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REVIEW AND CERTIFICATION

All work, calculations, and other activities and tasks performed and presented in this document
were carried out by me or under my direction and supervision. | hereby certify that, to the best of
my knowledge, Montrose operated in conformance with the requirements of the Montrose Quality
Management System and ASTM D7036-04 during this test project.

Signature: William Omein Fames Date: 03/ 23/ 2020

Name: William Craig James, QSTI Title: Vice President, Technical

| have reviewed, technically and editorially, details, calculations, results, conclusions, and other
appropriate written materials contained herein. | hereby certify that, to the best of my knowledge,
the presented material is authentic, accurate, and conforms to the requirements of the Montrose
Quality Management System and ASTM D7036-04.

Signature: UW )77 L]al;f@’z/ Date: 03/ 23/ 2020

Name: Henry M. Taylor, QSTO Title: Senior Quality Assurance Specialist
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1.0 SUMMARY OF TEST PROGRAM AND RESULTS
1.1  TEST PROGRAM OBJECTIVES

Montrose Air Quality Services, LLC (Montrose) was contracted by Medline Industries (Medline)
to perform an initial performance specification (PS) relative accuracy (RA) test at their facility
located in Waukegan, lllinois.

The purpose of the test was to determine the relative accuracy (RA) of the ethylene oxide (EtO)
Fourier transform infrared (FTIR) continuous emission monitoring system (CEMS) and volumetric
flow monitoring system serving the EtO Abatement System.

Testing was conducted in accordance with the sampling and analytical procedures presented in
Test Plan No. 928ET-663754-PP-11R3 dated January 23, 2020. A summary of the test program
is presented in Table 1-1.

TABLE 1-1
SUMMARY OF TEST PROGRAM

Activity/ No. of Run
Date Source Parameters Test Methods Runs Duration
3/5/20 EtO Abatement System RA Test/ 1, 2, 3A, 205, 320, 9 30 Minutes
Common Stack EtO, Volumetric Flow PS-6, PS-15

Medline personnel performed the 24-hour 7-day calibration drift (CD) test and supplied the results
to Montrose for inclusion in this report.

1.2  TEST PROGRAM PARTICIPANTS
A list of project participants is included below:

Facility Information
Source Location: Medline Industries
1160 South Northpoint Boulevard
Waukegan, IL 60085

Project Contact: Mr. Jasper Titus Mr. Joe Montemurro
Role: Director EHS Associate Director - Sterilization
Telephone: 847-837-2784 224-572-6440
Email: jtitus@medline.com jmontemurro@medline.com

Testing Company Information
Testing Firm: Montrose Air Quality Services, LLC
Contact: Mr. William Craig James
Title: Vice President, Technical
Telephone: 847-487-1580 Ext. 12419
Email: wjames@montrose-env.com
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Mr. Jasper Titus and Mr. Joe Montemurro of Medline coordinated the test and monitored process
operations during testing. Mr. Craig James, Mr. Don Chapman, Mr. Jeremy Clark, and Mr. Vannak
Khy of Montrose performed the test. Mr. Craig James was the onsite field test supervisor and
qualified source testing individual for the test. Mr. Kevin Mattison of the lllinois Environmental
Protection Agency witnessed the test.

1.3 QUALITY STATEMENT

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

1.4 SUMMARY OF TEST RESULTS

The test results are detailed in Section 4.0 of this document. The results were calculated using
nine test runs. The analyzers performed within their applicable performance specification as
summarized in Table 1-2.

TABLE 1-2
SUMMARY OF CEMS RA TEST RESULTS

Parameter RA Performance Specification Allowable
EtO, ppmv wb 1.48% < 10%, Based on the Applicable Standard (0.200 ppmv wb)
EtO, Ib/hr 4.69% < 10%, Based on the Applicable Standard (0.0205 Ib/hr)
Volumetric Flow, scfm 1.98% < 20%, Based on the Mean Reference Method (RM) Value
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2.0 SOURCE DESCRIPTION
2.1 FACILITY AND SOURCE DESCRIPTION
2.1.1 Overview

Medline operates a ten-chamber sterilization facility in Waukegan, lllinois. Products to be
sterilized are placed in a sterilization chamber and are exposed to EtO, a sterilant gas, at a
predetermined temperature, humidity level, and pressure. The EtO penetrates product packaging
(e.g., cardboard shipping box, plastic shrink wrap, paper box, and product wrapping) and destroys
bacteria and viruses on the product. The product remains sterile until use because bacteria and
viruses cannot penetrate the product wrapping. Medline operates three 26-pallet chambers, four
13-pallet chambers, two 6-pallet chambers and one 3-pallet chamber.

2.1.2 Process Description

The typical sterilization cycle consists of six phases: (1) pre-sterilization conditioning, (2)
sterilization, (3) evacuation, (4) nitrogen wash, (5) chamber exhaust, and (6) aeration. Each of
these phases is discussed briefly below:

After the products have been loaded into the chamber and the airtight door is sealed, a partial
vacuum is drawn inside the chamber. This initial vacuum, or drawdown, prevents dilution of the
EtO. The chamber temperature and relative humidity is adjusted to ensure proper sterilization and
the EtO is introduced into the chamber to achieve the desired concentration of EtO.

Following sufficient exposure time, the EtO is evacuated from the chamber with a vacuum pump.
This post-cycle vacuum phase typically lasts about 25 minutes. The pressure in the chamber is
then increased by introducing nitrogen. The combination of evacuation and nitrogen wash phases
is repeated multiple times to remove as much of the EtO from the product as possible. The
purpose of the nitrogen washes is to allow residual EtO to diffuse from the product.

At the end of the sterilization cycle the chamber is returned to atmospheric pressure by introducing
air. When the chamber door is opened to unload product, the rear chamber vent system is
activated to prevent the sterilization operators from being exposed to elevated levels of EtO that
may be present inside the chamber

Following their removal from the sterilization chamber, the sterile products are placed in an
aeration room and kept there for several hours or days depending on the product. The purpose
of aeration is to allow further diffusion of residual EtO from the products prior to shipping in order
to comply with the FDA and EPA guidelines for residual EtO.

2.1.3 Control Equipment

A simplified block process flow diagram showing the four inlet sampling locations and the stack
sampling location is shown in Figure 2-1.

M928ET-663754-RT-414 7 of 269
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FIGURE 2-1
SIMPLIFIED BLOCK DIGRAM

The 10 sterilization chambers (Inlet 1) are ducted to two stage Glygen™ scrubbers in series
(primary controls) followed by Packed Tower #2 (secondary control) for removal of EtO. The gas
stream then enters the primary and polishing dry beds for secondary removal and polishing before
exiting to atmosphere in the common stack.

The backvents (Inlet 2) are ducted to Packed Tower #1 for primary removal of EtO. The gas
stream then enters the primary and polishing dry beds and exits to the common stack.

The aeration rooms (Inlet 3) are ducted to the CatOx Abator (catalytic oxidizer) for primary
removal of EtO. The gas stream then enters the primary and polishing dry beds before exiting to
atmosphere in the common stack.

The hoods, sweeps and shipping area vents (Inlet 4) are ducted to Packed Tower #3 for removal
of EtO. This gas stream vents to the common stack.

2.2 CEMS DESCRIPTION
2.2.1 Ethylene Oxide CEMS Description

The EtO monitoring system is a Model EMS-10TM/eo/cart manufactured by MAX Analytical. The
EMS-10TM/eo/cart is a fully automated emission monitoring system capable of accurately
analyzing gas streams for EtO. The primary analyzer utilizes FTIR Spectroscopy enhanced with
StarBoost™ technology. The integrated design incorporates complete control of all gases
including the sample stream, zero gas and calibration gas. This system is designed for gas
streams that must be analyzed for EtO at low ppb levels. The EMS-10™/EO/cart can handle hot
and wet samples using a single sampling pump and particulate filter.

M928ET-663754-RT-414 8 of 269



Medline Industries: Waukegan, lllinois
March 2020 EtO Abatement System Common Stack Initial PS Test

The Starboost™ was also equipped with a MAX Thermal Oxidizer Module (TOM) to aid in
collecting zeroed background interference data to enhance accurate measurements at low-level
concentrations of volatile organic compounds. Max Analytical Technologies developed a TOM for
zeroing of EtO CEMS with sample gas. The catalyst within the TOM is set to 125 °C to fully oxidize
EtO without reducing the concentrations of water and methane in the sample. This allows an
Interference Spectrum to be collected that matches the sample spectrum exceedingly well. When
this Interference Spectrum is added to the regression matrix, zero drift and bias in the EtO

measurement due to spectral interferences are minimized.

The TOM contains two oxidation catalyst cores in series to ensure complete removal of EtO from
the sample. Stack gas is either run through the catalysts in Oxidation Mode to collect an

Interference Spectrum, or stack gas is run in Bypass Mode to measure EtO.

The features of the EMS-10™/EQ/ are presented in Figure 2-2.

STACK

FIGURE 2-2
ETHYLENE OXIDE CEMS SCHEMATIC
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2.2.2 Volumetric Flow CEMS Description

The volumetric flow monitoring system, manufactured by EMRC, is acceptable to EPA as a flow
monitoring device typically used on electrical generating utility stacks. It consists of an S-type pitot
tube and is installed on a 4” diameter ANSI approved port with sealed flange. The device is a
pressure differential device as typically used in the source testing industry.

The EMRC Gas Flow Monitor is designed to measure the dynamic pressure of gas flow in a stack.
The system was initially developed for the sole purpose of measuring gas flow in a sulfur plant
stack or gas stream. It is designed to tolerate high temperatures (~1,500 to 2,000°F), a corrosive
environment, and a nominal particulate loading. In addition, the techniques employed meet
regulatory (EPA and State) measurement criteria.

The CEMS information is provided in Table 2-1.

TABLE 2-1
CEMS INFORMATION

Analyzer Type Manufacturer Model Serial Number
Ethylene Oxide MKS-MAX Analytical EMS-10™ 110383419
Volumetric Flow Rate EMRC, Inc. EMRC S-type Pitot Flow Monitor 644

2.3 SAMPLING LOCATIONS

The sampling location and number of velocity traverse points were as follows:

Port Location Port Location Velocity
Stack Upstream from  Downstream from Traverse
Sampling Diameter Disturbance Disturbance No. of Points per Total
Location (inches) (inches) (inches) Ports Port Points
Common Stack 60 120 498 2 8 16

2.4 OPERATING CONDITIONS AND PROCESS DATA

Plant personnel established the test conditions and collected all applicable unit-operating data.
The RA test runs were performed over an approximate 8-hour period where multiple chambers
were evacuated of EtO. A total of 508.2 Ibs of EtO were used in the chambers evacuated in this

testing window. At the beginning of the first RA test run, aeration was at 88.1% full based on pallet
capacity and ended at 89.6% at the end of the last run.
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3.0 TEST METHOD DETAILS
3.1 LIST OF TEST METHODS
Testing was conducted pursuant to the following procedures:

o Code of Federal Regulations, Title 40, Part 60 (40 CFR 60), Appendix A, USEPA
Methods 1, 2, and 3A

e 40 CFR 60, Appendix B, PS-6 and PS-15
e 40 CFR 51, Appendix M, USEPA Method 205
e 40 CFR 63, Appendix A, USEPA Method 320

o ASTM D6348-12 — Standard Test Method for Determination of Gaseous
Compounds by Extractive Direct Interface FTIR Spectroscopy

e Quality Assurance Handbook for Air Pollution Measurement Systems, Volume llI,
Stationary Source Specific Methods

3.1.1 Sampling Locations (USEPA Method 1)

The sampling point locations that were used for the determination of gas velocity and volumetric
flow rate were determined following the procedural requirements of USEPA Method 1. The
sampling location and number of velocity traverse points are provided in Subsection 2.3.

3.1.2 Velocity and Volumetric Flow Rate (USEPA Method 2)

Gas velocity and volumetric flow rate were determined in accordance with USEPA Method 2
procedures. Velocity measurements were performed using a Type-S pitot tube and Dwyer inclined
oil gauge manometer. Temperature measurements were conducted using a digital temperature
meter and chromel-alumel thermocouple.

3.1.3 Molecular Weight (USEPA Method 3A)

The stack gas oxygen (O2) and carbon dioxide (CO,) concentrations were determined in
accordance with USEPA Method 3A using a Servomex, Inc. Model 1440 combination
paramagnetic O, and non-dispersive infrared CO; analyzer.

As shown in Figure 3-1, the sampling system consisted of a heated probe with an in-stack filter
followed by a calibration tee assembly. The probe system was connected to a heated Teflon
sampling line that transported the gas sample through an ice-cooled condenser and an electronic
chiller to remove moisture. The dry sample gas was then transported to a manifold system by a
Teflon-lined sample pump and Teflon sample line. The manifold was connected with sample gas
intake lines for the analyzers.

The sampling system was calibrated with applicable zero, mid-range, and high-range gases as
specified in USEPA Method 3A. The calibration gases were generated from Protocol 1 calibration
gases using an Environics Model 4040 Gas Dilution System. The dilution system was verified on
site in accordance with USEPA Method 205.

M928ET-663754-RT-414 11 of 269
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Response time, calibration error, and measurement system bias tests were performed prior to
testing, and a pre/post calibration drift test was performed on each analyzer. The average zero
and calibration drift values were used to correct each analyzer’s raw data for instrument zero and
drift for each respective test run.

The analyzer data were collected at 15-second intervals, and 1-minute averages were calculated
by a data acquisition system consisting of an Omega OMB-DAQ-56 datalogger connected to a
computer for digital data storage and reduction.

3.1.4 Moisture Content

Following the accepted alternate procedure in USEPA Method 4, Section 16.3, the moisture
content was determined using FTIR measurements in accordance with USEPA Method 320 and
ASTM D6348-12.

3.1.5 Gas Dilution System Verification (USEPA Method 205)

All analyzer diluted calibration standards were prepared using an Environics Model 4040 Gas
Dilution System that was verified by a field evaluation at the job site following the procedures in
USEPA Method 205.

The Environics Model 4040 employs four mass flow controllers (MFC). MFC No. 1 is normally
designated for the nitrogen diluent. To verify the accuracy of MFC Nos. 1 and 2, the Servomex,
Inc. Model 1440 O, analyzer was used. To verify the accuracy of MFC Nos. 1 and 3, the
Servomex, Inc. Model 1440 CO; analyzer was used. To verify the accuracy of MFC Nos. 1 and 4,
a Thermo Environmental Instruments, Inc. Model 48H gas filter correlation carbon monoxide (CO)
analyzer was used.

The analyzers were pre-calibrated following the applicable methods. Following calibration, two
diluted standards and an EPA Protocol 1 standard were alternately introduced in triplicate, and
an average instrument response was calculated for each standard. No single response differed
by more than £ 2% from the average response for each standard. The difference between the
instrument average and the predicted concentration was less than = 2% for each diluted standard.
The difference between the certified gas concentration and the average instrument response for
the EPA Protocol 1 standard was less than + 2%.

3.1.6 Ethylene Oxide and Moisture Determination (USEPA Method 320 and ASTM
D6348-12)

Ethylene oxide and moisture sampling was conducted using a MAX Analytical FTIR system
enhanced with StarBoost™ technology. StarBoost™ is a MAX Analytical add-on to an existing
MKS Model 2030 FTIR analyzer. It combines infrared filtering, signal amplification, and advanced
software algorithms to greatly increase the signal intensity, resulting in much lower detection
limits. The StarBoost™ meets USEPA Method 320 and ASTM D6348 criteria. As part of the
filtering, StarBoost™ systems measure fewer gases simultaneously than standard FTIR
analyzers. The useable IR region is determined by the targeted analytes and selected filter.

The Starboost™ was also equipped with a TOM module to aid in collecting zeroed background

interference data to enhance accurate measurements at low-level concentrations of volatile
organic compounds.
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As shown in Figure 3-2, the sample delivery system consisted of a heated stainless-steel
sampling probe, calibration tee, heated Teflon sampling line, fast loop bypass pump, and sample
manifold. The sample gas was withdrawn from the test location at a constant rate. The probe and
sample line were operated at approximately 370 °F to prevent the condensation of moisture and
EtO. The wet gas was directed to the FTIR spectrometer gas cell. Results from the analyzer are
determined on a “wet” volume basis.

A calibration transfer standard (CTS) was introduced into the system and two spectra were
recorded at least 2 minutes apart. As long as the second spectrum was no greater than the first
and within the uncertainty of the gas standard, it was used as the CTS spectrum.

After the required pre-test procedures were performed, stack gas was sampled continuously.
Sample interferograms, processed absorbance spectra, background interferograms, CTS sample
interferograms, and CTS absorbance spectra were recorded. Sample conditions, instrument
settings, and test records were also recorded throughout the test. A new CTS spectrum was
obtained after each sampling run. The post-test CTS spectrum was compared to the pre-test
spectrum. The peak absorbance from each spectrum must be within 5% of the mean value.

A system recovery check using the analyte spiking technique was performed prior to testing. First,
some of the effluent gas was sampled to determine native concentration of target analytes. The
analyte spike calibration gas was introduced to the FTIR gas cell, and the results were determined
using the analytical algorithm. Results from the calibration gas were recorded and compared to
the certified value of the calibration gas. For reactive condensable gases, the results must be
within 10% or 5 ppm.

The analyte spike calibration gas was then directed through the entire sampling system and
allowed to mix with effluent gas sample (or ambient air at the inlets) at a known flow rate. The
flow ratio of calibration gas to ambient air or source effluent must be no greater than a ratio of
1:10 (one-part calibration gas to ten-parts total flow) for the determination of sample recovery.
The dilution factor of the analyte spike concentration gas was calculated, and the bias between
the observed spike value and the expected response was determined. The percent recovery of
the spiked analytes was calculated. Spike recovery results must meet the data quality objectives
of the test program. The average spiked concentration must be within 70% - 130% of the expected
concentration.

3.2 MODIFICATIONS TO THE METHODS

EtO cylinders were only available in + 5% certifications without an alternative (Alt) testing
procedure ALT-114 and ALT-118; “Alternative Approaches to NIST-Traceable Reference Gases”.

https://cfpub.epa.gov/si/si public record report.cim?Lab=NRMRL&dirEntryld=336073

Ryan, J. ALT-114 and ALT-118 Alternative Approaches to NIST-Traceable Reference Gases.
Presented at “The 41st Stationary Source Sampling and Analysis for Air Pollutants Conference,
Tucson, AZ, April 9 - 14, 2017.”

Montrose could not find a calibration gas manufacturer that would blend an EtO cylinder in the
ppm range at the required EPA protocol gas accuracy certification of + 2%. The best the current
available gas vendors could certify their EtO gas cylinders was + 5%. Montrose also could not
find a vendor who would perform Alt 114 procedures for certification of the EtO gas
concentrations. Therefore, it was requested that the EtO cylinders accuracy of + 5% be accepted
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in lieu of the protocol requirement of + 2%. It should be noted that calibration cylinders of many
organic compounds are not commercially available at + 2% accuracy due to stability, vapor
pressure, or reactivity issues of the specific compound.

Additionally, because of Montrose’s experience with EtO and discussions with EPA Office of Air
Quiality Planning and Standards (OAQPS) who also indicated instability of EtO in cylinders below
2 ppmv, a 50 ppmv cylinder was used to determine calibration stability as per PS-15, Sections 10
and 11. Another 2 ppmv cylinder of EtO with a tracer gas of 500 ppm ethane was used to
determine the dynamic spike dilution factor (Method 320) and was transported directly to the FTIR
sample cell initially to provide an accurate cylinder tag value for the cylinder used for the dynamic
spiking.

The CTS used for the path length and associated quality control measurements in Method 320
was 50 to 500 ppm methane. This was not a modification to the method, but is placed in this
section to point out the difference between CTS and the tracer gas used.

Because of the variable EtO concentration, dynamic spiking as required by Method 320 was
conducted into ambient air and not into the sample stream. Because the sample streams are
essentially ambient air, the sample streams have similar potential interferences.

3.3 RELATIVE ACCURACY CALCULATIONS

The RA was determined using the following equations:

a) Arithmetic mean; calculated arithmetic mean of the difference between the RM
results and the CEMS data:

Where
n = Number of data points
n
>.d, = Algebraic sum of the individual differences di

i=1

b) Standard deviation:

MO28ET-663754-RT-414 15 of 269 @\ MONTROSE
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Medline Industries: Waukegan, lllinois
March 2020 EtO Abatement System Common Stack Initial PS Test
c) Confidence coefficient; 2.5% error confidence coefficient (one-tailed):

S
CC = togrs 1
n

Where:

to.975 = t-value as below = 2.306 for 9 runs

nd to.o7s nd to.e75 na to.o75
2 | 12.706 7 2.447 12 2.201
3 4.303 8 2.365 13 2.179
4 3.182 9 2.306 14 2.160
5 2.776 10 2.262 15 2.145
6 2.571 11 2.228 16 2.131

aThe values in this table are already corrected for n-1 degrees of freedom. Use n
equal to the number of individual values.

d) Relative accuracy:

‘a‘+|CC|
RM
Where
‘a‘ = Absolute value of the mean difference (from equation a)
|CC| = Absolute value of the confidence coefficient (from equation c)
RM = Average RM value or applicable standard

M928ET-663754-RT-414 17 of 269



Medline Industries: Waukegan, lllinois
March 2020 EtO Abatement System Common Stack Initial PS Test

4.0 TEST RESULTS

The RA test results are presented in Tables 4-1 through 4-3.

The calculation summaries, field data, reference method monitoring data, FTIR data, Medline
CEMS, process, and CD test data, calibration data, and test program qualifications are included
in the appendices.
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Medline Industries: Waukegan, lllinois

March 2020 EtO Abatement System Common Stack Initial PS Test

TABLE 4-1
EtO ABATEMENT SYSTEM COMMON STACK EtO RA TEST RESULTS (ppmv wb)

Reference Method CEMS
Samples (RMi) Output (CEMI)
Test Run Start  Stop EtO EtO (RMi — CEMI)
No. Date Time Time ppmv wb ppmv wb Difference (d)

1 3/5/2020 09:23 09:53 0.0347 0.0386 -0.0039
2 3/5/2020 10:18 10:48 0.0202 0.0200 0.0002
3 3/5/2020 11:30 12:00 0.0156 0.01002 0.0056
4 3/5/2020 12:30 13:00 0.0062° 0.01002 -0.0038
5 3/5/2020 13:25 13:55 0.0062° 0.01002 -0.0038
6 3/5/2020 14:20 14:50 0.0118 0.01002 0.0018
7 3/5/2020 15:12 15:42 0.0123 0.0137 -0.0014
8 3/5/2020 16:09 16:39 0.0090 0.01002 -0.0010
9 3/5/2020 17:08 17:38 0.0134 0.01002 0.0034

Applicable Standard: 0.200 ppmv wb

Mean Reference Method Value: 0.0144 ppmv wb

Mean CEMS Value: 0.0147 ppmv wb

Average d: -0.0003 ppmv wb

n: 9
to.975: 2.306
Standard Deviation: 0.0034
Confidence Coefficient (One-Tailed): 0.0026
Relative Accuracy: 1.48% Based on the Applicable Standard
Allowable: <10% Based on the Applicable Standard

aCEMS concentration at system limit of detection (LOD) of 10.0 ppbv wb
bRM concentration at method LOD of 6.2 ppbv wb

M928ET-663754-RT-414
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Medline Industries: Waukegan, lllinois

March 2020 EtO Abatement System Common Stack Initial PS Test

TABLE 4-2
EtO ABATEMENT SYSTEM COMMON STACK EtO RA TEST RESULTS (Ib/hr)

Reference Method CEMS
Samples (RMi) Output (CEMiI)
Test Run Start  Stop EtO EtO (RMi — CEMI)
No. Date Time Time Ib/hr Ib/hr Difference (d)

1 3/5/2020 09:23 09:53 0.0126 0.0137 -0.0011
2 3/5/2020 10:18 10:48 0.0073 0.0071 0.0002
3 3/5/2020 11:30 12:00 0.0056 0.00362 0.0020
4 3/5/2020 12:30 13:00 0.0022¢ 0.00362 -0.0013
5 3/5/2020 13:25 13:55 0.0022° 0.00362 -0.0014
6 3/5/2020 14:20 14:50 0.0043 0.00352 0.0007
7 3/5/2020 15:12 15:42 0.0044 0.0048 -0.0005
8 3/5/2020 16:09 16:39 0.0032 0.00352 -0.0004
9 3/5/2020 17.08 17:38 0.0048 0.00362 0.0013

Applicable Standard: 0.0205 Ib/hr

Mean Reference Method Value: 0.0052 Ib/hr

Mean CEMS Value: 0.0052 Ib/hr

Average d: -0.0001 Ib/hr

n: 9
to.975: 2.306
Standard Deviation: 0.0012
Confidence Coefficient (One-Tailed): 0.0009
Relative Accuracy: 4.69% Based on the Applicable Standard
Allowable: <10% Based on the Applicable Standard

aCEMS concentration at system LOD of 10.0 ppbv wb
bRM concentration at method LOD of 6.2 ppbv wb
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Medline Industries: Waukegan, lllinois

March 2020 EtO Abatement System Common Stack Initial PS Test

TABLE 4-3

EtO ABATEMENT SYSTEM COMMON STACK VOLUMETRIC FLOW RA TEST RESULTS

Reference Method
Samples (RMi)

CEMS
Output (CEMiI)

Test Run Start  Stop Volumetric Flow Volumetric Flo (RMi — CEMI)

No. Date Time Time scfm scfm Difference (d)
1 3/5/2020 09:23 09:53 53,129 51,676 1,453
2 3/5/2020 10:18 10:48 52,582 51,515 1,067
3 3/5/2020 11:30 12:00 51,957 52,279 -322
4 3/5/2020 12:30 13:00 52,808 51,985 823
5 3/5/2020 13:25 13:55 51,295 51,900 -605
6 3/5/2020 14:20 14:50 52,766 51,653 1,113
7 3/5/2020 15:12 15:42 51,744 51,293 451
8 3/5/2020 16:09 16:39 51,136 51,742 -606
9 3/5/2020 17.08 17:38 52,403 51,856 547

Mean Reference Method Value: 52,202 scfm

Mean CEMS Value:
Average d:
n:
to.975:
Standard Deviation:

Confidence Coefficient (One-Tailed):

Relative Accuracy:
Allowable:

51,767 scfm
435.7 scfm
9

2.306

774.44

595.29

1.98% Based on the Mean RM Value
<20% Based on the Mean RM Value

M928ET-663754-RT-414

21 of 269



Medline Industries: Waukegan, lllinois
March 2020 EtO Abatement System Common Stack Initial PS Test

APPENDIX A
CALCULATION SUMMARIES
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USEPA Method 2

Volumetric Flow Rate Sample Calculations

Client: Medline Industries

Location: Waukegan, lllincis

Source: ETO Abatement System Common Stack

Date: 3/5/2020

Run #: 1

Time: 0923-0953

Data Input

Carbon Dioxide (CO,): 0.23 %

Oxygen (O,): 20.64 %

Nitrogen (N_): 79.14 %

Fractional Moisture Content (B,,,) 0.012342 (from Starboost)
Stack Temperature (T,): 72.7 °F

Pitot Coefficient (C): 0.84 dimensionless
Average square root of AP 0.8147

Barometric Pressure (Py,,):
Static Pressure (S,)
tack diameter:
Stack width:
Stack length:
Stack area (A,):

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

28.23 inches Hg
-0.44 inches H,0
60.00 inches
n/a inches
n/a inches
19.6350 ft*

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

28.862 Ib/Ib-mole

28.728 Ib/ib-mole

29.199 inches Hg

46.622 feet/second

Q,=A.xV,x60

54,925 acfm

528°R P,
Qo = > [(29.92in.Hg]x [Ts +460)]

528°R P,
Qe = Qu Hzg.gzin.Hg] . (Ts +460ﬂ x60

53,129 scfm

3,187,749 scfh

Qstd = st ><(1_Bwo)

Q= Q,, x(1-B,,)x 60

M928ET-663754-RT-414
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USEPA Method 3-A
Stack Oxygen
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 1
Test Time: 0923-0953

Data Input:
Average chart reading (C): 20.58 % db
Average prelpost-test zero calibration reading (C,): 0.04 % db
Calibration gas concentration (C,,,): 21.0 % db
Average pre/post-test calibration gas reading (C,,): 20.94 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):
7

O
g
n

20.637 % db
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USEPA Method 3-A
Stack CO2
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 1
Test Time: 0923-0953

Data Input:
Average chart reading (C): 0.24 % db
Average prelpost-test zero calibration reading (C,): 0.01 % db
Calibration gas concentration (C,,,): 2.5 %db
Average prelpost-test calibration gas reading (C,,): 251 %db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

0.226 % db

O
3
]
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USEPA Method 320
Ethylene Oxide
Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement Systern Common Stack
Test Date: 3/5/2020
Test Run #: 1
Test Time: 0923-0953

Data Input:
Average FTIR reading (C): 0.0347 ppmv wh
Stack gas volumetric flow rate (Qgq): 3,187,749 scfh
Compound molecular weight (MW): 44.05 Ib/lb-mole

29.92 inch

0.0347 ppmv wb

0.00397 x 10-6 Ib/scf

Cgas,lb/scf = Cgas X(

MW Ib/lb-mole
385.26x10°% ft* 1 Ib —mole

= Cgas,lbldscf x16.0319

gas,mg/scm

0.0636 mg/scm

0.01265 Ib/hr

Egas,lb/m = (C gas |b/ dscf )X (Qsm )

M928ET-663754-RT-414 26 of 269



USEPA Method 2
Volumetric Flow Rate Sample Calculations

Client: Medline Industries

Location: Waukegan, lllinois

Source: ETO Abatement System Common Stack

Date: 3/5/2020

Run #: 2

Time: 1018-1048

Data Input

Carbon Dioxide (CO,): 022 %

Oxygen (O,): 20.66 %

Nitrogen (N,): 7913 %

Fractional Moisture Content (B,,,) 0.012471 (from Starboost)
Stack Temperature (T;): 75.0 °F

Pitot Coefficient (C,): 0.84 dimensionless
Average square root of AP 0.8080

Barometric Pressure (P,,,):
Static Pressure (Sy)

Steck diameter:

Stack width:

Stack length:

Stack area (A,):

29.23 inches Hg
-0.42 inches H,0
60.00 inches
n/a inches
n/a inches
19.6350 ft*

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F)

28.861 Ib/Ib-mole

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

M, = (M, x(1-B,,)) + (18 xB,,,) = 28.726 Ib/ib-mole

29.200 inches Hg

(T, +460

/ P ) —
s 49)( pX AP x ( ) s)

46.340 feet/second

Q,=A,xV, x60 = 54,593 acfm
Q,, -Q,x|| 28R ) [_F = 52,582 scfm
2 2992inHg) (T, +460
528°R P
- . = 3,154,936 scfh
Qv = Qs x[(29.92in.Hg)x[Ts +460j]><60 s¢

Qo = Qq x(1-B,,) = 51,927 dscfm

Qquq = Q,, x(1-B,,) x 60 = 3,115,592 dscfh
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USEPA Method 3-A
Stack Oxygen
Calibration Drift Correction And Emission Rate Calculation

Company: Mediine Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 2
Test Time: 1018-1048

Data Input:
Average chart reading (C): 20.54 % db
Average prelpost-test zero calibration reading (C,): 0.02 % db
Calibration gas concentration (C,,,): 21.0%db
Average prei/post-test calibration gas reading (C,,): 20.88 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

Cre = 20.656 % db
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USEPA Method 3-A
Stack CO2
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllincis
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 2
Test Time: 1018-1048

Data Input:
Average chart reading (C): 0.22 % db
Average pre/post-test zero calibration reading (C,): 0.00 % db
Calibration gas concentration (C,,.): 25 %db
Average prelpost-test calibration gas reading (C,,): 250 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

0.217 % db

O
n
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USEPA Method 320
Ethylene Oxide
Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, llinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 2
Test Time: 1018-1048

Data Input:
Average FTIR reading (C): 0.0202 ppmv wb
Stack gas volumetric flow rate (Q,): 3,154,936 scfh
Compound molecular weight (MW): 44.05 Ibfib-mole

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F)

It

0.0202 ppmv wb

0.00231 x 10-6 Ib/scf

c _C x MW Ib/Ib-mole
gas.b/ scf 958 7| 38526 x10° f° / Ib—mole

0.0371 mglscm

Cgas,mglscm = Cgas,lb/dscf x16.0318

0.00730 Ib/hr

Egas,lblhr = (C gas ib/ dsct )X (st )
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USEPA Method 2

Volumetric Flow Rate Sample Calculations

Client: Medline Industries

Location: Waukegan, lllinois

Source: ETO Abatement System Common Stack

Date: 3/5/2020

Run #: 3

Time: 1130-1200

Data Input

Carbon Dioxide (CO,): 0.24 %

Oxygen (0,): 20.66 %

Nitrogen (N,): 79.10 %

Fractional Moisture Content (B,,,) 0.001256 (from Starboost)
Stack Temperature (T,): 74.9 °F

Pitot Coefficient (C,): 0.84 dimensionless
Average square root of AP 0.8002

Barometric Pressure (Pp,,):
Static Pressure (Sy)

Stack diameter:

Stack width:

Stack length:

Stack area (A;):

M, = (0.44 x %CO, ) + (032 x %0, ) + (0.28 x %N, )

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

29.23 inches Hg
-0.54 inches H,0
60.00 inches
n/a inches
n/a inches
19.6350 ft*

28.865 lb/lb-mole

28.852 Ibllb-mole

29.190 inches Hg

45.796 feet/second

53,952 acfm

528°R P,
Qs = Qe x Hzeszin.Hg] g [Ts ¥ 460]}

528°R P
- . 60
Qo = Qs > Kzeezin.Hg) 8 [Ts +460]] *

51,957 scfm

3,117,412 scfh

M928ET-663754-RT-414
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USEPA Method 3-A
Stack Oxygen
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 3
Test Time: 1130-1200

Data Input:
Average chart reading (C): 20.53 % db
Average pre/post-test zero calibration reading (C,): 0.02 % db
Calibration gas concentration (C,.,): 21.0 % db
Average pre/post-test calibration gas reading (C,.): 20.87 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F);

Cc = 20.658 % db
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USEPA Method 3-A
Stack CO2
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run#: 3
Test Time: 1130-1200

Data Input:
Average chart reading (C): 0.21 % db
Average prelpost-test zero calibration reading (C,): -0.03 % db
Calibration gas concentration (C,,,): 25%db
Average prelpost-test calibration gas reading (C,): 249 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

0.243 % db

(@]
E
I
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USEPA Method 320
Ethylene Oxide
Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 3
Test Time: 1130-1200

Data Input:
Average FTIR reading (C): 0.0156 ppmv wb
Stack gas volumetric flow rate (Qgq): 3,117,412 scfh
Compound molecular weight (MW): 44.05 Ib/ib-mole

Sample calculations @ standard conditions (29.92 inches Hqg, 68.0 °F):

0.0156 ppmv wb

0.00179 x 10-6 Ib/scf

385.26x10° ft*/ Ib —~mole

MW ib/lb—-mole
ans.lh/sm‘ = ans X( J

Cgas,mg/scm = ans,lb/dsci x16.0319

0.0287 mg/scm

Egas,lb/hr = (C gas b/ dsct )X (Qsm ) 0.00557 Iblhr
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USEPA Method 2
Volumetric Flow Rate Sample Calcuiations

Client: Medline Industries

Location: Waukegan, lllinois

Source: ETO Abatement System Common Stack

Date: 3/5/2020

Run #: 4

Time: 1230-1300

Data Input

Carbon Dioxide (CO;): 0.24 %

Oxygen (O,): 20.56 %

Nitrogen (N;): 79.20 %

Fractional Moisture Content (B,,,) 0.001269 (from Starboost)
Stack Temperature (T;): 74.9 °F

Pitot Coefficient (C,): 0.84 dimensionless
Average square root of AP 0.8132

Barometric Pressure (P,,):
Static Pressure (S;)

Stack diameter:

Stack width:

Stack length:

Stack area (A):

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F)

29.23 inches Hg
-0.51 inches H,0
60.00 inches
nfa inches
n/a inches
19.6350 ft’

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

28.860 Ib/Ib-mole

28.846 Ib/Ib-mole

29.193 inches Hg

V, =8549x C, x VAP x %—-W = 46.542 feet/second
s x s

Q,=A,xV,x60 = 54,831 acfm
Q,, =Q, x 528°R x P = 52,808 scfm
= =™ || 20.02inHg ) | T, + 460
528°R P
= : = 3,168,463 scfh
Qo = Q> [(29.92in.Hg)x (Ts +460ﬂx €0 s¢

Qg = Qg x(1-By,) = 52,741 dscfm

3,164,442 dscfh
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USEPA Method 3-A
Stack Oxygen
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 4
Test Time: 1230-1300

Data Input:
Average chart reading (C): 20.48 % db
Average pre/post-test zero calibration reading (C,): 0.03 % db
Calibration gas concentration (C,,,): 21.0 % db
Average pre/post-test calibration gas reading (C,,): 2092 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

20.563 % db

(@]
]
I
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USEPA Method 3-A
Stack CO2
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 4
Test Time: 1230-1300

; Data Input:

i

2

3 Average chart reading (C): 0.21 % db
5 Average prelpost-test zero calibration reading (C,): -0.03 % db
; Calibration gas concentration (C,,,): 25%db
! Average prelpost-test calibration gas reading (C,,): 251 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

O
It

ma 0.235 % db
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USEPA Method 320
Ethylene Oxide
Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 4
Test Time: 1230-1300

Data Input:
Average FTIR reading (C): 0.0062 ppmv wb
Stack gas volumetric flow rate (Qgq): 3,168,463 scfh
Compound molecular weight (MW): 44.05 Ib/lb-mole

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

= 0.0062 ppmv wb
at detection limit

MW |b/ib—mole ] = 0.00071 x 10-6 Ib/scf

CG“JD/SC" = CG“ x[38526 x1 06 fta /b —mole at detection limit

C = Coasiraser X16.0319 = 0.0113 mg/scm

gas,mg/scm

Egas,lb/hr = (C gas b/ dscf )X (Qstd ) = 000224 Ib/hr
at detection limit
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USEPA Method 2

Volumetric Flow Rate Sample Calculations

Client: Medline Industries

Location: Waukegan, lllinais

Source: ETO Abatement System Common Stack

Date: 3/56/2020

Run #: 5

Time: 1325-1355

Data input

Carbon Dioxide (CO,): 0.25 %

Oxygen (0,): 20.59 %

Nitrogen (N,): 79.16 %

Fractional Moisture Content (B,,,) 0.001308 (from Starboost)
Stack Temperature (T,): 75.7 °F

Pitot Coefficient (C,): 0.84 dimensionless
Average square root of AP 0.7906

Barometric Pressure (Py,):
Static Pressure (S,)

Siack diameter:

Stack width:

Stack length:

Stack area (A,):

29.23 inches Hg
-0.57 inches H,0
60.00 inches
n/a inches
n/a inches
19.6350 ft*

28.864 Ib/ib-mole

28.850 Ib/Ib-mole

29.188 inches Hg

45.283 feet/second

eilt

528°R P,
Q, x . X
[(29.92ln.Hg] [Ts +460 H

[
g
i

528°R P
- : 60
Qo = Q, XKZQ.QZin.HgJX(TS +460HX

53,348 acfm

51,295 scfm

3,077,705 scfh

M928ET-663754-RT-414

39 of 269

51,228 dscfm

3,073,679 dscfh



USEPA Method 3-A
Stack Oxygen
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinais
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 5
Test Time: 1325-1355

Data Input:
Average chart reading (C): 20.49 % db
Average pre/post-test zero calibration reading (C,): 0.02 % db
Calibration gas concentration (C,,,): 21.0 % db
Average pre/post-test calibration gas reading (C,,): 20.90 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

20.592 % db

O
E
1
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USEPA Method 3-A
Stack CO2
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
TestRun#: 5
Test Time: 1325-1355

Data Input:
Average chart reading (C): 0.21 % db
Average pre/post-test zero calibration reading (C,): -0.05 % db
Calibration gas concentration (C,,,,): 25 %db
Average pre/post-test calibration gas reading (C,,): 2.53 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

0.251 % db

O
I
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USEPA Method 320
Ethylene Oxide
Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run#: 5
Test Time: 1325-1355

Data Input:
Average FTIR reading (C): 0.0062 ppmv wb
Stack gas volumetric flow rate (Qgq): 3,077,705 scfh
Compound molecular weight (MW): 44.05 Ib/lb-mole

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

= 0.0062 ppmv wb
at detection limit

Cgas,lblscf = Cgas X[

MW Ib/ib-mole = 0.00071 x 10-6 Ib/scf
385.26x10° ft°/ Ib —mole at detection limit

Cgas,mglscm = Cgas,lb/dsc' x16.0319 = 0.0113 mglscm

Egasiornr = (C gas bl dscl )X (st ) = 0.00217 Ib/hr
at detection limit
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USEPA Method 2

Volumetric Flow Rate Sample Calculations

Client: Medline Industries

Location: Waukegan, lllinois

Source: ETO Abatement System Common Stack

Date: 3/5/2020

Run #: 6

Time: 1420-1450

Data Input

Carbon Dioxide (CO,): 0.30 %

Oxygen (0,): 20.63 %

Nitrogen (N,): 79.08 %

Fractional Moisture Content (B,,,) 0.001314 (from Starboost)
Stack Temperature (T,): 77.5 °F

Pitot Coefficient (C): 0.84 dimensionless
Average square root of AP 0.8147

Barometric Pressure (Pp,,):
Static Pressure (S,)

Stack diameter:

Stack width:

Stack length:

Stack area (A,):

/

S

jons (29.92 inches Hg, 68

29.23 inches Hg
-0.51 inches H;0
60.00 inches
n/a inches
n/a inches
19,6350 ft*

28.873 Ib/ib-mole

28.858 Ib/ib-mole

29.193 inches Hg

46.732 feetisecond

528°R P,
Qo = Qo [(29.92in.Hg] * (Ts n 460]}

528°R P
= S 0
Qv = Qo x [(29.92in.Hg] X [Ts +4eoﬂ <6

55,054 acfm

52,766 scfm

3,165,972 scth
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3,161,810 dscfh



USEPA Method 3-A
Stack Oxygen
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, !llinois
Source: ETO Abatement System Cammon Stack
Test Date: 3/5/2020
Test Run #: 6
Test Time: 1420-1450

Data Input:
Average chart reading (C): 20.50 % db
Average prelpost-test zero calibration reading (C,): -0.01 % db
Calibration gas concentration (C,,,): 210%db
Average prel/post-test calibration gas reading (C,,): 2087 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

o

20.626 % db

Cyas =(Z§—cc,)cm_Co
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USEPA Method 3-A
Stack CO2
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run#: 6
Test Time: 1420-1450

Data Input:
Average chart reading (C): 0.22 % db
Average prel/post-test zero calibration reading (C,): -0.09 % db
Calibration gas concentration (C,,..): 25%db
Average pre/post-test calibration gas reading (C,,): 2.54 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):
- 7

0.297 % db

O
]
u
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USEPA Method 320
Ethylene Oxide
Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, llinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run#: 6
Test Time: 1420-1450

Data Input:
Average FTIR reading (C): 0.0118 ppmv wb
Stack gas volumetric flow rate (Qq): 3,165,972 scfh
Compound molecular weight (MW): 44.05 Ib/Ib-mole

@ standard conditions (29.92 inches Hg, 68.0 °F):

0.0118 ppmv wb

0.00135 x 10-6 Ib/scf

MW Ib/Ib—mole j

Cyusores =C
gssibsot = gas X(385.26x1 0°ft*/ Ib—mole

Cgas,mg/scm = Cgas,ibldscf x16.0318

0.0216 mg/scm

]

0.00427 Ib/hr

Egas.lb/hr = (C gas b/ dscf ) X (st )
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USEPA Method 2

Volumetric Flow Rate Sample Calculations

Client: Medline Industries

l.ocation: Waukegan, lllinois

Source: ETO Abatement System Common Stack

Date: 3/512020

Run #: 7

Time: 1612-1542

Data Input

Carbon Dioxide (CO;): 0.27 %

Oxygen (O;): 20.60 %

Nitrogen (Ny): 79.12 %

Fractional Moisture Content (B,,,) 0.001317 (from Starboost)
Stack Temperature (T;): 78.0 °F

Pitot Coefficient (C,): 0.84 dimensionless
Average square root of AP 0.7992

Barometric Pressure (Py,,):
Static Pressure (8,

Stack diameter:

Stack width:

Stack length:

Stack area (A;):

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

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

29.23 inches Hg
-0.48 inches H;0
60.00 inches
n/a inches
n/a inches
19.6350 ft*

28.868 Iblib-mole

28.854 |b/lb-mole

29.195 inches Hg

45.866 feet/second

528°R P,
Qo = Qe x I:(29.92in.ng * [Ts +460]J

528°R P,
Qo = Q. > I:(29.92in.Hg) ) (Ts N 460]} x 60

54,034 acfm

51,744 scfm

3,104,662 scfh

Qstd = st x(1—Bwu)

Qdd = st X (1_Bwo)x 60
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3,100,574 dscfh



USEPA Method 3-A
Stack Oxygen
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
L.ocation: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
TestRun#: 7
Test Time: 1512-1542

Data Input:
Average chart reading (C): 20.52 % db
Average prelpost-test zero calibration reading (C,): 0.01 % db
Calibration gas concentration (C,,,,): 21.0 % db
Average prelpost-test calibration gas reading (C,,): 2091 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

(= C.. = 20.604 % db
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USEPA Method 3-A
Stack CO2
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 7
Test Time: 1512-1542

Data Input:
Average chart reading (C): 0.22 % db
Average pre/post-test zero calibration reading (C,): -0.06 % db
Calibration gas concentration (C,,.): 2.5 %db
Average pre/post-test calibration gas reading (C.,): 2.55 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

0.273 % db

O
]
i
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USEPA Method 320
Ethylene Oxide
Emission Rate Calculation

Company: Medline Industries
L.ocation: Waukegan, lllincis
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 7
Test Time: 1512-1542

Data Input:
Average FTIR reading (C): 0.0123 ppmv wb
Stack gas volumetric flow rate (Qgq): 3,104,662 scfh
Compound molecular weight (MW): 44.05 Ib/ib-mole

OF.

0.0123 ppmv wb

0.00141 x 10-6 Ib/scf

c _C. % MW |b/lb—-mole
gas,fb/sct 985 71 385.26 x10° #t* / b — mole

Cgas,mg/scm = Cgas,lb/uscf x16.0319

0.0225 mg/scm

0.00437 Ib/hr

Egss,lblhr = (C gas b/ dsct )X (Qsm )
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USEPA Method 2

Volumetric Flow Rate Sample Calculations

Client: Medline Industries

Location: Waukegan, lllinois

Source: ETO Abatement System Common Stack

Date: 3/5/2020

Run #: 8

Time: 1609-1639

Data Input

Carbon Dioxide (CO,): 0.23 %

Oxygen (O;): 20.59 %

Nitrogen (N,): 79.18 %

Fractional Moisture Content (B,,.) 0.001251 (from Starboost)
Stack Temperature (T,): 75.9 °F

Pitot Coefficient (C,): 0.84 dimensionless
Average square root of AP 0.7881

Barometric Pressure (Py,,):
Static Pressure (S,)

Stack diameter:

Stack width:

Stack length:

Stack area (A,):

M, = (044 x %CO, ) + (0.32 x %0, ) + (0.28 x %N, )

Sample calculations @ standard conditions (29.92 inches Hg, 68

28.23 inches Hg
-0.41 inches H,0
60.00 inches
n/a inches
n/a inches
19,6350 ft*

28.861 Ibl/lb-mole

M, = (M, x (1-B,,))+(18 xB,,)

28.847 Ib/lb-mole

29.200 inches Hg

45.142 feet/second

Q,=A, xV, x60

528°R P,
Qv = Qa > [(29.92in.Hg] * (Ts +4eoﬂ

Q,, =Q, x|[=228R 1 [_P_}|«e0
29.92in.Hg T, +460

53,181 acfm

51,136 scfm

3,068,153 scfh
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51,072 dscfm

3,064,314 dscfh



USEPA Method 3-A
Stack Oxygen
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
l.ocation: Waukegan, lllincis
Source: ETO Abatement System Commaon Stack
Test Date: 3/5/2020
Test Run#: 8
Test Time: 1609-1639

Data Input:
Average chart reading (C): 20.54 % db
Average pre/post-test zero calibration reading (C,): 0.04 % db
Calibration gas concentration (C,,.): 210 %db
Average pre/post-test calibration gas reading (C,,): 20.95 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F);

C = 20.587 % db

M928ET-663754-RT-414 52 of 269



USEPA Method 3-A
Stack CO2
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinocis
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
TestRun #: 8
Test Time: 1609-1639

Data Input:
Average chart reading (C): 0.21 % db
Average prel/post-test zero calibration reading (C,): -0.03 % db
Calibration gas concentration (C,,,): 2.5 %db
Average prelpost-test calibration gas reading (C,,): 2.56 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

0.232 % db

(@]
]
1
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USEPA Method 320
Ethylene Oxide
Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
TestRun #: 8
Test Time: 1609-1639

Data Input:
Average FTIR reading (C): 0.0090 ppmv wb
Stack gas volumetric flow rate (Qyyq): 3,068,153 scfh
Compound molecular weight (MW): 44.05 Ib/lb-mole

alculations @ standard conditions (29.92 inches Hg, 68.0 °F):

0.0090 ppmv wb

0.00103 x 10-6 Ib/scf

385.26x10° ft° / Ib —mole

MW Ib/Ib —-mole
Cgas,lb/scf = Cgas X( J

Cgas,mglscm = Cgas,lh/dscf x16.0319

0.0165 mg/scm

0.00315 Ib/hr

Egas,lblhr = (C gas b/ dsef ) X (Qsm )
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USEPA Method 2
Volumetric Flow Rate Sample Calculations

Client: Medline Industries

Location: Waukegan, lllinois

Source: ETO Abatement System Common Stack

Date: 3/5/2020

Run #: 9

Time: 1708-1738

Data Input

Carbon Dioxide (CO,): 023 %

Oxygen (Q,): 2061 %

Nitrogen (N;): 7917 %

Fractional Moisture Content (B,,,) 0.001243 (from Starboost)
Stack Temperature (T,): 74.9 °F

Pitot Coefficient (C,): 0.84 dimensionless
Average square root of AP 0.8069

Barometric Pressure (Py,,): 29.23 inches Hg
Static Pressure (Sy) -0.43 inches H,0
Stack diameter: 60.00 inches

Stack width: n/a inches

Stack length: n/a inches

Stack area (A,): 19.6350 ft?

M, = (044 x %CO, ) +(0.32 x %0,) + (0.28 x %N, ) = 28.861 Ib/lb-mole

=
[

(Myx(1-B,)) +(18xB,,) = 28.847 Ib/ib-mole

p-p 4+ S_ = 29.198 inches Hg
136

V. =8549xC_x+APx [~2— — = 46.176 feet/second

Q,=A,xV,x60 = 54,400 acfm

5oy ek

Q. -q,x|[-228R 1, [_F = 52,403 scfm
s« =™ 1| 2002inHg )| T, + 460
528°R P
= s 60 = 3,144,176 scfh
Qo = Qe x [[29.92in.Hg]x [Ts +460ﬂ x

Qg =Q,, x(1-B,,) = 52,338 dscfm

Qg = Q,, *(1-B,,)x60 = 3,140,266 dscfh
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USEPA Method 3-A
Stack Oxygen
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Commaon Stack
Test Date: 3/5/2020
Test Run #: 9
Test Time: 1708-1738

Data Input:
Average chart reading (C): 20.53 % db
Average pre/post-test zero calibration reading (C,): 0.05 % db
Calibration gas concentration (C,,,): 210 % db
Average pre/post-test calibration gas reading (C,,): 20.92 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):
7

20.605 % db

(@]
3
1
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USEPA Method 3-A
Stack CO2
Calibration Drift Correction And Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Comman Stack
Test Date: 3/5/2020
Test Run #: 9
Test Time: 1708-1738

Data Input:
Average chart reading (C): 0.21 % db
Average prelpost-test zero calibration reading (C,): -0.03 % db
Calibration gas concentration (C,,,): 25%db
Average prelpost-test calibration gas reading (C,,): 2.54 % db

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

O
3
I

0.230 % db
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USEPA Method 320
Ethylene Oxide
Emission Rate Calculation

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 9
Test Time: 1708-1738

Data Input:
Average FTIR reading (C): 0.0134 ppmv wb
Stack gas volumetric flow rate (Qgq): 3,144,176 scfh
Compound molecular weight (MW): 44.05 Ib/Ib-mole

Hg, 68.0 °F):

0.0134 ppmv wb

0.00153 x 10-6 Ib/scf

385.26x10° ft° / Ib—mole

MW Ib/lb - mole
Cgas,lb/scf = Cgas X( ]

Cgas,mg/scm = Cgas,lb/dscf x16.0319

0.0246 mglscm

0.00482 Ib/hr

Egas,lblhr = (C gas|b/ dscf ) X (Qsm )
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Medline Industries: Waukegan, lllinois
March 2020 EtO Abatement System Common Stack Initial PS Test

APPENDIX B
FIELD DATA
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TRAVERSE POINT LOCATION FOR CIRCULAR AND RECTANGULAR DUCTS

Plant: Mediline Industries

Date: 31512020

Sampling Location: ETO Abatement System Common Stack

Particulate or Velocity Traverse? Velocity
TEST PORT LOCATION:
Nearest Upstream Distance from Disturbance (A) 120.0 (inches)
Nearest Downstream Distance from Disturbance (B) 498.0 (inches)
CIRCULAR DUCT DIMENSIONS:
Inside of Far Wall to
Outaide of Port (Distance C) 66.00 (inches)
Inside of Near Wall to
Outside of Port (Distance D) 6.00 (inches)
Circular Stack Diameter 60.00 (inches)
RECTANGULAR DUCT DIMENSIONS:
Duct Dimensions (Rectangular) nla Width (inches)
nla Depth (inches)
Inside of Near Wall to
Outside of Port (Distance D) nla (inches)
- . - ) 2xLxW
Duct Equivilent Diameter (Rectangular) nla Eq. Dia. (inches) Ey. Digm= Lo
+
UPSTREAM AND DOWNSTREAM DISTURBANCE LOCATION:
Disturbance A Diameters (A diams.) 2.0 diameters
Disturbance B Diameters (B diams.) 8.3 diameters

RESULTANT TRAVERSE POINTS FOR VELOCITY MEASUREMENT:

Total Number of Traverse Points Used 16.0
Total Number of Test Ports 2.0 *(use first half of test points on circular stacks
Points Per Port* 8.0 if using more that two test ports)
Product of Traverse Point
Columns ‘Location From
Traverse Fraction 1and 2 Distance Outside of
Point of Stack Stack (to nearest D (Port Port (sum of
Number 1.D. 1.D. 1110 inch) Depth) columns 3.and 4)
1 3.20 60.00 1.92 6.00 7.92
2 10.50 60.00 6.30 6.00 12.30
3 19.40 60.00 11.64 6.00 17.64
4 32.30 60.00 19.38 6.00 25.38
5 67.70 60.00 40.62 6.00 46.62
6 80.60 60.00 48.36 6.00 54.36
7 89.50 60.00 53.70 6.00 59.70
8 96.80 60.00 58.08 6.00 64.08
9
10
11
12
13
14 CEMS:
15 16.7 60.0 10.02 6.00 16.02
16 50.0 60.0 30.00 6.00 36.00
17 83.3 60.0 49,98 6.00 55.98
18
19
20
21
22
23
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& Ci" & rmail.google.com;t

Current Location
Park City IL

Observation Station

1D KGN

Name: Chicago/Waukegan Regional Airport
State: 1L

Latitude: 42 43

Longitude: -87 86

Elevation: 709 {1,

Last Updated: 5 Mar 08:55 am C57T

Current Conditions

Temperature: 42°F (6"C)

Weather:; Partly Cloudy
Hurnidity: A%,

Wind Speed: 5 20 MPH

Wind Gust: 31 MPH

Barometer: 209400, (1074.8 mb)
Dew Paint: 2AYF (470

Wind Chill: A3°F (170

Heat Index: NS &

Visibility: 10.00 mi.
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\ MONTROSE
{_ AR GUALITY SERVICES
paNt  Meol /. L
DATE 3/ 2020

LOCATION  {s ot fo-rr Py s

VELOCITY TRAVERSE
AND

CYCLONIC FLOW VERIFICATION

SOURCE (. pmmp < foncic.
STACKID (O
PROBE#/TC#  7p¢
BAROMETRIC PRESSURE, in.Hg 24,02
OPERATORS LC | (/¢ - SCHEMATIC OF TRAVERSE POINT LAYOUT
RUNNO. | » RUNNO. __ =< )
STATIC, in. H,O _~— Q H‘j STATIC, in. H,0 "“, ('f
T3y q'.34 101 7% © 2
START: _* . STOP: { . START: %7, : stop: _(C© <
PRE-TEST:4/~ DI~ POST-TEST:4/~ (9 PRE-TEST: 1/0 K- POST-TEST: 47/~ O/
TRAVERSE | VELOCITY STACK YAW TRAVERSE | VELOCITY STACK YAW
POINT | HEAD,AP | TEMP. | ANGLE POINT | HEAD,AP | TEMP. | ANGLE
NUMBER | (in. H,0) (°F) () NUMBER | (in. H,0) (°F) ()
1 1.6 X I 1 CJl ¢
2 1000 | £ T2 2 1) G2 | =g
31e, 02 22 S 1 OLT | 9¢
gy 1Nelqd [ 9% v | G078 ]
sl A.72 1 73 ¢ | 8, 20 5
L 10,74 75 ¢ 1) 23l 7S
@20 1% 716,70 | 35z
gl | 75 ClO. 63| 72
oS | 75 H G NATE S
2l 0,73 5 21ACS | 78
¢ | 9631 3 vy 1 (). (%] 7 <
cl (@22l 97 1.2 | 2%
L Bo Gl 7Y e |@. 7 | 75
2 1. b72] 7% 2 | 0.20 | 2¢
A I 0 e g | U. e | ¢
AVERAGE[ ) 3147 (Y A 3 AVERAGE[D,% 040 [ 74{)
L L e L~
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<s

MONT ﬁugéj VELOCITY TRAVERSE
PROGHALITY SERVICES AND

CYCLONIC FLOW VERIFICATION

4 ]%

PLANT e, [{ b,

DATE T/ 202 0
LOCATION  iJeie £ edhepn, [/
SOURCE Cppmrpn Sl b
STACK ID &0

PROBE #/TC# 70 3
BAROMETRIC PRESSURE, in. Hg 29,275

OPERATORS Y C /|/jc. SCHEMATIC OF TRAVERSE POINT LAYOUT
RUNNO. 2 RUNNO. _ 7
STATIC,in. H,0 — () « ¢y ' STATIC, in. H,0 — & « > | WHO — 0.5 /
START: 11120  sTOP: “,}X J START: ! stop: (-2 ! 58
PRE-TEST: +/~2%4.  post-TEST: T/ 04 PRE-TEST: POST-TEST.”}’"/ o&,
TRAVERSE | VELOCITY | STACK YAW TRAVERSE | VELOCITY | STACK YAW
POINT | HEAD,AP | TEMP. | ANGLE POINT | HEAD,AP | TEMP. | ANGLE
NUMBER | (in. H,0), (°F) ) NUMBER | (in. H,0) (°F) ©)
20427 ¢ 1 p.<a 7%
2| Y | v NNV INEEY)
RV, i ANz
u D G5 | 7 Tl Ldl o<
< //. @ Y i (,’ﬁ_ ¢l & (.47 P e
Ll g | 96 cl@ g | 9
7 A “7(f e ({{)i 6; &7 @73/
B2 | 2l 0. L] I5
j 152 | =4 0. ¢ /"
2 | 0. (] —7¢” 2|00 45 7 sl
A VA T Sl LG | e |76
TP (ol 7 e o1 <
sl (L% 7T IR A- 7 &
A AN 7 C ¢ | 71 i
710, 7] 26 £ 79 | 7
g0 €9 wia Kl 78 -7
AVERAGE| o). ss(w;\/ T T AVERAGE| (), G732 [ 5F
AN 3/g/;;o v v V" Form FOF 4005.00
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VELOCITY TRAVERSE

AND

CYCLONIC FLOW VERIFICATION

PLANT Med [np
OATE 77572000
LOCATION wdw;é;a,qmﬂ‘ Y
SOURCE Commpn Glacy
STACK ID {, ©
PROBE #/TC# 0%
BAROMETRIC PRESSURE, in. Hg =~ Q4,25
OPERATORS D / Vi SCHEMATIC OF TRAVERSE POINT LAYOUT
RUNNO. & RUN NO. é; |
STATIC, in. H,0 —f} , ¢ STATIC,in. H,0 = (0, & [ o
START: [FZ5 ’ stop: /355 START: ,{Lfm?;f:? STOP: “;‘/_‘35‘7
PRE-TEST: T7-Cl posT-TEST: /< Ok PRE-TEST- "~ O POST-TEST: 1 =0 (=
TRAVERSE | VELOCITY | STACK YAW TRAVERSE | VELOCITY | STACK YAW
POINT | HEAD,AP | TEMP. | ANGLE POINT | HEAD, AP | TEMP. | ANGLE
NUMBER | (in. H,0) (°F) ) NUMBER | (in. H,0) (°F) (°)
(lgsS=z | 7¢ i1 750 | 773
ol )G | T¢ 2 1/. €71 79
H AN % 3 10 6d wg
“ ] Ch (& | w7 710 s | =
A . 21 70 SO0, R | 78
Yl el 7, ¢ 10 77 73
WO LA e 2 1 W7 | 725
Pl ol &4 X|lped | =54
O L.E 1 7 106 |99
Y| D¢ H] T¢ A L 177
o sl ¢ 106 7%
@ fe | o7 v 10.6 1 | 72
Cle, Y| 54 10070 | 28
Gl o0 | 7& C 7% | 77
210, 9] 76 71724 | -7
0o 7] T 21220 | 99
AVERAGE| (' 7474 | 1< 7 AVERAGE[ 5,479 Z | 11. 5.
[ O-?ﬁf‘?/// L~ Form FOF 4005.00
w
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\ &/EU% 1 %é ML

ATR QUALITY ES

PLANT /"’L{J Line

DATE 2/C/ 200

LOCATION  intt g i T/

SOURCE i i  Chueé

STACK ID c ol

PROBE #/TC# 7<%

BAROMETRIC PRESSURE, in. Hg =~ %7 2 2

OPERATORS ¢ / (/ /<

RUN NO
STATICUm H,0 =V -5 Z) 794

VELOCITY TRAVERSE
AND
CYCLONIC FLOW VERIFICATION

SCHEMATIC OF TRAVERSE POINT LAYOUT

RUNNO. 55
STATIC, in. H,0 ~//. %/

START: /¢ '0™7 stop: 16.%7)

PRE-TEST: 4o~~ /& POST-TEST: X7 ~k

TRAVERSE | VELOCITY STACK YAW
POINT HEAD, AP TEMP. ANGLE

START: [/ stop: 1172
PRE-TEST: 47~ & de- POST-TEST: 4 ~24-
TRAVERSE | VELOCITY | STACK YAW
POINT | HEAD,AP | TEMP. | ANGLE
NUMBER | (in. H,0) (°F) )
I {4 77 725
114 6“7 2L
Jlpeg | Ig
1D, &3 | =4
o co | %
Ll & 7 | 78
Vo sy | 78
1065 |79
0. Cx | 1R
2 L ES 7%
3 (9:/,;/ :772
s fV f’ =32
c [0.c7 | 7¢
7 m(7 / "
¥ &0 7
AVERAGE[ T, 144 > 79,0

NUMBER | (in. H,0) (°F) ©)
[ d”éé’ /<
2 D & )4
3 Oéﬁ% oA
NO.C )
S\ o 2
. 69| —2¢
| eS| Te
Bl O &R | 7
(1 d.s7 1 77
2l $% o S
clo- 6D | 5o
Y Dol Tl
i e 26
Llr2es | —a
7 | O G 7.&

NS
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Medline Industries: Waukegan, lllinois
March 2020 EtO Abatement System Common Stack Initial PS Test

APPENDIX C
REFERENCE METHOD MONITORING DATA
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Reference Method Monitor Data

One-Minute Averages
Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack Monitor Monitor
Test Date: 03/05/20 #1 #2
Run #: 1 Clock Elapsed  Stack Oxygen Stack CO2
Test Time: 0923-0953 Time Time % %
Reference Method Monitor #1: 09 : 23 0 .-
Analyzer Type: Stack Oxygen 09 : 24 1 20.57 0.26
Analyzer Scale: 21.00 % 09 : 25 2 20.56 0.23
Pre-test calibration span value: 20.96 % 09 : 26 3 20.53 0.16
Post-test calibration span value 20.92 % 09 : 27 4 20.54 0.26
Pre-test calibration zero value: 0.05 % 09 : 28 5 20.56 0.22
Post-test calibration zero value: 0.03 % 09 : 29 6 20.57 0.25
Calibration gas type: Protocol 1 Oxygen % 09 : 30 7 20.55 0.24
Calibration gas concentration: 21.00 % 09 : 3N 8 20.61 0.25
Monitor uncorrected average: 20.58 % 08 : 32 9 20.60 0.21
Monitor drift corrected average: 20.64 % 09 : 33 10 20.53 0.21
Reference Method Monitor #2: 09 : 34 11 20.59 0.23
Analyzer Type: Stack CO2 09 : 35 12 20.64 0.28
Analyzer Scale: 5.00 % 09 : 36 13 20.59 0.23
Pre-test calibration span value: 251 % 09 : 37 14 20.58 0.26
Post-test calibration span value 2.52 % 09 : 38 15 20.51 0.20
Pre-test calibration zero value: 0.00 % 09 : 39 16 20.58 0.26
Post-test calibration zero value: 0.02 % 09 : 40 17 20.59 0.25
Calibration gas type: Protocol 1 CO2 % 09 @ M 18 20.61 024
Calibration gas concentration: 2.50 % 09 : 42 19 20.54 0.21
Monitor uncorrected average: 0.24 % 09 : 43 20 20.60 0.23
Monitor drift corrected average: 0.23 % 09 : 44 21 20.53 0.22
09 : 45 22 20.63 0.26
09 : 46 23 20.60 0.22
09 : 47 24 20.59 0.28
09 : 48 25 20.54 0.18
09 : 49 26 20.58 0.27
09 : 80 27 20.65 0.33
09 : 51 28 20.60 0.24
09 : 82 29 20.60 0.27
09 : 53 30 20.55 0.20
AVERAGE: 20.58 0.24
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Reference Method Monitor Data
One-Minute Averages

Company: Medline Industries

Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack Monitor Monitor
Test Date: 03/05/20 #1 #2
Run #: 2 Clock Elapsed  Stack Oxygen Stack CO2
Test Time: 1018-1048 Time Time % %
Reference Method Monltor #1: 10 : 18 0 .. . =
Analyzer Type: Stack Oxygen 10 : 19 1 20.50 0.20
Analyzer Scale: 21.00 % 10 : 20 2 20.53 0.23
Pre-test calibration span value: 20.92 % 10 @ 21 3 20.43 0.10
Post-test calibration span value 20.85 % 10 : 22 4 20.51 0.18
Pre-test calibration zero value: 0.03 % 10 : 23 5 20.47 0.17
Post-test calibration zero value: 0.01 % 10 : 24 6 20.58 0.28
Calibration gas type: Protocol 1 Oxygen % 10 : 25 7 20.53 0.26
Calibration gas concentration: 21.00 % 10 : 26 8 20.53 0.25
Monitor uncorrected average: 20.54 % 10 © 27 9 20.57 0.23
Monitor drift corrected average: 20.66 % 10 : 28 10 20.58 0.20
[ Reference Method Monitor #2: | 10 : 29 11 20.57 0.24
Analyzer Type: Stack CO2 10 @ 30 12 20.57 0.23
Analyzer Scale: 5.00 % 10 : 31 13 20.59 0.23
Pre-test calibration span value: 2.52 % 10 : 32 14 20.52 0.18
Post-test calibration span value 248 % 10 : 33 15 20.58 0.23
Pre-test calibration zero value: 0.02 % 10 : 34 16 20.53 0.26
Post-test calibration zero value: -0.02 % 10 : 35 17 20.58 0.22
Calibration gas type: Protocol 1 CO2 % 10 : 36 18 20.50 0.17
Calibration gas concentration: 2.50 % 10 © 37 19 20.53 0.20
Monitor uncorrected average: 022 % 10 : 38 20 20.55 0.23
| Monitor drift corrected average: 0.22 % 10 @ 39 21 20.55 0.24
é; 10 : 40 22 20.55 0.21
10 : 41 23 20.57 0.22
* 10 : 42 24 20.56 0.22
10 : 43 25 20.49 0.17
10 : 44 26 20.57 0.23
10 : 45 27 20.55 0.20
10 : 46 28 20.58 0.25
10 : 47 29 20.54 0.26
10 : 48 30 20.50 0.19
AVERAGE: 20.54 0.22
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Reference Method Monitor Data
One-Minute Averages
Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack Monitor Monitor
Test Date: 03/05/20 # #2
Run #: 3 Clock Elapsed  Stack Oxygen Stack CO2

Test Time: 1130-1200 Time Time % %
Reference Method Monitor #1: 11 : 30 0 ...
Analyzer Type: Stack Oxygen 11 31 1 20.58 0.25
Analyzer Scale: 21.00 % 11 @ 32 2 20.52 0.16
Pre-test calibration span value: 20.85 % 11 : 33 3 20.54 0.21
Post-test calibration span value 20.88 % 11 : 34 4 20.56 0.28
Pre-test calibration zero value: 0.01 % 11 : 35 5 20.49 0.18
Post-test calibration zero value: 0.03 % 11 : 36 6 20.50 0.18
Calibration gas type: Protocol 1 Oxygen % 11 @ 37 7 20.56 0.18
Calibration gas concentration: 21.00 % 11 : 38 8 20.52 0.22
Monitor uncorrected average: 20.53 % 11 : 39 9 20.50 0.20
Monitor drift corrected average: 20.66 % 11 : 40 10 20.50 0.18
Reference Method Monitor #2: 11 4 11 20.54 0.22
Analyzer Type: Stack CO2 11 : 42 12 20.51 0.20
Analyzer Scale: 5.00 % 11 : 43 13 20.54 0.23
Pre-test calibration span value: 249 % 11 : 44 14 20.56 0.21
Post-test calibration span value 248 % 11 : 45 15 20.49 0.17
Pre-test calibration zero value: -0.02 % 11 : 46 16 20.52 0.25
Post-tast calibration zero value: -0.04 % 11 @ 47 17 20.57 0.22
Calibration gas type: Protocol 1 CO2 % 11 : 48 18 20.50 0.20
Calibration gas concentration: 2.50 % 11 : 49 19 20.58 0.25
Monitor uncorrected average: 021 % 11 : 80 20 20.60 0.27
Monitor drift corrected average: 0.24 % 11 : 81 21 20.54 0.21
11 : 52 22 20.52 0.22
11 : 83 23 20.52 0.20
11 : 54 24 20.56 0.25
11 : 55 25 20.52 0.24
11 : 56 26 20.48 0.20
11 @ 87 27 20.50 0.19
11 : 58 28 20.50 0.22
11 @ 59 29 20.50 0.18
12 : 0 30 20.51 0.20
AVERAGE: 20.53 0.21
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Reference Method Monitor Data
One-Minute Averages
Company: Medline Industries
Location: Waukegan, lllinocis
Source: ETO Abatement System Common Stack Monitor Monitor
Test Date: 03/05/20 #1 #2
Runi#: 4 Clock Elapsed  Stack Oxygen Stack CO2
Test Time: 1230-1300 Time Time % %
Reference Method Monitor #1: 12 @ 30 0 . _ _
Analyzer Type: Stack Oxygen 12 : 31 1 20.52 0.23
Analyzer Scale: 21.00 % 12 : 32 2 20.50 0.21
Pre-test calibration span value: 20.88 % 12 : 33 3 20.54 0.23
Post-test calibration span value 20.95 % 12 : 34 4 20.49 0.18
Pre-test calibration zero value: 0.03 % 12 : 35 5 20.52 0.22
Post-test calibration zero value: 0.04 % 12 : 36 6 20.51 0.18
Calibration gas type: Protocol 1 Oxygen % 12 : 37 7 20.50 0.22
Calibration gas concentration: 21.00 % 12 : 38 8 20.49 0.21
Monitor uncorrected average: 20.48 % 12 : 39 9 20.55 0.25
Monitor drift corrected average: 20.56 % 12 : 40 10 20.48 0.18
Reference Method Monitor #2: 12 : 41 11 20.47 0.22
Analvzer Type: Stack CO2 12 : 42 12 20.53 0.21
Analyzer Scale: 5.00 % 12 : 43 13 20.47 0.20
Pre-test calibration span value: 249 % 12 : 44 14 20.50 0.24
Post-test calibration span value 2.54 % 12 : 45 16 20.46 0.21
Pre-test calibration zero value: -0.04 % 12 : 46 16 20.41 0.19
Post-test calibration zero value: -0.01 % 12 : 47 17 20.48 0.22
Calibration gas type: Protocol 1 CO2 % 12 : 48 18 20.49 0.24
Calibration gas concentration: 2.50 % 12 : 49 19 20.45 0.19
Manitar uncarrected average: 021 % 12 : 50 20 20.49 0.21
Monitor drift corrected average: 0.24 % 12 : 51 21 20.43 0.22
12 : 52 22 20.49 0.23
12 : 53 23 20.47 0.23
12 : 54 24 20.43 0.18
12 : 55 25 20.49 0.23
12 : 56 26 20.45 0.21
12 : 57 27 20.46 0.19
12 : 58 28 20.51 0.25
12 : 59 29 20.43 0.17
13 : 0 30 20.44 0.21
AVERAGE: 20.48 0.21
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Reference Method Monitor Data

One-Minute Averages

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 03/05/20
Run#: 5
Test Time: 1325-1355

Reference Method Monltor #1:

Analyzer Type: Stack Oxygen
Analyzer Scale: 21.00 %
Pre-test calibration span value: 20.95 %
Post-test calibration span value 20.85 %
Pre-test calibration zero value: 0.04 %
Post-test calibration zero value: 0.00 %
Calibration gas type: Protocol 1 Oxygen %
Calibration gas concentration: 21.00 %
Monitor uncorrected average: 20.49 %
Monitor drift corrected average: 20.59 %
Reference Method Monitor #2:
Analyzer Type: Stack CO2
Analyzer Scale: 5.00 %
Pre-test calibration span value: 2.54 %
Post-test calibration span value 2.53 %
Pre-test calibration zero value: -0.01 %
Post-test calibration zero value: -0.08 %
Calibration gas type: Protocol 1 CO2 %
Calibration gas concentration: 2.50 %
Monitor uncorrected average: 021 %
Monitor drift corrected average: 0.25 %

Monitor Monitor
#1 #2

Clock Elapsed  Stack Oxygen Stack CO2
Time Time % %
13 : 25 0 o
13 : 26 1 20.55 0.21
13 @ 27 2 20.48 0.19
13 : 28 3 20.46 0.17
13 : 29 4 20.53 0.26
13 : 30 5 20.47 0.22
13 31 6 20.52 0.20
13 @ 32 7 20.52 0.24
13 @ 33 8 20.49 0.27
13 : 34 9 20.48 0.17
13 : 35 10 20.47 0.18
13 : 36 11 20.46 017
13 @ 37 12 20.44 0.18
13 : 38 13 20.46 0.22
13 @ 39 14 20.49 0.17
13 : 40 15 20.49 0.21
13 ' 41 16 20.48 0.24
13 : 42 17 20.49 0.18
13 : 43 18 20.48 0.21
13 : 44 19 20.48 0.21
13 : 45 20 20.43 0.19
13 : 46 21 20.47 0.20
13 : 47 22 20.50 0.23
13 : 48 23 20.45 0.21
13 : 49 24 20.47 0.23
13 : 50 25 20.51 0.22
13 @ 51 26 20.52 0.23
13 @ 52 27 20.51 0.21
13 : 83 28 20.54 0.31
13 : 54 28 20.54 0.25
13 : 55 30 20.54 0.23
AVERAGE: 20.49 0.21
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Reference Method Monitor Data

One-Minute Averages
Company: Medline Industries
Location: Waukegan, lllingis
Source: ETO Abatement System Common Stack Monitor Monitor
Test Date: 03/05/20 #1 #2
Run #: 6 Clock Elapsed  Stack Oxygen Stack CO2
Test Time: 1420-1450 Time Time % %
Reference Method Monitor #1: 14 : 20 0 - o
Analyzer Type: Stack Oxygen 14 : 21 1 20.49 0.22
Analyzer Scale: 21.00 % 14 : 22 2 20.53 0.23
Pre-test calibration span value: 20.85 % 14 : 23 3 20.56 0.24
Post-test calibration span value 20.89 % 14 : 24 4 20.51 0.21
Pre-test calibration zero value: 0.00 % 14 : 25 5 20.48 0.20
Post-test calibration zero value: -0.02 % 14 : 26 6 20.51 0.25
Calibration gas type: Protocol 1 Oxygen % 14 : 27 7 20.56 0.23
Calibration gas concentration: 21.00 % 14 : 28 8 20.49 0.21
Monitor uncorrected average: 20.50 % 14 : 29 9 20.57 0.26
Monitor drift corrected average: 20.63 % 14 : 30 10 20.47 0.23
Reference Method Monitor #2: 14 3 11 20.54 0.23
Analyzer Type: Stack CO2 14 : 32 12 20.50 0.21
Analyzer Scale: 5.00 % 14 : 33 13 20.49 0.21
Pre-test calibration span value: 253 % 14 : 34 14 20.49 0.25
Past-test calibration span value 2.55 % 14 : 35 15 20.48 0.21
Pre-test calibration zera value: -0.08 % 14 : 36 16 20.49 0.22
Post-test calibration zero value: -0.11 % 14 : 37 17 20.52 0.25
Calibration gas type: Protocol 1 CO2 % 14 : 38 18 20.46 0.18
Calibration gas concentration: 2.50 % 14 : 39 19 20.49 0.18
Monitar uncorrected average: 0.22 % 14 : 40 20 20.43 0.19
Monitor drift corrected average: 0.30 % 14 : 41 21 20.49 0.22
14 : 42 22 20.55 0.23
14 : 43 23 20.48 0.20
14 : 44 24 20.50 0.26
14 . 45 25 20.47 0.26
14 : 46 26 20.50 0.25
14 : 47 27 20.49 0.23
14 : 48 28 20.47 0.19
14 : 49 29 20.44 0.17
14 : 50 30 20.42 0.15
AVERAGE: 20.50 0.22
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Reference Method Monitor Data

One-Minute Averages
Company: Medline Industries
Location: Waukegan, lllinois

Source: ETO Abatement System Common Stack Monitor Monitor

Test Date: 03/05/20 #1 #2
Run #: 7 Clock Elopsed  Stack Oxygen Stack CO2

Test Time: 1512-1542 Time Time % %
Reference Method Monitor #1: 16 : 12 0 o .

Analyzer Type: Stack Oxygen 15 : 13 1 20.51 0.26

Analyzer Scale: 21.00 % 15 . 14 2 20.48 0.22

Pre-test calibration span value: 20.89 % 16 : 15 3 20.51 0.23

Post-test calibration span value 20.93 % 15 : 16 4 20.51 0.24

Pre-test calibration zero value: -0.02 % 15 @ 17 5 20.53 0.25

Post-test calibration zero value: 0.04 % 15 : 18 6 20.53 0.23

Calibration gas type: Protocol 1 Oxygen % 16 : 19 7 20.52 0.24

Calibration gas concentration: 21.00 % 16 : 20 8 20.48 0.24

Monitor uncorrected average: 20.52 % 16 21 9 20.51 0.22

Monitor drift corrected average: 20.60 % 16 : 22 10 20.49 0.22

Reference Method Monitor #2: o 16 : 23 11 20.45 0.22

Analyzer Type: Stack CO2| 16 : 24 12 20.49 0.22

Analyzer Scale: 5.00 % 15 @ 25 13 20.50 0.22

Pre-test calibration span value: 2.55 % 15 : 26 14 20.50 0.20

Post-test calibration span value 2.55 % 16 : 27 16 20.50 0.21

Pre-test calibration zero value: -0.11 % 15 : 28 16 20.48 0.20

Post-test calibration zero value: -0.02 % 16 : 29 17 20.52 0.22

Calibration gas type: Protocol 1 CO2 % 15 : 30 18 20.47 0.19

Calibration gas concentration: 2.50 % 15 : 31 19 20.54 0.21

Monitor uncaorrected average: 022 % 15 : 32 20 20.53 0.20

Monitor drift corrected average: 0.27 % 16 : 33 21 20.51 0.25

15 : 34 22 20.54 0.26

16 : 35 23 20.54 0.21

16 : 36 24 20.56 0.24

16 . 37 25 20.53 0.20

15 : 38 26 20.56 0.24

15 : 39 27 20.53 0.19

16 : 40 28 20.54 0.24

15 : 41 29 20.54 0.21

15 : 42 30 20.55 0.17

AVERAGE: 20.52 0.22
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Reference Method Monitor Data

One-Minute Averages
Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Comman Stack Monitor Monitor
Test Date: 03/05/20 #1 #2
Run #: 8 Clock Elapsed  Stack Oxygen Stack CO2

Test Time: 1608-1639 Time Time % %
Reference Method Monitor #1: 16 : 09 0 L o o

Analyzer Type: Stack Oxygen 16 : 10 1 20.57 0.22
Analyzer Scale: 21.00 % 16 @ 11 2 20.56 0.22
Pre-test calibration span value: 20.93 % 16 : 12 3 20.51 0.18
Post-test calibration span value 20.97 % 16 : 13 4 20.50 0.22
Pre-test calibration zero value: 0.04 % 16 : 14 5 20.57 0.23
Past-test calibratian zera value: 0.04 % 16 : 15 6 20.55 0.21
Calibration gas type: Protocol 1 Oxygen % 16 : 16 7 20.48 0.22
Calibration gas cancentration: 21.00 % 16 : 17 8 20.54 0.23
Monitor uncorrected average: 20.54 % 16 : 18 9 20.50 0.16
Monitor drift corrected average: 20.59 % 16 : 19 10 20.52 0.20
Reference Method Monitor #2: 16 : 20 11 20.57 0.24

Analyzer Type: Stack CO2 16 : 21 12 20.52 0.20
Analyzer Scale: 5.00 % 16 @ 22 13 20.55 0.21
Pre-test calibration span value: 2.55 % 16 : 23 14 20.53 0.23
Past-test calibration span value 2.56 % 16 : 24 15 20.57 0.22
Pre-test calibration zero value: -0.02 % 16 : 25 16 20.58 0.24
Post-test calibration zero value: -0.03 % 16 : 26 17 20.53 0.21
Calibration gas type: Protocal 1 CO2 % 16 : 27 18 20.52 0.19
Calibration gas cancentration: 2.50 % 16 : 28 19 20.54 0.21
Monitor uncorrected average: 021 % 16 : 29 20 20.52 0.20
Monitor drift corrected average: 0.23 % 16 : 30 21 20.54 0.22
16 : 31 22 20.54 0.22

16 : 32 23 20.55 0.17

16 : 33 24 20.57 0.24

16 : 34 25 20.56 0.22

16 : 35 26 20.54 0.20

16 : 36 27 20.55 0.25

16 : 37 28 20.51 0.21

16 : 38 29 20.57 0.23

16 : 39 30 20.55 0.22

AVERAGE: 20.54 0.21
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Reference Method Monitor Data
One-Minute Averages
Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack Monitor Monitor
Test Date: 03/05/20 ) #2
Run#: 9 Clock Elapsed Stack Oxygen  Stack CO2
Test Time: 1708-1738 Time Time % %
Reference Method Monitor #1: 17 . 08 0 .
Analyzer Type: Stack Oxygen 17 9 1 20.52 0.19
Analyzer Scale: 21.00 % 17 : 10 2 20.56 0.22
Pre-test calibration span value: 20.97 % 17 11 3 20.55 0.22
Post-test calibration span value 20.87 % 17 @ 12 4 20.50 0.19
Pre-test calibration zero value: 0.04 % 17 : 13 5 20.58 0.25
Post-test calibration zero value: 0.06 % 17 : 14 6 20.54 0.22
Calibration gas type: Protocol 1 Oxygen % 17 : 15 7 20.59 0.24
Calibration gas concentration: 21.00 % 17 : 16 8 20.52 0.20
Monitor uncorrected average: 20.53 % 17 17 9 20.54 0.25
Monitor drift corrected average: 20.61 % 17 : 18 10 20.57 0.22
Reference Method Monitor #2: ] 17 : 19 11 20.59 0.24
Analyzer Type: Stack CO2| 17 : 20 12 20.61 0.24
Analyzer Scale: 5.00 % 17 21 13 20.53 0.16
Pre-test calibration span value: 2.56 % 17 © 22 14 20.54 0.23
Post-test calibration span value 2.51 % 17 : 23 15 20.49 0.13
Pre-test calibration zero value: -0.03 % 17 : 24 16 20.52 0.17
Post-test calibration zero value: -0.03 % 17 : 25 17 20.53 0.18
Calibration gas type: Protocol 1 CO2 % 17 . 26 18 20.56 0.25
Calibration gas concentration: 2.50 % 17 27 19 20.48 0.15
Monitor uncorrected average: 021 % 17 . 28 20 20.58 0.23
Monitor drift corrected average: 0.23 % 17 : 29 21 20.50 0.17
17 . 30 22 20.57 0.25
17 . 31 23 20.52 0.19
17 @ 32 24 20.47 0.20
| 17 : 33 25 20.48 0.20
f 17 : 34 26 20.48 0.21
17 : 35 27 20.46 0.19
17 : 36 28 20.47 0.19
17 . 37 29 20.50 0.22
17 . 38 30 20.50 0.21
AVERAGE: 20.53 0.21
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Reference Method Monitoring Calibration Error Data Sheet

Analyzer Response

Plant Name: Medline Industries ANALYZER SPAN VALUE (% or ppm)
Sampling Location: Waukegan, lllinois Stack Oxygen
Date: ETO Abatement System Common Stack Stack CO2
MONITOR CYLINDER NUMBER CYLINDER VALUE ANALYZER CALIBRATION DIFFERENCE

SERIAL NUMBER {% or ppm) RESPONSE (% OF GAS/SPAN)
Stack Oxygen Zero 1440D1/4214 cc103106 0.0 0.01 0.05
Stack Oxygen Low
Stack Oxygen Mid EB00333448 10.0 10.09 0.41
Stack Oxygen High EB00333448 21.0 21.04 0.19
Stack CO2 Zero 1440D1/4214 cc103108 0.0 -0.01 -0.21
Stack CO2 Low
Stack CO2 Mid EB00333448 25 2.51 0.23
Stack CO2 High EB00333448 5.0 5.00 0.02
FTIR Gases: Starboost FTIR (Common Stack):

Starboost CTS Methane 100.3 ppm: Airgas CC-420194
Starboost Cal Gas 2.286 ppm Ethylene Oxide/513.9 Ethane: Airgas CC717111

Cal Error




REFERENCE METHOD MONITOR CALIBRATION DATA

System Bias and Drift

Page #1

<
N
|9|9| Company: Medline Industries
g Location: Waukegan, lilinois
8 Source: ETO Abatement System Common Stack
o
+ Run: 1 2 3
;_U| Date: 3/5/2020 3/5/2020 3/5/2020
A Time: 0923-0953 1018-1048 1130-1200
> Stack Oxygen Pretest Posttest ] Drift Pretest Posttest Drift Pretest Posttest | Drift
Cal Error Response to Zero 0.01 0.01 0.01 0.01 . 0.01 0.01 .
System Response to Zero 0.050 0.032 0.032 0.009 0.009 0.028
Zero Bias, % of Span 0.19 0.10 0.10 -0.01 -0.01 0.08
Mid-Range Calibration Conc. 21.04 21.04 21.04 21.04 21.04 21.04
System Response to Cal 20.961 20.915 20.915 20.850 20.850 20.885
Cal Bias, % of Span -0.37 -0.59 -0.22 -0.59 -0.90 -0.90 -0.74
Stack CO2 Pretest Posttest | Drift Pretest Posttest Drift Pretest Posttest Drift
o Cal Error Response to Zero -0.01 -0.01 -0.01 . -0.01 -0.01 -
Fr System Response to Zero 0.005 0.020 -0.021 -0.021 -0.044
5 Zero Bias, % of Span 0.31 0.61 -0.21 -0.21 -0.66
~ Mid-Range Calibration Conc. 2.51 251 2.51 2.51 2.51
System Response to Cal 2.508 2.518 2.486 2.486 2.488
Cal Bias, % of Span -0.07 0.13 -0.52 -0.52 -0.47




REFERENCE METHOD MONITOR CALIBRATION DATA

System Bias and Drift
Page #2

<
©
%
m
- Company: Medline Industries
o) . o
% Location: Waukegan, lllinois
a Source: ETO Abatement System Common Stack
I
iU| Run: 4 5 6
A Date: 3/5/2020 3/5/2020 3/5/2020
N Time: 1230-1300 1325-1355 1420-1450
Stack Oxygen Pretest Posttest | Drift Pretest Posttest | Drift Pretest Posttest Drift
Cal Error Response to Zero 0.01 0.01 = 001 0.01 . 0.01 0.01 -
System Response to Zero 0.028 0.038 0.038 0.005 0.005 -0.021
Zero Bias, % of Span 0.08 0.13 0.13 -0.03 -0.03 -0.15
Mid-Range Calibration Conc. 21.04 21.04 21.04 21.04 21.04 21.04
System Response to Cal 20.885 20.947 20.947 20.847 20.847 20.890 .
Cal Bias, % of Span -0.74 -0.44 0.28 -0.44 -0.92 -0.92 -0.71 0.21
Stack CO2 Pretest Posttest Pretest Posttest Drift Pretest Posttest Drift
$ Cal Error Response to Zero -0.01 -0.01 -0.01 -0.01 . -0.01 -0.01 ...
N System Response to Zero -0.044 -0.009 -0.009 -0.082 -0.082 -0.105
o Zero Bias, % of Span -0.66 0.03 0.03 -1.43 -1.43 -1.89
Mid-Range Calibration Conc. 2.51 2.51 2.51 2.51 2.51 2.51
System Response to Cal 2.488 2.539 .. 2.539 2.530 2.530 2.554 .
Cal Bias, % of Span -0.47 0.56 1.03 0.56 0.36 0.36 0.86 0.49




REFERENCE METHOD MONITOR CALIBRATION DATA

System Bias and Drift
Page #3

<
©
N
m
" Company: Medline Industries
o)) . A
8 Location: Waukegan, lllinois
o Source: ETO Abatement System Common Stack
i
;_U| Run: 7 8 9
A Date: 3/5/2020 3/5/2020 3/5/2020
I~ Time: 1512-1542 1609-1639 1708-1738
Stack Oxygen Pretest Posttest | Drift Pretest Posttest | Drift Pretest Posttest | Drift
Cal Error Response to Zero 0.01 0.01 . 0.01 0.01 ... 0.01 0.01 -
System Response to Zero -0.021 0.043 0.043 0.038 0.038 0.057 ..
Zero Bias, % of Span -0.15 0.16 0.16 0.13 0.13 0.22 0.09
Mid-Range Calibration Conc. 21.04 21.04 21.04 21.04 21.04 21.04 -
System Response to Cal 20.890 20.929 20.929 20.973 20.973 20.869
Cal Bias, % of Span -0.71 -0.52 -0.52 -0.32 -0.32 -0.81
£ Stack CO2 Pretest Posttest | Drift Pretest Posttest Drift Pretest Posttest Drift
P, Cal Error Response to Zero -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 ..
N System Response to Zero -0.105 -0.023 -0.023 -0.027 -0.027 -0.030 .
o Zero Bias, % of Span -1.89 -0.24 -0.24 -0.33 -0.33 -0.39 -0.06
Mid-Range Calibration Conc. 2.51 2.51 2.51 2.51 2.51 2.51 -
System Response to Cal 2.554 2.549 2.549 2.564 2.564 2.512
Cal Bias, % of Span 0.86 0.74 0.74 1.05 1.05 0.01




ESPONSE TIME , CONVERSION EFFICIENCY AND STRATIFICATION CHECK

Company: Medline Industries
Location Waukegan, lllinois
Source; ETO Abatement System Common Stack
Test Date: 03/05/20
RESPONSE TIME CHECK
Upscale Response Downscale Response

Component (seconds) (seconds)

0, 60 60

CO; 75 60

System Response Time = 76 geconds

STRATIFICATION CHECK (Run #1-100% Load Condition)

Port/Point Oxygen % dev co2 % dev
1-1 20.56 0.07 0.23 4.10
1-2 20.58 0.02 0.24 0.08
1-3 20.58 0.05 0.25 418

Averege: 20.577 G.24
0.069 4176

<10% deviation?: YES <1(6% deviation?: YES
<5% devistion?: YES <&% deviation?: YES

Stratification Criteria Per Method 7E:

12 sample points:  >10% or + 1.0 ppm (pollutant) or +/- 0.5% (diluent)
3 sample points: <10% or 1.0 ppm {pollutant) or +/- 0.5% (diluent)
1 sample point: < 5% or+ 0.5 ppm {pollutant) or +/- 0.3% (diluent)

Stratification Criteria Per Part 75:
3 sample points: <£10% or + 5 ppm {pollutant) or +/- 0.5% (diluent)
1 sample point: < 5% or+ 3 ppm (pollutant) or +/- 0.3% (diluent)

Stratification Criteria Per Performance Specifications:
3 sample points located at 16.7%, 50.0%, and 83.3%. Additional sample/traverse points are optional. Single point sampling not allowed.
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RM FIELD DATA

Client Mediine
Location Waukegan, IL
Saurce EO Cantral System
Date 3/5/2020

Common Stk Common 8tk

Oxygan coz2
Date/TIme {% vdb) {% v db) Comments
3/5/2020 8:23:33 0.04 0.01
3/5/2020 8:23:48 0.00 -0.05
3/5/2020 8:24:03 -0.08 -0.05
3/5/2020 8:24:18 0.03 0.11
3/5/2020 8:24:33 0.00 -0.02
3/5/2020 8:24:48 0.04 0.00 Instrument Callbratlan Error Test:

zera nitragen:
0.01 % v db Oxygen
-0.01 % vdb CO2

3/5/2020 &:

-0.03
3/5/20208: 15.13
3/5/20208: 12.25
3/5/20208: 7.76
3/5/2020 8:. 10.66
3/5/20208:27:18 17.18
3/5/20208:27:33 19.64
3/5/2020 8 20.56 Instrument Callbratlan Errar Test:
3/5/2020 8:28:03 21.03 21.0% v db Oxygen:
3/5/2020 8:28:18 21.18 21.08 % v db Oxygen
3/5/2020 8:28:33 21.21
3/5/2020 8:28:48 21.28
3/5/20208:29:03 21.03 21.32
3/5/20208:29:18 21.09 21.36 Instrument Callbration Error Test:
3/5/20208:29:33 A 10.08 10.0% v db Oxygen:
3/5/2020 8:29:48 10.13 10.09 % v db Oxygen
3/5/2020 8:30:03 10.08
3/5/2020 8:30:18 . 10.15
3/5/2020 8:30:33 10.06 10.07
3/5/2020 8:30:48 10.12 10.12
3/5/2020 8:31:03 9.99 10.01
3/5/2020 8:31:18 9.60 Instrument Calibration Error Test:
3/5/2020 8:31:33 517 5.00% v db CO2:
3/5/2020 8:31:48 5.07 5.00 % vdb CO2
3/5/2020 8:32:03 4.97
3/5/2020 8:32:18 5.06
3/5/2020 8:32:33 5.00 4.94
3/5/2020 8:32:48 4.91 4.87
3/5/2020 8:33:03 2.55 2.55 Instrument Callbration Errar Test:
3/5/2020 8:33:18 2.50 2.50% v db CO2:
3/5/2020 8:33:33 254 2.51 % vdb CO2
3/5/2020 8:33:48 2.50
3/5/2020 8:34:03 2.54
3/5/2020 8:34:18 2.48
3/5/2020 8:34:33 2.86
3/5/2020 8:34:48 20.58 0.26
3/5/2020 8:35:03 20.67 0.30
3/5/2020 8:35:18 20.61 0.23
3/5/2020 8:35:33 20.47 0.13
3/5/2020 8:35:48 20.62 0.28
3/5/2020 8:36:03 20.55 0.22
3/5/2020 8:36:18 20.51 0.23
3/5/2020 8:36:33 18.33 0.52
3/5/2020 8:36:48 3.59 System 8las Test:
3/5/2020 8:37:.03 2,67 2.50% v db COZ:
3/5/2020 8:37:18 2,58 2.51 % vdb CO2
3/5/2020 8:37:33 275
3/5/2020 8:37:48 2.58
3/5/2020 8:38:03 2.61
3/5/2020 8:38:18 257
3/5/2020 8:38:33 2.60
3/5/2020 8:38:48 2,51 2.48
3/5/20208:39:03 0.23 0.28
3/5/20208:39:18 0.09 0.06
3/5/20208:39:33 0.00 -0.01
3/5/2020 8:39:48 0.09 0.03 System 8las Test:
3/5/2020 8:40.03 05 zero nitrogen:
3/5/2020 8:40:18 0.05 % v db Oxygen
3/5/2020 8:40:33 0.00 % v db CO2
3/5/2020 8:40:48
3/5/20208:41:03
3/5/2020 8:41:18 0.01
3/5/2020 8:41:33 -0.05
3/5/2020 8:41:48 0.54
3/5/2020 8:42:03 20.45
3/5/2020 8:42:18 22.30
3/5/2020 8:42:33 21.93 System 8las Test:
3/5/2020 8:42:48 21.38 21.0% v db Oxygen:
3/5/2020 8:43:03 21.31 20.96 % vdb Oxygen
3/5/2020 8:43:18 21.30
3/5/2020 8:43:33 1.04 21.37
3/5/2020 8:43:48 20.83 21.24
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RM FIELD DATA

Cllent Madline
Location Waukegan, IL
Source EO Control System
Date 3/5/2020

Comman Stk Common 8tk

Oxygen Co2
Date/TIime {% v db) (% vdb) Camments

3/5/2020 8:44:03 21.07 21.49
3/5/2020 8:44:18 20,92 21.31
3/5/2020 8:44:33 21.01 20.51
3/5/2020 8:44:48 20.62 247
3/5/2020 8:45:03 20.53 0.49
3/5/2020 8:45:18 20.59 0.43
3/5/2020 8:45:33 20.59 0.36
3/5/2020 8:45:48 20.59 0.52
3/5/2020 8:46:03 20,59 0.27
3/5/2020 8:46:18 2056 0.28
3/5/2020 8:46:33 20.48 0.26
3/5/2020 8:46:48 20.64 0.33
3/5/2020 8:47:03 20,61 0.30
3/5/2020 8:47:18 20.58 0.24
3/5/2020 8:47:33 20.44 0.14
3/5/2020 8:47:48 20.61 0.43
3/5/2020 8:48:03 2059 0.24
3/5/2020 8:48:18 20.63 0.28
3/5/20208:48:33 2058 0.24
3/5/2020 8:48:48 20.62 0.27
3/5/20208:49:03 20.56 0.24
3/5/2020 8:49:18 20.51 0.23
3/5/2020 8:49:33 20.62 0.34
3/5/2020 8:49:48 2058 0.24
3/5/2020 8:50:03 20.65 0.29
3/5/2020 8:50:18 2055 0.21
3/5/2020 8:50:33 20,63 0.28
3/5/2020 8:50:48 20,57 0.24
3/5/2020 8:51:03 20,63 0.27
3/5/2020 8:51:18 20,55 0.22
3/5/2020 8:51:33 20,58 0.30
3/5/2020 8:51:48 20,73 0.34
3/5/2020 8:52:03 20,48 0.14
3/5/20208:52:18 20.72 0.34
3/5/20208:52:33 20,58 0.22
3/5/20208:52:48 20.63 0.26 acquisition paused
3/5/2020 18:21:14 20.08 0.13 acquisitian resumed
3/5/2020 18:21:29 2048 0.26
3/5/20209:18:02 20.48 0.12
3/5/20209:18:17 20.60 0.41
3/5/20209:18:32 20.57 0.06
3/5/2020 9:18:47 2071 0.33
3/5/20209:19:02 2058 0.28
3/5/2020 9:19:17 20.55 0.22
3/5/2020 9:19:32 2061 0.26
3/5/2020 9:19:47 2058 0.05
3/5/2020 9:20:02 20.61 0.26
3/5/20209:20:17 20,58 0.212
3/5/2020 9:20:32 20.66 0.27
3/5/2020 9:20:47 20,60 0.25
3/5/20209;21:02 2071 0.34
3/5/20209:21:17 2055 0.21
3/5/20209:21:32 20,47 0.17
3/5/2020 9:21:47 20,60 0.26
3/5/20209:22:02 20,62 0.36
3/5/20209:22:17 20.63 0.24
3/5/20209:22:32 20.57 0.22

8egln RA Test Run #1
Palnt #1
Stratification Check
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Cilant Medlina
Location Waukegan, IL
Source EO Control Systam

Date/Time

Date 3/5/2020

Common Stk
Oxygen
{% vdb}

RM FIELD DATA

Common Stk
co2
{% v db) Comments

tratification Check

oint #3
tratification Check
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Ciient Medline

Lacation Waukegan, IL

RM FIELD DATA

Soaurce EQ Contral Systam
Date 3/5/2020

Date/Time

3/5/2020 9:53:02
3/5/2020 9:53:17
3/5/2020 9:53:32
3/5/2020 9:53:47
3/5/2020 9:54:02
3/5/2020 9:54:17
3/5/2020 9:54:32
3/5/2020 9:54:47
3/5/2020 9:55:02
3/5/2020 9:55:17
3/5/2020 9:55:32
3/5/2020 9:55:47
3/5/2020 9:56:02
3/5/2020 9:56:17
3/5/2020 9:56:32
3/5/2020 9:56:47
3/5/20209:57:02
3/5/2020 9:57:17
3/5/2020 9:57:32
3/5/2020 9:57:47
3/5/2020 9:58:02
3/5/2020 9:58:17
3/5/2020 9:58:32
3/5/2020 9:58:47
3/5/2020 9:59:02
3/5/2020 9:59:17
3/5/2020 9:59:32
3/5/2020 9:59:47
3/5/2020 10:00:02
3/5/2020 10:00:17
3/5/2020 10:00:32
3/5/2020 10:00:47
3/5/2020 10:01:02
3/5/2020 10:01:17
3/5/2020 10:01:32
3/5/2020 10:01:47
3/5/2020 10:02:02
3/5/2020 10:02:17
3/5/2020 10:02:32
3/5/2020 10:02:47
3/5/2020 10:03:02
3/5/2020 10:03:17
3/5/2020 10:03:32
3/5/2020 10:03:47
3/5/2020 10:04:02

Common Stk
Oxygen
{% vdb)

-0.01
0.03
0.12
6.16
0.39
0.05
0.10
0.00
6.93
19.55
20.69
22.06
21.47

7

Comman Stk
co2
(% v db)

Comments

0.26
0.27
0.12
013
011
0.26
036
0.20
Q.26
0.24
0.36
173
0.13
0.03
0.06
0.02
-0.01
-0.03
-0.03
-0.02
-0.04

0.06 Past-test Blas and Drft Check:

zera nitragen:

0.03 % v db Oxygen
0.02 % v db CO2

21,58 Post-test Bias and Drift Check:

21.25 21.0% v db Oxygen:

20.92 % v db Oxygen

3/5/2020 10:04:17 20.80 21.27

Post-test Blas and Drift Check:

2,52 % v db CO2

3/5/2020 10:04:32 20.86 21.26
3/5/2020 10:04:47 20.26 5.01
3/5/2020 10:05:02 2.65

3/5/2020 10:05:17 2.50 2.50% v db COZ;
3/5/2020 10:05:32 27

3/5/2020 10:05:47 2.56

3/5/2020 10:06:02 2.58

3/5/2020 10:06:17 2.61 259
3/5/2020 10:06:32 2.55 2.54
3/5/2020 10:06:47 244 2.52
3/5/2020 10:07:02 297 252
3/5/2020 10:07:17 18.76 0.66
3/5/2020 10:07:32 20.44 0.27
3/5/2020 10:07:47 20.46 0.22
3/5/2020 10:08:02 20.50 0.24
3/5/2020 10:08:17 20.39 0.11
3/5/2020 10:08:32 20.56 0.29
3/5/2020 10:08:47 20.56 0.27
3/5/2020 10:09:02 20.48 0.22
3/5/2020 10:09:17 20.42 0.14
3/5/2020 10:09:32 2057 0.38
3/5/2020 10:09:47 2053 0.23
3/5/2020 10:10:02 20.60 0.27
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RM FIELD DATA

Ciient Medline
Location Weukegen, IL
Source EO Control Systam
Date 3/5/2020

Common Stk Common Stk

Oxygen co2
Date/Time {% vdb) (% v db) Comments

3/5/2020 10:10:17 20.69 0.37
3/5/2020 10:10:32 20.53 0.22
3/5/2020 10:10:47 20.60 0.27
3/5/2020 10:11:02 20.69 0.36
3/5/2020 10:11:17 20.53 0.22
3/5/2020 10:11:32 20.56 0.25
3/5/2020 10:11:47 20.50 0.21
3/5/2020 10:12:02 20.53 0.05
3/5/2020 10:12:17 20.53 0.12
3/5/2020 10:12:32 20.49 0.21
3/5/2020 10:12:47 20.60 0.25
3/5/2020 10:13:02 20.67 0.28
3/5/2020 10:13:17 20.53 0.21
3/5/2020 10:13:32 20.59 0.25
3/5/2020 10:13:47 20.55 0.22
3/5/2020 10:14:02 20.40 0.16
3/5/2020 10:14:17 20.56 0.25
3/5/2020 10:14:32 20.64 0.26
3/5/2020 10:14:47 20.49 0.19
3/5/2020 10:15:02 2052 0.09
3/5/2020 10:15:17 20.58 0.25
3/5/2020 10:15:32 20.60 0.26
3/5/2020 10:15:47 2051 0.21
3/5/2020 10:16:02 20.45 0.11
3/5/2020 10:16:17 20.58 0.26
3/5/2020 10:16:32 20.53 0.19
3/5/2020 10:16:47 20.57 0.24
3/5/2020 10:17:02 20.51 0.21
3/5/2020 10:17:17 20.56 0.25
3/5/2020 10:17:32 20.54 0.17

3/5/2020 10:17:47 20.51 0.17 Begin RA Test Run #2
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RM FIELD DATA

Client Mediine
Location Waukegan, IL
Source EO Control Systam
Data 3/5/2020

Common Stk Common Stk

Oxygan co2
Comments
nd RA Test Run #2

3/5/2020 10:48:02 20.44 0.10
3/5/2020 10:48:17 20.54 0.03
3/5/2020 10:48:32 20.53 0.11
3/5/2020 10:48:47 20.53 0.09
3/5/2020 10:49:02 20.53 0.19
3/5/2020 10:49:17 20,54 0.10
3/5/2020 10:49:32 20.59 0.26
3/5/2020 10:49:47 20,62 0.24
3/5/2020 20:50:02 20,43 0.10
3/5/2020 20:50:27 20,57 0.36
3/5/2020 10:50:32 20.53 0.10
3/5/2020 10:50:47 20.67 033
3/5/2020 10:51:02 20.53 0.21
3/5/2020 10:51:17 20.56 0.23
3/5/2020 10:51:32 20.53 0.23
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Cllent Medline
Location Waukagan, IL
Bourca EO Contrai System
Date 3/5/2020

RM FIELD DATA

Common Stk Commen Stk
Oxygan co2
Oate/Time {% v db) {% v db) Comments

3/5/2020 10:51:47 20.68 0.27
3/5/2020 10:52:02 20.53 0.17
3/5/2020 10:52:17 20.60 0.23
3/5/2020 10:52:32 20.63 0.24
3/5/2020 10:52:47 2053 0.20
3/5/2020 10:53:02 2053 0.19
3/5/2020 10:53:17 20.52 0.20
3/5/2020 10:53:32 20.52 0.21
3/5/2020 10:53:47 20.53 0.20
3/5/2020 10:53:02 2053 0.20
3/5/2020 10:54:17 20.53 0.20
3/5/2020 10:54:32 2039 0.08
3/5/2020 10:54:47 20.58 0.24
3/5/2020 10:55:02 20.51 0.18
3/5/2020 10:55:17 4.27 0.44
3/5/2020 10:55:32 0.26 -0.02
3/5/2020 10:55:47 0.14 0.01
3/5/2020 10:56:02 0.06 -0.03
3/5/2020 10:56:17 0.09 0.00
3/5/2020 10:56:32 0.05 -0.13
3/5/2020 10:56:47 0.23 0.12
3/5/2020 10:57:02 0.04 -0.21
3/5/2020 10:57:17 521 0.18
3/5/2020 10:57:32 .67 0.31
3/5/2020 10:57:47 0.22 0.01
3/5/2020 10:58:02 0.06 0.03
3/5/2020 10:58:17 0.17 0.02
3/5/2020 10:58:32 0.03 -0.03
3/5/2020 10:58:47 1.45 0.02
3/5/2020 10:59:02 1874 0.18
3/5/2020 10:59:17 214 -0.01
3/5/2020 10:59:32 0.20 0.00
3/5/2020 10:59:47 172 0.02
3/5/2020 11:00:02 0.21 0.01
3/5/2020 11:00:17 0.15 0.02
3/5/2020 11:00:32 0.11 0.00
3/5/2020 11:00:47 -0.01 -0.05
3/5/2020 11:01:02 -0.10 -0.10
3/5/2020 11:01:17 0.06 0.00
3/5/2020 11:01:32 0.11

3/5/2020 11:01:47
3/5/2020 11:02:02
3/5/2020 11:02:17
3/5/2020 11:02:32
3/5/2020 11:02:47
3/5/2020 13:03:02
3/5/2020 11:03:17
3/5/2020 12:03:32
3/5/2020 11:03:47

0.01 Post-test 8las and Drift Check:

ra nitrogen:

0.01 % vdb Oxygen
+0.02 % vdb CO2

0.10
-0.04
0.03
1.83

2.40 Post-test Bias and Drift Check:

3/5/2020 11:04:02 50% v db CO2:

3/5/2020 11:04:17 2.49 % v db CO2
3/5/2020 11:04:32

3/5/2020 11:04:47

3/5/2020 11:05:02 247

3/5/2020 11:05:17 2.45

3/5/2020 11:05:32 1.27

3/5/2020 11:05:47 18.41

3/5/2020 11:06:02 22.32

3/5/2020 11:06:17 21.80

3/5/2020 11. 21.42 Post-test Blas and Drift Check:

3/5/2020 11:
3/5/2020 11:07:02
3/5/2020 11:07:17
3/5/2020 13:07:32

3/5/2020 11:07:47
3/5/2020 11:08:02
3/6/2020 11:08:17
3/5/2020 11:08:32
3/5/2020 11:08:47
3/5/2020 11:09:02
3/5/2020 11:09:17
3/5/2020 11:09:32
3/5/2020 11:09:47
3/5/2020 11:10:02
/5/2020 11:10:17
8/5/2020 11:10:32
8/5/2020 11:10:47
8/5/2020 11:11:02
8/5/2020 11:11:17
3/6/2020 11:11:32
3/5/2020 11:11:47
3/5/2020 11:12:02
3/5/2020 11:12:17
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20.88
20.89
20.64
20.52
20.50
20.54
20.51
20.56
20.59
20.56
20.53
20.42
20.52
20.58
20.65
20,51
20.59
20.54
20.50

21.25
21.25
21.26

21.24 21.0% v db Oxygen:

20.85 % v db Oxygen

21.33
21.28
12.81
118
0.39
038
0.13
0.30
039
0.29
0.30
0.15
0.08
0.28
0.36
0.23
0.28
0.20
0.22
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RM FIELD DATA
Cliant Medline
Location Waukegan, iL
Gourca EO Controi System
Date 3/5/2020
Common Stk Common 6tk
Oxypan coz
Date/Time {% v ab) (% v db) Comments

3/5/2020 11:12:32 20.59 0.26
3/5/2020 11:12:47 20.56 0.26
3/5/2020 11:13:02 20.57 0.24
3/5/2020 11:13:17 20.66 0.26
3/5/2020 11:13:32 20.51 0.20
3/5/2020 11:13:47 20.53 0.20
3/5/2020 11:14:02 20.55 0.27
3/5/2020 11:14:17 20.58 0.23
3/5/2020 11:14:32 20.52 0.24
3/5/2020 11:14:47 20.55 0.18
3/5/2020 11:15:02 20.58 0.26
3/5/2020 11:15:17 20.58 021
3/5/2020 11:15:32 20.51 0.21
3/5/2020 11:15:47 20.53 0.08
3/5/2020 11:16:02 20.42 0.10
3/5/2020 11:16:17 20.40 0.08
3/5/2020 11:16:32 20.52 0.07
3/5/2020 11:16:47 20.53 0.21
3/5/2020 11:17:02 20.53 0.10
3/5/2020 11:17:17 20.54 0.28
3/5/2020 11:17:32 20.56 0.25
3/5/2020 11:17:47 20.68 0.35
3/5/2020 11:18:02 20.57 0.23
3/5/2020 11:18:17 20.50 0.20
3/5/2020 11:18:32 20.56 0.26
3/5/2020 11:18:47 20.55 0.18
3/5/2020 11:19:02 20.53 0.11
3/5/2020 11:19:17 20.44 0.12
3/5/2020 11:19:32 20.44 0.09
3/5/2020 11:19:47 20.43 0.13
3/5/2020 11:20:02 20.53 0.22
3/5/2020 11:20:17 20.56 0.24
3/5/2020 11:20:32 20.52 0.18
3/5/2020 11:20:47 20.52 0.08
3/5/2020 11:21:02 20.59 0.24
3/5/2020 11:21:17 20.58 0.24
3/5/2020 11:21:32 20.37 0.09
3/5/2020 11:21:47 20.58 0.24
3/5/2020 11:22:02 20.66 0.34
3/5/2020 11: 20.50 0.19
3/5/2020 11 20.52 0.20
3/5/2020 11, 20.54 0.05
3/5/2020 11: 20.60 0.26
3/5/2020 11 20.59 0.24
3/5/2020 11:23:32 20.53 0.20
3/5/2020 11:23:47 20.52 0.20
3/5/2020 11:24:02 20.51 0.21
3/5/2020 11:24:17 20.53 0.19
3/5/2020 11:24:32 20.53 0.12
3/5/2020 11:24:47 20.53 0.09
3/5/2020 11:25:02 20.53 0.06
3/5/2020 11:25:17 20.54 0.15
3/5/2020 11:25:32 20.39 0.09
20.49 0.19
20.58 0.23
20.67 0.33
20.55 0.21
i 20.50 0.18
] 3/5/2020 11:27:02 20.51 0.18
T 3/5/2020 11: 20.53 021
20.42 0.08
20.54 0.21
20.58 0.24
20.68 0.36
2053 0.20
3/5/2020 11:28:47 20.56 0.24
3/5/2020 11: 20.50 0.20
3/5/2020 11: 20.50 0.18
3/5/2020 11:29:32 20.60 0.25

3/5/2020 1, 7 20.45 0.20 Begin RA Test Run #3
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RM FIELD DATA

Cllant Medline
Location Waukegan, iL
Source EO Control System
Date 3/5/2020

Common 8tk Common Stk
Oxygen co2
(

Comments
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Cilent Medline

Locetion Weukegen, iL
Source EO Control System

Dete 3/5/2020

Date/Time

3/5/2020 12

3/5/2020 12:00:17
3/5/2020 12:00:32
3/5/2020 12:00:47
3/5/2020 12:01:02
3/5/2020 12:01:17
3/5/2020 12:01:32
3/5/2020 12:01:47
3/5/2020 12:02:02
3/5/2020 12:02:17
3/5/2020 12:02:32
3/5/2020 12:02:47
3/5/2020 12:03:02
3/5/2020 12:03:17
3/5/2020 12:03:32
3/5/2020 12:03:47
3/5/2020 12:04:02
3/5/2020 12:04:17
3/5/2020 12:04:32
3/5/2020 12:04:47
3/5/2020 12:05:02
3/5/2020 12:05:17
3/5/2020 12:05:32
3/5/2020 12:05:47
3/5/2020 12:06:02
3/5/2020 12:06:17
3/5/2020 12:06:32
3/5/2020 12:06:47
3/5/2020 12:07:02
3/5/2020 12:07:17
3/5/2020 12:07:32
3/5/2020 12:07:47
3/5/2020 12:08:02
3/5/2020 12:08:27
3/5/2020 12:08:32
3/5/2020 12:08:47
3/5/2020 12:09:02
3/5/2020 12:09:17
3/5/2020 12:09:32
3/5/2020 12:09:47
3/5/2020 12:10:02
3/5/2020 12:10:17
3/5/2020 12:10:32
3/5/2020 12:10:47
3/5/2020 12:11:02
3/5/202012:11:17
3/5/2020 12:11:32
3/5/2020 12:11:47
3/5/2020 12:12:02
3/5/2020 12:12:17
3/5/2020 12:12:32
3/5/2020 12:12:47
3/5/2020 12:13:02
3/5/2020 12:13:17
3/5/2020 12:13:32
3/5/2020 12:13:47
3/5/2020 12:14:02
3/5/2020 12:14:17
3/5/2020 12:14:32

M928ET-663754-RT-414

Common Stk
Oxygen
(% v db)

20.49
20.48
20.61
20.64
20.65
20.71
20.64
20.53
10.58
0.70
0.14
0.06
0.18
-0.01
15.58
20.11
20.35
20.46
20.44
20.41
20.47
20.33
20.57
20.45
20.45
20.46
20.44
20.45
20.45
20.45
20.45
20.46
20.48
20.56
20.46
20.61
20.46
20.47
20.35
20.47
20.52
20.57
20.50
20.51
20.47
20.45
20.47
20.47
20.53
20.50
20.51
20.49
20.44
20.45
20.31
20.50
20.46
20.37
20.48

RM FIELD DATA

Common Stk
co2
{% vdb) Comments

nd RA Test Run #3
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RM FIELD DATA

Ciiant Medlina
Lacatian Waukegan, IL
Saurce EQ Controi System
Data 3/5/2020

Common Stk Comman Stk

Oxygen co2
Date/Time {% v db) {% v db) Camments
3/5/2020 12:14:47 20.47 0.19
3/5/2020 12:15:02 19.67 0.23
3/5/2020 12:15:17 190 0.03
3/5/2020 12:15:32 0.23 -0.01
3/5/2020 12:15:47 0.21 0.01
3/5/2020 12:16:02 0.21 0.07
3/5/2020 12:16:17 0.03 -0.06
3/5/2020 12:16:32 0.37 0.03
3/5/2020 12:16:47 6.03 0.05
3/5/2020 12:17:02 3.96 0.02
3/5/2020 12:17:17 0.84 0.01
3/5/2020 12:17:32 -0.03 -0.07
3/5/2020 12:17:47 0.18 0.11
3/5/2020 12:18:02 -0.08 -0.14
3/5/2020 12:18:17 0.15 0.08 Past-test 8las and Drift Check:
3/5/202012:18:32 : ‘zera nitragen:
3/5/2020 12:18:47 0.03 % v db Oxygen
3/5/2020 12:19:02 -0.04 % v db CO2
3/5/202012:19:17 . 007
3/5/2020 12:19:32 -0.01 -0.04
3/5/2020 12:13:47 0.05 -0.01
3/5/2020 12:20:02 0.01 -0.05
3/5/2020 12:20:17 0.08 0.11
3/5/2020 12:20:32 13.02 0.11
3/5/2020 12:20:47 0.99 0.03
3/5/2020 12:21:02 2.37 214
3/5/2020 12:21:17 2.43 2.39 Past-test Bias and Drift Check:
3/5/2020 12:21:32 239 50% v db CO2:
3/5/2020 12:21:47 268 2.43 % vdb CO2
3/5/2020 12:22:02 249
3/5/2020 12:22:17 2.50
3/5/2020 12:22:32 2.68
3/5/2020 12:22:47 249
3/5/2020 12:23:02 241
3/5/2020 12:23:17 17.53
3/5/2020 12:23:32 19.87 16.14
3/5/2020 12:23:47 2217 22.28
3/5/2020 12:24:02 21.83 22.12 Past-test 8las and Drift Check:
3/5/202012:24:17 ¢ 21.29 21.0% v db Oxygen:
3/5/2020 12:24:32 21.39 20.88 % vdb Oxygen
3/5/2020 12:24:47 i 21.24
3/5/2020 12:25:02 0.1 21.24
3/5/2020 12:25:17 20.92 21.30
3/5/2020 12:25:32 20.99 21.33
3/5/2020 12:25:47 20.83 21.25
3/5/2020 12:26:02 20.61 11.02
3/5/2020 12:26:17 20.37 0.88
3/5/2020 12:26:32 20.44 0.39
3/5/2020 12:26:47 20.57 0.37
3/5/2020 12:27:02 20.53 032
3/5/2020 12:27:17 20.49 0.24
3/5/2020 12:27:32 20.51 0.13
3/5/2020 12:27:47 20.40 0.16
3/5/2020 12:28:02 20.59 0.29
3/5/2020 12:28:17 20.55 0.28
3/5/2020 12:28:32 20.61 0.27
3/5/2020 12:28:47 20.51 0.22
3/5/2020 12:29:02 20.58 0.28
3/5/2020 12:29:17 20.55 0.28
3/5/2020 12:29:32 20.499 021
3/5/2020 12:29:47 2041 0.16 Begin RA TestRun #4
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RM FIELD DATA

Client Medline
Locetion Weukegan, IL
Source EO Control System
Date 3/5/2020

Common Stk Common Stk
Qxygen c02
{

% v db) Comments
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RM FIELD DATA

Ciiant Medline
Lacatlon Waukegan, IL
Source EO Control System
Data 3/5/2020

Common Stk Comman Stk
Oxygan co2
Date/Time {% v db) {% vdb) Camments

End RA Test Run #4

3/5/2020 13:00:02 20.45 Q.20
3/5/2020 13:00:17 20,53 0.23
3/5/2020 13:00:32 20,61 0.26
3/5/2020 13:00:47 20.44 0.21
3/5/2020 13:01:02 172.22 885
3/5/2020 13:01:17 1.36 0.75
3/5/2020 13:01:32 0.05 -0.02
3/5/2020 13:01:47 0.14 0.04
3/5/2020 13:02:02 0.20 0.08
3/5/2020 13:02;17 0.03 -0.02 Post-test 8las and Drift Check:
3/5/2020 13:02:32 ( X zera nitragen:
3/5/2020 13:02:47 0.04 % v db Oxygen
3/5/2020 13:03:02 -0.01 % v db CO2
3/5/2020 13:03:17
3/5/2020 13:03:32 -0.08 -0.06
0.08 0.01
0.16 0.04
0.02 -0.03
.07 0.01
-0.02 -0.04
3/5/2020 13:05:02 0.00 -0.13
3/5/2020 13:05:17 0.07 0.00
3/5/2020 13:05:32 6.51 0.08
3/5/2020 13:05:47 2.53 0.27
3/5/2020 13:06:02 0.12 -0.11
3/5/2020 13:06:17 -0.04 -0.04
3/5/2020 13:06:32 0.08 0.01
3/5/2020 13:06:47 0.05 0.09
3/5/2020 13:07:02 0.04 -0.06
3/5/2020 13:07:17 0.01 -0.03
3/5/2020 13:07:32 0.00 0.01
3/5/2020 13:07:47 9.74 0.13
0.16
3.89
21.11 Paost-test 8las and Drift Check:
21.42 21.0% v db Oxygen:
21.08 20.95 % v db Oxygen
21.24
3/5/2020 13:09:32 21.25
3/5/2020 13:09:47 20.83 21.21
3/5/2020 13:10:02 20.87 21.26
3/5/2020 13:10:17 20.73 21.02
3/5/2020 13:10:32 16.43 6.53
3/5/2020 13:10:47 1.95 1.44 Post-test 8ias and Drift Check:
3/5/2020 13:11:02 2.48 2.50% v ¢b CO2:
3/5/2020 13:11:17 2.50 2,54 % vdh CO2
3/5/2020 13:11:32 255
3/5/2020 13:11:47 2.51
3/5/2020 13:12: 2.55 265

3/5/202013: 250 252
3/5/2020 13: 251 251
243 250

H 2.55 255

3/5/2020 13:13: 251 250
3/5/2020 13:13:32 252 256
3/5/2020 13:13:47 2.55 254
3/5/2020 13:14:02 7.65 1.83
3/5/2020 13:14:17 19.64 0.23
3/5/2020 13:14:32 20.45 0.29
3/5/2020 13:14:47 20.47 .37
3/5/2020 13:15:02 20.45 0.22
3/5/2020 13:15:17 20.54 0.27
3/5/2020 13:15:32 20.61 0.37
3/5/2020 13:15:47 20.47 0.21
3/5/2020 13:16:02 20.51 0.25
3/5/2020 13:16: 20.48 0.22
3/5/2020 13:16:32 20.53 024
3/5/2020 13:16:47 20.52 0.25
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Client Medline
Location Waukegan, IL
8ource EQ Control System
Date 3/5/2020

RM FIELD DATA

Common 8tk Common 5tk
Oxygen co2
Date/Time (% v db) {% v db) Comments

3/5/2020 13:17:02 20.62 0.32
3/5/202013:17:17 20.54 0.22
3/5/202013:17:32 20.47 0.13
3/5/2020 13:17:47 20.48 0.21
3/5/2020 13:18:02 20.62 0.26
3/5/2020 13:18:17 20.40 0.09
3/5/2020 13:18:32 20.53 0.39
3/5/202013:18:47 20.45 0.19
3/5/202013:19:02 20.38 0.16
3/5/2020 13:19:17 20.65 0.35
3/5/2020 13:19:32 20.49 0.20
3/5/2020 13:19:47 20.57 0.25
3/5/2020 13:20:02 20.53 0.21
3/5/2020 13:20:17 20.48 0.10
3/5/2020 13:20:32 20.53 0.24
3/5/2020 13:20:47 20.51 0.20
3/5/2020 13:21:02 20.53 0.35
3/5/202013:21:17 20.43 0.19
3/5/2020 13:21:32 20.49 0.17
3/5/2020 13:21:47 20.57 0.25
3/5/2020 13:22:02 20.46 0.19
3/5/2020 13:22:17 20.51 0.27
3/5/2020 13:22:32 2071 0.35
3/5/2020 13:22:47 20.51 0.17
3/5/2020 13:23:02 20.51 0.17
3/5/202013:23:17 20.48 0.19
3/5/202013:23:32 20.38 0.16
3/5/202013:23:47 20.55 0.25
3/5/2020 13:24:02 20.64 0.34
3/5/2020 13:24:17 20.50 0.20
3/5/2020 13:24:32

3/5/2020 13:24:47
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8egln RA Test Run #5
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RM FIELD DATA

Ciient Mediine
Location Waukegan, IL
Source EO Control System
Date 3/5/2020

Common Stk Common Stk
Oxygen co2
Date/Time {% v db) {% vdb) Comments

5, J End RA Test Run #5
3/5/2020 13 2 20.54 0.25
3/5/2020 13:55:17 20.46 0.20
3/5/2020 13:55:32 20.50 0.23
3/5/2020 13:55:47 20.45 0.20
3/5/2020 13:56:02 5.90 0.48
3/5/2020 13:56:17 0.39 0.03
3/5/2020 13:55:32 0.22 0.01
3/5/2020 13:55:47 0.02 -0.05
3/5/2020 13:57:02 0.01 -0.04 Past-test Bias and Drift Check:
3/5/2020 13:57:17 X 1 zero nitrogen:
3/5/2020 13:57:32 0.00 % v db Oxygen
3/5/2020 13:57:47 -0.08 % vdb CO2
3/5/2020 13:58:02
3/5/2020 13:58:17 0.10
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Cliant Medline
Location Waukegan, IL
Source EOQ Control System
Date 3/5/2020

RM FIELD DATA

Comman 8tk Comman Stk
Oxygan co2
Date/Time (% v db) {% v db) C

3/5/2020 13:58:32 0.06 0.01
3/5/2020 13:58:47 .08 8.00
3/5/2020 13:59:02 -0.09 -0.07
3/5/2020 13:59:17 0.04 -0.01
3/5/2020 13:59:32 0.01 -0.14
3/5/2020 13:59:47 -0.09 -0.13
3/5/2020 14:00:02 -0.07 -0.05
3/5/2020 14:00:17 0.08 0.00
3/5/2020 14:00:32 6.68 0.01
3/5/2020 14:00:47 1.65 .08
3/5/2020 14:01:02 Q.13 8.02
3/5/2020 14:01:17 Q.15 8.02
3/5/2020 14:01:32 Q.02 -0.03
3/5/2020 14:01:47 0.04 0.04
3/5/2020 14:02:02 0.04 0.00
3/5/2020 14:02:17 -0.01 -0.04
3/5/2020 14:02:32 .07 .01
3/5/2020 14:02:47 -0.01 -0.05
3/5/2020 14:03:02 9.39 .12
3/5/2020 14:03:17 20.00 a.21
3/5/2020 14:03:32 17.01 7.69
3/5/2020 14:03:47 21.97 21,51
3/5/2020 14:04:02 22,12 22.28
3/5/2020 14:04:17 21.12 21.34 Paost-test Bias and Drift Check:
3/5/2020 14:04:32 ' 21.20 21.0% v db Oxygen:
3/5/2020 14:04:47 21.17 20.85 % v db Oxygen
3/5/2020 14:05:02 21.36
3/5/2020 14:05:17 21.21
3/5/2020 14:05:32 20.87 21.28
3/5/2020 14:05:47 20.95 21.33
3/5/2020 14:06:02 19.67 7.31
3/5/2020 14:06:17 2.29 Post-test Bias and Drift Check:
3/5/2020 14:06:32 245 2.50% vdb CO2:
3/5/2020 14:06:47 2.54 2.53 % vdb CO2
3/5/2020 14:07:02 2.51
3/5/2020 14:07:17 2.54
3/5/2020 14:07:32 2.49 2.52
3/5/2020 14:07:47 241 2.40
3/5/2020 14:08:02 2.54 2.56
3/5/2020 14:08:17 111 0.97
3/5/2020 14:08:32 a.20 0.21
3/5/2020 14:08:47 0.02 0.02
3/5/2020 14:09:02 0.07 0.17
3/5/2020 14:09:17 7.82 011
3/5/2020 14:09:32 19.71 0.30
3/5/2020 14:09:47 20.29 0.31
3/5/2020 14:10:02 20.36 .31
3/5/2020 14:10:17 20.37 a.29
3/5/2020 14:10:32 20.37 a.24
3/5/2020 14:10:47 20.30 8.22
3/5/2020 14:11:02 20.33 8.22
3/5/2020 14:11:17 20.48 0.27
3/5/2020 14:11:32 20.44 0.29
3/5/2020 14:11:47 20.41 0.20
3/5/2020 14:12:02 20.40 a.21
3/5/2020 14:12:17 20.42 0.07
3/5/2020 14:12:32 20.43 0.12
3/5/2020 14:12:47 20.42 a.21
3/5/2020 14:13:02 20.42 a.10
3/5/2020 14:13:17 20.36 .22
3/5/2020 14:13:32 20.44 a.28
3/5/2020 14:13:47 20.46 a.24
3/5/2020 14:14:02 20.39 0.21
3/5/2020 14:14:17 20.51 a.27
3/5/2020 14:14:32 20.58 0.32
3/5/2020 14:14:47 20.43 0.21
3/5/2020 14:15:02 20.46 0.42
3/5/2020 14:15:17 20.38 0.20
3/5/2020 14:15:32 20.46 a.23
3/5/2020 14:15:47 20.46 a.22
3/5/2020 14:16:02 20.47 .22
3/5/2020 14:16:17 20.33 017
3/5/2020 14:16:32 20.48 a.24
3/5/2020 14:16:47 20.48 8.18
3/5/2020 14:17:02 20.45 .20
3/5/2020 14:17:17 20.46 a.20
3/5/2020 14:17:32 20.46 .15
3/5/2020 14:17:47 20.38 0.09
3/5/2020 14:18:02 20.30 a.10
3/5/2020 14:18:17 20.45 a2
3/5/2020 14:18:32 20.49 a.23
3/5/2020 14:18:47 20.46 0.18
3/5/2020 14:19:02 20.46 a.20
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RM FIELD DATA

Ctient Medlina
Location Waukegan, It
Source EO Control System
Date 3/5/2020

Common Stk Common Stk

Oxygan co2

Date/Time {% v db) {% v db}
3/5/2020 14:19:17 20.48 0.20
3/5/2020 14:19:32 20.47 0.20

_3/5/2020 14:19:47 Begln RA Test Run #5
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RM FIELD DATA

Clisnt Mediine
Lacation Waukegan, IL
Saurce EC Confrol System
Qate 3/5/2020

Comman Stk Comman Stk
Oxygsn co2
Date/Time (% vdb) (% v db) Camments

5/2020 ] End RA Test Run #6
3/5/2020 14:50:02 20.48 0.25
3/5/2020 14:50:17 18.91 0.43
3/5/2020 14:50:32 9.14 0.16
3/5/2020 14:50:47 0.53 0.01
3/5/2020 14:51:02 0.13 -0.03
3/5/2020 14:51:17 -0.11 -0.15
3/5/2020 14:51:32 0.22 0.10
3/5/2020 14:51:47 -0.06 -0.13
3/5/2020 14:52:02 0.04 -0.07
3/5/2020 14:52:17 0.03 -0.01
3/5/2020 14:52:32 2.87 0.03
3/5/2020 14:52:47 4.30 0.52
3/5/2020 14:53:02 0.19 -0.01
3/5/2020 14:53:17 -0.06 -0.08
3/5/2020 14:53:32 0.10 0.01
3/5/2020 14:53:47 0.17 0.10
3/5/2020 14:54:02 -0.09 -0.14
3/5/2020 14:54:17 6.91 0.13
3/5/2020 14:54:32 0.28 -0.13
3/5/2020 14:54:47 0.10 0.02 Past-test 8las and Drift Check:

3/5/2020 14:55:02
3/5/2020 14:55:17
3/5/2020 14:55:32
3/5/2020 14:55:47

ero nitrogen:

-0.02 % v db Oxygen
-0.11 % vdb CO2

3/5/2020 14:56:02 -0.03

3/5/2020 14:56:17 0.01

3/5/2020 14:56:32 -0.01

3/5/2020 14:56:47 251

3/5/2020 14:57:02 21.14

3/5/2020 14:57:17 22.35

3/5/2020 14:57:32 21.45 Past-test 8las and Drift Check:
3/5/2020 14:57:47 21.30 21.0% v db Oxygen:

3/5/2020 14:58:02 21.42 20.89 % v db Oxygen
3/5/2020 14:58:17 21.19

3/5/2020 14:58:32 - 21.25

3/5/2020 14:58:47 20.96 21.28

3/5/2020 14:59:02 20.74 21.22

3/5/2020 14:58:17 20.70 9.71

3/5/2020 14:59:32 4.83 2.12

3/5/2020 14:59:47 2.40 2.35 Post-test 8las and Drift Check:
3/5/2020 15:00:02 2.54 .50% v db CO2:

3/5/2020 15:00:17 2,64 2.55 % vdb CO2
3/5/2020 15:00:32 2.48

M928ET-663754-RT-414 100 of 269 15 sec aves



RM FIELD DATA

Client Medline
Location Waukegan, IL
8ource EO Control System
Date 3/5/2020

Common Stk Common Stk

Oxygen co2
Date/Time {% v db} {% v db) Comments
[[3/5/2020 15:00:47 2.44 5] ]

3/5/2020 15:01:02 2.55
3/5/2020 15:01:17 2.49
3/5/2020 15:01:32 2.53
3/5/2020 15:01:47 2.52
3/5/2020 15:02:02 2.47
3/5/2020 15:02:17 274
3/5/2020 15:02:32 18.51 0.50
3/5/2020 15:02:47 20.30 0.26
3/5/2020 15:03:02 20.45 0.26
3/5/2020 15:03:17 20,43 0.07
3/5/2020 15:03:32 20.47 0.26
3/5/2020 15:03:47 20,44 0.22
3/5/2020 15:04:02 20,48 0.25
3/5/2020 15:04:17 20.45 0.20
3/5/2020 15:04:32 20.52 0.25
3/5/2020 15:04:47 20.52 0.26
3/5/2020 15:05:02 20.45 0.20
3/5/2020 15:05:17 20.49 0.25
3/5/2020 15:05:32 2044 0.20
3/5/2020 15:05:47 20.35 0.13
3/5/2020 15:06:02 20.49 0.25
3/5/2020 15:06:17 20.49 0.23
3/5/2020 15:06:32 20.47 0.20
3/5/2020 15:06:47 20.51 0.24
3/5/2020 15:07:02 20.47 0.02
3/5/2020 15:07:17 20.50 0.37
3/5/2020 15:07:32 20.47 0.18
3/5/2020 15:07:47 2051 036
3/5/2020 15:08:02 20,47 0.21
3/5/2020 15:08:17 20.44 0.17
3/5/2020 15:08:32 2053 0.24
3/5/2020 15:08:47 20.44 0.20
3/5/2020 15:09:02 2050 0.24
3/5/202015:09:17 20.46 0.20
3/5/2020 15:09:32 20.51 0.24
3/5/2020 15:09:47 20.45 0.20
3/5/2020 15:10:02 20.51 0.26
3/5/2020 15:10:17 20.50 0.25
3/5/2020 15:10:32 20.61 0.31
3/5/2020 15:10:47 20.50 0.36
3/5/2020 15:11:02 20.51 0.24
3/5/2020 15:11:17 20.50 0.32
3/5/2020 15:11:32 20.54 0.22
3/5/2020 15:11:47 20.45 0.20 gegin RA Test Run #7
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RM FIELD DATA

Cliant Medline
Location Waukegan, IL
Source EO Control System
Date 3/5/2020

Common 8tk Common Stk
Oxygen co2
Date/Time {% v db) {3 v db) Comments

nd RA Test Run #7

3/5/2020 15:42:02 20.59 0.24
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Client Mediine
Locetion Weukegan, I
Source EO Contral System
Qate 3/5/2020

RM FIELD DATA

Cammon Stk Common Stk
Oxygen coz
Oate/Time {% v db) {% vdb) Comments

3/5/2020 15:42:17 20.56 0.23
3/5/2020 15:42:32 20.57 0.33
3/5/2020 15:42:47 20.52 0.18
3/5/2020 15:43:02 20.66 0.32
3/5/2020 15:43:17 20.36 0.09
3/5/2020 15:43:32 20.17 0.30
3/5/2020 15:43:47 2,44 0.29
3/5/2020 15:44:02 0.22 0.01
3/5/2020 15:44:17 0.08 -0.03
3/5/2020 15:44:32

3/5/2020 15:44:47
3/5/2020 15:45;02

0.12

0.01 Past-test 8las and Orift Check:
3 ero nitrogen:
0.04 % v db Oxygen

3/5/2020 15:45:17 -0.02 % v dh CO2
3/5/2020 15:45:32 ' 5 i
3/5/2020 15:45:47 0.05 .02
3/5/2020 15:46:02 0.05 -0.01
3/5/2020 15:46:17 0.04 -0.06
3/5/2020 15:46:32 0.01 -0.04
3/5/2020 15:46:47 11.85 0.03
3/5/2020 15:47:02 2.50 0.27
3/5/2020 15:47:17 0.18 0.02
3/5/2020 15:47:32 0.07 0.01
3/5/2020 15:47:47 0.03 -0.04
3/5/2020 15:48:02 0.05 -0.01
3/5/2020 15:48:17 0.01 -0.03
3/5/2020 15:48:32 0.08 0.00
3/5/2020 15:48:47 5.34 0.35
3/5/2020 15:49:02 20.25 20.08
3/5/2020 15:49:17 21.43 Past-test Bias and Orift Check:
3/5/2020 15:49:32 | 21.28 21.0% v db Oxygen:
3/5/2020 15:49:47 21.26 20.93 % v db Oxygen
3/5/2020 15:50:02 21.38
3/5/2020 15:50:17 21.40
3/5/2020 15:50:32 20.99 21.31
3/5/2020 15:50:47 20.83 21.24
3/5/2020 15:51:02 20.85 21.27
3/5/2020 15:51:17 20.88 21.47
3/5/2020 15:51:32 20.83 21.26
3/5/2020 15:51:47 20.78 21.29
3/5/2020 15:52:02 20.97 21.34
3/5/2020 15:52:17 15.96 15.68
3/5/2020 15:52:32 3.13

3/5/2020 15:52:47 2.58

3/5/2020 15:53:02 2.58

3/5/2020 15:53:17 2.62 Post-test 8las and Orift Check:
3/5/2020 15:53:32 2,52 2.50% vdb CO2:
3/5/2020 15:53:47 2.57 2,55 % vdbCo2
3/5/2020 15:54:02 2,63

3/5/2020 15:54:17 2.49

3/5/2020 15:54:32 2.52 2.42
3/5/2020 15:54:47 2,55 2,59
3/5/2020 15:55:02 2.55 2,55
3/5/2020 15:55:17 2.51 2,51
3/5/2020 15:55:32 2.55 2,55
3/5/2020 15:55:47 2.51 2,51
3/5/2020 15:56:02 2.55 2,56
3/5/2020 15:56:17 2.55 2,54
3/5/2020 15:56:32 2.64 2.60
3/5/2020 15:56:47 2.51 2,50
3/5/2020 15:57:02 2.54 2,54
3/5/2020 15:57:17 2.51 2,51
3/5/2020 15:57:32 16.88 0.67
3/5/2020 15:57:47 20.30 0.24
3/5/2020 15:58:02 20.53 0.28
3/5/2020 15:58:17 20.47 0.23
3/5/2020 15:58:32 20.62 0.23
3/5/2020 15:58:47 20.55 0.28
3/5/2020 15:59:02 20.52 0.25
3/5/2020 15:59:17 20.50 0.21
3/5/2020 15:59:32 20.53 0.24
3/5/2020 15:59:47 20.41 0.11
3/5/2020 16:00:02 20.53 0.24
3/5/2020 16:00:17 20.51 0.18
3/5/2020 16:00:32 20.50 0.21
3/5/2020 16:00:47 20.59 0.27
3/5/2020 16:01:02 20.54 0.23
3/5/2020 16:01:17 20.45 0.19
3/5/2020 16:01:32 20.56 0.34
3/5/2020 16:01:47 20.48 0.19
3/5/2020 16:02:02 20.48 0.18
3/5/2020 16:02:17 20.48 0.19
3/5/2020 16:02:32 20.51 0.20
3/5/2020 16:02:47 20.59 0.28
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RM FIELD DATA

Cllent Mediine
Location Waukegan, IL
Sourca EO Contral System
Dete 3/5/2020

Common Stk Common Stk

Oxygen co2
Date/Time (% vdb) (% v db) Comments

3/5/2020 16:03:02 20.55 0.18
3/5/2020 16:03:17 20.45 0.20
3/5/2020 16:03:32 20.66 0.31
3/5/2020 16:03:47 20.51 0.20
3/5/2020 16:04:02 20.42 0.13
3/5/2020 16:04:17 20.58 0.24
3/5/2020 16:04:32 20.63 0.23
3/5/2020 16:04:47 20.36 0.10
3/5/2020 16:05:02 20.56 0.23
3/5/2020 16:05:17 20.50 0.19
3/5/2020 16:05:32 20.50 0.20
3/5/2020 16:05:47 20,57 0.25
3/5/2020 16:06:02 20.51 0.19
3/5/2020 16:06:17 20.56 0.26
3/5/2020 16:06:32 20.64 0.25
3/5/2020 16:06:47 20.53 0.20
3/5/2020 16:07:02 20.44 0.1%
3/5/2020 16:07:17 20.58 0.24
3/5/2020 16:07:32 20.53 0.17
3/5/2020 16:07:47 20.44 0.18
3/5/2020 16:08:02 20.56 0.24
3/5/2020 16:08:17 20.58 0.22
3/5/2020 16:08:32 20.53 0.20

20.58 0.24 Begin RA Test Run #8
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RM FIELD DATA

Client Medline
Locetion Waukegan, iL
Sourca EO Contro! System
Dete 3/5/2020

Common Stk Common Stk
Oxygen coz2
Date/Time {% v db} (% vdb) Comments

nd RA Test Run #8

2 20.64

3/5/202 :39; A

3/5/2020 16:3%:17 20.49 0.20

3/5/2020 16:39:32 20.41 0.13

3/5/2020 16:39:47 20.57 0.24

3/5/2020 16:40:02 20.63 0.26

3/5/2020 16:40:17 12.68 0.73

3/5/2020 16:40:32 0.72 0.03

3/5/2020 16:40:47 0.17 0.02

3/5/2020 16:41:02 0.10 0.01

3/5/2020 16:41:17 0.12 0.02

3/5/2020 16:41:32 0.06 0.02

3/5/2020 16:41:47 0.03 -0.02

3/5/2020 16:42:02 0.06 0.03

3/5/2020 16:42:17 0.03 0.01

3/5/2020 16:42:32 0.06 -0.01

3/5/2020 16:42:47 2.35 0.13

3/5/2020 16:43:02 3.52 0.35

3/5/2020 16:43:17 0.22 0.03 Post-test Bies and Drift Check:
3/5/2020 16:43:32 ero nitrogen:

3/5/2020 16:43:47
3/5/2020 16:44:02
3/5/2020 16:44:17

0.04 % vdb Oxygen
-0.03 % vdb CO2

M928ET-663754-RT-414 105 of 269 15 sec aves



Cliant Medline
Locatlon Waukagan, IL
Source EO Control System
Date 3/5/2020

RM FIELD DATA

Common 6tk Common 6tk
Oxygen €02
Date/TIime {% v db) {% vdb) Comments
3/5/2020 16:44:32 0.02 0.01
3/5/2020 16:44:47 1.87 011
3/5/2020 16:45:02 18.92 0.18
3/5/2020 16:45:17 20.14 0.1l
3/5/2020 16:45:32 20.24 0.10
3/5/2020 16:45:47 20.39 0.04
3/5/2020 16:46:02 20.31 0.11
3/5/2020 16:46:17 18.14 9.10 Paost-test 8las end Drift Check:
3/5/2020 16:46:32 20.82 21.0% vdb Oxygen:
3/5/2020 16:46:47 21.22 20.97 % v db Oxygen
3/5/2020 16:47:02 21.20
3/5/2020 16:47:17 21.31
3/5/2020 16:47:32 20.86 21.25
3/5/2020 16:47:47 20.91 21.30
3/5/2020 16:48:02 20.81 21.22
3/5/2020 16:48:17 3.97 3.93
3/5/2020 16:48:32 2.63 2.68
3/5/2020 16:48:47 2.73 27
3/5/2020 16:49:02 2.65 2,58 Post-test Blas and Drift Check:
3/5/2020 16:49:17 2.52 2.50% v db CO2:
3/5/2020 16:49:32 2.55 2.56 % vdb CO2
3/5/2020 16:49:47 2.52
3/5/2020 16:50:02 2.55
3/5/2020 16:50:17 2.42 2.42
3/5/2020 16:50:32 2,59 2.54
3/5/2020 16: 0.59 0.58
3/5/2020 16: 011 0.23
10.26 0.16
19.83 0.24
20.32 0.28
20.28 0.23
20.34 0.26
20.32 0.22
20.36 0.37
20.33 0.22
20.31 0.23
20.42 0.28
20.41 0.26
20.43 0.27
20.40 0.26
20.35 0.21
20.40 0.25
20.20 011
20.492 0.24
20.45 0.27
20.37 0.21
20.49 0.28
20.494 0.25
20.30 012
20,37 0.21
20.52 0.34
20.42 0.27
20.38 0.21
20.49 0.25
20.43 0.24
20,39 0.21
20.52 0.34
20.32 0.19
20.40 0.16
20.49 0.27
20.57 0.24
20.51 0.09
20.50 0.24
20.59 0.26
20.55 0.23
20.49 0.17
20.52 0.26
20.54 0.35
20.50 0.17
20.49 0.20
20.50 0.21
20.51 0.04
20.58 0.26
20.62 0.25
20.51 0.21
20.57 0.24
20.54 017
20.42 018
3/5/2020 17: 20.65 0.23
3/5/2020 17: 20.53 0.21
3/5/2020 17: 20.56 0.21
3/5/2020 17: 20.45 0.19
3/5/2020 17: 20.65 0.26
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RM FIELD DATA

Client Medline
Location Waukegan, iL
Sourca EO Control Systam
Date 3/5/2020

Common Stk Common Stk

Oxygan coz2
Date/Time (% v db) (% v db) Comments
3/5/2020 17:05:17 20.45 0.19
3/5/2020 17:05:32 20.52 0.18
3/5/2020 17:05:47 20.59 0.26
3/5/2020 17:06:02 20.49 0.20
3/5/2020 17:06:17 20.55 0.28
3/5/2020 17:06:32 20.54 0.26
3/5/2020 17:06:47 20.52 0.21
3/5/2020 17:07:02 20.63 0.24
3/5/2020 17:07:17 20.57 0.24
3/5/2020 17:07:32 20.52 0.20
3/5/2020 17:07:47 20.56 0.35 Begin RA Test Run #9

5,
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RM FIELD DATA

Client Madlina
Location Waukagan, IL
Source EQ Cantral System
Date 3/5/2020

Commen 8tk Common Stk
Oxygen co2
Date/Time {% vdb) {% v db) Comments

End RA Test Run #9

3/5/2020 17:38:02 20.61 0.32

3/5/2020 17:38:17 20.49 0.22
3/5/2020 17:38:32 20.50 0.22
3/5/2020 17:38:47 20.48 0.21
3/5/2020 17:39:02 16.00 0.30
3/5/2020 17:39:17 1.06 -0.01
3/5/2020 17:39:32 0.15 -0,13 Post-test Bias and Drift Check:

3/5/2020 17:39:47
3/5/2020 17:40:02
3/5/2020 17:40:17
3/5/2020 17:40:32 :
3/5/2020 17:40:47
3/5/2020 17:41:02
3/5/2020 17:41:17
3/5/2020 17:41:32
3/5/2020 17:41:47
3/5/2020 17:42:02
3/5/2020 17:42:17
3/5/2020 17:42:32
3/5/2020 17:42:47
3/5/2020 17:43:02
3/5/2020 17:43:17
3/5/2020 17:43:32
3/5/2020 17:43:47
3/5/2020 17:44:02
3/5/2020 17:48:17
3/5/2020 17:44:32
3/5/2020 17:44:47
3/5/2020 17:45:02
3/5/2020 17:45:17
3/5/2020 17:45:32

zero nltrogen:
0.06 % v db Oxygen
-0.03 % vdb CO2

3/5/2020 17:45:47 -0.04 -0.03
3/5/2020 17:46:02 0.03 -0.01
3/5/2020 17:46:17 -0.10 -0.08
3/5/2020 17:45:32 0.05 0.00
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RM FIELD DATA
Cilient Medline
Locatlon Waukegan, IL
Sourca EO Control System
Date 3/5/2020
Common 8tk Common Stk
Oxygen co2
Date/Time (% v db) (% vdb) Comments

3/5/2020 17:46:47 0.04 0.14
3/5/2020 17:47:02 0.13 0.08
3/5/2020 17:47:17 0.00 -0.08
3/5/2020 17:47:32 -0.02 -0.04
3/5/2020 17:47:47 -0.02 -0.08
3/5/2020 17:48:02 0.01 0.00
3/5/2020 17:48:17 0.04 0.11
3/5/2020 17:48:32 0.04 0.03
3/5/2020 17:48:47 0.20 0.11
3/5/2020 17:49:02 0.13 0.08
3/5/2020 17:49:17 0.13 0.01
3/5/2020 17:49:32 0.03 0.06
3/5/2020 17:49:47 0.04 0.00
3/5/2020 17:50:02 0.07 0.01
3/5/2020 17:50:17 0.07 0.02
3/5/2020 17:50:32 0.12 0.09
3/5/2020 17:50:47 0.01 -0.05
3/5/2020 17:51:02 -0.10 -0.12
3/5/2020 17:51:17 0.04 0.00
3/5/2020 17:51:32 0.01 -0.08
3/5/2020 17:51:47 0.00 -0.04
3/5/2020 17:52:02 -0.09 -0.07
3/5/2020 17:52:17 0.03 0.01
3/5/2020 17:52:32 -0.01 -0.04
3/5/2020 17:52:47 0.07 0.02
3/5/2020 17:53:02 6.08 0.03
3/5/2020 17:53:17 .46 0.01
3/5/2020 17:53:32 0.34 0.10
3/5/2020 17:53:47 0.01 -0.03
3/5/2020 17:54:02 -0.08 -0.14
3/5/2020 17:54:17 -0.01 -0.04
3/5/2020 17:54:32 0.01 0.03
3/5/2020 17:54:47 0.08 0.01
3/5/2020 17:55:02 -0.04 -0.06
3/5/2020 17:55:17 0.07 0.00
3/5/2020 17:55:32 13.98 0.14
3/5/2020 17:55:47 20.04 0.25
3/5/2020 17:56:02 20.28 0.40
3/5/2020 17:56:17 20.40 0.24
3/5/2020 17:56:32 20.30 0.19
3/5/2020 17:56:47 20.24 0.09
3/5/2020 17:57:02 20.37 0.28
3/5/2020 17:57:17 20.34 0.18
3/5/2020 17:57:32 20.36 0.20
3/5/2020 17:57:47 20.36 0.20
3/5/2020 17:58:02 20.34 0.18
3/5/2020 17:58:17 20.38 .17
3/5/2020 17:58:32 20.36 0.20
3/5/2020 17:58:47 20.28 011
3/5/2020 17:59:02 20.44 0.23
3/5/2020 17:59:17 20.37 0.17
3/5/2020 17:59:32 20.42 0.24
3/5/2020 17:59:47 20.46 0.23
3/5/2020 18:00:02 20.47 0.25
3/5/2020 18:00:17 20.39 0.21
3/5/2020 18:00:32 20.43 0.24
3/5/2020 18:00:47 20.36 0.20
3/5/2020 18:01:02 20.39 0.12
3/5/2020 18:01:17 20.45 0.28
3/5/2020 18:01:32 20.44 0.22
3/5/2020 18:01:47 20.41 0.21
3/5/2020 18:02:02 20.48 0.27
3/5/2020 18:02:17 20.53 0.24
3/5/2020 18:02:32 20.30 0.11
3/5/2020 18:02:47 20.46 0.34
3/5/2020 18:03:02 20.41 0.20
3/5/2020 18:03:17 20.45 0.19
3/5/2020 18:03:32 20.39 0.21
3/5/2020 18:03:47 20.52 0.25
3/5/2020 18:04:02 20.49 0.23
3/5/2020 18:04:17 20.48 0.23
3/5/2020 18:04:32 20.43 0.20
3/5/2020 18:04:47 20.44 o2
3/5/2020 18:05:02 20.45 021
3/5/2020 18:05:17 461 0.80
3/5/2020 18:05:32 20.82 20.64
3/5/2020 18:05:47 21.31 21.23 Post-test 8las end Drift Check:
3/5/2020 18:06:02 R : 2121 21,0% v db Oxygen:
3/5/2020 18:06:17 21.23 20.87 % v db Oxygen
3/5/2020 18:06:32 21,16
3/5/2020 18:06:47 ! 21,14
3/5/2020 18:07:02 20.79 21.24
3/5/2020 18:07:17 20.91 2131
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RM FIELD DATA

Client Medline
Location Waukegan, IL
Source EO Control System
Data 3/5/2020

Common Stk Common Stk

Oxygan co2
Date/Time {% v db} {% vdb) Comments
3/5/2020 18:07:32 16.96 16.81
3/5/2020 18:07:47 311 3.20
3/5/2020 18:08:02 2.61 2.65
3/5/2020 18:08:17 2.53 2.56
3/5/2020 18:08:32 2.56 271
3/5/2020 18:08:47 243 2.47
3/5/2020 18: 2.5B 2,57
3/5/2020 18: 2,53 2.52
3/5/2020 18: 2.56 2.51
2.59 2.58 Post-test Blas and Drift Check:
2,51 251 2.50% vdh CO2:
2.56 255 2.51 % v db CO2
2.52 2.50
2.43 2,49
2.55 2,55
2.54 2.48
251 251
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Medline Industries: Waukegan, lllinois
March 2020 EtO Abatement System Common Stack Initial PS Test

APPENDIX D
FTIR DATA
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: USEPA Method 301-Sec. 12.0
l\ 1\;/% Q)i N E R‘{“) % % Analyte Spiking
R Frrees Statistical Analysis and Performance Criteria

Client: Medline ETO Abatement System Common Stack
Date: 2/13/2020

Tracer Gas: 503.1 ppm v Ethane
Spike Gas: 2.103 ppm v Ethylene Oxide
; Spiked Unspiked Diluted Theo,
i Resuits Result Spike Spike
Test ppmyv. ppmy Difference | Difference | . Tracer: | Dilution Conc, | Intermed. |- Conc.
Run Spike Native - | Ethylene Oxide | Ethylene Oxide] ~ (S;-M)) Squared | Conc. | Factor . Calc'd, | ‘ppbv Calc. ppb v | Recovery
Number Date Specrta | Spectra 5 M d d? ppmyv DF 1-DF CcS. |(1-DF*M)}| - ‘vs %R
1 2/13/2020 125 105 0.229 0.017 0.212 0.045 46 065 | 0.0916| 08084 | 019 0.0154 o 21 110.1%
| 2hapoea | g6 | dee | 3 ] 154 |

0196 e  1025%
2113/2020 | 142 0.190 lm:m
[ oMamoo | 743 | 184 | o200 | oo1s | 0485 146 ‘ B ,
2113/2020 | 146 152 0.202 0.010 0.192 Iﬂl
| 2i3eoz0 | 147 | 453 | o0s02 | oois | o184 om0 | o 21 ]
211312000 | 156 160 0.202 0.021 0.181 mm
ohao20 | 357 | 961 | o202 | o020 | 0482 | 0033 | 46029 | 00815) 09085 D49 ‘ m o
2132020 | 164 | 167 | 0203 0.018 mm
10 lomapoo | 165 | e | o2oa | ocois ‘ 46190 | ooora| m ,
m-mm
oM3020 | 172 I | o035 | tooorsf ogoe2 | o019 | 00182 o021 |

Mean of valld test runs: 0.206 0.01 7 0.190 0.036 0.18 0.21 99.17%

m@'wd)’m}m&

Number of test nins used in comparison:

n = 12 test runs

tvalue @ "n" runs (Table 301-3):

| A = 2.201

Sum of Differences:

Zd, = 2.2740
Sum of Squared Differences:
Ya? = 0.4317

Bias Analysis: Bias (Eq.301-18 derivative)

=" Y] o or d=8,-M,-VS = -0.0183

Bias Analysis: Numerical Blas (Eq. 301-19):

>

B=-t = -0.0183

Bias Analy Standard Deviation of the Differences (Eq. 301-20):

S (d, -d, )}
D, = 20 -4,) = 0.6285
(n-1)
Bias Analysis: T-Test @ 95% (Eq. 301-21, where t < 1o05):
A
( S, ) = 12.5336  evaluate using Relative Bias
Jn
Bias Analysis: Relative Bias (Eq. 301-22, where B i <10%):
B 0,
By = 7S —o|%100% = 8.83% ptable-no Bias Correction required

Blas Analysis:. Bias Correction Factor (Eq.-301-8):

cF=| o = 1.0868
14
CS
Precision A t: Precision Test Standard D {Eq..301-23):
= 0.0079
Precision A t: ‘Relative Standard Deviation (Eq.301-9 where RSD <20%)
SD
RSD = [S ]xlOO% = 3.86% acceptable
% Spike Recovery (70%< %R <130%):
%R={ 35 = 99.17%
WOPBET-663754-RT-414 7% 112 of 269
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USEPA Method 301-Sec. 12.0
Analyte Spiking
Statistical Analysis and Performance Criteria
Candidate: Montrose Starboost 3644-Waukegan, IL
Date: 3/5/2020
Tracer Gas: 513.9 ppm v Ethane
Spike Gas: 2.286 ppm v Ethylene Oxide
Spiked Native Diluted Theo.
Resuits Resuits Spike Spike
Test ppmv ppmv Difference | Difference | Tracer | Dlution Conc. ' {Intermed.{  Conc.
Run Spiked Native | Ethylene Oxide | Ethylene Oxide| . {S:-M) Squared | - Conc. | Factor| Calc'd. | ‘ppbv Calc. ppbv. | Recovery
Number Date Spectrait | Spectra# 0.2486 M d; d? CS - [(1-DF*M)| - vs %R
1 3/5/12020 81 65 0.238 i 0.036 i 0.20 0.04 0.23 0.0325 91.4% _
[ | 2 lampon | | ozar | ooas | 020 | 70.0999  929% |
3 0.235 0.038 0.20 0.26 88.2%
Mean of valid test runs: 0.240 0.040 0.20 0.04 0.23 0.26 91.16%
* data omitted from calculations
Number of test runs used in comparison:
n = 3 test runs
tvalue @ "n" runs (Table 301-3):
to.ss = 4,303
Sum of Differences:
Zd, = 0.6000
Sum of Squared Differences:
Sa? = 0.1200
Bias Analysis: Bias (Eq.301-18 derivative)
4=(S’_';SL)_£AL;_”5.)~CS 0id, =5 ~M,-VS = -0.0631
Bias Analysis: Numerical Bias (Eq. 301-19):
n /
Be Z = -0.0831

n

Bias Analysis: Standard Deviation of the Differences (Eq. 301-20):

" (d,—~d, )
D, = 24 = 0.2829
‘ (n-1)
Bias Analysis: T-Test @ 95% (Eq. 301-21, where t < t,:):
4.
(S_D,,_ ) = 3.6742  bias is insignificant
Jn

Bias Analysis: Relative Bias (Eq. 301-22, where B 5 <10%):

1=

B, = S x100% = 23.99% apply Bias Correction Factor

Bias Analysis: Bias Correction Factor (Eq. 301-8):

o
bl
[
i
-
(%4
N

= 0.0066

Precision Assessment: Relative Standard Deviation (Eq.301-9 where RSD <20%)

SD
RSD = (‘5—]" 100% = 2.74% acceptable

m

% Splke Recovery (70%< %R <130%):

%R = %2 x100%

91.16%
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Reference Monitor Detection Limits

Monitor: Starboost FTIR
Manufacturer: MKS/MAX
Model: Starboost Model #2030DGB2EZKS13T
SIN: 18683644
Condition: Instrument Only: 20.0 ppb MDL Analysis
Date: 2/12/2020
Operator: WC James
Compound: Ethylene Oxide

Target Concentration, ppmv [ 00200
1 0.016
2 0.017
3 0.018
4 0.019
5 0.014
6 0.014
7 0.016
8 0.011
9 0.016
10 0.014
11 0.013
12 0.014
Total Population 12
t-Test Population (n-1) 11
Average RM reading 0.02
Standard Deviation 0.0023
Student t- Test Value 2.718
MDL (LOD) 6.17 ppb

PQL (LOQ) (3 x MDL)

The USEPA defines MDL as "the minimum concentration that can be determined with 99% confidence that
the true concentration is greater than zero." This procedure is outlined in 40CFR 136 and TTN EMC.

The NELAC Standard (TNI) define detection limits as limit of detection - LOD and limit of quantification - LOQ.
These terms were historically known as method detection limit - MDL and practical quantification limit - PQL.

2.008

7

8 2.896
9 2.821
10 2,764
11 2.718
12 2.681
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SAMPLE_S002_0000072.1AB | 2/12/2020] 11:25:48 | 1508 0,938 0116 0.188 0.013 0.014 0.810 0,227 -0.001 -0.028 6.072 77.520 6.000 Undefined 7.538 Undefined
SAMPLE S002_0COCO73.LAB | 2/12/2020| 11:26:48 | 1503 0.958 0.140 0.206 0.014 0.013 0.905 0.132 o011 0.037 1584 17317 6.000 Undefined 7.617 Undefined
SAMPLE_S002_C000074.1AB  2/12/2020 11:27:46 1504 0.998 0.103 0.174 0,013 0014 0.907 0.124 0.008 0.038 4.060 93.297 0.000 Undefined 7.734 Undefined

20.0 ppb MDL Determination
20.0 ppb MDL Determination
20.0 ppb MDL Determination
20.0 ppb MDL Determination
20.0 ppb MDL Determination
20.0 ppb MOL Determination
20.0 ppb MDL Determination
20.0 ppb MDL Determination
20.0 ppb MDL Determination
20.0 ppb MDL Determination
20.0 ppb MDL Determination
20.0 ppb MDL Determination
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Dataset Name: RA Run #1

Project Name: Medline Waukegan ETO Abatement System Common Stack
Project Date; 3/5/2020

Sample Description: Initial P.S. RA Certification Test Program-Common Stack
Sample Temperature (C): N/A

Testing Professional: William C. James

Analysis Date: v E . 3/5/2020

| Instrument Method: USEPA Method 320 Starboost/MKS 2030

; Quant Method: StarBoost Ethylene Oxide [Aromatics Filter] (Modified}

| Results Averaging: Manual

Dataset Comments:

Ethane [150C] [74-84-0] [2x8cm-1] [Aromatics Filter] o
Ethylene Oxide (ppb)
Ethylene Oxide [150C] [75-21-8] [2x8cm-1] [Aromatics Filter]

Filter Interference.LAB

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110281261]
Water [150C] [7732-18-5] [2x8cm-1] [Aromatlcs Fllter] [SN110281261]
MAX.MKS.BADSCANCOUNT ‘ ~
MAX.MKS.LASERPP
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Ethane [150C] [74- Ethylene Oxide: Methane (150€]  Water [150C]17792:

Filter.

Ethylen Okide

Temp  Presuire BAC)[ddema] nseors.ane) Gy 176828 [om: 38:5] [2xBem 1) :\\:&cﬁ\:m;(s.amsm MAX MKS.LASERPP
{Arematics Filter] 3 f2xgem-1] 111Aromatics 1aromatics Filter)

1€} {ATM) Con{ppm} on (ppm) Conlppm). . - canlppm) Coni{ppm}. Con {ppm) Con {ppm) Con {ppm)
ZERD DIRECT_OOOMOLAAR. - 3/5/2020 - 07:46:26 ‘ 003 a6 ; o 624,847
ZERO DIRECT_0000002.LAB 3/5/2020 07:47:25 1501 0.995 0.016 -1.853 -0.002 1.006 0.004 306.382 0.000 7.109
ZERO DIRECT.DD00D03.LAB 3/5/2020 " 07:48:24° 1503 0.994 0.039 4,253 008 0.973 0007 139,665 0.000 5.953
ZERO DIRECT_0000004.LAB 3/5/2020 ©7:49:23 150.1 0.995 001 5.584 0.006 0.967 -0.006 64.079 0.000 6.875
ZERO DIRECT_ 0000005,LAB 3/5/2020 - 075022 1503 0,995 0,045 7.408 0,007 0.894 0,001 29.816 T 0,000 7:384
ZERO DIRECT_0000006.LAB 3/5/2020 07:51;20 150.3 0.995 0.023 2.61% 0.003 1.002 -0.007 7.335 0.000 £.992
ZERO DIRECT_0D00007.LAB 3f5/2020  O75219 O 150.2 0.995 “0.028 0,106 D000 1.004 -0,008 7.824 0.000 7.070
ZERD DIRECT_CODCD0B.LAB 3/5/2020 07:53:18 1501 0.995 0.021 4.327 0.004 1,006 -0.007 -0.753 0.000 7.227
ZERO DIRECT_0000009.LAB 3/5/2020 - - 07:54;17 150.2 0.985 0.010 6.924 . 0.007 0994 0.004 2,110 ~D.000 6.875
ZERO DIRECT_CO00010.LAB 3/5/2020 07:55:16 150.1 0.995 0.000 0.000 0.000 1.000 0.000 0.000 0.000 7.070
ZERO DIRECT_0000011.LAB 3/5/2020 07:56:14 150.2 0.995 0.0l =3,727 -0.004 0,983 . =0.002 1.402 0.000: : 7.108
ZERO DIRECT_0000012.1A8 3/5/2020 07:57:13 150.2 0.895 -0.003 0.489 0.000 0.9%1 -0.004 -0.205 0.000 6.992
ZERO DIRECT_DO00D1Z AR 3/5/2020  07:58:12 1503 0895 0.014 a3 0003 1024 ‘ -0.003 U B04 00007 5914
CTS DIRECT_0000014.LAB 3/5/2020 07:58:58 150.1 0.999 2.492 350.281 0.350 1119 102.467 -187.627 0.000 7.188
CTS DIRECT;0000015:LAR 3/5/2020 - 07:59:02 " 50,1 0.999 0617 455,445 0.355 1171 08,311 -219.308 L 0,000 6914
CTS DIRECT_0000016.LAB 3/5/2020 07:59:27 150.1 0.999 0.464 352.883 0.353 1.161 103.879 -220.298 0.000 6.992
TS DIRECY_0000017.1AR 3/5/2020 075942 1504 0.999 0.566 358,046 0.358 1201 103.830 -212.247, 0,000 6,953
CTS DIRECT_ODD0018.LAB 3/5/2020  07:59:56 150.1 0.9939 0.524 358.997 0.359 1.196 103.798 -222.580 0.000 6.875
CAL DIRECT_0000019.1AB 3/5/2020 " 0BO01 1500 0,959 3380 368,830 s 1175 100,993 7] i10z2.364 0000 B892
CAL DIRECT_0D00020.1LAB 3/5/2020  0B:00:26 150.0 0.989 528.333 2343.652 2344 1.012 1.629 90.564 0.000 6.953
CAL DIRECT_ 0000021, AB 3/5/2020 . 0B;00:40 . 150.1 0.998 544,277 2372.894 2373 1214 Ci0s3m 87.471 0,000 7.266
CAL DIRECY_0000022.LAB 3/5/2020 08:00:55 150.1 0.939 544.559 2371.8905 2.372 1162 -0.561 86.995 0.000 6.875
CALDIRECT_0000023.LAB /52020080030 1501 0,998 121,528 779.453 0779 22090 0.349 83.606 0.000 1.221
CAL DIRECT_0000024.1AB 3/5/2020 08:01:25 150.1 0.998 54.088 241.053 0.2491 0.910 0.027 50.544 ) 0.000 1.227
CAL DIRECT.0000025.LAB 3/5/2020 080139 . 150.1 0.939 54.150 243796 0.2a4 0.924 0,038 ag.644 0.000 )
CAL DIRECY_00D0026.LAB 3/5/2020 08;01:54 150.2 0.995 55.386 249.327 0.249 0.945 0.078 43.135 0.000 7.266
CAL DIRECT_0000027.LAB 3/5/2020  08:02:09 150.1 0.995 53.693 230.972 0.231 0.934 0.033 44.105 0.000 7.109
CAL DIRECT_00D0028.LAB 3/5/2020 08:02:23 1501 0.895 53.327 240.24% 0.240 0.859 0.036 31.479 0.000 7.227
CAL DIRECT. 0000028, LAR "3/5/2020. 080238150, 0,995 53,142 236,888 0.237 0938 0.010 azs2o b opoo 599z
CAL DIRECT_00D0030.LAB 3/5/2020 08:02:53 150.2 0.895 53.175 234.244 0.234 0.937 0.028 42308 0.000 7.091
CAL'DIRECT. 0000031, 1AB ‘8/5/2020 08020711502 0995 men 067,141 1.067 3291 S o SUaeT.268 L0000 7.070.
CAL DIRECT_0000032.LAB 3/5/2020 08:03:22 150.1 0.995 536.328 2350.374 2.350 1.169 -0.587 67.452 0.000 6.914
CALDIRECT.0000033,LAB 3/5/2020 7 0808:97 4503 0,995 537,359 2359.524 2.360 1138 Coiomes 95.503 0.000 7.148
CAL DIRECT_0000034.LAB 3/5/2020  0B:03:52 150.1 0.995 536.675 2361.695 2.362 1122 -0.572 $0.994 0.000 6.836
ZERQ SYSTEM_'0000035.LAB 3/5/2020 " OBROASI 1500 0,995 43.408 405.720° 0,446 2554 : 3917 Samanyas o 0000 7.188
ZERO SYSTEM,_O000036.LAB 3/5/2020  OB:05:52 150.3 0.993 0.107 -1.554 -0.002 0.950 ) 0.028 ‘ 23.810 0.000 6.992
ZERO SYSTEM. 000003 LAB 3/5/2020 0BIOBSL. 15047 0,994 0097 Ciieges 0.007 ! 0969 0.004 ] 18,498 0o00. 7.188
ZERO SYSTEM_O0D00038.LAB 3/5/2020  08;07:49 150.2 0.994 0.048 4.802 0.005 1.007 0.003 ~23.356 0.000 7.148
CTS SYSTEM,_0000038.LA8 3/5/2020 7 08,08:13 - 4503 0.995 0.214 8671 0.009 1043 2048 953,203 0.000 gy
CTS SYSTEM_0000040.LAB 3/5/2020 OROB:28 150.3 0.934 7.393 248.018 0.248 1.138 ) 57.240 2503.967 0.000 7.188
CTS SYSTEM_0000041,LAB 3/5/2020 080843 1502 0,933 0,612 342,690 0,343 1127 102232 105321 0,000 7.188
CTS SYSTEM,_0D00032.LAB 3/5/2020  OR0B:57 150.1 0,954 0.604 335575 0.336 1.077 102.232 -143.423 0.000 7.070
CTS SYSTEM_0000043,LA8 3/5/2020 080912 1501 0,984 0.540 228550 0.329 Ciaems 102,366 S7159,873 S o000 ‘748
NATIVE_0000044.LAB 3/5/2020 08:09:27 150.1 0.995 0.431 352.551 0.353 1.12% 102.222 -173.791 0.000 6.953
NATIVE.00D0D45.1AB 3/5/2020° 080942 51503 0.993 0,997 " 113308 LLiYoa18 71308 25508 7328528 0,000 7227
NATIVE_0000046.1AB 3/5/2020 DB:09:56 150.3 0.994 1.204 1058.543 1.059 0.868 17.171 10393.733 0.000 7.070
NATIVE0DD0DA7.LAB 3/5/2020 B0 150,8 0,995 1.306° 2248.729 2247 00 0,947 16.802 10755310 0000 7.070
NATIVE,_0DODG48.LAB 3/5/2020 08:10:26 150.2 0.995 1.168 2257.451 2,257 0.937 16.984 10844.451 0.000 7.070
SPIKED000049:LAR 3/5/2020 7 08:10:80.° 1502 0992 1,201 55,198 0085 0,813 oarses o | 1113092 0,000 U gms
SPIKE_00D0050.LAB 3/5/2020 08:10:55 150.2 0.994 1.352 65.245 0.065 0.938 17.690 11262.212 0.000 7.266
SPIKED000051.LA8 3/5/2020 7 0BALA0 1502 0.994 1258 57.384 0,087 0,890 ©oamass 0 aiimesso | 0,000 6.875
SPIKE_00D0D52.LAB 3/5/2020 DB:11:25 150.4 0.993 1323 73.321 0.073 1.447 24.820 10313.300 0.000 7.108
SPIKED00DO53.LAB 3/5/2020° 08338 1502 0,993 20,853 s 0137 SR e orge 10421147 oooo L 7308
SPIKE_0ODD054.LA8 3/5/2020 OR:11:54 150.1 0.993 51.580 223.796 0.224 0.916 15.733 10584.704 0.000 7.070
SPIKE_QOO005S.LAB 3/5/2020 08:12:08 150.2 0.994 52.251 228.480 0.228 0.918 15.846 10636.411 0.000 7.108
SPIKE_0D00056.LAB 3/5/2020 08:12:23 150.2 0.995 52.141 229.177 0.229 0.921 15.914 10687.754 0.000 7.070
SPIKE.0000057.1AB 3/5/2020.° 08238 150.3 0.933 isgaz & 249,107 0,249 ¢ 0935 S A5 796 0 ‘1074063 § Cooon g L7188
SPIKE_O0D0058.LAB 3/5/2020  08:12:53 150.3 0.934 52.048 228.898 0.229 0.928 15.861 10761.735 0.000 7.031
SPIKE 0DDDO39.LAB 3/5/2020 083,07 1500 0,993 ] 52.279 243,898 02980 0935 coassm L qoreadaa 0.000 o eB7S
SPIKE_0O0DOD60.LAB 3/5/2020 08:13:22 ’ 150.1 0.995 52.132 238.084 0.238 0.944 15.757 10789.910 0.000 7.031
SPIKE OODOOGLIAR 3/5/2020 - DBAIT 1503 0398 51419 0 237352 023700 0904 15661 1 osdade 0000} gma
NATIVE_DD00062.LAB 3/5/2020 08:13:51 150.2 0.993 51.298 226.311 0.226 0.942 15.486 10862.680 0.000 ‘ 7.109
NATIVE 0000063.LAB 3/5/2020 - OB:14:06 1501 0:895 agazy 0 a1Beys 0,219 Lpgman 15,502 Claosenerz L 0000 7081
NATIVE_00DDD64.LAB 3/5/2020 08:14:21 150.3 0.893 2,032 53.801 0.054 0.957 16.916 11860.143 0.000 7.070
NATIVE 0000065.1AB 3/5/2020 0804336 150.2 0,993 1402 36,145 0,086 ey 17,289 wessanr | 0000 o} 7a
NATIVE_0000066.LAB 3/5/2020 08:14:50 150.2 0.994 1.293 42.215 0.042 0.965 16.690 11903.234 0.000 7.031
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! Ethene {150€] [72-

Ethylene Oxide ' ' Methane [150C) - Water [150C} [7732

Prossive. Ba] [amema). PVEneOMde sl | [asal[omem 18] (wmema) . OCMESBADSCA o ks Lnskrsp
TAromatics Filterl pRk) 12x8cm:3) Inteterence AR 1) [Aramatics TAramatics Filter] NEOUNT

(ATM) Con |ppm) Con (ppm) Con {opm) Can (ppm) Con {ppm) Con {ppm) Con {ppm) Con {ppm)
NATIVE ODD0OG7.LA8 - 3/5/2020: OBASD5 . 1503 : 40,909 0041 16.876 11920237
SPIKE_DDODD6B.LAB 3/5/2020  08:15:20 150.4 0.994 1.382 49.061 0.049 0.987 17.236 11%41.020 0.000 6.953
SPIKE_0000069.LAB 3/5/2020. - DRAS: ©  350.1 0,954 57,545 270,575 02n 1,680 s 10547.564 0.000 7.148
SPIKE_0000070.LAB 3/5/2020 08:15:49 150.3 0.953 51.436 226.163 0.226 0.893 15.846 11005.103 0.000 7.031
SPIKE_ 0000073, LAB 3/5/2020 - ORA604 - 4503 0.993 50.853 247,933 0.247 0.982 16104 11028331 0.000 7031
SPIKE_0000072.LAB 3/5/2020  08:16:18 150.1 0.954 51214 233.604 0.234 0.953 15.969 11028.711 ‘ 0.000 7.308
NATIVE_0000073,1A8 3/5/2020 0816:33 1501 n.993 48.899 233,106 0233 0,913 16,002 11063.957. 0000 6.992
NATIVE_0000074.LAB 3/5/2020 08:16:48 150.2 D.994 3.061 64.899 0.065 0.951 17.258 11968.264 0.000 7.148
NATIVE_ODOO0TS.LAB 3/5/2020° 0B:17:03 - 150.1 0.953 1.487 51771 0.052 0978 17,150 12025.248 0,000 7.031
NATIVE_0000076.LAB 3/5/2020 08:17:17 150.3 0.994 1371 58.003 0.058 0.948 17.419 12017.244 0.000 7.108
NATIVE_O0O0077.LA8 3/5/2020 0BAT:2 1501 0.9%4 1,403 44,320 0.044 0,907 17,375 12016.054 0.000 7.031
SPIKE_OBO0OO78.LAB 3/5/2020 08:17:47 150.1 0.994 35.173 208.166 0.208 1.622 15.635 11046.543 0.000 6.992
SPIKE_DOO0073.LAB 3/5/2020° OBIBO1 - 150.2 0,954 57.524 251,847 0.252 0.953 18,702 10884.662 0.000 7.081
SPIKE_ODODDBD.LAB 3/5/2020  0Bi1B:16 150.1 0.993 51.268 234.882 0.235 0.918 15.655 11073.263 0.000 6.992
SPIKEOD000B1.LAB 3/5/2020  OBABELT - 1503 594 51.479 226,241 0.226 0.944 15.258 11070307 0.000 7.070
SPIKE_00000B2.LAB 3/5/2020  0B:18:45 150.3 0.993 51.423 225.188 0.225 0.959 14.931 11102.167 0.000 7.031
SPIKE_ 0000083.1AB 3/5/2020 08:19:00 150.1 0.993 51253 218.012 0.218 0.952 14.600 11093.547 0.000 ~ 6.892
NATIVE_O0000B4.LAB 3/5/2020  08:19:15 150.1 0.993 44.722 208.151 0.208 0.882 14.855 11225.233 0.000 7.188
NATIVE_0000085,LAB 3/5/2020 - 08;19:30 150.1 0.994 1,881 56,758 0.057 1.013 16,460 12091.098. 0,000 6914
NATIVE_0000086.LAB 3/5/2020 0B:19:44 150.2 0.994 1412 39.213 0.039 0.975 16.915 12114.877 0.000 7.266
NATIVE, :0000087,LAB 3/5/2020 .. 08:18:59 1504 0.993 1.346 49,233 : 0,039 0.905 17.30’. 12126775 ‘0.000 7.109
SAMPLE_00000B3.LAB 3/5/2020  0B:21:13 150.4 0.993 1.353 4B.950 0.049 0.954 17.249 12147.77% 0.000 7.266
SAMPLE_0000089,LAB 3/5/2020 - 08:22:12 150.1 0.993 ; 1,300 43.321 0,043 0.992 17,062 12146.946 0.000 6.953
SAMPLE_0000050.LAB 3/5/2020 08:23:11 150.2 0.995 1.288 43.243 0.043 0.936 16.674 12121.484 0.000 7.266
SAMPLE 0000091.1A8 3/5/2020. - 08:24:09 150.2 0,933 1.265 44,752 0.045 0.972 16,695 :12163.368 0.000 7.305
SAMPLE_00000352.LAB 3/5/2020  08:25:08 1501 0.995 1.279 50.758 0.051 0.943 17.122 12162.744 0.000 7.148
SAMPLE_0000093.LAB 3/5/2020 .- .08:26:07 150.1 0.933 1.295 52.461 0,052 0.972 16.817 ; B - 12202.636 : ‘0.000 7.188
SAMPLE_0000034.LAB 3/5/2020 08:27:06 150.2 0.993 1.279 66.599 0.067 0.959 16.843 12188.041 0.000 7.188
SAMPLE - 0000055.LAB 3/5/2020.; " 08:28:05 150.3 0.934 1,294 84,811 ; 0,085 0.965 JE.§22 12173.397 : 0.000 6,992
SAMPLE_0000036.LAB 3/5/2020  08:29:03 150.1 0.993 1.303 108.378 0.108 0.957 16.876 12192.130 0.000 7.148
SAMPLE,_ OD00097.LAB 3/5/2020 - 08:30:02 150,2 0,933 1,321 . 123,701 0.124 0.934 ; 17.381 12202.787. 0.000 7:188
SAMPLE_0000038.LAB 3/5/2020  08:31:01 150.2 0.993 1.302 128,287 0128 0.972 17.292 12223.802 0.000 6.797
SAMPLE.0000039.1AB 3/5/2020 . ‘08:32:00 - . 1502 0933 1307 133.012 0133 0.954 17.399 12234927 0.000 7.148
SAMPLE_0000100.LAB 3/5/2020 08:32:59 150.2 0.993 1.340 134.670 0.135 0.945 17.385 12216.082 0.000 7.070
SAMPLE_0000101.LAB 3/5/2020- --08:33:57 150.1 0,953 1.262 146,097, | 0.146 0.936 17.167 22201.856 s 0.000 H 6,914
SAMPLE_0000102.LAB 3/5/2020 08:34:56 1501 0.393 1,315 151,138 0.151 0.962 17.350 12208.988 0.000 7.109
SAMPLE_0000103.LAB 3/5/2020 " - 0B:35:55 150.2 0,953 1,281 158.239 : 0,158 ¥ 0.957 17048 12229.969 B 0.000 7.227
SAMPLE_0000104.LAB 3/5/2020 08:36:54 150.1 0.993 7.832 91.695 0.092 1.215 4.23% 3159.450 0.000 7.227
SAMPLE,0000105.1A8 3/5/2020 . 08:37:53 1504 0.993 0215 5.685 0.006 0.946 0.023 12.494 Ny 0.000 6.814
SAMPLE_0000106.LAB 3/5/2020  08:38:51 150.2 0.933 0118 4.438 0.004 0.961 0.020 -10.633 0.000 7.305
SAMPLE_0000107.LA8 3/5/2020 . - 08:39:50 350.1 0.993 0.128 2437 0.002 1.962 0.006 E +19.351 0.000 6.953
SAMPLE_0000108.LAB 3/5/2020  08:40:49 1501 0.993 0.088 7.432 0.007 0.958 0.011 -19.688 0.000 71.227
SAMPLE, 0000109.LAB 3/5/2020 " 08:41:48 150.2 0.994 0.427 29.869 0.030 1.032 2.666 1 1314,175 0.000 7.305
SAMFPLE_0000110.LAB 3/5/2020 08:42:47 150.2 0.993 0.105 4.455 0.004 0.963 0.009 -3.627 0.000 7.031
SAMPLE_0000111.LAB 3/5/2020 ;- 08:43:45 150.2 0,993 0.127 3,639 0004 0,956 g ‘0.016 : =24.943 0.000:: : 7.188
SAMPLE_0000112.LAB 3/5/2020 08:44:44 1501 0,993 0.710 106.152 0.106 1.183 8.673 4724.025 0.000 7.070
SAMPLE_00D0113.1AB 3/5/2020. . 08:45:43 150.1 0.9%4 1.188 185,695 D.186 y 0.902 16.654 11055.278 0.000. 7.031
SAMPLE_ODO0114.LAB 3/5/2020  08:46:42 150.3 0.993 1.207 203.047 0.203 0.817 16.856 11508.284 0.000 7.148
SAMPLE_0000115.LAB. 3/5/2020 . .08:47:41 150.2 0,884 1.264 197.807 0.198 0.921 17,152 11709A314 0.000 7:266
SAMPLE_OD00116.LAB 3/5/2020 0B:48:39 1503 0.393 1.295 212,693 0.213 0.821 17.495 11872.69% 0.000 7.070
SAMPLE 0000117.1LAB 3/5/2020°  0R:A9i38 150, 0993 1.238 201,686 0,208 -p.8az? B asen 11963.328 0,000 7.305
SAMPLE_0000118.LAB 3/5/2020 08:50:37 150.2 0.9%3 1.212 199.507 0.200 0.833 16.706 12039.187 0.000 7.188
SAMPLE 0000119, A 3/5/2020 - /0851:36. . 150.2 093§ 1267 202,471 0.202 09127 17.036 12084339 0,000 7.488
SAMPLE_0000120.LAB 3/5/2020  D8:52:35 150.3 0.933 1.181 204.119 0.204 0851 16.991 12118.4593 0.000 ‘ 7.227
SAMPLE 0000121 LAB 3/5/2020° “0B:53:33 " 150.2 0.993 1260 213,190 0211 0.939 16,797 12160679 Cpooo 7,266
SAMPLE_0D00122.LAB 3/5/2020  0B:54:32 150.1 0.993 1.238 204,496 0.204 0.823 16.697 12185.384 0.000 6.892
SAMPLE 0000123, AB 3/5/2020° 0B:55:31° 1501 0,993 1,283 "'200.368 0.200 ; 0.907 7 01z a7 0,000 7148
SAMPLE_00D0124.LAB 3/5/2020 08:56:30 150.1 0.993 1.271 192,298 0.192 0.925 17.071 12187.777 0.000 6.797
SAMPLE- 0000125.1AB 3/5/2020 0857128 - as02 0,993 12050 177.743 0178 Ciomw b aesess 0 wpumaes |0 oo e
SAMPLE_0000126.LAB 3/5/2020  0B:58:27 150.2 0.9%4 1.279 179.625 0.180 0.924 17.118 12226.829 0.000 7.188
SAMPLE_UJW127-LAB 3/5/2020 -7 08:59:26 150.1 0.993 1.153 ; 170.235 0.170 0.917. 17.14% : 12223240 0,000 o ‘6-375 >
SAMPLE_0D0D128.LAB 3/5/2020  09:00:25 150.1 0.933 1.241 164.342 0.164 0.947 16.885 12218.742 0.000 6.797
SAMPLE_0000129.LA8 3/5/2020°03,01:24 1501 0.993 12880 163.548 164 0,929 17,084 12220,132 0.000 U yhem
SAMPLE_ODD0130.LAB 3/5/2020  08:02:23 150.3 0.933 1.268 161,340 0.161 0.928 16.836 12260.272 0.000 6.875
SAMPLE_0000131.LA8 3/5/2020 - 08:03:21 1501 0.993 1,266 152,026 0.152 0.960 16.898 izz714a8 6.o00. 7.188
SAMPLE_0000132.LAB 3/5/2020  09:04:20 150.2 0.994 1.230 143.654 0.144 0.93% 16.439 12257.772 0.000 7.344
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thape {150C] (74 : 1 e th; Nater {150€) | 7732 ; :
Pressure ::o)" lziacv}'-’:l; f;:’l’,';‘"" Ouide 32;57;:;11:] eenaia ?3@2.1? :;i::rln r.'féi (g:i:g:] ' m;m:s(snnsm MAX.MKSLASERPE
[Arpmatics Filter] 12xBom:1] A1 [Aromatics TAromatics Filter) .
(ATV) Con{ppm} Can (ppm) Con {ppm) Con [ppm} Con{ppm} Con lppm} Con {ppm) conppm)
SAMPLE_0000133,LAB 3/5/2020 - 09:05:19 . 145,870 : 16,933 12253.588
SAMPLE_0O0O0D134.LAB 3/5/2020 05:06:18 150.1 0.993 1.227 132.247 0.132 0.952 16.588 12284.927 0.000 7.148
SAMPLE_0000135.LAB 3/5/2020 " 09:07:17 - 1501 0.993 1211 127.010 0.127 0.940 ] 16.913 12318.839 0.000 7.188
SAMPLE_0000136.LAB 3/5/2020 09;08:15 150.2 0.993 1.269 117.628 8.118 0.930 16.632 12346.600 0.000 7.148
SAMPLE_(0000137.LA8 3/5/2020 © 09:03:14 3501 0.993 1.222 116,936 0.117 0,955 16.400 12338554 0.000 7.148
SAMPLE_0000138.LAB 3/5/2020 09;10:13 150.1 D.993 1.231 111.852 f.112 0.943 16.710 12345.191 0.000 7.188
SAMPLE_0000139.LAB 3/5/2020 - 031112 4502 0,993 1221 107.291 0.107 0.914 16,683 12388.804 0.000 R X17)
SAMPLE_D000140,LAB 3/5/2020 09:12:11 150.1 0.9%4 1.206 107.809 0.108 0.932 16.678 12391.077 0.000 6.992
SAMPLE0000141.LAB 3/5/2020 - '09:13:09 . 1502 0.933 1.234 99,587 0.100 0.936 16.481 12404885 0.000 7070
SAMPLE_0000142.LAB 3/5/2020 09:14:08 1501 0.993 1.239 94.641 0.095 0.923 16.485 12418.794 0.000 7.070
SAMPLE_0DOD143,LAB 3/5/2020 - 09507 1504 0,993 1.262 87,789 0.098. 7 ¢ 0.8%0 16,635 . 12406,285 0.000 7.031
SAMPLE_DOOD144.LAB 3/5/2020 09:16:06 1501 0.993 1.280 89.451 0.088 0.928 16.368 12395.926 0.000 7.188
SAMPLE_000D145,LAB 3/5/2020 [ 03:17:05 1503 0.993 117 76,530 0.077 0.953 15,935 12404600 0.000 7.148
SAMPLE_0000146.LAB 3/5/2020 09;18:03 150.2 0.993 1.197 81.941 0.082 0.963 16.428 12434.658 0.000 7.109
SAMPLE_0000147.LAB 3/5/2020 09:18:02 150.2 0.993 1.240 85,350 g 0.085 0.898 16.400 12447.198 0.000 7.334
SAMPLE_00D0148.LAB 3/5/2020 09:20:01 1501 0.933 1.240 B83.570 0.084 0.911 16.927 124432.844 0.000 7.031
SAMPLE “0000243.LAB. 3/5/2020 09:21;00 150.1 0,993 1.220 65.835 : 0.066 ~:..0.897 B 16.465. 12420.155 0,000 7.070
SAMPLE_DO00150.LAB 3/5/2020 09:21:59 150.2 0.993 1.243 64.217 0.064 0.932 16.530 12415.233 0.000 7.109
SAMPLE-00DD0151.LAR 3/5/2020 09:22:58 150.2 0.993 - 1186 59.583 0.060 : 0.901 16,334 12351348 0,000 7188
SAMPLE_DO00152.LAB 3/5/2020 09:23:56 150.2 0.993 1179 51.512 0.0515 0.907 15.934 12392.060 0.000 1.227
SAMPLE_DDOD153.LAB 3/5/2020 09:24:55 150.1 0.993 1.196 55.538 0.0555 0.927 16.190 12350.022 0.000 7.031
SAMPLE_DOOD154.LAB 3/5/2020 09:25:54 150.1 0.983 1.186 48.480 0.0485 0.902 16.011 12382.341 0.000 6.992
SAMPLE_DO0D155.LAB 3/5/2020 09:26:53 150.1 0.993 1.200 52.126 0.0521 0.918 16.063 12391.336 0.000 7.188
SAMPLE_DODD156.LAR 3/5/2020 09:27:52 150.1 0.993 1.207 39,982 0.0400 0.907 15.950 12405.379 0.000 7.266
SAMPLE_0O0D157.LAB /512020 09;28:50 150.1 0.993 1.169 43.152 0.0432 0.913 15.857 12402.893 0.000 7.070
SAMPLE_ODOD158.LAR 3/5/2020 09:29:49 150.2 0.993 1191 39.526 0.0395 0.927 16.062 12414.644 0.000 7.188
SAMPLE_000D158.LAB 3/5/2020  09:30:48 1502 0.893 1.206 42.290 0.0423 0.902 16.218 12396.170 0.000 7.070
SAMPLE_0000160.LAB 3/5/2020 09:31:47 150.1 0.993 1173 52.880 0.0529 0.814 16.173 12370.398 0.000 7.248
SAMPLE_DDDD161.LAR 3/5/2020 09:32:46 150.2 0.593 1.226 44.711 0.0447 0.835 16.158 12365.955 £.000 7.188
SAMPLE_D000162.LAB 3/5/2020 09;33:44 150.2 0.993 1.173 39.956 0.0400 0.886 15.888 12346.908 0.000 7.070
SAMPLE_0000163.LAB 3/5/2020 09:34:43 150.1 0.993 1.185 38.314 0.0383 0.891 16.003 12329.881 0.000 7.031
SAMPLE_DDOD164.LAB 3/5/2020 09:35:42 150.2 0.593 1.244 3B.932 0.0389 0.833 18.152 12345.313 0.000 7.266
SAMPLE_DO00165.LAB 3/5/2020 09:36:41 150.2 0.993 1178 34.648 0.0346 0.883 16.043 12325.951 0.000 7.148
SAMPLE_0O00166.LAR 3/5/2020 09:37:40 150.1 0.993 1.178 39.451 0.0395 0.808 15.894 12310.649 0.000 7.070
SAMPLE_0000167.LAB 3/5/2020 05:38:38 150.1 0.993 1.132 32.272 0.0323 0.835 15.585 12302.088 0.000 7.305
SAMPLE_0000168.LAB 3/5/2020  09:39:37 150.3 0.992 1.165 32.303 0.0323 0.884 16.085 12322.782 0.000 6.914
SAMPLE_0000169.LAB 3/5/2020 09:40:36 150.3 0.992 1.134 28.557 0.0286 0.900 15.861 12309.132 0.000 7.109
SAMPLE_0000170.LAB 3/5/2020  09:41:35 150.2 0.892 1,132 30.151 0.0302 0.885 15933 12302.298 0.000 7.227
SAMPLE_0000171.LAB 3/5/2020  09:42:34 150.1 0.992 1,137 27.093 0.0271 0.893 15.710 12318.716 0.000 6.992
SAMPLE_DO00172.LAB 3/5/2020  09:43:32 150.3 0.993 1174 24.268 0.0243 0.922 15.625 12303.678 0.000 7.148
SAMPLE_0000173.LAB 3/5/2020  09:44:31 150.1 0.933 1,159 19.450 0.0154 0.802 15.720 12302.247 0.000 7.188
SAMPLE_000D0174.LAB 3/5/2020  09:45:30 150.1 0.993 1,138 27.280 0.0273 0.879 15.771 12294.750 0.000 6.992
SAMPLE_0DD0175.LAB 3/5/2020 09:46:29 150.1 0.992 1,166 21.108 0.0211 0.869 15.886 12301.605 0.000 7.148
SAMPLE_0000176.LAB 3/5/2020  09:47:28 150.3 0.992 1,136 23.998 0.0240 0.858 15.621 12312.542 0.000 7.305
SAMPLE_0000177.LAB 3/5/2020 08:48:26 150.2 0,992 1,185 20.87% 0.0210 0.893 16.049 12321.521 0.000 7.109
SAMPLE_0000178.LAB 3/5/2020 09:49.25 150.1 0.992 1,195 22.162 0.0222 0.869 16.434 12332.355 0.000 7.305
SAMPLE_00D0179.LAB 3/5/2020 08:50:24 150.2 0.992 1,196 28.39% 0.0254 0.858 16.365 12311.367 0.000 7.227
SAMPLE_0000180.LAB 3/5/2020 09:51:23 1501 0.992 1,155 12.560 0.0126 0.885 15.646 12315.512 0.000 7.031
SAMPLE_D0D0D0181.LAB 3/5/2020 09:52:22 150.2 0.992 1.16% 26.895 0.0269 o0.878 16.485 12324.518 0.000 7.070
0.0347 123415337
SAMPLE_0ODD01B2.LAB 3/5/2020 0%9:53:20 150.1 0.992 1.185 359.645 0.020 0.876 16.175 12332.522 0.000 7.148
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Cylinder Standards Information:
CTS Methane
Ethylene Oxide/513.9 Ethane
Ethylene Oxide dilution

Spectrum Comments

Value
100.3
2286
22886

Analyte

Test Run Calibration and System Performance Check

Cylinder ID
Airgas CC-420184
Airgas CC-717111

Low level 10:1 dilution

Run ID: RA Run #1

Date: 3/5/2020

fthylene Oxide {ppb}

Ethylene Oxide {ppm).

Methane {ppm)

Interferometer Direct Zera N2 zero Etylene/EthaneCH4/H20 ZERO DIRECT _0000012.LAB 3/5/2020 07:57:13 0.4892 0.0005 -0.0037 OK
interferometer Direct CTS inject 512 ppm ethane/100.3 ppm CH4 CTS DIRECT_0000018.LAB 3/5/2020 07:59:56 103.7584 YES
Interferometer Direct Calibration Check Std inject 2.286 ppm ethylene oxide CAL DIRECT_0000020.LAB 3/5/2020 08:00:26 2343.6518 2.3437 YES
Interferometer Direct Calibration Low Check Std. inject 228.6 ppb ethylene oxide CAL DIRECT_0000027.LAB 3/5/2020 08:02:08 230.9721 0.2310 YES
Sample System Zero N2 zero Ethylene/Ethane/CH4/H20 ZERO SYSTEM_D000036.LAB 3/5/2020 08:05:52 -1.5541 -0.0016 0.0284 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 CTS SYSTEM_0000042.LAB 3/5/2020 08:08:57 102.2318 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide NATIVE_0000048.LAB 3/5/2020 08:10:26 2257.4514 2.2575 YES
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide SPIKE_0000055.LAB 3/5/2020 08:12:08 228.4805 0.2285 YES



viv-19-vG2€99-13826N

69¢ 40 9CL

N MONTROSE

Cylinder Standards Information:
CTS Methane
Ethylene Oxide/513.9 Ethane
Ethylene Oxide dilution

Spectrum Comments

Value
100.3
2.286
2286

Test Run Calibration and System Performance Check

Cylinder 1D
Airgas CC-420184
Airgas CC-717111

Low level 100:1 dilution

Spectrum

Run ID: RA Run #1

Date: 3/5/2020

‘Ethylene Oxide {ppb}

Ethylene Oxide {ppm)

Methane {ppm)

Pass +/-5.0% Diff?.

Interferometer Direct Zero N2 2ero Ethylene/Ethane/CH4/H20 ZERO DIRECT_0000012.LAB 3/5/2020 07:57:13 0.4892 0.0005 -0.0037 OK ]
interferometer Direct CTS inject 512 ppm ethane/100.3 ppm CH4 CTS DIRECT_0000018.LAB 3/5/2020 07:59:56 103.7984 YES
Interferometer Direct Calibration Check Std inject 2.286 ppm ethylene oxide CAL DIRECT_0000020.LAB 3/5/2020 08:00:26 2343.6518 2.3437 YES
Interferometer Direct Calibration Low Check Std. inject 228.6 ppb ethylene oxide CAL DIRECT_0000027.LAB 3/5/2020 08:02:09 230.9721 0.2310 YES
Pre Test System Check:

Sample System Zero N2 zero Ethylene/Ethane/CH4/H20 ZERO SYSTEM_0000036.LAB 3/5/2020 08:05:52 -1.5541 -0.0016 0.0284 OK
Sample System CTS inject 512 pptm ethane/100 ppm CH4 CTS SYSTEM_0000042.LAB 3/5/2020 08:08:57 102.2319 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide NATIVE_0000048.LAB 3/5/2020 08:10:26 2257.4514 2.2575 YES
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide SPIKE_0D000S5.LAB 3/5/2020 08:12:08 228.4805 0.2285 YES
Post-Test System Check:

Sample System Zero N2 zero Ethylene/Ethane/CH4/H20 ZERO SYSTEM_0000189.LAB 3/5/2020 09:59:28 2.1637 0.0022 0.0174 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 TS SYSTEM_0000134.LAB 3/5/2020 10:01:03 101.9433 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A



Dataset Name:
‘Project Name:
Project Date:
Sample Description:

Sample Temperature (C);

Testing Professional:
'Analysis Date;
Instrument Method:
Quant Method:
Results Averaging:
Dataset Comments;

Y

MONTROSE

SERMICES

RA Run #2

Medline Waukegan ETO Abatement System Common Stack
3/5/2020

Initial P.S. RA Certification Test Program-Common Stack
N/A

William C. James

13/5/2020

USEPA Method 320 Starboost/MKS 2030
StarBoost Ethylene Oxide [Aromatics Filter] (Modified)
Manua!

Ethane [150C] [74-84-0] [2xcm-71]} [Aromatics F,iylt]l o

Ethylene Oxide (ppb)

Filter Interference.LAB

MAX.MKS.LASERPP

|Ethylene Oxide [150C] [75-‘21’-“8]:[2x8cm-1] [Aromatics Filter]

[Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110281261]
Water [150C] [7732-18-5] [2x8cm 1] [Aromatlcs Fllter] [SN110281261]
MAX.MKS.BADSCANCOUNT .
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R Ethane [150C] |74 Ethylene dm&e 'emyl.epe-omde i F”wi Methane {150C] {74 Water 11500} 7732
Temp Pressure. - 84-01[2x8cm-1] tonb) {150C] [75-21-8) Interfarence LAB 82:8] [2xBcm-1] . 18:5] [2x8cm-1]
IAramaties Fliter] f2x8em-11 [Aromatics Filter].  [Aromatics Filter]
(c) (ATMV) Con (ppm) Con {pph) Con {ppm] Con (ppm) Con {ppm)
ZERO svsfsm_udooms.ma 3/5/2020 . 09:56:06 6260 : 0.068 126230
ZERQO SYSTEM_0000186.LAB 3/5/2020 09:56:21 150.1 0.992 0.125 -3.828 -0.004 0.849 0.039 77.950
ZERO SYSTEM_0000187.LAB 3/5/2020 - -109:57:30 1501 0.992 0.123 -2.304 -0.002 0.847 0.035 23566
ZERO SYSTEM_C000188.LAB 3/5/2020 09:58:29 150.1 0.992 0.155 5.802 0.006 0.852 0.017 2.447
ZERO SYSTEM_0000185.LAB 3/5/2020 08:59:28 150.3 0.892 0.127 2.164 0.002 0.889 0.017 -5.568
CTS SYSTEM_0000180.LAB 3/5/2020 10:00:05 150.3 0.892 0.113 -6.671 -0.007 0.867 1.554 377.184
CTS SYSTEM_0000191,LAB 3/5/2020 10:00:18 150.1 0.591 0.515 208.440 0.208 0.942 55.671 2211:783
CTS SYSTEM_0000192.LAB 3/5/2020 10:00:34 150.1 0.892 0.408 339.882 0.340 0.985 101.983 -90.836
CTS SYSTEM_0000193.LAB 3/5/2020 - 10:00:49 150.2 0.992 0.447 338.745 0.339 0.998 102.058 -138.497
CTS SYSTEM_0000194.LAB 3/5/2020  10:01:03 150.1 0.992 0.504 336.224 0.336 0.918 101.943 -147.375
NATIVE -0000195.LAB 3/5/2020 10:01:18 150.2 0.892 0.522 333,?69 0.333 i 0.973 101.930 : ~151.526
SAMPLE_0000196.LAB 3/5/2020 10:02:18 150.2 0.992 0.196 107.772 0.108 0.558 17.887 3019.294
SAMPLE_0000197.1AB 3/5/2020 - 10:03:17 150.2 0,992 0.127 4,623 -0,005 0.860 0.085 9378
SAMPLE_0000198.LAB 3/5/2020 10:04:16 150.3 0.992 0.108 -1.054 -0.002 0.8589 0.056 -11.342
SAMPLE ‘0000199.LAB 3/5/2020 10:05:15 150.2 0.892 0,311 <0.680 -0.001 g 0.914 2.850 8 1550.441
SAMPLE_0000200.LAB 3/5/2020 10:06:13 150.1 0.991 0.113 4.122 0.004 0.857 0.040 -8.067
SAMPLE_0000201.LAB '3/5/2020 - " 10:07:12 150.1 0992 f 0.550 15.720 0.016 : 1021 6.324 3640.588
SAMPLE_0000202.LAB 3/5/2020 10:08:11 150.1 0.992 1.135 24,981 0.025 0.829 15.637 11091.718
SAMPLE_0000203.LAB 3/5/2020 10;08:10 150.2 0.992 1.149 . 18.406 : 0.018 g 0.824 : 16.017. 11663.423
SAMPLE_0000204.LAB 3/5/2020 10:10:09 150.2 0.992 1.228 22.358 0.022 0.835 15.904 11918.835
SAMPLE: 0000205,LAB 3/5/2020 " 10:11:07 150.1 0993 1,128 17.563 0018 0.851 0 15.739 12038738
SAMPLE_0000206.LAB 3/5/2020 10:12:06 150.1 0.991 1.145 24,841 0.025 0.862 16.015 12156.591
SAMPLE 0000207.LAB 3/5/2020 10:13:05 150.1 0.992 1‘215 26,885 0.027 : 0.879 16,273 12229.938 s
SAMPLE_0000208.LAB 3/5/2020 10:14:04 150.1 0.992 1.179 19.673 0.020 0.853 16.133 12279.838
SAMPLE :0000209.LAB 3/5/2020 - 10:15:03 150.2 0,992 1141 25.489 0.025 : 0.852 163480 12317.297
SAMPLE_0000210.LAB 3/5/2020 10:16:01 150.2 0.991 1.252 23.360 0.023 0.863 16.545 12357.153
SAMPLE0000211.LAB 3/5/2020 10:17:00 150,1 0.992 1;209 28,085 . 0.028 3 0.820 : 16,587 : 12366;659
SAMPLE_0000212.LAB 3/5/2020 10:17:59 150.2 0.992 1.224 20.233 0.020 0.843 16.658 12374.546
SAMPLE_0000213.LAB 3/5/2020 10:18:58 150.2 0.992 1.158 18.649 0.0186 0.853 15.696 12378.401
SAMPLE_0000214.LAB 3/5/2020 10:19:57 150.2 0.992 1.146 22.471 0.0225 0.867 15.692 12369.480
SAMPLE_0000215.LAB 3/5/2020 10:20:56 150.3 0.992 1.182 21.955 0.0220 0.846 15.874 12383.306
SAMPLE_0000216.LAB 3/5/2020 10:21:54 150.1 0.992 1.222 27.400 0.0274 0.839 16.253 12385.456
SAMPLE_0000217.LAB 3/5/2020 10:22:53 1501 0.991 1.268 27.203 0.0272 0.844 16.351 12413.993
SAMPLE_0000218.LAB 3/5/2020 10:23:52 150.1 0.980 1.206 20.514 0.0205 0.855 16.084 12423.001
SAMPLE_0000219.LAB 3/5/2020 10:24:51 150.1 0.991 1.189 28.474 0.0285 0.848 16.243 12427.737
SAMPLE_0000220.LAB 3/5/2020 10:25:50 150.2 0.991 1.168 21.455 0.0215 0.854 15.638 12431.062
SAMPLE_0000221.LAB 3/5/2020 10:26:48 150.2 0.9%0 1.201 25.488 0.0255 0.878 15.783 12454.429
SAMPLE_0000222 LAB 3/5/2020 10:27:47 150.1 0.992 1.201 13.293 0.0133 0.839 15.683 12439.571
SAMPLE_0000223.LAB 3/5/2020 10:28:46 150.2 0.992 1.162 17.695 0.0177 0.861 15.504 12424.856
SAMPLE_0000224.LAB 3/5/2020 10:29:45 150.1 0.991 1.163 21.363 0.0214 0.859 15.4%4 12440.527
SAMPLE_0D00225.LAB 3/5/2020 10:30:44 150.1 0.950 1.165 19.436 0.0194 0.865 15.519 12454.613
SAMPLE_0000226.LAB 3/5/2020 10:31:42 150.3 0.990 1.169 17.840 0.0178 0.818 15.179 12457.853
SAMPLE_0000227. LAB 3/5/2020 10:32:41 150.2 0.991 1.116 17.346 0.0173 0.857 15.373 12467.703
SAMPLE_0000228.LAB 3/5/2020 10:33:40 150.1 0.991 1.135 17.017 0.0170 0.841 15.308 12457.988
SAMPLE_0000229.LAB 3/s5/2020 10:34:39 150.2 0.950 1.127 19.081 0.0191 0.852 15.044 12478.415
SAMPLE_0000230.LAB 3/5/2020 10:35:38 150.3 0.991 1.123 18.770 0.0188 0.862 15.088 12484.668
SAMPLE_0000231.LAB 3/5/2020 10:36:36 150.2 0.951 1.121 12,778 0.0128 0.869 15.051 12476.885
SAMPLE_0000232.LAB 3/5/2020 10:37:35 150.2 0.991 1.147 20.781 0.0208 0.864 15.122 12490.609
SAMPLE_0000233.LAB 3/5/2020 10:38:34 150.1 0.992 1.158 16.564 0.0166 0.866 15.613 12483.017
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{Aramatics Filter) {2x8em-11 IAromatics Filter] . [Aromatics Filter]

(ATM) Con {ppm) Con {ppb) Con {ppm) Con {ppm) Con (ppm) Con {ppm)

SAMPLE_0000234.LAB 3/5/2020  10:39:33 150.0 0.990 1.201 21.098 0.0211 0.855 15.901 12508.198
SAMPLE_00D0235.LAB 3/5/2020  10:40:32 150.2 0.991 1112 13.883 0.0139 0.844 15.457 12514.363
SAMPLE_0000236.LAB 3/5/2020  10:41:30 150.1 0.891 1.185 15.192 0.0152 0.868 15.587 12511.346
SAMPLE_0000237.LAB 3/5/2020  10:42:29 150.1 0.990 1.197 26.526 0.0265 0.841 15.992 12526.838
SAMPLE_Q000238.LAB 3/5/2020  10:43:28 150.1 0.590 1147 25.309 0.0253 0.846 15.740 12553.766
SAMPLE_0000239.LAB 3/5/2020  10:44:27 150.2 0.991 1.182 19.166 0.0192 0.865 15.275 12557.423
SAMPLE_0000240.LAB 3/5/2020 10:45:26 150.1 0.890 1.174 23913 0.0239 0.863 16.046 12567.332
SAMPLE_0000241.LAB 3/5/2020  10:46:24 150.2 0.990 1.145 15.261 0.0153 0.821 15.662 12568.992
SAMPLE_0000242.LAB 3/5/2020  10:47:23 150.2 0.991 1.231 20.928 0.0209 0.845 16.234 12571.678
0.02023 12470.7838
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Cylinder Standards Information:
CTS Methane
Ethylene Oxide/513.9 Ethane
Ethylene Oxide dilution

Spectrum Comments

Value
100.3
2.286
2286

Analyte

Test Run Calibration and System Performance Check

Cylinder ID
Airgas CC-420194
Airgas CC-717111

Low level 100:1 dilution

Spectrum

Run ID: RA Run #2

Date: 3/5/2020

Ethylene Oxide (ppb)

Ethylene Oxide {ppm)

Methane {ppm}

Interferometer Direct Zero N2 zero Ethylene/Ethane/CH4/H20 ZERO DIRECT_0000012.LAB 3/5/2020 07:57:13 0.4892 0.0005 -0.0037 OK
Interferometer Direct CTS inject 512 ppm ethane/100.3 ppm CH4 CTS DIRECT_0000018.LAB 3/5/2020 07:59:56 103.7984 YES
Interferometer Direct Calibration Check Std inject 2.286 ppm ethylene oxide CAL DIRECT_0000020.LAB 3/5/2020 08:00:26 2343.6518 2.3437 YES
Interf Direct Calibration Low Check Std. inject 228.6 ppb ethylene oxide CAL DIRECT_0000027.LAB 3/5/2020 08:02:09 230.9721 0.2310 YES
Pre Test System Check:

Sample System Zero N2 2ero Ethylene/Ethane/CH4/H20 ZERO SYSTEM_QOOD185.1AB  3/5/2020 09:59:28 2.1637 0.0022 0.0174 oK
Sample Systern CTS inject 512 ppm ethane/100 ppm CH4 ‘CTS SYSTEM_0000194.LAB 3/5/2020 10:01:03 101.9433 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A




Dataset Name:
Project Name:
Project Date;
Sample Description:

Sample Temperature (C):

Testing Professional:
Analysis Date:
“lnstrument Method
Quant Method;
Results ‘Averaging:
Dataset Comments:

Py

MONTROSE

SERVICES

RA Run #3

Medline Waukegan ETO Abatement System Common Stack
3/5/2020

Initial P.S. RA Certification Test Program-Common Stack
N/A

William C. James

L |3/5/2020

USEPA Method 320 Starboost/MKS 2030
StarBoost Ethylene Oxide [Aromatics Filter] (Modified)
Manual

Ethane [150C] [74-84-0] [2x8cm-1] [Aromatics Filter] |

Ethylene Oxide (ppb)

Ethylene Oxide [150C] [75-21-8] [2x8cm-1] [Aromatics Filter]

Filter interference.LAB

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110281261]
Water [150C] [7732-18-5] [2x8cm-1] [Aromatlcs Fllter] [SN110281261]
MAX.MKS.BADSCANCOUNT -

MAX.MKS.LASERPP
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@) MONTK

SAMPLE_0000247.LAB
SAMPLE_0000248.LAB
SAMPLE 0000249, LAB
ZERC SYSTEM_0000250.LAB
ZERC SYSTEM_0000251.LA8
CTS SYSTEM_0000252.LAB
CTS SYSTEM_0000253.LAB
CTS SYSTEM_0000254.LAB
CTS SYSTEM_0000255.LAB
CTS5 SYSTEM_0000256.LAB
CTS SYSTEM_0000257.LAB
SPIKE_0000258.LAB
SPIKE_0000259,LAB
SPIKE_0000260.LAB
SAMPLE .0000261.1A8
SAMPLE_0000262.LAB
SAMPLE_0000263.LAB
SAMPLE_0000264,LAB
SAMPLE_0000265.LAB
SAMPLE_0000266,LAB
SAMPLE 0000267.LAB
SAMPLE_0000268. LAB
SAMPLE_0000269.1AB
SAMPLE_0000270.LAB
SAMPLE 0000271.1AB
SAMPLE_0000272.LAB
SAMPLE_0000273.LAB
SAMPLE_0000274.LAB
SAMPLE 0000275.1A8
SAMPLE_0000276.LAB
SAMPLE_0000277.1AB
SAMPLE_0000278.LAB
SAMPLE_0000279.1AB
SAMPLE_0000280.LAB
SAMPLE ‘0000281,LAB
SAMPLE_0000282.LAB
SAMPLE ‘0000283.1AB
SAMPLE_0000284.LAB
SAMPLE 0000285.LAB
SAMPLE_0000286.LAB
SAMPLE_C000287.LAB
SAMPLE_0000288.LAB
SAMPLE_0000289.LAB
SAMPLE_0000250.LA8
SAMPLE_0000291.LAB
SAMPLE_0000292.1AB
SAMPLE_0000293.LAB
SAMPLE_0000254.1AB
SAMPLE_0000295.LAB
SAMPLE_0000296.LAB
SAMPLE_0000297.LAB
SAMPLE_0000298.LAB
SAMPLE_0000295.LAB
SAMPLE_GOC0300.LAB
SAMPLE_0000301. LAB
SAMPLE_0000302.LAB
SAMPLE_0000303.LAB

OSE

SRV LGN

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020 -

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/s/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

M928ET-663754-RT-414

10:52:17.
10:53:16
10:54:15
10:55:37
10:56:36
10:57:08
10:57:22
10:57:37
10:57:52
10:58:07
10:58:21
10:58:36
10:58:51
10:59:05
11:00:07
11:01:05
11:02:04
11:03:03
11:04:02
11:05:01
11:11:36
11:12:35
11:13:33
11:14:32
11:15:31
11:16:30
11:17:29
11:18:27

11;19:26:

11:20:25
11:21:24
11:22:23
11:23;22
11:24:20
11:25:19
11:26:18
112717
11:28:16
11:29:14
11:30:13
113112
11:32:11
11:33:09
11:34:08
11:35:07
11:36:06
11:37:05
11:38:04
11:3%:02
11:40:01
11:41:00
11:41:59
11:42:58
11:43:56
11:44:55
11:45:54
11:46:53

Temp

€l

150.1
150.2
1501
150.1
150.1
150.2
150.2
150.2
150.1
150.2
150.2
150.3
150.2
150.1
1503
150.1
150.1
1503
150.1
1501
150.2
1502
150.1
1504
150.2
1501
150.2
150.2
150.1
1501
150.1
150,1
1501
150.1
1501
150.1
150.1
150.2
1501
150.1
150.1
150.2
150.2
150.2
1501
150.2
1503
150.1
150.0
150.1
150.1
150.1
150.1
150.1
150.1
150.3

Pressure

{ATM)

0.990
0.981
0.991
0.991
0.991
0.990
0.991
0.991
0.950
0.990
0.991
0,992
0.891
0,991
0.990
0.991
0.991
0.930
0.990
0.991
0.991

0990

0.990
0,890
0.991

0,990

0.990
0.990
0.990
0,990
0.990

0590

0.990
0,991
0.990
0,991
0.990
0991
0.990
0.990
0.990
0.950
0.991
0.980
0.980
0.950
0.980
0.990
0.981
0.991
0.990
0.991
£.991
0.990
0.990
0.990

84:0] [2x8em-1)
Con {ppm)

1.256
1187
0.660
0.128
0.214
0.221
0.435
0.538
0.430
0.513
0.538
o627
0.423
0390
0.125
0.142
0.131
0.215
0.151
1.248
1.243
1.259
1.281
1274
1.257
1.266
1.237
1242
1223
1.246
1.267
1.230
1.208
1227
1.181
1217
1.256
1187
1215
1272
1.228
1275
1.203
1.245
1.240
1.257
1.222
1.257
1199
1.243
1.250
1.273
1.281
1.285
1.279
1.202

132 gf 269

Ethane [150€] {73-

Ethylene Oxide

(pph)

Con {ppm)
21768
22,907
15.688
24.857
1.099
-3.558
159.230
334,754
329,366
352.433
329,746
346.120
103539
83.987
0,443
0.223
1415
7.556
1.299
8.519
1316
5.369
12:143
11.084
13,118
8.834
12,828
11510
10,326
9.427
10.234
15.459
13698
9.706
3.126
10.148
8747
16,132
13630
7.788
9,688
4,504
17.367
4901
8917
11661
14.250
13.599
11,348
20.485
11.429
20.853
12317
21221
17.977
11977
21,088

Ethylene Oxide
[150€] 175:21-8]

Con (ppm)

0.023
0.016
0.025
0.001
-0.004
0,159
0335
0329
0352
0330
0345
0104
0,084
0,000
0.000
0.001
0.008
0,001
0,009
0,001
0.005
0012
0011
0013
0,009
0,013
0,012
0,010
0.009
0,010
0,015
0,014
0.010
0,003
0.010
0.009
0.016
0.014.
0.0078
0.0087
0.0045
0.0174
0.0049
0.0089
0.0117
0.0142
0.0136
0.0113
0.0205
0.014
0.0209
0.0123
0.0212
0.0180
0.0120
0.0211

‘Methane [150C]  ‘Water [150€] {77324
174-82-8] [2xBem-1] 18:5] 12xBem-1]
Can (ppm) Con (ppm)
16339 12569,275
16.167 12569.712
15,980 12558.709
5.136 4101490
0.040 37.074
1792 597.762
45,666 870,464
101.660 -48.631
101.948 ‘113120
101.886 -124.447
101,913 -125.526
101,893 -137.556
31.245 6720154
16538 3842,203
0632 289.200
0.055 2.863
0.084 6633
0.040 -16.948
0.402 -18.031
0.048 -11.201
16248 11821420
16.486 12051589
17.098 12164.015
16.727 12249.020
16,843 12304.079
16.489 12330.298
16577 12366238
16337 12425.263
16,228 12437.232
16.249 12438.671
15,984 12452200
16.294 12483.014
15.902 12504,247
15.924 12505.922
15703 12504.045
15.803 12516.386
16,048 12523258
15.908 12534,586
15833 17525232
15.815 12538.688
16.154 12539.487
15.960 12536.282
16.466 12530,050
15.810 12513.239
15.768 12525322
15.389 12537.678
16.177 12534,027
16.209 12538.668
16.045 12530.179
16.166 12530732
15.917 12543.251
16.274 12543.708
16567 12539212
16.406 12542.563
16.297 12566.143
16.411 12561.748
16.265 12566.132
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N

Temp

1)

Pressure

| Ethane [150C] 174 Ethylene Oxide

(ppb)
Con {ppm)

Ethylene Oxide”
[150€] [75:21-8]

Con (ppm)

SAMPLE_0000304.LAB
SAMPLE_0000305.LAB
SAMPLE_0000306.1AB
SAMPLE_0000307.1A8
SAMPLE_0000308.LAB
SAMPLE_0000303.1A8
SAMPLE_0000310.1AB
SAMPLE_0000311.1AB
SAMPLE_0000312.1AB
SAMPLE_0000313.1AB
SAMPLE_0000314.1AB
SAMPLE_0000315.1A8
SAMPLE_0000316.1AB

ZERO DIRECT, 0000001.LAB
ZERO DIRECT_0000002.1AB
ZERO DIRECT_0000003.1AB
ZERO DIRECT_0000004.LAB
ZERQ DIRECT. 0000005.LAB
ZERO DIRECT_0000006.LAB
ZERO DIRECT.0000007.1AB
ZERO DIRECT_0000008.LAB
ZERQ SYSTEM_0000003.LAB
ZERO SYSTEM_0000010.LAB
CTS SYSTEM_0000011.1A8
CTS SYSTEM_0000012.LAB
CTS SYSTEM_0000013.LA8
CTS SYSTEM_0000014.LAB
CTS SYSTEM__0000015.1LA8
CTS SYSTEM_0000016.LA8

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

M928ET-663754-RT-414

11:47:52
11:48:50
11:49:49
11:50:48
11:51:47
11:52:46
11:53:45
11:54:43
11:55:42
11:56:41
11:57:40
11:58:38
11;59:37

12:05:04
12:06:02
12:07:0%
12:08:00
12;08:59
12:10:21
12:11:20
12:12:19
12:13:28
12:14:27
12:14:57
12:15:11
12:15:26
12:15:41

112:15:56

12:16:10

150.2
1503
150.2
1502
150.1
1501
1502
1501
1501
150.1
150.1
1501
1502

1501
150.1
1501
150.2
150.2
150.1
1501
150.1
150,1
150.2
150.2
150.1
1501
150.3
150.1
150.1

84-0] [2x8em-1]
(ATM). Con (ppm)
0.990 1.253
0.990 1.202
0.980 1.219
0.9%0 1.256
0.950 1.190
0.980 1.243
0.950 1.294
0.991 1.235
0.991 1.239
0.980 1.301
0.9%0 1.277
0.991 1.276
0.930 1.232
0,991 0,011
0.991 0.027
0.991 0.039
0.990 0.020
0,991 0.025
0.990 0.031
0991 0,016
0.991 0.039
0,991 0.032
0.9%0 0.069
0.995 0,464
0.990 0.057
0,980 0.202.
0.9%0 0314
0,990 0272
0.991 0.296
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15.783
12.973
9.883
18.366
16.186
22.736
25,765
17.405
18.975
21.286
22.859
21.348
19.859

-24.605
-18.570
219,009
20338
£19.173
-15.792
11,720
14,895
“114.845
-1.280
121713
160.286
354,502
362.468
365.597
350.100

0.0158
0.0130
0.0098
0.0184
0.0162
0.0227
0.0258
0.0174
0.0190
0.0213
0.0229
0.0213
0.0199

0.01564

0,025
-0.020
-0.019
-0.020

-0.019
0.016
-0.012
-0.015
-0.015
-0.001
0122
0.160
0,355
0.362

- 0.366

0.350

Methane [1506)  Water [150€] 7732
[74-82:8] [2x8em-1] 48-5) [2xBcm:d] . |
Con (ppm) Con (ppm)
16.319 12555.756
15.916 12551.947
15.878 12563.799
16.135 12572.621
16.246 12574.964
16.090 12592.486
16.555 12599.465
16.382 12589.181
16.324 12577.892
17.015 12594.583
16.596 12603.599
16.716 12582.558
16.334 12577.747
12556.57120 l
0.040 ©0.000
0.028 0.000
0.024 0.000
0.025 0.000
0.025 0.000
0.026 0.000
0.030 0.000
0.032 0.000
0.025 0.000
0.033 0.000
22.707 0.000
44,270 0.000
101:464 0.000
101.838 0.000
101774 0,000
101.733 0.000

RA Test Run 3
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69¢C 10 V€L

Test Run Calibration and System Performance Check

Run ID: RA Run #3
Date: 3/5/2020

Cylinder Standards Information: Value Cylinder ID
CTS Methane 100.3 Airgas CC-420194
Ethylene Oxide/513.9 Ethane 2.286 Airgas CC-717111
Ethylene Oxide dilution 2286 Low level 100:1 dilution

Spectrum Comments

Spectrumi Ethylene Oxide {ppb) Ethylene Oxide {ppi Maethane {ppm} Pass+/:5.0% Diff?

Interferometer Direct Zero N2 zero Etylene/Ethane/CHA/HZO ZERO DIRECT_0000012.LAB 3/5/2020 07:57:13 0.4892 0.0005 -0.0037 OK
tnterferometer Direct CTS inject 512 ppm ethane/100.3 ppm CH4 CTS DIRECT_0000018.LAB 3/5/2020 07:59:56 103.7984 YES
Interferometer Direct Calibration Check Std inject 2.286 ppm ethylene oxide CAL DIRECT_0000020.LAB 3/5/2020 08:00:26 2343.6518 2.3437 YES
Interferometer Direct Calibration Low Check Std. inject 228.6 ppb ethylene oxide CAL DIRECT_0000027.LAB 3/5/2020 08:02:09 230.9721 0.2310 YES
Pre Test System Check:

Sample System Zero N2 zero Ethylene/Ethane/CH4/H20 ZERO SYSTEM_0000251.LAB 3/5/2020 10:56:36 15.5658 0.0156 15.7237 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 :CTS SYSTEM_0000257.LAB 3/5/2020 10:58:21 101.9433 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A
Past-Test System Check:

Sample System Zero N2 zero Ethylene/Ethane/CH4/H20 |ZERO SYSTEM_O0000C10.LAB  3/5/2020 12:14:27 -1.2799 -0.0013 0.0330 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 CTS SYSTEM_0000031.6.LAB 3/5/2020 12:16:10 101.7328 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A



ATIC O UALLY VIS

Dataset Name: RA Run #4

Project Name: Medline Waukegan ETO Abatement System Common Stack
Project Date; v 3/5/2020

Sample Description: Initial P.S. RA Certification Test Program-Common Stack
Sample Temperature (C); N/A

Testing Professional: William C. James

LUCh UL 13/5/2020

Instrument Method: USEPA Method 320 Starboost/MKS 2030

Quant Method: StarBoost Ethylene Oxide [Aromatics Filter] (Modified)
Results Averaging: Manual

Dataset Comments;

Ethane [150C] [74-84-0] [2x8cm-1] [Aromatics Filter]
Ethylene Oxide (ppb)

Ethylene Oxide [150C] [75-21-8] [2xBcm-1] [Aromatics Filter]
Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110281261]
Water [150C] [7732-18-5] [2x8cm-1] [Aromatics Filter] [SN110281261]
MAX.MKS.BADSCANCOUNT | | | |
MAX.MKS.LASERPP
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SAMPLE_0000017.LAB
SAMPLE_0000018.LAB
SAMPLE_0000019.1LAB
SAMPLE_0000020.LAB
SAMPLE_0000021.LAB
SAMPLE_0000022.LAB
SAMPLE_0000023.LAB
SAMPLE_0000024.LAB
SAMPLE_0000025.LAB
SAMPLE_0000026.LAB
SAMPLE_0000027.LAB
SAMPLE_0000028.LAB
SAMPLE_0000029.LAB
SAMPLE_0000030.LAB
SAMPLE_0000031.LAB
SAMPLE_0000032.LAB
SAMPLE_0000033.LAB
SAMPLE_0000034.LAB
SAMPLE_0000035.LAB
SAMPLE_0000036.LAB
SAMPLE_0000037.LAB
SAMPLE_0000038.LAB
SAMPLE_0000039.LAB
SAMPLE_0000040.LAB
SAMPLE_0000041.LAB
SAMPLE_0000042.LAB
SAMPLE_0000043.LAB
SAMPLE_0000044.LAB
SAMPLE_0000045.LAB
SAMPLE_0000046.LAB
SAMPLE_0000047.LAB
SAMPLE_0000048.LAB
SAMPLE_000D0049.LAB
SAMPLE_0000050.LAB
SAMPLE_0000051.LAB
SAMPLE_0000052.LAB
SAMPLE_0000053.LAB
SAMPLE_0000054.LAB
SAMPLE_00000S5.LAB
SAMPLE_0000056.LAB
SAMPLE_00D0057.LAB
SAMPLE_0000058.LAB
SAMPLE_0000059.LAB
SAMPLE_0000060.LAB
SAMPLE_0000061.LAB

SAMPLE_0000062.LAB
ZERO SYSTEM:0000053.LAB
ZERO SYSTEM_0000064.LAB
ZERO SYSTEM_0000065.LAB
ZERO SYSTEM_0000066.LAB
CTS SYSTEM..000D067.LAB

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

12:17:18

12:18:17
12:19:16
12:20:14
12:21:18
12:22;:12
12:23:11
12:24:09
12:25.08
12:26:07
12:27:06
12:28:05
12:29:04
12:30:02
12:31:01
12:32:00
12:32:59
12:33:58
12:34:56
12:35:55
12:36:54
12:37:53
12:38:52
12:39:50
12:40:49
12:41:48
12:42:47
12:43:46
12:44:44
12:45:43
12:46:42
12:47:41
12:48:40
12:49:39
12:50:37
12:51:36
12:52:35
12:53:34
12:54:32
12:55:31
12:56:30
12:57:29
12:58:28
12:59:27
13:00:25

13:02:24
13:03:07
13:04:06
13:05:05
12:06;18
13:06:52

M928ET-663754-RT-414

150.2
150.3
150.3
150.2
150.1
150.3
150.2
150.3
150.2
150.1
150.1
150.2
150.2
150.0
150.2
150.1
150.1
150.1
150.1
150.1
150.1
150.1
150.1
150.2
150.1
1501
150.1
150.2
150.1
150.3
150.1
150.1
150.0
150.1
150.1
150.1
1501
150.1
150.1
1501
150.2
150.1
150.1
150.1

150.1
1501
150.1
150.1
150.1
150.1

Ethane [150C] {74

Pressure. 84:0] {2x8cm-1]

{ATM™)

0.980
0.880
0.890
:0.990
0.890
0.880
0.991
0.991
0.890
0.990
0.990
0.990
0.890
0.990
0.990
0.990
0.990
0.980
0.990
0.990
0.990
0.990
0.990
0.990
0.890
0.990
0,990
0.990
0.990
0.890
0.990
0.990
0.990
0.990
0.990
0.990
0.980
0.990
0.990
0.990
0.990
0.990
0.890
0.989

0.990
0.990
0.980
0.990
0.989
0,980

fAramatics Filter]

Con (ppm)

0.110
0.053
0.051
0.183
0.040
0.054
0.272
0.055
0.120
1.188
1.130
1.144
1.175
1.167
1.194
1.166
1.196
1.241
1.305
1171
1.225
1.163
1.186
1.230
1.202
1.216
1.163
1171
1.203
1188
1.186
1.230
1.147
1.195
1.218
1.214
1.189
1.204
1.204
1.215
1103
1.186
1212
1.244

0.899
0.042
0.052
0.054
-0.719
0.287

13@-af @09

Ethylene Oxide

{ppb)
Con (ppm)

128.796
-14.233
~16.999
-16.905
-8.372
-15.049
-18.803
-7.003
-10.687
-11.652
-5.414
-10.633
-8.387
-8.158
3.302
1.75%
-3.750
2871
-2.533
-9.788
-0.711
1.123
-3.362
-4.231
-5.776
-0.773
-2.862
1.859
-0.630
-1.989
-1.544
0.865
1.483
-8.654
0.181
4,902
-1.726
3.204
2,299
4.462
0.310
-0.721
-0.867
5.326

4912

24.913
-1.832
-0.634
-0.536
217.550
375.240.

" Ethylene Dxide
{150C] [75-21-8)

{2x8em-11

Con {ppm}

-0.014
-0.017
-0.017
-0.008
-0.015
-0.018
-0.007
-0.011
-0.012
=0.005
-0.011
-0.008
-0.0082
0.0033
0.0018
-0.0037
0.0029
-0.0025
-0.0098
-0.0007
0.0011
-0.0034
-0.0042
-0.0058
-0.0008
-0.0029
0.0020
-0.0006
-0.0020
-0.0015
0.0008
0.0015
-0.0087
0.0002
0.0048
-0.0017
0.0032
0.0023
0.0045
0.0003
-0.0007
-0.0009
0.0053
0.0048

Con.{ppm}

0.097
0.064
0.052
2,700
0.074
0.198
3.891
0.057
1.426
17,183
16.896
16,733
16.898
17.013
17.263
16.823
16.551
16.849
16.913
16.580
16.918
16.528
16.665
16.924
16.823
16.868
16.938
16.818
16.952
16.800
16.936
16.820
16.362
16.696
17.024
16.720
16.733
16.915
16.665
16.887
16.639
17.151
17.118
17.243

-0.0006

0.025
0,001
-0.021
-0.001
0.218
0,375

11.384
0.047
0.041
0.044
42,745
101.553

| Methane [150C] 74 Water [150C) 7732
82:8] [2xBem-1]
{Aramatics Filter]

18-5}[2x8cm-1] ‘
TAromatics Filter]

Con {ppm)

1612:308
130.407
97.820
92,066
1274.073
101.449
108,986
2246.778
98.608
641.688
10805.054
11776.945
12112746
12283.947
12385.246
12496.035
12543.769
12559.453
12590.305
12638.423
12654.429
12684.873
12686.260
12683.990
12690.046
12683.902
12700.644
12714.420
12715.473
12725.030
12738.342
12733.873
12746.181
12741.153
12745.541
12757.859
12768.450
12770.546
12785.342
12789.855
12787.754
12805.493
12815.212
12821188
12840.088
12690.0975 I
8674.974
126,777
107.875
89.431
934.012

as7e
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!Cl'S SYSTEM_0000068.LAB 3/5/2020 13:07:07 150.1 0.990 0.318 369.691 0.370 101.625 ~10.576
i
i
%CTS SYSTEM__0000069.LAB 3/5/2020 13:07:22 150.2 0.950 0.314 358.061 0.358 101.6494 -10.436
%CTS SYSTEM_0000070.LAB 3/5/2020 13:07.37 150.2 0.950 0.246 355.392 0.355 101.707 -6.434
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Test Run Calibration and System Performance Check

Run ID: RA Run #4
Date: 3/5/2020

Cylinder Standards information: Value Cylinder ID
CTS Methane 100.3 Airgas CC-420184
Ethylene Oxide/513.9 Ethane 2.286 Airgas CC-717111
Ethylene Oxide dilution 2286 Low level 100:1 dilution

Spectium Commems ‘Analyte Spectrum Ethylene Oxide (ppb) Ethylene Oxide {ppm) Methane {ppm) Pass #/-5:0% Diff?

Interferometer Direct Zero N2 2ero Ethylene/Ethane/CH4/H20 ZERQ DIRECT_0000012.LAB 3/5/2020 07:57:13 0.4892 0.0005 ] -0.0037 OK
Interferometer Direct CTS inject 512 ppm ethane/100.3 ppm CH4 CTS DIRECT_0000018.LAB 3/5/2020 07:59:56 103.7584 YES
Interferometer Direct Calibration Check Std inject 2.286 ppm ethylene oxide CAL DIRECT_0000020.LAB 3/5/2020 08:00:26 2343.6518 2.3437 YES
Interferometer Direct Calibration Low Check Std. inject 228.6 ppb ethylene oxide CAL DIRECT_0000027.LAB 3/5/2020 08:02:08 230.9721 0.2310 YES
Pre Test System Check:

Sample System Zero N2 zero Ethylene/Ethane/CH4/H20 ‘ZERO SYSTEM_0000010.LAB 3/5/2020 12:14:27 -1.279% -0.0013 0.0330 (8] 4
Sample System CTS inject 512 ppm ethane/100 ppm CH4 -CTS SYSTEM_0000016.LAB 3/5/2020 12:16:10 101.7328 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A
Post-Test System Check:

Sample System Zero N2 2ero Ethylene/Ethane/CH4/H20 'ZERO SYSTEM_0000065.LAB 3/5/2020 13:05:05 -0.5361 -0.0006 0.0442 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 .CTS SYSTEM_0000070.LAB 3/5/2020 13:07:37 101.7067 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A



UATTEY NP RVICEY

Datasét Name: RA Run #5

Project Name: Medline Waukegan ETO Abatement System Common Stack
Project Date: 3/5/2020

Sample Description; Initial P.S. RA Certification Test Program-Common Stack
Sample Temperature (C): N/A

Testing Professional: William C. James

LUEVHEDBELEE  13/5/2020

Instrument Method: USEPA Method 320 Starboost/MKS 2030

Quant Method: | StarBoost Ethylene Oxide [Aromatics Filter] (Modified)
‘Results Averaging: Manual

Dataset Comments:

‘ Gas
Ethane [150C] [74-84-0] [2x8cm-1] [Aromatics Filter]
Ethylene Oxide {ppb)
Ethylene Oxide [150C] [75-21-8] [2xBcm-1] [Aromatics Filter]

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110281261] k
Water [150C] [7732-18-5] [2x8cm-1] [Aromatics Filter] [SN110281261]
MAX.MKS.BADSCANCOUNT -
MAX.MKS.LASERPP
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Ethane 1150C] 174 _Ethylene Oxide:  Methane [150C| {78 Water [150C)|77;

Ethylene Oilde

Pressure 84.0) [2ufcmed] {oph) [150C][75:21-8]  82:81{2x8cm1] 18:5] [2xBcm-1]
[Aramatics Filter] [2n8em-1] Taromatics Filter]: [Aromatics Filter]
(ATM) Con{ppm} . Con(ppm) Con (npm) Con (ppm) Con [pam)
SAMPLE 0000089.1AB afsf2020 . 132348 ; ‘ 1omesan3
SAMPLE_0000090.LAB 3/5/2020  13:24:44  150.1 0.990 1.193 -10.087 -0.010 16.944 12003513
SAMPLE_0000091.LAB 3/5/2020  13:2543 1502 0.989 1.205 -10.913 -0.011 17.056 12530.355
SAMPLE_0000092.LAB 3/5/2020  13:26:42  150.1 0.990 1.202 -13.470 -0.013 17.374 12938.188
SAMPLE_0000093.LAB 3/5/2020 13:27:41 1502 0.990 1184 -10.958 -0.011 16834 12846.975
SAMPLE_0000094.LAB 3/5/2020  13:28:38 1502 0.989 1272 -9.401 -0.009 17124 12677.690
SAMPLE_0000095.LAB 3/5/2020 13:29:38  150.1 0.989 1.204 -13.628 -0.014 16.904 12575.626
SAMPLE_0000096.LAB 3/5/2020 13:30:37 1501 0.989 1213 -15.829 -0.016 16918 12892.257
SAMPLE_0000097.LAB 3/5/2020 13:31:36  150.2 0.988 1.152 -9.671 -0.010 17.057 13002719
SAMPLE_0D00038.LAB 3/5/2020 133235 1501 0.930 1134 -5.530 -0.006 16955 12596.934
SAMPLE_0000099.LAB 3/5/2020 13:33:33  150.3 0.830 1.142 -17.379 -0.017 16.505 13007.510
SAMPLE_0000100.LAB 3/5/2020 13:34:32 1501 0.990 1223 -8.209 -0.008 17.243 13011.814
SAMPLE_0000101.LAB 3/5/2020  13:35:31 1501 0.950 1123 -5.799 -0.006 16.509 13031.260
SAMPLE_0000102.LAB 3/5/2020 13:36:30  150.1 0.930 1174 -8.826 -0.009 16.624 13032.231
SAMPLE_0000103.LAB 3/5/2020 13:37:29 1501 0.989 1145 -11.076 -0.011 16.435 13050.731
SAMPLE_0000104.LAB 3/5/2020 133827 1501 0.988 1186 -9.306 -0.009 16.725 13076.660
SAMPLE_0000105.LAB 3/5/2020 13:39:26  150.2 0.980 1182 -16.542 -0.017 16597 13071.952
SAMPLE_0000106.LAB 3/5/2020  13:40:25  150.2 0.980 1176 -16.090 -0.016 16.640 13090.430
SAMPLE_0000107.LAB 3/5/2020 13:41:24 1501 0.988 1143 -12.512 -0.013 16,653 13096.257
SAMPLE_0000108.LAB 3/5/2020 134223  150.2 0.985 1158 -11.481 -0.011 16.603 18112.274
SAMPLE_0000109.LA8 3/5/2020 134322 1501 0.989 1.188 -6.253 -0.006 16916 13126.308
SAMPLE_0000110.LAB 3/5/2020 134420 1501 0.990 1103 -13.626 -0.014 16.650 13127.740
SAMPLE_0000111.1A8 3/5/2020 134518 1501 0.890 1183 -6.342 -0.006 16771 13123.250
SAMPLE_0000112.LAB 3/5/2020 1346:18  150.1 0.990 1212 -12.442 -0.012 16.788 13131930
SAMPLE_0000113.LAB 3/5/2020  13:47:17 1501 0.889 1.249 -12.223 -0.012 17.276 13153.593
SAMPLE_0000114.LAB 3/5/2020  13:4815 1501 0.950 1.201 -10.333 -0.010 16.683 13172.266
SAMPLE_0000115.LAB 3/5/2020  1349:14 1501 0850 1185 -16.456 -0.016 16.676 13158.040
SAMPLE_0000116.LAB 3/5/2020  1350:13 1501 0.989 1147 -11.682 -0.012 16589 13184.317
SAMPLE_0000117.LAB 3/5/2020 135112 1501 0.830 1179 -10.566 -0.011 16.495 13214.614
SAMPLE_0000118.LAB 3/5/2020 135211 1502 0.989 1186 -8.210 -0.008 16.443 13238479
SAMPLE_0000119.LAB 3/5/2020  13:5309 1501 0590 1.204 -5.590 -0.006 16951 13234.880
SAMPLE_0000120.LAB 3/5/2020 135408 1501 0.989 1144 -1.578 -0.002 16.984 13240.372
-0.011 13081.735 ]
SAMPLE '0000121.LAB 8/5/2026° 13:55:07 150 0.990 1170 -9.485 -0.000 16.922 13257745
SAMPLE_0000122.LAB 3/5/2020  13:56:06  150.1 0.989 1155 -2.490 -0.002 16704 13289.604
ZERO SYSTEM_.0000123.LAB 3/5/2020° 7 13:57:13 1501 0.989 0.058 L -26,888 0,027 oAzt 297.622
ZERO SYSTEM_0000124.LAB 3/5/2020 138812  150.2 0.989 0.044 -15.845 -0.016 0.056 129811
ZERO SYSTEM_0000125.LAB 3/5/2020 18:59:10  ©150.2 0.989 0.075 17532 -0.018 0050 109.368
ZERO SYSTEM_0000126.LAB 3/5/2020  13:59:59  150.2 0.989 0.028 -8.165 -0.008 0.051 93,003
ZERO SYSTEM. 0000127.1AB 3/5/2020. 14:00:14. 15020 0980 §  ‘0.036 8454 S0 Cooes ] enaps
ZERC SYSTEM_0000128.LAB 3/5/2020  14:00:28  150.1 0.989 0.053 -8.337 -0.008 0.041 100.717
CTSSYSTEM_0000129.LAB 3/5/2020 - 14:00:44° 1501 0989 0,052 Casgam § 0 oo f oo 87434
CTS SYSTEM_0000130.LAB 3/5/2020  14:00:58 1503 0.988 0.147 46.003 0.045 18.817 2822.180
CTS SYSTEM_0000131.LAB. - 3/5/2020 - 140143 1501 0889 § 0.362 . se2508 o 033k 100852 11099
CTS SYSTEM_0000132.LAB 3/5/2020 14:01:28  150.1 0.989 0.298 361.299 0.361 101.574 26.122
CTS SYSTEM_0000133.LAB 3/5/2020 140142 1502 0 oses [ oz0s 363.820 S oses w1574 | 242
CTS SYSTEM_0000134.LAB 3/5/2020 140157 1502 0.989 0.306 364.672 0.365 101522 2257
CTS SYSTEM, 0000135.LAB 3/5/2020 140212 1502 osen B oza o osesEn [ ose aossr o 0 oom
CTS SYSTEM_0000136.LAB 3/5/2020  14:02:26  150.1 0.989 0.207 370.010 0.370 101.540 -7.199
CTS SYSTEM_0000137.LAB '3f5/2020 140241 1501 0880 | 0.279 Comezso o f 0 oste ) ioissa o azme
CTS SYSTEM_0000138.LAB 3/5/2020 140256  150.2 0.989 0.290 372,655 0373 101.672 -30.158
CTS SYSTEM_0000133.LAB 3/5/2020  14:0311 1501 0.990 0.219 362.214 0.362 101.508 -18.704
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Cylinder Standards Information:
CTS Methane
Ethylene Oxide/513.9 Ethane
Ethylene Oxide dilution

‘Spectrum Comments

Value
100.3
2.286
2286

Analyte

zero Ehylene/Ethane/CHd/HZO

Test Run Calibration and System Performance Check

Cylinder ID
Airgas CC-420194
Airgas CC-717111

Low leval 100:1 dilution

Spectrum

Run ID: RA Run #5

Date: 3/5/2020

Ethylene Oxide {ppb)

Ethylene Oxide'[ppi

Methane {ppm)

Pass +/- 5.0% Diff?.

Interferometer Direct Zero N2 ZERQ DIRECT_0000012.LAB 3/5/2020 07:57:13 0.4892 0.0005 -0.0037 OK
Interferometer Direct CTS inject 512 ppm ethane/100.3 ppm CH4 CTS DIRECT_0000018.LAB 3/5/2020 07:59:56 103.7984 YES
Interferometer Direct Calibration Check Std inject 2.286 ppm ethylene oxide CAL DIRECT_0000020.LAB 3/5/2020 08:00:26 2343.6518 2.3437 YES
Interferometer Direct Calibration Low Check Std. inject 228.6 ppb ethylene oxide CAL DIRECT_0000027.LAB 3/5/2020 08:02:08 230.9721 0.2310 YES
Pre Test System Check:

Sample System Zero N2 2ero Ethylene/Ethane/CH4/H20 ‘ZERO SYSTEM_DOOO0E5.LAB  3/5/2020 13:05:05 -0.5361 -0.0006 0.0442 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 CTS SYSTEM_0000070.LAB 3/5/2020 13:07:37 101.7067 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A
Post-Test System Check:

Sample System Zero N2 zero Ethylene/Ethane/CH4/H20 EZERO SYSTEM_0000126.LAB 3/5/2020 13:59:58 -8.1650 -0.0082 0.0510 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 CI'S SYSTEM_0000135.LAB 3/5/2020 14:03:11 101.5083 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A



Dataset Name; RA Run #6

Project Name; Medline Waukegan ETO Abatement System Common Stack
Project Date: . 13/5/2020

Sample Description: Initial P.S. RA Certification Test Program-Common Stack
Sample Temperature (C): N/A

Testing Professional: William C. James

Analysis Date: . 3/5/2020

Instrument Method USEPA Method 320 Starboost/MKS 2030

‘Quant Method: StarBoost Ethylene Oxide [Aromatics Filter] (Modified)
Results Averaging: Manual

Dataset Comments:

Ethane [150C] [74-84-0] [2x8cm-1] [Aromatics Filter]
Ethylene Oxide (ppb)
Ethylene Oxide [150C] [75-21-8] [2x8cm-1] [Aromatics Filter]

Filter Interference.LAB

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110281261] |
Water [150C] [7732-18-5] [2x8cm 1] [Aromatlcs Fllter] [SN110281261]
MAX.MKS.BADSCANCOUNT ‘ ‘
MAX.MKS.LASERPP
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L Ethylene Oxide : ‘Methane [150€] [74: Water [150] [7732-
Ethylene Oxide {a50¢} [75-22-81 Filter 82:8] [2x8cm-1] 18-5] [2x8cm-1]

Ethane [150C] [70:

Temp Pressure ?:r:}n[:ﬂxi:':lltlir] {ppb} [2x8em-11 Interference.lAB.  [Aromatics Filter]  {Aromatics Filter]
Tine [Aromatics Filter) [SN110281263]  ISN110281261)
(ATM) Con'{ppm) Con (ppm) Con'(ppm} Con {ppim) Con {ppm} Con {ppm)
ZERO DIRECT_0000001.1AB 3/5/2020° " 14:16:10 ; 6558 i 3,753
ZERO DIRECT_0000002.LAB 3/5/2020  14:17:09 1501 0.990 -0.014 1.994 0.002 0.934 0.003 6515
ZERO DIRECT_0000003.LAB 3/5/2020 " 14:18:07. 1501 0.989 0.000 0.000 0,000 1,000 : 0.000 0.000
ZERO DIRECT_0000004.LAB 3/5/2020  14:18:06  150.1 0.989 -0.003 -4.321 -0.004 0.924 0.004 2295
SAMPLE_0000005.LAB 3/5/2020  14:20:17 1501 0.989 0.845 75.815 0.0758 1.486 12,943 8959.483
SAMPLE_0000006.LAB 3/5/2020  14:21:16 1501 0.989 1.001 4.822 0.0048 0.897 15.549 13055.737
SAMPLE_0000007.LAB 8/5/2020  14:22:15  150.1 0.988 1.096 13125 0.0131 0.877 15.750 13160.836
SAMPLE_0000008.LAB 3/5/2020  14:28:13  150.2 0.930 1.048 13.627 0.0136 0.925 15.784 13214.907
SAMPLE_0000008S.LAB 3/5/2020 1424112 1502 0.950 1.000 11.686 0.0117 0.906 15.885 13236.016
SAMPLE_0000D10.LAB 3/5/2020 14:25:11 1501 0.990 1.059 19.349 0.0193 0.908 15.778 13260.584
SAMPLE_0000011.LAB 3/5/2020  14:26:10  150.1 0.989 1.104 12.245 0.0122 0.924 15.685 13293.494
SAMPLE_0000012.LAB 3/5/2020  14:27:09  150.2 0.989 1.065 9.220 0.0092 0.958 15.605 13300.965
SAMPLE_0000013.LAB 3/5/2020  14:28:07 1502 0.989 1075 14.245 0.0142 0.895 15.638 13298.850
SAMPLE_0000014.LAB 3/5/2020  14:29:06 1501 0.989 1.043 14.551 0.0146 0.964 15.603 13280.273
SAMPLE_0000015.LAB 3/5/2020  14:30:05 1500 0.983 1.022 8.022 0.0080 0.977 15.779 13292.146
SAMPLE_0000016.LAB 3/5/2020  14:3104 1501 0.988 1.081 2.888 0.0089 0.923 15.549 13303.034
SAMPLE_0000017.LAB 3/5/2020 143208 1501 0.989 0.996 11.679 0.0117 0.966 15.418 13307.949
SAMPLE_0000018.LAB 3/5/2020 143301 1502 0.990 1.047 13.362 0.0134 0.925 15.345 13291123
SAMPLE_0D00019.LAB 3/5/2020  14:34:00  150.1 0.989 1017 7.795 0.0078 0.932 15.180 13283.632
SAMPLE_0000020.LAB 3/5/2020  14:34:59 1502 0.989 1.028 9.117 0.0091 0.945 15.431 13209.824
SAMPLE_0000021.LAB 3/5/2020  14:35:58 1501 0.990 1034 13.368 0.0134 0.895 15.250 13282.089
SAMPLE_0000022.LAB 3/5/2020  14:36:57 1502 0.989 0.982 13.035 0.0130 0.931 15.210 13291063
SAMPLE_0000023.LAB 3/5/2020  14:37:55 1501 0.989 0.984 7.916 0.0079 0.932 15.206 13305.461
SAMPLE_0000024.LAB 3/5/2020  14:38:54 1501 0.989 1071 12.728 0.0127 0.861 15.328 13309.060
SAMPLE_0000025.LAB 3/5/2020  14:39:53 1501 0.989 1015 6.160 0.0062 0.896 15.174 13304.830
SAMPLE_0000026.LAB 3/5/2020  14:40:52 1502 0.989 1.019 4511 0.0045 0.929 15.458 13305.278
SAMPLE_0000027.LA8 3/5/2020  14:41:51  150.2 0.989 1.064 6.580 0.0066 0.905 15.492 13320.560
SAMPLE_0000028.LAB 3/5/2020  14:42:49 1501 0.989 1.035 7.557 0.0076 0.922 15.486 13335.176
SAMPLE_0000029.LAB 3/5/2020  14:43:48 1501 0.989 1.057 6.543 0.0085 0.905 15.343 13319.792
SAMPLE_0000030.LAB 3/5/2020  14:44:47 1501 0.989 0.932 0.759 0.0008 0.979 15.249 13311777
SAMPLE_0000031.LAB 3/5/2020  14:45:46  150.2 0.989 0.993 1.446 0.0014 0.925 15.018 13309.913
SAMPLE_0000032.LAB 3/5/2020  14:4645 1501 0.990 1.061 7.236 0.0072 0.938 15.122 13290.550
SAMPLE_0000033.LAB 8/5/2020  14:47:43 1501 0.989 1.005 10.839 0.0108 0.8%6 15.129 13318.275
SAMPLE_0000034.LAB 3/5/2020 14:48:42 1503 0.950 1.023 11.815 00118 0.986 15.243 13304.109
SAMPLE_0D00035.LAB 3/5/2020  14:48:41 1501 0.950 1.011 6.872 0.0069 0912 15.216 13289.428
0.0218 13143.4263
SAMPLE_0000036.LAB 3/5/2020  14:50:40  150.1 0.989 1.010 8.845 0.009 0.938 15.115 13300.853
ZERO SYSTEM_0000037.LAB 3/5/2020 1455228 1501 0.989 0.004 -1.249 -0.001 0.924 0.038 68.689
CTS SYSTEM_0000038.LAB 3/5/2020  14:53:01 1501 0.989 0.087 -5.409 -0.005 0.968 2.227 1008.295
CTS SYSTEM. 0000039.1AB 3/5/2020 143316 1501 0.989 -0.208 301.041 Coamn o f o ome o} suew - 3346886
CTS SYSTEM_0000040.LA8 8/5/2020  14:53:30 1502 0.990 0.147 494.632 0.485 0.687 101.516 -21.482
CTSSYSTEM. 0000041.LAB 3/5/2020  14:53:45 1503 0990 0.050 498519 . 0499 . f 0745 & 101633 93,110
CTS SYSTEM_0000042.LAB 3/5/2020  14:54:00  150.1 0.990 0.053 483.772 0.484 0.686 101.577 -89.023
CTS SYSTEM_0000043.LAB 3/5/2020  14:54:14 1502 0.950 0.138 492.322 0.492 0.706 101.658 -92.645
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Cylinder Standards Information:
LTS Methane
Ethylene Oxide/513.9 Ethane
Ethylene Oxide dilution

Spectrum Comments

Value
100.3
2.286
2286

zero Ethylene/Ethane/CH4/H20

Test Run Calibration and System Performance Check

Cylinder 1D
Airgas CC-420194
Airgas CC-717111

Low level 100:1 dilution

Spectrum

Run ID: RA Run #6

Date: 3/5/2020

Time

Ethylene Oxide {ppb}

Ethylene Oxide {pp

Methane {ppm) :

Pass+/-5.0%Diff2 |

Interferometer Direct Zero N2 ZERO DIRECT_0000012.LAB 3/5/2020 07:57:13 0.4892 0.0005 -0.0037 oK
Interferometer Direct CTS inject 512 ppm ethane/100.3 ppm CH4 CTS DIRECT_0000018.LAB 3/5/2020 07:58:56 103.7984 YES
Interferometer Direct Calibration Check Std inject 2.286 ppm ethylene oxide CAL DIRECT_0000020.LAB 3/5/2020 08:00:26 2343.6518 2.3437 YES
Interferometer Direct Calibration Low Check Std. inject 228.6 ppb ethylene oxide CAL DIRECT_0000027.LAB 3/5/2020 08:02:09 230.9721 0.2310 YES
Pre Test System Check:

Sample System Zero N2 zero Ethylene/Ethane/CH4/H20 {ZERO SYSTEM_0000126.LAB 3/5/2020 13:59:59 -8.1650 -0.0082 0.0510 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 /CTS SYSTEM_0000139.LAB 3/5/2020 14:03:11 101.5083 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A
Post-Test System Check:

Sample System Zero N2 2ero Ethylene/Ethane/CH4/H20 ‘ZERO SYSTEM_0000037.LAB 3/5/2020 14:52:28 -1.24580 -0.0012 0.0384 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 CTS SYSTEM_0000043.LAB 3/5/2020 14:54:14 101.6582 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A




Dataset Name: RA Run #7

Project Name: | Medline Waukegan ETO Abatement System Common Stack
Project Date: 3/5/2020

Sample Description: Initial P.S. RA Certification Test Program-Common Stack
‘Sample Temperature (C): N/A

Testing Professional: “William C. James

AnalysisDate:  EJCTEIel

Instrument Method: USEPA Method 320 Starboost/MKS 2030

Quant Method: StarBoost Ethylene Oxide [Aromatics Filter] {(Modified)
Results Averaging: Manual

Dataset Comments: '

» Gas
Ethane [150C] [74-84-0] [2x8cm-1] [Aromatics Filter]
Ethylene Oxide (ppb)
Ethylene Oxide [150C] [75-21-8] [2x8cm-1] [Aromatics Filter]
Filter Interference.LAB

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110281261]
Water [150C] [7732-18-5] [2x8cm-1] [Aromatics Filter] [SN110281261]
MAX.MKS.BADSCANCOUNT
MAX.MKS.LASERPP
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SAMPLE - 0000059.LAB

SAMPLE_0000060.LAB
SAMPLE_0000061.LAB
SAMPLE_0000062.LAB
SAMPLE_0000063.LAB
SAMPLE_0000064.LAB
SAMPLE_0000065.LAB
SAMPLE_0000066.LAB
SAMPLE_0000067.LAB
SAMPLE_0000068.LAR
SAMPLE_000C0ES.LAB
SAMPLE_0000070.LAB
SAMPLE_0000071.LAB
SAMPLE_0000072.LAB
SAMPLE_0000073.LAB
SAMPLE_0000074.LAB
SAMPLE_0000075.LAB
SAMPLE_0000076.LAB
SAMPLE_0000077.LAB
SAMPLE_0000078.LAB
SAMPLE_0000079.LAB
SAMPLE_0000080.LAB
SAMPLE_0000081.LAB
SAMPLE_0000082.LAB
SAMPLE_0000083.LAB
SAMPLE_0000084.LAB
SAMPLE_0000085.LAB
SAMPLE_0000086.LAB
SAMPLE_0000087.LAB
SAMPLE_0000088.LAB
SAMPLE_0000089.LAB

SAMPLE_CODD090.LAB

SAMPLE - 0000091.LAB
SAMPLE_0000092.LAB
ZERO SYSTEM_00CO093.LAB
CTS SYSTEM_0000034.LAB
CTS SYSTEM_ 0000095,LAB
CTS SYSTEM_0000096.LAB
TS SYSTEM_:0000097.LAB
CTS SYSTEM_0C00098.LAB

M928ET-663754-RT-414

BAIL LS

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

15:11:36
15:12:35
15:13:33
15:14:32
15:15:31
15:16:30
15:17:29
15:18:28
15:19:26
15:20:28
15:21:24
15:22:23
15:23:22
15:24:20
15:25:19
15:26:18
15:27:17
15:28:16
15:29:14
15:30:13
15:31:12
15:32:11
15:33:09
15:34:08
15:35:07
15:36:06
15:37:05
15:38:04
15:39:02
15:40:01
15:41:.00
15:41:59

15:42:58
15:43:56
15:46:17
15:47:16
15:47:31
15:47:46
15:48:00
15:48:15

Temp.

(€}

150.1
150.1
150.3
150.2
150.1
150.2
150.1
150.2
150.2
150.2
150.1
150.1
150.2
150.2
150.2
150.1
150.1
150.0
150.1
150.1
150.1
150.0
150.1
150.1
150.3
150.3
150.1
150.1
150.1
150.1
150.1

150.2.

150.2
150.1
150.1
150.1
150.2
1502
150.1

(ATM)

0.989
0.989
0.990
0.990
0.989
0.980
0.989
0.950
0.989
0.880
0.990
0.990
0.990
0.990
0.890
0.950
0.990
0.950
0.950
0.990
0.950
0.980
0.880
0.890
0.890
0.990
0.990
0.990
0.980
0.930
0.990

0,930
0.950
0.950
0.950
0.990
0.950
0,990
0.991

© Ethane |1500] 1785

Ethylene Oxide

Con (ppm) Cén»(pnm)
1.104 9.333
1.009 14.299
0.997 1.081
0.993 5.659
1.058 10.025
1.090 8.351
1.021 12.894
1.100 10.848
1.02% 11,254
1.070 9.038
1.117 16.465
1.079 10.582
1.104 11.236
1.038 19.980
1111 19.677
1.159 19.295
1.095 16.313
1.099 17.881
1.097 16.005
1134 13,887
1.073 11.965
1.084 7.47%
1.033 10.011
1.120 17.855
1.060 11.809
1.109 6.401
1.086 12.298
1.048 16.468
1.050 12.921
1.122 11.042
1.082 10.047
1.096 12,634
1.091 10.429
-0.025 -2.681
0.030 -2.984
0,064 132.995
0.130 481.850
0.103 496.604
0.166 493.945

146:0fr269

_Ethylene Uxide
[150¢€] {75-21.8]

12x8em-1]

Con (ppnﬂ

0.0120
0.0075
0.0100
0.0179
0.0118
0.0064
0.0123
0.0165
0.0129
0.0110
0.0100

0.0123

0.013
0.010
-0.003
-0.003
0133
0.482
" nas7.
0.494

Filter

Interference LAB

Con {ppm}

0.850
0.931
0.865
0.857
0.912
0.893
0.869
0.832

0.825
0.847
0.913
0.868
1.000°
0.730
0.609
0.646

* Miethane [15UC] [74: Water [15ULT1/7:
82:8] [2xBcm-1]

18:5] [2x8cm:1]

[Aramatics Fllterl  [Aromaties Filter].

Con {ppm)

15.583
15.332
15.108
15.200
15.553
15,705
15.865
16.032
18,058
16.184
16.354
16.174
16.067
16.278
16.586
16.314
16.330
16.135
16.134
16.297
16.143
16.087
15.984
16.378
16.287
16.268
16.102
15.949
16.013
16.162

16,199

16116
16,166
0.024
0.398
27.088 "
100919
101731
101.585

Con {ppim)

18167121
13188.385
13204.377
13211.408
13232.824
13248.070
13246539
13257.270
13243.814
13252.007
13259562
13234.377
13253.738
13252.349
13244.689
13238.406
13213.946
13202.447
13175.196
13164.722
13168.538
13129.972
13118.062
13104.079
13110.460
13084515
13066.018
13036.653
13026.616
13027.672
13028.211
13019.156

13169.4873 l

13006.368

12985.445
45.601
78.869

5376.177
33.342
-83.788
-93.994
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Test Run Calibration and System Performance Check

Run ID: RA Run #7
Date: 3/5/2020

Cylinder Standards Information: Value Cylinder ID
CTS Methane 100.3 Airgas CC-420184
Ethylene Oxide/513.9 Fthane 2.286 Airgas CC-717111
Ethylene Oxide dilution 228.6 Low lavel 100:1 dilution

Spectrum Comments Ethylene Oxide (ppb) Ethylena Oxide {ppm) Maethane {ppm) Pass +/-5.0% D2

Interferometer Direct Zero N2 zero Ehylene/Ethane/CHd/HZO ZERC DIRECT_0000012.LAB 3/5/2020 07:57:13 0.4892 0.0005 -0.0037 OK
Interferometer Direct CTS inject 512 ppm ethane/100.3 ppm CH4 CTS DIRECT, 0000018.LAB 3/5/2020 07:59:56 103.7984 YES
Interferameter Direct Calibration Check Std inject 2.286 ppm ethylene oxide CAL DIRECT_0000020.LAB 3/5/2020 08:00:26 2343.6518 2.3437 YES
Interferometer Direct Calibration Low Check Std. inject 228.6 ppb ethylene oxide CAL DIRECT_0000027.LAB 3/5/2020 08:02:09 230.9721 0.2310 YES
Pre Test System Check:

Sample System Zero N2 zero Ethylene/Ethane/CH4/H20 :ZERO SYSTEM_0000037.LAB 3/5/2020 14:52:28 -1.2490 -0.0012 0.0384 oK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 Cl'S SYSTEM_0000043.LAB 3/5/2020 14:54:14 101.6582 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SysternCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A
Post-Test System Check:

Sample Systern Zero N2 zero Ethylene/Ethane/CH4/H20 ‘ZERO SYSTEM_O000093.LAB 3/5/2020 15:46:17 -2.6807 -0.0027 0.0238 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 CTS SYSTEM_Q000098.LAB 3/5/2020 15:48:15 101.5850 YES
Sample Systern Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A



M ONTROSE
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Dataset Name: ' | RA Run #8

Project Name: i Medline Waukegan ETO Abatement System Common Stack
Project Date: (3/5/2020

Sample Description: Initial P.S. RA Certification Test Program-Common Stack
Sample Temperature (C): N/A

Testing Professional: William C. James

Analysis Date: 13/5/2020

Instrument Method: | USEPA Method 320 Starboost/MKS 2030

Quant Method: StarBoost Ethylene Oxide [Aromatics Filter] (Modified)
‘Results Averagin . ' ' Manual

et Do) s - -

Ethane [150C] [74-84-0] [2x8cm-1] [Aromatics Filter]
Ethylene Oxide (ppb)
Ethylene Oxide [150C] [75-21-8] [2x8cm-1] [Aromatics Filter]
Filter Interference.LAB
Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110281261] = NA
Water [150C] [7732-18-5] [2xBcm-1] [Aromatics Filter] [SN110281261] NA

MAX.MKS.BADSCANCOUNT : S NA
MAX MKS.LASERPP NA

M928ET-663754-RT-414 148 of 269



N MONTROSE

SRl L b Y ARV LS

Ethane [150C] Ethylene Oxide . [74.82.8] [2x8em.  [773218.5)
[74-84-0] [2x8cm- {150C] [75:21-8] 1] [Aromatics [2x8ecm-1]
1] [Aromatics.  Ethylene Oxide [2x8em:1] Filter Filter] [Aromatics Filter]
Retention Temp Pressure Fiiter] {pph) [Aromatics Filter] Interference. LAB  [SN110281261]  [SN110281261)

Time (G) (ATM) Con (ppin) Con (ppm) Con {ppm] _Con(ppm) Con (ppm). Gon (ppm)

SAMPLE_0000118.LAB 3/5/2020 16:08:29 01:52:18.9 1502 0.890 1117 0.284 0.000] 0.855 16.161 12606.305
SAMPLE_0000119.LAB 3/6/2020 16:09:28 01:53:17.8 1502 0880 1.072 7.863 0.0079 0822 16.073 12614.810
SAMPLE_0000120.LAB 3/6/2020 16:10:27 01:54:16.6 1801 0.980) 1.087 15.988] 0.0160 0.833 16.232 12610.497
SAMPLE_0000121.LAB 3/5/2020 16:11:25 01:55:15.5 1801 0.990) 1.124 9.617) 0.0086 0.830 16.247 12604.944
SAMPLE_0000122.LAB 3/5/2020  16:12:24  01:56:14.2 1501 0990 1.007 8.794 0.0088 0.828} 16.276) 12585.621
SAMPLE_0000123 LAB 352020  16:13:23  01:57:13.1 1503  0.890 1.169 14.575 0.0148 0.753 16.649 12583.299
SAMPLE_0000124.LAB 3/5/2020 16:14:22 01:58:11.8 1503 0.890 1.162 6.743 0.0067 0.792} 16.572) 12572.496
SAMPLE_0000125.LAB 3/5/2020 16:15:21 01:58:10.6 1503  0.990 1121 6.281 0.0063} 0825 16.627) 12551.256
SAMPLE_0000126.LAB 3052020 16:16:19  02:00:09.4 1502 0.90) 1127 10.858] 0.0109 0.831 16.503 12543.553
SAMPLE_00D0127.LAB 3/5/2020 16:17:18  02:01:08.2 1804 0990 1.093f 7.284 0.0073 0.825 16.492 12533.996
SAMPLE_0000128.LAB 30512020 16:18:17  02:02:07.0 1501 0990 1.110 2.037 0.0020 0.814 16.595 12527.690
SAMPLE_0000129.LAB 3/5/2020 16:19:16 02:03:05.8 1501 0.991 1.129) 15.671 0.0157 0.808) 16.695 12516.412
SAMPLE_0000130.LAB 35/2020  16:20:15 02:04:04.6 1601 0.890 1.131 7.024 0.0070 0.825 16.453 12514.310
SAMPLE_0000131.LAB 3512020 162113 02:05:03.4 1802 0.990 1.084) 5.859) 0.0059 0.880 16.386 12505.322
SAMPLE_0000132.LAB 3/5/2020 16:22:12 02:06:02.3 1502 0880 1.085 6.150) 0.0061 0.843 16.332 12507.416
SAMPLE_C000133.LAB 3/6/2020 16:23:11  0207:01.1 1501 0.990) 1.119 8.184 0.0082 0.815 16.405 12505.849
SAMPLE_0000134.LAB 3/5/2020 16:24:10 02:07:58.8 1503 0.990 1.148 12.748 0.0127 0.794 16.836) 12506.886
SAMPLE_0000135.LAB 3/5/2020 16:2509 02:08:58.6 1503 0.990) 1.144 2.035 0.0020 0.857 16.529 12485.435
SAMPLE_0000136.LAB 3/5/2020 16:26:07 02:09:57.4 1502 0.9890) 1.103 6.047 0.0060 0.818 16.730 12481.836
SAMPLE_0000137.LAB 3/5/2020 16:27.06 02:10:56.2 1502 0990 1.128 10.347 0.0103 0.804) 16814 12472.673
SAMPLE_0000138.LAB 3/5/2020 16:28.05 02:11:55.0 1501 0.990) 1.136 7.261 0.0073} 0819 16.657) 12470934
SAMPLE_0000139.LAB 3/6/2020 16:20:04 02:12:53.8 1501 0.980] 1.128) 7.786 0.0078 0.807 16.701 12476.993
SAMPLE_0000140.LAB 3/5/2020 16:30:03 02:13:527 1501 0.90] 1.110 13.484 0.0135 0.787 16.498) 12479.074
SAMPLE_0000141.LAB 3/6/2020 16:31:01 02:14:51.5 1502 0.990) 1.122 10.663 0.0107 0.839 16.690 12467.442
SAMPLE_0000142.LAB 3512020 16:32.00 02:15:50.3 1501 0.980) 1.147 12.642 0.0126 0.830 16705 12450628
SAMPLE_0000143.LAB 3/5/2020 16:32:59 02:16:49.1 1501 0.990) 1.103 4.299 0.0043 0.811 16.647, 12468.650
SAMPLE_0000144.LAB 3/6/2020 16:3358 02:17:47.8 1502 0.980) 1.108 11.341 0.0113 0839 16.698) 12471.019
SAMPLE_0000145.LAB 3512020 16:34:57 02:18:46.6 1503 0.890) 1.128 7.218) 0.0072 0.815 16.639 12466.351
SAMPLE_0000146.LAB 352020 16:35:55 02:19:45.5 1502 0990 1.108f 7.056 0.0071 0783 16.528] 12467.045
SAMPLE_0000147.LAB 3/5/2020  16:36:54 02:20:44.3 1801 0990 1.119 11.384 0.0114 0.743] 16.637) 12484.353
SAMPLE_0D0D148.LAB 3/52020 16:37:53  02:21:43.1 1502 0.890) 1.008] 12.458 0.0128 0.819) 16.741 12495,599
SAMPLE_0000149.LAB 3/5/2020 16:38:52 02:22:41.9 1501 0.890) 1.179 9.007 0.0090 0772 16.728 12483,157
0.00888]
SAMPLE_0000150.LAB 30512020 16:39:51 02:23:40.7 1501 0.980 1.114 7.314 0.007) 0.834 16.758 12482.223
SAMPLE 0000151,LAB 3/5/2020° 16:40:49 02:24:395 180,110,890 1084 7198 0.007) 0.820] 166320 ' 12508450
ZERO SYSTEM_0000152.LAB 3/5/2020 16:41:56 02:25:46.0 1503 0991 -0.044 5.469 0.005 0.908 0.185 275.089
ZERO SYSTEM_C0DO153.LAB 3/5/2020 16:42:55 02:26:44.8 1501 0.90 -0.061 -5.324) -0.008 0.964 0298 803.069
CTS SYSTEM_0000154.LAB  3/5/2020 16:43:28  02:27:18.2 1503 0.989) -0.009 -9.505 -0.010 1.003 0.051 822,574
CTS SYSTEM: 0000155.LAB '3/5/2020 1643143 02:27:32.9 1503 - D989y 0,069 1631748 p1eat neert - 24474f 1203482
CTS SYSTEM_0000186.LAB  3/5/2020 16:43:58 02:27:47.6 1502 0990 0.054 496.555 0.497) 0.724 100.339) 541.896
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; Test Run Calibration and System Performance Check

Run ID: RA Run #8
Date: 3/5/2020

Cylinder Standards Information: Value Cylinder ID
CTS Methane 100.3 Airgas CC-420194
Ethylene Oxide/513.9 Ethane 2.286 Airgas CC-717111
Ethylene Oxide dilution 228.6 Low level 100:1 dilution

Spectrum Comments Analyte Ethylene Oxide {ppb) Ethylene Oxide (ppm]i Methane [ppm) Pass +/- 5.0% Diff?

zero Ethylene/Ethane/CH4/H20

Interferometer Direct Zero N2 ZERO DIRECT_0000012.LAB 3/5/2020 07:57:13 0.4892 0.0005 -0.0037 OK
Interferometer Direct CTS inject 512 ppm ethane/100.3 ppm CH4 CTS DIRECT_0000018.LAB 3/5/2020 07:59:56 103.7984 YES
Interferometer Direct Calibration Check Std inject 2.286 ppm ethylene oxide CAL DIRECT_000002C.LAB 3/5/2020 08:00:26 2343.6518 2.3437 YES
Interferometer Direct Calibration Low Check $td. inject 228.6 ppb ethylene oxide CAL DIRECT_0000027.LAB 3/5/2020 08:02:09 230.9721 0.2310 YES
Pre Test System Check:

Sample Systern Zero N2 zero Ethylene/Ethane/CH4/H20 EZERO SYSTEM_Q0000093.LAB  3/5/2020 15:46:17 -2.6807 -0.0027 0.0238 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 T8 SYSTEM_0000088.LAB 3/5/2020 15:48:15 101.5850 YES
Sample Systern Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A
Post-Test System Check:

Sample Systemn Zero N2 zero Ethylene/Ethane/CH4/H20 :ZERQ SYSTEM_0000153.LAB 3/5/2020 16:42:55 -5.3235 -0.0053 0.2984 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 -CTS SYSTEM_0000156.LAB 3/5/2020 16:43:58 100.3392 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A
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Dataset Name: | RA Run #9

Project Name: Medline Waukegan ETO Abatement System Common Stack
Project Date: 3/5/2020

Sample Description: Initial P.S. RA Certification Test Program-Common Stack
Sample Temperature (C); N/A

Testing Professional; William C. James

Analysis Date: 3/5/2020

e Y | USEPA Method 320 Starboost/MKS 2030

Quant Method: | StarBoost Ethylene Oxide [Aromatics Filter] (Modified)
Results Averaging: Manual

Dataset Comments:

. Gas
Ethane [150C] [74-84-0] [2x8cm-1] [Aromatics Filter]
Ethylene Oxide (ppb)
Ethylene Oxide [150C] [75-21-8] [2x8cm-1] [Aromatics Filter]

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110281261]
Water [150C] [7732-18-5] [2x8cm-1] [Aromatics Filter] [SN110281261]
MAX.MKS.BADSCANCOUNT

MAX.MKS.LASERPP
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Ethviene Oxlde  imocips218] 828 I2xeema] 185 [2uBemit]
g )

Pressure  84:0] [2x8cm-1]

Yol maraeaa (oRB) EESa s ma e g

(ATM) Con (ppﬁl): - Con{pnb) Con {ppm} Con {ppm) Con {ppm)

SAMPLE_0000032.LAB 3/5/2020  17:07:50 150.2 0.988 1223 10.719 0.0107 17.314 12260.113
SAMPLE_0000033.LAB 3/5/2020  17:08:05 150.3 0.989 1225 -4.649 -0.0046 17.184 12266.844
SAMPLE_0000034.LAB 3/5/2020  17:08:19 150.3 0.950 1.228 13.585 0.0136 16.942 12319.440
SAMPLE_0000035.LAB 8/5/2020  17:09:29 150.4 0.988 1.280 7.215 0.0072 17.117 12483.012
SAMPLE_0000036.LAB 3/5/2020  17:10:28 150.3 0.989 1199 7.272 0.0073 17.028 12303.258
SAMPLE_0000037.LAB 3/5/2020  17:1%:27 150.2 0.989 1.235 8.959 0.0090 17.038 12478.313
SAMPLE_0000038.LAB 3/5/2020  17:12:26 150.4 0.988 1.215 9.839 0.0098 17.242 12402.248
SAMPLE_0000039.LAB 3/5/2020 17:13:25 150.3 0.988 1.257 15.284 0.0153 17.150 12595.408
SAMPLE_0000040.LAB 3/5/2020  17:14:23 150.3 0.988 1191 18.084 0.0181 17.042 12500.449
SAMPLE_0000041.LAB 3/5/2020  17:15:22 150.5 0.988 1213 8914 0.0089 16.977 12522.487
SAMPLE_0000042.LAB 3/5/2020  17:16:21 150.4 0.988 1.248 21.034 0.0210 17.208 12445.444
SAMPLE_0000043.LAB 3/5/2020  17:17:20 150.3 0.988 1.218 13.833 0.0138 17.122 12491.988
SAMPLE_0000044.LAB 3/5/2020  17:1819 150.2 0.988 1223 14.357 0.0144 17.358 12406.621
SAMPLE_0000045.LAB 3/5/2020  17:19:17 150.3 0.988 1.234 9.570 0.0036 17.435 12408.018
SAMPLE_0000046.LAB 3/5/2020  17:20:16 150.3 0.988 1253 10.740 0.0107 17.343 12460.539
SAMPLE_0000047.LAB 3/5/2020  17:21:15 150.3 0.988 1.220 11.187 0.0112 17.275 12356.110
SAMPLE_0000048.LAB 3/5/2020  17:22:14 150.3 0.988 1.229 14.375 0.0144 17.138 12475.436
SAMPLE_0000048.LAB 3/5/2020  17:23:13 150.2 0.988 1222 13.413 0.0134 17.211 12476.696
SAMPLE_0000050.LAB 3/5/2020  17:24:11 150.3 0.988 1234 21.041 0.0210 17.256 12476.430
SAMPLE_0000051.LAB 3/5/2020  17:25:10 1504 0.988 1.250 14.195 0.0142 17.533 12456.184
SAMPLE_0000052.LAB 3/5/2020  17:26:09 150.4 0.950 1.255 9.741 0.0097 17.261 12407.375
SAMPLE_0000053.LAB 3/5/2020  17:27:08 150.2 0.990 1.263 9.045 0.0030 17.269 12433.728
SAMPLE_00C0054.LAB 3/5/2020  17:28:07 150.1 0.980 1274 17.714 0.0177 17.373 12451.486
SAMPLE_0000055.LAB 3/5/2020  17:29:05 150.1 0.990 1.267 17.034 0.0170 17.680 12486.066
SAMPLE_0000056.LAB 3/5/2020  17:30:04 150.2 0.990 1.305 22.607 0.0226 17.870 14037.595
SAMPLE_0000057.LAB 3/5/2020  17:31:03 150.1 0.989 1.265 -6.539 -0.0065 17.418 11674.245
SAMPLE_0000058.LAB 3/5/2020  17:32:02 150.1 0.988 1.231 8.587 0.0086 17.401 11836.140
SAMPLE_0000059.LAB 3/5/2020  17:33:01 150.3 0.988 1.202 21178 0.0212 17.458 12310.530
SAMPLE_0000060.LAB 3/5/2020  17:33:59 150.3 0.988 1.261 22.702 0.0227 17.684 12377.935
SAMPLE_0000061.LAB 3/5/2020  17:34:58 150.5 0.988 1.246 15.207 0.0152 17.284 12422.996
SAMPLE_0000062.LAB 3/5/2020  17:35:57 150.3 0.988 1.244 17.487 0.0175 17.234 12335.497
SAMPLE_0000063.LAB 3/5/2020  17:36:56 150.4 0.988 1.264 23.073 0.0231 17.646 12416.407
SAMPLE_0000064.LAB 3/5/2020  17:37:55 150.4 0.988 1.262 21797 0.0218 17.679 12349.181

0.0134 12433.3783 ]

SAMPLE_0000065,LAB 3/5/2020 173853 1504 0.988 1286 24997 0025 ‘17.613 12440322
SAMPLE_0000066.LAB 3/5/2020  17:39:52 150.4 0.988 0.458 -0.038 0.000 6.056 8179.466
ZERC SYSTEM_0000067.LAB 3/5/2020 - 17:41:16 150.3 0988 0050 -0.970 “+0,001 A28 2375.296
ZERO SYSTEM_0000068.LAB 3/5/2020  17:42:14 150.2 0.988 0.090 -0.787 0.000 0.085 2007.138
ZERO SYSTEM_C000069.LAB 3/5/2020  17:43:13 150.3 0.988 0.070 -0.261 0.000 0.068 1461.678
CTS SYSTEM_0000070.LAB 3/5/2020  17:43:39 150.4 0.988 0.080 -0.543 0.000 0.087 1104.781
CTS SYSTEM_ 0000071.LAB. 3/5/2020 - 17:43:53 1504 . ogss § 0289 oassa0 0.046 ; 0 15528 | 1128481
CTS SYSTEM_0000072.LAB 3/5/2020  17:44:08 150.4 0.988 0.113 379.920 0.380 92.183 1073.279
CTS SYSTEM_-0000073.LAB 3/5/2020° . 17:44:23 150.4 o988 § 0222 o anem 0423 1 e 931.700
CTS SYSTEM_0000074.LAB 3/5/2020  17:44:38 150.4 0.988 0.276 403.151 0.403 100.116 849.369
CTS SYSTEM_0000075.LAB 8/5/2020  17:44:52 150.3 0.988 0.222 426.835 0.427 100.183 800.212
SPIKE_0000076.LAB 3/5/2020  17:45:07 150.3 0.988 0.244 413.760 0.414 100.235 747.749
SPIKE_0000077.LAB 3/5/2020. = 17:45:22 1504 . 0988 0.211 431.254 : 0431 995850 . 688.315
SPIKE_0000078.LAB 3/5/2020  17:45:36 150.3 0.988 56.366 185.426 0.185 46.397 1066.298
SPIKE_ 0000075, LAB 8/5/2030 - 17.4551 0 15030 coses [ amesn . aa2m oo | ossm [ sosan
SPIKE_000D0B0.LAB 3/5/2020  17:46:06 150.3 0.988 515.989 -40.038 -0.040 0.017 723.751
SPIKE0000081.LAB 3/5/2020.  17:46:21 150,5 0.988 519,519 ©.-32.838 & -0033 ozes 692772
SPIKE_0000082.LAB 3/5/2020  17:46:35 150.4 0.988 519.402 -19.624 -0.020 -0.366 646.699
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‘ €on {ppm) Con {ppb) Con [ppm) Con(ppm) Con {ppm}

SPIKE 00000B3.LAB af5/2020° 174650 ' 516554 185970 e ; 634728
SPIKE_0000084.LAB 3/5/2020 174705 1504 0988 520.370 1865.482 1.865 0436 97.106
SPIKE_ 0000085 LAB 3/5/2020 - 174719 1504 0988 520,917 1975.489 1875 0,460 60,972
SPIKE_O000086.LAB 3/5/2020 174734 1504 0.988 520.956 2009.381 2.009 -0.464 83.963
SPIKE_00D0087.LAB 3/5/2020 “17:47:49 . 1504 0.988 521245 2008.041 2.008 0462 65.442
SPIKE_0000088.LAB 3/5/2020 1748:08 1504 0.988 521.250 2028580 2029 -0.461 61.683
SPIKE 0000089, LAB 3/5/2020 - 17:48:18  150.3 0,988 521,008 2088.315 2,038 0458 85.405
SFIKE_00000S0.LAB 3/5/2020 174833 1503 0.988 521.237 2056.977 2057 -0.456 74.524
SPIKE_0D00S1.LAB 3/5/2020 " 17:48:47 . 1504 0,988 521545 2044835 2,045 “0.484 59,071
SPIKE_00DD0S2.LAB 3/5/2020 174902  150.4 0.988 521285 2055.690 2.056 -0.456 61711
SPIKE 0000083,LAB 3/5/2020 . 17:49:17. - -150.2 0.988 521077 207180 2072 0473 82148
SPIKE_0000094.LAB 3/5/2020 17:4932 1504 0.980 520.905 2070.015 2070 0.484 84,296
SPIKE_ 000005 LAB 3/5/2020 " A7:4946 - 150.4 0.990 528.379 2170695 2171 D484 60,149
SPIKE_0000096.LAB 3/5/2020 17:5001  150.4 0.950 529.215 2184247 2194 -0.507 43719
SPIKE_0000087.LAB 3/5/2020° “17:50:16 - 1504 0.930 529.481 2186011 2488 [y 59.882
SPIKE_0000098.LAB 3/5/2020  17:50:30 1504 0,90 529.646 2186.374 2.186 0.490 75.388
SPIKE_0000099.LAB 3/5/2020° A7:50:45 " 150.2 0.580 529,618 2191188 2181 -0.503 50212
SPIKE_0000100.LAB 3/5/2020 175100 1503 0.990 530.322 2203.033 2.208 -0.499 65.789
SPIKE_0DO010L.LAB 3/5/2020 175114 150 0.990 528213 2208.236 2.208 0474 77114
SPIKE_0000102.LAB 3/5/2020 175129 1501 0.990 80.382 416.279 0.416 0.056 -83.267
SPIKE 0000103.LAB 3/5/2020"° 17:51:44 15022 0.990 54.002 209.979 o210 pore | 159388
SPIKE_0000104.LAB 3/5/2020 175159  150.3 0.990 53.708 222.697 0.223 0.058 159.180
SPIKE_0000105.LAB 3/5/2020 1755243 1503 0.990 53,529 210733 Cloam o84 158,071
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Pressure oL T ey Erkiylenc Oxide {npb} Rt Fifter intertarance 1,(AB’ Filtey Interierence | AR
i {ATM} Con {ppra} PADCER {ppm} . ‘Con{pph} WMDCH3 (ppm} nvvn'l &n) anm} Ca(w«d
2ted ixg . e 2 ey ’ g oo p
{ZERD DIRECT_0000002.LA8 Undefined ot 0n
: o  Undetined o 3300
352020 Undefned 0se0 583
e i essif ok 530380 Undeined 0531 ]
3/5/2020 258" 0990 0.506 539.434 Undefinad 0539 ) '54714'
i z'[s’/m?n‘ e o ose 28 sa3ies Undefined osEs 8743
3/5/2020 258 04991 ' 515;010 Ur;d;ﬁned 6.515 —§.7°4
aspon Gsese asr ) den Bl sas755 : o540 76
ks/s,zozo ‘ o N 514.580 Uﬂd’!ﬂﬂ!;’ 01515 —9570 )
5020 ST Uened o’ 5726
52068 Undefined o525 657
R e e e
343.745 ' lgw.‘ﬂ'ﬂ U’l"lﬂ!ﬁnld o 1.80% -4];75
| an6om Undetined Cazer
535.655 ) 2238.686 Undeﬁr;:d ’ ' 2;583' ’
Cappon 4 isen o951 saea00 2535 ,uiu'dqimd x : Se13
3/5ﬂ620 ) o1 ' '55&54'1' zzaf.saa - Undefined 1504 2.607 '
apima Bisass - oy Andefined 1407 25
‘ 5/5/2020 ' 555.117 izss.gz ) Undeﬁned ) 1.011 2501
B2 et mns e m 2508
izﬂ.éls ' Und;ﬁn;d 1717 2424
JCAUDIRECT 0000023148 Ciinml Gndchaed 5108 8738
CALD!RECI mln.ug k2'308‘-255 ' Un;!:ﬁ'n;d ' 2.008 ‘ 2.256
G el s S
. ' 2325.065 Undefined 1.554 2.213
CALDIRECY. 0000037 (4B BT tindeined i 2
CALDIRECT_0000028.1A8 " emo1s Undefined 10362 -7.556
CALBIRECT 0000025148 286840 Undebned. 0 2ams 1356
_CAL DIRECT,_O000030.LAB 246351 U;\deﬂﬂzd ' 6-02‘ 2.@3 1.3’73 -1.037
AL DIRECT ot a8 o Undetined 8280 oo st Aam lid
27021 Undefined o8 0023 1931 1395 0562
aaze | ndetned 28 036 pone 2058

MBCH3 (ppm

'O'm;'('s;;)
0001
‘g4
102.208
102362
102436
462357
'1‘02‘.309
102328
) 102.427
10?;2?'
'102.542
83303
1.392
/0521
- 0.528

0.034

0027
0.039
0046

0,000

WDCHS {ppm

13716
3701

3604

3.701
2905
0080

0086

£0.056

00360

0,028
0.044

e

)|

Lon {ppm)

0000,

-50.349

-246.380
232354
-283.067
~258377
-268.525

674

-276.292

252780

-241.914
“1e3ess

13.350

127.209

55.549

e i v 1

66.212

76575

30.067
1845
98542

93858

31749

:53‘!93 2

115,153

isesis

83123

eazer. i

38.828
s

'71.6'15’

s

=
= MD’;‘ZT;W)
e
827
541365
-1364.212
‘-1‘365;352
-1362.751
1380163
-136i.s15
~1361:365

-1357.135

-1364.325
S78es
847.809
740460
699.385
a5.894
6'81.949
708546
685A1é2
1516
Sass 70
éSB,777
676784
‘ ‘571.91’4
1615545/
1215075
3852
253136
237383
250908
266758

“1364,605

MAX.MKS BADSCANCOUNT

Can {ppr) MOCES {ppm)
Qoo Undefined
om0 Undefined
‘oioan’ " Undefired
0.@ Un;!zﬁﬂ!d

0000 Uridened

" oo Undefined
oiooo Undeined
DM Undefined
o000 Undefined
' 0.000 ’ Undefined
000 Undefined:
©.000 Undefined
00 Undefined
0.000 Undefined
£.000 Undafined
oooo Undefined )
c000 Undefined
'u.noa Undefined
o000 Undefved
om0 Undefined

S0 e
0.000 Undefined
ucqo' Undefined
o000 Undefined
0.000° Gndefined
0.000 Un?eﬂned
0000 Undetined
0.000 Undeﬁr;ed
/000 Undefined
o000 Undefned
6,000 Undefied
6,000 Undefined
o Undefined
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Cylinder Standards Information:
CTS Methane
Ethylene Oxide/513.9 Ethane
Ethylene Oxide dilution

Spectrum Comnients

Value
100.3
2.286
2286

Test Run Calibration and System Performance Check

Cylinder ID
Airgas CC-420194
Airgas CC-717111

Low level 100:1 dilution

Spectrum

Run ID: RA Run #8

Date: 3/5/2020

Ethylene Oxide {ppb)

Ethylens Oxide {ppi

Methane {ppm}

Pass+/-5.0% Diff?

Interferometer Direct Zero N2 zero Ehylene/Etha ne/CH4/H20 ZERO DIRECT_0000012.LAB 3/5/2020 07:57:13 0.4892 0.0005 -0.0037 OK
Interferometer Direct CTS inject 512 ppm ethane/100.3 ppm CH4 CTS DIRECT_0000018.LAB 3/5/2020 07:59:56 103.7984 YES
Interferometer Direct Calibration Check Std inject 2.286 ppm ethylene oxide CAL DIRECT_0000020.LAB 3/5/2020 08:00:26 2343.6518 2.3437 YES
Interferometer Direct Calibration Low Check Std. inject 228.6 ppb ethylene oxide CAL DIRECT_0000027.LAB 3/5/2020 08:02:09 230.9721 0.2310 YES
Pre Test System Check:

Sample System Zero N2 2ero Ethylene/Ethane/CH4/H20 :ZERO SYSTEM_0000153.LAB 3/5/2020 16:42:55 9.0070 0.0090 16.7285 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 -CTS SYSTEM_0000156.LAB 3/5/2020 16:43:58 16.6323 NO
Sample Systern Calibration Check Std inject 2.286 ppm ethylene oxide N/A
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide N/A
Post-Test System Check:

Sample System Zero N2 zero Ethylene/Ethane/CH4/H20 ZERC SYSTEM_0000069.LAB 3/5/2020 17:43:13 -0.2605 -0.0004 0.0682 OK
Sample System CTS inject 512 ppm ethane/100 ppm CH4 :CTS SYSTEM_0000075.LAB 3/5/2020 17:44:52 100.1826 YES
Sample System Calibration Check Std inject 2.286 ppm ethylene oxide SPIKE_0000101.LAB 3/5/2020 17:51:14 2208.2358 2.2082 YES
Sample SystemCalibration Low Check Std. inject 228.6 ppb ethylene oxide SPIKE_0000104.LAB 3/5/2020 17:51:59 2226870 0.2227 YES



Medline Industries: Waukegan, lllinois
March 2020 EtO Abatement System Common Stack Initial PS Test

APPENDIX E
MEDLINE CEMS, PROCESS, AND CD TEST DATA
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N1/ X

Analytical Technologies

Dataset Name: MAX CEMS RA Test Data Run #1
Project-Name:

Sample Date:

Sample Description:

Sample Name;

Sample Temperature (C):

Sample Volume (L):

Testing Professional;

Tube Serial Number;

Analyzed Date:

Instrument Method;

Quant Method: EMS-10 Ethylene Oxide [Medline] (Modified)
Results Averaging: Off

MAX Average: 1

MAX Skip: NA

Dataset Comments:

DP K-Factor S .~
Ethane [150C] [74 -84- 0] [2x8cm 1] [Aromatics Filter]
Ethylene Oxide (ppb) o - -
Ethylene Oxide [150C] [75 21-8] [2x8cm 1] [Aromatlcs Fllter]
Ethylene Oxide Mass Em|ssmn Rate (Ib/hr) ‘

Filter Interference.LAB

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110383419] 02-28
Stack Velocity (ft/sec) ' k

Volumetric Stack Flow (scfm) ; ~ - o
Water [150C] [7732-18- 5] [2x8cm 1] [Aromatlcs Fllter] [SN110383419] 02 28
MAX.MKS.LASERPP .
UD.Stack le'ferentlal Pressure (in HZO)

M928ET-663754-RT-414 157 of 269



69¢ 40 8G1

vy 1Y-vS/€99-138C6N

N1/A X

Analytical Technologies

RO DIRECT. D00000T.LAB
ZERO DIRECT_0000002.LAB
ZERO DIRECT_0000003.LAB
ZERO DIRECT_0000004.LAB
RO DIRECT. 0000005 1AB

.ZERO DIRECT_0000006.LAB

{ZERO DIRECT_0000007.LAB
{ZERO DlREér_ooodoos.LAB
f;ZERo DIRECT 0000003 LAB
‘:ZERO‘ DIREd_ODOOOlOALAB
izead DIRECT 0000011.LAB
;ZERO DIRECT_0000012.LAB
{ZERO DIRECT..0000013.LAB
ZERO DIRECT_0000014.LAB
}zeao" DIRECT_0000015.1AB
ZERO DIRECT_0000016.LAB

‘FILTER SPECTRUM_ 0000017.LAB
-FILTER SPECTRUM_0000018.LAB
STACK EMISSIONS_0000019.LAB
STACK EMISSIONS_0000020.LAB
STACK EMISSIONS_0000021.LAB
/STACK EMISSIONS_0000022.LAB
I’ STACK EMISSIONS_0000023.LAB
STACK EMISSIONS_0000024.LAB
STACK EMISSIONS_0000025.LAB
|STACK EMISSIONS_0000026.LAB
EsrAcx EMISSIONS_0000027.LAB
STACK EMISSIONS_0000028.LAB
STACK EMISSIONS_0000029.LAB
STACK EMISSIONS_0000030.LAB
STACK EMISSIONS_C000031.LAB
'STACK EMISSIONS_0000032.LAB
ESTACK EMISSIONS_0000033.LAB
STACK EMISSIONS_0000034.LAB
STACK EMISSIONS_0000035.1 AB
STACK EMISSIONS_0000036.LAB
STACK EMISSIONS_0000037.LAB

STACK EMISSIONS_0000038.LAB
%STACK EMISSIONS_0000039.LAB

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/ 5/ 2026

3/5/2020

3/5/2020
8/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

Table contains unaveraged concentration values.

" 00:17:48
09:18:02
08:18:17
09:18:32
09:18:46

09:19:01

09:19:16

09:19:31

09:15:45

09:20:00

09:20:15
09:20:30
09:20:44
09:20:59
095:21:14
09:21:28
09:21:43
09:21:55
09:23:00
09:23:58
09:24:57
09:25:56
09:26:55
09:27:54
09:28:53
09:29:52
08:30:51
09:31:50
09:32:48
09:33:47
09:34:46
09:35:45
09:36:44
09:37:43
09:38:42
09:39:41
02:40:40
09:41:38

09:42:37

Retention

00:00:14.7
00:00:29.4

00:00:44.1

00:00:58.8

00:01:13.6

00:01:28.3

00:01:43.0

00:01:57.8

00:02:12.6
00:02:27.2
00:62:41.9
00:02:56.6

00:03:11.4

00:03:26.1

00:03:40.8
00:03:55.5
00:04:10.2
00:05:12.0
00:06:10.9
00:07:08.7
00:08:08.6
00:09:07.5
00:10:06.4
00:11:05.3
00:12:04.2
00:13:03.1
00:14:02.0
00:15:00.8
00:15:59.7
00:16:58.6
00:17:57.5
00:18:56.4
00:19:55.3
00:20:54.1
00:21:53.0
00:22:52.0
00:23:50.8

00:24:49.7

Temp

149.6
1495
149.5
149.6
149.5
1485
1485
149.7
149.8
1488
150.1

150.2

150.2
150.3
150.3

~150.2

150.2
149.8
149.7
149.6
149.5
150.0
150.3
150.1
150.0
148.7
148.6
149.8
150.2
150.2
149.8
149.7
149.7
148.8
150.1
150.3
150.0

149.7

{AT™)

0.982
0.981
0.982
0.882
0.982
0.982
0.981
0.882
0.881
0.882
0.982
0.981
0.982
0.081
0.981
0.982
0.881
0.982
0.981
0.982
0.881
0.982
0.982
0.982
0.981
0.981
0.982
0.982
0.982
0.981
0.981
0881
0.982
0.982
0.881
0.981
0.981

0.881

Ethane [150C] [74-
Pressure . 84-0] [2xBcm-1]
[Aromatics Fiiter]

Con{ppm)

-0.009
“0.025
0.007
<0.015
-0.022
<0.008
0.009
-0.014
0.00"1
0.017
‘ -0.025
=0.022
0.008
g.005
0.003
0.000
0.003
-0.023
-0.052
-0.038
-0.040
-0.038
-0.045
-0.044
-0.047
-0.040
-0.047
-0.046
-0.051
-0.044
-0.039
-0.057
-0.058
-0.070
-0.047
-0.063
-0.061

-0.078

Ethylene Oxide

{pob)

Con{ppm)

-0.372
+1.280
1.898
3.087
-0.737
1126
-1.064
3.008
0.754
1.248
2758

0.835

5.041
1.325
3.157
0.000
0.381
56.968
57.806
56.531
54.013
50.121
51.328
49.027
48.967
46.871
44,063
43.077
42.727
41.415
35.596
38.065
36.374
35.050
34.077
34.400
33.082

31.537

Ethylene Dxide
1150C] 175-21-8]

[2xBcm-1])

TAromatics Filterl

Con{ppm}

0.000
<0.001
0.(502
0.003
-0.001
0.001
-0@01
0:003
0.001
0.001
0.003
0.001

0.005

0.001

0.003

0.000

0.000
0.0570
0.0578
0.0565
0.0540
0.0501
0.0513
0.0480
0.0490
0.0465
0.0441
0.0431
0.0427
0.0414
0.0386
0.0381
0.0364
0.0351
0.0341
0.0344
0.0331

0.0315

Ethylene Oxide
‘Mass Emission Rate

{ib/hr}

Con'{ppm)

0.000
0.000
0.001
0.001
0.000
0.000
0.000
0.001
0.000
0.000
0.001
0.000
0.002
0.000
0.001
0.000
0.000
0.0206
0.0206
0.0198
0.0184
0.0186
0.0188
0.0171
0.0179
0.0162
0.0156
0.0158
0.0151
0.0148
0.0133
0.0141
0.0129
0.0118
0.0118
0.0123
0.0123

0.0114

Mathana [150C) 174
82-8} [2x8em-1]
{Aromatics Filter]
ISN110383419102-

Con {ppm}

0.014
0.104
0.141
0.042
-0.069
0.112
0.331
0.016
0.218
0.086
-0.009
0.038
0.088
0.003
0.156
0.000
0.074
-0.042
-0.162
-0.083
-0.118
-0.064
-0.105
-0.181
-0.212
0.029
0.022
0.038
0.064
0.093
0.133
0.138
0.070
0.031
0.192
0.136
0.164

0.015

Stack Velocit
{#t/sec)

Con{p

47.437
46.275
45502
45.888
42874
47.838
48084
48.82%
45.885
46.804
46603
42.25%9
46276
42.477
26234
46.86%
45415
48.20%
46735
45.916
45.474
43862
ar971
47536
45.089
47133
44 558
45.694
47.236
45.79%
46.15%
43531
47 865
45.922
43.336
44.960
46.417
48.037

46.501

Volumetric Stack
Flow {scfm)

Con{ppm)

53638.904
52328.686
51457.142
51892721
49618.194
54101.114
54376.218
56444.928
51804.108
S2868.428
52621315
47698.175
52215.307
50168.199
52135.453
52848711
50886822
54388.031
52779.236
51882.227
51390.654
49574.154
54135.060
53580.548
50857.825
53209.043
50336.612
51642.280
53312.604
51626.150
52027.028
49115.025
54053.652
51884.957
48919.863
50675.885
52308.777
54197.701

52496.153

Water [150C)|7732-
18-5}[2xBem-1]
[Aromatics Filter]
{SN1103834191.02-

Con{ppm)

25161
14394
7.479
-86.025
127670
15.503
-185.918
-134.269
-169.349
-296.336
ig1:310
LSO’I
27.700
-44.502
<78:494
-85.641
0:000
-58.263
-168.956
80,118
-139.372
-80.005
-62.88
7.937
0.850
.23.183
-63.223
-84.937
-74.887
46.133
48.899
-35.991
22.135
35.361
108.261
51818
112,296
103.716

95.269

UD.Stack
Differential
Pressure {in H20)

Con {ppm}

0.899
0.877
0.888
0.833
0.944
0.951
1.005
0.886
0.913
0.907
0.790
0.898
0.848
0.896
0.814
0.865
0.953
0.911
0.888
0.876
0.833
0.946
0.933
0.865
0.922
0.851
0.882
0.925
0.884
0.894
0.823
0.943
0.889
0.818
0.861
0.901
0.948

0.904




= {STACK EMISSIONS_0000044.LAB

O
N
oo
m

|_| 'STACK EMISSIONS_0000047.LAB

(o))

9

2 |STACK EMISSIONS_000004S.LAB

STACK EMISSIONS_0000040.LAB
“STACK EMISSIONS_0000041.LAB
ESTACK EMISSIONS_0000042.LAB
ST ACK EMISSIONS_0D00043.LAB

ST ACK EMISSIONS_0000045.LAB

:STACK EMISSIONS_0000048.LAB

vs

viv-1d

69¢ 40 651

{STACK EMISSIONS_0000050.LAB

'STACK EM ISSIONS_0000046.LAB

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020

09:43:36
09:44:35
09:45:34
09:46:33
09:47:32
09:48:31
09:49:30
08:50:28
09:51:27

09:52:26

08:53:25

00:25:48.6
00:26:47.5
00:27:46.4
00:28:45.4
00:25:44.2
00:30:43.0
00:31:41.9
00:32:40.8
00:33:38.7

00:34:38.6

00:35:37.5

149.7
149.8
150.1
150.3
150.0
148.8
149.7
149.8
150.1

150.3

150.0

0.882
0.881
0.981
0.881
0.881
0.981
0.880
0.980
0.881

0.981

0.981

-0.072
-0.077
-0.062
-0.068
-0.078
-0.060
-0.050
-0.060
-0.077

-0.038

-0.058

28.797
28.277
28.325
28.766
26.776
26.073
24911
23.580
26.696

27.397

27.514

0.0298 0.0101
0.0293 0.0103
0.0283 0.0103
0.0288 0.0104
0.0268 0.0093
0.0261 0.0093
0.0248 0.0088
0.0236 0.0081
0.0267 0.0094
0.0274 0.0095
0.03860 0.01370
0.028 0.010

0.038
0.066
0.173
0.168
0.016
0.116
0.275
0.301
0.055

0.314

0.193

43.530

45.481
46.897
46.988
44.800
46.106
45.740
44.194
45.465

44.656

45.348

49180.878
51343.578
52874.260
52943.964
50525.203
52038.562
51659.817
49865.482
51226.764

50308.675

51676.53731

51147.566

140.700
107.512
115.294
128.460
181.227
21.410
~128.415
-54.711
188.622

-61.034

4.144

0.824
0.876
0.915
0917
0.857
0.893
0.883
0.841
0.874

0.852

0.872




N1/ X

Analytical Technologies

Dataset Name: MAX CEMS RA Test Data Run #2

Project Name:

Project Date:

Sample Description:
Sample Temperature (C);

Testing Professional:

Analysis Date:

Instrument Metho

| Quant Method; EMS-10 Ethylene Oxide [Medline] (Modified)
f Results Averaging; off

Dataset Comments:

DP K-Factor

Ethane [150C] [74-84-0] [2x8cm 1] [Aromatlcs Fllter]
Ethylene Oxide (ppb) ; ‘ =
Ethylene Oxide [150C] [75- 21 -8] [2x8cm 1] [Aromatlcs Fllter]
Ethylene Oxide Mass Emission Rate (Ib/hr)

Filter Interference.LAB | ‘ - k | NA

[Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110383419]0228 NA

Stack Velocity (ft/sec) ‘ ‘ k k NA | ,
[Volumetric Stack Flow (s¢fm) oo . . N
Water [150C] [7732- 18 -5] [2x8cm- 1] [Aromatlcs Fllter] [SN110383419] 02 28 NA
[MAX.MKS.LASERPP. ; ...
UD.Stack Differential Pressure {in HZO) k k ‘ o NA
|UD,StackTemperature(deﬂsss_f); . -..- ....._._~.=~...__ NA
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N1/A X

Analytical Technologies

A

%’ER’O DIRECT ODODDOLLAB 3/5/2020
Ofero DiReCT_ovo0002.08  3/5/2020
%ERQ DIRECT_0000003.L48 3/5/2020
TﬂERO DIRECT_0Q000004.LAB 3/5/2020
+26R0 DIRECT_0000005.LAB 3/5/2020°
s : ;

ZERC DIRECT_0000006.LAB 3/5/2020
3/5/2020
gZERO DIRECT_00CO008.LAB 3/5/2020

ZERC DIRECT. 0000008 LAB 3/5/2020

‘ZERO DIRECT_0000007,LAB

ZERO DIRECT_0OD0010.LAB 3/5/2020
ZERO DIRECT. 0000011.LAB 3/5/2020

3/5/2020
3/5/2020

‘ZERO DIRECT_0000012.LAB
33&30 DIRECT 0000013.1AB
SZ\ERO DIRECT_0000014.LAB 3/5/2020
NEERO DIRECT. 0000015.(AB 3/5/2020

%ERO DIRECT 0000016.LAB 3/5/2020

FILTER SPECTRUM_0000017.LAB 3/5/2020

:FILTER SPECTRUM_0000018.LAB 3/5/2020
%STACK EMISSIONS_00C0019.LAB  3/5/2020
ESTACK EMISSIONS_000D020.LAB  3/5/2020
I’,STACK EMISSIONS_0000021.LAB  3/5/2020
%STACK EMISSIONS_0000022.LAB  3/5/2020
T?STACI( EMISSIONS_0000023.LAB  3/5/2020
ESTACK EMISSIONS_0000024.LAB  3/5/2020
STACK EMISSIONS_0000025.LAB  3/5/2020
STACK EMISSIONS_0000026.LAB  3/5/2020
STACK EMISSIONS_0000027.LAB  3/5/2020
:STACK EMISSIONS_0000028.LAB  3/5/2020
‘STACK EMISSIONS_0000029.LAB  3/5/2020
STACK EMISSIONS_0000030.LAB  3/5/2020
STACK EMISSIONS_U000031.LAB  3/5/2020
STACK EMISSIONS_0000032.LAB  3/5/2020
STACK EMISSIONS_0000033.LAB  3/5/2020

 STACK EMISSIONS_0000034.LAB  3/5/2020

: 16:13:13 '

10:13:27
10:13:42
10:15:57
10:14:11

10:14:26

1110:14:41

10:14:56
10:15:10
10:15:25
10:15:40
10:15:54
10:16:09
1b:i6:24
‘10:16:'39
10:16:53
10:17:08
10:17:23
10:18:25
10:19:24
10:20:23
10:21:21
10:22:20
10:23:19
10:24:18
10:25:17
10:26:16
10:27:15
10:28:14
10:29:13
10:30:11
10:31:10
10:32:08
10:33:08

Temp |

148.8

150.0

150.2

150.2
150.3
150.3
‘150.4

150.3

150.3
1501
150.1
150.1

149.8

148.9

148.9
145.8
1489
150.3
150.7
150.2
150.0
148.8
148.8
150.2
150.4
150.3
150.0
148.8
148.8
150.1
150.4

{(ATN)

0.980

0.980

0.980
0.98C
0.980
0.980
0.980
0.980

0.980

0.980

0.980
0.980
0.980
0.980
0.980
0.980
0.980
0,981
0.981
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980

0.980

Table contains unaveraged concentration values.

Ethane [150C] {74~
Pressure - :84-0] [2x8cm-1]}
[Aromatics Filter]

Con {ppm)

-0.016
20,024
-0.038’
0,033
-0.016
0.033
0.025
0,024
-0.030
0,005
-0.027
0,008
0.010
'-0.014
-0.013
0.000
-0.001
-0.035
-0.076
-0.070
-0.047
-0.040
-0.063
-0.052
-0.064
-0.060
-0.072
-0.078
0,082
-0.082
-0.08¢
-0.090

-0.084

Ethylene Oxide
{ppb}

Con {ppm)

-2.511
<1.206
-2.945
0.324

-0.426
-1.512
-2.822
0.388

-0.046
-2.193
—2;318’
£2.041
-0.642
=6.013
~1.591
0.000

-4.197
18.877
20.974
21.670
20.331
21.064
21.753
20.387
20.224
21.791
21.821
21.648
18.532
17.961
19.455
18.507

20.362

Ethylene Oxide

{150C] [75-21-8}

{2x8cm-1]

jAromatics Filter]

Con {ppm)

-0.003
0.001
-0.003
0.000
0.000
-0.002
-0.003
0,000
0.000
0,002
-0.002
-0.002
-0.001
20,006
-0.002
0,000
-0.004
0.0189
0.0210
0.0217
0.0203
0.0211
0.0218
0.0204
0.0202
0.0218
0.0218
0.0216
0.0195
0.0180
0.0195
0.0185
0.0204

Ethylene Oxide

Con {ppm}

-0.001
0.000
-0.001
0.000
0.000
-0.001
-0.001
0.000
0.000

-0.001

-0.001
0.001
0.000
<0.002
-0.001

0.000

-0.002
0.007
0.008
0.008
0.007
0.007
0.008
0.007
0.007
0.008
0.008
0.008
0.007
0.006
0.006
0.007

0.008

Methane [150C] [74
82:8] [2x8Bcm-1]
Mass Emission Rate [Aromatics Filter]
[SN110383419].02-

Con {ppm)

0.045
-0.042
—0.121
<0.186

0.178

0.044
-0.161

0.063
-0.106
0.027
-0.123
0.062

0.030
-0.024
-0.012
0.000
-0.053
-0.127
-0.425
-0.305
-0.273
-0.085
-0.237
-0.300
-0.213
-0.404
-0.403
-0.409
-0.429
-0.448
-0.571
-0.535

-0.467

Stack Velocity |
{ftfsec)

Con{ppm}

45.372
46.068
44.445
46.238
47.113
45,912
46.412
48.053
47.175
45221
45.777
47.760
44.212
46.258
46.806
45.005
47.824
45.885
49,198
46.006
45.799
43.875
45.692
44.870
47.450
44,822
44.912
45.658
45.941
45.462
43.069
46.122

47.772

Volumetric Stack
Flow {scfm)

Con (ppm}

50375331

51147.399
51914.822
50082.247
52065.876
53040.598
51676.713
52237.720
54067.53%
53084.072
50880.456
51534.163
53790.915
49803.265
52120.156
52753.429
50730.271
535819.297
51774.926
55478.788
51806.864
51543.776
49415.971
51501.285
50616.880
53533.242
50493.614
50524.251
51359.192
51755.887
51250.315
48579.585
51939.152
53740.936

Water [150C} [7732-
18-85} [2x8cm-1]
{Aromatics Filter]
[SN110383419]02-  Pressure{in H20)

Con{ppm)

53.008
84.155
195.068
262.563
150.500
102.433
175576
231.405
95,008
81.386
142.939
46.200
10:532
94173
18/940
29,068
0.000
27312
-36.658
216.252
160.442
165.318
1.035
10.463
31.283
19.357
125,521
255.425
204.816
209.808
159.012
243323
229121

242.950

UD.Stack
Differential

Con{ppm])

0.872
0.891
0.847
0.895
0.920
0.886
0.90C
0.946
0.921
0.867
0.882
0.938
0.840
0:8%6
0.912
0.862
0.841
0.887
0.981
0.889
0.883
0.831
0.881
0.858
0.831
0.857
0.858
0.879
0.887
0.874
0.811
0.892
0.938



;STACK EMISSIONS_0000035.LAB
ESTACK EMISSIONS_0000036.LAB
;STACK EMISSIONS_0000037.LAB
:,tSTACK EMISSIONS_0000038.LAB

g’ACK EMISSIONS_000003S.LAB

©
N

%ACK EMISSIONS_0000040.LAB
;?hcx EMISSIONS_0000041.LAB
o)

g):mcx EMISSIONS_0000042.LAB

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020

10:34:07
10:35:06
10:36:05
10:37:04
10:38:03

10:38:01

10:40:00

10:40:59
10:41:58

150.3
148.9
149.8
149.7
150.1

150.4
150.4
150.0
149.8

0.980
0.980
0.980
0.980
0.980

0.980
0.980
0.979
0.980

-0.094
-0.096
-0.104
-0.103
-0.098

-0.078
-0.089
-0.093
-0.003

20.608
18.562
18.676
16.462
15.633

20.194
15.969
19.725
18.251

0.0206
0.0186
0.0187
0.0165
0.0186
0.02006
0.02019
0.0200
0.0197
0.0183

0.007
0.007
0.007
0.006
0.007
0.00708
0.007
0.007
0.007
0.006

-0.664
-0.663
-0.728
-0.684
-0.627

-0.405
-0.572
-0.608

-0.537

42.883
45.862
48.581
44.548
45.759

46.228
43.954
43.778
46.056

48267.953
51659.172
54772.383
50233.168
51530.696
51515.14500
515996.024
49483.193
49288.351
51892.846

319.020
300.962
284,229
253.181
210.224

125.771
151.128
165.840
96.018

0.805

0.885
0.963
0.850
0.882

0.854
0.833
0.828

0.890

EACK EMISSIONS 0000043.LAB
N

viv-1d-

69¢ 40 291



N1/A X

Analytical Technologies

Dataset Name: L MAX CEMS RA Test Data Run #3

Project Name:

Project Date;

Sample Description:
Sample Temperature (C):

Testing Professional:

‘Analysi

SRR

Quant Method; EMS-10 Ethylene Oxide [Medline] (Modified)
Results Averaging: Off

Dataset Comments:

DP K-Factor - o

Ethane [150C] [74-84-0] [2x8cm-1] [Aromatics Filter]
Ethylene Oxide (ppb) ‘ -
Ethylene Oxide [150C] [75-21-8] [2x8cm-1] [Aromatlcs F||ter]
Ethylene Oxide Mass Emission Rate (Ib/hr) ‘

Filter interference.LAB

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110383419] 0228

Stack Velocity (ft/sec)

Volumetnc Stack Flow (scfm)

Water [150C] [7732-18-5] [2x8cm- 1] [Aromatlcs F|Iter] [SN110383419] 02 28
MAX.MKS.LASERPP ‘ ~ ~ ‘ ‘
UD.Stack Differential Pressure (in H20)

UD.Stack Temperature (degrees F)

M928ET-663754-RT-414 163 of 269



viv-19-vG2€99-13826N

69¢ 10 ¥91

N/A X

Analytical Technologies

Spectrum

\ZERO DIRECT 0000001 LAB

;ZERO DIRECT_0000002.LAB

ZERO DIRECT_0000003.1AB

ZERO DIRECT_0000004.LAB
‘ZERO DIRECT -0000005.LAB

{ZERO DIRECT_000000. LAB
\ZERO DIRECT_0000007.LAB
Zzeaé DIRECT 0000008, LAB
ZERO DIRECT_000000,LAB

ZERO DIRECT_0000010.LAB

?ZERO DIRECT. 0000011.LAB

2RO DIRECT_0000012.LA8

26RO nmzcrfoooadn.ms

‘26RO DIRECT_0000014.LAB

ZERO DIRECT_0000015.LAB

ZERO DIRECT 0000016.LA8

FI LTER SPECTRUM_ 0000017.LAB
FILTER SPECTRUM_0DO0O15. LAB
STACK EMISSIONS_0000019.LAB
|STACK EMISSIONS_0000020,LAB
fsmcx EMISSIONS_0000021.LAB
ESTACK EMISSIONS_0000022.LAB
ESTACK EMISSIONS_0000023.LAB
STACK EMISSIONS_0000024.LAB
;fSTACK EMISSIONS_0000025.LAB
éSTACK EMISSIONS_0000026.LAB
%STACK EMISSIONS_0000027.LAB
;%STACK EMISSIONS_0000028.LAB
STACK EMISSIONS_0000029.LAB
ESTACK EMISSIONS_0000030.LAB
'STACK EMISSIONS_0000031.LAB
éSTACK EMISSIONS_0000032.LAB
ESTACK EMISSIONS_0000033.LAB
|STACK EMISSIONS_0000034,LAB
ESTACK EMISSIONS_0000035.LAB
STACK EMISSIONS_0000036.LAB
STACK EMISSIONS_0000037.1A8

3/5/2020

3/5/2620
3/5/2020

3/5/2020

3/5/2020

3/5/2020

3/5/2020

3/5/2020

3/5/2020

3/5/2020
3/5/2020
3/ 5/ 2020
3/5/2020
3/5/2020

3/5/2020

3/5/2020

3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

Table contains unaveraged concentration values.

119544
11:25:58
112643

11:26:28

11:26:43
11:26:57
11:27:12
11:27:27
11:27:42
11:27:56
11:28:11
11:28:26
11:28:40
11:28:55
11:29:10
i1:29:25
11:29:39
11:29:54
11:30:58
11:31:58
11:32:57
11:33:56
11:34:54
11:35:53
11:36:52
11:37:51
11:38:50
11:39:48
11:40:48
11:41:47
11:42:46
11:43:44
11:44:43
11:45:42
11:46:41
11:47:40

11:48:39

Temp

(<}
149.8
149.8
1498
149.8
1458
150.0
1501
150.2
150.4
1505
1505
150.7
150.7
150.7
508
150.4
150.3
150.1
150.2
149.9
149.8
149.8
150.4
150.7
150.2
150.0
149.8
149.8
149.8
150.3
150.7
150.3
150.0
149.8
1498
149.8
150.3

Pressure

(aTm)

0.97¢9
0.97%
0.979
0.575
0.979
0.978
0.979
0.979
0.980
0.979
0.978
0.978
0.979
0.978
0.979
0.979
0.979
0.980
0.979
0.979
0.979
0.980
0.980
0.980
0.980
0.980
0.97%
0.978
0.979
0.980
0.980
0.980
0.979
0.980
0.979
0.980

Ethane [150C] {74~
84-0] [2x8cm-1]
fAromatics Filter]

Con {ppm)

-0.001
0.034
0.046
0.038
0.033
0.029
0.034
0.027
0.636
0.017
0.011
0.014
0.020
0.024
0.043
0.000
0.019
0.017
0.008
0.012
0.008
0.004
-0.004
0.007
0.003
0.007
0.011
0.000
0.008
0.031
0.025
0.020
0.006
0.013

0.006

0.008

Ethylene Oxide
{ppb)

Con {ppm)

-4.226
55544
2147
5075
-2.139
2431
-1.445'
2,071
-5.632
3688
-1.770
~8.074
-1.981
0.730
-1.163
0.000
0201
7.226
7.849
6.928
5.888
6.615
8.109
6.448
9.457
6.217
6.830
7.920
9.611
8.995
10.577
8.421
9312
7.065

6.986

6.480

Ethylene Oxide
[150C} [75-21-8]
12x8cm-11

Con'{ppm)

-0.004
-0.006
-0.004
<0.005
-0.002
-0.002
-0.001
~0.002
-0.006
-0.004
-0.002
-0.008
-0.002
=0.001
-0.001
0.000
0.000
0.0072
0.0078
0.0069
0.0059
0.0066
0.0081
0.0064
0.0095
0.0062
0.0068
0.0073
0.0096
0.0080
0.0106
0.0084
0.0093
0.0071

0.0070

0.0065

Ethylene'Oxide

Methane [150C1 {78

Mass Emission Rate 82-8] {2x8cm-1]

{ib/hr)

Con(ppm)

-0.001
~0.002
-0.001
<0.002
-0.001
-0.001
-0.001
<0.001
-0.002
<0.001
-0.001
-0.003
-0.001
0.000
0.000
0.000
0.000
0.003
0.003
0.002
0.002
0.002
0.003
0.002
0.003
0.002
0.002
0.003
0.004
0.003
0.004
0.003
0.003
0.003

0.002

0.002

{Aromatics Filter]

Con {ppm}

0.160
0.323
0.515
0.485
0.181
0.243
0.342
0.367
0.231
0.202
-0.010
-0.056
0.117
0.120
0.118
0.000
0.115 ’
0.155
0.086
0.183
0.152
0.064
0.030
0.127
0.158
0.081
0.17%
0.048
0.095
0.282
0.269
0.214
0.075
0.277

0.119

Vo!uimetric Stack
Flow {scfm}

ICon{ppm}

53140.474
51667.059
53185.091
51696.314
52852.013
50254.450
50563.725
53887.362
50122.732
50781626
53774.960
49527.009
52388521
52348.324
51380.381
52156.827
50442.718
53524.806
54312.544
53179.117
50630.256
50155.541
52646.210
51358.192
51059.973
53617.039
50312.584
51857.017
52070.329
53862.812
50198.386
54252.036
53455.339
50174.178
53298.716

50582.136

0.083

54544.575

Water [150C1 {7732 UD.Stack

18-5] [2x8cm-1]
fAromatics Filter]

Con'{ppm)

18765
-57.457
-58.694
-168.949
170,553
-196.207
117638
-88.247
37.421
-108.083
#3519
-12.190
36586
49.422
141856
-93.081
0.000
22.505
284305
232625
-354.464
-289.162
-156.217
-156.423
-242.060
-297.548
-307.158
354,027
-266.049
-280.869
-403.434
-356.397
373.924
345570
-381.820

-382.799

-321.725

Differantial
Pressure {(in H20}

Con (ppm)

0.884
0.896
0.884
0.913
0.850
0.858
0.940
0.848
0.864
0.913
0.834
0.803
0.902
0.878
0.897
0.855
0.931
0.951
0.922
0.859
0.847
0.909
0.878
0.870
0.933
0.851
0.889
0.894
0.940
0.850
0.951
0.830
0.848
0.925
0.858
0.958
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iSTACK EMISSIONS_0000038.LAB
iSTACK EMISSIONS_0000038.LAB
ESTACK EMISSIONS_0000040.LAB
STACK EMISSIONS_0000041.LAB
STACK EMISSIONS_0000042.LAB
;STACK EMISSIONS_0000043.LAB
;STACK EMISSIONS_0000044.LAB
Z'STACK EMISSIONS_0000045.LAB
%STACK EMISSIONS_0000046.LAB
ESTACK EMISSIONS_0000047.LAB

ST ACK EMISSIONS_0000048.1LAB

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

11:49:38
11:50:37
11:51:36
11:52:34
11:53:33
11:54:32
11:55:31
11:56:30
11:57:29
11:58:28

11:59:27

150.5
150.3
150.1
149.8
148.8
148.8
150.3
150.7
150.4
150.1

148.9

0.97%
0.980
0.979
0.979
0.980
0.979
0.980
0.979
0.980
0.97¢

0.87%

-0.010
0.017
0.006
-0.001
0.011
0.016
0.008
0.046
0.038
0.014

0.016

8.763
10.323
9.233
8.167
7.577
7.020
8.237
10.314
9.057
8.548

7.317

0.0088 0.003
0.0103 0.003
0.0092 0.003
0.0082 0.003
0.0076 0.003
0.0070 0.003
0.0082 0.003
0.0103 0.004
0.00%1 0.003
0.0085 0.003
0.0073 0.003
0.0080 0.0029

-0.016
0.029
0.152
0.017
0.201
0.183
0.108
0.407
0.228
0.185

0.144

52598.962

49234.288
53715.655
53785.066
51620.510
53018.047
53357.950
50911.865
50172.138
53252.893

55128.748

52278.7701

-215.802
-281.573
-335.936
-373.433
-436.107
-445.966
-361.813
-494.446
-463.985
-454.329

-416.853

0.909
0.827
0.936
0.937
0.883
0.918
0.928
0.868
0.84%
0.924

0.972



MAX™ EMS-10"™
Ethylene Oxide
Emission Rate Calculation at LOD

Company: Medline Industries
Location: Waukegan, lilinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 3
Test Time: 1130-1200

Data Input:
Average FTIR reading (C): 0.0100 ppmv wb
Stack gas volumetric flow rate (Qgq): 3,136,740 scfh
Compound molecular weight (MW): 44.05 ib/lb-mole

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

= 0.0100 ppmv wb

0.00114 x 10-6 Ib/scf

c _C x MW Ib/ib-mole
gasio/set ™ ~gas 7| 388 296x10° ft° / Ib — mole

= Caspsaser X16.0319 0.0183 mg/scm

Cgas,mgl scm

0.00359 ib/hr

Egas,lblhr = (C gas Ib/ dscf )X (st )

Medline Data @ LOQ
M928ET-663754-RT-414 166 of 269



N1/A X

Analytical Technologies

Dataset Name: TMAX CEMS RA Test Data Run #4

Project Name:

Project Date:

Sample Description:
Sample Temperature (C):

Testmg Professional;

Instrument Metho

Quant Method: ! EMS-10 Ethylene Oxide [Medline] (Modified)
Results Averaging: Off

Dataset Comments:

DP K—Factor ; . -
Ethane [150C] [74-84- 0] [2x8cm 1] [Aromatlcs Fllter]
Ethylene Oxide (ppb) ;

Ethylene Oxide [150C] [75 -21-8] [2x8cm-1] [Aromatlcs Fllter]
Ethylene Oxide Mass Emission Rate (Ib/hr) | ‘
Filter Interference.LAB

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110383419] 02-28
Stack Velocity (ft/sec)

Volumetric Stack Flow (scfm) ; : ~ o
Water [150C] [7732-18-5] [2x8cm 1] [Aromatlcs Fllter] [SN110383419] 02 28
MAX. MKS.LASERPP .

UD.Stack Differential Pressure (in H20)
UD.Stack Temperature (degreesF)

M928ET-663754-RT-414 167 of 269
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N/A X

Analytical Technoelogies

ZERO DIRECT_0000001.LAB-

ZERO DIRECT_0000002.LAB

“ZERO DIRECT_0000003.LAB
'ZERO DIRECT_0000C04.LAB
ZERO DIRECT_0000005.LAB
;zeno DIRECT_0000006.LAB
ZERO DIRECT. 0000007, LAB
ZERO DIRECT_0000008.LAB
ZERO DIRECT_0000009.LAB
ZERO DIRECT_0000010.LAB
ZERO DIRECT. 0000011.LAB
ZERO DIRECT_0000012.LAB
Z’ZER'O DIRECT. DO00013.LAB
26RO DIRECT_0000014.LAB
ézmo DIRECT 0000015,LAB
‘ZERO DIRECT_0000016.LAB
ﬁ;mm’a SPECTRUM_ 0000017.LAB

E’FILTER SPECTRUM_00CO018.LAB

STACK EMISSIONS_0D0001S.LAB

ST ACK EMISSIONS_0000020.LAB
ST ACK EMISSIONS_0000021.LAB
ESTACK EMISSIONS_0000022.LAB
IE’STACK EMISSIONS_0000023.LAB
%STACK EMISSIONS_0000024.LAB
%STACK EMISSIONS_0000025.LAB
:ESTACK EMISSIONS_0000026.LAB
E‘STACK EMISSIONS_0000027.LAB
ESTACK EMISSIONS_0000028.LAB
;STACK EMISSIONS_0000029.LAB
iSTACK EMISSIGNS_0000030.LAB
ESTACK EMISSIONS_0000031.LAB
ESTACK EMISSIONS_0000032.LAB
;’STACK EMISSIONS_0000033.LAB
?STACK EMISSIONS_0000034.LAB
ESTACK EMISSIONS_0000035.LAB

z;STACK EMISSIONS_0000036.LAB

- 3/sj2020

3/5/2020
3/5/2030
3/ 5/ 2020
3/5/ 2020
3/5/2020

3/5/2020°

3/5/2020
3/5/2020
3/5/2020

- 3/5/2020

3/5/2020

3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

Time

: 122355

12:24:10
12:24:25

12:24:39

12:24:54
12:25:08

12:25:23

12:25:38
12:25:53

12:26:08

12:26:22
12:26:37
12:26:52
12:27:07
12:27:21

12:27:36

122751

12:28:05

: 12:29:iﬂ

12:30:09
12:31:08
12:32:07
12:33:06
12:34:05
12:35:04
12:36:02
12:37:01
12:38:00
12:38:59
12:39:58
12:40:57
12:41:56
12:42:55
12:43:53
12:44:52

12:45:51

Temp

150.4

1505

150.7
150.7
150.7
150.5
150.7
150.4
150.3
150.2
150.1
150.1
150.0
150.0
150.0
149.8

149.9

:1149.9

148.9
150.3
150.7
150.4
150.1
150.0
145.8
145.8
145.9
150.4
150.8
150.3
150.0
149.9
148.9
149.8
150.2

Table contains unaveraged concentration values.

Ethane [150C} {74-

Pressure . 840} [2x8cm-1]}

(ATMV)

0.979
0.979
0.979
0.979

0.979

0.979

0.979
0.979
0.879
0.879
0.97%

“'p.979

0.979
0.979
0.97¢
0.978
0.97%
0.979
0.97%
0.979
0.97%
0.979
0.979
0.979
0.979
0.979
0.979
0.978
0.978
0.978
0.878
0.979
0.979
0.979

0.978

{Aromatics Filter]

Coni{ppm)

-0.006
0.030
0.015

70,006
0.013

0.003
-0.015
-0.004
-0.004
-0.001
0.002
0.019
0.028
0.025
0.005
0.000
0.015
0,030
0022
-0.026
-0.007
0.019
-0.038
0.035
-0.033
0.039
-0.028
-0.049
-0.030
-0.027
-0.029
-0.033
-0.032
-0.044
-0.032

Ethylene Oxide
{ppb)

Con{ppm}

4,653
2.951
-0.140
1777
-0.070
2232
1.065
3.253
-1.933
2.992
2127
0.285
-2.053
0.610
0.655
0.000
0.880

8737
10.551
10.813
12.840
12.147
10.799
9.461
10.470
9.952
9.360
10.290
3.690
10.253
7.621
9.242
7.218
6.304

7.105

Ethylene Dxide

[150C] [75-21-8]

{2x8cm-1]

{Aromatics Fiiterl

Con {ppm)

0.003
0.005
0.003
0.000
0.002
0.000
0.002
0.001
0.003
-0.002
0,003
-0.002
0.000
-0.002
0.001
0.001
0.000 -
k 0.001
0.008
0.01055
0.01081
0.01284
0.01215
0.01080
0.00946
0.01047
0.00995
0.00936
0.01029
0.00969
0.01025
0.00762
0.00924
0.00722
0.00630

0.00711

Ethylene Oxide

Mass Emission Rate

{ib/hr)

Con{ppm)

0.002
0.001
0.000
0.001
0.000
0,001
0.000
0.001
-0.001
0001
-0.001
0.000
-0.001
0.000
0.000
0.000
0.000
0.003
0.004
0.004
0.005
0.004
0.004
0.003
0.004
0.004
0.003
0.003
0.004
0.004
0.003
0.003
0.003
0.002
0.002

Methane [150C] [74
82-8] [2x8cm-1}
{Aromatics Filter]
ISN110383419102-

Con{ppm})

0.200’
0.152
0.340
0.265
0.083
0.149
-0.034
0.138
0.101
0.243
0.247
0.472
0.331
0.408
0.225
0.000
0.108
0.092
0.197
0.187
0.183
0.100
0.020
0.093
0.074
-0.050
0.085
-0.037
0.073
0.078
0.054
0.038
0.137
0.070

0.103

Volumettic Stack

Flové {scfm)

\Con {ppm)

50653.379
52153.273
49887.905
54350.189
52546.247
52397.268
51487.545
51209.627
51234.094
51239.772
50861.126
53886.027
51924.338
54002.761
51560.070
52533.296
50056.02¢
52259.448
51686.443
52708.258
51334.684
51761.773
56056.123
53801.158
50697.848
52733.408
50362.677
48283.491
53007.945
52186.167
50698.662
52759.801
52640.841
52443.780

50337.085

51274238

Water {150C] [7732-
18:5] {2x8em-1]
[Aromatics Filter]
1SN1103834151.02-

Con {ppm)

208.930
131.928
7.268
22.476
105.532
41231
§7.308
121.740
25344
39.343
70.787
-14.863
-163.819
-150.550
152,069
37.703
0.000
34815
-133198
-186.051
-228.498
-184.860
-80.766
-49.855
-108.417
-219.367
-90.463
-198.143
-30.817
-52.014
-106.857
-118.845
-166.287
-176.752
-173.172

-181.344

UDStack
Differential
Pressure {in H20)

Con [ppm)

0.860
0.897
0.842
0.953
0.907
0.904
0.881
0.874
0.874
0.874
0.865
0.940
0.891
0.943
0.882
0.906
0.845
0.898
0.884
0.911
0.877
0.887
0.897
0.938
0.860
0.910
0.853
0.805
0.918
0.898
0.861
0.511
0.908
0.803
0.852
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{STACK EMISSIONS_0000037.LAB
TSTACK EMISSIONS_0000038.LAB
ESTACK EMISSIONS_0000039.LAB
ESTACK EMISSIONS_0000040.LAB
;STACK EMISSIONS_0000041.LAB
jSTACK EMISSIONS_0000042.LAB
:,STACK EMISSIONS_0000043.LAB
gSTACK EMISSIONS_0000044.LAB
ESTACK EMISSICNS_0000045.LAB
iSTACK EMISSIONS_0000046.LAB
;STACK EMISSIONS_0000047.LAB
i:;STACK EMISSIONS_0000048.LAB
%STACK EMISSIONS_0000049.LAB

ESTACK EMISSIONS_0000050.LAB

STACK EMISSIONS_0000051.LAB
STACK EMISSIONS_OOOOOSZ.LAB
|STACK EMISSIONS_0000053.LAB
;STACK EMISSIONS_0000054.LAB
ZSTACK EMISSIONS 0000055, LAB
'STACK EMISSIONS_00000S6.LAB
'STACK EMISSIONS_DDD0057.LAB
STACK Emssxows_oooonss.mé
gsrAcx EMISSIONS_0000059.LAB

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020
3/5/2020

3/5/2020

3/s/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

12:46:50
12:47:48
12:48:48
12:49:47
12:50:46
12:51:44
12:52:43
12:53:42
12:54:41
12:55:40
12:56:39
12:57:38
12:58:37

12:59:36

13:00:34
13:01:33
13:02:32
13:03:31
13:04:30

13:05:29

13:06:28

13:07:27
13:08:26

150.7
150.7
150.1
150.0
149.8
149.8
150.0
150.5
150.7
1501
150.0
148.8
149.7

150.0

150.4
150.5
1501
149.9

‘1498

149.8
150.1
150.4
150.5

0.979
0.979
0.979
0.978
0.979
0.978
0.978
0.979
0.978
0.975
0.978
0.978
0.979

0.979

0.978
0.978
0.978
0.978
0.978
0.978
0.879

0.978

0.979

-0.030
-0.026
-0.035
-0.057
-0.042
-0.037
-0.045
-0.043
-0.036
-0.051
-0.037
-0.058
-0.041

-0.037

-0.035
-0.040
-0.052
-0.057
-0.048
-0.056
“0.061
-0.055
0.061

8.3%1
9.953
9,162
6.757
7.620
6.527
7.118
6.950
10.058
7.202
4.484
5.480
6.250

5.341

7.392
8.793
7.002
7.548
5378
5.152
5.335
7.895

7.117

0.00939 0.003
0.00995 0.004
0.00816 0.003
0.00676 0.003
0.00762 0.003
0.00653 0.002
0.00712 0.002
0.00685 0.003
0.01006 0.004
0.00720 0.002
0.00449 0.002
0.00548 0.002
0.00625 0.002
0.00534 0.002
0.00859 0.00307
0.007 0.003
0.009 0.003
0.007 0.002
0.608 0.003
0.005 0.002
0.005 0.002
0.005 0.002
0.008 0.003
0.007 0.003

-0.004
0.028
-0.049
-0.157
-0.062
-0.033
-0.107
-0.126
-0.105
-0.150
-0.187
-0.220
-0.023

0.007

-0:035
-0.134
-0.205
-0.348
-0.178
-0.288
=0.260
—0.28‘2
-0.281

52838.826
55036.169
50790.406
54782.016
50770.402
50403.731
50624.517
54062.035
53087.641
50234.881
52281.625
50611.726
52176.228
50320.538

51984.86737

52927.278
51424.159
50621.748
51004.702
50411.191
49360.059
48492195
51329.548
51635.042

-73.029

~112.862
-108.485
~15.030

-138.505
-218.634
-124.143
-134.413
-147.825
-104.417
-167.085
-182.418
-345.728

-327.113

~244.462
k—234.440
-168.127
-211.084
=331.985
-218.788
-236.383
-166.725
=210.060

0.915

0.971
0.863
0.963
0.862
0.853
0.859
0.946
0.922
0.850
0.900
0.858
0.897

0.852

0.817
0.880
0.860
0.869
0.854
0.825
0.809
0.878

0.885



MAX'™ EMS-10'™
Ethylene Oxide
Emission Rate Calculation at LOD

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
TestRun #: 4
Test Time: 1230-1300

Data Input:
Average FTIR reading (C): 0.0100 ppmv wb
Stack gas volumetric flow rate (Qgq): 3,119,100 scfh
Compound molecular weight (MW): 44.05 Ib/ib-mole

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):
[Ethylen

0.0100 ppmv wb

0.00114 x 10-6 Ib/scf

c _C x MW Ib/Ib-mole
gasib/sef — ~gas 7| 285 26 x10° 2 / Ib — mole

0.0183 mg/scm

Cgas,mg/scm = Cgas,lbldscf X 1 6031 9

0.00357 Ib/hr

Egas,lblnr - (C gas b/ dscf )X (st )

Medline Data @ LOQ
M928ET-663754-RT-414 170 of 269



N1/A X

Analytical Technologies

Dataset Name: | I MAX CEMS RA Test Data Run #5

Project Name:

Project Date:

Sample Description:
Sample Temperature (C):

Testing Professional;
‘Analysis Date:
Instrument Method:

Quant Method: EMS-10 Ethylene Oxide [Medline] (Modified)

Results Averaging; Off
Dataset Comments:

DP K-Factor ; . ~ :
Ethane [150C] [74 -84-0] [2x8cm 1] [Aromatlcs Fllter]
Ethylene Oxide (ppb)

Ethylene Oxide [150C] [75 21-8] [2x8cm -1] [Aromatrcs Fllter]
Ethylen‘e Oxrde Masstmrssron Rate (Ib/hr) ‘
Filter Interference.LAB k

Stack Velocity (ft/sec)
Volumetric Stack Flow (scfm)

MAX.MKS. LASERPP
UD.Stack Differential Pressure (|n HZO)
ub. Stack Temperature (degrees F)

M928ET-663754-RT-414 171 of 269

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110383419] 02-28

Water [150C] [7732-18-5] [2x8cm 1] [Aromatlcs F|Iter] [SN110383419] 02 28 ‘

NA
NA

NA

NA

A

NA

NA

NA
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M A x Table contains unaveraged concentration values.

Analytical Technologies

Ethane [150C] {74- - ‘Ethylene Oxide Ethylene Oxide Ethylene Dxide Methane [150C] {74 Volumetric Stack .- Water [150C] [7732- UDStack

Pressure  sa.olfzxgem-1]  (ppb) [150C] [75-21-8] . ‘Mass Emission Rate 82:8] [2xBem-1] . Flow{scfm) 18-5] [2xBem-1] * ~ Difterential

(ATM) Con'{ppm) Con{ppm} Con(ppm) Con {ppm) Con{ppm) f;Con {ppm) Con {ppm) Con {ppm)

ZERO DIRECT_0000001.LAB 3/5/2020 131841 ] - b b0 b goaz0a4z3 ] e

ZERO DIRECT_0000002.LAB 3/5/2020 133856 1498 0.978 -0.001 -3.366 -0.003 -0.001 o018 49728.394 167.069 0.838
ZERO DIRECT_0000003.LAB 3/5/2020 131910 14938 g.978 0016 5554 ‘008 0,002 0.115 50682.996 116.448 0861
zZERO DIRECT_0000004.LAB 3/5/2020 131925 1498 0.978 0.003 4758 | 0005 -0.002 0172 50082.117 3.599 0.847
%zenb DIRECT_0000005.LAB 3/5/2020  13:49:40 1500 0978 0.019 o3z 0,004 0,001 0.185 52476.529 355570 0.905
ZERO DIRECT_0000006.LAB 3/5/2020 131955 1501 0.978 0.037 -3.067 -0.003 -0.001 0223 50844.809 44374 0.866
ZERO DIRECT_0000007.LAB 3/5/2020 133009 1503 0.978 0.030 2338 0002 0,001 0.080 50799556 91,148 0.865
'ZERO DIRECT_0000008.LAB 3/5/2020 132024 1504 0.978 0.008 1877 -0.002 o001 0.118 55320.614 51739 0.979
ZERO DIRECT_0000009.LAB 3/5/2020 © 132038 1504 0.978 o016 3435 0,003 0001 0:156 50380.396 11.474 0.855
ZERO DIRECT_0000010.LAB 3/5/2020 1320:53 1504 0.978 o2 2193 -0.002 -0.001 0.137 50789.645 46.668 0.865
ZERODIRECT OOOCDILLAB  3/5/2020 132108 1504 0878 4 oo 0,900 0,001 0.000 0.232 485797.974 36.270 0.841
26RO DIRECT_0000012.LAB 35200 132123 1507 0.978 0026 4367 0.004 -0.002 0.085 52696801 119.219 0.912
ZERO DIRECT_0000013.LAB. 3520200 13218 15055 o678 0.013 4177 Db04 01602 20,064 53186536 138,753 0.924
ZERO DIRECT_0000014.LAB 35200 132152 150.4 0.978 0.016 1130 -0.001 0.000 0.210 50847.385 49.980 0.866
ZERO DIRECT_0000D15.LAB 352020 139207 1503 0g7e 0.0%6 2715 0,003 ‘0001 0175 53373472 30.682 0.904
ZERO DIRECT_0000016.LAB 3/5/2020 132222 1502 0978 g.011 1742 -0.002 0,001 oo 52607.345 18228 0.90
FILTERSPECTRUM 0000017.LAB  3/5/2020 132236 1502 t.978 0.000 0.600 0.000 0.000 0.000 52671888 0.000 911
‘FILTER SPECTRUM_00D001S.LAB  3/5/2020  13:22:51  150.1 0.978 0.005 -3.462 -0.003 -0.001 0,023 50837.342 98.273 0.868
%STACK EMISSIONS 00C0D1S.LAB  '3/5/2020 132356 1488 0679 0028 s.078 0.005 6.002 6435 51521437 66,665 0.882
ésmcn( EMISSIONS_Q000020.LAB  3/5/2020  13:24:55 1498 0.978 0021 2292 0.002 0.001 -0.061 54309882 134227 0.967
STACKEMISSIONS_0000021.LAB ~ 3/5/2020  1325:54  149.8 0.978 -0.009 2359 0.0024 0.0008 0.055 52334.925 -180.549 0.502
STACKEMISSIONS_0000022.0AB  3/5/2020 132653 1503 0.978 0,001 3,648 0.0036 0.0013 0.046 51645.580 219.157 0.885
STACKEMISSIONS_0000023.1AB  3/5/2020 132752 1504 0.978 0,019 5.743 0.0057 0.0021 0,093 53022.781 -26.626 0.921
STACKEMISSIONS_0000024.0A8  3/5/2020 132851 1502 0.978 0014 4644 0.0046 0.0016 0.090 51400.315 27.471 0.880
STACKEMISSIONS_0000025.LAB  3/5/2020  1329:50  149.9 0.978 0.024 3.653 0.0037 0.0013 -0.139 51270.205 -146.149 0876
STACKEMISSIONS_0000026.LA8  3/5/2020  1330:48 1498 0.978 0.011 3.851 0.0039 0.0014 0.120 52602.918 -179.200 0.909
'STACKEMISSIONS_0000027.LAB  3/5/2020 133147  149.8 0.979 0,011 4.709 0.0047 0.0016 -0.057 49135.842 -236.114 0.824
;fsmcx EMISSIONS_O00C028.LAB  3/5/2020  13:32:46  149.9 0.979 0.016 4.240 0.0042 0.0015 0.220 52611.352 -135.066 0.909
STACKEMISSIONS_O000029.LAB  3/5/2020  13:33:45 1503 0.978 0,028 3.879 0.0039 0.0014 0.271 51631.754 60.482 0.886
;STACK EMISSIONS_O000030.LAB  3/5/2020  13:3444  150.4 0.978 0.004 4.255 0.0043 0.0015 0122 50568.352 -187.706 0.860
iSTACK EMISSIONS_OCOO0SLLAB  3/5/2020  13:3543 1501 0.978 0.042 4019 0.0040 0.0015 0375 53436.447 -68.286 0.931
STACKEMISSIONS_0000032.LAB  3/5/2020  13:36:42  149.8 0.978 0,037 2.843 0.0028 0.0010 0343 50802.292 -133.854 0.865
fsmcx EMISSIONS CODOU33.LAB  3/5/2020  13:37:41  149.7 0.979 -0.043 0.797 0.0008 0.0003 0.413 49955.411 -70.209 0.844
STACK EMISSIONS_0000034.LAB  3/5/2020  13:38:40 1497 0979 -0.037 1116 0.0011 0.0004 -0.352 55892.699 -139.599 0.994
STACKEMISSIONS_0000035.LAB ~ 3/5/2020  13:3938 1500 0.579 0,034 2.434 0.0024 0.0009 -0.302 51875.806 -162.198 0,891
'STACK EMISSIONS_0000036.LAB  3/5/2020 134037 1503 0.979 0.037 3.130 0.0031 0.0011 0348 51747.822 71014 0.883
ismcx EMISSIONS_000D037.LAB  3/5/2020  13:41:36 1504 0.978 0.036 4.126 0.0041 0.0015 -0.448 53263.623 -105.572 0.527
E,STACK EMISSIONS_O000038.LAE  3/5/2020  13:4235  150.1 0.978 0.049 2743 0.0027 0.0010 -0.443 50624.413 -145.174 0.861
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éSTACK EMISSIONS_0000039.LAB
STACK EMISSIONS_0000040.LAB
%STACK EMISSIONS_0000041.LAB
gSTACK EMISSIONS_0000042.LAB
?STACK EMISSIONS_0000043.LAB
;STACK EMISSIONS_0000044.LAB
;STACK EMISSIONS_0000045.LAB
ST ACK EMISSIONS_0000046.LAB
ESTACK EMISSIONS_0000047.LAB
{STACK EMISSIONS_0000048.LAB
ZSTACK EMISSIONS_0000048.LAB

{STACK EMISSIONS_DO00050.LAB

f}smcx EMISSIONS_0000051.LAB
STACKEM ISSIONS_0000052.LAB.
:%STACK EViISSIONS. (000053, LAB
‘STACK EMISSIONS_0000054.LAB
STACK EMIISSIONS _0000055.LAB
:STACK EMISSIONS_0000056.LAB
ifsmcx EMISSIONS 0000057, LAB
;STACK EMISSIONS_Q000058.LAB
STACK EMISSIONS_0D0D059.LAB

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020.

3/5/2020
3/5/2020

13:43:34
13:44:33
13:45:32
13:46:31
13:47:30
13:48:28
13:48:27
13:50:26
13:51:25
13:52:24
13:53:23

13:54:22

13:55:21
13:56:18
13:57:18
13:58:17
13:59:16
14:00:15
14:01:14
14:02:13

14:03:12

149.8
149.8
149.8
150.2
150.5
150.4
150.0
149.9
148.8
148.8
150.3

150.7

150.2
150.0
148.8
149.8
148.9
150.4
150.5
150.1

150.0

0.978
0.978
0.978
0.978
0.978
0.979
0.979
0.978
0.979
0.978
0.978

0.978

0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978

0.978

-0.033
-0.056
-0.038
-0.045
-0.017
-0.043
-0.045
-0.061
-0.068
-0.057
-0.044

-0.036

~0.046
-0.068
<0.071
-0.074
-0.07%
-0.085
-0.081
-0.085

-0.082

2.863
2.269
0.951
2.758
2311
3.344
1.824
2.343
-0.269
0.674
3.644

3.924

3.957
1.553
0.360
2.692
2.396
2.453
2733
2.079
0.655

0.0029 0.0010
0.0023 0.0008
0.0010 0.0004
0.0028 0.0010
0.0023 0.0008
0.0033 0.0011
0.0018 0.0006
0.0023 0.0008
-0.0003 -0.0001
0.0007 0.0003
0.0036 0.0013
0.0038 0.0013
0.0030 0.0011
0.004 0.001
0.002 0.001
0.000 0.000
0.003 0.001
0.002 0.001
0.002 0.001
0.003 0.001
0.002 0.001
0.001 0.600

-0.374
-0.496
-0.417
-0.448
-0.324
-0.558
-0.603
-0.679
-0.745
-0.680
-0.547

-0.532

-0.681
-0.813
-0.917
-0.989
<0.936
-1.092
-1.137
-1.073

~1.020

52676.160

52567.336
52104.338
52773.804
52471.243
48732.705
458626.729
51251.947
52331.875
56311.049
52223.026

43078.816

51900.3889

51087.457
51781.662
50308.146
50841.062
53467.040
51185.364
51124.273
51584.191

54563.604

-234.998
-191.286
-215.528
-239.047
-323.468
-138.052
-213.822
-203.550
-218.021
-223.909
-289.483

-286.188

-308.698
-310.484
<305.202
-239.997
-337.086
-153.997
-89.414
-181.680

-251.462

0.811
0.808
0.896
0.914
0.807
0.840
0.837
0.877
0.802
1.005
0.901

0.825

0.873
0.889
0.853
0.866
0.932
0.876
0.874
0.885

0.860



MAX'™ EMS-10'™
Ethylene Oxide
Emission Rate Calculation at LOD

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run#: 5
Test Time: 1325-1355

Data Input:
Average FTIR reading (C): 0.0100 ppmv wb
Stack gas volumetric flow rate (Q): 3,114,000 scfh
Compound molecular weight (MW): 44.05 Ib/lb-mole

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

0.0100 ppmv wb

0.00114 x 10-6 Ib/scf

385.26x10° ft* / Ib —mole

Cgas,lblscf = Cgas X(

MW Ib/lb—mole ]

Cgas,mg/scm = Cgas,lb/dscf X 1 6031 9

0.0183 mg/scm

0.00356 Ib/hr

Egas,lblhr = (C gas, b/ dsct ) X (Qstd )

Medline Data @ LOQ
M928ET-663754-RT-414 174 of 269
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Dataset Name: P MAX CEMS RA Test Data Run #6

Project Name:

Project Date:

Sample Description:
Sample Temperature (C):

Testing Professional:

Instrument Method:

Quant Method: EMS-10 Ethylene Oxide [Medline] (Modified)
Results Averaging: Off

Dataset Comments: ’

DP K-Factor
Ethane [150C] [74-84-0] [2x8cm 1] [Aromatlcs Fllter]
Ethylene Oxide (ppb) -

Ethylene Oxide [150C] [75-21-8] [2x8cm- 1] [Aromatlcs Fllter]
Ethylene Oxide Mass Emission Rate (Ib/hr)

Filter Interference.LAB

Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110383419] 0228
Stack Velocity (ft/sec)

Volumetric Stack Flow (scfm).

IMAX.MKS.LASERPP
UD.Stack Differential Pressure (|n H20)
UD.Stack Temperature (degrees F)

M928ET-663754-RT-414 175 of 269

Water [150C] [7732-18-5] [2x8cm 1] [Aromatlcs Fllter] [SN 110383419] 02 28

NA
 NA

NA

NA
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RERO DIRECT 0000001148 ~
(©)) ’
GEERO DIRECT_0000002.LAB

~!
c_gko DIRECT_0000003.LAB
'jeno DIRECT_0000004.LAB

~ZkRO DIRECT [0000005.LAB
ﬁsko DIRECT_0000006.LAB
'ZERO DIRECT 0000007.LAB
ZERO DIRECT_00OD00S.LAB

ZERO DIRECT..0000009.LAB -
ZERO DIRECT_0000010.LAB

{ZERO DIRECT. 0000011.LAB

:zsno DIRECT_0000012.LAB
‘tzsno DIRECT. 0000013.LAB
_%_z\zno DIRECT_OODOOM.LAB
_%:eno DIRECT_0000015.LAB
NZERO DIRECT_0000016.LAB
%mx SPECTRUM_0000017.LAB

FILTER SPECTRUM_0000018.LAB

/STACK EMISSIONS_D000013.(AB

ESTACK EMISSIONS_0000020.LAB
ESTACK EMISSIONS_0000021.LAB
;STACK EMISSIONS_0000022.LAB
ST ACK EMISSIONS_0000023.LAB
ST ACK EMISSIONS_0000024.LAB
;STACK EMISSIONS_0000025.LAB
ESTACK EMISSIONS_0000026.LAB
éSTACK EMISSIONS_0000027.LAB
fSTACK EMISSIONS_0000028.LAB
ESTACK EMISSIONS_0000029.LAB
gSTACK EMISSIONS_0000030.LAB
;STACK EMISSIONS_0000031.LAB
ST ACK EMISSIONS_0000032.LAB
;STACK EMISSIONS_0000033.LAB
ESTACK EMISSIONS_0000034.LAB
fSTACK EMISSIONS_0000035.LAB
‘STACK EMISSIONS_0000036.LAB

- 3/5/2020

3/5/2020
3/5/2020
3/5/ 2620
3/5/2020
’3/ 5/2020
3/5/2020
3/5/2020

3/5/2020

3/5/2020
3/5/2020
3/5/2020

- 3/5/2020

3/5/2020

© 3/5/2020

3/5/2020
3/5/2020
3/5/2020

3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

Table contains unaveraged concentration values.

Ethane [150C] [74-

Temp Pressure - ‘84-0] [2x8cm-1}

© {aTM™)
‘iga3ss
141433 1507 0.978

‘14:14:28 -0.977

14:14:42 150.4 0.978

14:14:57 0.977

14:15:12 150.3 0.977
141527 1502 0978
1154 1501 0.978
141556 150.0 0.977
14:16:11 150.0 0.978
1446225 1489 0.978
'14;:16:40 149.9“ '0.978
14:16:55 1458 0.978
141710 149.8 0.977
141774 1298 c.o78
1417:39  149.8 0.978
14:17:54 1408 0.978
141808 1498 0977
141910 1504 0978
142009 1504 0.978
14:21:07 150.7 0.978
142206 1501 0.978
142305  149.8 0.978
14:24:06 1498 0.978
142503 149.8 0.979
142602 1501 0.978
142701 1505 0.978
142800 1505 0.578
1428:58  150.1 0.578
142957  149.8 0.578
1430:56  149.7 0.978
14:31:55 149.7 0.978
143254 1502 0.978
143353 1505 0.978
143452 1503 0.978
143551 1500 0.978

{Aromatics Filter}

Con{ppm)

-0.009
0.001:
-0.032
<0.010
-0.016
-0.024
-0.031
-0.018
-0.016
=0.021
0.015
0.001
-0.016
0.006
-0.021
0.000
0.004
<0.035
-0.035
-0.044
-0.049
-0.043
-0.045
-0.048
-0.057
-0.037
-0.054
-0.048
-0.043
-0.050
-0.060
-0.058
-0.064
-0.055

-0.069

Ethylene Oxide
{ppb}

Con{ppm}

2.916
3.271
1793
2.108
-0.027
3387
1.250
1646
4.413
0.002
-0.008
0526
-1.035
1132
0.369
0.000

1.093

7328

9.484
9.440
8.176
6.741
6.525
4.846
5971
8711
7.438
6.555
6.487
5.237
4.551
6.321
8.339
7.393

6.233

Ethylene Oxide
{150C] |75-21-8}
{2x8em-1]

{Aromatics Fitter] . 12/7)

Con{ppm)

0.003
0.003
0.002
0.002
0.000
0.003
0.001
0.002
0.004
0.000
0.000
0.001
-0.001
0.001°
0.000
0.000
0.001
0.007.
0.0085
0.0094
0.0082
0.0067
0.0065
0.0048
0.0060
0.0087
0.0074
0.0066
0.0065
0.0052
0.0046
0.0063
0.0083

0.0074

0.0062

Ethylene Oxide
Mass Emission Rate

Con'{ppm)

0.001
0.001
0.001
0.001
0.000
0.001
0.000
0.001
0.001
0.000
0.000
0.000
0.000
0.000

0.000

0.000

0.000

0.003

0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.003
0.003

0.002

Methane [150C] (74
82-8] [2x8cm-1]
{Aromatics Filter]
{SN110383415].02-

Con (ppmi}

-0.100
<0.238
-0.265
-0.037
-0.298
-0.050
-0.111
<0.260

-0.053

+0.032

0.081
-0.142
-0.203
-0.200

0.004

0.000

-0.021

-0.229
-0.173
-0.351
-0.382
-0.317
-0.272
-0.228
-0.386
-0.350
-0.423
-0.318
-0.223
-0.309
-0.430
-0.472
-0.526
-0.364

-0.504

Volumetric Stai:k
Flow (scfm)}

Con (ppm);

49418578
50638.275

50802.135

52063.143
50778.415
52058.858
53739.825
49387.482
51141.793
49361.791
53285.085
52596.067
48810.972
52081.123
53022.293
47679.167
53195.287

53520.137

52321.396

51307.107
49791.155
50817.767
50716.909
54599.420
49081.509
53736.015
48405.257
52056.813
50901.011
49148.445
52836.334
51133.093
52244.083
51249.986
54402.122
52370.323

Water [150C} [7732-
18-85} {2x8cm-1]
[Aromatics Filter]
{SN110383419].02-
Con {ppm) Con (ppm)
85.428
140.561 8.477
198.810 8.516
224.510 8.555
165.600 8.398
145.043 8.438
147.452 8.516
90.277 8.242
97.059 8.164
51.622 8.516
98,771 8.359
-14.711 8.320
82.555 8.203
61.649 8.594
94.826 8.281
30.254 8.203
0.000 8711
33.231 8.320
<21:298 8.477
3.675 8.203
95.679 8.320
41.314 8.438
-56.485 8.358
-26.545 8.594
-34.134 8.438
-9.510 8.438
77.795 8.320
96.662 8.438
68.685 8.633
31.074 8.555
29.741 8.242
32.987 B.516
110.831 8.633
243.765 8.438
169.211 8.359
167.607 8.164

UDStack
VIAX.MKS.LASERPP Differential
Pressure’{in H20}

‘Con {ppm}

0.863
0.867
0.898
0.866
0.898
0.840
0.833
0.875
0.832
0.928
0.911
0.819
0.898
0.921
0.793
0.925
0.934
0.904
0.880
0.843
0.867
0.864
0.962
0.825
0.940
0.810
0.898
0.869
0.827
0.916
0.874
0.902
0.878
0.958
0.905



|STACK EMISSIONS_0000037.LAB
'STACK EMISSIONS_0000038.LAB
iSTACK EMISSIONS_0000039.LAB
zsmcx EMISSIONS_0000040. LAB
%ACK EMISSIONS_0D00041.LAB
gACK EMISSIONS_0000042. LAR
E'ﬂAcx EMISSIONS_0000043.LAB
&FACK EMISSIONS_0000044.LAB
(?}'ACK EMISSIONS_0000045. LAB
~{Qlw,excx EMISSIONS_0000046.LAR
%Acx EMISSIONS_0000047.LAB
FIACK EMISSIONS_0000048.LAB
ﬁAcK EMISSIONS_0000049.LAB
';'?TACK EMISSIONS_00000S0.LAB

{STACK EMISSIONS_0000051.LAB
%STACK EMISSIONS_0000052.LAB

ST ACK EMISSIONS:0000053.LAB

69C 10 L/L

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020
3/5/2020

.3/5/2020

14:36:50
14:37:48
14:38:47
14:39:46
14:40:45
14:41:44
14:42:43
14:43:42
14:44:41
14:45:40
14:46:38
14:47:37
14:48:36

14:49:35

14:50:34
14:51:33

14:52:32

150.0
149.8
149.8
1503
150.7
150.3
150.0
145.8
148.8
149.8
150.3
150.5
150.3
150.0

145.8
148.8

1489

0.978
0.979
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.979
0.978
0.979
0.978

0.978

0.979
0.978

0.978

-0.069
-0.069
-0.064
-0.070
-0.056
-0.061
-0.063
-0.064
-0.078
-0.071
-0.080
-0.068
-0.053
-0.061

-0.078
-0.068

“0.078

6.262
4.860
6.088
5.860
6.836
8.430
8.430
6.231
5.755
4.849
6.565
8.291
7.098

6.957

5.503
4.697
5462

0.0063 0.002
0.0049 0.002
0.0061 0.002
0.0060 0.002
0.0068 0.002
0.0084 0.003
0.0085 0.003
0.0062 0.002
0.0058 0.002
0.0048 0.002
0.0066 0.002
0.0083 0.003
0.0071 0.003
0.0070 0.002
0.00681 0.00241
0.0055 0.002
0.005 0.002
0.005 0.002

-0.541
-0.545
-0.411
-0.508
-0.413
-0.371
-0.391
-0.447
-0.516
-0.532
-0.585
-0.539
-0.470

-0.419

-0.584
-0.621

-0.576

53761.680
51102.177
52736.700
50386.542
50309.385
52206.605
53127.526
52642.898
52731.926
52594.154
48808.195
49979.807
54071.907

50986.630

51653.01679

54693.002
51163.163

51245.814

161.445
163.165
122.89%
200.882
156.079
170.957
117.298
111.410
135.562
190.165
224.597
224.061
230.238
186.579

216.527
191.507

178.733

8.203

8320
8.672
8.555
8.477
8.320
8.438
8.5%4
8.672
8.281
8.281
8.398
8.358

8.477

8.398
8.281

8.516

0.940
0.873
0.914
0.857
0.856
0.902
0.924
0.911
0.913
0.910
0.843
0.848
0.848

0.871

0.964
0.875

0.877




MAX'™ EMS-10"™
Ethylene Oxide
Emission Rate Calculation at LOD

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 6
Test Time: 1420-1450

Data Input:
Average FTIR reading (C): 0.0100 ppmv wb
Stack gas volumetric flow rate (Qgq): 3,099,180 scfh
Compound molecuiar weight (MW): 44.05 Ib/ib-mole

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):
th

0.0100 ppmv wb

0.00114 x 10-6 Ib/scf

MW |b/Ib-mole
Cgas,lb/scr = Cgas X( ]

385.26x10° ft* / Ib~mole

0.0183 mg/scm

Cgas,mg/som = Cgas,lb/dscf X 1 6031 9

1]

Egas,|blhr = (C gas b/ dscf )X (Qstd ) 0.00354 Ib/hr

Medline Data @ LOQ
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L I MAX CEMS RA Test Data Run #7

Project Name:

Project Date:

Sample Description:
Sample Temperature (C):

Testing Professional:

| Analysis Date: Sl

Instrument Method:

Quant Method: EMS-10 Ethylene Oxide [Medline] (Modified)
Results Averaging; Off

Dataset Comments:

DP K-Factor - ~~ ~ o
Ethane [150C] [74- 84 0] [2x8cm 1] [Aromatics F|Iter]

Ethylene Oxide (ppb) . ~ ...y - 1
Ethylene Oxide [150C] [75 -21- 8] [2x8cm-1] [Aromatlcs Fllter] NA

[Ethylene Oxide Mass Emission Rate (Ib/hr) ... . NA . ﬂ
Filter Interference.LAB ‘ NA '

[Methane [150C] [74-82-8] [2x8¢m-1] [Aromatics Filter] [SN110383419]02-28  NA

Stack Velocity (ft/sec) NA

[Volumetric Stack Flow (scfm) . . N

Water [150C] [7732 18-5] [2x8cm 1] [Aromat|cs Fllter] [SN110383419] 02- 28 NA

UD Stack leferentlal Pressure (|n H20) NA '

|uD.Stack Temperature (degreesp) . NA

M928ET-663754-RT-414 179 of 269
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M A X Table contains unaveraged concentration values.
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ARy S A AILG: AVTCANIE [ Ry ! R Y 8 e
¥ 1 2 & g RS

o Praae :2‘;;’;25:?2 1‘]"’ EthvleneOxide  [150C] [75-21:8] E“::‘s';‘!::l;’g:me 52.8] [268cm-1] Volu;metric Stack 18.5] [2x8cm-1] g::;::::';a!
[Aromatics Filter] L {ib/hr) Ef::’:‘f:ff?f :}_, Flovg fsctm) Ef:: r:‘f::f_s:'!ff :’: Pressure {in' H20)
{cy aT™M) Con'{ppm) Con (ppm) Con {ppm) Con{ppm} Con (ppm) Con {ppm) Con {ppm)

ffzskq"bmstr_oooodm.LABf . 3/5/2020 150840 o , ' ' S i ' Stasg | 19037

“ZERO DIRECT_0000002.LAB 3/5/200 150854 1502 0.978 -0.007 3.770 0.004 0.001 -0.051 50823.938 95.610 0.867
zR0 DIRECT 000COG3.AB - 3/5/2020 ' 15:08:08 1501 0.978 ‘0020 338 0,003 0.001 0033 52120.050 82607 0.899
ZERO DIRECT_0000004.LAB 3/5/2020  1509:24 1501 0.978 0.007 1.885 0002 0.001 0082 54421.003 83.596 0.957
‘ZERO DIRECT_ODD00S.LAB 3/5/2030 150839 1501 0.578 0,032 S a0s 0,603 0001 0:378 51176.777 0570 0.875
'ZERO DIRECT_0000006.LAB 352020 150853 1500 0.979 0.041 3193 0.003 0.001 0.246 50801773 -58.732 0.866
'ZERO DIRECT_0000007.LA8 3/5/2020 151008 1499 057 0,009 ey 0.001 0.000 0,341 51339.523 36434 0.879
“ZERO DIRECT_0000008.LAB 3/5/2020  15:10:23 1499 0.978 0.014 4333 0.004 0.002 0.060 52607.443 21451 0910
ZERO DIRECT 0000003, 1AB 3/5/5020 151038 1499 0979 0003 0.336 0,000 0.000 0.032 50476.505 61,250 0.858
‘ZERO DIRECT_0000010.LAB 3/5/2020  1510:52 1499 0.979 0.006 3.414 0.003 0.001 -0.030 9128.894 22.744 0826
ZEROD DIRECT. 000001TLAB 3/5/2020 154107 1498 e 0454 S o000 0.000 01643 4873134 26644 0.840
ZERODIRECT 0DOO0I2LAB  3/5/2020 15:1122 1498 0.979 0.010 0,477 0.000 0.000 0.010 53498.602 31758 0.932
ZERODIRECT_O0000I3.LAB ~  3/5/2020 15:11:36 1498 0.978 ‘0,004 o2 o001 0.000 0064 53372378 12256 0.2
ZERODIRECT_O0000I4LAB  3/5/2020 151151 1498 0979 -0.004 0.546 0.001 0.000 0211 50911.951 -106.437 0.858
ZERODIRECT DO0COISLAB §/5/2020 154206 - 14938 o978 0.030 1216 o1 0.000 0317 51278433 134:165 0.876
;ZERO DIRECT_0000016.LAB 3/5/2020 150221 1498 0.979 0003 0426 0.000 0.000 0.014 52956.132 52.876 0.918
FILTER SPECTRUM_OO00DI7.LAB  3/5/2020 151235 14938 0978 0.000 0000 0,000 0,000 0,000 50452.652 0.000 0.857
FILTERSPECTRUM_0O001B.LAB  3/5/2020  15:1250  149.9 0.979 -0.001 -0.038 -0.00004 0.000 0.087 51512721 38.465 0.883
STACKEMISSIONS_O00001S.LAB  3/5/2020  15:13:54  150.4 0.978 -0.022 13.487 0.01349 0.004 -0.034 47944233 -35.963 0.799
STACK EMISSIONS_OD00020.LAB  3/5/2020  15:14:53  150.7 0.979 0.038 14.838 0.01484 0.005 -0.240 53061152 52.369 0.923
[STACK EMISSIONS_000002LLAB  3/5/2020  15:15:52  150.1 0.979 -0.029 13.982 0.01398 0.005 0178 48598.307 45301 0.814
'STACK EMISSIONS_0000022.LAB  3/5/2020  15:16:51 1499 0.978 0,019 13.894 0.01389 0.005 0.028 48570.760 -139.045 0813
STACK EMISSIONS_0000023.LAB  3/5/2020  15:17:50  149.8 0.979 -0.013 13.506 0.01351 0.005 0.137 52063.034 -217.165 0.89
'STACKEMISSIONS_0000024.LAB  3/5/2020  15:18:48 1498 0.979 -0.008 15523 0.01552 0.005 0.131 53798.089 -210.036 0.940
STACKEMISSIONS_0000075.0A8  3/5/2020 151948 1500 0.979 0.011 13.737 0.01374 0.005 0323 49608.700 -279.500 0.837
STACKEMISSIONS_0000026.LAB  3/5/2020  15:20:47 1504 0.979 0.005 16.537 0.01654 0.006 0.238 49839.363 -216.618 0.843
E;STACK EMISSIONS_0000027.LAB  3/5/2020  15:2146  150.5 0.979 0.008 16.111 0.01611 0.006 0.738 52265.570 -208.434 0.903
'STACKEMISSIONS_0000028.LAB  3/5/2020 1522444  150.2 0.979 0.009 14.778 0.01478 0.005 0.335 49978.228 -296.546 0.846
STACK EMISSIONS_OUO0029.LAB  3/5/2020  15:23:43  150.0 0.979 0002 12.946 0.01295 0.004 0.214 50221655 -203.470 0.851
STACK EMISSIONS_OCO0030.LAB  3/5/2020  15:24:42 1498 0979 0.008 12.748 0.01275 0.004 0.320 50879.195 -282.784 0.867
STACK EMISSIONS_000031.LAB  3/5/2020  15:25:41 1498 0.979 0.029 15.136 0.01514 0.005 0.495 49974.466 -332.394 0.845
'STACKEMISSIONS_0000032.LAB  3/5/2020  15:26:40  150.1 0.979 0.026 15510 0.01551 0.006 0.476 52287.482 -276.328 0.902
STACK EMISSIONS_OCO0U33.LAB  3/5/2020  15:27:39 1505 0.979 0.030 16.395 0.01640 0.006 0.459 51697.904 217,559 0.888
STACK EMISSIONS_OC00034.LAB  3/5/2020 152838  150.4 0.979 0.022 14,790 0.01479 0.005 0.460 52632.179 -144.776 0.911
STACKEMISSIONS_0000035.LAB  3/5/2020 152937  150.1 0.979 o.011 15,120 0.01512 0.006 0.402 54009.638 -164.343 0.945
STACKEMISSIONS_0000036.LAB  3/5/2020 153036 150.0 0.979 0.011 15.669 0.01567 0.006 0.442 55393.849 -170.568 0.981
STACK EMISSIONS_0000037.LAB  3/5/2020  15:31:34  149.9 0.979 0.035 14.300 0.01430 0.005 0579 50176.916 164,932 0.850
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STACK EMISSIONS_0000038.LAB
E;STACK EMISSIONS_0000039.LAB
f:STACK EMISSIONS_0000040.LAB
;'STACK EMISSIONS_0000041.LAB
iSTACK EMISSIONS_0C00042.LAB
ESTACK EMISSIONS_0000043.LAB
:STACK EMISSIONS_0000044.1LAB
:STACK EMISSIONS_0000045.LAB
ESTACK EMISSIONS_0000046.LAB
?STACK EMISSIONS_0000047.LAB

:STACK EMISSIONS_0000048.LAB
iSTACK EMISSIONS_OUOOO49.LAB
'STAtK EMISSIONS_0000050.LAB
?STACK EMISSIONS :0000051.LAB

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020

3/5/2020

3/5/2020

g 3/5/2020

15:32:33
15:33:32
15:34:31
15:35:30
15:36:29
15:37:28
15:38:27
15:38:25
15:40:24

15:41:23

15:42:22
15:43:21
15:44:20
15:45:19

148.8
150.1
150.5
150.5
150.1
149.8
149.9
149.8
150.0

150.5

150.5
150.1
148.9
149.8

0.980
0.979
0.879
0.979
0.979
0.87¢
0.879
0.580
0.979

0.980

0.980
0.978
0.980
0.579

0.021
0.018
0.027
0.042
0.026
0.045
0.026
0.032
0.028

0.043

0.042
0.038
0.033
0.043

13.328
12,187
14.518
15.687
14.006
12.541
12.463
12.123
12.592

13.337

13.694

13.981

12.975
11.090

0.01333 0.005
0.01220 0.004
0.01452 0.005
0.01568 0.005
0.01401 0.005
0.01254 0.005
0.01246 0.004
0.01212 0.004
0.01259 0.005
0.01334 0.005
0.01373 0.00483
0.0136% 0.005
0.014 0.005
0.013 0.005
0.011 0.004

0.556
0.587
0.583
0.693
0.661
0.802
0.581
0.645
0.642

0.804

0.714
0.752
0.841

0.838

52436.106

52537.288
50250.755
51020.585
53008.358
52881.168
50509.170
49620.402
52278.952

48739.799

51293.20089

52487.031
47952.555
53731.697
51362.524

-163.520
-123.357
-71.711
~120.476
-64.236
-160.822
-54.968
-39.393
-70.181

-35.082

-27.893
=11.448
-84.754
~44.511

0.805
0.508
0.853
0.871
0.920
0.916
0.857
0.836
0.901

0.840

0.807

0.798

0.937

0.878
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Analytical Technologies

S TNIAX CEMS RA Test Data Run #8

Project Name:

Project Date;

Sample Description:
Sample Temperature (C):

Testing Professional:

| Analysis Date:

| Instrument Method: |

‘ Quant Method: EMS-10 Ethylene Oxide [Medline] (Modified)
Results Averaging: Off

Dataset Comments:

DP K-Factor o L - . /
Ethane [150C] [74-84-0] [2x8cm 1] [Aromatlcs Fllter] NA
|[Ethylene Oxide (ppb) . ; . NA
Ethylene Oxide [150C] [75 21-8] [2x8cm-1] [Aromatlcs F|Iter] NA
[Ethylene Oxide Mass Emission Rate (Ib/hr) N
Filter Interference.LAB NA
[Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110383419]02-28 =~ NA
Stack Velocity (ft/sec) k k NA
Volumetric Stack Flow (scfm) L - ~ .. NA
Water [150C] [7732-18-5] [2x8cm 1] [Aromatlcs Fllter] [SN110383419] 02 28 ‘ NA
[MAX.MKS.LASERPP _ ... s
UD.Stack Differential Pressure (m H20) NA

UD.Stack Temperature (degrees F) NA

M928ET-663754-RT-414 182 of 269
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M A x Table contains unaveraged concentration values.

Analytical Technologies

Ethane [150CH {74 Ethylene Oxide Ethylene Dxide Ethy!ene.o:fide Wethane [150C] p‘\lo!usmetric Stack Water [150C} {7732- U‘D.Stack.
Temp Pressure - 84-0] IZ)Escnn'-l] {oph) [150C] {75-21-8] Mass Emission Rate 82-8] {Zx.Sr.m'-l] o {schm) 18-5} [2x‘8cm‘-1] D;ﬂerentx?l
JAromatics Filter] [2%8em-1] {lb/hr) {Aromatics Filter] {Aromatics Filter] - ‘Pressure {in H20}
{C) {AT™V) Con {ppm) Con {ppm) Con'{ppm) Con{ppm} Cori{ppm) ?Con {ppm} Con {ppr) Con {ppm)

ZERODIRECT OOOODOLLAB  3/5/2020 1610326 ' i , b oo © oo00 | swerere | esens

;ZERO DIRECT_0000002.LAB ‘ 3/5/2020 16:03:41 150.4 0.979 -0.026 -1.177 ‘ -0.001 0.000 -0.109 51259.400 70.839 0.877
EZERO 'ﬁlRECT_OOUOUOS.LAB 3/5/2020 - - 16:03:56 150.4 0.979 0.003 2.847 0.003 0.001 -0.107 51710.953 -23.544 0.887
EZERO DIRECT_0000004.LAB ’ 3/5/2020 ‘ 16:04:10 150.3 0.979 -0.009 1.212 0.001 0.000 -0.080 53254.723 -1.572 0.925
fZERO D!RECT_OOOOOOSJLAB 3/5/2020 16:04:25 150.1 0.97% <0.008 1.910 0.002 0.001 -0.189 50369.078 -8.218 0.854
;ZERO D|RECT_6000006.LAB 3/5/2020 16:b4:40 150.1 0.980 -0.007‘ 3.849 0.004 0.001 -0.093 52967.926 -65.076 0.917
fVEZERO' DIRECT _0000007.LAB 3/5/2020 16:04:55 150.1 0978 0.013 0.031 3 0.000 ©.000 0.037 49782.366 ~44.782 0.839
’ZERO DIRECT_0000008.LAB 3/5/2’02’0’ ’ 16:05:08 15’0.0 0.979 -0.015 2.178 0.002 5.001 0.019 53248.410 -75.165 0.924
;ZERO DIRECT ;0000009. LAB : 3/5/202ﬁ :16:05:24 150.0 0.978 0.010 2.964 '0.003 0.001 -0.077 54148.262 -106.050 0.947
‘ZERO DlREC’i’_OOOOOlU.LAé 3/5/2020 16:05:39 ‘ 145.9 0.979 -0.001 1.014 0.d01 ’ 0.000 -0.139 51111.849 -6.923 0.871
?ZERO DlRECT_UDUOUil.LAB 3/5/2020 16:05:53 149.9 0.980 -0.017 0.783 0.001: 0.000 <0.075 51797.162 -82.471 0.888
iZERO DIRECT_0000012.LAB 3/5/2020 16:06:08 149.8 0.980 0.004 -0.079 0.000 0.000 0.085 52423.453 -200.628 0.903
ZZERO DIRECT_OOOOQB.LAB - 3/5/2020 ; 16:06:23 1498.8 0.980 0.028 1.957 0.002 0:001 0.060 54741.810 -202.390 0.962
EZERO DIRECT_0000014.LAB 3/5/2020 16:06:38 148.8 0.980 0.024 0.710 0.001 0.000 0.043 51046.277 -224.164 0;869
EZERO DIRECT_UOOOOiS.LAB ; 3/5/2020 - 16:06:52 : 1489 0.979 <0.006 ~1.832 8 -0.002 -0.001 -0.204 : 51849.868 <7.792 0.889
TZERO DlRECT_OOObOlG.LAB 3/5/2020M 16:07:07 148.9 0.975 -0.003 1.995 0.002 0.001 -0.008 52210.747 -131.678 0.898
én LTER SPECTRUM_ 0000017.LAB 3/5/2020 16:6722 1498 " 0,980 0.000 0.000 0.000 0.000 0.000 52599,.326 0.000 0.507
:FlL;réR SéECTRUM_OOdOOlS.LAB 3/5/2020 16:07:37’ 149.8 0.979 -0.012 ‘ 0.573 - 0.0(‘)1‘ 0.000 -0.080 51450.183 ’ 39.534 0.879
ESTACK EM!SS{ONS_QUCGOE.LAB 3/5/2020 3  16:08:41 : 150.3 0.980 o : -0.C31 e 7791 : 0.008 0.003 <0.076 51571.672 -86.655 0.883
ESTAtK EMISSIONS_OOOOOZO‘MB ‘ 3;/5/2020 ’ 16:09:46 150.7 - 0.980 —0.035 ‘ 8.286 0.00829 0.003 -0.034 50984.462 38.471 0.869
ESTACK EMISSIONS_0000021.LAB 3/5/2020 16:10:39 150.4 0.980 -0.018 9.811 0.00981 0.003 -0.035 51913.232 -21.616 0.891
éSTACK EMISSIONS_0000022.LAB 3/5/2020 16:11:37 150.1 0.979 -0.022 8.825 0.00883 0.003 -0.008 54324.533 -74.599 0.852
EE'STACK EMISSIONS_0000023.LAB 3/5/2020 16:12:36 150.0 0.980 -0.018 9.339 0.00934 0.003 0.025 51084.107 -127.792 0.870
%ESTACK EMISSIONS_0000024.LAB 3/5/2020 16:13:35 148.9 0.979 -0.012 7.068 0.00707 0.003 0.174 53298.492 -183.781 0.925
iSTACK EMISSIONS_0000025.LAB 3/5/2020 16:14:34 150.0 0.980 -0.004 6.563 0.00656 0.002 0.223 54104.611 -169.580 0.945
ESTACK EMISSIONS_0000026.LAB 3/5/2020 16:15:33 150.1 0.980 0.005 8.226 0.00823 0.003 0.186 50665.794 -130.327 0.860
ESTACK EMISSIONS_0000027.LAB 3/5/2020 16:16:32 150.5 0.979 -0.010 7.810 0.00781 0.003 0.219 50789.715 -71.684 0.864
ESTACK EMISSIONS_0000028.LAB 3/5/2020 16:17:31 150.5 0.880 0.000 8.016 0.00902 0.003 0.277 54836.471 -46.201 0.966
jESTACK EMISSIONS_0000029.LAB 3/5/2020 16:18:30 150.1 0.980 0.011 7.721 0.00772 0.003 0.281 50089.782 ~90.547 0.846
STACK EMISSIONS_0000030.LAB 3/5/2020 16:15:28 150.0 0.979 0.010 5.626 0.00563 0.002 0.304 53266.548 -143.234 0.524
STACK EMISSIONS_0000031.LAB 3/5/2020 16:20:27 149.9 0.878 -0.002 4.776 0.00478 0.002 0.196 53102.024 -89.586 0.819
STACK EMISSIONS_0000032.LAB  3/5/2020  16:21:26 149.8 0.980 -0.005 5.385 0.00538 0.002 0.236 50817.229 -75.987 0.863
;STACK EMISSIONS_0000033.LAB 3/5/2020 16:22:25 149.8 0.979 -0.008 5.978 0.00598 0.002 0.190 50685.062 -88.260 0.860
}STACK EMISSIONS_0000034.LAB 3/5/2020 16:23:24 150.4 0.980 0.008 5.198 0.00520 0.002 0.309 53243.780 -56.036 0.924
iSTACI( EMISSIONS_0000035.LAB 3/5/2020 16:24:23 150.7 0.980 0.021 7.688 0.00769 0.003 0.425 52524.412 -85.680 0.906
STACK EMISSIONS_0000036.LAB 3/5/2020 16:25:22 150.3 0.979 0.006 7.006 0.00701 0.003 0.321 52864.236 -19.155 0.914
;STACK EMISSIONS_0000037.LAB 3/5/2020 16:26:21 150.1 0.980 0.017 5.877 0.00588 0.002 0.387 52522.217 -143.315 0.905
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;STACK EMISSIONS_0C00038.LAB
-STACK EMISSIONS_000003S.LAB
éSTACK EMISSIONS_0000040.LAB
ESTACK EMISSIONS_0000041.LAB
ESTACK EMISSIONS_0000042.1AB
ESTACK EMISSIONS_0000043.LAB
éSTACK EMISSIONS_0000044.LAB
'STACK EMISSIONS_0000045.LAB
STACK EMISSIONS_0000046.LAB
ESTACK EMISSIONS_0000047.LAB
iESTACK EMISSIONS_0000048.LAB
ESTACK EMISSIONS_0000049.LAB

;STACK EMISSIONS_0000050.LAB
STACK EMISSIONS 0000051, LAB
STACK EMtssmns_oooodsz.LAs
;smcx EMISSIONS - 0000053.LAB
fsmcx EMISSIONS_0000054.LAB
STACK EMISSIONS_0000055,LAB
'STACK EMISSIONS_0000056.LAB
(STACK EMISSIONS 0000057.LAB
|STACK EMISSIONS_C0000SS.LAB
g'sTACK EMISSIONS. 0000059.LAB
,STACK EM ISSIONS_OGOOOGO.LAB '
ism:x EMISSIONS 0000061,LAB =
STACKEM ISSIONs_ooooosé.LAa
f‘s‘er:k EMISSIONS_0000063:LAB

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

16:27:20
16:28:18
16:28:17
16:30:16
16:31:15
16:32:14
16:33:13
16:34:12
16:35:11
16:36:08
16:37:08

16:38:07

16:39:06
16:40:05
16:41:04
16:42:03
16:43:02
16:44:01
16:44:59
16:45:58
16:46:57
16:47:56
16:48:55
16:49:54
16:50:53
16:51:52

150.0
149.8
149.8
150.3
150.7
150.4
150.1
150.0
149.9
150.0
150.0

1511

150.7
150.1
150.0
149.8
148.9
1458
148.9
150.4
150.5
150.1
149.8
149.8
149.8
149.8

0.978
0.980
0.980
0.880
0.980
0.S80
0.580
0.980
0.980
0.980
0.980

0.980

0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0980
0.980

0.80

0.019
0.009
0.013
0.012
0.027
0.031
0.018
0.022
0.015
0.002
0.008
0.018

0.028
0.018
-0.003
0.022
0.007
0.017
0.021
0.015
0.032
0.024
0.016
0.012
0.015
0.034

4.762
6.302
4.972
4.297
6.044
6.322
7.143
5.153
4.615
4.692
4.122

6.621

8.475
6.105
4.580
4.486
5.870
4.364
3.482
5.113
5.902
5.235
3.398
4.823
3.447
2.923

0.00476 0.002
0.00630 0.002
0.00497 0.002
0.00430 0.001
0.00604 0.002
0.00632 0.002
0.00714 0.003
0.00515 0.002
0.00462 0.002
0.00469 0.002
0.00412 0.001
0.00662 0.002
0.00651 0.00231
0.008 0.003
0.006 0.002
0.005 0.002
0.004 0.002
0.006 0.002
0.004 0.002
0.003 0.001
0.005 0.002
0.006 0.002
0.005 0.002
0.003 0.001
0.005 0.002
0.003 b.OOl
0.003 0.001

0.358
0.408
0.408
0.399
0.537
0.434
0.458
0.457
0.320
0.341
0.398

0.403

0.439
0.417
0.339
0.362
0.386
0.351
0.462
0.514
0.605
0573
0.475
0.335
0.334
0.726

49607.828
48084.945
53031.952
50426.461
50431.186
51873.473
51904.608
50192.344
50166.323
50712.693
51310.175

53403.353

51742.06958

50243.198
48983.545
48875.695
55550.214
49684.337
50606.054
52155.669
51344.631
53071.248
52732.681
51624.675
51051.977
52653.466

52216.166

-119.708

-131.659
-155.348
-78.355
-38.805
-35.344
-91.972
-126.913
-86.295
-128.362
-165.752

-86.768

-32.434
<116.330
-159.885
-251.431
-216.318
~250.281
-308.952
-248.057
-273.738
-251.344
-178.873
<184.170
-218.642

-336.315

0.834
0.798
0.817
0.854
0.855
0.880
0.880
0.848
0.847
0.860
0.875

0.928

0.850
0.820
0.841
0.983
0.836
0.858
0.896
0.877
0.920
0.911
0.883
0.869
0.907

0.897



MAX'™ EMS-10"
Ethylene Oxide
Emission Rate Calculation at LOD

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run #: 8
Test Time: 1609-1639

Data Input:
Average FTIR reading (C): 0.0100 ppmv wb
Stack gas volumetric flow rate (Qgg): 3,104,520 scfh
Compound molecular weight (MW): 44 .05 Ib/lb-mole

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):
Eth

0.0100 ppmv wb

0.00114 x 10-6 Ib/scf

MW |b/Ib-mole
Cgas,lblscf = Cgas X( ]

385.26x10° ft* / Ib—mole

Cgas,mg/sem = Cgas,lb/dscf x16.0319 = 0.0183 mglscm

Eges.lb/hr = (C gas b/ dsef ) X (Qstd ) 0.00355 Ib/hr

Medline Data @ LOQ
M928ET-663754-RT-414 185 of 269
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Analytical Technologies

Dataset Name: [MAX CEMS RA Test Data Run #9
Project Name;

Project Date:
Sample Description:
Sample Temperature (C);

Testing Professional:

‘Analysis Date:

Instrument Method:

Quant Method: EMS-10 Ethylene Oxide [Medline] (Modified)
Results Averaging: Off

Dataset Comments:

DP K-Factor - ~ L . NA

Ethane [150C] [74-84-0] [2¢8cm-1] [Aromatics Filter] ‘ NA

Ethylene Oxide(ppb) s S - SRR
Ethylene Oxide [150C] [75-21- 8] [2x8cm 1] [Aromatlcs Fllter] NA

[Ethylene Oxide Mass Emission Rate(b/hr) NA

Filter Interference.LAB NA

[Methane [150C] [74-82-8] [2x8cm-1] [Aromatics Filter] [SN110383419]0228  NA
Stack Velocity (ft/sec) NA

Volumetric Stack Flow (scfm) o NA

Water [150C] [7732 -18-5] [2X8cm 1] [Aromatlcs Fllter] [SN110383419] 02-28 NA

UD Stack Differential Pressure (m HZO) NA
UD.Stack Temperature (degreesf) . NA
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M A x Table contains unaveraged concentration values.

Analytical Technologies

AR e

AT AT ARG IC AT AT G | KSR

WAL R S A LB

Temp . Pressure’ ‘88.0] [2x8cm-1] f::‘;‘f"e OXide ' 1150c][75:218]  Mass Emission Rate 82-8] [2x8cm-1] :‘:"T:::)S“d‘ 18.5][2xBemiid] - Differential
stanetiingy T s i ! bt s i epiinly BN
(<} ATV} Con'{ppm) Con (ppm)} Con {ppm} Con'{ppm) Con {ppm) ?Zon (ppm) Con{ppm) Con (ppm}

ZERODIRECT ODOOOOLLAB  3/5/2020  16:58:05 e . : 0328 51016.152 -170.040

ZERO DIRECT_0000002.LAB 3/5/2020 165820  149.9 0.979 0.020 3,299 -0.003 -0.001 0.364 52818.384 354,038 0912
ERO DIRECT 0000003, LAB 3/5/2020  16'58:35 0979 0.026 5288 “0.605 -0.002 0.095 50446.392 215,609 0.854
zERO DIRECT_0000004.LAB 352020 165849 1498 0.980 0.003 -0.224 0.000 0.000 0.240 49954.608 -282.307 0.842
ZERODIRECT_000000S.LAB ~ 3/5/2020  16:59:04 0,980 0627 2743 0003 0,001 0.306 50932.694 -236.508 0.865
fzeno DIRECT_0000006.LAB 3/5/2020 165813 1498 0.980 -0.004 -3.854 -0.004 0,001 0.285 52028.188 -200.932 0.892
%zeao DIRECT. 0000007.LAB 3/5/2020 1659:34 1498 6.979 ‘0,003 -2.008 0002 “0.001 0.085 42086.374 172374 0.803
ZERO DIRECT_0000008.LAB. 3/5/2020 165848 1498 0880 0.002 -4.516 0005 -0.002 0.157 51839.113 -101805 0.887
Ezsno DIRECT. 0000009 LAB" 3/5/2020 170003 1498 0.980 o003 3818 ] 0604 40001 0.034 4g607:018 - § 411442 0.834
'ZERO DIRECT_0000010.LAB 3/5/2020 170018 1498 0.979 0008 3792 o008 -0.001 0.070 49639.463 -140.789 0.835
ZERODIRECT 000001LLAB ~  3/5/2020 170032 1500 0.980 0.007 3318 ‘o003 0001 0.115 §1844.652 240,938 0.888
ZERO DIRECT 0000012.LAB 35200 170047  150.1 0.980 0.002 1739 -0.002 0,001 0.110 54947.631 -172.869 . ose7
Ezsko DIRECT. 0000013.1AB. . 3/8/2020 470100 1502 0979 ‘o018 4930 - inons 0,002 coes | satsoesz -137.264 0.921
]%Z'ERO DIRECT_0000014.LAB 3/5/2020 170117 1503 0.980 -0.015 -1.357 -0.001 -0.001 0.071 53874.452 -160.832 0.940
ZERO DIRECT_0000015.1A8 3/5/2020  17:01:31 1504 0,980 0.001 2128 G002 “0.001 0127 $4098:171 “161:254 0946
‘ZERO DIRECT_0000016.LAB | 3/5/2020 170146 1505 0.979 0.014 -0.439 © 0.000 0.000 0.060 54780.893 -91.737 0.964
?nmzk SPECTRUM_0000017.AB  3/5/2020  17:0201 1505 0.980" 0.000 0.000 6.000 0,000 0.000 48868.998 0.000 0818
FILTERSPECTRUM_O00018.LAB  3/5/2020 170216 1507 0.980 0011 -2.617 -0.003 . oo 0.139 50722.405 137622 0.862
STACKEMISSIONS_0000018.LAB ~ 3/5/2020  17:0320 1501 ©ss0 | o018 0579 ‘0,001 0,000 0,096 51637.505 300,929 0.88a
,STACK EM|55|0NS_0000020.LAé 3/5/2020 17:04:19 150.0 6.930 -0.028 -0.603 -0.001 ’ 0.000 0.002 49704.226 -340.812 0.837
?sT,Acx EMISSIONS 0000021LAB  3/5/2020 17:05:18 1499 0.980 0,025 0663 0.001 0.000 7 0.080 54585558 396452 0.857
‘sTACK EMISSIONS 00000228 3/5/2020  1706:17  149.8 0.081 0.029 -1.080 -0.001 0.000 0011 50995.280 422500 0.867
fsTAck,EMISSioNs_obmozs;LAs 3/5/200 170716 1499 0% | 0035 -0.556 0001 0.000 00n 47526.010 349369 0786
gs'rAcx EMISSIONS_0000024.1AB  3/5/2020  17:08:15 1499 0.980 -0.031 -1.435 -0.00144 0.000 0.045  ars97.000 -347.505 0.788
STACKEMISSIONS_0000025.LAB  3/5/2020  17:089:14  150.3 0.980 0.038 0.037 0.00004 0.000 -0.068 52101352 -260.091 0.895
STACKEMISSIONS_0000026.LAB  3/5/2020  17:1043 1507 0.980 0,031 1.608 0.00161 0.001 -0.090 50538.735 -266.213 0.858
'STACKEMISSIONS_DO00027.LAB  3/5/2020  17:11:11 1502 0.980 -0.028 1278 0.00128 0.000 0.032 51801462 -219.361 0.888
STACKEMISSIONS_0000028.LAB  3/5/2020  17:12:10 1500 0.980 0022 -0.433 -0.00043 0.000 0.151 50722.175 -305.274 0.861
STACK EMISSIONS_0000029.LAB  3/5/2020 17:13:09 150.0 0.980 -0.028 -1.486 -0.00149 -0.001 0.157 50837.806 -336.815 0.863
'STACK EMISSIONS_0000030.LAB  3/5/2020  17:14:08 1498 0.980 -0.082 1521 -0.00152 -0.001 0.037 54682.577 322927 0.959
STACKEMISSIONS_000003LLAB  3/5/2020  17:1507  149.9 0.980 -0.037 -1.954 -0.00185 -0.001 0.004 53589.324 -308.449 0.931
STACK EMISSIONS_0000032.LAB  3/5/2020  17:16:06  149.9 0.580 -0.028 2211 -0.00221 -0.001 0.112 $3602.340 -328.607 0.932
'STACKEMISSIONS_0000033.LAB  3/5/2020  17:17:05 1503 0.980 -0.036 0.388 0.00038 0.000 0.104 52110.240 -279.450 0.895
STACKEMISSIONS_0000034.LAB ~ 3/5/2020  17:18:04 1507 0.980 -0.017 2.359 0.00237 0.001 0.083 50333.902 -310.134 0.853
ESTACK EMISSIONS_0000035.LAB  3/5/2020 17:19:02  150.3 0.980 -0.004 0.883 0.00088 0.000 0.172 53816.126 -360.521 p.938
'STACKEMISSIONS_0000D36.LAB  3/5/2020  1720:01 1500 0.980 -0.025 -0.897 -0.00090 0.000 0.150 53791.099 -376.724 0.937
STACK EMISSIONS_0000037.LAB  3/5/2020 17:21:00  149.9 0.980 -0.027 -2.039 -0.00204 0.001 0.176 55094.118 an.m 0.954
zsmcx EMISSIONS_00DO038.LAB  3/5/2020  17:21:59 1499 0.980 -0.037 -1.813 0.00181 -0.001 0.065 51857.507 .291.286 0.888
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STACK EMISSIONS_0000039.LAB
STACK EMISSIONS_0000040.LAB
gffsmcx EMISSIONS_OD00041.LAB
'STACK EMISSIONS_0000042.LAB
ST 'ACK EMISSIONS_0000043.LAB
STACK EMISSIONS_0000044.LAB
Esmcx EMISSIONS_0000045.LAB
STACK EMISSIONS_0000046.LAB
STACK EMISSIONS_0000047.LAB
STACK EMISSIONS_0000048.LAB
'STACK EMISSIONS_0000045.LAB
STACK EMISSIONS_0000050.LAB
STACK EMISSIONS_00D005LLAR
STACK EMISSIONS_0000052.LAB
STACK EMISSIONS_0000053.LAB
STACK EMISSIONS_0000054.LAB

'STACK EMISSIONS_ 0000055, LAB
STACK EMISSIONS_0000056.LAB
|STACK EMISSIONS - 0000057.1AB

3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020
3/5/2020

3/5/2020
3/5/2020

3/5/2020

17:22:58
17:23:57
17:24:56
17:25:55
17:26:54
17:27:52
17:28:51
17:29:50
17:30:49
17:31:48
17:32:47
17:33:46
17:34:45
17:35:43
17:36:42
17:37:41

17:38:40
17:39:39
17:40:38

149.8
149.9
150.3
150.7
150.3
150.0
148.9
150.0
149.8
149.9
150.2
150.7
150.3
150.0
1500
149.8

149.8°

148.8
150.1

0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.981
0.980
0.980
0.980
0.980
0.980
0.980

0.980

0.980

0,980

-0.031
-0.029
-0.006
-0.014
-0.028
-0.025
-0.017
0.000
-0.020
-0.030
-0.014
0.004
-0.006
-0.022
-0.008
-0.009

<0.012
-0.018
-0.028

-2.168
-1.014
-0.530
1.489

-0.105
-2.507
-1.487
-1.534
-0.990
-1.323
-0.297
0.296

0.669

-0.820
-0.950
-1.638

-2.087
-2.184
-0.886

-0.00217
-0.00101
-0.00053
0.00149
-0.00011
-0.00251
-0.00149
-0.00153
-0.00099
-0.00132
-0.00030
0.00030
0.00067
-0.00082
-0.00095
~0.00164
-0.00065
-0.002
-0.002
-0.001

-0.001
0.000
0.000
0.001
0.000
-0.001
-0.001
-0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
-0.001
-0.00023
~0.001
-0.001

0.000

0.124

0.164
0.267
0.223
0.179
0.217
0.236
0.376
0.318
0.212
0.240
0.320
0.250
0.207
0.341
0.269

0.350
0.304
0.194

54065.430
53139.621
50525.068
53123.122
51358.456
50703.866
52566.092
52422.837
50089.845
52482.750
51436.156
50607.863
51308.957
49619.166
49338.945
51362.587
51856.02134
51902.585
52355.695
50490.136

-362.553
-347.914
-374.348
-231,138
-216.751
-290.188
-363.622
-445.054
-304.824
-328.098
-384.571
-400.122
-275.762
-255.440
-441.358
-438.861

<463.453
-318.868

~343.682

0.943
0.920
0.857
0.921
0.877
0.860
0.806
0.902
0.845
0.903
0.878
0.859
0.875
0.834
0.828

0.876

0:888
0.900
0.855




MAX™ EMS-10"
Ethylene Oxide
Emission Rate Calculation at LOD

Company: Medline Industries
Location: Waukegan, lllinois
Source: ETO Abatement System Common Stack
Test Date: 3/5/2020
Test Run#: 9
Test Time: 1708-1738

Data Input:
Average FTIR reading (C): 0.0100 ppmv wb
Stack gas volumetric flow rate (Qgy): 3,111,360 scfh
Compound molecular weight (MW): 44.05 Ib/ib-mole

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):
th

0.0100 ppmv wb

0.00114 x 10-6 Ib/scf

Cgas.lblsc{ = Cgas X[

MW Ib/Ib-mole
385.26x10° ft* / Ib - mole

Coasmgrsem = Chasiprases X16.0318 0.0183 mg/scm

0.00356 Ib/hr

Egas,lblhr = (C ges,lb/ dscf )X (st )

Medline Data @ LOQ
M928ET-663754-RT-414 189 of 269
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Analytical Technologies

EMS-10/eo Factory Test and Criteria

LOD {ppb)

Demonstration of EO Limit of Detection
Reading  Specification  Validation

3 x StDev of direct measurement of UHP nitrogen 2.5 <5.0 PASS

3 x StDev of direct measurement of intf spectra from a representative matri: 3.8 <5.0 PASS

Direct measurement of EQ calibration gas diluted to 5 x LOD 9.8 8.8 PASS
LOQ (ppb)

Demonstration of EO Limit of Quantification
Reading  Specification Validation

10 x StDev of direct measurement of UHP nitrogen 7.0 £20.0 PASS
10 x StDev of direct measurement of intf spectra from a representative mati 10.6 <5.0 PASS
Zero Drift (ppm)

Demonstration of EQ Zero Drift
Reading  Specification  Validation

Direct measurement of UHP nitrogen 0.000 <0.005 PASS

Direct measurement of intf spectra from a representative gas matrix 0.003 <0.005 PASS

EO Response

Demonstration of EO Calibration Stability
Ave Reading Specification  Validation
Direct measurement of 50ppm EQ using factory calibration with no span

-1.53% 5% PASS
factor {at least 3 days) compared to certified cylinder value > 0

EO System Bias {ppm)

Demonstration of minimal EO System Bias
Reading  Specification Validation

System measurement of UHP nitrogen 0.000 <L0Q PASS

CTS Response

Demonstration of CTS stability and Response Time
Ave Reading Specification Validation

CTS Direct (8 independent measurements) compared to certified value -1.85% 5% PASS
CTS System (8 independent measurements) compared to certified value -1.15% 5% PASS
CTS Response time to 95% of full scale 10.125 sec < 60 sec PASS

EO Percent Recovery

Validation of Sampling System and EO Recovery
, Ave Reading Specification  Validation
Twelve independent pairs of spiked and unspiked samples. Dilution of

100.6% 70-130% PA
2ppm EO standard not to exceed 10% of total sample flow. 0 0 55

Average Signal (mV)

Validation of Detector Linearity
Reading  Specification Validation

Measurement of average detector signal at 2300-2400cm-1 <1lmv <]10|mV PASS

FTIR Serial Number: 110383419
Testing Professional: Kelly McPartland, Max Analytical Technologies
Date: 2019-11-14
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Analytical Technologies

EMS-10/eo Validation and Criteria

Demonstration of Calibration Stability % of Certified Criteria Validation
Ethylene Oxide Direct Measurement 6.79% +10% PASS
CTS Direct Measurement (Methane) 3.14% +5% PASS
CTS System Measurement (Methane) 0.00% +5% PASS
Validation of Sampling System % of Direct Criteria Validation
CTS System Measurement (Methane) 0.00% 5% PASS
Analyte Spike Recovery Result Criteria Validation
g;/ierzaffesziegzr;tnrjii\:;?k/eo; se;c?nyrl)leense oxide for twelve independent 90.60% 70-130% PASS
Average Ethylene Oxide Spike Level 137ppb < 200ppb PASS
Average Dilution Factor 0.08 <0.10 PASS
Bias Analysis Bk Criteria Validation
Relative Bias (Eg. 301-22) 2.39% < 10% PASS
Precision RSD Criteria Validation
Relative Standard Deviation (Fg. 301-9) 2.87% <20% PASS
Limit of Detection LOD (ppb) Criteria Validation
Three times the standard deviation in ethylene oxide for twelve 5 85 <20 ppb PASS

independent 1-minute measurements of stack emissions

FTIR Serial Number: 110383419
Testing Professional: Kelly McPartland, Max Analytical Technologies

Date: 2020-03-06
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Analytical Technologies

Certified Calibration Cylinders

QAQC, EMS-10/eo Validation, 6 March 2020

Certified Conc .-~ Analytical

Bofttle Expiration ~ Gas
xpirati {ppm) Uncertainty
Ethylene Oxide 2.103 +5%
EB0113081 15-Oct-20
Ethane 503.1 +2%
CC210851 3-Oct-27 Methane 100.0 1%
Direct Calibration Checks
Certifi :
Gas Response (ppm) e (vggiqgionc % of Certified Criteria Validation
Ethylene Oxide 2.246 2.103 6.79% +10% PASS
Ethane 507.0 503.1 0.78% +5% PASS
Methane 103.1 100.0 3.14% +5% PASS

Response (ppm)

Methane 103.1

Direct Reading
(ppm)
103.1

% of Direct Criteria Validation

0.00% 5%

PASS

M928ET-663754-RT-414
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Analyte Spike Data, EMS-10/eo Validation, 6 March 2020

N/A X

Analytical Technologies

Dilution Factor

Ethane in Unspiked Sample (ppm) -0.127 -0.148 0.146 -0.009 0.101 -0.003 0.004 -0.090 0.040 -0.045 0.094 0.026
Ethane in Spiked Sample {ppm) 37.83 37.98 38.14 38.22 3833 38.35 38.21 38.20 38.10 38.15 38.18 38.19
Dilution Factor 0.075 0.075 0.075 0.075 0.075 0.076 0.075 0.076 0.075 0.075 0.075 0.075
Ethylere Oxide Spike Recovery

EO in Unspiked Sample (ppb) 23.08 20.19 26.88 23.15 15.83 13.60 1297 11.38 38.62 34.35 2633 2331
EO in Spiked Sample {ppb) 168.7 169.7 1720 169.9 166.4 166.3 1636 175.2 180.9 180.1 174.4 175.3
Calculated EO Spike Level (ppb) 1895 1876 193.2 180.7 1840 1825 181.2 180.1 2043 2008 193.0 190.8
Percent Recovery (%) 89.0% 90.5% 835.1% 85.1% 90.4% 91.1% 90.3% 97.3% 88.5% 89.6% 90.4% 91.5%
Bias, d;(£q.-301-18) -2.303 -4.045 2181 -0.926 -14.322 -7.768
Numerical Value of the Bias, B (Eq. 301-19) -4531

Standard Deviation of the Differences, SDy (Eq. 301-20) 5.824

T-Test, t (Eq. 301-21) 1.206

Critical Value, tyg 2571

Relative Bias, By (Eq. 301-22) 2.39%

Standard Deviation of the Test Method, SD (Eq. 301-23} 5.442

Relative Standard Deviation, RSD (Eq. 301-9) 2.87%




Raw Data, EMS-10/eo Validation, 6 March 2020
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Pre CTS Direct Ave

Spectrum

ZERO DIRECT_000000L.LAB
ZERO DIRECT.0000002.1LA8
ZERO DIRECI'_OOOODDa.LAB'
FILTER SPECTRUM_ 0000004 LAB
FILTER SPECTRUM_0000005.LAB
EQUILIBRATE CTS.0000006.LAB
EQUILIBRATE‘CTS_OOODOW.LAB
EQUILIBRATE TS 0000008.LAB
EQUILIBRATE CTS_00C000S.LAB
€75 DIRECT. 00D0D10.LAE
CTS DIRECT_0000011.LAB

CT'S DIRECT. 0000012.LAB

CTS DIRECT_0000013.LAB

CT$ DIRECT_0000014.LAB

CTS DIRECT_0000015.LAB
CTSDIRECT_0000016.LAB

CTS DIRECT_0000017.LAB

EQUILIBRATE EO_ 0000018 LAB
EQUILIBRATE EO_OOOOOlé.LAB
EQUILIBRATE £00000020.LAB
EQUILIBRATE EO_OOObOil‘LAB
EQUILIBRATE CTS_OOOOdZZ.LAB
EQuI LI’B RATE CTS_0000023.LAB

EQUILIBRATE CT5.0000024.LAB

EQUILIBRATE CTS_0000025.LAB
CTS DIRECT_0000026.LAB

crs D|REcr_oooobz7.LAB

€TS DIRECT_0000028.LAB

TS DlREcr_ooobozs.LAé

CTS DIRECT-0000030.LAB

CTS DIRECT_0000031.LAB

€75 DIRECT. 0000032.LAB

crs DIREd_OOOOO33.MB
CTSDIRECT. 0000034.LAB
EQUILIBRATE EO_OOOOOBSV.LAB

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

12:28:55
12:29:54
12:30:53
12:31:52

12:32:51

12:33:07

12:33:22
12:33:37
12:33:51
12:34:06
12:34:21
12:34:36
12:34:50
12:35:05
12:35:20
12:35:34

12:35:49

12:36:04

12:36:19
12:36:33
12:36:48
12:37:03
12:37:17
12:37:32
12:37:47

12:38:02"

12:38:16
12:38:31
12:38:46
12:39:01
12:39:15
12:39:30
12:39:45
12:39:58
12:40:14

150.0
149.9
149.9
150.2
150.7
150.7
150.5
1504
150.2
1503
150.2
150.2
150.1
150.0
150.0
150.0

150.0

1500
150.0
150.0
150.0
150.0
1499
1499
149.3
1499
149.8
1498
149.9
1499
149.8
i4g8
149.8
1498
149.8

Pressure Ethane
Atm ppm
0.997 1.093
0.997 1116
0.997 1.111
0.997 1.122
6.997 1.123
0.990 0.031
0.9%0 0.265
0,990 0.288
0.990 0.293
0.990 0.278
0.990 0.284
0.990 0.287
0.990 0.290’
0.990 0.294
0.990 0.293
0.990 0.284
0.996 0.280
0.288
0.991 102.094
0.991 498.497
0.991 506.479
’ 0.991 506.911
0.991 506,940
0.991 92.606
0.991 2.279
0.991 0.649
0.991 0.438
0.991 0.383
0.991 0.350
0.991 0.357
0.991 0:325
0.991 0.326
0.991 0.325
0.991 ’ 0.323
0.991 0.317
0.891 118.375

Ethylene Oxide Methane Water
ppb ppm ppm ppm
14.227 0.014 17.068 11855.285
14.726 0.015 17.258 11885.786
15.446 0.015 17.160 11899.653
14517 0.015 17.286 11910.705
15.828 0.016 17.402 11843.910
18.603 0.019 61.377 2832171
4.485 0.004 102.545 10.535
6.629 0.007 102.992 =20.654
5.608 0.006 103.025 -25.640
6.635 0.007 103.105 -27.196
6.784 0.007 103.111 -29.968
7.292 0.007 103.134 =29.372
7.622 0.068 103.128 -31.269
8.194 0.009 103.140 -31.288
8.441 0.008 103.150 -30.247
11.061 0.011 103.163 -32.008
9.874 0.010 103.167 -32.968
8.363 - 0.008 103.137 -30.540
£656.087 0.656 62.363 296.358
2197.873 2.198 1.054 203.945
2239.258 2:239 =0.353 204.133
2240.701 2.241 -0.406 207.508
2247417 2247 -0.425 207.520
528A420 0.528 70.760 245.083
21.669 0.022 102:747 <28.205
10.634 0.011 103.043 -33.111
11112 0.011 103,070 ~33.475
i1.740 0.012 103.063 -32.887
11.237 0‘011 103.074 -33.341
7.897 0.008 103.108 -33.366
9.138 0.003 103118 =34.018
8.396 0.008 103.096 -35.409
10176 0.010 103.109 <34.373
10.627 0.011 103.113 -34.989
10:856 0.011 103:130 +35.074
776.343 ’ 0.776 57.399 165.846

MAX.MKS.LASERPP Stack Temp

Volts

8.633
8.789
8.555
8.359
8.438
8.594
8.516
8.672
8.750
8672
8.281
8.711
8.750
8.438
8.398
8.594
8.477
8.540

8.398
8.320
8,672
8.477
8.281
8.633
8.516
8.281
8438
8.516
8.359
8.242
8.633
8.594
8594
8.320
8.477
8.477

°F
74.884
74.768
74.679
75.491
76.145
76.013
75.852
75.76%
75.684
75.531
75.519
75.385
75.308
75.293
75.168
75.064
75.049
75.290

74.988
74.985
74.948
74.960
74905
74.905
74878
74.856
74.801
74.811
74.808
74.756
74.756
74.783
74783
74.798
74.786
74.844



viv-19-vG2€99-13826N

69¢ 40 G61

Spectrum

EQUILIBRATE EO. 0000036.LAB
EQUILIBRATE EO_0000037.LAB
EQUILIBRATE EO_ 0000038 LAB
EO bmscr_ooooose‘ma
EO DIRECT 0000040.LAB
£0 D!RECT;OOOOMI.LAB
EO DIRECT. 0000042.LAB
EO DIRECT_0000043.LAB
EO DIRECT-0000044.1AB
EO DIRECT_0000045.LAB
EO DIRECT_0000046.LAB

Pre Cal Direct Ave

EQUILIBRATE CTS_0000047.LAB
EQUILIBRATE CT5:0000048.LAB
EQUILIBRATE CTS_0000049.LAB
EQUILIBRATE CTS:0000050.LAB
CTS SYSTEM_0000051.LAB
CTSSYSTEM_:0000052.LAB
CTS SYSTEM_0000053.LAB
CTSSYSTEM :0000054.LAB
CTS SYSTEM_0000055.LAB
CTS SYSTEM:0000056.LAB
CTS SYSTEM_0000057.LAB

Pre CTS System Ave

ZERO DIRECT_0000058.LAB

ZERO DIRECT_0000059.LAB
ZERODIRECT..0000060.LAB

ZERO DIRECT, _OOOOOOl.LAB
| ZERO DIRECT..0000002.LAB

ZERO DIRECT_0000003.LAB
FILTER:SPECTRUM_.0000004.LAB
UNSPIKED SAMPLE 1_0000005.LAB
UNSPIKED SAMPLE 1_0000006.LAB
UNSPIKED SAMPLE 1_0000007.LAB

UNSPIKED SAMPLE 1-0000008.LAB

" 3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2030
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6]2020

12:40:29
12:40:44
12:40:58
12:41:13
12:41:28
12:41:42
12:41:57
12:42:12
12:42:27
12:42:41

12:42:56

12:43:11
12:43:25
12:43:40
12:43:55
12:44:10
12:45:16
12:45:31
12:45:46
12:46:01
12:46:15

12:46:30

12:47:40
12:48:39
12:49:38
12:51:33
12:53:03
12:54:02
12:55:01
12:56:00
12:56:59
12:57:57
12:58:56

Temp

149.8
1498
149.7
1499
150.0
150.2
150.3

1504

150.5
1504
1504
1503
150.2
150.0
149.9
148.9
150.0
1499

149.9

1459
149.8
149.9
1516
150.0
149.9
149.8

149.8

149.8

1497
1459

Pressure

Atm

0991
0991
0.991
0.991
0.991
0991
0.991
0.991
0.991

0.991

0.997
0.997
0.998
0.998
0.997
0.997
0.998
0.997
0.997
0.997

0.997

0.997
0.987
0957
0.997
0.997
0.998
0.997
0.998
0897
0.998
0.998

Ethane

ppm

- 500.014

506.845
507.339
507.358
507.335
507.282
507.305
506.995
506.773
506.501
506.504

507.007

174.359
17.846
0.552
0.436
0.405
0.377
0.363
0.354
0.364
0.357
0.345’

0.375

0.949
1.097
1091
0.281
=0.033
-0.062
-0.088
-0.092
+0.120
-0.135
-0.125

Ethylene Oxide
ppb
2208264
2243.055
2244.524
2246.321
2247.253
2245.472
2244.262
2246.049
2246.788
2246.056
2244.761

2245870

1210‘052
76.611
8.366
8.133
8.842
13458
11.395
11.477
12.051
12,388
11.716

11.308

22.894
8.438
12.658
11.605
2.534
0.441
-0.453
3.252
20.858
23.050
22441

ppm

2.243
2.245
2.246
2.247
2.245
2:244
2.246
2.247
2.246
2.245

2,246

1.210
0.077
0.008
0.009
0.009
0.013
0.011
0,011
0.012
0.012
0.012

0.011

0.023
0.008
0.013
0.012
0.003
0.000
0.000

0.003

0.021

0.023

0.022

Methane

pem

-0.348
-0.401
-0.418
-0.420
-0.432
-0.437
-0.436
-0.444
-0.450
-0.454

-0.436

6.584
87.679
102.705
102.839
102.958
103.178
103.134
103.225
103.254
103.267
103.244’

103.137

25.979
16.982
16.808
0.697
-0.531
-0.506
-0.663
-0.626
-0.650
-0.740

<0.617

Raw Data, EMS-10/eo Validation, 6 March 2020

Water

ppm

186.083

198.768
202.462
200.493
201.552
199.373
200.224
198.030
199.988
197.064
200.645

199.671

5680.122
845.167
201.101
160.831
143.244
102.187

97.120
93.192
89.634
88.013
85.253

107.434

10576.362
11502.342
11765.499
-751.773
€5.820
-79.004
~59.896
~154.327
<360.317
-218.662

~420.131

MAX.MKS.LASERPP

Volts

8.281
8.242
8.555
8.320
8.242
8516
8320
8.35%
8.555
8.438

8.413

8.477
8516
8.359
8.516
8.164
8.477
8.516
8.164
8.203
8555
8.320

8.364

8.242
8.203
8477
’ 8.438
8.555
8516
8.359
8.242
8320
8.281

8.594

Stack Temp

°F

74.856
74.830
74.853
74.881
75.168
75.360
75.632
75.928
76.172
76.352

75.543

76.401
76.309
76.218
76.142
76.001
75.565
75.494
75.406
75.372
75.345
75.284
75.576

75.116
75.110
75.339
76.404
75729
75497
75.345
75.244
75.146
75.070
75644




Raw Data, EMS-10/eo Validation, 6 March 2020

Ethylene Oxide Methane Water

Pressure Ethane MAX.MKS.LASERPP Stack Temp

viv-19-vG2€99-13826N

69¢ 10 961

Sample 1-Ave

Sample 2 Ave

Spike 1 Ave

Spike 2 Ave

Spectrum

UNSPIKED SAMPLE 1_0000009.LAB

UNSPIKED SAMPLE 2_0000010.LAB
UNSPIKED SAMPLE 2_0000011.LAB
UNSPIKED SAMPLE 2.0000012.LAB
UNSPIKED SAMPLE 2_0000013.LAB
UNSPIKED SAMPLE 2:0000014.LAB

SPIKED SAMPLE 1_0000015.LAB
SPIKED SAMPLE 1.0000016.LAB
SPIKED SAMPLE 1_0000017.LAB
SPIKED SAMPLE 1,0000018.LAB
SPIKED SAMPLE 1_0000019.LAB
SPIKED SAMPLE 1 0000020.LAB

SPIKED SAMPLE 2_0000021.LAB
SPIKED SAMPLE 2 :0000022.LAB
SPIKED SAMPLE 2_0000023.LAB
SPIKED SAMPLE 2:0000024.LAB
SPIKED SAMPLE 2_0000025.LAB

UNSPIKED SAMPLE 3:0000026.LAB
UNSPIKED SAMPLE 3_0000027.LAB
UNSPIKED SAMPLE 3:0000028.LAB
UNSF;-’IKED SAMPLE 3_0000029.LAB
UNSPIKED SAMPLE 3.0000030.LAB
UNSPIKED SAMPLE 4_0600031‘LAB
UNSPIKED SAMPLE 4-0000032.LA8
UNSPIKED SAMPLE 4_0000033.LAB
UNSPIKED SAMPLE 4;0000034.LAB
UNSPIKED SAMPLE 4_0000035.LAB
SPIKED SAMPLE 3_0000036.LAB

SPIKED SAMPLE 3_0000037.LAB

3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020

3/6/2020

3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

12:59:55

13:00:54
13:01:53
13:02:52
13:03:51
13:04:50

13:05:48
13:06:47
13:07:46
13:08:45
13:09:44
13:10:43

13:11:42
13:12:41
13:13:40
13:14:38
13:15:37

13:i6:36
13:17:35
131834
13:19:33
13:20i32
13:21:31
13:22:30
13:23:28
13:24:27
13:25:26

13:26:25

13:27:24

150.2
150.1
1499
149.8

1498

149.7
1496
150.1
1502
149.8
149.7

149.7
1497
149.7
150.2
iSD.S

150.1
150.0
1499
149.9
1499
149.9
1504
150.3
150.0
150.0
149.9

149.8

Atm

0.998

0.997
0.938
0.998
6.998
0.998

0.998
0.998
0.998
0.998
0.998
0.997

0997
0.998
0997
0.997
0.998

0.998
0.998
0.998
0.998
0.998
0.997
0.998
0.998
0,938
0.997
0.998

0.997

ppm

-0.122
-0.127

-0.129
-0.134
-0.145
-0.145
~0.153
-0.148

-0.155
3.200
34379
37.730
37.838
37.922
37.830

37.955
37.965
37.985
38.005
37.952
37.981

9180
0.173
0.034
-0.037
“0.069
-0.079
<0,084
-0.070
<0.082
-0.082
18.151
37.585

ppb

23746

23079

23.536
23.825
21.347
19.596
19.624

20.189

19.985
31779
1519’15
168.597
169.120
168.386
168.701

169.639

168.696 - -

168.718
169.893
170.465
169.692

59681
17.959
16.496
16.839
16.826
16.698
29.377
94.202
109.686
125.020
212.651

268.109

ppm

0.024

0.023

0.024
0.024
0.021
0.020
0.020

0.020

0.020
0.032
0.152
0.169
0.169
0.168

0.169

0.170
0.169
0.169
0.170
0.170
0.170

0.060
0.018
0.016
0.017
0.017
0.017
0.029
0.094
0110
0.125
0.213

0.268

ppm

-0.591
-0.649

~0.792
-0.747
-0.796
-0.707
-0.776

-0.760

-0.834
1.691
1.085
0.857
0.935
0.928

0.907

1.015
1.066
1.029
0.973
0.877
0.960

‘0343
0.903
0.799
-0.856
0821
-0.805
‘0776
0.753
0716
-0.753
0.146

1.003

ppm

-300.520

-313.104

-185.285
-267.955
-309.890
-350.674
-345.496

-335.353

-299.427
-1216.456
1016.516
1305.097
1316.854
1215534

1279.195

1141.855
1102.407
1103.662
1256.445
1401.977
1254.028

196.711
-217.391
-208.613
-196.340
-168.286
-284.702
-325.014
-318.559
~366.573
-364.768
306.146

1122.858

Volts

8.555

8477

8.398
8.633
8.320
8.555
8.633
8.503

8.164
8438
8.398
8.320
B.555
8.438

8.438

8.242
8.320
8.398
8.438
8.516
8451

8.398
8.281
8.281
8125
8477
8.633
8477
8477
8.438
8.516
8.594

8.320

°F

76.563
75.759

76.251
75.745
75.494
75.345
75.258

75.366

75.269
75.540
76.541
76.654
76.261
75.879

76.265

75.662
75.577
75.604
76523
76.813
76313

76.270
75.870
75.580
75.357
75.177
75.693
76642
76.587
76.059
75.650
75427

75.314



viv-19-vG2€99-13826N

69¢ 40 /61

SPIKED SAMPLE 3.0000038.LAB

SPIKED SAMPLE 3_0000039.LAB
SPIKED SAMPLE 3_0000040.LAB
SPIKED SAMPLE 4_0000041.LAB
SPIKED SAMPLE 4_0000042.LAB
SPIKED SAMPLE 4_0000043.LAB
SPIKED SAMPLE 4_0000044.LAB
SPIKED SAMPLE 4_0000045.LAB
UNSPIKED 'SAMPLE 5_0000046.LAB
UNSPIKED SAMPLE 5_0000047.LAB
ZERQ DIRECT_0000048.LAB

ZERO DIRECT_0000049.LAB

ZERO DIRECT. 0000050.LAB
UNSPIKED SAMPLE 3_0000051.LAB
UNSPIKED SAMPLE 3.0000052.LAB
UNSPIKED SAMPLE 3_D000053.LAB
UNSPIKED SAMPLE 3.0000054.LAB
UNSPIKéb SAMPLE 3_0000055.LAB
UNSPIKED SAMPLE 4_0000056.LAB
UNSPIKED SAMPLE 4_0000057.LAB
UNSPIKED SAMPLE 4:0000058.LAB
UNSPIKED SAMPLE 4_0000059.LAB
UNSPIKED SAMPLE 4.0000060.LAB
SPIKED SAMPLE 3_0000061.LAB
UNSPIKED SAMPLE 3_.0000062.1AB
UNSPIKED SAMPLE 3_0000063.LAB
UNSPIKED SAMPLE 3.0000064.LAB
UNSPIKED SAMPLE 3_0000065.LAB
UNSPIKED SAMPLE 3.-0000066.LAB
UNSPIKED SAMPLE 3_0000067.LAB
UNSPIKED SAMPLE 3_0000068. LAB
U NSP[KED’ SAMPLE 3_0000069.LAB
UNSPIKED SAMPLE 30000070.LAB

UNSPIKED SAMPLE 3_0000071.LAB

UNSPIKED SAMPLE 3_0000072.1.AB

UNSPIKED SAMPLE 3_0000073.LAB
UNSPIKED SAMPLE 3 0000074.LAB

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
s/s/zbzo
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

13:28:23
13:29:22
13:30:21
13:31:20
13:32:18
13:33:17

13:34:16

13:35:15
13:36:14
13:37:13
13:38:12
13:39:11
13:40:09
13:41:26
13:42:25
13:43:24
13:44:23
13:45:22
13:46:21
13:47:20
13:48:18
13:49:17
13:50:16
13:51:15
13:52i14
13:53:13
13:54:12
13:55:11
13:56:10
13:57:08
13:58:07
13:59:06
14:00:05
14:01:04
14:02:03
14:03:02

14:04:01

149.9
1504
150.5
1501
150.0
150.0
1499
149.8
149.8
1505
150.5
150.2
150.0
150.0
149.8
149.9
149.9
1505
150.5
1501
150.0
1500
1513
151.2
150.1
1499
1503
150.5
150.1
1500
150.0
149.8
149;8
1498
150.8
1516

Pressure

Atm

0.998
0.998
0.998
0.998
0.938
0.998
0.998
0.988
0.997
0.998
0.997
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.999
0.998
0.999
0998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.938

0.998

Ethane

ppm

38.149
38.169
38.036
38.132
38.180
38.225
38.226
23719
0.426
0.351
0.051
0.000
0.022
0.056
-0.004
-0.033
-0.046
+0.043
-0.057
-0.056
-0.067
-0.078
-0.054
2.845
0.139
0.455
0.140
0.038
-0.039
<0.061
-0.072
-0.080
-0.089
-0.106
-0.116

0,097

Ethylene Oxide
ppb

288.042
295.786
300.03¢9
290.955
307.043
316.338
318.908
300.556
232.538
130.836
75.151
1.125
0.000
114.522
151.385
150.201
151.657
182.187
197.175
209.061
225.503
235.427
238.100
243.737
256.363
214.057
180.735
174.220
157.647
144.934
136.906
123.578
117.282
110.592
101.105
95.473

92.570

ppm

0.296
0.300
0.291
0.307
0.316
0.319
0.301
0.233
0.131
0.075
0.001
0.000
0.115
0.151
0.150
0.152
0.182
0.197
0.209
0.226
0.235
0.238
0.244
0.256
0.214
0.191
0.174
0.158
0.145
0.137
0.124
0.117
0.111
0.101
0.095

0.093

Methane

ppm

1.083
1.136
1.047
1.018
0.999
1.134
1.061
0.491
-0.644
-1.645
-0.063
0.000
-0.699
-0.684
-0.748
-0.699
-0.756
-0.803
-0.811
<0.745
-0.808
-0.904
-0.768
“0.752
-0.850
-0.852
-0.850
“0.720
-0.945
=0.500
-0.878
-0.742
-0.771
-0.806
-0.832

0714

Vater
ppm

1646221
1128970
1146.123
1272.331
1176.274
1187.249
1094.261
1118.175
662.868
-352.178
-435.323
142,951
0.000
-306.718
~459.907
~310.302
-339.848
-369.337
-356.956
-267.717
-447.692
-331.628
-372.808
-357.302
12317
-254.987
-281.563
-294.808
324314
-205.350
~271.371
-275.707
=329.255
-316.861
-217.361
-168.414
<77.541

Raw Data, EMS-10/eo Validation, 6 March 2020

MAX.MKS.LASERPP

Volts

8.320
8.672
8.555
8.555
8.516
8.438
8.438
8.438
8.477
8.281
8.164
8.281
8.633
8.438
8.438
B.242
8.398
8.320
8.242
8.555
8.594
8.555
8.320
8.359
8.281
8516
’ 8.359
8.398
8.203
8.789
8.438
8.555
8.398
8.516
8.398
8.516

Stack Temp

°F

75.473
76.410
76.456
75.946
75.607
75415
75.259
75.198
75.522
76.493
76.523
76.004
75.555
75372
75.232
75.198
75.589
76.502
76.480
76.016
75.675
75.522
75.418
75.485
75.491
75.607
76.517
76.786
76.297
75.842
75571
75443
75.339
75.351
75.311

75.290



Raw Data, EMS-10/eo Validation, 6 March 2020

MAX.MKS.LASERPP Stack Temp

viv-19-vG2€99-13826N

69¢ 40 861

Sample 3 Ave

Sample 4 Ave

Spectrum

UNSPIKED SAMPLE 4_0000075.LAB
UNSPIKED SAMPLE 3.0000076.LAB
UNSPIKED SAMPLE 3_0000077.LAB
UNSPIKED SAMPLE 3_0000078.LAB
UNSPIKED SAMPLE 3_0000079.LAB
UNSPIKED SAMPLE 3_0000080.LAB
UNSPIKED SAMPLE 3_0000081.LAB
UNSPIKED SAMPLE 3-0000082.LAB
UNSPIKED SAMPLE 3_0000083.LAB
UNSPIKED SAMPLE 3_0000084.LAB
UNSPIKED SAMPLE 3_0000085.LAB
UNSPIKED SAMPLE 3_0000086.LAB
UNSPIKED SAMPLE 3_0000087.LAB
UNSPIKED SAMPLE 4..0000088.LAB
UNSPIKED SAMPLE 4_0000089.LAB
UNSPIKED SAMPLE 30000090.LAB
UNSPIKED SAMPLE 3_0000091.LAB
UNSPIKED SAMPLE 3_0000092.LAB
UNSPIKED SAMPLE 3_0000093.LAB
UNSPIKED SAMPLE 3:0000094.LAB
ZERO DIRECT_0000095.LAB

ZERO DIRECT 0000096.LAB

ZERQO DIRECT_0000097.LAB
ZERO:DIRECT 0000001:LAB

FILTER SPECTRUM_0000002.LAB
UNSPIKED SAMPLE 3 “0000003.LAB
UNSPIKED SAM PLE 3_0000004.LAB
UNSPIKED SAMPLE 3 0000005.LAB

UNSPIKED SAMPLE 3_0000006.LAB

UNSPIKED SAMPLE 4_00’00007.’LAB
UNSPIKED SAMPLE 4_0000608.LAB
UNSPIKED SAMPLE 4.:0000009.LAB
UNSPIKED SAM PLE 4_0000010.LAB
UNSPIKED SAMPLE 40000011.LAB

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

14:05:00
14:05:58
14:06:57
14:07:56
14:08:55
14:09:54
14:10:53
14:11:52
14:12:51
14:13:50
14:14:49
14:15:47
14:16:46
14:17:45
14:18:44
14:19:43
14:20:42
14:21:41
14:22:40
14:23:38
14:24:37
14:25:36
14:26:35
14:27:53
14:28:51
14:30:00
14:30:59
14:32:27
14:33:26

14:34:25
14:35:23
14:36:22
14:37:21

14:38:20

151.2
150.1
149.9
1504
1504
150.0
150.0
1499
149.8
149.8
149.8
1498
143.8
1504
150.7
1503
150.1
150.0
150.0
1499
150.0
149.9
1499
1504
1507
1503
150.1
150.0

148.9

1498
150.0
150.0
150.0
1504

Pressure Ethane
Atm ppm
0.998 -0.117
0.998 -0.124
0.998 -0.123
0.998 -0.115
0.998 -0.123
0.999 -0.136
0.998 -0.107
0.999 -0.105
0.998 -0.074
0.998 0.022
0.998 -0.032
0.998 -0.063
0.998 -0.091
0.998 -0.108
0.999 -0.127
0.998 -0.145
0.998 -0.151
0.999 ~0.144
0.998 -0.151
0.999 -0.164
0.997 -0.157
0.998 <0.182
0.998 -0.067
0.998 0.013
0.998 0.000
0.998 6.926
0.998 0.265
0.998 0.119
0.988 0.055

0.126
0.998 0.030
0.998 0.024
0.999 -0.005
0.998 -0.011
0.998 <0.012

-0.009

Ethylene Oxide Methane Water
ppb ppm ppm ppm
88.960 0.089 -0.808 -3.703
79.764 0.080 -0.848 -132.529
75.426 0.075 -0.826 -265.610
72.080 0.072 -0.735 -275.933
69.765 0.070 -0.844 -165.766
63523 0.064 -0.889 -201.748
59.851 0.060 -0.861 -222.302
56.554 0.057 -0.934 -277.182
54.273 0.054 -0.893 -256.761
51.855 0.052 -0.898 -346.523
50.104 0.050 -0.905 -314.276
47.821 0.048 -0.899 -293.774
45.295 0.045 -0.958 -236.886
43.139 0.043 -1.056 -205.582
42.931 0.043 -1.037 -44.048
42.740 0.043 -1.052 -31.240
41.204 0.041 -1.039 -59.498
38.723 0.039 -1.014 -131.660
37.321 0.037 -1.021 -108.700
35.776 0.036 -1.047 -89.863
36.234 0.036 -1.063 -124.598
3521 0.004 -1.521 <61.181
1.572 0.002 -0.074 114.513
0.974 0.001 0.283 37611
0.000 0.000 0.000 0.000
55.627 0.056 0.201 44517
28.388 0.028 -0.042 -252.492
26.063 0.026 ~0.109 =273.890
26.178 0.026 -0.122 -232.297
26.877 0.027 -0.091 -252.893
24,849 0.025 -0.108 -279.306
24,678 d.OZS -0.053 -263.516
23.399 0.023 -0.166 ~123.357
22,938 0.023 -0.146 -242.468
23121 0.023 <0.060 -253.016
23.153 0.023 -0.124 -206.280

Volts

8.242
8.398
8.438
8.359
8.281
8.398
8.359
8.320
8.359
8.203
8.398
8711
8711
8.516
8.398
8.398
8.672
8.594
8.359
8477
8.398
8.711
8.555
8.398
8.320
8.594
8.438
8.633
8.438

8.503

8.203
8.633
8.594
8.398
8.516

8.503

°F
75.308
75.229
75.665
76.624
76.523
76.148
75.836
75.699
75.638
75.604
75.613
75.586
75.684
76.706
77.008
76.483
76.108
75.842
75.800
75.806
75.772
75742
75.681
76.825
77.085
76508
76.132
75.824
75.699

75.885

75.598
75.507
75427
75.546
76.526

75.833



viv-19-vG2€99-13826N
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Spike 3 Ave

Spike 4 Ave

Sample 5 Ave

Sample 6 Ave

Spike 5 Ave

Spectrum

SPIKED SAMPLE 3_0000012.LAB
SPIKED SAMPLE 3_0000013.LAB
SPIKED SAMPLE 3_0000014.LAB
SPIKED SAMPLE 3_0000015.LAB
SPIKED SAMPLE 3_0000016.LAB
SPIKED SAMPLE 3_0000017.LAB

SPIKED SAMPLE 4_0000018.LAB
SPIKED SAMPLE 4_0000015.LAB
SPIKED SAMPLE 4_0000020.LAB
SPIKED SAMPLE 4_0000021.LAB

SPIKED SAMPLE 4_0000022.LAB

UNSPIKED SAMPLE 5_0000023.LAB
UNSPIKED SAMPLE 5_0000024.LAB
UNSPIKED SAMPLE 5 :0000025.LAB
UNSPIKED SAMPLE 5_0000026.LAB
UNSPIKED SAMPLE 5_0000027.LAB

UNSPIKED SAMPLE 6_0000028.LAB
UNSPIKED SAMPLE 6_0000029.LAB
UNSPIKED SAMPLE 6_0000030.LAB
UNSPIKED SAMPLE 6::0000031.LAB

UNSPIKED SAMPLE 6_0000032.LAB

SPIKED SAMPLE 5_.0000033.LAB
SPIKED SAMPLE 5_0000034.LAB
SPIKED SAMPLE 5_0000035.LAB
SPIKED SAMPLE 5_0000036.LAB
SPIKED SAMPLE 5:0000037.LAB

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2030
3/5/2020
3/6/2020

14:39:19
14:40:18
14:41:17
14:42:16
14:43:15

14:44:13

14:45:12
14:46:11
14:47:10
14:48:08

14:49:08

14:50:07
14:51:06
14:52:05
14:53:03

14:54:02

14:55:01
14:56:00
14:56:59
14:57:58

14:58:57

14:59:56
15:00:54
15:01:53
15:02:52
15:03:51

150.7
150.3
150.1
150.0
150.0

150.0

149.9
150.0
149.9
150.1

150.8

150.5
150.3
1501
150.0

150.0

150.0
1500
149.8
14938

150.5

1508
1503
150"1
150.1
150.0

Pressure

Atm

0.999
0999
0.938
0.999
0.938

0.998

0.998
0.998
0.998
0998

0.998

0.998
0.998
0.998
0.998

0.998

0.998
0.998
0.999
0,998

0.998

0.999
0.999
0999
0.998

0.998

Ethane

ppm

-0.014
27.429
36.335
38.094
38.165
38.167
38.142

38.198
38.233
38.218
38.224
38.210
38.217

10.022
0.329
0.165
0.086
0.051

0.101

0.031
0.012
0.009
-0.010
-0.007

-0.003

16.775
37.964
38.279
38.347
38371
38.333

fthylene Oxide

ppb

24.503
123.581
162.814
172.920
172.480
170.669

172.023

170.763
171.978
169.528
168.944
171.369

169.947

61.828
17.313
17.750
14.248
15.486

15.831

13.727
12.988
14.499
13.440
12.864

13601

85.081
165.918
165.993
165.936
167.147

166.359

ppm

0.025
0.124
0.163
0.173
0.172
0.171

0.172

0.171
0.172
0.170
0.169
0.171

0.170

0.062
0.017
0.018
0.014
0.015

0.016

0.014

0.013
0.014
0.013
0.013

0.014

0.085
0.166
0.166
0.166
0.167

0.166

Methane

ppm

-0.108
1.557
1.718
1.599
1.566
1.587

1.584

1.621
1.728
1571
1712
1.537

1.607

0.251
-0.155
-0.108
-0.186
-0.214

-0.170

-0.186
-0.217
-0.126
-0.216
-0.113

«0.152

0.770
1.678
1.744
1.824
1.839

1.802

Water

ppm

-186.812
743.858
1140.211
1218.156
1251.585
1266.539

1245.430

1289.190
1217.524
1241.408
1206.213
1300.845

1249.489

387.773
-137.409
-188.998
-130.230
-228.773

-202.667

-234.768
-223.413
-253.461
=208.729
-289.562

~253.917

345.839
i167,163
1154.074
1167.917
1014.330

1112.107

Raw Data, EMS-10/eo Validation, 6 March 2020

MAX.MKS.LASERPP

Voits

8.320
8438
8.477
8.438
8711
8.672

8.607

8.594
8.438
8.359
8.594
8.203

8.385

8.359
8.359
8.438
8.633
8438

8.503

8.633
8.320
8.438
8.242
8.438

8.372

8320
8.203
8.203
8.398
8.359

8.320

Stack Temp

°F

76.896
76.404
76.059
75.842
75711
75.644

75.733

75653
75.623
75.613
76.200
77.024

76.279

76.679
76.300
76.001
75.885
75732

75.873

75.720
75.601
75.598
75.791
76.844

76.077

77.039
76.651
76325
76.123
75.888

76.112



viv-19-vG2€99-13826N
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Raw Data, EMS-10/eo Validation, 6 March 2020

Pressure Ethane Ethylene Oxide Methane Water MAX.MKS.LASERPP Stack Temp

Spectrum

Atm ppm ppb ppm ppm ppm Volts °F

SPIKED SAMPLE 6_0000038.LAB 3/6/2020  15:04:50 150.0 0.998 38.411 167.470 0.167 1.947 982.417 8.398 75.882

SPIKED SAMPLE 6 _:0000039.LAB 3/6/2020 . 15:05:49 1501 0.998 38.360 166.431 0.166 1712 1133.749 8.438 75.922

SPIKED SAMPLE 6_0000040.LAB 3/6/2020  15:06:48 150.0 0999 38.326 166.852 0.1867 1.560 1237.380 8.125 75.852

SPIKED SAMPLE 6_0000041.LAB 3/6/2020 - -15:07:47 1499 0.999 38.360 165.965 0.166 1.643 1129.925 8.281 75873

SPIKED SAMF”LE 6_0000042.LAB 3/6/2020  15:08:46 150.5 0.999 38,358 166.060 0.166 1.534 1280.234 8.320 76.841

Spike 6 Ave . 38.348 166.292 0.166 1579 1215.846 8.242 76.188
ZéRO DIRECT 0000043.LAB 3/6/2020° . 15:09:44 150.8 0.999 25.521 121122 0.121 1.212 783703 8.555 77.182

ZERQ DIRECT_0000001.LAB 3/6/2020 15:11:08 1503 0.998 0.241 2.647 0.003 0.032 -28.240 8.516 76.410

ZERO DIRECT _0000002.L AB 3/6/2020°. " 15:12:07 1501 0.998 0.115 -0.430 0.000 0.463 131.208 8.516 76.062

ZERO DIRECT_0000003.LAB 3/6/2020  15:13:06 1501 0.999 0.042 -0.525 -0.001 0.186 30.532 8.516 75.794

FILTER SPECTRUM_0000004.LAB 3/6/2020 ' 15:14:05 150.0 0.998 0.000 0.000 0.000 0.000 0.000 8.281 75.650

UNSPIKED SAMPLE 7_0000005.LAB ‘ 3/6/2020  15:15:12 150.0 0.998 7.731 44.578 0.045 0.176 181.533 8.203 75.534

UNSPIKED SAMPLE 7.0000006.LAB 3/6/2020. . 15:16:11 150.0 0.99% 0.210 13.844 0.014 : -0.185 ~101.170 8.672 75412

UNSPIKED SAMPLE 7_0000007.LAB 3/6/2020  15:17:30 1499 0.999 0.039 13.687 0.014 -0.246 -166.380 8.633 75403

: UNSPIKED SAMPLE 7_0000008.LAB 3/6/2020 " 15:18:28 1500 0.998 0.004 12.421 0.012 ~0.159 -243.621 8.203 75.507

UNSPIKED SAMPLE 7_0000009.LAB 3/6/2020  15:19:28 1504 0.998 -0.031 12,790 0.013 -0.170 -171.751 ’ 8.242 76.508

Sample 7 Ave 0.004 12.966 0.013 -0.192 <193.917 8.359 75.806
UNS#!KED SAMPLE 8_0000010.LAB 3/6/2020 - 15:20:27 150.7 0.998 <0.055 15.283 0.015 «0.152 <86.726 8.398 76.764

UNSPIKED SAMPLE 8_0000011.LAB 3/6/2020 i5:21:25 1503 0.999 -0.060 13.454 0.013 -0.222 -112.788 8.672 76.248

UNSP!KED SAMPLE 8:0000012.LAB 3/6/2020 - 15:22:24 1501 0.998 -0.087 12.030 0.012 -0.304 : -138.832 8.672 75.900

UNéPIKED SAMPLE 8_0000013.LAB 3/6/2020  15:23:23 150.0 ’ 0.999 -0.085 11.615 0.012 -0.317 -134.310 8.594 75.662

UNSPIKED SAMPLE 8_0000014.1AB 3/6/2020 - -15:24:22 150.0 0.998 =0.099 10.505 0.011 -0.280 -208.412 8.594 75510

Sample 8 Ave ’ -0.090 11.384 0.011 -0.300 -160.518 8.620 75.691
SPIKED SAMPLE 7_0000015.LAB 3/6/2020  15:25:21 150.0 0;999 22.673 106.525 ’ 0.107 ’ 0.884 738.008 8.438 75.436

SPIKED SAMPLE 7:0000016.LAB 3/6/2020 . :15:26:20 - 1499’ 0,998 34,191 147.852 0.148 1:626 1126226 8.398 75424

SPIKED SAMPLE“7_0000017.LAB 3/6/2020  15:27:19 150‘5 0.998 38.185 164.846 0.165 1.499 1232.718 8.516 75.391

SPIKED SAMPLE 7_0060018,LAB 3/6/2020  --15:28:18 150.0 0.999 38.196 163.522 0.164 1432 1266186 8.750 75406

SPIKED SAMPLE 7;0000019.LAB 3/6/2020 15:29:16 150.0 6.999 38.235 162.533 0.163 1.466 1278.349 8.789 75.568

Spike 7 Ave ' : :38.206 163.634 0.164 1.466 1259.084 8.685 75455
SPIKED SAMPLE 8 :0000020.LAB 3/6/2020 -+ 15:30:15 1504 0.999 38,182 163.837 0.164 1325 1396651 8711 76535

SPIKED SAMPLE 8_0000021.LAB 3/6/2020 15:31:14 150.8 0.998 38,180 163.758 0.164 1.483 1385.147 8.516 76.889

SPIKED.SAMPLE 8:0000022.LAB 3/6/2020 15:32:13 150.3:-0.999 38168 168.049 0.168 1.396 1343.731 : 8.828 76490

SPIKED éAMPLE 8_0000023.LAB 3/6/2020 15233:12 150.2 0.999 38.210 174.1%0 0.174 1.428 1 1316.584 8.516 76.047
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Spike 8 Ave

Spectrum

SPIKED SAMPLE 80000024 LAB

UNSPIKED SAMPLE 9_0000025.LAB
UNSPIKED SAMPLE 9: 0000026.LAB
UNSPIKED SAMPLE 9_0000627.LAB
UNSPIKED SAMPLE 9::0000028.LAB
UNsmKEb SAMPLE 9_oooobzg.LAB
UNSPIKED SAMPLE 10 0000030.LAB
UNSPIKED SAMPLE 10_0000031.LAB
UNSPIKED SAMPLE 10_0000032.LAB
UNSPIKED SAMPLE 10_0000033.LAB
UNSPIKED SAMPLE 10_0000034.LAB
SP[KEb SAMPLE 9_0000035.LAB
‘SPIKED SAMPLE 90000036.LAB
SPIKED SAMPLE 9_0000037.LAB
SPIKED SAMPLE 9_0000038.LAB
SPIKED SAMPLE 9_0000039.LAB
SPIKED SAMPLE 10-0000040.LAB
SPIKED SAMPLE 10_0000041.LAB
SPIKED SAMPLE 10.:0000042.1LAB
SPIKED SAMPLE 10_0000043.LAB
SPIKED SAMPLE 10.0000044.LAB
UNSPIKED SAMPLE 11_0000045.LAB
UNSPIKED SAMPLE 11 0000046.LAB
UNSPIKED SAMPLE 11_0000047.LAB
UNSPIKED SAMPLE 11.10000048.LAB
UNSPIKED'SAMPIV.E 11_0000049.LAB
SPIKED SAMPLE 10_0000050.LAB
ZERO ﬁlRECI’__OOOODOl.LAB

ZERO DIRECT. 0000002.LAB

ZERO DIRECT_0000003.LAB

ZERO DIRECT. 0000004.LAB

FILTER SPECFRUM;OOOOODS.LAB
EQUILIBRATE EO: 0000006.LAB
UNSPIKED SAMPLE 9_0600007‘LAB

UNSPIKED SAMPLE 90000008, LAB

3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020

3/6/2020
3/6/2020
ks/e/zozo
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

15:35:10
15:36:09
15:37:07
15:38:06
15:39:05
15:40:04
15:41:03
15:42:02

15:43:01

15:44:00

15:44:58
15:45:57
15;46:56
15:47:55
15:48:54
15:49:53
15:50:52
15:51:51
15:52:50
15:53:48
15:54:47
15:55:46
15:56:45
15:57:44
15:58:43
15:59:42
16:00:53
16:01i52
16:02:’51

16:03:50

16:04:48
16:05:13
16:06:15

16:07:57

150.0
1501
150.0
1500
150.0
1500
1505
150.7
150.2
150.2
150.0
150.0
150.0
1500

1488

14938

1501
150.8
150.5

-150.2

150.1
150.1
150.1
151.0
150.3

1501

150.0
1500
150.0

1504

150.8
1505
150.2

1500

Pressure

Atm

0.999
0.999
0.999’
0.999
0.999
0.999
0.999
0.9%9
0.999
0.99%
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0,999
0.999
0.999

0.999

0.998

0.999
0.999
0999
0,999
0.999
0989
0.998
0.999
0.998

9997
0999

0.9%99

Ethane

ppm

38.201

17.851
0.300
0.088
0.015
-0.030
=0.057
-0.062
<0.074
-0.088
<0.092
9.597

37.903

38.246

38.237

38.246

38.289

38.340

38.251
38,195

38.270

33.562
0711
0.149
0.049
0.008
~0.030

0.476

0.219

0.099

0.022

0‘600
65,263
11311

0.099

Ethylene Oxide

ppb

183427

175.222

103.071
24.774
22991
20157
17.820
16.977
17.660
16.037
12,760
12.301

55.256

160.465

164.871
1g4:811
164.201
163774
179.061
182,338
175.219
172.944
151.908
18.250
13.864
14594
13922
11772
-1.459
2461
-1.347
1876
0.000
322.080
60.469

7.642

ppm

0.175

0.103
0.025
0.023
0.020
0.018
0.017
0018
0.016
0013
0.012
0.055
0.160
0.165
0165
0.164
0.164
0179
0182
0.175
0.173
0.152
0.018
0.014
0.015
0.014
0012
-0.001
-0:002
0001
200002
0.000
022

0.060

0.008

Methane

ppr

1.398

0.541
0427
-0.416
0.340
-0.381
0436
-0.329
0433
-0.456
0.414
-0.020
1.306
1.285
1:288
1.339
1320
1.202
1.260
1.218
1.340
1104
0429
-0.479
~0.365
-0.348
0413
-0.148
0.712
0.370
0.050
0.000
69260
0730

+0.142

Water

ppm

‘1312.081

1324.135

485.793
-248.481
-248.687
~326.544
~268.008
+344.050
-306.252
=266.684
~291.643
~328.652
112.887
1208.247
1249.872
1258.571
1237.022
1215.753
1208.279
1333.272
1344.692
1242257
981.827
=249.797
-335.762
-330.134
-317.360
=395.482
-84.879
‘91538
7.869
53.608
0.000
3134445
78.229

“89.624

Raw Data, EMS-10/eo Validation, 6 March 2020

MAX.MKS.LASERPP

Volts

8.685

8.398
8242
8.203
8.438
8.594
8.594
8711
8477
8.438
8.516
8.516
8.750
8.594
8.594
8516
8.633
8.594
8.555
8.203
8398
8.320
8.633
8.867
8.594
8.633
8.438
8.281
8.398
8.281
8438
8.594
8711
8.320

8.359

Stack Temp

°F

76.125

75.671
75.555
75.555
75.491
75.458
75.821
76.776
76.834
76.438
76.007
75.815
75.699
75.656
75.629
75.562
75.549
76.035
76911
76.694
76.248
75.934
75.705
75.613
75620
75.565
75467
75.449
75443
75513
76493
76.822
76.633
76.206

75.699
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Spectrum

UNSPIKED SAMPLE 9_0000009.LAB
UNSPIKED SAMPLE 9_0000010.LAB
UNSPIKED SAMPLE 9_0000011.LAB
UNSPIKED SAMPLE 9_0000012.LAB
UNSPIKED SAMPLE 9_0000013.LAB
UNSPIKED SAMPLE 90000014.LAB
UNSPIKED SAMPLE 9_00D00015.LAB
UNSPIKED SAMPLE '10_0000016.LAB
UNSPIKED SAMPLE 10_0000017.LAB
UNSPIKED SAMPLE 9 0000018.LAB
UNSPIKED SAMPLE 9_0600019.LAB

“UNSPIKED SAMPLE 9:0000020.LAB

UNSPIKED SAMPLE 9_0000021.LAB
UNSPIKED SAMPLE 9.:0000022.1A8
UNSPIKED SAMPLE 10_0000023.LAB
UNSPIKED SAMPLE 9:0000024.(AB
UNSPIKED SAMPLE 3_0000025.LAB
UNSPIKED SAMPLE 9.0000026.LAB
UNSPIKED SAMPLE 9_0000027.LAB
UNSPIKED SAMPLE 80000028 LAB
UNSPIKED SAMPLE §_0000029.LAB
UNSPIKED SAMPLE 90000030, LAB
UNSPIKED SAMPLE 9_0000031.LAB
UNSPIKED SAMPLE 5 0000032,LAB
UNSPIKED SAMPLE 9_0000033.LAB
UNSPIKED SAMPLE §_0000034.LAB
UNSPIKED SAMPLE 9_0000035.LAB

UNSPIKED SAMPLE 10'_'0000036‘LVAB

UNSPIKED SAMPLE 10_0000037.LAB
UNSPIKED SAMPLE 10;0000C38.LAB
UNSPIKED SAMPLE 10_0000039.LAB
UNsPIKED SAMPLE 10 0000040.LAB
éPIKED SAMPLE 9_0000041.LAB
SPIKED SAMPLE'9:0000042.LAB
SPIKED SAMPLE 9_’0000043’.LAB
SPIKED SAMPLE 9.0000044.LAB
SPIKED SAMPLE 9_0000045.LAB

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

16:08:56
16:09:54
16:10:53
16:11:52
16:12:51
16:13:50
16:14:49
16:15:48
16:16:47
16:17:46
16:18:44
16:10:43
16:20:42

16:21:41

16:22:40
16:23:39
16:24:38
16:25:37
16:26:35
16:27:34
16:28:33
16:29:32
16:30:31
16:31:30
16:32:29
16:33:28
16:34:27
16:35:25
16:36:24
16:37:23
16:38:22

16:39:21

16:40:20
16:41:19
16:42:18
16:43:16

16:44:15

150.0
156.7
150.2
150.0
150.1
150.0
150.0
1500
150.1
1507
150.4
150.2
150.1
150.1
150.0
150.0
150.0
1489
150.0
150.0
150.0
1507
150.7
150.3
150.1
1504
150.0
150.0
150.0
1501
150.1
1500
1499
1504
150.8
156.3

150.2

Pressure

Atm

0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.99%
0.999
0.999
0.999
0.99%
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999

0.999

0.999
0.999
0.999
0.999
‘1.000
0.999
0.989
0.999
0.999
0.999
0.999

1.000

0.893
0.993
1.000

Ethane

ppm
0.022
0.006
0.217
0.166
0.057
0.025
0.000
«0.022
-0.035
00i2
-0.021
20,037
-0.033
0031
-0.034
0,033
-0.031
-0.037
-0.019
20.036
-0.026
20,022
-0.009
0.016
0.006
0.018
0.005
0.011
0.008
0.007
0.007
0.607
14215
27466
38.040
38147
38.165

Ethylene Oxide

ppb
5.505
20.248
34.442
41176
49.848
72028
81.232
91.778
112.827
125358
138.677
145.071
153.081
167.917
175.074
177.358
173.'773
186,978
196.161
185.154
176.100
178.658
188.101
193.660
182.786
174.847
167.401
172.599
184.098
184,606
184.970
186,349
234,325
278134
'308.845
296.476

284.481

ppm
0.006
0.020
0.034
0.041
0.050
0.072
0.081
0.092
0.113
0.125
0.138
0.145
0.153
0.168
0.175
0.177
0.174
0.187
0.196
0.185
0.176
0:179
0.188
0.194
0.183
0.175
0.167

0173

0.184
0.185
0.185
0.186
0.234
0.278
0.309
0.296

0.284

Methane

ppm
-0.133
~0.041
0.006
-0.100
-0.065
0.043
-0.022
~0.039
-0.050
0041
-0.077
0.003
-0.031
-0.017
-0.078
=0.071
-0.092
<0.022
0.023
0.061
0.164
0.145
0.123
0.185
0.185
0.254
0.241
0.270
0.268
0.275
0.267
0.287
1.164
2.317
1.935
2.053

1.977

Water

ppm
-15.928
-133.867
-191.738
-105.931
-186.857
-316.240
-236.638
-158.902
-201.351
-183.501
-139.797
~214.705
-231.144
-206.127
-162.475
-188.505
-151.442
-174.836
-236.991
~193:330
-227.030
«178.076
-170.516
-239.004
-242.988
-214.132
-158.730
275341
-283.194
-242.989
-251.421
<247.767
255.485
548.073
1332.173
1327.991
1315.190

Raw Data, EMS-10/eo Validation, 6 March 2020

MAX.MIKS.LASERPP

Volts

8.828

8.672
8711
8.516
8.438
B8.438
8.359
8.281
8.35%
8.320
8.320
8672
8711
B.828
8.672
8.555
8.438
8.555
8.594
8516
8438
8.555
8.398
8633
8711
8.320
8.555
8.359
8.672
8.594
8.594
8.633
8477
8477
8.516
8.672
8.477

Stack Temp

°F

75.580
75.458
75455
75.369
75.378
75.345
75.299
75.330
75.800
76.697
76.419
75.961
75.693
75.534
75.406
75.354
75.320
75.168
75.174
75.110
75.305
76.276
76.383
76.010
75.586
75.339
75.287
75.232
75.128
75.092
75.048
74.948
75.076
76.062
76.331
75.809
75.430



viv-19-vG2€99-13826N

69¢ 40 €02

Sample 9 Ave

Spectrum

SPIKED SAMPLE 10;0000046.LAB
SPIKED SAMPLE 10_0000047.LAB
SPIKED SAMPLE 10_0000048.LAB
SPIKED SAMPLE 10_0000049.LAB
SPIKED SAMPLE 10_:0000050.LAB
UNSPIKED SAMPLE 11_0000051.LAB
UNSPIKED SAMPLE 11_0000052.LAB
UNSPIKED SAMPLE 11_0000053.LAB
UNSPIKED SAMPLE 11_0000054.LAB
UNSPIKED SAMPLE 11_0000055.LAB
UNSPIKED SAMPLE 12_0000056.LAB
UNSPIKED SAMPLE 12_0000057.LAB
UNSPIKED SAMPLE 12 :0000058.LAB
UNSPIKED SAMPLE 12_0000059.LAB
UNSPIKED SAMPLE 12_0000060.LAB
SPIKED SAMPLE 11_0000061.LAB '
SPIKED SAMPLE 11 0000062.LAB
SPIKED SAMPLE 11_0000063.LAB
SPIKED SAMPLE 11 -0000064.LAB
SPIKED SAMPLE 11_00000865.LAB
SPIKED SAMPLE 12_0000066.LAB
ZERO DIRECT_0000001.LAB

ZERO DIRECT. 0000002.LAB

ZERO DlREd_oooooos.LAs

ZERO DIRECT..0000004.LAB

FILTER SPECTRUM_0000G05.LAB
UNSPIKED SAMPLE 9.0000005.LAB
UNSPIKED SAMPLE 8_0000007.LAB
UNSPIKED SAMIPLE 9 0000008.1AB
UNSPIKED SAMPLE 9_0000009.LAB
UNSPIKED SAMPLE 90000010.LAB

UNSPIKED SAMPLE 10_0000011.LAB
UNSPIKED SAMPLE 10_:0000012.LAB
UNSPIKED SAMPLE 10_6000013.LAB
UNSPIKED SAMPLE 10_0000014.LAB

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020

16:45:14
16:46:13
16:47:12
16:48:11
16:49:10
16:50:09
16:51:08
16:52:06
16:53:05
16:54:04
16:55:03
16:56:02
16:57:01

16:58:00

16:58:59 -

16:59:57
17:00:56
17:01:55
17:02:54
17:03:53
17:04:52
17:06:01
17:07:00
17:07:59
17:08:58
17:09:57
17:11:07
17:12:21
17:13:20
17:14:19

17:15:18

17:16:16
17:17:15
17:18:14
17:18:13

150.1
150.1
150.1
145.9
150.0
1500
150.0
150.5
1507
150.3
150.2
150.1
1501
1501
1501
1501
150.0
150.2
150.0
1504
150.8
1503
150.2
1501
150.1
150.0
150.0
150.0
150.0
150.0

150.0
150.3
150.9
150.5

Pressure

Atm

0.999
1.000
0.999
1.000
0.999
1.000
1.000
1.000
1.000
1.000
0.999
0.999
0.999
0.999
1.000
1.000
0.999
0.999
0.998
0.999
0.899
0.599
0.999
0:999
0.999
1.000
1.000
0.999
0.999
0.999

0.999
1.000
0.959

1.000

Ethane

ppm

38.206
38.208
38.215
38.213
24.843
0.489
0.179
0.098
0.065
0.054
0.038
0.035
-0.007
-0.002
3.489
37.807
38.268
38.322
38.309
38.317
2.502
0.230
0.087
0.038
0.000
7.031
0.196
0.105
0.025
-0.009

0.040

-0.028
<0.039
-0.035
=0.044

Ethylene Oxide
ppb

275.888
268,385
250.843
253.552
246.549
195.142
92.240
88.604
£3.699
79.676
75.897
71.745
66.956
65.200
61.829
73.963
201.889
204.233
202117
201738
199,085
1810
0.451
0.411
0.957
0.000
68.752
39.969
39.243
38.344
37.982

38.623

36.262
35.854
34.683

35.003

ppm

0.268
0.260
0.254
0.247
0.195
0.092
0.089
0.084
0.080
0.076
0.072
0.067
0.065
0.062
0.074
0.202
0.204
0.202
0.202
0.199
0.002
0.000
0.000
0.001
0.000
0.069
0.040
0.039
0.039
0.037

0.039

0.036
0.036
0.035
0.035

Methane

ppm

1.941
1.985
2.029
2117
1.552
0.264
0.256
0.366
0.263
0.385
0.466
0.455
0.343
0.431
0.615
2128
2.260
2171
2.220
2161
-0.382
0.553
0.247
0.176
0.000
0.165
-0.152
<0129
-0.155
<0.210

-0.168

-0.104
-0.143
-0.116

-0.120

Water

ppm

1321.401

1369.460
1355.957
1361.326
1275.696
902.959
1391
-77.540
-24.038
-13.395
-68.509
-135.982
-245.333
-109.058
-156.757
-129.852
1183.103
1251.431
1276.013
1276.533
1278.317
11.087
251.567
169.018
-19.984
0.000
137.261
-74.403
<148.075
-115.693
-100.044

-121.271

-138.081
-31.470
-46.526
<28.204

Raw Data, EMS-10/eo Validation, 6 March 2020

MAX.MKS.LASERPP

Volts

8.477
8.555
8711
8.633
8.398
8.242
8.398
8.398
8711
8.555
8.594
8438
8.438
8.477
8.438
8.203
8.164
8.242
8.438
8.477
8.242
8.281
8.594
8.516
8.633
8.672
8.633
8.398
8.633
8.438

8.490

8.398
8.281

8.281

8.594

Stack Temp

°F

75.156
75.046
74963
74875
74.890
74917
75.183
76.105
76.169
75.671
75.391
75.131
75.067
74.994
74.960
74.963
74.939
74.875
74.963
75.949
76.309
75.772
75.427
75.198
75.037
74.936
74.850
74.716
74.759
74743

74,739

74.652
75421
76.160
75.665




viv-19-vG2€99-13826N

69¢ 10 ¥0Z

Spike 9 Ave

Spike 10 Ave

Sample 11 Ave

Sample 12 Ave

Spike 11 Ave

Spectrum

UNSPIKED SAMPLE 10_0000015.LAB

SPIKED SAMPLE 9_0000016.LAB
SPIKED SAMPLE 9_0000017.LAB
SPIKED SAMPLE 9_0000018.LAB
SPIKED SAMPLE 9_0000019.LAB
SPIKED SAMPLE 9.0000020.LAB

SPIKED SAMPLE 10_0000021.1AB
SPIKED SAMPLE 10_0000022.LAB
SPIKED SAMPLE 10_0000023.LAB
SPIKED SAMPLE 10_0000024.LAB

SPIKED SAMPLE 10_0000025.LAB

UNSPIKED SAMPLE li_OOOOOZG.LAB
UNSPIKED SAMPLE 11_0000027.LAB
UNSPIKED SAMPLE 11 0000028.LAB
UNSPI’KED SAMPLE 11_0000029.LAB
UNSPIKED SAMPLE 11_0000030.LAB

UNSPIKED SAMPLE 12_0C0C031.LAB
UNSPIKED SAMPLE 12_.0000032.LAB
UNSPIKED SAMPLE 12_0000033.LAB
UNSPIKED SAMPLE 12 .0000034.LAB
UNSPIKED SAMPLE i2__0000035.LAB

SPIKED SAMPLE 11_0000036,LAB
SPIKED SAMPLE 11_0000037.LAB
SPIKED SAMPLE 11, 0000038.1AB
SPIKED SAMPLE 1%_0000039.LAB

SPIKED SAMPLE 11.:0000040.LAB

3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

17:20:12

17:21:11
17:22:10
17:23:09
17:24:08

17:25:06

17:26:05
17:27:04
17:28:03
17:29:02

17:30:01

17:31:00
17:31:59
17:32:58
17:33:56

17:34:55

17:35:54
17:36:53
17:37:52
17:38:51
17:39:50

17:40:49
17:41:47
17:42:46
17:43:45

17:44:44

Temp

1501
150.1
150.1
150.1

150.1

1511
1503
150.1
1500

150.0

150.1
150.8
150.5
150.3

150.1

150.1
150.1
150.0
150.1

150.0

1501

1501
1501
150.0

150.1

Pressure

Atm

0999

0.9%9
0.999
0.999
0.999

0.999

1.000
1.000
0.999
0.999

1.000

1.000
1.000
1.000
1.000

1.000

0.999
l.000
1.000
1.000
0.999

1.000
1.000
1.000
1.000

1.000

Ethane

ppm

-0.055
-0.045

17.893
34.727
38.052
38.128
38.105
38.097

38.101
38.082
38.149
38.157
38.145

38.150

24,129
0.438
0.162
0.084
0.038

0.094

0.014
-0.006
-0.020
-0.022
-0.035

-0.026

3.260
37.737
38.143
38.176
38.210

38.176

Ethylene Oxide
4

33.263

34.347

105.257
166.548
180.950
180.750
180.911
180.870

182.428
181.802
181.006
178.456
180.706

180.056

127.080
29.736
27.115
26.930
24956

26,333

24.496
23519
23.790
23339
22.801
23.310

386.183
170.415
174.082
175.460
173.728

174.424

ppm

0.033

0.034

0.105
0.167
0.181
0.181
0.181
0.181

0.182
0.182
0.181
0.178
0.181

0.180

0.127
0.030
0.027

0.027

0.025

0.026

0.024
0.024
0.024
0.023
0.023
0.023

0.036
0.170
0.174
0.175
0.174

0.174

Methane

ppm

-0.024
-0.087

0.737
1.801
1.691
1.707
1.733
1.710

1737
1.706
1.806
1.740
1.745

1.764

1.291
0.103
0.120
0.130
0.093

0.114

0.091
0.152
0.132
0.163
0.238
0178

0.400
1.870
1,945
2.020
2.000

1.989

Raw Data, EMS-10/eo Validation, 6 March 2020

Water

ppm

-107.804
-60.845

703.432
1117.277
1321.888
1285.906
1236.967
1301.587

1423.872
1377.078
1299.130
1373.253
1343.749

1338.710

8019.284
-23.827

-25.097

-85.048

-122.573

-80.906

-107.844
-86.275
-07.664

-1650.595

-145.347

-134.535

-0.832
1344857
1310.977
1279.206
1312.379

1300.854

MAX.MKS.LASERPP

Volts

8.633
8.503

8711
8.555
8516
8.398
8.438
8.451

8.672
8.594
8516
8.516
8.672

8.568

8.438
8.555
8.359
8.242
8.281

8.294

8.359
8.633
8.555
8711
8.438

8.568

8477
8.320
8.242
8711
8.555

8.503

Stack Temp
°F
75.324

75.71¢6

75.009
74.820
74.743
74.743
74.637
74.708

74.600
74.423
74.377
74.344
74.273

74331

75.009
75.726
75345
74.838
74.563

74.915

74.417
74.252
74.209
74.167
74.090

74.155

74.057
74.035
74.005
73.941
74319

74.088



viv-19-vG2€99-13826N

69¢ 40 G0C

Spike 12 Ave

Spectrum

SPIKED SAMPLE 12_0000041.LAB
SPIKED SAMPLE 12_0000042.LAB
SPIKED SAMPLE 12_0000043.LAB
SPIKED SAMPLE 12_0000044,LAB
SPIKED SAMPLE 12_0000045.LAB

UNSPIKED SAMPLE_0000046.LAB
UNSPIKED SAMPLE_0000047.LAB
LOD_0000048.LAB
LOD_0000049.LAB
LOD_0000050.LAB

UNSPIKED SAMPLE_0000051.LAB
UNSPIKED SAMPLE -0000052.LAB
UNSPIKED SAMPLE_0000053.LAB
UNSPIKED SAMPLE_0000054.LAB
UNSPIKED SAMPLE_0000055.LAB
LOD_0000056.LAB

UNSPIKED SAMPLE_0000057.LAB
UNSPIKED SAMPLE_0O00058.LAB
ZERO DIRECT_0000001.LAB
ZERO DIRECT -0000002.LAB
ZERO DIRECT_0000003.LAB
ZERO DIRECT :0000004.LAB
FILTER SPECTRUM_0D00005.LAB
EQUILIBRATE CTS.0000006.LAB
LOD_0000007.LAB
LOD_0000008 LAB
LOD_0000009.LAB
LOD_0000010.LAB
LOD_0000011.LAB
LOD_0000012.LAB
Loo_doooon.LAs

LOD 0000014 .LAB
LOD_0000015.LAB
LOD0000016.LAB

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/3020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

17:45:43
17:46:42
17:47:41
17:48:40
17:49:38

17:50:37
17:51:36
17:52:35
17:53:34
17:54:33
17:55:32
17:56:31
17:57:30
17:58:28
17:59:27
18:00:26
18:01:25
18:02:24
18:03:47
18:04:46
18:05:44
18:06:43
18:07:42
18:08:01
18:09:39
18:10:37
18:11:36
18:12:35
18:13:34
18:14:33
18:15:32
18:16:31
18:17:29

18:18:28

150.7
150.8
150.3
150.1

150.2

150.0
150.1
150.1
150.1
1501
150.1
150.1
150.1
150.1
150.2
150.8
150.7
150.3
150.2
150.2
150.0
150.2
150.1
150.1
150.1
150.1
150.0
150.0
150.1
1504
150.9
1505
150.2

1501

Pressure

Atm

1.000
0.999
0.999
0.999

1.000

1.000
1.000
0.999
0.999
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.999
1.000
0.999
0.999
0.999
0.992
0.993
0.999
1.000
1.000
1.000
0.9%9
1.000
1.000
1;000

1.000

Ethane

ppm

38.134
38117
38.165
38.204
38.200
38.180

38.163
2,585
0.251
0.116
0.070
0.247
0.221
0.135
0.073
0.059

13.679
0.021
-0.025
-0.021
0.067
0.036
0.005
0.000
-0.602
0.022
<0.003
-0.010
<0.031
-0.021
-0.023
-0.016
-0.034
-0.029

0,024

Ethylene Oxide

ppb

173.1863
176.536
175.807
174.982
175.160
175.350

172.348
31.832
22.522
22.760
21101
21.088
20375
20.658
19.333
19.414

127.811
20.327
18.710

4.238
1.667
1.183
1.264
0.000
<33.946
17.164
17.263
16.261
14.929
14.033
15.652
16.571
15.864
15.496

15.556

ppm

0.173
0.177
0.176
0.175
0.175
0175

0.172
0.032
0.023
0.023
0.021
0.021
0.020
0.021
0.018
0.013
0.128
0.020
0.020
0.004
0.002
0.001
0.001
0.000
<0.034
0.017
0.017
0.016
0.015
0.014
0.016
0.017
0.016
0.015

0.016

Methane

ppm

1.852
1.982
2.003
2.062
1.997
2.021

2,033
0.455
0.361
0.299
0.365
0.374
0.376
0.465
0.380
0.496
2.032
0.438
0473
-0.679
0.516
0.313
0.054
0.000
5991
-0.118
-0.114
-0.067
<0171
-0.062
=0.122
-0.070
0,152
-0.148
<0.161

Raw Data, EMS-10/ec Validation, 6 March 2020

Water

ppm

1430.338
1485.856
1359.025
1334.188
1384.698
1359.304

1388.325
109.242
-18.027

26.250
-42.735

-111.303

~119.112

-115.827

-162.814

-185.629

-599.473

8.396
~57.176
-68.911
199.428

€1.489
73531
0.000
-36251.747

-1é4.683

-200.436
-105.7%0
-48,233
-132.711
«121.790

43.796
111.353
-97.140

<46.850

MAX.MKS.LASERPP

Voits

8.594
8.438
8.633
8.477
8.594
8.568

8.359
8.320
8.438
8.594
8.672
8516
8438
8.320
8.438
8.359
8.516
8516
8477
8438
8.438
8.516
8.242
8.398
8438
8.320
8.398
8.281
8.555
8.555
8.438
8.555
8.242
8.359

8.398

Stack Temp

°F

75.256
75.128
74.655
74.301
74.099
74.352

74.054
73.864
73.892
73.718
73.767
73.764
73.779
73.754
73.751
74.130
75.067
74.786
74.289
73.913
73.816
73.660
73.706
73.556
73.629
73.574
73.526
73519
73477
73.550
74.582
74.908
74450
74.066

73.819



Raw Data, EMS-10/eo Validation, 6 March 2020

viv-19-vG2€99-13826N

69¢ 40 90¢

Pressure Ethylene Oxide Methane MAX.MKS.LASERPP Stack Temp
Spectrum
Atm ppb ppm ppm Volts °F
LOD_0000017.LAB 3/6/2020 18:19:27 150.2 1.000 -0.025 16.477 0.016 -0.126 -£6.520 8.398 73.700
LOD:0000018.LAB 3/6/2020 18:20:26 1501 1.000 -0.032 15.004 0.015 -0.175 -36.674 8.555 73.584
LoD 0.047 2.849 0.003 0.120 260.073 0.337 1.473

CATALYST EFFICIENCY TEST_0000019.LAI  3/6/2020 18:21:25 150.2 1.000 3.917 32.388 0.032 0.611 -68.029 8.438 73.547
CATALYST EFFICIENCY TEST_0OC0020.LA! 3/6/2020 18:22:24 1501 1.000 242.842 1422.332 1422 3.153 -5496.999 8.359 73.461
ZERO DIRECT_0000001.LAB 3/6/2020 18:27:52 150.0 0.999 0.065 1.388 0.001 0.032 93.620 8.320 73.385
ZERO DIRECT_0000002.L.AB 3/6/2020 18:28:51 1504 1.000 0.031 -0.203 0.000 -0.066 117.295 8.281 74.286
ZERO DIRECT_0000003.LAB 3/6/2020 18:29:50 151.0 1.000 0.028 2.945 0.003 -0.084 -26.410 8.633 74.750
ZERO DIRECT_0000004.LAB 3/6/2020 18:30:49 1504 0.993 0.009 2.052 0.002 -0.127 54974 8.516 74.338
FILTER SPECTRUM_0000005.LAB 3/6/2020 18:31:48 150.2 0.999 0.000 0.000 0.000 0.000 0.000 8.555 73.977
CATALYST EFFICIENCY SAMPLE ;0000006 3/6/2020 18:32:47 150.2 1.000 -0.037 22,227 0.022 -0.149 -29.400 8711 73.657
CATALYST EFFICIENCY SAMPLE_0000007  3/6/2020 18:33:45 150.0 1.000 -0.039 22.888 0.023 -0.097 ~70.693 8.242 73.523
CATALYST EFFICIENCY SAMPLE_0000008 = 3/6/2020 18:34:44 150.1 0.999 -0.043 19.375 0.019 -0.107 -149.820 8.242 73452
CATALYST EFFICIENCY SAMPLE_0000009  3/6/2020 18:35:43 150.1 1.000 -0.051 18.189 0.018 -0.045 -124.941 8.438 73.416
CATALYST EFFICIENCY SAMPLE 0000010 3/6/2020 18:36:42 150.0 0.999 ~0.054 19.307 0.019 -0.179 -19.011 8.477 73.342
CATALYST EFFICIENCY SPIKE_0000011.LA 3/6/2020 18:37:41 150.1 1.000 23.401 112.231 0112 0.957 936.740 8.516 73.361
CATALYST EFFICIENCY SPIKE_O0OO0012.LA - 3/6/2020 - 18:38:40 1501 0.999 37.640 166.985 0.167 1.727 1261.672 8.438 73.315
CATALYST EFFICIENCY SPIKE_OO00013.LA  3/6/2020 18:39:39 150.1 1.000 38.110 179.172 0.179 1.654 1362.341 8.398 73.263
CATALYST EFFICIENCY SPIKE_ (0000014.4A  3/6/2020 18:40:38 1501 1.000 38.163 176.734 0.177 1.692 1391.845 8.320 73.269
CATALYST EFFICIENCY SPIKE_0000015.LA 3/6/2020 18:41:36 1501 1.000 38.224 175.416 0.175 1.737 1355.388 8.555 73.190
CATALYST EFFICIENCY OXIDIZE__0000016. ' :3/6/2020 18:42:35 150.0 1.000 38494 54619 0.055 0.052 1182.255 8.516 73.205
CATALYST EFFICIENCY OX]DIiE_OOOOOlT 3/6/2020 18:43:34 150.4 1.000 39.348 -17.468 -0.017 2.483 1585.235 8.359 74.151
CATALYST EFFICIENCY OXIDIZE _0000018. - 3/6/2020 18:44:33 1508 0.999 39.289 ~15.851 -0.016 2.244 1715.424 8.203 74.661
CATALYST EFFICIENCY OXIDIZE_0000019. 3/6/2020 18:45:32 150.5 0.999 39.245 -16.155 -0.016 2.061 1741.550 8.203 74.194
CATALYST EFFICIENCY OXIDIZE_-0000020.  3/6/2020 18:46:31 1503 0.999 39.302 <16.750 -0.017 2123 1561.840 8.320 73.843
ZERO SYSTEM_0000021.LAB 3/6/2020 18:47:30 1501 1.000 35.892 138.960 0.139 2.441 -21.241 8.477 73.532
ZERO SYSTEM_0000022.LAB 3/6/2020 18:48:29 150.2 1.000 0.375 -6.922 =0.007 -1.082 -1061.720 8438 73.315
ZERO SYSTEM_0000023.LAB 3/6/2020 18:49:28 150.1 1.000 0.230 -7.876 -0.008 -1.178 -1108.998 8.555 73.141
ZERO SYSTEM_0000024.LAB 3/6/2020 18:50:26 1501 1.000 0.175 -7.811 <0.008 -1.274 ~1124.874 8.594 73.008
ZERO SYSTEM_0000025.LAB 3/6/2020 18:51:25 150.1 1.000 0.137 -9.704 -0.010 -1.188 -1141.607 8.320 73.156
CATALYST EFFICIENCY SAMPLE :0000026 3/6/2020 18:52:24 150.2 1.000 0.164 -4.849 =0.005 -0.123 -721.076 8516 73.055
CATALYST EFFICIENCY SAMPLE;OOOOOZ7 3/6/2020 18:53:23 150.1 1.000 0.008 13.186 0.013 0.672’ 195.225 8.242 72.970
CATALYST EFFICIENCY. SAMPLE 0000028 '3/6/2020 18:54:22 150.1 1.000 =0.032 14.405 0.014 0.378 103.640 8.398 72973
CATALYST EFFICIENCY‘ SAMPLE_0000029  3/6/2020 18:55:21 150.1 1.000 -0.025 12.938 0.013 0.211 55.734 8.438 72.994
CATALYST EFFICIENCY SAMPLE :0000030 ~:3/6/2020 - 18:56:20 150.1 1:.000 <0.030 12.607 0.013 0.248 77672 8711 72.988
ZERO DIRECT_0000031.LAB ’ 3/6/2020 18:57:19 150.1 0.999 0.117 8.643 0.008 0.001 46.526 8.711 k73.263




viv-19-vG2€99-13826N

69¢ 40 202

Spectrum

ZERO DIRECT .0000032.LAB
ZERO DIRECT_0000033.LAB
ZERO DIRECT_0000034.LAB
FILTER SPECTRUM_O000035.LAB
CATALYST EFFICIENCY SAMPLE_0000036
CATALYST EFFICIENCY SAMPLE_0000037
CATALYST EFFICIENCY SAMPLE_0000038
CATALYST EFFICIENCY SAMPLE_0000039
CATALYST EFFICIENCY SAMPLE_0000040
CATALYST EFFICIENCY SPIKE_0000041.LA
CATALYST EFFICIENCY SPIKE_0000042.LA
CATALYST EFFICIENCY SPIKE_0000043.LA
CATALYST EFFICIENCY SPIKE-0000044.LA
CATALYST EFFICIENCY SPIKE_0000045.LA
CATALYST EFFICIENCY OXIDIZE 0000046,
CATALYST EFFICIENCY OXIDIZE_0000047.
CATALYST EFFICIENCY OXIDIZE: 0000048,
CATALYST EFFICIENCY OXIDIZE_0000043.
CATALYST EFFICIENCY OXIDIZE_0000050.
ZERO SYSTEM_0000051.LAB

ZERO SYSTEM_0000052.LAB

ZERO SYSTEM_Q000053.LAB

ZERQ SYSTEM_0000054.LAB

ZERQ SYSTEM_0O0000S5.LAB

ZERQ SYSTEM_0000056.LAB

ZERO SYSTEM_0000057.LAB

ZERO SYSTEM _0000058.LAB

ZERO SYSTEM_Q000059.LAB

ZERQ SYSTEM_0000060.LAB
EQUILIBRATE EO_OOCO061.LAB
EQUILIBRATE EO_:0000062.LAB
EQUILIBRATE EQ_0000063.LAB
EQUILIBRATE EO_0000064.LAB

EO DIRECT_0000065.LAB

EO DIRECT_.0000066.LAB

EO DIRECT_O000067.LAB

E£O DIRECT__0000068.LAB

3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020
3/6/2020

18:58:18
18:59:16
19:00:15
19:01:14
19:03:16
19:04:15
19:05:14
19:06:13
19:07:12
19:08:11
19:09:09
19:10:08
19:11:07
19:12:06
19:13:05
19:14:04
19:15:03
19:16:20
19:17:19
19:18:18
19:19:17
19:20:16
19:21:15
19:22:13
19:23:12
19:24:11
19:25:10
19:26:09
19:27:08
19:27:47
19:28:02
19:28:17
19:28:31
19:28:46
19:28:01
1§:29:15
19:28:30

150.8
1503
150.1
150.1
150.1
150.1
150.1
150.1
1500
150.0
i50.0
150.1
150.1
150.8
150.7
150.3
150.2
150.1
150.1
150.1
150.1
150.2
150.1
150.1
150.1
150.1
150.1
150.3
150.8
150.9
150.8
150.8
150.7
1505
150.4
1503

Pressure

Atm

1.000
0,999
1.000
1.000
1.000
1.001
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.999
0.939
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.994
0.9%4
0.993
0.993
0.993
0,993
0.993
0.993

Ethane

ppm

0.025
0.023
0.010
-0.025
-0.046
-0.065
-0.057
-0.060
-0.070
0.493
29.878
38.006
38.030
38.065
38.499
39,293
39.312
39.342
39.315
25.589
0.306
0.200
0.151
0.115
0.101
0.078
0.075
0.076
0.056
304.076
503.524
505.310
505.541
505.762
506.030
506.321
506,395

Ethylene Oxide

ppb

1.3086
1.016
0.427
1.581
13.182
12.458
12.308
11.954
12.148
18.643
130.189
163.297
163.581
164.053
36.637
-14.551
-15.942
-15.860
~15.496
120.390
-7.866
-8.995
-8.394
-9.694
-8.546
-9.102
8477
-10.208
-10.293
1571.782
2245776
2253.233
2257477
2256.633
2259.004
2262.864

2262.259

ppm

0.001
0.000
0.002
0.013
0.012
0.012
0.012
0.012
0.019
0.130
0.163
0.164
0.164
0.037
-0.015
-0.016
-0.016
-0.015
0.120
-0.008
-0.009
-0.008
-0.010
-0.009
-0.009
-0.009
-0.010
-0.010
1.572
2.246
2.253
2.257
2.257
2.259
2,263
2:262

Methane

ppm

0.834
0.583
0.378
0.165
0.121
0.126
0.210
0.106
1.086
1.874
1.828
1.952
1.924
0.300
2.550
2.444
2.305
2.145
1.545

-1.147
-1.143
1,212
1174
-1.191
-1.195
-1.208
-1.190
-1.240
-0.347
-1.382
-1.534
1444
-1.434
<1410
-1.537
-1.554

Raw Data, EMS-10/eo Validation, 6 March 2020

Water

ppm

345.879

288.124
50.864
203.646
-24.886
81.546
-74.359
-26.904
49.527
454.450
1201.758
1333.288
1202.072
1305.142
1091478
1558.551
1603.024
1445918
1491.079
-354.154
-1100.584
-1094.415
-1162.987
-1140.386
-1155.506
-1154.988
~1139.752
-1143.376
-1172.839
-2605.788
-2962.380
-3008.140
-2983.736
-3188.394
-3231.789
-3124.403

-3343.212

MAX.MKS.LASERPP

Volts

8.477
8.242
8.203
8477
8.398
8.398
8.203
8.359
8.320
8.438
8.555
8.555
8.672
8.672
8.438
8.242
8.555
8.398
8.320
8.281
8.281
8.594
8.555
8438
8.203
8.398
8.320
8477
8438
8.594
8.789
8633
8477
8.516
8.594
8.594

Stack Temp

°F

74.325
73.843
73.498
73138
73.059
72.988
73.034
72.988
72952
73.016
72.936
72967
73.291
74.328
74.237
73.733
73.315
73.199
73.113
73.052
73.001
72943
72973
73.010
72.964
72.808
72952
73.638
74.228
74.429
74.374
74.282
74.160
74.069
739186

73.81%



viv-19-vG2€99-13826N

69¢ 40 80¢C

Post Cal Direct Ave

Spectrum

EO DIRECT_0000069.LAB
EO DIRECT_0000070.LAB
£0 DIRECT_0000071.LAB
EQ DIRECT_0000072.LAB

ZERO DIRECT_0Q00073.LAB
ZERO DIRECT_0000074.LAB
ZERO DIRECT_0000075.LAB
ZERO DIRECT_0000076.LAB

3/6/2020
3/6/2020
3/6/2020
3/6/2020

3/6/2020
3/6/2020
3/6/2020
3/6/2020

19:29:45
19:30:00
19:30:14
19:30:29

19:30:44
19:30:58
19:31:13
19:31:28

150.3
150.2
1501
1501

1501
150.1
150.1

150.1

Pressure

Atm

0.993
0.993
0.993

0.993

0.993
0.993
0.993

0.993

Ethane
ppm
506.715
506.541
506.562
506.635

506.370

307.841
11.057
0.823

0.308

Ethylene Oxide

ppb
2263.945
2261.010
2263.861
2264.438

2261.752

1599.437
46.524
-7.820

~4.243

2.264
2.261
2.264
2.264

2.262

1.599
0.047
-0.008
-0.004

Methane
ppm
-1.458
-1.439
-1.480
-1.519

-1.479

0.122
-1.351
-1.210

-1.341

Raw Data, EMS-10/eo Validation, 6 March 2020

Water

ppm
-3146.059
-3326.147
-3334.378
-3360.751

-3256.892

-2632.440
-1384.336
-1284.879

-1341.274

MAX.VIKS.LASERPP

Volts

8.281
8.281
8.750
8.164

8.457

8.398
8.125
8.516

8.242

Stack Temp
°F
73.7%4
73.687
73.626
73.544

73.827

73.492
73.483
73.455

73.407
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Analytical Technologies

TOM Destruction and Removal Efficiency Test

Background

Max Analytical Technologies developed a Thermal Oxidizer Module (TOM) for zeroing of ethylene oxide (EO)
continuous monitoring systems with sample gas. The catalyst within the TOM is set to 125°C to fully oxidize EO
without reducing the concentrations of water and methane in the sample. This allows an Interference Spectrum
to be collected that matches the sample spectrum exceedingly well. When this Interference Spectrum is added to
the analysis method, zero drift and bias in the EO measurement due to spectral interferences are minimized.

The TOM contains two catalyst cores in series. Stack gas is either run through the catalysts in Oxidation Mode to
remove EO and collect a background spectrum, or stack gas is run in Bypass Mode to measure ethylene oxide
(Figure 1).
Figure 1—~Thermal Oxidizer Module (TOM) Flow Path
Bypass Mode Oxidation Mode

Heated Are

Catalysts Catalysts

— Flow Path

Destruction efficiency of ethylene oxide is dependent upon the condition of the catalyst, the temperature of the
catalyst, and the sample flow rate. To ensure that stack emissions data are not biased low due to incomplete
removal of ethylene oxide, destruction efficiency should be assessed periodically under the same sampling
conditions (flow rate, temperature) as the stack emissions data.

Methods

To assess the destruction efficiency of ethylene oxide through the TOM, the following procedure was followed on
March 9, 2020, using the same catalyst temperature (125°C) and sample flow rate (5L/min) as the Medline Relative
Accuracy Test Audit (RATA). The procedure is represented graphically in Figure 2 below.

1. Stack gas was run through the TOM in Oxidation Mode at a flow rate of approximately 5L/min and catalyst
temperature of 125°C. After 4 minutes of equilibration time, an Interference Spectrum was collected and

added to the analysis method.

2. The TOM was switched to Bypass Mode, and ethylene oxide in the stack gas was measured for 10 minutes.

M928ET-663754-RT-414 209 of 269
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3. With the TOM in Bypass Mode, 50ppm ethylene oxide was spiked to the sample probe at a flow rate of
0.2L/min using a mass flow controller (MFC) and diluted in stack gas. The spiked sample was measured for 10
minutes.

4. The TOM was switched to Oxidize Mode. Destruction of ethylene oxide was monitored for 10 minutes.

Figure 2—Destruction Efficiency Test

1 EthyleneiOxide Concentration {pph) (/'““‘"“‘W‘“m
o : .
n Zero Measure Stack Gas Spike £O i | Continue Spiking EO
1(Oxidize) (Bypass) (Bypass) (Oxidize)
ol
fotelon] é};\fln?h‘ﬂ C'L‘éi!!b M."OL‘J!(’ G,l(;'i./l.’z Q!A';i.?l-ﬂ
144508 150003 150808 154300 1512% 152000

Tiete

Results

For quality assurance and to assess the ethylene oxide calibration stability, the 50ppm ethylene oxide cylinder
was measured directly by the StarBoost™ FTIR. The measured concentration was within 5% of the certified
cylinder value.

Certified Calibration Cylinders

Certified Conc -~ Analytical
{ppm) Uncertainty

CC513213 15-Oct-21 Ethylene Oxide 51.60 2%

Bottle Expiration . -Gas

Direct Calibration Check
Certified Conc
{ppm)
Ethylene Oxide 53.35 51.60 3.39% +5% PASS

Gas Response {ppm) % of Certified Criteria Validation

Results of two independent destruction tests are shown below. For both ethylene oxide spikes through the
catalyst, the destruction efficiency of ethylene oxide was greater than or equal to 99.99%.

TOM Ethylene Oxide Destruction & Removal Efficiency

Zero Ave EO Sample Ave - EO Spike 'Ave "EQ Oxidation Ave
(ppb) (ppb) {ppb) (ppb)
Spike 1 -0.27 22.16 2379 -0.07 100.00%

Spike EO DRE

Spike 2 -0.27 23.67 2405 0.21 99.99%
DRE = [(EO Spike Ave - EO Oxidation Ave) / EO Spike Ave] x 100
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Sample 1 Ave

Spike 1 Ave

Oxidation 1 Ave

Spectrum

ZERO DIRECT_OC00001.LAB
ZERO DIRECT_0000002.LAB
ZERO PIRECT_0000003.LAB
ZERO DIRECT_0000004.LAB
FILTER SPECTRUM_0000005.LAB

Catalyst Zero Direct Ave

CATALYST EFFICIENCY SAMPLE _0000006.LAB
CATALYST EFFICIENCY SAMPLE_0000007.LAB
CATALYST EFFICIENCY SAMPLE_QO00008.LAB
CATALYST EFFICIENCY SAMPLE_0000009.LAB
CATALYST EFFICIENCY SAMPLE_0000010.LAB
CATALYST EFFICIENCY SAMPLE_0000011.LAB
CATALYST EFFICIENCY SAMPLE_0000012.LAB
CATALYST EFFICIENCY SAMPLE_0000013.LAB
CATALYST EFFICIENCY SAMPLE; GO00014.LAB
CATALYST EFFICIENCY SAMPLE_00QC015.LAB

CATALYST EFFICIENCY SPIKE_0C00016.LAB
CATALYST EFFICIENCY SPIKE_00D0017.LAB
CATALYST EFFICIENCY SPIKE_O000018.LAB
CATALYST EFFICIENCY SPIKE_0000019.LAB
CATALYST EFFICIENCY SPIKE_0000020.LAB
CATALYST EFFICIENCY SPIKE_0O0O0021.LAB
CATALYST EFFICIENCY SPIKE_ 0000022.LAB
CATALYST EFFICIENCY SPIKE_0000023.LAB
CATALYST EFFICIENCY SPIKE0000024.LAB
CATALYST EFFICIENCY SPIKE_OO00025.LAB

CATALYST EFFICIENCY OXIDIZE_0000026.LAB
CATALYST EFFICIENCY O)élDIZE_DOOOOZ7.LA8
CATALYST EFFICIENCY OXIDIZE 0000028.LA8
CATALYST EFFICIENCY OXIDIZE_0000029.LAB
CATALYST EFFICIENCY OXIDIZE DO00030.1A8
CATALYST EFFICIENCY OXIDIZE_0C00031.LAB
CATALYST EFFICIENCY OXIDIZE ;0000032.LAB
CATALYST EFFICIENCY OXID]ZE_mBS.MB
CATALYST EFEICIENCY OXIDIZE -0000034.LAB
CATALYST EFFICIENCY OXIDIZE_0000035.LAB

CATALYST EFFICIENCY SAMPLE_0000036.LAB
CATALYST EFFICIENCY SAMPLE_O0O0037.LAB

3/9/2020
3/9/2020
3/9/2020
3//2020
3/9/2020

3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020

3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/8/2020
3/9/2020

3/9/2020
3/9/2020
3/8/2020
3/9/2020
3/9/2020
3/9/2020
3/5/2020
3/9/2020
3/972020
3/9/2020

3/9/2020
3/9/2020

14:50:45
14:51:44
14:52:43
14:53:81

14:54:40

14:55:39
14:56:38
14:57:37
14:58:36
14:59:35
15:00:33
15:01:32
15:02:31
15:03:30

15:04:29

15:05:28
15:06:27
15:07:26
15:08:25
15:09:23
15:10:22
15:11:21
15:12:20
15:13:19
15:14:18

15:15:17
15:16:15
15:17:14
15:18:13
151912
15:20:11
15:21:10
15:22:09
15:23:08
15:24:06

15:25:05
15:26:04

149.9
150.1
1504
1504

150.2

1500
1500
150.0
148.9
150.1
150.4
150.4
150.2
150.1

150.0

150.0
150.0
150.2
1504
1504
150.2
150.0
150.0
150.0
1499

150.1
150.4
1504
150.1
15000
149.8
150.0
1499
1s0.3
150.4

150.4

150.1

Pressure
Atm
0.983
0.982
0983
0.983

0.983

0.983
0.983
0.983
0.983
0.983
0.983
0.983
0.983
0.983

0.983

0.983
0.983
0.983
0.983
0.983
0.983
0.983
0.983
0.983
0.982

0.983
0.983
0.982
0.983
0.982
0.983
0.982
0.982
0,982
0.982

0.882

0.983

Ethane
ppm
0.002
0.010
-0.013
0.005
0.000
0.001

-0.023
-0.041
-0.058
-0.063
-0.020
-0.031
-0.076
-0.072
-0.073
-0.068

-0,053

0.294
0.684
0.846
0.634
0.666
0.656
0.642
0.636
0.652
0.642

0.645

0.256
0.130
0.095
0.111
0110
0.042
0.087
0.078
0.060
0.056
0.072

0.119

-0.032

Ethylene Oxide
ppb
0.646
-1.816
0.628
0.487
0.000

-0.269

22.402
25.855
24.553
23.920
27.157
22.581
20.241
20.752
18.245
15.920

22.163

1038.409
2190.984
2236.962
2357.934
2371.8%0
2375.438
2375.007
2379.776
2380.279
2382.868

2378.674

1282.430
2,671
3.096
1.770
0.385
-0.847
<0.401
-0.610
0434
0.582
-0.074

251181
88.591

-0.001
0,002
0.001
©.000
0.000
0.000

0.022
0.026
0.025
0.024
0.027
0.023
0.020
0.021
0,018
0.016

0.022

1.038
2,191
2.237
2.358
2372
2375
2.375
2380
2.380
2.383

2378

1282
0.003
0.003
0.002
0.000
-0.001
0.000
-0.001
0.000
0.001
G.000

0.251
0.089

Filter Interference.LAB
Scale
0.990
0.998
0.992
0.998
1.000

0.996

1.010
1.011
1.008
1.009
1017
1.010
1.003
1.007
1.011
1.013

1.010

1.038
1.054
1.033
0.999
1014
1013
1,021
1013
1015
1.015

1.016

1.061
0.889
0.885
0.902
0932
0.814
0.924
0.933
0.923
0.821
0.924

0961
1024

Methane
Scale
0.113
0.162
-0.036
0,085
0.000
0.067

-0.062
-0.155
-0.259
-0.302
-0.017
-0.142
-0.465
-0.446
-0.325
-0.398
0.257

0.640
1.552
1.108
0.568
0.886
0.856
0.830
0.635
0.752
0.767
0.768

-0.930
1737
1231
1.298
1366
0.745
1.067
1016
0.746
0.745
0.947

0689
-0.350

75.982
14,212
75.567
-1.795%
0.000

32.983

-163.010
-150.490
-93.338
+99.503
-203.414
~133.566
-25.802
-60.778
~112.051
-112.828

-115.478

~541.063
-876.372
-610.668
-239.682
-439.474
-452.913
-475.448
-401.493
~420.698
-411.877
-432.486

-516.361
833.195
931.011
753.790
461,204
741,623
598,151
533.305
658.162
662.912
609.226

263,737
-222.026

MAX.MKS.LASERPP

Volts
8.516
8.633
8.398
8477
8.555

8516

8.516
8516
8.125
8.398
8.594
8438
8398
8.516
8.242
8.516

8.426

8,633
8.438
8.281
8.711
8711
8.594
8.359
8.242
8.203
8.398
8359

8.594
8.398
8398
8.633
8.555
8.594
8.438
8.359
8281
8.633
8.477

8.359
8.359

Stack Temp

°F
80.128
80,903
81.645
81.673
81.200

81.110

80.806
80.531
80.311
80.250
80.916
81.697
81.615
81337
80.897
80.821

80.918

81.276
81.541
81.688
81.975
83,013
81621
81792
80.852
80.729
80.549

81.109

81.276
81.99
81712
81.319
80.855
80.226
80,186
80.153
81.044
82.149
80.769

81.572
81,123



viv-19-vG2€99-13826N

69C¢i0¢le

Sampie 2 Ave

Spike 2 Ave

Oxidation 2 Ave

EO Direct Ave

CATALYST EFFICIENCY SAMPLE_QWOOB&LAB

CATALYST EFFICIENCY SAMPLE_0D00039,LAB
CATALYST EFFICIENCY SAMPLE_0000040;LAB
CATALYST EFFICIENCY SAMPLE_0000041.LAB
CATALYST EFFICIENCY SAMPLE -0000042.LAB
CATALYST EFFICIENCY SAMPLE_0000043.LAB
CATALYST EFFICIENCY SAMPLE_0000044.LAB

CATALYST EFFICIENCY SAMPLE_OD00045.LAB

CATALYST EFFICIENCY SPIKE_0000046.LAB
CATALYST EFFICIENCY SPIKE_00QQ047.LAB
CATALYST EFFICIENCY SPIKE ‘00D0048.LAB
CATALYST EFFICIENCY SPIKE_0000049.LA8
CATALYST EFFICIENCY SPIKE_0000050.1LAB
CATALYST EFFICIENCY SPIKE_000C051.LAB
CATALYST EFFICIENCY SPIKE-0000052.LAB
CATALYST EFFICIENCY SPIKE_0O00053.LAB

CATALYST EFFICIENCY SPIKE -0000054.LAB

CATALYST EFFICIENCY OXIDIZE_0D00055.LAB
CATALYST EFFICIENCY OXIDIZE_-0000056.LAB
CATALYST EFFICIENCY OXIDIZE_0000057.LAB
‘CATALYST EFFICIENCY OXIDIZE_000D053.LAB
CATALYST EFFICIENCY OXIDIZE_DO0O059.LAB

CATALYST EFFICIENCY OXIDIZE '0000060:LAB

50PPM EO DIRECT_0000061.LAB
50PPM EQ DIRECT-0000062.LAB

50PPM EO DIRECT_0000063.LAB

SOPPM EO DIRECT-0000064.1AB

5S0PPM EO DIRECT_0O000065.LAB

ZERO DIRECT. 0000066.LAB
ZERO DIRECT_0000067.LAB

3/6/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020

3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020

3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020

3/9/2020
3/9/2020
3/9/2020
3/9/2020
3/9/2020

3/58/2020
3/9/2020

15:27:03
15:28:02
15:29:01
15:30:00
15:30:58
15:31:57
15:32:56

15:33:55

15:34:54
15:35:53
15:36:52
15:37:51
15:38:49
15:39:48
15:40:47
15:41:46
15:42:45

15:43:44
15:44:43
15:45:41
15:46:40
15:47:39

15:48:38

15:49:37
15:50:36
15:51:35
15:52:34
15:53:32

15:54:31

15:55:30

1439
143.9
149.9
150.2
1504
150.3

150.1

1500
150.0
1499
1500
150.3
150.5
150.2
150.1

148.9

149.8
149.9
150.1
1503
150.4

150.1

1500
150.0
150.0
1498
150.1

1504
1505

Pressure

Atm

0.982
0.983
0.983
0.983
0.983
0.983

0.982

0983
0.983
0.983
0.982
0.982
0.983
0,583
0.982

0.982

0.982
0.982
0.982
0.981
0.982

0.982

0.975
0.975
0.975
0.975
0.975

0.981

0.981

Ethane

ppm

0.008

<0.055
-0.032
-0.041
-0.062
£0.079
-0.094

-0.062

0.073
0.537
0.621
0.646
0.642
0.627
0,598
0.606
0.600
0.615

0.041
0.071
0.057
0.039
0.026
0.006

0.040

0.211
6.447
5.871
5.867
5.864

6.012

1.708

-0.026

Ethylene Oxide

ppb

32.685
29.688
26.975
25.214
22.810
23391
19.949
23.668

19.267
2127.034
2333.656
2370.033
2403.692
2403.876
2403928
2406.878
2405464

2404.768

425.834
-1.141
-0.083

0.746
1.066
0.463

0.210

831.254
52265.568
53702.937
53702:468
53724.356

53348.832

6268.817

11.182

ppm

0.033
0.030
0.027
0.025
0.023
0.023
0.020
0.024

0.018
2127
2.33¢
2.370
2.404
2.404
2.404
2.407
2405

2.405

0.426
0,001
0.000
0.001
0.001
0.000

0.000

0.831
52.266
53.703
53.702
53.724

53.349

6269

0.011

Filter interference 1AB

Scale

1070
1.034
1.042
1041
1.039
1.038
1.039
1.040

1.044
1.031
1.030
1.031
1.034
1030
1.026
1.030
1.035

1.031

1.027
0.892
0.909
0.922
0.930
0.932

0.917

1.003
-2.558
-1.808
<1.808
-1.809

~1.9%6

1.083

0.994

Methane

Scale

0127
-0.440
0.281
-0.400
0.557
-0.716
-0.884

-0.567

-0.748
0.094
0.253
0270
0.526
0.419
0.170
0.227
0.309
0.330

-0.917
0.949
0.847
0.607
0.408
0128

0.588

-0.100
~1:305
-0.820
0,801
0.778

-0.926

~1.087
-0.144

<448.700
~713.082
~306.454
-375.592
-352.098
-314.786
-279.998
-282.712
-321.037

~330.131
-450.517
-488.545
-467.582
-556.386
-176.221
-436.739
-470.171
-535.981

-495.100

+117.161
894.424
757.804
725.057
€42.788
£58.663

735.768

-20.611
37653.810
28927.080
28944.891
28947.925
31118426

=2014.582

142.542

MAX.MKS.LASERPP

Volts

8.594
8.594
8711
8.398
8.359
8438
8.555

8.492

8.438
8477
8.398
8.672
8.672
8.594
8.438
8477
8.516

8.539

8.594
8281
8.359
8.633
8711
8.516

8.500

8281
8281
8.750
8.594
8.398

8.506

8.672

8.594

Stack Temp

°F

80.726
80.336
80.659
81676
82375
82.051
81.462

81.645

81.197
80.931
80.775
81.148
82.108
82.442
81.892
81.450
81.114
81.802

80.870
80.769
81.526
82210
82.308
81731

81.709

81.285
81.026
80.836
80,800
81.413

81019

82.073

82.341




EMRC Gas Flow Monitor RM-202-SN 00644

7-Day Calibration Drift Determination
N1/A X

Analytical Technologies

Stack AP, Raw Stack AP, Raw

Date Time (in H,0) Diff. (% of span) Time (in H,0) Diff. (% of span)
3/6/2020 || 09:26:18 0.0087 0.44 09:30:14 2.0000 0.00
3/7/2020 § 08:30:32 0.0085 0.42 08:35:26 2.0000 0.00
3/8/2020 || 09:22:05 0.0090 0.45 09:27:59 2.0000 0.00
3/9/2020 || 06:34:32 0.0069 0.35 06:39:27 2.0000 0.00

3/10/2020}f 07:40:28 0.009% 0.50 07:44:23 2.0000 0.00
3/11/2020 07:21:31 0.0085 0.42 07:26:26 2.0000 0.00
3/12/2020) 07:44:56 0.0099 0.49 07:49:50 2.0000 0.00

AVG= 0.0088 0.439 2.0000 0.000

M928ET-663754-RT-414 213 of 269
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M A X Table contains unaveraged concentration values.

Analytical Technologies

Time Temp {°C) P;ii::)re DP K-Factor Stack Velocity (ft/sec) Volumet(gi;it;ck How q?iiiitf(iiﬁnel:;rg;a] Tempegag§?§egee5j
STACK EMISSIONS_0000021.LAB  3/5/2020  08:30:54 1512 0.983 0.633 45.686 51721508 | 0.883 75.195
STACK EMISSIQNSf0660022,LAB  3/5/2020  08:31:53 1512 0.982 0111 | Undefined Undefined 0014 75.208
STACK EMISSIONS_0000023.LAB  3/5/2020 0832552  150.9 0.982 -0.105 Undefined Undefined 0.015 75.226
STACK EMISSIONS_0000024.LAB 3/5/2020 08:3351 1510 0982 | 0098 ~ Undefined Undefined 0.015 75.421
STACKEMISSIONS 0000075.LAB  3/5/2020  08:34:50 1508 0982 | -0.108 Undefined Undefined 0.014 75.348
STACK'E’M'IVS’SIONVS’_ODOOOHZVG.LAB  3/5/2020 083549 1508 0982 0003 |  Undefined Undefined 0247 75.357
STACKEMISSIONS_0000027.1AB  3/5/2020  08:36:48  150.7 0.982 o032 ‘ 32702  37007.779 ' 0574  7sam2
STACK EMISSIONS_0000028.LAB  3/5/2020 083747 1508 0983 . oe: 45715 51696.613 0.883 75.794
STACKEMISSIONS_0000029.LAB  3/5/2020  08:38:46 1502 098 | 0662 6736  sams0an 0.912 76.059
S’TA"CK,"E"MISS!ONS“OOOOOBO;LAB  3/5/2020 083945 1496 0982 | 0667 46909 53066.581 0917 75.601
STACKEMISSIONS_0000031LAB  3/5/2020  08:40:44 1499  0.982 0.272 30011 33822.654 0522 77622
STACK EMISSIONS_0000032.1AB  3/5/2020  08:41:42 1499 0982 1750 4+ 76197 85699.627 2.000 78.718
STACKEMISSIONS_0000033.1AB  3/5/2020 04241 1510 098 | 1750 76.230 85662014 | 2.000 79,191
STACKE’MiSS)ONS,_OOOOOSALAS  3/5/2020 084340 1511 Cose2 | 1750 : 76.260 85628.335 2.000 79.615
STACKEMISSIONS_0000035.LAB  3/5/2020  08:44:39 1514 o8 | 1.750 76.256 | sse32604 | 2000 79.560
STACKEMISSIONS 0000036.1AB  3/5/2020 084538 1511 ose2 |  o06% 48,084 . saotamas | o 79.374
STACKEMISSIONS 0000034.1AB  3/6/2020 082519 1502 0995 0622 45180 51402753 0.872 72555
STACKEMISSIONS 0000035.LAB  3/6/2020  09:26:18 1516 0.995 0108 Undefined Undefined 0.014 72.643
STAcK~EMIss|QN5;0000636'. LAB ,'3/6'/2020'" 09:27:17 152.2 0.994 018 1 Undefined Undefined 0.006 74.148
STACKEMISSIONS 0000037.LAB  3/6/2020  09:28:16  152.1 0995 -0.188 Undefined Undefined 0.006 75.107
STACKEMISSIONS_000D038.LAB  3/6/2020  09:29:15 : 1519 0995 010 Undefined Undefined | 0.008 74.243
STACKEMISSIONS_0000039.LAB  3/6/2020  09:30:14 1517 0995 170 | 7ssm 86063.946 2.000 74167
srAckEM;sleNs_doooodo.,LAB, 362020 ‘,09:‘3'1:13,, 1517 0995 1750 75976 . ssoag114 | 2,000 75607

7-Day CD Flow Results Page 1
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STACK EMISSIONS_0000041.LAB
STACKEM ISSIONS_,OODOMZ‘LAB

STACK EMISSIONS_0000043.LAB

STACK EMISSIONS 0000044.LAB

STACK EMISSIONS_0000026.LAB
STACK EMISSIONS_OOOOOZZLAB
STACK EMISSI'QNS_’QOOOOZS.LAB
STACK EMISSIONS_OOOOOZS‘LAB
STACK EMISSIONS_0000030.LAB
STACK EMISSIONS_0000031.LAB
STACK EMISSIONS_0000032.LAB
STACK EMISSIONS_OOOOOBB;.LAB
STACK EMIS’S'K'D"NS_VOOOOOS,ZI.LAB’,

STACK EMISSIONS_0000035.LAB

STACK EMISSIONS_0000052.LAB

STACK EMISSIONS_0000053.LAB
STACK EMISSIONS_0000054.LAB

STACK EMISSIONS_0000055.LAB

STACK EMISSIONS_0000056.LAB

STACK E,MISSVIONS;OOOQOSIJLAB' .

STACK EMISSIONS_0000058.LAB

STACK EMISSIONS_0000059.LAB

STACK EMISSIONS_0000060.LAB

STACK EMISSIONS_0000061.LAB

STACK EMISSIONS_0000062.LAB

3/6/2020
3/6/2020
3/6/2020

3/6/2020

3/7/2020

3/7/2020

 3/7/2020

3/7/2020

3/7/2020

3/7/2020

3/7/2020

3/7/2020

-3/7/2020
3/7/2020

3/8/2020

3/8/2020

3/8/2020

3/8/2000

3/8/2020

3/8/2020

3/8/2020
3/8/2020
3/8/2020

3/8/2020

Time

09:32:12
09:33:11
09:34:10

09:35:08

08:30:32
08:31:31

08:32:30

08:33:29

-08:34:27

08:35:26
08:36:25
08:37:24

08:38:23

08:39:22

09:21:06
09:22:05

09:23:04

09:24:03

09:25:02

- 09:26:01

09:27:00

09:27:59

09:28:57

09:29:56

09:30:55

Temp {°C)

1516

1515
1515
150.9

1516
’ 150.4
1503
1503
150.2
151.1
151.0
150.9
151.0

151.1

150.4
150.9
1503
1502
150.1
150.2
1507
150.7
150.4
1502
1503

Pressure
{Atm)

0.995
0.995
0.994

0.995

1.001
1.000

1.001

1.001

1001

1.001
1.001
1.001
1001

1.001

0.990

0981

0.991

0.991

0.991

0990

0.991
0991
0.991

0991

0.990

DP K-Factor Stack Velocity {ft/sec)

1.750
1.750
1.750
0.617

0166
-0.169 k
-0.164
0.161
0341
1.756
1.750
1.750
1.750°

0.396

0.633
-0.113
0176
0.169

0174
0168
0427
1.750
1750
1750
1750

7-Day CD Flow Results

76.036

76.038
76.040
45.139

Undefined
Undéfined
Undefined
Undefined
33.476’
75.926
76.043
76.109
$76:141
36.208

45771
Undefined

Undefined

~““Undefined:

Undefined

Undefined

37.669
76.265
76.274

76.264

76258

Volumetric Stack Flow -UD.Stack Differential
Pressure {in H20)

{scfm)

85880.840
85879.129
85875.955
50979.711

Undefined
’U ndefined
Undefined
Undefined
38003.503
86005.236
85872.779
85798.616
85762.335
40783.473

51634.842
Undefined
Undefined
Undefined
Undefined
Undefined
42293.225
85622.766
85612.596
85624459
85630.999

2.000
2,000
2.000
0.867

0.008
0‘008’ ’
0.009
b.OOQ
0.591
2.000
2.000
2.600
2.000
0.646

0883
0.014
0.007
0.008
0.008
0.008
0677
2.000
2.000

2,000
2,000

UD Stack

Jemperature {degrees

)

76.447
76.468
76.508
76.480

74.655

74.991

74.185

73.831
73:718
74.896
76.548
77.476
77.930
77.924

77.097
77.106
77.918
79.093
79.457

79.753
79.652
79.685
79.814
79.664
79.582

Page 2



UD.Stack
Temperature {degrees
F) ‘

P Vol tric’S Fi 5 1 i
Time Temp{°C) ressure DP K-Factor Stack Velocity {ft/sec) olumetric Stack Fow pg{zzt:g;e}:;rgga‘

{Atm) {scfm)
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STACK EMISSIONS_0000063.LAB

ZERO DIRECT_0000064.LAB
ZERO DIRECT__OOOOOGS.LAB

STACK EMISSIONS_0000053.LAB
STACK EMISSIONS_GOOOOS4.LAB
STACK EMISSIONS. D000055.LAB
STACK EMISSIONS_0000056.LAB
STACK EMISSIONS. 0000057.LAB
STACK EMISSIONS_0000058, LAB
STACK EMISSIONS_0000059.LAB
STACK EMISkS!ONS_(’)OOkOOGO.LAB’ '
STACK EMISSIONS_0000061.LAB
STACK EMISSIONS_0000062.LAB

STACK EMISSIONS_0000063.LAB

ZERO DIRECT_0000064.LAB

STACK EMISSIONS_0000044.LAB
STACK EMISSIONS 0000045.LAB

STACK EMISSIONS_0000046.LAB

STACK EMISSIONS_000D0047.LAB

STACK EMISSIONS_0000048.LAB

STACK EMISSIONS_0000049.LAB

STACK EMISSIONS_0000050.LAB
STACK EMISSIONS_0000051.LAB
STACK EMISSIONS_0000052.LAB

STACK EMISSIONS_0000053.LAB

3/8/2020

3/8/2020

3/8/2020

3/9/2020
3/9/2020

3/9/2020

3/9/2020

3/9/2020

3/9/2020

3/9/2020

3/9/2020

3/9/2020

3/9/2020

3/9/2020

3/9/2020

3/10/2020

3/10/2020

3/10/2020
3/10/2020
3/10/2020

3/10/2020

3/10/2020

 3/10/2020

3/10/2020

3/10/2020

09:33:00
09:33:14

06:33:34
06:34:32
06:35:31
06:36:30

+06:37:29

06:38:28
06:39:27
06:40:26
06:41:25
oe‘;42:24

 06:43:23

06:44:28

07:39:28

07:40:28

07:41:27

. 074225

07:43:24

07:44:23

07:45:22

07:46:21 .

07:47:20

074819

093154

1504
150.3

150.2
1505
150.8
150.9
1509
150.8
11505
1503
1503
1500
1500
150.0

150.3
1512
iSl.9
1521
151.9
1513
150.2
1500
150.0
1501

0.991
0.990

0986 -

0.986
0.986
0.986
0986

0.986

0.985

0.986
0.986
0.986
0986
k 0.986‘

0.988

0988
0.988

- poss

0.988
0.’988:"
0.988
0989
0.989
0.988

1.750
0.584

0.689
0183
01w
0174
0174
0.259
1.750
1.750
1.750
1.750
1750
0603

0.649
0111
0.165
0176

0.219
1750
1.750
1750
1750

0617

7-Day CD Flow Results

76251
76.248
44035

47:877
Undefined
Undefined
Undefined
Undefined

29.395

76453

76.450

76.461

76.458

76.455

44,881

46.201

Undefined

Undefined

Undefined

26.946
76111
76.043

75955

75.917

. 45089

85630234

85642.627

49475675

53670.268

Undefined
Undefined

Undefined

Undefined:

32848.053
85412.390
85415.756

-85403.981

85407.346

85409.987

50159.103

52377.555

Undefined

Undefined
Undefined
30369.305

85795936

85873.268
85972123
86015.546
51Mi.726

2.000
0.834

0.939

0.006
0.007
0.008
0.008
0.509
2.000
2.000
2.000
2.000
2.000
0.853

0.899
0.014

0.009

0.007

0.469
2.000
2.000

2.000

2.000

0.867

79.435
79.280

80.507
80.302
81117
82.088
82.283
82. 213
82.347
82. 305
82.454
82.411
82.378
82.152

74.450
75.284
75.824
76.896
77588

77.508

76.541
75.308

74.768

75241

Page 3



viv-19-vG2€99-13826N

69240 /L2

STACK EMISSIONS_0000020.LAB

STACK EMISSIONS_0000021.LAB
STACK EMISSIONS_0000022.LAB
STACK EMISSIONS_0000023.LAB

STACK EMISSIONS_0000024.LAB

STACK EMISSIONS_0000025.LAB

STACK EMISSIONS 0000026.LAB

STACK EMISSIONS_0000027.LAB
STACK EMISSIONS_0000028.LAB
STACK EMISSIONS_0000029.LAB

STACK EMISSIONS. 0000030.LAB

STACK EMISSIONS_0000031.LAB

STACK EMISSIONS_0000032.LAB

STACK EMISSIONS_0000033.LAB

STACK EMISSIONS_0000034.LAB

STACK EMISSIONS_0000035.LAB
STACK EMISSIONS_0000036,LAB
STACK EMISSIONS_0000037.LAB

STACK EMISSIONS_0000038,LAB

STACK EMISSIONS_0000039.LAB

STACK EMISSIONS_0000040.LAB

STACK EMISSIONS_0000041.LAB

STACK EMISSIONS_0000042 LA

STACK EMISSIONS_0000043.LAB

STACK EMISSIONS_0000044.LAB

STACK EMISSIONS_0000045.LAB

3/11/2020
3/11/2020

3/11/2020

3/11/2020

3/11/2020

3/11/2020

3/11/2020

3/11/2020
3/11/2020
3/11/2020
3/11/2020
3/11/2020

3/11/2020

3/11/2020
3/11/2020
3/11/2020

- 3/11/2020

3/11/2020

 3/11/2020

3/11/2020

3/11/2020

3/11/2020

- 3/11/2020

3/11/2020

3/112020

3/11/2020

Time

07:20:32
07:21:31
07:22:30

07:23:29

07:24:28

07:25:27

07:26:26

07:27:24

07:28:23

07:29:22

07:30:21

07:31:20

07:32:19

07:33:18

- 07:34:17

07:35:16

07:36:14

07:37:13

07:38:12 :

07:39:11

07:40:10

07:41:09

074208

07:43:07

07:44:06

07:45:04

Temp {°C)

150.1
150.1
1511
1513
1515
1513

1504

149.9
149.9
1500
149.9
iSO.l
150.1
iS0.0

1500

150.0

1500

150.0

150.0
149.9
150.1

',15,0‘.0
150.0
150.0
150.0

1500

Pressure

{Atm)

0.985

0.985

0.985

0.985
0.985
0.985

0.985

0.985

0.985

0.984

0985

0.985

0985

0.985

 poss

0.985

0985

0.985

0.985

0985

0.985

098

0.985

0986

0.985

0985

DP K-Factor Stack Velocity {ft/sec)

0.586
-0.116
-0.183

0177

0186

0253
1.750
1.750

1.750
0872
0.569

05690
0551
0.603

' O.SSG
0.617
0583
0.649
0.5'53 i
0.595
0622
0.580
0562
0.649

0685 .
0.59

7-Day CD Flow Results

44007 -

Undefined

Undefined

Undefined
Undefined
28.954
76005

76.062

76.039

53.686
43.432
47.809
42,699
aa651
42.843
45.151
43.888

46.285

46430 -

44.326

45299

43.772

43.068

46.289

47555

44.266

Volumetric Stack Flow -UD Stack Differential
Pressure {in H20)

{scfm)

49705:911
Undeﬁnéd
Undefined
Undefined
Undefined

32662.506

85814.699

85851.780
85876.931
60614.134

48874.885

53884.851
48186.266
50422.582
48400.775
51017.695
49597.760

52311.584

52483.977

50105.554

51201.004

49481669
- 48687.133
52332.567

53758797

50041.725

0.836
0.013

0.007

0.007
0.006
0.503
2.000

2,000
2.000
1.122
0.819
0.940
0.801

0853
0.806
0.867

0.833

0.899
0.903
0.845
0872
’ b;830
0.812
0.899
0935
0.844

UD:Stack

Temperature (degrees

F)

76.441
76.355
77.250
77.936

177433

77.109

77.274

76.810
7649
76.645
78.428

77.579

76,902

76.544
76.325
76.233

- 76.157
76.102
76,013
76.010
76.065

75992
75.974
75.934

75977

75.968
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69C 40 8l¢C

: UD, Stack
Pri Vol tric Stack Fl UD;Stack Diff i
Time Temp{°C) essure DP X-Factor Stack Velocity (ft/sec) olume (rsl::: fm)ac oW Presitl:zre (‘me}:;rg;al Temperature {degrees |

{Atm)

F)

STACKEMISSIONS 0000046.1AB ~ 3/11/2020  07:46:03 ' ~ ose6 | 4322 | amman1 :

STACKEMISSIONS_0000047.LAB  3/11/2020 0747:02 1505 0.985 0.619 | asas 51037.908 0.869 77.271
STACKEMISSIONS_0000033.LAB  3/12/2020 074357 1501 0.979 0.559 42.958 . asss3a01 0809 76.077
STACKEMISSIONS_0000034.LAB  3/12/2020  07:44:56 1503 0979 0116 Undefined Undefined o013 76,013
STACKEMISSIONS_0000035.LAB ~ 3/12/2020 074555 1511 0.979 0111 Undefined Undefined 0.014 76.047
STACKEMISSIONS_0000036.LAB  3/12/2020 07:46:54 1503 0979 0178 Undefined | Undefined 0.007 78226
STACKEMISSIONS_0000037.LAB  3/12/2020 07:47:53 1508 0979 0.183 Undefined Undefined 0.007 78.083
STACKEMISSIONS 00000381AB  3/12/2020 07:4851 1504 0979 0168 Undefined Undefined 0008 77.228
STACKEMISSIONS_0000039.LAB  3/12/2020  07:49:50 1509 0.978 170 76.084 85826891 2000 77.121
STACKEMISSIONS 0000040LAB  3/12/2020 07:50:49 1503 0979 1750 76071 85841.042 2.000 76,944
STACKEMISSIONS_000004LLAB  3/12/2020  07:51:48 1502 078 | 1750 76048 gs67651 | 2000 76612
STACKEMISSIONS 0000042.LAB  3/12/2020 07:5247 1500 0979 1750 76.036 85880595 | 2000 76.450
STACKEMISSIONS_00000431AB  3/12/2020 07:53:46  150.0 0.979 1750 76.030 85887.192 2.000 76.367
STACK Em,1551'0N,s_00d0044,tAB  3/12/2000  07:54:45 1500 0979 | 1750 & 76025 85893.792 2:000 Sy 78285
STACKEMISSIONS_0000045.LAB  3/12/2020 07:55:44 1500  0.978 0373 35.119 30650.876 0.623 76.645

7-Day CD Flow Results Page 5



N1/A X

Analytical Technologies

}Stért Date: - 12/5/2020

End Date: 2/11/2020

Sample Description: Common Stack Emissions

O.uantMethod EMS-10 Ethylene Oxide [Medline] (Modified)

Results Averaging: off

Dataset Comments: 7-Day Calibration Drift Test

Ce:rti‘ﬁed Calibration Cy;linder

o Certified Conc Analytical
Bottle Expiration  Gas ' .
{(ppm) Uncertainty
Ethylene Oxide 2.103 5%
EBO113081 15-Oct-20
Ethane 503.1 2%

7-Day Calibrétion Drift Test

EO Span Calibration

Date Start Time €0 zero

(ppb) (ppb) Error (%)

2/5/2020 00:01:59 -0.952 2246 6.793%
2/6/2020 00:01:04 0.010 2248 6.873%
2/7/2020 09:52:23 0.014 2251 7.057%
2/8/2020 00:01:59 -0.883 2247 6.844%
2/9/2020 00:01:59 -0.018 2247 6.844%
2/10/2020 00:01:59 -1.409 2246 6.823%
2/11/2020 00:01:59 0.606 2248 6.873%
Calibration Drift (%) 0.080%

NOTE: On Feb 7, 2020, calibration sequence was not executed at midnight due to a power outage. Once
power was restored, calibrations were performed at 9:50am. No other maintenance, adjustments or
repairs were made.

CD= |CEﬁna/ - CE/ l

M928ET-663754-RT-414 219 of 269



viv-19-vG2€99-13826N

69¢ 40 022

M/A\X Table contains unaveraged concentration values.

Analytical Technologies

Methane [150C] [74- Water [150C] [7732-
82-8] [2x8cm-1] 18-5] [2x8cm-1]
[Aromatics Filter] [Aromatics Filter]
[SN110383419] [SN110383419]

Ethane [150C] [74-84- Ethylene Oxide [150C]
0] [2x8cm-1] [75-21-8] [2x8cm-1]
[Aromatics Filter] [Aromatics Filter]

Pressure

Time Temp (°C) (Atm)

2/5/2020 00:01:59

2/5/2020 00:03:57 2.037

2/5/2020 00:09:13 160.544

2/5/2020 00:09:42
[0 D 2

EO DIRECT_0000026.LAB 00:10:12

EO DIRECT_0000028.LAB 00:10:41

’

00:02:03

7=

ZERO DIRECT_0000004.LAB 00:04:00

EO DIRECT_0000022.LAB 2/6/2020  00:09:12

7 Day Calibration Drift Results Page 2
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69¢ 0 L2

Ethane [150C] [74.84- Ethylene Oxide150c) /o ane LOCI 78 Woter 11500] L7322

Ol[2x8em-1]  [7521-8] [x@eme1) 20 x8em-) e
[Aromatics Filter] [Aromatics Filter] [fronities filted] [Bromatics piter]
[SN110383419] [SN110383419]

Pressure

Time Temp [°C) (Atm)

|EO DIRECT_0000024.LAB 2/6/2020  00:09:42 ? :' . 5 157.084

00:10:11

155.145

10:02:05 . | 155.200

ZERO DIRECT_0000002.LAB 2/8/2020

7 Day Calibration Drift Results Page 3



Methabe [150C] [74- Water [150C] [7732-
82-8] [2x8cm-1] 18-5] [2x8cm-1]
[Aromatics Filter] [Aromatics Filter]

Ethane [150C] [74-84- Ethylene Oxide [150C]
0}-[2x8cm-1] [75-21-8] [2x8cmi-1]
[Aromatics Filter] [Aromatics Filter]

Pressure

Time Temp (°C) (Atm)

[SN110383419]

viv-19-vG2€99-13826N

69¢ 40 22

ZERO DIRECT_0000004.LAB
IFH_TE
EQ DIRECT_0000022.LAB

EO DIRECT_0000028.LAB

I:EQ

|zzro

ZERO DIRECT_0000002.LAB

eoor
EO DIRECT_0000026.LAB

2/8/2020

00:03:57

00:04:56

2/8/2020  00:09:12

504.564

505.194

199

00:10:11 . 505.079

7 Day Calibration Drift Results

[SN110383419]

151.873

150728 -

164.190
163.347

162.886

153.241

Page 4
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69¢ 40 €2¢

Methane [150C] [74- Water [150C] [7732-
82-8] [2x8cm-1] 18-5] [2x8cm-1]
[Aromatics Filter] [Aromatics Filter]
[SN110383419] [SN110383419]

Ethane {150C] [74-84- Ethylene Oxide [150(]
0] [2x8cm-1] 175-21-8] [2x8cm-1]
[Aromatics Filter] [Arematics Filter]

Pressure

Time Temp (°C) (Atm)

o) DIRECT_0000028.LAB 2/9/2020  00:10:41 | 505.324 | 162.799

00:01:59

EO DIRECT_0000022.LAB
|roore

EO DIRECT_0000024.LAB

ZERO DIRECT_0000004.LAB 2/11/2020  00:03:57

EO DIRECT_0000022.LAB 2/11/2020  00:09:13 505.104 163.960

7 Day Calibration Drift Results Page 5
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69¢ 0 v

Time

Temp (°C)

Pressure
(Atm)

Ethane [150C] [74-84- Ethylene Oxide [150€]

0] [2x8cm-1]
{Aromatics Filter]

[75-21-8] [2x8cm-1]
[Aromatics Filter]

Methane [150C] [74- Water [150C] [7732-

82-8] [2x8cm-1]
[Aroni)atics Filter]
[SN110383419]

18-5] [2x8cm-1]
[Aromatics Filter]
[SN110383419]

00:09:42

505.338

505.220

505.195

7 Day Calibration Drift Results

os103 1

-0.499

-0.505

sy

16l1.161

160.782

Page 6




Medline Industries: Waukegan, lllinois
March 2020 EtO Abatement System Common Stack Initial PS Test

APPENDIX F
CALIBRATION DATA
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M MONTRO S E EPA Method 205 Field Datasheet Page 1 of 3

AR QUALITY SERVICES

Project Information Notes:

Date  2/13/2020 Project# "0928ET

Customer / Facility Medline Waukegan

Unit ID / Sample Location = ETO Abatement System Common Stack and Inlets #2 and #3

Operator  William C. James

IEquipment Information

Calibration gas diluter ID/SN Environics SN 5701 Calibration expiration date  1/20/2021
Audited dilution device (DD) & DD1 @ DD2 ©pb3 ODD4 CDD5 [ DDb6 O DD7 O DD8

DDs used to generate cal gases DD1 DD2 pDD3 O pbb4 O DD5 1 pDe O Db7 D DDS

Total flow rate, LPM 7 Analyzer ID/SN Servomex 01440D1/4214 Analyte 02 Span value 25

Calibration Gas Information

Tag Value [Units (ppm or %) Cylinder ID Pressure (PSI) Expiration Date
Dilution Level 1 Cylinder 22.40 % EB0033448 1900 6/19/2027
Dilution Level 2 Cylinder 22.40 % EBO0033448 1800 6/19/2027
Direct Inject Cylinder* 12.04 % CC173097 1850 1/28/2027
IPerformance Data
Predicted | Units Analyzer Response
Diluted (ppm
Value*™ | or %) Time Injection 1 Time Injection 2 Time Injection 3 Average
Dilution Level 1 12.04 % 16:40 12.10 16:56 12.14 17:12 12.17 12.14
Dilution Level 2 6.00 % 16:42 6.01 16:58 6.04 17:15 6.05 6.03
Direct Inject Gas 12.04 % 16:53 12.00 17:10 12.05 17:25 12.08 12.04
Calculations
DI DI - Difference of each injection from the average analyzer
Injection 1 Injection 2 Injection 3 response
Ditution Level 1 0.30% 0.03% 0.27% DI% ={(I-R/1}*100
Dilution Level 2 0.39% 0.11% 0.28% DL - Difference from predicted for each dilution level
Direct Inject 0.36% 0.06% 0.30% DL% =(P-R/P)*100
1 - Each individua! injection
DL R - Average Response
Dilution Level 1 Dilution Level 2 Direct Inject P - Predicted diluted value
0.80% l I 0.56% | | 0.03% DI must be within 2% of the average instrument response for
that dilution.

DL must be within 2% of predicted value.

* The Direct Inject Gas must be independent of the Dilution Laevel gases.
** One of the Dilution Levels must be within 10% of the Direct Inject gas tag value
All injection responses must be within 2% of the average instrument response for that dilution.

For each level of dilution the average concentration output from the analyzer must be within 2% of the predicted value.

QA/QC Check: Completeness __ Legibility  ~ Accurscy __ Specifications

Checked by: Team Leader: 001AS-QMS-WB-EPA205

M928ET-663754-RT-414 ' 226 of 269




M MO NTRO S E EPA Method 205 Field Datasheet Page 1 of 3

AR QUALITY SERVICES

Project Information Notes:

Date  2/13/2020 Project #

Customer / Facility Medline Waukegan

Unit ID / Sample Location  ETO Abatement System Common Stack and Inlets #2 and #3

Operator  William C. James

Equipment Information

Calibration gas diluter ID/SN Environics SN 5701 Calibration expiration date  1/20/2021
Audited dilution device (DD) @ DD1 4 DD2 bp3 ©1Db4 ODDSs (1 DDe ©ODD7 [1DD8

DDs used to generate cal gases [ DD1 DD2 bDb3 KO DD4 (O DDS5 (1 DDe [ pb7 [ DD8

Total flow rate, LPM 7 Analyzer ID/ISN Servomex 01440D1/4214 Analyte CO2 Span value 12

Calibration Gas Information

Tag Value |Units (ppm or %) Cylinder ID Pressure (PSI) Expiration Date
Dilution Level 1 Cylinder 22.40 % EB0033448 1900 6/19/2027
Dilution Level 2 Cylinder 22.40 % EB0033448 1900 6/19/2027
Direct Inject Cylinder* 3.958 % CC173097 1950 112812027
Performance Data
Predicted | Units Analyzer Response
Diluted (ppm
Value*™ | or %) Time Injection 1 Time Injection 2 Time Injection 3 Average
Dilution Level 1 3.95 % 16:43 3.97 17:00 3.96 17:16 3.94 3.96
Dilution Level 2 2.00 % 16:45 2.01 17:02 2.00 17:18 2.03 2.01
Direct Inject Gas 3.96 % 16:53 3.99 17:10 4.01 17:26 3.95 3.98
Calculations
DI D1 - Difference of each injection from the average analyzer
Injection 1 Injection 2 Injection 3 response
Dilution Level 1 0.34% 0.08% 0.42% Di% = (I-R/1)*100
Dilution Level 2 0.17% 0.67% 0.82% DL - Difference from predicted for each dilution leve!
Direct Inject 0.17% 0.67% 0.84% DL% =(P-R/P)* 100
| - Each individual injection
DL R - Average Response
Dilution Level 1 Dilution Level 2 Direct Inject P - Predicted diluted value
0.17% l | 0.67% | I 0.64% DI must be within 2% of the average instrument response for
that dilution.

DL must be within 2% of predicted value.

* The Direct Inject Gas must be independent of the Dilution Level gases.
** One of the Dilution Levels must be within 10% of the Direct Inject gas tag value
All injection responses must be within 2% of the average instrument response for that dilution.

For each level of dilution the average concentration output from the analyzer must be within 2% of the predicted value.

QA/QC Check: Completeness ___ Legibility_  Accuracy ____  Specifications ____

Checked by: Team Leader: 001AS-QMS-WB-EPA205

M928ET-663754-RT-414 227 of 269
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M M(OU,NI I%HQ/ §E, EPA Method 205 Field Datasheet Page __ 1 of 3
Project Information Notes:

Date  2/13/2020 Project #

Customer / Facllity Medline Waukegan

Unit ID / Sample Location ~ ETO Abatement System Common Stack and Inlets #2 and #3

Operator  William C. James

Equipment Information

Calibration gas diluter ID/SN Environics SN 5701 Calibration expiration dete  1/20/2021
Audited dilution device (DD) 2 DD1 0 DD2 L DD3 @DD4 O DD5 I DD O DD7 DIDDB8

DDs used to generate cal gases 4 DD1 {1 DD2 Mpb3 #DD4 (IDDS5S (1 DDe [ DD7 [ pD8

Total flow rate, LPM 7 Analyzer ID/SN Teco 48H-122421 Analyte CO Span vaiue 30

Calibration Gas Information

Tag Value [Units (ppm or %) Cylinder ID Pressure (PSI) Expiration Date
Dilution Level 1 Cylinder 907.00 ppm EB0019274 1800 8/26/2024
Dilution Level 2 Cylinder 907.00 ppm EB0019274 1800 8/26/2024
Direct Inject Cylinder* 18.28 ppm CC173097 1950 1/28/2027
Performance Data
Predicted | Units Analyzer Response
Diluted (ppm
Value™ | or %) Time Injection 1 Time Injection 2 Time Injection 3 Average
Dilution Level 1 10.00 ppm 16:47 9.97 17:05 9.92 17:21 9.81 9.90
Dilution Level 2 18.28 ppm 16:49 18.26 17:07 18.00 17:23 18.38 18.21
Direct Inject Gas 18.28 ppm 16:53 18.19 17:10 18.08 17:25 17.99 18.09
Calculations
DI DI - Difference of each injection from the average analyzer
Injection 1 Injection 2 Injection 3 response
Dilution Level 1 0.70% 0.20% 0.92% DI% =(I-R/1)*100
Dilution Level 2 0.26% 1.19% 0.91% DL - Difference from predicted for each dilution leve!
Direct Inject 0.57% 0.04% 0.54% DL% =(P-R/P)*100
| - Each individual injection
DL R - Average Response
Dilution Level 1 Dilution Level 2 Direct Inject P - Predicted diluted value
o o, o, DI must be within 2% of the average instrument response for
1.00% 0.36% 1.06%
that dilution.

DL must be within 2% of predicted value.

* The Direct Inject Gas must be independent of the Dilution Level gases.
** One of the Dilution Levels must be within 10% of the Direct Inject gas tag value
Ali injection responses must be within 2% of the average instrument response for that dilution.

For each level of dilution the average concentration output from the analyzer must be within 2% of the predicted value.

QA/QC Check: Completeness __ Legibility __ Accuracy___ Specifications____

Checked by: Team Leader: 001AS-QMS-WB-EPA205

M928ET-663754-RT-414 228 of 269



RM FIELD DATA

Cliant Medline Waukegan
Location Waukagan, lllinois
Source ETQ Abatemant System Common Stack and Inlats #2 and #3
Data 02/13/20
Channal No: 0 1 4
Units % v db % vdb ppm v db
Time 02 c02 cO COMMENTS
2/13/120 16:34 2098 0.05 027
2/13/20 1635 20.96 0.08 0.18
2/13/20 15:38 20.96 0.058 0.34
2/13/20 156:35 20.96 0.05 0.37
2/13/20 16:35 20.98 0.08 0.36
2/13/20 15:36 20.97 0.058 017
2/13/20 15:36 2095 0.08 0.34
2113120 15:36 2095 0.08 033
2/13/20 16:36 2095 0.06 0.15
2/13/20 16:37 20.95 0.086 034
2/13/20 16:37 20.85 0.06 037
2/13/20 1637 20.95 0.06 0.35
2/13/20 16:37 20.95 0.06 017
2/13/20 15:38 20.95 0.05 0.33
2/13/20 15:38 20.95 0.08 0.33
2/13/20 15:38 20.85 0.05 0.14
2/13/20 156:38 20.94 0.05 0.33
2/13/20 15:39 20.94 0.058 0.36
2/13/20 156:39 20.94 0.04 0.34
2/13/20 15:39 20.94 0.04 0.17
2/13/20 15:39 20.94 0.04 0.33
2/13/20 15:40 2093 0.04 0.32
2/13/20 15:40 2093 0.04 0.14
2/13/20 15:40 20.93 0.03 033
2/13/20 15:40 2093 0.03 0.38
2/13/20 15:41 2093 0.03 034
2113120 16:41 20.92 0.03 0.186
2/13/20 15:41 2092 0.03 0.32
2/13/20 15:41 20.08 0.02 032
2/13/20 15:42 19.66 -0.02 0.26
2/13/20 15:42 0.74 -0.03 0.37
2/13/20 15:42 0.09 -0.03 0.74
2/13/20 15:42 7.76 422 8.09
2/13/20 15:43 11.92 423 14.51
2/13/20 15:43 12.04 413 16.87
2/13/20 15:43 12.058 410 1717
2/13/20 15:43 12.11 4.20 17.37
2/13/20 15:44 12.14 4.21 18.02 M206 Gaa
2/13/20 15:44 1212 4.22 18.14
2/13/20 15:44 12.07 4.03 18.08 02 12,09,
2/13/20 16:44 12.08 4.03 17.893 co2 4.08
2/13/20 16:45 12.08 4.03 18.08 cO 18.06
2/13/20 15:45 12.08 3.98 17.55
2/13/20 15:45 12.06 397 17.50
2/13/20 15:45 12.02 3.96 17.46
2/13/20 15:46 11.99 3.85 17.41
2/13/20 15:48 11.96 394 17.37
2/13/20 15:46 11.93 393 17.33
2/13/20 15:48 11.80 382 17.28
2/13/20 15:47 11.87 3.9 17.24
2/13/20 15:47 18.21 8.52 8.88
2/13/20 15:47 1.14 0.07 3.02
2/13/20 15:47 0.11 0.03 0.78 Zero N2
2/13/20 15:48 0.07 0.03 0.44
2/13/20 1548 0.08 0.02 0.38 02 0.06
2/13/20 15:48 0.0 0.01 0.24 CcOo2 0.02
2/13/20 1548 0.05 0.02 0.41 cO 0.37
2/13/20 1549 0.04 0.00 0.32
2113/20 15:49 5.61 18.92 -0.09
2/13/20 15:48 21.31 21.21 -0.44
2/13/20 15:49 22.15 22.06 -0.48 22.4% 02
2/13/20 15:50 2245 22.35 -0.70
2/13/20 15:50 2248 22.36 -0.67
2/13/20 15:50 2232 2223 -0.61
2/13/20 15:50 2247 22.37 -0.49 02 22.42|
2/13/20 1551 2252 2242 -0.54
2/13/20 1551 17.06 16.99 -0.40
2/13/20 15:51 1027 10.22 -0.34
2/13/20 15:51 10.08 10.04 -0.33 10% 02/10% CO2
2/13/20 15652 10.06 10.02 -0.22
2/13/20 15:52 10.06 10.02 -0.23
2/13/20 16:52 10.05 10.01 -0.11 02 10.05)
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RM FIELD DATA

Client Medline Waukegan
Location Waukegen, lllincis
Source ETO Abatement System Common Steck and Inlets #2 and #3
Date 02/13/20
Chennel No: 0 1 4
Units % v db % v db ppmvdb
Time 02 C02 [o]e] COMMENTS
| 2/13/20 15:52 10.04 10.00 -0.16 cO2 10.01]
2/13/20 15:53 10.08 10.01 -0.21
2/13/20 15:53 10.02 9.97 -015
2/13/20 15:53 5.15 5.13 -0.14 5% 02/ 5.0% CO2
2/13/20 15:53 5.04 5.02 -0.07
2/13/20 15:54 5.04 5.02 0.03
2/13/20 15:54 5.04 5.02 0.12 02 5.04
2/13/20 15:54 5.05 5.03 0.05 CcO2 5.02
2/13/20 15:54 5.04 5.02 -0.07
2/13/20 15:55 473 0.74 177
2/13/20 15:58 0.60 0.12 23.29
2/13/20 15:55 0.14 0.07 41.43
2/13/20 15:58 0.10 0.05 27.85 30 ppm CO
2/13/20 15:56 0.09 0.04 30.44
2/13/20 15:56 0.05 0.04 30.37
2/13/20 15:56 0.04 0.04 30.89
2/13/20 15:56 0.03 0.02 30.59 cO 30.52]
2/13/20 15:57 0.03 0.02 30.82
2/13/20 15.57 0.03 0.02 3067
2/13/20 15:57 0.03 0.02 15.56 15 ppm CO
2/13/20 15:57 0.02 0.02 14.96
2/13/20 15.58 0.02 0.03 14.79
2/13/20 15:58 0.03 0.02 14.69
2/13/20 15:58 0.02 0.02 14.82 cO 14.82|
2/13/20 15:58 0.03 0.02 14.99
2/13/20 15:59 0.04 0.03 13.10
2/13/20 15:59 0.04 0.03 12.96
2/13/20 15:59 0.04 0.03 12.83
2/13/20 15:59 0.04 0.03 12.70
2/13/20 16:00 0.04 0.03 1257
2/13/20 16:00 0.04 0.03 12.44
2/13/20 16:00 9.73 11.48 9.98
2/13/20 16:00 11.99 11.54 7.77 12.04% 02
2/13/20 16:01 12.09 11.52 1.96
2/13/20 16:01 12.10 11.54 0.52
2/13/20 16:01 12.10 11.53 0.18
2/13/20 16:01 12.10 11.53 0.02 02 12.10]
2/13/20 16:02 12.10 5.91 -0.02
2/13/20 16:02 6.14 5.96 0.11 6.0 % 02
2/13/20 16:02 6.01 5.95 0.02
2/13/20 16:02 8.01 5.96 0.00
2/13/20 16:03 8.01 597 0.14
2/13/20 16:03 8.01 5.98 0.3 02 6.01
2/13/20 16:03 6.03 5.97 0.18
2/13/20 16:03 6.01 393 515
2/13/20 16:04 4.06 4.07 4.35 3.95% CO2
2/13/20 16.04 4.02 3.97 1.43
2/13/20 16:04 4.02 3.98 0.53
2/13/20 16:04 4.02 3.96 0.24
2/13/20 16:05 4.02 3.97 0.11 c02 3.97|
2/13/20 16:08 4.02 397 0.18
2/13/20 16:05 2.21 212 0.12
2/13/20 16:05 2.02 2.01 0.13 2.0% CO2
2/13/20 16:06 2.02 201 0.21
2/13/20 16:06 2.01 201 0.25
2/13/20 16:06 2.02 2.02 0.21
2/13/20 16:06 2.01 2.02 0.35 CO2 2.01
2/13/20 16:07 2.02 2.02 0.24
2/13/20 16:07 1.65 0.17 0.24
2/13/20 16:07 0.69 0.62 4.76
2/13/20 16:07 0.17 0.07 18.10
2/13/20 16:08 0.03 0.03 9.01 10 ppm CO
2/13/20 16:08 0.03 0.05 9.99
2/13/20 16:08 0.04 0.06 9.94
2/13/20 16:08 0.04 0.06 9.99
2/13/20 16:09 0.04 0.09 9.99 cO 9.97,
2/13/20 16:09 0.04 0.10 10.11
2/13/20 16:09 0.04 0.11 16.81
2/13/20 16:09 0.04 0.13 21.65
2/13/20 16:10 0.04 0.15 19.36 18.28 ppm CO
2/13/20 16:10 0.05 0.17 19.26
2/13/20 16:10 0.05 0.18 18.25
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RM FIELD DATA
Client Medline Waukegan
Locetion Waukegan, lllinois
Source ETO Abeternent System Comman Stack and Inlets #2 and #3
Data 02/13/120
Channel No: 0 1 4
Units % vdb % vdb ppm v db
Time 02 cO2 co COMMENTS
2113/20 16:10 0.05 0.20 16.26
2/13/20 16:11 0.08 0.20 16.26 CcO 18.26;
2/13/20 16:11 0.08 0.22 18.27
2/13/120 16:11 0.33 0.18 18.21
2/13/20 16:11 0.03 0.02 18.06
2113120 16:12 0.04 0.04 18.10
2113120 16:12 0.01 0.01 9.18
2113120 16:12 0.01 0.01 273
2113120 16:12 0.00 0.01 0.90
2/13/20 16:13 0.01 0.01 0.46
2/13/20 16:13 0.01 0.18 877
2/13/20 18:13 1043 4.02 16.38
2/13/20 16:13 11.93 3.90 17.78 M205 Ges
2/13/20 16:14 11.95 .88 18.29
2013/20 16:14 11.97 3.98 18.17 02 12.00]
2/13/20 16:14 12.04 4.04 18.17 c0o2 3.99
2/13/20 16:14 12.05 4.04 18.12 CcO 10.19|
2113/20 16:15 12.06 4.04 18.18
2/13/20 16:15 12.07 4.04 17.76
2113120 16:15 11.96 3.88 16.82
2/13/20 18:15 12.23 11.51 7.56
2/13/20 16:16 12.18 11.66 213
2/13/20 16:18 1218 11.63 0.25
2113120 16:16 1213 11.61 -0.06
2/13/20 16:16 12.14 11.561 -0.18 12.04% 02
2113120 16:17 12.14 11.62 -0.16
2/13/20 16:17 12.14 11.63 -0.11
2/13/20 16:17 1213 11.863 -0.14
2/13/20 16:17 12.13 11.63 -0.15 02 12.14]
2/13/20 16:18 12.14 11.86 -0.20
2113/20 16:18 12.14 11.58 -0.18
2/13/20 16:18 12.14 11.89 -0.08
2/13/20 16:18 8.60 6.00 -0.14 6.0 % 02
2/13/20 16:19 8.05 6.00 -0.08
2/13/20 16:19 6.04 5.89 0.05
2/13/20 16:19 8.04 6.00 0.19
2/13/20 16:19 8.04 5.99 -0.01 02 6.04
2/13/20 16:20 579 4.01 487
2/13/20 16:20 4.08 4.08 3.66
2/13/20 16:20 4.04 3.99 1.14 3.95% CO2
2/13/20 16:20 4.03 3.97 0.45
2/13/20 16:21 4.04 3.97 0.28
2/13/20 16:21 4.02 3.96 0.186
2/13/20 16:21 4.04 3.93 0.12 Cc02 3.96]
2113120 16:21 4.04 3.93 0.16
2113120 16:22 4.03 3.96 0.10
2113120 16:22 4.03 3.97 0.16
2113120 16:22 4.04 3.96 0.01
2113120 16:22 4.03 3.95 0.14
2/13/20 16:23 3.18 2.41 0.09 2.0% CO2
2/13/20 16:23 2.06 2,00 0.13
2/13/20 16:23 2.04 2.00 0.23
2/13/20 16:23 2.04 2,00 0.17
2/13/20 16:24 2.02 2.00 0.31 CO2 2.00
2/13/20 16:24 2.03 2.00 0.23
2/13/20 16:24 2.02 2.00 027
2/13/20 16:24 2.04 2.00 0.31
2/13/20 16:25 2.01 0.47 0.22
2/13/20 16:25 0.68 0.68 3.57
2/13/20 16:25 0.21 0.07 17.17
2/13/20 16:25 0.05 0.04 16.73
2/13/20 16:26 0.04 0.03 9.56 10 ppm CO
2113/20 16:26 0.03 0.03 9.90
2/13/20 16:26 0.03 0.03 9.93
2/13/20 16:26 0.03 0.02 9.94
2/13/20 16:27 0.04 0.02 9.93 CO $.92
2113120 16:27 0.02 0.03 9.77
2113120 16:27 0.03 0.02 6.06
2113120 16:27 0.02 0.02 20.98
2/13/20 16:28 0.02 0.02 19.19 18.28 ppm CO
2/13/20 16:28 0.03 0.03 16.02
2/13/20 16:28 0.02 0.02 17.99
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RM FIELD DATA

Cliant Medline Waukagan

Location Waukegan, Ilinois

Sourca ETO Abatement Systam Common Stack and Inlets #2 and #3

Date 02/13/20

Channei No: 1] 1 4

Unita % v db % vdb ppmvdb
Tima 02 c02 CcO COMMENTS
2/13/20 16:28 0.02 0.02 17.88
2/13/20 16:29 0.03 0.02 17.98 cO 18.00)
2/13/20 16:29 0.03 0.02 17.98
2/13/20 16:29 0.03 0.02 18.94
2/13/20 16:28 0.05 0.02 25.92
2/13/20 16:30 8.73 4.01 26.76
2/13/20 16:30 11.91 3.98 21.75 M205 Gas
2/13/20 16:30 12.01 3.87 18.02
2/13/20 16:30 12.03 4.00 18.05 02 12.05
2/13/20 16:31 12.07 4.04 18.06 c02 4.01
2/13/20 16:31 12.07 4.04 18.18 cO 18.08
2/13/20 16:31 12.07 4.05 18.10
2/13/20 16:31 12.07 4.05 17.99
2/13/20 16:32 12.08 4.05 17.80
2/13/20 16:32 12.08 4.04 18.08
2/13/20 16:32 12.16 9.33 13.59
2/13/20 16:32 12.24 11.53 5.40
2/13/20 16:33 12.16 11.54 1.27 12.04% 02
2/13/20 16:33 1217 11.53 013
2/13/20 16:33 12.16 11.51 0.04
2/13/20 16:33 1247 11.52 -0.02
2/13/20 16:34 12.16 11.53 -0.23 02 12.17
2/13/20 16:34 12.16 11.53 -0.17
2/13/20 16:34 12.16 11.53 -0.11
2/13/20 16:34 12.16 6.60 0.00
2/13/20 16:35 6.21 5.98 0.07
2/13/20 16:35 6.06 5.98 -0.05 6.0 % 02
2/13/20 16:35 6.06 5.98 0.00
2/13/20 16:35 6.05 5.98 0.17
2/13/20 16:36 8.06 5.98 0.08
2{13/20 16:36 6.05 5.98 0.08 02 £.085]
2/13/20 16:36 6.04 598 0.00
2/13/20 16:36 6.05 5.88 487
2/13/20 16:37 4.27 4.06 4.76 3.85% CO2
2/13/20 16:37 4.04 3.83 2.21
2/13/20 16:37 4.04 3.83 0.64
2/13/20 16:37 4.04 3.84 0.31
2/13/20 16:38 4.04 3.94 0.25 CO2 3.84
2/13/20 16:38 2.51 215 0.24
2/13/20 16:38 2.06 2.06 0.16
2/13/20 16:38 2.04 2.02 0.36 2.0% CO2
2/13/20 16:38 2.04 2.02 0.18
2/13/20 16:38 2.05 2,03 018
2/13/20 16:38 2.04 2,03 0.45
2/13/20 16:38 2.05 2.03 0.26 C02 2.03}
2/13/20 16:40 2.04 2.08 0.33
2/13/20 16:40 2.08 2.08 0.21
2/13/20 16:40 0.66 0.69 0.18
2/13/20 16:40 0.62 0.27 9.86
2/13/20 16:41 0.10 0.07 9.69
2/13/20 16:41 0.06 0.08 8.70
2/13/20 16:41 0.05 0.05 10.28 10 ppm CO
2/13/20 16:41 0.05 0.04 8.80
2/13/20 16:42 0.05 0.04 8.80
2/13/20 16:42 0.04 0.04 8.78
2/13/20 16:42 0.04 0.04 8.77 cO 9.81
2/13/20 16:42 0.04 0.03 9.76
2/13/20 16:43 0.05 0.04 10.18
2113/20 16:43 0.03 0.04 14.18
2{13/20 16:43 0.04 0.04 19.86
2/13/20 16:43 0.04 0.03 19.03 18.28 ppm CO
2/13/20 16:44 0.04 0.03 18.68
2/13/20 16:44 0.04 0.04 18.77
2/13/20 16:44 0.04 0.03 18.24
2/13/20 16:44 0.04 0.03 17.84 CO 18.38)
2/13/20 16:45 0.04 0.03 17.98
2/13/20 16:45 0.07 0.04 18.73
2/13/20 16:45 0.11 3.44 27.22
2/13/20 16:45 11.37 4.04 2473
2/13/20 16:46 12.04 3.94 20.22 M205 Gas
2/13/20 16:46 12.08 3.86 17.92
2/13/20 16:46 12.07 3.84 17.90 02 12.08
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RM FIELD DATA

Cliant Madline Waukegan
Location Waukagan, lllinois
Source ETO Abatament System Common Stack and Inlets #2 and #3
Date 02/13/20
Channel No: 0 1 4
Unite % v db % vdb ppm v db
Time 02 CO2 CcO COMMENTS
2/13/20 16:46 12,09 3.85 18.13 Cc0o2 3.98
2/13/20 16:47 12.09 3.96 17.99 CO 17.99)
2/13/20 16:47 12.09 3.96 18.00
2/13/20 16:47 12.09 3.95 17.96
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viv-19-vG2€99-13826N

69¢ 40 v€C

Interference Response

Analyzer Type: Oxygen (O,)

Manufacturer; Servomex

Detector Type: Paramagnetic

Model No.: 1440

Serial No.: 1420C/27585

Calibration Span {%): 11.27

High Standard ~ Zero
Test Gas  Test Gas 0O, O, % Zero Zero - % Maximum
Conc. without with Interference without with Interference %
interferent  interferent interferent  interferent Interference
NH, 10 ppm 11.27 11.27 0.00 0.03 0.01 0.18 0.18
S0, 20 ppm 11.25 11.25 0.00 0.01 0.01 0.00 0.00
CH, 50 ppm 11.24 11.25 0.09 0.02 0.04 -0.18 0.18
CcO 50 ppm 11.23 11.24 0.09 0.00 0.01 -0.08 0.09
CcO, 5% 11.23 11.26 0.27 .0.00 -0.01 0.09 0.27
CO, 12.55% 11.25 11.27 0.18 0.03 -0.02 0.44 0.44
MO, 15 ppm 11.22 11.24 0.18 0.01 0.00 0.08 0.18
NG, 15 ppm 11.22 11.25 0.27 0.01 0.01 0.00 0.27
H, 1,020 ppm 11.24 11.23 -0.08 0.02 0.01 0.09 0.09
HCH 10 ppm 11.28 11.31 0.18 0.00 -0.01 0.09 0.18
Sum of the highest absolute value obtained with and without the pollutant present: 1.88 %
Allowable interference response: 25 %

Cetification Date:  8/9/2006

A

Operator:




viv-19-vG2€99-13826N

69¢ 40 GEC

Interference Response

Analyzer Type: Carbon Dioxide (CO,)

Manufacturer: Servomex

Detector Type: NDIR

Model No.: 1440

Serial No.: 1415C

Catibration Span (%): 11.41

High Standard Zero
TesiGas TestGas ‘€O, COo, % Zero Zero % Maximum
Conc. without with Interference without with Interference %
interferent  interferent interferent  interferent Interference
NH; 10 ppm 11.41 11.39 -0.18 0.01 0.01 0.00 0.18
S0, 20 ppm 11.37 11.37 0.00 0.01 0.01 0.00 0.00
CH, 50 ppm 11.37 11.37 0.00 0.01 0.01 0.00 0.00
cO 50 ppm 11.41 11.41 0.00 0.01 0.01 0.00 0.00
NO, 15 ppm 11.37 11.37 0.00 0.01 0.01 0.00 0.00
NO, 15 ppm 11.37 11.37 0.00 0.01 0.01 0.00 0.00
H, 1,020 ppm 11.37 11.37 0.00 0.01 0.01 0.00 0.00
HCI 10 ppm 11.41 11.38 -0.26 0.01 0.01 0.00 0.26
Sum of the highest absolute value obtained with and without the poliutant present: 0.44 Y%
Allowable interference response: 25 %
Certification Date: 8/9/2006

Operator: _sz72s 22,
7




Making our planet more productive

DocNumber: 253439

Praxair Distribution, Inc.
6055 Brent Drive
Toledo OH 43611

Tel: +1 (419) 729-7732
Fax: +1 (419) 729-2411
PGVP ID: F12019

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

Customer & Order Information

PRAXAIR PKG HILLSIDE Il HS

Certificate Issuance Date: 06/19/2019
Praxair Order Number: 70978732

Fill Date: 05/17/2019
Lol Number: 700019137F5

12000 ROOSEVELT RD Part Number: N} CD22.505E-AS Cylinder Slyle & Qutlet: AS CGA 590
HILLSIDE IL 60162-2004 Custormer PO Number: 78962053 Cylinder Pressure and Volume: 2000 psig 140 ft3
Certified Concentration ProSpec EZ Cert
Expiration Date: 06/19/2027 NIST Traceable T
Cylinder Number: EB0033448 Expanded Uncertainty el
22.4 % Carbon dioxide +1.3%
224 % Oxygen +0.1%
Balance Nitrogen

Certification Information:

Certification Date:06/19/2019

Term: 96 Months

Expiration Date: 06/19/2027

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G2.
Do Not Use this Standard if Pressure is fess than 100 PSIG.

02 responses have been corrected for CO2 interference.

Analytical Data:

1.  Component: Carbon dioxide

Requested Concentration: 22.5 %
Certified Concentration: 224 %
Instrument Used: MKS 2031
Analytical Method: FTIR

Last Multipoint Catlibration: 086/19/2019

(R=Reference Standard, Z=Zero Gas, C=Gas Candidate)

Reference Standard:

Type/ Cylinder #: GMIS / EB0101485

Concentration / Uncertainty: 20.17 % +0.238%

Traceable to:

SRM #/Sample # / Cylinder #:

Expiration Date: 01/13/2028
PRM# 3222577.01 / n/a | FF27613

$RM Cencentration / Uncertainty: 20.008% / £0.02%

SRM Expiration Date: 04/01/2020

First Analysis Data: Date  06/19/2019 Second Analysis Data: Date
Z: 0 R: 11.82 G: 13.12 Conc: 22.4 z: 0 R: 0 C: 0 Conc: 0
R: 11.83 Z: 0 C: 1315 Conc: 224 R: 0 zZ: 0 C: 0 Conc: 0O
z: o] C: 1314 R: 1184 Conc: 224 z [¢] C: Q R: 0 Conc: 0
UOM: ppm Mean Test Assay: 224 % UOM: ppm Mean Test Assay: %

2. Component: Oxygen

Requested Concentration: 22.5 %

Certified Concentration: 22.4 %
Instrument Used: Servomex 575
Analytical Method: Paramagnetic

Reference Standard:

Type / Cylinder #: GMIS / CC243760

Concentration / Uncertainty:
Expiration Date:

Traceable to:  SRM#/Sample #/ Cylinder #:

SRM Concentration / Uncertainty:

22.5% 0.1%

11/17/2025

: 26593 / 71-D-04 / CALO15785
20.72 1 x0.043%

Last Multipoint Calibration: 06/10/2019 SRM Expiration Date: 08/23/2021
First Analysis Data: Date  06/19/2019 Second Analysis Data: Date
Z 0 R: 225 C: 224 Conc: 224 Z: Q R: 0 C: 0 Conc: 0
R: 225 Z: 0 C: 224 Conc: 224 R: 0 z: 0 C: 0 Conc: @
Z: 0 C: 224 Ry 225 Conc: 224 z 4] C: 0 R: 0 Conc: @
UoM: % Mean Test Assay: 224 % UOM: % Mean Test Assay: %
- N \ !
\,«l ?\%\(\Q)\ rare ANV ) .
Analyzed By Mike M&nnetie - = Certified By Edward E Zucal

P

Information contained herein has been prepared at your request by qualified experts within Praxair Distribution, Inc. While we believe that the information is accurate within the limits of the analytical
methods employed and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the suitability of the use of the information for any purpose. The

information is offered with the understanding that any use of the information is at the sole discretion and risk of the user. In no event shall the fiability of Praxair Distribution, Inc., arising out of the use
of the information contained herein exceed the fee established for providing such information.
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Airgas Specialty Gases
Airgas USA, LLC

12722 S. Wentworth Ave.
Chicago, IL 60628

an Air Liquide company

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E04NI83E15A0023 Reference Number: 54-401407034-1
Cylinder Number: CC173097 Cylinder Volume: 1475 CF
Laboratory: 124 - Chicago (SAP) - IL. Cylinder Pressure: 2015 PSIG
PGVP Number: B12019 Valve Qutlet: 590
Gas Code: C0O,C02,02,BALN Certification Date: Jan 28, 2019

Expiration Date: Jan 28, 2027
m
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 psi% i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Reqguested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 18.00 PPM 18.28 PPM G1 +/- 0.9% NIST Traceable 01/28/2019
CARBON DIOXIDE 4.000 % 3.958 % G1 +/- 0.9% NIST Traceable 01/28/2019
OXYGEN 12.00 % 12.04 % G1 +/- 1.0% NIST Traceable 01/28/2019

NITROGEN Balance -

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 150102 KAL004878 24.35 PPM CARBON MONOXIDE/NITROGEN +-0.3% Sep 04, 2021
NTRM 10060138 CC308178 5.027 % CARBON DIOXIDE/NITROGEN +-0.4% Dec 02, 2021
NTRM 98051019 SGO9168269BAL 12.05 % OXYGEN/NITROGEN +-0.7% Dec 14, 2023
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
C0O2-1 HORIBA VIA-510 VIE3H7P5 NDIR Jan 09, 2019
CO-1 SIEMENS ULTRAMAT 6E N1J5700 NDIR Jan 17, 2019
02-1 HORIBA MPA-510 3VUYLONR Paramagnetic Jan 21, 2019

Triad Data Available Upon Request

Signature on file
Approved for Release Page 1 of 54-401407034-1
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“ZPRAXAIR

DocNumber: 000017313

Praxair Distribation, Inc,

6055 Brent Drive
Toledo, OH 43611

Tel: (419) 729-7732 Fax:(419) 729-2411
PGVPID:  F12016

Customer & Order Information:

PRAXAIR PKG HILLSIDE IL HS Praxair Order Number: 70103811
12000 ROOSEVELT RD Customer P. O, Number:
HILLSIDE IL 60162 Customer Reference Number:

Certified Concentration:

Fill Date:

Part Number:

Lot Number:

Cylinder Style & Oniler:

Cylinder Pressure & Folume:

Expiration Date: 8/26/2024 NIST Traceable
Cylinder Number: EB0019274 Analytical Uncertainty:
907 ppm CARBON MONOXIDE +03%
Balance NITROGEN
Certifcation Information:  Certification Date: 8/26/2016 Term: 96 Months Expiration Date: 8/26/2024

812212016

NI CO900E-AS

0822GC16
AS
2000 psig

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1,

Do Not Use this Standard if Pressure is less than 100 PSIG.

Analytical Data: (R=Reference Standard, Z=Zero Gas, C=Gas Candidale)
1. Companent: GARBON MONOXIDE Reference Standard Typo: GMIS

Requested Concentration: 900 ppm Ref. Std Cylinder # : DT0005038

Certified Concentration: 907 ppm Ref Std. Cone: 1035 PPM

Instrument Used: Horiba VA-3000 Ref. Std. Traceable to SRM#: 16818

Analylical Method: NDIR SRM Sample #:  1-K-42

Last Multipoint Calibration: 8/23/2016 SRM Cylinder # CALO15913

First Analysis Data: Date: 8/26/2016 Second Analysis Data: Date:

P ¢ R: 1037 C: 908 Conc: 907.25 zZ ¢ R: 4] Cc: Q Conc:
R: 1037 r4 ¢ C: 903 Cone: 90725 . R: 0 Z: 0 c: ¢ Conc:
Z ¢ G 909 R: 1037 Conc: 907.25 Z: Q C: 0 R: ¢ Congs—..

: UOM:  PPM 907.25 PPM | UoM:  PPM Mean Test Ass

Analyzed by: / Jio Certified by:

Information contained herein has been prepared al your requast by qualified experts within Praxair Distribution, Inc  While we believe that the information is accurate within the limits of the analyticat
methods employed and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the suitabilily of the use of the information for any purpose The
information is offered with the understanding that any use of the informatior: is at the sole discretion and risk of the user. In no event shall the liability of Praxair Diskibution, lnc , arising out of the

use of the information con tained herein exceed the fee established for providing such information

M928ET-663754-RT-414 238 of 269
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Airgas USA, LLC
1601 Nicholas Blvd
an Air Liquide company Eilégfg)‘is’ IL 60007
CERTIFICATE OF ANALYSIS
Grade of Product: PRIMARY STANDARD
Part Number: X02NI99P15A4784 Reference Number: 136-401719947-1
Cylinder Number: CC420194 Cylinder Volume: 144.3 CF
Laboratory: 192 - Elk Grove (SAP) - IL Cylinder Pressure: 2015 PSIG
Analysis Date: Jan 29, 2020 Valve Outlet: 350
Lot Number: 136-401719947-1
Expiration Date: Jan 29, 2028
Primary Standard Gas Mixtures are 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
METHANE 100.0 PPM 100.3 PPM +- 1%

NITROGEN Balance

Signature on file
Mo28E BB AT Relpase 239 of 269 Page 1 of 136-401719947-1



Airgas USA, LLC
6141 Easton Road
Bldg 1
Air L
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD-SPEC

Part Number: X03NI99C15A02L.8 Reference Number: 160-401719949-1
Cylinder Number: CC717111 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadbville - PA Cylinder Pressure: 2015 PSIG
Analysis Date: Feb 10, 2020 Valve Outlet: 35088

Lot Number: 160-401719949-1

Expiration Date: Feb 10, 2021

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

ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
ETHYLENE OXIDE 2.000 PPM 2.286 PPM +- 5%
ETHANE 500.0 PPM 513.9 PPM +- 2%

NITROGEN Balance

Notes:PO number: PO1045833

Signature on file

Mo2sET BREpHES foF Release 240 of 269 Page 1 of 160-401719949-1
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Calibration complies with ISO/IEC
B 17025, ANSI/NCSL Z540-1, and 9001
Rl Cert. No.: 4004-10676590

Traceable® Certificate of Calibration for Big-Digit Type K Thermometer

X
NS
/I/’l/lniu\\‘\\‘

Manufactured for and distributed by : Cole-Parmer Instrument Company 625 East Bunker Court, Vernon Hills,IL,60061,U.S.A.

Instrument Identification:

Model: 91210-07, S/N: 192447554 Manufacturer: Control Company
Standards/Equipment:
Description Sefial Number Due Date NIST Traceable Reference
Thermocouple Simulator 3648011 10 Dec 2019 EVL504523

Certificate Information:
Technician: 177 Procedure: CAL-4004 Cal Date: 03 Sep 2019 Cal Due Date: 03 Sep 2021

Test Conditions:  56.34%RH 22.74°C 1013mBar

Calibration Data: (New Instrument)

Unit(s) : Nominal - AsFound = InTol ' Nominal | Asleft ; InTol . Min Max +U . TUR
°c N.A. NA. .00 396 Y M2 388 0.13 >4:1
°C N.A. N.A. ‘ 0.0 0.3 Y -1 1 0.13 >4:1
°C N.A. N.A. 100.0 100.2 % 98.7 101.3 0.13 >4:1
°c N.A. N.A. © 600.0 . 599.9 Y 597.2 602.8 0.13 >4:1
°C N.A. N.A. 1200.0 1199 Y 1193 1207 0.16 >4:1

This certificate indicates Traceability to standards provided by (NIST) Natlonal Institute of Standards and Technology and/or a National
Standards Laboratory.

1

A Test Uncertainty Ratio of at aast 4:1 is maintalned unless otharwise stated and is calculated using the axpanded measurement uncertainty. Uncertainty evalustion includes the instrument under test
and is calcuteted in accordance with the 1SO “Gulde to the Expression of Uncartainty in Measurement : (GUM). The uncertainty represents an expanded uncertainty using a coverage factor k=2 to
approximate a 95% confidence lavel. In tolerance conditions are based on test results falling within specified limits with no reduction by the uncertainty of the measurement. The results contained hereln
relate only to the item calibrated. This certificale shall not ba reproduced except in full, without written approval of Control Company.

Nominal=Standard’s Reading; As Left=Instrument's Reading; In Tol=In Tolerence; Min/Max=Acceptance Range; + U=Expanded Measurement Uncertainty, TUR=Test Uncertainty Ratio;
Accuracy=£(Max-Min)/2; Min=As Left Nominal(Rounded) — Tolerance; Max= As Left Nominal(Rounded) + Tolerance;

Nicol Rodriguez, Quality Manager

Aaron Judice, Technical Manager

Note :

Maintaining Accuracy:

In our opinion once calibrated your Big-Digit Type K Thermometer should maintain its accuracy. There is no exact way to determine how lang calibration will be maintained. Big-Digit Type K
Tharmometer change little, if any at all, but can be affected by aging, temperature, shock, and contamination.

Recalibration:

For factory calibration and re-certification traceable to Natidnal Institute of Standards end Technalogy contact Control Company.

CONTROL COMPANY 12554 Galveston RD Suite B230 Webster TX USA 77598
Phone 281 482-1714 Fax 281 482-9448 sales@control3.com www.control3.com

Control Company is an ISOAEC 17025:2005 Celibration Laboratory Accredited by (A2LA) American Assoclation for Laboratary Accreditation, Certificate No. 1750.01.
Control Company is ISO 8001:2008 Quality Certified by DNV GL, Certificate No. CERT-01805-2006-AQ-HOU-ANAB.
International Laboratory Accreditation Cooperation (ILAC) - Muitilateral Recognition Arrangement (MRA).

1of1 Traceable® is a registered trademark of Control Company © 2017 Cohtrol Company
4
/ /]
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A M UNE RU S ’t Pitot Tube Inspection Data

Client Name: /%LZC%;Q /WfM /)%: Pre-Test Post-Test
/7

Date: 2/5/2020 Date: 3/16/2020
Y level? Y
Longitudinal
Tube Axis —
N obstructions? N
N damaged? N
2 -10° < a; < +10° 2
3 -10° < a, < +10° 3
0 -5°<b;<+5° 0
0 -5° < b, < +5° 0
3 Y 3
1 (0] 2
- Z .
H’ 0.690 A 0.690
=€
B 0.345 0.2625 <P,< 0.375 0.345
| T R Tw 0.345 0.2625 <Py< 0.375 0.345
K { A ——--; & . )
0.250 0.1875 <D.< 0375 0.250
, vt . e o
ol ] ST 0.036 A tan g < 0.125" 0.036
| L : YN
firipingues I~ [2) | | ooi204 A tan q <0.03125" 0.02409
a ube Axis L3 I -
X i i
! . ~ TRUE P, =Py +/- 0,063 TRUE
PASS PASS/FAIL PASS
Comments: 6' M2 S-type pitot with 1/4" tips and a K type thermouple
Pitot tube/probe number 703 meets or exceeds all specifications and criteria and/or applicable
design features (per 40CFR60 Appendix A; Method 2) and is heareby assigned a pitot tube calibration
factor of 0.84.
CAL-SPITOT-WORKBOOK-200T-REV1 Signature: /
Date: 3o/ 202
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Thermocouple ID:

Calibrator:

viy MONTROSE

Thermocouple Calibration Data Form

703
N. Sekulic

Reference Thermometer: Fluke 51 SN40430089WS

Date:
Barometric:

Pre-
Test

Post-
Test

Pretest Post-test
2/5/2020 3/16/2020
29.27 29.47
NIST
Traceable Working
Reference Reference Thermometer Thermocouple Difference
Point Source Temp. (F) Temp. (F) (%)
T.C Ice Water 33.8 34.2 -0.08
Ambient 70.3 69.3 0.19
Heat Source 296.1 297.3 -0.16
Reference Working
Reference Reference Thermometer Thermocouple Difference
Point Source Temp. (F) Temp. (F) (%)
T.C Ice Water 34.3 34.1 0.04
Ambient 68.4 69.6 -0.23
Heat Source 293.9 295.5 -0.21

a (temp. diff.) = (ref.temp + 460) - (Thermo. temp. + 460) / (ref. temp. +460) x 100

Where -1.5<a<1.5

Signature

Date B6/ 020

CAL-T/C-TEMPLATE-201T-REV2

M928ET-663754-RT-414
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Meter Console Thermometer Pretest Calibration Data Form

Meter Box:
Calibrator:
Date:
Barometric:

Ambient Temp:

808024
NS
10/298/2019
20.36
61

Reference Thermometer: Altek Thermocouple Source

CAL-MASTERMETER-WORKBOOK-203T-REV1

Reference Thermometer | Difference | Thermometer Difference Thermometer Difference
Temperature Temperature | (%) mean | Temperature (%) mean Temperature (%) mean
Altek Inlet Inlet Outlet Outlet Probe Probe
0 0.00 1 0.22 1 0.22
100 -17.86 100 0.00 100 0.00
200 -30.30 201 0.15 201 0.15
300 -39.47 300 0.00 300 0.00
400 -46.51 398 -0.23 398 -0.23
500 -52.08 498 -0.21 498 -0.21
Reference Thermometer | Difference | Thermometer Difference Thermometer Difference
Temperature Temperature | (%) mean Temperature (%) mean Temperature (%) mean
Altek Filter Filter Exit Exit Aux Aux
0 1 0.22 1 0.22 1 0.22
100 100 0.00 100 0.00 100 0.00
200 201 0.15 201 0.15 201 0.15
300 300 0.00 300 0.00 300 0.00
400 398 -0.23 398 -0.23 398 -0.23
500 498 -0.21 498 -0.21 498 -0.21
Reference Thermometer | Difference Reference Thermometer Difference
Temperature Temperature | (%) mean Temperature Temperature (%) mean
Altek Stack Stack Altek Stack Stack
0 1 0.22 1200 1198 -0.12
200 201 0.15 1400 1398 -0.11
400 398 -0.23 1600 1600 0.00
600 599 -0.09 1800 1799 -0.04
800 800 0.00
1000 1000 0.00
Revised 10/03
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Meter Console Thermometer Post-Test Calibration Data Form

Meter Box: 808024
Calibrator: NS
Date: 3/16/2020
Barometric: 29.38
Ambient Temp: 66
Reference Thermometer: Altek Thermocouple Source CAL-MASTERMETER-WORKBOOK-203T-REV1
Reference Thermometer | Difference | Thermometer Difference Thermometer Difference
Temperature Temperature (%) mean | Temperature (%) mean Temperature (%) mean
Altek Oven Inlet Qutlet Qutlet Probe Probe
0 1 0.22 1 0.22
100 100 0.00 100 0.00
200 202 0.30 202 0.30
300 302 0.26 302 0.26
400 398 -0.23 398 -0.23
500 498 -0.21 498 -0.21
Reference Thermometer | Difference | Thermometer Difference Thermometer Difference
Temperature Temperature | (%) mean | Temperature (%) mean Temperature (%) mean
Altek Filter Filter Exit Exit Aux Aux
0 1 0.22 1 0.22 1 0.22
100 100 0.00 100 0.00 100 0.00
200 202 0.30 202 0.30 202 0.30
300 302 0.26 302 0.26 302 0.26
400 398 -0.23 398 -0.23 398 -0.23
500 498 -0.21 498 -0.21 498 -0.21
Reference Thermometer | Difference Reference Thermometer Difference
Temperature Temperature (%) mean Temperature Temperature (%) mean
Altek Stack Stack Altek Stack Stack
0 1 0.22 1200 1201 0.06
200 201 0.15 1400 1400 0.00
400 398 -0.23 1600 1601 0.05
600 601 0.09 1800 1802 0.09
800 803 0.24
1000 1003 0.21
Revised 10/03
M928ET-663754-RT-414 245 of 269




Medline Industries: Waukegan, lllinois
March 2020 EtO Abatement System Common Stack Initial PS Test

APPENDIX G
TEST PROGRAM QUALIFICATIONS
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American Association for Laboratory Accreditation

Accredited Air Emission Testing Body

A2LA has accredited

MONTROSE AIR QUALITY SERVICES

In recognition of the successful completion of the joint A2LA and Stack Testing Accreditation Council {STAC)
evaluation process, this laboratory is accredited to perform testing activities in compliance with
ASTM D7036:2004 - Standard Practice for Competence of Air Emission Testing Bodies.

Presented this 11t day ot February 2020.

N A

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 3925 .01

Valid to February 28, 2022

This accreditation program is not included under the A2LA ILAC Mutual Recognition Arrangement.
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Qualified Source Testing Individual

LET IT BE KNOWN THAT
WILLIAM C. JAMES

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

GASEOUS POLLUTANTS INSTRUMENTAL SAMPLING METHODS
ISSUED THIS 6™ DAY OF MARCH 2019 AND EFFECTIVE UNTIL MARCH 5™, 2024

£ .
N /S WA -
- PN
i - h

Peter R. Westlin, QSTUQSTO Review Board J. Wadﬂ B’CB, QSTIQSTO Review Board CERTIFICATE
s A7 L g pi NC.
e, L g TS 2009-303
Karen D. Kajiya-Mills , QSTI/QSTO Review Board

7

Peter S, Pakainis, QSTHQSTO Review Board .
o Al ST

Tina Sanderson, QSTYQSTO Review Board Bruce Randall QSTY/QSTO Review Board
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CERTIFICATE OF COMPLETION

Craig James

This document certifies that this individual has passed a comprehensive examination and is now a
Qualified Individual (QI) as defined in Section 8.3 of ASTM D7036-04 for the following method(s):

EPA Method 205

Certificate Number: 024-2016-02

DATE OF ISSUE: 7/21/16

%JLV% ’ DATE OF

EXPIRATION: 7/21/21

Tate Strickler, Accreditation Director
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CERTIFICATE OF COMPLETION

Craig James

This document certifies that this individual has passed a comprehensive examination and is now a
Qualified Individual (QI) as defined in Section 8.3 of ASTM D7036-04 for the following method(s):

EPA Method 320

Certificate Number: 024-2016-03

DATE OF ISSUE: 7/21/16

JL/M | DATE OF

EXPIRATION: 7/21/21

Tate Strickler, Accreditation Director
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CERTIFICATE OF COMPLETION

William James

This document certifies that this individual has passed a comprehensive examination and is now a Qualified

Individual (QI) as defined in Section 83 of ASTM D7036-04 for the following method(s):

ASTM Method D6348-12
Certificate Number: 024-2018-45
L _Jslaitd DATE OF ISSUE: 12/13/18
Tate Strickler, Accreditation Director
DATE OF
EXPIRATION: 12/13/23
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Qualified Source Testing Individual
LET IT BE KNOWN THAT

DONALD L. CHAPMAN

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

MANUAL GAS VOLUME MEASUREMENTS AND ISOKINETIC PARTICULATE
SAMPLING METHODS

ISSUED THIS 31°T DAY OF JANUARY 2018 AND EFFECTIVE UNTIL JANUARY 30TH, 2023

=32 Ny = —hrise B
.

Pster R Westlin, QSTVQSTC Review Boarg J. Wade Slce, QSTVQSTO Review Board
Y - CERTIFICATE
 aibia’ P, e iy NO
s Karen D. Kajiya-Mifis , QSTEQSTO Revisw Soard 2008-144
Peter §. Pakainis, QSTVQSTO Review Bosrd
Theress Lows, QSTHQSTO Review Soard Bruce Randell QSTI/RSTO Review Board
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Qualified Source Testing Individual
LET IT BE KNOWN THAT

(% . |
53 DONALD L. CHAPMAN
6@ HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED

N EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES

@ ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR
N

R

HAZARDOUS METALS MEASUREMENT METHODS (:'S
s ISSUED THIS 6™ DAY OF FEBRUARY 2018 AND EFFECTIVE UNTIL FEBRUARY 5%, 2023 S
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CERTIFICATE OF COMPLETION

Don Chapman

This document certifies that this individual has passed a comprehensive examination and is now a
Qualified Individual (QI) as defined in Section 8.3 of ASTM D7036-04 for the following method(s):

EPA Method 205

Certificate Number: 024-2016-05

DATE OF ISSUE: 8/17/16

'JA//Z DATE OF

EXPIRATION: 8/17/21

Tate Strickler, Accreditation Director
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- CERTIFICATE OF COMPLET’le

Don Chapman"

. Thls document certifies that this individual has passed a comprehenswe exammatlon and isnow a Quallﬁed

Ind.1v1dual (QI) as defined in Section 8.3 of ASTM D7036-04 for the followmg method(s) -

EPA Methods 318, 320 321 &: FTIR Protocol

Certificate Number: 024-2017- 10

La _Julnitt J DATEOFI&HH&

‘3/31/17

Tate Strickler, Accreditation Director , D ATE“OF
EXPIRATION:

2/351/22
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CERTIFICATE OF COMPLETION

Don Chapman

This document certifies that this individual has passed a comprehensive examination and is now a
Qualified Individual (QI) as defined in Section 8.3 of ASTM D7036-04 for the following method(s):

EPA Method 320

Certificate Number: 024-2016-06

DATE OF ISSUE: 8/17/16

A{L//Z | | DATE OF

EXPIRATION: 8/17/21

Tate Strickler, Accreditation Director




viv-19-vG2€99-13826N

69¢ 40 65¢

'CERTIFICATE OF COMPLETION

Donald Chapman

e Th15 document certifies that this individual has passed a comprehenswe exammauon and is now a Quahﬁed

Ind1v1dual (QI) as defined in Section 8.3 of ASTM D7036-04 for the followmg method(s) .
ASTM D6348-12

Certificate Number: 024-2018-34

WA A4  DATE OF ISSUE: . 7/26/18

Tate Strickler, Accreditation Director : DATE OF .
EXPIRATION: 7/26/23
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~ CERTIFICATE OF COMPLETICN

Jeremy Clark

ThlS document certifies that thls individual has passed a comprehenswe exammatlon and is now a Quallﬁed
Ind1v1dua1 (Q) as defined i in Section 8.3 of ASTM D7036-04 for the following method(s)

Source Evaluahon Society Group 1: EPA Manual Gas Vo]ume and Flow Measurements and Isokinetic
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