:28 18.10 2.81 0.65 3.70 -0.01 192.19 0.93 0.12 0.01 0.13 0.19 0.00
BIOIN_000332.LAB 12/9/2020 10:02:58 19.76 5.24 0.19 2.73 0.02 192.14 0.93 0.11 0.02 0.10 0.18 0.00
BIOIN_000333.LAB 12/9/2020 10:03:28 4.32 1.94 0.34 2.35 0.02 192.13 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000334.LAB 12/9/2020 10:03:58 3.29 1.47 0.34 2.34 0.01 192.14 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000335.LAB 12/9/2020 | 10:04:28 521 1.47 0.44 3.03 0.00 192.13 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000336.LAB 12/9/2020 10:04:59 11.34 1.88 0.53 3.18 0.01 192.12 0.93 0.11 0.01 0.08 0.17 0.00
Average 10.34 2.47 0.42 2.89 0.01 192.14 0.93 0.10 0.01 0.08 0.17 0.00
Biofilter Inlet Spiked (CC716034, 100.8ppm ac 10.42ppm SF6)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000338.LAB 12/9/2020 10:05:59 24.76 5.40 2.64 3.49 0.04 192.10 0.93 0.11 0.03 0.11 0.19 0.00
BIOIN_000339.LAB 12/9/2020 10:06:28 6.33 2.31 4.47 9.68 0.72 192.12 0.93 0.10 0.01 0.09 0.17 0.00
BIOIN_000340.LAB 12/9/2020 3.05 1.48 0.26 13.88 1.19 192.10 0.93 0.09 0.01 0.08 0.16 0.00
BIOIN_000341.LAB 12/9/2020 :07: 3.85 1.32 0.12 12.67 1.06 192.10 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000342.LAB 12/9/2020 10:07:59 8.62 1.58 0.44 9.99 0.76 192.07 0.93 0.10 0.01 0.08 0.16 0.00
BIOIN_000343.LAB 12/9/2020 10:08:29 13.10 1.95 0.29 10.47 0.76 192.10 0.93 0.12 0.01 0.09 0.18 0.00
Average 9.95 234 1.37 10.03 0.75 192.10 0.93 0.10 0.01 0.09 0.17 0.00
Biofilter Inlet CTS System (ALM033173, 96.74ppm
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000351.LAB 12/9/2020 10:12:29 0.14 0.01 97.22 0.67 0.01 192.12 0.93 0.03 0.00 0.09 0.05 0.00
BIOIN_000352.LAB 12/9/2020| 10:12:59 0.22 0.01 97.16 0.40 0.02 192.08 0.93 0.03 0.00 0.09 0.06 0.00
BIOIN_000353.LAB 12/9/2020 10:13:29 0.30 0.01 97.25 0.00 0.02 192.11 0.93 0.03 0.00 0.09 0.05 0.00
BIOIN_000354.LAB 12/9/2020 10:13:59 0.15 0.02 96.83 0.86 0.01 192.07 0.93 0.03 0.00 0.10 0.05 0.00
BIOIN_000355.LAB 12/9/2020 10:14:29 0.17 0.02 97.46 0.26 0.01 192.11 0.93 0.03 0.00 0.09 0.05 0.00
Average 0.20 0.01 97.18 0.44 0.01 192.10 0.93 0.03 0.00 0.09 0.05 0.00
Biofilter Inlet Native
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000469.LAB 12/9/2020 11:19:32 33.67 4.49 0.33 3.14 0.02 192.15 0.93 0.13 0.02 0.09 0.21 0.00
BIOIN_000470.LAB 12/9/2020 | 11:20:02 8.32 1.88 0.43 3.35 0.01 192.11 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000471.LAB 12/9/2020 11:20:32 6.05 1.63 0.32 3.24 0.02 192.16 0.93 0.10 0.01 0.07 0.16 0.00
BIOIN_000472.LAB 12/9/2020 | 11:21:02 4.46 1.36 0.26 3.63 0.01 192.09 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000473.LAB 12/9/2020 3.71 1.22 0.27 2.93 0.01 192.10 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000474.LAB 12/9/2020 :22: 4.58 1.25 0.29 3.59 0.01 192.02 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000475.LAB 12/9/2020 11:22:32 10.65 1.82 0.46 3.79 0.00 192.02 0.93 0.11 0.01 0.09 0.17 0.00
Average 10.20 1.95 0.34 3.38 0.01 192.09 0.93 0.10 0.01 0.07 0.17 0.00
Biofilter Inlet Spiked (CC716034, 100.8ppm ac 10.42ppm SF6)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000478.LAB 12/9/2020 18.85 3.17 245 3.72 0.00 192.13 0.93 0.12 0.01 0.10 0.19 0.00
BIOIN_000479.LAB 12/9/2020 :24: 6.72 1.71 5.02 7.12 0.37 192.14 0.93 0.10 0.01 0.07 0.17 0.00
BIOIN_000480.LAB 12/9/2020 11:25:02 4.81 1.40 0.28 1132 0.92 192.10 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000481.LAB 12/9/2020 11:25:32 3.36 1.17 0.25 11.68 0.91 192.09 0.93 0.09 0.01 0.06 0.16 0.00
BIOIN_000482.LAB 12/9/2020 | 11:26:02 2.86 1.08 0.21 11.06 0.90 192.13 0.93 0.09 0.01 0.06 0.15 0.00
BIOIN_000483.LAB 12/9/2020 11:26:32 5.20 1.23 0.30 11.49 0.92 192.13 0.93 0.09 0.01 0.07 0.16 0.00
BIOIN_000484.LAB 12/9/2020| 11:27:02 1033 1.75 0.34 12.50 0.92 192.13 0.93 0.11 0.01 0.09 0.18 0.00
BIOIN_000485.LAB 12/9/2020| 11:27:32 13.59 2.05 0.46 12.24 0.92 192.15 0.93 0.12 0.01 0.10 0.19 0.00
Average 8.21 1.70 1.16 10.14 0.73 192.13 0.93 0.10 0.01 0.08 0.17 0.00
Biofilter Inlet CTS System (ALM033173, 96.74ppm
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000491.LAB 12/9/2020 | 11:30:32 0.22 0.02 97.06 0.49 0.01 192.13 0.93 0.03 0.00 0.10 0.05 0.00
BIOIN_000492.LAB 12/9/2020 11:31:03 0.21 0.01 96.77 0.12 0.02 192.10 0.93 0.03 0.00 0.10 0.05 0.00
BIOIN_000493.LAB 12/9/2020| 11:31:32 0.15 0.00 97.16 0.65 0.02 192.15 0.93 0.03 0.00 0.10 0.05 0.00
BIOIN_000494.LAB 12/9/2020 11:32:02 0.19 0.01 96.99 0.47 0.01 192.11 0.93 0.03 0.00 0.09 0.05 0.00
BIOIN_000495.LAB 12/9/2020 | 11:32:32 0.12 0.01 96.88 0.47 0.01 192.09 0.93 0.03 0.00 0.09 0.06 0.00
Average 0.18 0.01 96.97 0.44 0.01 192.12 0.93 0.03 0.00 0.10 0.05 0.00
Biofilter Inlet Zero System (AAL-17660, nitrogen)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000497.LAB 12/9/2020 0.20 0.02 1.22 0.74 0.00 192.12 0.93 0.03 0.00 0.05 0.05 0.00
BIOIN_000498.LAB 12/9/2020 :34: 0.28 0.01 0.25 0.41 0.00 192.09 0.93 0.03 0.00 0.05 0.05 0.00
BIOIN_000499.LAB 12/9/2020 11:34:32 0.20 0.01 0.30 0.27 0.00 192.08 0.93 0.03 0.00 0.04 0.05 0.00
BIOIN_000500.LAB 12/9/2020 | 11:35:02 0.06 0.01 0.18 0.37 0.00 192.06 0.93 0.03 0.00 0.05 0.05 0.00
BIOIN_000501.LAB 12/9/2020] 11:35:33 0.15 0.01 0.28 0.30 0.01 192.02 0.93 0.03 0.00 0.05 0.05 0.00
BIOIN_000502.LAB 12/9/2020 | 11:36:02 0.10 0.01 0.08 0.46 0.00 192.06 0.93 0.03 0.00 0.04 0.05 0.00
Average 0.16 0.01 0.39 0.42 0.00 192.07 0.93 0.03 0.00 0.05 0.05 0.00
Biofilter Inlet CTS Direct (ALM033173, 96.74ppm ethylene)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)




BIOIN_000504.LAB 12/9/2020 | 11:48:03 0.00 96.62 0.23 0.01 192.25 0.96 0.03 0.01 0.10 0.05 0.00
BIOIN_000505.LAB 12/9/2020 11:48:33 -0.04 96.22 0.19 0.00 192.26 0.96 0.03 0.00 0.10 0.05 0.00
BIOIN_000506.LAB 12/9/2020 0.12 96.28 0.57 0.00 192.26 0.96 0.03 0.00 0.09 0.05 0.00
BIOIN_000507.LAB 12/9/2020 0.14 96.21 0.18 -0.02 192.24 0.96 0.04 0.00 0.10 0.05 0.00
BIOIN_000508.LAB 12/9/2020 | 11:50:03 0.03 96.43 0.14 0.01 192.25 0.96 0.03 0.00 0.10 0.05 0.00
Average 0.05 96.35 0.26 0.00 192.25 0.96 0.03 0.00 0.10 0.05 0.00
Biofilter Inlet Zero Direct (AAL-17660, nitrogen)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date (ppmw) (ppmw) (ppmw) (ppmw) (©) (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOIN_000510.LAB 12/9/2020 -0.02 0.27 0.62 0.01 192.21 0.96 0.03 0.00 0.05 0.05 0.00
BIOIN_000511.LAB 12/9/2020 51 0.02 0.17 0.47 0.00 192.18 0.96 0.03 0.00 0.04 0.05 0.00
BIOIN_000512.LAB 12/9/2020 11:52:03 0.14 0.15 1.03 0.01 192.23 0.96 0.03 0.00 0.05 0.05 0.00
BIOIN_000513.LAB 12/9/2020 | 11:52:33 0.10 0.17 0.81 0.00 192.26 0.96 0.03 0.00 0.04 0.05 0.00
BIOIN_000514.LAB 12/9/2020 11:53:03 0.01 0.10 0.03 0.00 192.26 0.96 0.03 0.00 0.05 0.06 0.00
Average 0.05 -0.01 0.17 0.59 0.00 192.23 0.96 0.03 0.00 0.05 0.05 0.00




Biofilter Outlet Zero Direct (AAL-17660, nitrogen)

Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0001.LAB 12/9/2020| 6:22:16 0.02 0.00 0.02 -0.01 0.01 192.32 0.95 0.02 0.00 0.04 0.03 0.00
BIOOUT_0002.LAB 12/9/2020| 6:22:47 0.08 0.00 0.07 -0.03 0.00 192.28 0.95 0.02 0.00 0.03 0.03 0.00
BIOOUT_0003.LAB 12/9/2020| 6:23:18 -0.03 0.00 -0.01 -0.01 0.01 192.25 0.95 0.02 0.00 0.03 0.03 0.00
BIOOUT_0004.LAB 12/9/2020| 6:23:49 -0.05 0.00 0.02 -0.06 0.00 192.21 0.95 0.02 0.00 0.03 0.03 0.00
BIOOUT_0005.LAB 12/9/2020| 6:24:20 -0.06 0.00 0.04 0.32 0.00 192.25 0.95 0.02 0.00 0.03 0.03 0.00
BIOOUT_0006.LAB 12/9/2020| 6:24:51 0.08 0.00 0.07 -0.14 0.00 192.20 0.95 0.02 0.00 0.03 0.03 0.00
BIOOUT_0007.LAB 12/9/2020| 6:25:22 0.07 0.00 0.03 -0.15 -0.01 192.13 0.95 0.02 0.00 0.03 0.03 0.00
BIOOUT_0008.LAB 12/9/2020| 6:25:53 0.08 0.00 -0.05 -0.23 0.00 192.14 0.95 0.02 0.00 0.03 0.03 0.00
Average 0.02 0.00 0.02 -0.04 0.00 192.22 0.95 0.02 0.00 0.03 0.03 0.00
Biofilter Outlet CTS Direct (ALM033173, 96.74ppm ethylene)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0010.LAB 12/9/2020| 6:26:54 0.07 0.01 97.33 0.09 0.00 192.14 0.95 0.02 0.00 0.12 0.03 0.00
BIOOUT_0011.LAB 12/9/2020| 6:27:25 0.08 0.01 97.26 -0.28 -0.01 192.09 0.95 0.02 0.00 0.13 0.03 0.00
BIOOUT_0012.LAB 12/9/2020| 6:27:55 0.00 0.01 97.09 -0.15 0.00 192.10 0.95 0.02 0.00 0.13 0.03 0.00
BIOOUT_0013.LAB 12/9/2020| 6:28:25 0.12 0.01 97.22 -0.18 0.00 192.10 0.95 0.02 0.00 0.12 0.03 0.00
BIOOUT_0014.LAB 12/9/2020 | 6:28:55 0.04 0.00 97.17 -0.22 0.00 192.09 0.95 0.02 0.00 0.11 0.03 0.00
Average 0.06 0.01 97.21 -0.15 0.00 192.10 0.95 0.02 0.00 0.12 0.03 0.00
Biofilter Outlet Spike Direct (CC716034, 100.8ppm acetaldehyde, 10.42ppm SF6)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0016.LAB 12/9/2020| 6:29:58 -0.02 0.00 -0.63 102.87 10.28 192.09 0.95 0.03 0.00 0.14 0.04 0.00
BIOOUT_0017.LAB 12/9/2020| 6:30:29 -0.14 0.00 -0.62 102.88 10.32 192.08 0.95 0.03 0.00 0.15 0.05 0.00
BIOOUT_0018.LAB 12/9/2020| 6:31:01 -0.24 0.00 -0.98 103.15 10.30 192.07 0.95 0.03 0.00 0.14 0.05 0.00
BIOOUT_0019.LAB 12/9/2020| 6:31:31 -0.09 -0.01 -0.58 103.06 1031 192.07 0.95 0.03 0.00 0.15 0.04 0.00
BIOOUT_0020.LAB 12/9/2020| 6:32:01 -0.14 0.00 -0.61 103.00 10.29 192.04 0.95 0.03 0.00 0.15 0.04 0.00
Average -0.13 0.00 -0.68 102.99 10.30 192.07 0.95 0.03 0.00 0.15 0.04 0.00
Biofilter Outlet CTS System and High Response Time (ALM033173, 96.74ppm ethylene)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0036.LAB 12/9/2020| 6:36:00 0.07 4.01 0.12 0.60 -0.01 191.86 0.91 0.04 0.02 0.08 0.08 0.00
BIOOUT_0037.LAB 12/9/2020| 6:36:08 0.43 3.74 3.00 7.09 0.66 191.92 0.92 0.04 0.02 0.09 0.08 0.00
BIOOUT_0038.LAB 12/9/2020| 6:36:15 0.33 0.74 82.23 6.27 0.53 191.91 0.92 0.04 0.01 0.10 0.07 0.00
BIOOUT_0039.LAB 12/9/2020| 6:36:23 0.00 0.18 96.24 0.21 0.02 191.86 0.92 0.04 0.00 0.12 0.06 0.00
BIOOUT_0040.LAB 12/9/2020| 6:36:30 0.24 0.18 96.18 -0.30 0.02 191.90 0.92 0.04 0.01 0.12 0.06 0.00
BIOOUT_0041.LAB 12/9/2020| 6:36:38 0.08 0.16 96.19 -0.20 0.01 191.90 0.91 0.03 0.01 0.12 0.06 0.00
BIOOUT_0042.LAB 12/9/2020| 6:36:46 0.14 0.14 96.31 -0.19 0.02 191.89 0.91 0.04 0.01 0.14 0.06 0.00
BIOOUT_0043.LAB 12/9/2020| 6:36:54 0.21 0.13 96.42 0.36 0.01 191.85 0.92 0.04 0.01 0.11 0.06 0.00
Response/Average 0:00:23 0.13 0.16 96.27 -0.02 0.02 191.88 0.91 0.04 0.01 0.12 0.06 0.00
Biofilter Outlet Zero System and Zero Response Time (AAL-17660, nitrogen)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0044.LAB 12/9/2020| 6:37:01 0.29 0.11 96.13 0.52 0.00 191.86 0.92 0.04 0.01 0.11 0.06 0.00
BIOOUT_0045.LAB 12/9/2020| 6:37:09 -0.03 0.12 95.97 -0.21 0.00 191.87 0.92 0.04 0.01 0.12 0.06 0.00
BIOOUT_0046.LAB 12/9/2020| 6:37:17 0.22 1.62 50.04 0.08 -0.04 191.85 0.91 0.04 0.01 0.13 0.06 0.00
BIOOUT_0047.LAB 12/9/2020| 6:37:24 0.07 0.90 417 0.07 -0.01 191.85 0.92 0.04 0.01 0.06 0.07 0.00
BIOOUT_0048.LAB 12/9/2020| 6:37:32 -0.06 0.91 0.21 0.36 0.02 191.83 0.91 0.04 0.01 0.06 0.07 0.00
BIOOUT_0049.LAB 12/9/2020| 6:37:40 -0.07 0.93 0.15 -0.12 0.01 191.77 0.91 0.04 0.01 0.06 0.07 0.00
BIOOUT_0050.LAB 12/9/2020| 6:37:47 0.01 0.92 0.22 -0.06 0.00 191.85 0.91 0.04 0.01 0.06 0.06 0.00
BIOOUT_0051.LAB 12/9/2020| 6:37:55 0.25 0.93 0.19 0.31 0.00 191.86 0.91 0.04 0.01 0.05 0.06 0.00
BIOOUT_0052.LAB 12/9/2020| 6:38:03 -0.11 0.61 0.11 -0.05 0.02 191.85 0.91 0.04 0.01 0.06 0.07 0.00
Response/Average 0:00:31 0.00 0.86 0.18 0.09 0.01 191.83 0.91 0.04 0.01 0.06 0.07 0.00
Biofilter Outlet Native
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0059.LAB 12/9/2020| 6:40:08 0.14 4.02 0.20 0.41 0.01 191.81 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0060.LAB 12/9/2020| 6:40:38 0.14 4.03 0.19 0.72 0.00 191.83 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0061.LAB 12/9/2020| 6:41:09 0.11 4.03 0.35 0.35 0.00 191.84 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0062.LAB 12/9/2020| 6:41:39 0.16 4.03 0.29 0.37 0.01 191.82 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0063.LAB 12/9/2020| 6:42:09 0.12 3.94 0.29 0.20 0.01 191.84 0.91 0.03 0.02 0.07 0.07 0.00
Average 0.14 4.01 0.27 0.41 0.01 191.83 0.91 0.04 0.02 0.07 0.06 0.00
Biofilter Outlet Spiked (CC716034, 100.8ppm ac 10.42ppm SF6)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0066.LAB 12/9/2020| 6:43:40 0.06 3.73 0.30 8.12 0.81 191.89 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0067.LAB 12/9/2020| 6:44:10 0.06 3.73 0.13 8.47 0.80 191.84 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0068.LAB 12/9/2020 | 6:44:42 0.14 3.73 0.12 8.34 0.81 191.85 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0069.LAB 12/9/2020| 6:45:13 0.09 3.73 0.16 8.18 0.81 191.84 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0070.LAB 12/9/2020 | 6:45:43 0.10 3.74 0.20 8.30 0.81 191.83 0.91 0.03 0.02 0.07 0.07 0.00
Average 0.09 3.73 0.18 8.28 0.81 191.85 0.91 0.03 0.02 0.07 0.06 0.00
Biofilter Outlet Native
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0228.LAB 12/9/2020| 8:46:35 0.07 4.09 0.27 1.08 0.00 191.95 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0229.LAB 12/9/2020| 8:47:07 0.06 4.10 0.28 1.24 0.01 191.97 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0230.LAB 12/9/2020| 8:47:37 0.17 4.09 0.31 1.32 0.01 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0231.LAB 12/9/2020 | 8:48:07 0.13 4.09 0.17 1.14 0.01 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0232.LAB 12/9/2020| 8:48:37 0.14 4.07 0.11 1.14 0.01 191.98 0.91 0.03 0.02 0.08 0.07 0.00
Average 0.11 4.09 0.23 1.18 0.01 191.98 0.91 0.03 0.02 0.07 0.06 0.00
Biofilter Outlet Spiked (CC716034, 100.8ppm ac 10.42ppm SF6)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0251.LAB 12/9/2020| 8:58:16 0.12 3.70 0.30 10.19 0.91 191.93 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0252.LAB 12/9/2020| 8:58:46 0.16 3.72 0.32 9.97 0.91 191.98 0.91 0.03 0.02 0.07 0.07 0.00
BIOOUT_0253.LAB 12/9/2020| 8:59:16 0.12 3.73 0.21 9.84 0.91 191.98 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0254.LAB 12/9/2020| 8:59:47 0.16 3.74 0.22 10.03 0.91 191.96 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0255.LAB 12/9/2020| 9:00:18 0.18 3.74 0.33 9.99 0.90 191.99 0.91 0.04 0.02 0.07 0.06 0.00




|Average | 0.15 3.73 0.27 10.00 0.91 191.97 0.91 0.03 0.02 0.07 0.06 0.00
Biofilter Outlet CTS System (ALM033173, 96.74ppm
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0245.LAB 12/9/2020| 8:55:15 0.10 0.01 98.12 0.86 0.02 191.99 0.91 0.02 0.00 0.12 0.03 0.00
BIOOUT_0246.LAB 12/9/2020| 8:55:45 0.10 0.00 98.27 0.76 0.01 191.97 0.91 0.02 0.00 0.12 0.03 0.00
BIOOUT_0247.LAB 12/9/2020| 8:56:15 0.13 0.00 98.25 0.79 0.00 191.98 0.91 0.02 0.00 0.12 0.03 0.00
BIOOUT_0248.LAB 12/9/2020| 8:56:45 0.16 0.00 98.27 0.97 0.01 191.94 0.91 0.02 0.00 0.12 0.03 0.00
BIOOUT_0249.LAB 12/9/2020| 8:57:15 0.10 0.00 98.67 0.61 0.01 191.92 0.91 0.02 0.00 0.12 0.03 0.00
Average 0.12 0.00 98.32 0.80 0.01 191.96 0.91 0.02 0.00 0.12 0.03 0.00
Biofilter Outlet Native
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (pPmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0370.LAB 12/9/2020| 9:58:11 0.03 4.11 0.18 1.41 0.00 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0371.LAB 12/9/2020| 9:58:40 0.05 4.11 0.20 143 0.00 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0372.LAB 12/9/2020| 9:59:10 0.05 4.11 0.28 1.44 0.01 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0373.LAB 12/9/2020| 9:59:40 0.14 4.10 0.24 1.54 0.01 192.01 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0374.LAB 12/9/2020 10:00:11 0.03 4.12 0.22 1.32 0.01 191.99 0.91 0.03 0.02 0.07 0.06 0.00
Average 0.06 4.11 0.22 1.43 0.00 192.01 0.91 0.03 0.02 0.07 0.06 0.00
Biofilter Outlet Spiked (CC716034, 100.8ppm ac 10.42ppm SF6)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0408.LAB 12/9/2020 | 10:20:00 0.09 3.86 0.24 7.51 0.64 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0409.LAB 12/9/2020 10:20:30 0.02 3.88 0.20 7.74 0.64 191.95 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0410.LAB 12/9/2020 10:21:01 0.08 3.87 0.14 7.79 0.64 191.95 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0411.LAB 12/9/2020] 10:21:31 0.10 3.89 0.21 7.73 0.64 191.97 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0412.LAB 12/9/2020 10:22:01 0.03 3.88 0.21 7.83 0.64 191.98 0.91 0.04 0.02 0.07 0.06 0.00
Average 0.07 3.87 0.20 7.72 0.64 191.96 0.91 0.03 0.02 0.07 0.06 0.00
Biofilter Outlet CTS System (ALM033173, 96.74ppm ethylene)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0401.LAB 12/9/2020| 10:16:26 0.09 0.01 98.32 1.12 0.01 191.96 0.91 0.02 0.00 0.13 0.03 0.00
BIOOUT_0402.LAB 12/9/2020 10:16:57 0.17 0.01 98.18 1.60 0.00 191.97 0.91 0.02 0.00 0.12 0.03 0.00
BIOOUT_0403.LAB 12/9/2020 10:17:28 0.20 0.01 97.99 0.99 0.01 191.95 0.91 0.02 0.00 0.12 0.03 0.00
BIOOUT_0404.LAB 12/9/2020 10:17:58 0.11 0.00 98.09 1.36 0.01 191.97 0.91 0.02 0.00 0.13 0.03 0.00
BIOOUT_0405.LAB 12/9/2020 10:18:28 0.15 0.00 97.87 1.06 0.01 191.97 0.92 0.02 0.00 0.12 0.03 0.00
Average 0.14 0.00 98.09 1.23 0.01 191.96 0.91 0.02 0.00 0.12 0.03 0.00
Biofilter Outlet Native
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0531.LAB 12/9/2020 | 11:22:34 0.05 4.16 0.21 1.95 0.01 192.00 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0532.LAB 12/9/2020( 11:23:04 0.14 4.15 0.22 1.91 0.01 192.00 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0533.LAB 12/9/2020 | 11:23:34 0.06 4.14 0.23 1.67 0.01 192.00 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0534.LAB 12/9/2020 11:24:05 0.13 4.15 0.21 1.97 0.00 192.03 0.91 0.03 0.02 0.07 0.06 0.00
BIOOUT_0535.LAB 12/9/2020| 11:24:35 0.19 4.14 0.13 2.08 0.01 192.01 0.91 0.04 0.02 0.07 0.07 0.00
Average 0.11 4.15 0.20 1.92 0.01 192.01 0.91 0.04 0.02 0.07 0.06 0.00
Biofilter Outlet Spiked (CC716034, 100.8ppm 10.42ppm SF6)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0548.LAB 12/9/2020 : 0.25 3.84 0.24 8.80 0.69 191.98 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0549.LAB 12/9/2020 :41: 0.15 3.85 0.19 8.60 0.69 192.01 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0550.LAB 12/9/2020 11:42:22 0.08 3.85 0.21 8.57 0.70 192.02 0.91 0.04 0.02 0.06 0.06 0.00
BIOOUT_0551.LAB 12/9/2020 | 11:42:53 0.05 3.85 0.18 8.45 0.70 191.99 0.91 0.04 0.02 0.07 0.06 0.00
BIOOUT_0552.LAB 12/9/2020| 11:43:24 0.12 3.85 0.12 8.53 0.70 192.00 0.91 0.04 0.02 0.07 0.06 0.00
Average 0.13 3.85 0.19 8.59 0.70 192.00 0.91 0.04 0.02 0.07 0.06 0.00
Biofilter Outlet CTS System (ALM033173, 96.74ppm
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0541.LAB 12/9/2020 | 11:37:47 0.14 0.00 97.86 1.54 0.01 191.98 0.91 0.02 0.00 0.12 0.03 0.00
BIOOUT_0542.LAB 12/9/2020 11:38:17 0.06 0.00 97.65 1.45 0.01 191.97 0.92 0.02 0.00 0.12 0.04 0.00
BIOOUT_0543.LAB 12/9/2020| 11:38:48 0.10 0.00 98.23 1.68 0.01 191.96 0.91 0.02 0.00 0.13 0.03 0.00
BIOOUT_0544.LAB 12/9/2020 11:39:18 0.17 0.00 98.38 1.16 0.00 191.99 0.91 0.02 0.00 0.13 0.04 0.00
BIOOUT_0545.LAB 12/9/2020 | 11:39:48 0.17 0.00 98.07 1.40 0.01 192.00 0.91 0.02 0.00 0.12 0.03 0.00
Average 0.13 0.00 98.04 1.45 0.01 191.98 0.91 0.02 0.00 0.12 0.04 0.00
Biofilter Outlet Zero System (AAL-17660, nitrogen)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0554.LAB 12/9/2020 11:44:25 0.15 0.02 0.14 1.55 0.00 192.05 0.91 0.02 0.00 0.04 0.03 0.00
BIOOUT_0555.LAB 12/9/2020 | 11:44:55 0.17 0.00 0.24 175 0.00 192.05 0.91 0.02 0.00 0.05 0.03 0.00
BIOOUT_0556.LAB 12/9/2020 11:45:25 0.18 0.00 0.14 1.63 0.00 192.05 0.92 0.02 0.00 0.04 0.03 0.00
BIOOUT_0557.LAB 12/9/2020 | 11:45:55 0.10 0.00 0.12 1.44 0.00 192.08 0.92 0.02 0.00 0.04 0.04 0.00
BIOOUT_0558.LAB 12/9/2020 11:46:26 0.09 0.00 0.10 1.63 0.00 192.07 0.92 0.02 0.00 0.04 0.04 0.00
Average 0.14 0.00 0.15 1.60 0.00 192.06 0.92 0.02 0.00 0.04 0.03 0.00
Biofilter Outlet CTS Direct (ALM033173, 96.74ppm ethylene)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Ethylene Acetaldehyde SF6 Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0562.LAB 12/9/2020| 11:54:32 -0.02 97.32 1.43 -0.01 192.83 0.95 0.02 0.00 0.13 0.03 0.00
BIOOUT_0563.LAB 12/9/2020 0.04 97.20 1.46 -0.01 192.87 0.95 0.02 0.00 0.14 0.03 0.00
BIOOUT_0564.LAB 12/9/2020 :55: 0.12 97.14 1.30 -0.01 192.84 0.95 0.02 0.00 0.13 0.03 0.00
BIOOUT_0565.LAB 12/9/2020 11:56:03 0.13 97.23 1.36 -0.01 192.92 0.95 0.02 0.00 0.13 0.03 0.00
BIOOUT_0566.LAB 12/9/2020 | 11:56:32 0.01 97.09 1.45 -0.01 192.92 0.95 0.02 0.00 0.13 0.03 0.00
Average 0.06 -0.01 97.20 1.40 -0.01 192.88 0.95 0.02 0.00 0.13 0.03 0.00
Biofilter Outlet Zero Direct (AAL-17660, nitrogen)
Formaldehyde Water Ethylene Acetaldehyde SF6
Formaldehyde Water Ethylene Acetaldehyde SF6. Temp Pressure resid resid resid resid resid
Spectrum Date Time (ppmw) (%) (ppmw) (ppmw) (ppmw) © (atm) (ppmw) (%) (ppmw) (ppmw) (ppmw)
BIOOUT_0569.LAB 12/9/2020 11:58:03 0.11 -0.01 0.01 1.46 0.00 192.92 0.95 0.02 0.00 0.04 0.03 0.00
BIOOUT_0570.LAB 12/9/2020| 11:58:33 -0.01 -0.01 0.06 191 0.00 192.93 0.95 0.02 0.00 0.04 0.03 0.00




BIOOUT_0571.LAB 12/9/2020 11:59:03 -0.03 -0.01 0.12 1.44 0.00 193.00 0.95 0.02 0.00 0.04 0.03 0.00
BIOOUT_0572.LAB 12/9/2020 11:59:33 0.07 0.13 1.35 0.00 193.09 0.95 0.02 0.00 0.04 0.03 0.00
BIOOUT_0573.LAB 12/9/2020 | 12:00:03 0.02 0.06 1.48 -0.01 193.83 0.95 0.02 0.00 0.04 0.03 0.00
Average 0.03 0.07 1.53 0.00 193.15 0.95 0.02 0.00 0.04 0.03 0.00




Appendix D
Gas Cylinder Certificates of Analysis

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan



A >, Airgas USA, LLC
R 6141 Easton Road

I Bldg 1
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED HYDROCARBON

Part Number: X04NIi99C 15A00X1 Reference Number: 160-401674875-1
Cylinder Number: CC716034 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
Analysis Date: Dec 10, 2019 Valve Outlet: 350SS

Lot Number: 160-401674875-1 Expiration Date: Dec 10, 2020

Traceability Statement: Hydrocarbon Process standards are NIST traceable either directly by weight or by comparison to
Airgas laboratory standards that are directly NIST traceable by weight.

CERTIFIED CONCENTRATIONS

Requested Reported
Component Concentration Mole % Accuracy
SULFUR HEXAFLUORIDE 10.00 PPM 10.42 PPM +- 5%
ACETALDEHYDE 100.0 PPM 100.8 PPM +/- 2%
METHANOL 100.0 PPM 100.3 PPM +- 2%
NITROGEN Balance Balance

o/

Approved for Release Page 1 of 160-401674875-1



Airgas Great Lakes region

Airgas USA, LLC
., 1290 Combermere Dr.

an Air Liquide company Troy, MI 48083

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD-SPEC
Customer: BUREAU VERITAS NORTH AMERICA
Part Number: XO02NI99C15A1268 Reference Number: 32-401202132-1
Cylinder Number: ALMO033173 Cylinder Volume: 144.4 CF
Laboratory: 112 - Troy-32 (SAP) - MI Cylinder Pressure: 2015 PSIG
Analysis Date: May 14, 2018 Valve Outlet: 350
Lot Number: 32-401202132-1

Expiration Date: May 14, 2021

Product composition verified by direct comparison to calibration standards traceable to N.I.S.T. weights and/or N.I.S.T.
Gas Mixture reference materials.

ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
ETHYLENE 100.0 PPM 96.74 PPM +/- 2%

NITROGEN Balance

Signature on file
Approved for Release Page 1 of 32-401202132-1



Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: CEM-CAL ZERO

Part Number: NI CZ15A Reference Number: 32-401913205-1
Cylinder Number: AAL-17660 Cylinder Volume: 142.0 CF
Laboratory: 112 - Troy-32 (SAP) - MI Cylinder Pressure: 2000 PSIG
Analysis Date: Sep 21, 2020 Valve Outlet: 580
Lot Number: 32-401913205-1
Expiration Date: Sep 21, 2028
ANALYTICAL RESULTS
Component Requested Certified
Purity Concentration
NITROGEN 99.9995 % 99.9995 %
CARBON DIOXIDE < 1.0PPM 0.090 PPM
NOXx < 0.1 PPM <LDL 0.016 PPM
S0O2 < 0.1 PPM <LDL 0.091 PPM
THC < 0.1 PPM <LDL 0.024 PPM
CARBON MONOXIDE < 0.5PPM <LDL 0.044 PPM

Permanent Notes:Airgas certifies that the contents of this cylinder meet the requirements of 40 CFR 72.2

Impurities verified against analytical standards traceable to NIST by weight and/or analysis.

Signature on file
Approved for Release Page 1 of 32-401913205-1



Appendix E
Analytical Method Calibration Curves

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan
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i, Gas Calibration Report —

PRINT CLOSE Gas I | Acetaldehyde (1000)191C Lo Alam | Wah Span | Offset: 0.000000
LRF Path | C:ADLT\Methods 2019w eyethaeuser Biofiter Method Acetaldshyde [1000] T91C_3.if Hi Alarm | NaN Mutations |FaLSE
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Cal Spectra Temp (C] Pres [atm] Conc [ppr-m] Actual Calc'd » |Interpolation | Linear Force Through Zera [<]
Acetaldehyde [93.17ppm, 5.11m, 190 190.232 0.953 465.879 467.254 476.969 Min % Residuals [ Excl. Zero [ Quant w/ Highest [
Acetaldshyde [156.36ppm, 5.11m, 18] 190.130 0963 534 364 937 327 993716 Spectial Regians -
Acetaldshyde (455.87ppm, 5.11m, 19] 190.334 0983 2334605 2341.748 2505.735

Region 00 - 2574.30 to 2851.76 cm-1
Region 07 - 813,10 to 212640 cm-1
Region 02 - 2852.00 to 3640.57 cm-1

Acetaldehyde (931 74ppm. 617m. 151 150.232 0980 4676877 4676877 4E7E877

wezin

i, Gas Calibration Report —

PRINT CLOSE Gas I | Formaldshyde (70,5001 191C Lo Alam | Wah Span | Offset: 0.000000
LRF Path | C:ADLT\Methods 2019w eyerhaeuser Biofiker Method\Formaldehyds [70,500] 191C_13. Hi Alarm | NaN Mutations |FaLSE

I H
i ffl\u‘ 'ﬂﬂh""\ i

2730 2740 2750 2760 2770 2780 2790 2600 2810 2619 S0 1000 1500 2000 2500 3000 3500 3821
Cal Spectra Temp [C] Pres [atm] Conc [pprem)] Actual Calc'd | Interpolation | Quadratic Force Through Zera [<]
Formaldehyde [ 4.2ppm. 5.17m, 190C] 190166 1.040 21.462 21.439 26.946 Min % Residuals [ Exel. Zeto [ Quant w/ Highest (]
Formaldehyde [ 10.5ppm, b.11m, 1500 190.052 1040 53 E55 53609 B5 343 Spectial Regians -
Formaldehyde [ 13.Bppm, 5.11m, 1900] 190.268 1.047 70518 70.454 87.007

Region 00 - 2714.72 to 2818.98 cm-1

Formaldehpde [ 14 7ppm. 6.11m. 1900 180.204 1.040 75117 T6.045 90563 Fegion 07 - 55515 to 1564 50 o1
Formaldehyde [ 21.0ppm, 5.11m, 190C] 180.141 1.041 107.310 107.263 128.907 Region 02 - 1665.74 to 1817.37 el
Formaldehpde [ 34 5ppm. 5.11m. 1900 190.242 1.041 176.295 176131 215712 Fiegion 03 2446.05 to 271 5.88 om 1
Formaldetwde [ 48.3ppm. 5.11m, 190C] 180.281 1.041 246813 246.564 301.308 Region 04 - 2819.22 o 3256.51 el
Formaldehpde [ 63 0ppm. 5 11.m, 1900 190.026 1.041 352590 3525591 428234 Fegion 06 - 334154 to 3565.79 om 1
Formaldetyde [93.0ppm ext adj, 5.11m{ 190.030 1.041 476,230 476.230 571.906 Fregion 05 - 428030 1o 443991 ol
Formaldehpde [146ppm ext adj. 5.17m.| 190.030 1.047 746.060 T46.050 891.925

Formaldetyde [296.0ppm ext, B.11m, 1{ 190.030 1.041 1512.860 1612560 1716361

Formaldehpde [447. 7ppm ext, 5.11m, 1) 190.030 1.047 2287747 2287.747 2465.984

Formaldetpde (587 2ppm ext, B.11m, 1{ 190.030 1.041 3000.532 3000.592 122423

Formaldehyde [747.8ppm ext, 5.11m, 1) 190.030 1.041 3821.258 3821.258 3821.258

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan



ez

e, Gas Calibration Report —

PRINT | close | 5eIDSFE(01S1C Lo Alsimn Na Span | Difset. 0,000000
LRF Path | CADLT\Methods 2019%W eyerhaeuser Biofiter Method\SFE (107 191C_0.If Hi&larm | N ahl Mutations | FALSE

935 940 945 i 1% 20 2% 30 35 40 45 a1
Cal Spectra Temp [C] Pres [atm] Conc [ppmem] Actual Calc'd ~ | Interpolation | Linear Foree Through Zera (<]
SFE [10pprn, 511w, T81C] #1.LAE 151.604 1.008 51.100 51.100 51.100 Min % Residuals (] Exel Zero[] Quant w/ Highest [
Spectral Regions -~

Region 00 - 310,73 to 955.81 cm-1
Region 01 - 902.05 to 910.43 cm-1
Region 02 - 956.05 to 1004.99 cm-1

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan



Appendix F
Spectra Manual Validation

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan



Biofilter Inlet Run 1 High Spectrum

e, MG2000 Method Analyzer

Load New Method
Load New Sample

Save Residual

Calibrations
CH4 [250) 191C [10f2]

CH4 (3000) 191C [20f2)

Sample Collected On

o -9
D
z22

= ‘,GN

=3
5
g =

b3

Method Path | C-A0LT \Methods 201 SYweyerhaeuser Biofiter Method

Sample File

Current LRF

_E:_\Us;ls\Davld_.ﬁa_wa_sakl\U r’leDrlve —_AQE)«__EQn’[Qa_mgs_, _LLF\DT_Desktup\ﬂ 020-000082.00

C:AOLT\Methods 201 9Wweverhaeuser Biofiter Method\Formaldehyde (70,500) 191C_4.LRF

Sample Reference
191929 [&| TempICl {190,141
0928 5| Press [atm) | 1.041
511 2| ConePath | 107.310

Cuntent Calibration
Formaldshyde [70500 1915 |+

Laser Frequency Concentration

oncertration
0.000
0.000
£0 ppm 191C (1af2) 1733 Ll 15798.534= 2500~
= | = S
CO% 191C (2012) 0.002 f .‘\lﬁ.}ﬁ‘r‘l\, I il 1570 550- 2
£oz% 191c 0.210 LA il e : 2250~
i z S
Decans 191C 5000 4 15798500 :
Ethylene (10030000151C | Joooo | S ZU-UU‘:
Fomalderyde (FUS00 1910 | (22783 | : :
e U i 7300 2700 2700 R0 27700 2700 27900 28000 28100 28187 : 1750
Formic Acid (100) 1310 [036s | e 157%8.400 :
Ha0% 1910 4368 Wwavenumber fl ] R Rl okl ‘ Calib Quant ] 15799_355_: 15.00-
Calbrati : :
M O EHE 102.569 e _—, & | |vn [ range follows Analysis Band dibaion | : :
NH3 (3001 191C (1ef2) 73153 Sample ER%4 15738300 1260°
NH3 (3000) 191C (2012) 73153 1578350 :
SF6(10) 1910 [oo0 | E 10,005
15798.200= =
Toluene 191c a0.819 - t
& : 7.50°
: 15738.150- 2
2 : 500
e 15758.100- -
15798.050- 250-
27300 z7d0n 2700 B0 27T00 Z7EQ0 27900 28000 28100 28187 |15797.994= 000”
Waemibel O sragzm ) 2@
wavenrbsr & 225 | EEI9(w | Appiox GOF| 2045 Diiginal Laser Mulipler
Absorbance 8| dr vy [JHide Sample-Reference 15798234 0364
v
HELP EXIT
Biofilter Inlet Run 1 Low Spectrum
1 MG2000 Method Analyzer
Load New Method Method Fath | CY0LT Methads 201 94 epethaeuser Biofiter Method Sample Rsference
Sample Collected On T i S
Load New Sample 09:3%:25 Ab Sample File | G\ sers\David KawasakivOneDrive - Apex Companies, LLCVDT_Desktop'11020-000056.00 080 |2 Press faim) 1,040
12/03/20 : :
Save Residual Cunent LRF | CAOLT Methods 201 Wweyerhasuser Biofiter Method\Fomaldehyds (70,500] 191C_0.LRF 511 +]| ConcPath | 21,462

Calibrations
CH4 (2500 191C [10f2]
CH4 (3000] 191C (20f2)
0 pprm 191C (1af2)
CO0% 191C [20f2)
Co02%191¢
Decane 191C
Ethylene [100,3000) 191C
Formaldehyde (70,500) 191C
Formic Acid (100) 191C
H20%191C
MeQH (10000 131C
MH3 (300) 191C [1af2]
MNH3 (3000] 191C [20f2)
SFE(101191C

Toluene 191c

Concentratians
0.000 o
0.000

5.813
0.002
0.083

0.000
2722
0.266

9.901
9.926
9.926
0.000
24.877

AR

Absorbance

W avenumber
waverunbsr 81250008 | @0l | Cal Quart
Calibrati
Absorbance @ L)y [A%- 1ange follows Analysis Band LD
Sample

|
Wy
8

M

L

1 ll "ﬂ It
(LA
£ | N
Z
<L

] | ) ] ] ) ) ) D |
27300 27400 27500 27600 27700 2780.0 27500 28000 2810.0 28187
W avenurmber
wawenumber 8wl | EERI® ‘ Approx. GOF 20.15
Absorbance @K [JHide Sample-Reference
HELP EXIT

Cunrent Calibration
Formaldehyde (70,500 191C

Laser Frequency Concentration

1673853 < 5.00-

: 4.75-
15798.550=

B 4.50-
15798.500= 4.25-

2 4.00-
15735450 3.75-
15798400 280~

s 3.25-
15798.350- 3.00-

5 275~
16798300 250-

: 2.25-
15748250

z 2.00-
15758.200= 1.75-

s 1.50-
15798150 15—
15798.100- o=

s 0.75-
15798.050= 0.50~

: 0.25-
15747.934= 0.00-

©) 15748 254 : 2722
Driginal Laser Mullplier
15796, 234 0576

Apex Project No. 11020-000068.00

Weyerhaeuser, Grayling, Michigan




Biofilter Inlet Run 2 High Spectrum

5 MG2000 Method Analyzer
Load New Method | 0 biethod Path | CADLTMethods 20150WeperhesyserBifite Mithod S = EEEEE
Load New Sample 031056AM | Semple Fie | C\Jsere\DavidKanasakiNOnaDiive - Apes Comparies, LLCADT_Deskiap't 1020-000066.00 192150 Bl T
—— T S i S 0323 |4 Press atm) | 1.00
12/08/20 —
Save Rosidual Cunent LRF | CAOLT\Methods 2018\Weyerhasuser Biofiter Method\Fomaldehyds (70500 191C_4 LAF TRy P
Calibrations Concentrations o
G U e [ Fomityes LA T31C
; =
£H4 (3000 181 [20f2 foom |
[ ISHE R 0w Lacer Frequency  Concentiation
£0 ppm 131 [1012) 116,305 3 16796594~ 25.00-
0% 191C (20/2) Jnooz 2 15798.550° =
Co2% 191e J0210 4 : 2250~
Decane 1910 J5.700 15738.500- -
Etlenc [10030001191C | o000 | s ww:
Farmaldehyde [70.500)191C | [ 0.000- E 5
=S () = 2741 27300 27d00 2700 2700 2700 27EDO 27900 20000 28100 28187 : 1750°
Formic Acid (100) 191C 1116 Wavenumber Tl :
H20% 1910 ls6m \Wavenumber Bl | o ‘ Calio OQuart BB | 4e705 360" 15007
fis172 | Calibrat B -
Létfote (IO 105.172 P Bares) @ |hr |y [A#- range follows Analysis Band albretan L N N
NH3 (300] 191C (Tof2) R Sampls E%E |1573a300- 12507
HH3 (3000] 191C (20f2) {74729 15798.250° -
SF6 [10]191C [ : D
Toluene 191c 144,628 o 15798'200': . ED:
| o : -
3 15738.160-
5 = :
= 15738100 Rl
15798.050- 250~
0,004 - — " ] ] . g . . 3 " J 2 -
27141 27300 27400 2700 27e00 27700 27d00 2700 23000 28100 28187 |15797.9347 0.00-
AT o tsreezae Y zze
wavenumber AWEIEEE - SR ‘ Appros. GOF | 2.90 Diiginsl Lassr Muliplier
Absorbance 8 oLy [JHide Sample-Reference 157982 0.958
v
HELP EXIT
Biofilter Inlet Run 2 Low Spectrum
e MG2000 Method Analyzer
Load New Mothod | 0y biethod Path | CAOLT Msthods 2015%eyerhssuoerBifite Histhod S 2 e ficteizce
r——— 03055 8M | SempleFile | CMUserstDavid Kapasaki\OneDiive - 4pes Comparies, LLE\DT_Deskioph11020-000066.00 152125 &) Temn (6 1190156
3 i T —d i 0923 2] Presslatm) | 1.040
12/03/20 =
Save Rosidual Cunent LAF | CAOLTMethods 2013\Weyerhaeuser Biofiter Method\Formaldehyde (70,500 191C_0 LAF | Frramry (SN
Cailwations Concentiations o
CHA (2500 191 (Tof2) T o Current Calibration
T e EE Formaldehyde (F0.500] 191C |~
[ SN ) Jn000 ’ | ' Laser Fiequency  Concentiation
0 ppm 191C (1012) 15714 g i "F"J‘ h | EEEETS 5.00-
0% 191C (20f2) {0002 2 Wi |‘|| Ly B 4.75-
a L) -
C02%191e IU 091 2 = 4.50-
Decane 131C |1 995 15758.500= 4.25-
Ethylene [100,3000] 191C 0,000 . 15798.450° : Sgi
Famaldehyde [70.500)191C | | 0.000- E i
T B () Sl 2141 A0 200 R0 2700 2700 27ELD 27900 28000 28100 2187 : 350~
Formic Acid (100) 191C IU 244 W avenumber ari) mDE 325-
HEDR IE0E 1335 Waveruber B2 | ] | cait Quznt BRRR {170 g -
Calibrati e
CHETH (R 515 3015 T g ar|ray | % vangs folows Anslysis Band S : 2=
NH3 (300) 191C (Tof2) J9631 Sample B 15736300 250-
NH3 (3000) 191C (20F2) [9631 \ran om0 225-
SFE (101910 foom | E 200-
g 175-
Toluens 151c 30172 . TR 1.50-
3 s
B s
' 15798.150° 175
2 =
< 15798.100- o=
: 075-
15798.060= 050~
: 0.25-
. ] g . ] " " I " J :
27300 27400 27S00 27800 27700 2700 2700 28000 28100 28127 |157aR.am= 0.0-
Werenihe] o srmezae Y e
wavenumber AWEIEEE - SR ‘ Appros. GOF | 4.83 Diiginsl Lassr Muliplier
Absorbance 8 oLy [JHide Sample-Reference 157982 0857
v
HELP EXIT

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan



Biofilter Inlet Run 3 High Spectrum

ke, MG2000 Method Analyzer

Load New Method
Load New Sample

Save Residual

Sample Collected On

tethod Path

10:47:00 A Sample File

CAOLT Methods 201 Pweperhaeuser Biofiker Method

1213120 Cunent LRF

CAOLT'Methads 201 9Weyerhaeuser Biofiter Methad'\Formaldehyde (70,500) 191C_5.LRF

Sarnple Reference
192127 |4 Temp(C] | 190242
0332 |4 Press (atm) [ 1.041

511 13| Conc'Path | 176.295

Calibrations Caoncentrations 0.090
I— & Current Calibration
E::i;g;?;?::fzé — * 0.080- Formaldshpde (FLE00) 1910 [+
[3000) 191 (26f2) [T 0.070- Laser Frequency  Concentiation
£0 ppm 131C (1012] T g 0080 | To758.594
0% 191C (202) Jo0m ] i LA :
o2z 191 200 0 Il&h ‘W TR
2191 Jn17 £ Lm0 \"\.| Ty b :
Decans 1910 a3 | ] R 15798500
Ethylene [100,3000] 191C 0.000 s E;s- 15798.450-
Famaldehyee (70500 191C | | 000~ :
=S () — 27141 27300 27400 27E0n 27ER0 2700 2vdnn 2vEnn 2adnn 2af0o 28187 :
Formic Acid (100) 191C J0e7s e 157400
H20% 1910 1256 Wawenumber Bl | o ‘ Cait: Quant BRE {1570 30
(o1 | Calbrat =
LAl 1S e 768,621 Absobance @ | Ly e [ - 1ange follows Analysis Band Shraten - s
HH3 (300] 191C [1of2) {43054 Sample S |157m 300
MNH3 [3000) 191C (20£2) |43 054 15798.260=
SFE (101910 foom | g
15798.200=
Toluene 191c |80 788 2
i i 5
5 TR | f 15738 150=
£ | | | { \ | z
5 1y | I B =
E i I I’ H
Y i u I 15798100
il z
! ! :
| 15758.060=
0 DDS_I 1 1 1 ] ) 1 [} [} I | 1 -
27141 27300 27400 27S00 27800 27700 2700 2700 28000 28100 28127 |157aR.am=
Wanenumber T
wavenumber AWEIEEE - SR ‘ Appros. GOF | 15.70 Diiginsl Lassr Muliplier
Absorbance 8 oLy [JHide Sample-Reference 157982 0.827
v
HELP EXIT
Biofilter Inlet Run 3 Low Spectrum
e MG2000 Method Analyzer
Load New Mothod | 0y biethod Path | CAOLT Msthods 2015%eyerhssuoerBifite Histhod S 2 e ficteizce
r——— 1051308M | SempleFile | CUserstDavid Kapasaki\OneDiive - Apes Comparies, LLEVDT_Deskiopt11020-00006.00 152204 &) Ten () 1190156
i i T i 0330 |2 Press (atm) | 1.040
12/03/20 =
Save Rosidual Cunent LAF | CAOLTMethods 2013\Weyerhaeuser Biofiter Method\Formaldehyde (70,500 191C_0 LAF | rramry (SN
Cailwations Concentrations o
CHA (2500 191 (Tof2) T o Current Calibration
T e EE Formaldehyde (F0.500] 191C |~
[ SN ) Jn000 Laser Fiequency  Concentiation
0 ppm 191C (1012) 113655 g 15798.594= 500~
0% 191C (2012 | g - 475
(232 s E 15738 50
C02%191e |u17[| 2 = 4.50-
Decane 131C |1 330 15798 500 4.25-
= 400~
Etrylene (10030001191 | [0.000 o T . BB R oy
Famaldehyde (70500191 | | 000~ :

T B () B 27141 27300 Z7400 27800 R0 2700 2700 2700 000 200 26187 I 350~
Farmic: Acid (100) 191C IU 166 W avenumber E 3.25-
H20% 1910 118 | \Wawenumber [l | @ ‘ Calio Quart  ERER | 4e7an 350° 300-

Calibrati e
CHETH (R 515 5079 T g ar|ray | % vangs folows Anslysis Band S : 2=
NH3 (300) 191C (Tof2) 6452 Sample B 15736300 250-
s 225-
MH3 [3000) 191C (20F2) IB 453 15798.250~
SFE (101910 foom | E 200-
16798.200= 1.75-
Taluene 197c 17734 s
5 : 1.50-
B s
' 15798.150° 175
2 =
< 15798.100- o=
: 075-
15798.060= 050~
: 0.25-
. ] g . ] " " I " J :
27300 27400 27S00 27800 27700 2700 2700 28000 28100 28127 |157aR.am= 0.0-
Werenihe] o1 1579829 343
wavenumber AWEIEEE - SR ‘ Appros. GOF | 16.83 Diiginsl Lassr Muliplier
Absorbance 8 oLy [JHide Sample-Reference 157982 0728
v
HELP EXIT

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan




Biofilter Outlet Run 1 Spectrum

e MG2000 Method Analyzer

CosdNenMcthod Sample Collected On
08:33:00 AM
12/09/20

Load New Sample

Save Residual

Sample File
Cunent LRF

Method Path | CY0LT Methods 201 9vw'eperhaeuser Biofiter Method
C\Users\David Kawasaki\neDiive - Apes Companies, LLEADT_Desktop11020-000066.00

CAOLT'Methads 201 9Weyerhaeuser Biofiter Methad'\Formaldehyde (70,500) 191C_0.LRF

Samnple Reference
191.775 |4 Temp(C] | 190166
0312 |4 Press (atm] [ 1.040

511 13| Conc'Path | 21.462

Calibrations Concentrations 0005 o
CH4 (2500 191C [1af2) |U 000 ~ E';'D'?n::m':e:::;a[;'u";‘UU] 191C
. v
CH4 (3000) 131C (20f2) ID 000 -0.005] Laser Fraqusncy Concentration
C0 ppm 151C (Tof2) 118758 g 0010 16798.586= 0.20=
8 3 H
CO%191C 202) Jnooz 8 0015 15798.550° 0182
Z nnzn- - 5
Co2% 191e J0140 £ oo H 0182
0,025 15738500 E
Decane 131C |2 438 -0.030-] El;
Etbylene (10030000191 Jooon | 0035 15798450 :
- 018
Formaldehyde (70,5001 191C | | 0.040- : g
e iR 2741 270 o7dno 270 27800 27F00 27800 27800 28000 28100 28187 |qs798.400° n14s
Formic Acid (100] 191C IU 000 ‘wavenumber s 013°
H20% 191C fo0ss | \Wavenumber & [ (n +B o ‘ Caib Quart ERNE | 15798350~ g1z
Calibrat 2 2
MeDH (1000) 1815 [ e g [ irayl | % angs folows Anaysis Band CEm [ AT B
NH3 (300] 191C (Tof2) {6502 Sampls ] : 010
HH3 (2000] 191C (20f2) [6502 15798.260= 009z
SFE(10)191C 0.000 15738 ztlué E ES_
Toluens 131c 45,630 o o 06
H 15798.150= g
£ o 2 005%
i 16796100~ 0042
0037 : Wi
15736 060 002l
.| : oo
— ] | ) ) y ) ) g 0 | 3 :
27141 27300 27400 27500 27600 P00 27800 ZPAD0 28000 29100 28157 |15797.985- 0.00°
Wavenumber 15795, 206 0133
waverober B [23(38] | EEs@l®| | Appron.GOF 43.63 Oginsl Lassr ~ hhuliplier
Absorbance & [Hide SampleReference ot 2= L
M
HELP EXIT
Biofilter Outlet Run 2 Spectrum
e MG2000 Method Analyzer
Load New Method Method Path | C:\DLT\Methods 2019w eyerhaeuser Biofiter Method Sample Reference
Smpls Collected O 191,979 1| Temn(C) [1a0166
Load New Sample 190857 AM | Gample Fis | CMUsersDavid KawasakOneDiive - Apex Compaies, LLCVDT Desktopt] 1020-000065 00 il
: I == Stensohis et oe 0912 |+ Press (atm) | 1.040
12/08/20 =
—— Cunent LAF | CAOLT\Methods 2019Weyerhaeuse Biofiter MethodFomaldehyde (70,500 191C_0 LRF TR O e
Calirations Corcertratiors o
CH4 (250 191C (1of2) T E:'u'::;uca:::e'a[;lunguu] 1910
; v
(i ) 1 ) J0.000 Laser Frequency  Cancenhiation
C0 ppm 191C (1012) [1531 5 15790.586= 0.20-
@ 3 H
CO%191C (20f2) {no0z £° 16798.550= EAk
CO2% 191 Jn1z0 E : 0183
Decane 131C 273 | 15758500 017
Ethylen (10030001191C | J0.000 15750450 El:i
Formaldehyde [70.500)191C | | 0.040- : :
e (] 27141 270 27dno 270 27E0n 27700 27800 27800 28000 28100 28187 |qs795.400° n14s
Farmic Acid (100 191C IU 000 Wl avenumber - 0132
Hao 18t [0 waverumber B 22[08 | i@ | e — s L
Calbrst : :
M=OH (1000) 1815 fosss | g irayl | A% rangs folows Analysis Band ssion [ AR mifg
NH? (300 191C (1012) 529 Sample ] : 0105
HH3 (3000] 191C (20f2) |52% 15798.250- n03-
SFE(10)191C foom | — : 00s:
- 073
Toluene 1910 EE z :
HES 2 : 0083
24 15798 150~ :
5 : 0052
2 3 H
R 15738.100= 0042
- n03:
15758 060= 0022
: oo
] ! ] ) y ) ) ] g g H H
27300 27400 27500 27600 P00 27800 ZPAD0 28000 29100 28157 |15797.985- 0.00°
j(8-entinbe; o) 15798.206 0.081
wavenumber B 2[5 | BRI W ‘ SpioiluD T2 Originsl Lassr ~ Muliplisr
Absorbance & [Hide SampleReference ot 2= i
M
HELP EXIT

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan




Biofilter Outlet Run 3 Spectrum

i MG2000 Method Analyzer
Load New Method Sample Callected On Method Path CAOLT WMethods 201 9uweperhaeuser Biofiker Method
Laad New Sample 103107 AM Sample File | CM\Users\David Kawasaki\TnsDrive - 4pes Compariss, LLCADT_Deskiop'11020.000063.00
= 020 Cunent LRF | CAOLT Methads 201 SWeyerhsewser Biofiter Methad\Formaldehyds (70,500] 11C_0.LAF
Save Residual
Calibrations Concentrations 0005+
CHA4 [250) 191C [1of2) 0.000 ~
CHA4 (3000) 191 (26f2) Joomn 0.005
0 pom 191C [10f2) 42 | 0010
 —— = -
0% 1910 (202) 0002 £ E E;E
o2 197c 0125 £ oo
Decane 191C 1.256 -0.030-]
Eibylen (100,3000)131C | Joooo | 0035
Formaldehpde (70,5000 191C | Jo.100 R ) | ] ] ) \ \ ) D |
27141 27300 27400 27B00 27600 27P000 27800 27300 26000 2810.0 28187
Farmic: Acid (100) 191C 0.000 W avenumber
H20% 191C 1123 \Wavenumber & [ (n +B o ‘ Calib Ouant M
Calibrat
MeOH (1000) 191C lna74 . g ¢ [ | 21 rangs follows Analysis Band I
NH3 (300] 191C (Tof2) 5433 Sample ]
NH3 (3000] 191C [20f2) [5.452
SFE [10)191C Joom
Toluene 1915 15517 o
3
5
4
|
0 Das_\ I I 1 ) ) [} 1 1 I | 1
27141 27300 27400 27500 27600 27700 27800 27900 28000 2810.0 28187
Wavenumber
Wavenumber B |s|# E=ew ‘ Approx. GOF | 44.42
Absorbance 8 oLy [JHide Sample-Reference
v
HELP EXIT

Samnple Reference
191.832 |4 Temp(C] | 190166
0312 |4 Press (atm] [ 1.040

511 13| Conc'Path | 21.462

Current Calibration
Formaldehpde (F0.500] 191C |~

Laser Fraquency Concentration

15798508 020-
15798.560 0182
: 0182
15738500 07s
: 0162
15798.450° :
- 0182
15796.400° 0142
: 013s
15798.350- 0122
157933003 oit:
] 010
16798.250- 0033
- n08=
15798.200- 0.07=
: 0062
15798 150 :
E 005=
16796100~ 0042
S 0032
15798.050= 0.02=
: 0012
15797996 0.00°

15795, 206 01

sl Lassr Muliplise
15798.266 oozt

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan




Appendix F
Facility Operating Data

Apex Project No. 11020-000068.00
Weyerhaeuser, Grayling, Michigan



VOC CERMS Data Summary

Press Biofilter Stack

12/9/2020

Weyerhaeuser Company

Grayling Michigan

Report prepared by: Kathi Moss and James Adams

Average Press Line speed
Average VOC Average VOC Average Air feed line speed aim rate for

Test No. ppm (Ibs/hr carbon) Flow (SCFM) (fpm) product Product
1 17.40 10.28 100687 127.00 122.20 7/16"
2 13.60 8.09 100517 126.99 122.20 7/16"
3 13.62 8.14 100645 127.01 122.20 7/16"
4 18.20 10.29 100693 127.02 122.20 7/16"
5 23.74 13.40 100579 127.00 122.20 7/16"
6 20.60 12.27 103026 127.00 122.20 7/16"
7 16.64 9.78 100365 126.98 122.20 7/16"
8 11.76 7.06 100787 97.47 92.50 23/32"
9 13.95 8.35 100832 95.99 92.50 23/32"
10 15.77 9.37 100904 95.98 92.50 23/32"

Testing Notes:

The air flow monitor ran through an autocalibration during run 6. Data collected after 9:36 and before 9:42 are
not included in the above totals.

Product change from 7/16" to 23/32" WFS occurred at 10:28.



PCWP MACT Testing - Mill Production Data
December 9, 2020

Weyerhaeuser Structurwood

Grayling, Michigan

Species Mix 12/09/2020 (CBI)

60% Aspen
15% Pine

20% Soft Maple
5% Hard Maple

Test runs 1 through 3 - Formaldehyde Efficie

ncy (PCWP MACT and PPH)

Tons of
Finished Press Air | Bio Exhaust
Run # Date/Time Product Ib/hr | VOC ppm | VOC pph | *** Product Flow Temp N Hum Dp S Hum Dp
1 12/9/2020 7:47 127 15.01 8.77 7/16" 100,627 81 2.1 2.2
2 12/9/2020 9:01 85,959 21.12 11.41 7/16" 94,518 81 2.1 2.2
3 12/9/2020 10:24 92,113 13.77 8.07 23/32" 100,696 82 2.1 2.2
Biofitler Bed Temperatures
Average | 3LowTemp wxk Avg. Line
Run #1 Date and Start Time Temp Average Speed Target Line Speed
1 12/9/2020 7:47 - 8:02 84.10 127.0 7/16" = 122.2
2 12/9/2020 8:02 - 8:17 84.17 84.15 127.0 7/16" = 122.2
3 12/9/2020 8:17 - 8:32 84.23 106.1 7/16" = 122.2| 23/32" = 92.5|
4 12/9/2020 8:32 - 8:47 84.29
Run #2
1 12/9/2020 9:01 - 9:16 84.41
2 12/9/2020 9:16 - 9:31 84.48
3 12/9/2020 9:31 - 9:46 84.54
4 12/9/2020 9:46 - 10:01 84.60
Run #3 ** 3 High
1 12/9/2020 10:24 - 10:39 84.55|Temp Average
2 12/9/2020 10:39 - 10:54 84.42
3 12/9/2020 10:54 - 11:09 84.30 84.56
4 12/9/2020 11:09 - 11:24 84.18

* Testing performed on 12/4/2007 achieved a lower minimum temperature o 77.7 dF during winter conditions
due to lower outside ambient air temperatures. 8/13/2020 rule allows a 10% reduction to the measured
minimum temperature, which changes the sites mimimum temperture to 69.93 dF. This temperature will be
used as the sites minimum operating temperature at the Biofilter system. (63.2262(m)(1)
** Testing performed on 8/4/2009 achieved a higher maximum temperature of 99.7 dF during summer
conditions due higher outside ambient air temperatures. 8/13/2020 rule allows a 10% increase to the
measured maximum temperature (not to exceed 8 dF), which changes the sites maximum temperture to
107.7 dF. This temperature will to be used for the sites maximum operating temperature. (63.2262(m)(1)
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Dryer Airflow, VOC, and CO CERMS Data Summary

Dryer RO Stack
10-Dec-20

Weyerhaeuser Company
Grayling Michigan
Report prepared by: Kathi Moss

Average | Average | Average | Average
Average Air Average Dryer 1 Dryer2 | Dryer 3 | Dryer 4 Wood
Flow Average | VOC (Ibs/hr | Average |Average CO|Feed Rate| Feed Feed Feed Processed
Test No. (SCFM) VOC ppm carbon) CO ppm (PPH) (%) Rate (%) | Rate (%) | Rate (%) (PPH)
1 113354 4.52 2.87 134.23 53.06 80 80 78 0 110578
2 109415 4.87 3.05 134.42 50.93 86 86 72 0 117912
3 113004 5.12 3.29 115.01 44.95 92 92 91 91 99405
4 113585 6.60 4.20 138.20 53.76 96 69 96 93 85726
5 109024 6.60 4.10 130.72 49.17 96 94 96 8 91509
6 111184 6.82 4.29 127.08 48.51 96 94 96 0 90314
7 116894 7.97 5.25 130.81 52.37 91 91 91 90 113501
8 114951 6.72 4.38 140.82 55.51 90 90 90 90 113919
9 115399 5.98 3.88 152.52 60.71 90 90 90 90 111944
10 114948 5.18 3.33 164.42 64.30 90 90 90 90 113815
Average All
Runs 113176 6.04 3.86 136.82 53.33 91 88 89 55 104862

Testing Notes:

Running 1/2" sheathing during all 10 test runs. Ran on 3 dryer systems through runs 1 & 2 due to conveyor issues in the woodroom causing low
wood to the dryer systems. Shut down after run 3 to complete conveyor repair and fill wet bins. Ran on 3 dryers during runs 5 due to equipment
issues on the formline required shutdown as bins were full. Shut down #4 dryer system just before run 6 so also audited on 3 dryer systems.
Maintenance found loose bolts that had to be tightened or risk significant down time. Material throughput during 3-dryer operation is least 65% four

system operation.
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