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EXECUTIVE SUMMARY

In fulfillment of obligations first set in a Consent Order with the Georgia
Environmental Protection Division on October 28, 2019, Becton, Dickinson and
Company installed two dry bed fugitive emission control systems at its Covington,
Georgia, medical device sterilization facility for the reduction of potential emissions
of ethylene oxide.

Under an EPD-approved Test Plan, these systems have been tested to assess their
performance and effectiveness. The testing has found that the emissions to the
atmosphere of ethylene oxide from both systems (System One and System Two)
are consistent with the levels expected from the dry bed system outlets. The
emission rate measured from the System One outlet on March 26, 2021 was 1.54
pounds-per-year if annualized over 8,760 hours. The emission rate measured from
the System Two outlet on March 26, 2021 was 160.92 pounds-per-year if
annualized over 8,760 hours. The total emission rate from both Systems’ outlets
combined on an annualized basis would be 162.46 pounds.
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BACKGROUND

Becton, Dickinson and Company (BD) operates a medical device sterilization facility
utilizing ethylene oxide (EO) at 8195 Industrial Boulevard in Covington, Georgia
(see Figure 1). As a condition of a Consent Order with the Georgia Environmental
Protection Division (EPD) dated October 28, 2019 BD installed two systems for the
capture and control of fugitive emissions of ethylene oxide (EO) not captured by
current emissions control equipment. The fugitive emissions control equipment
include two systems comprised of multiple Advanced Air Technologies Model DR490
“Dry Bed Scrubbers”.

System One (SYS1) captures potential fugitive emissions from the five Sterilization
Vessel Rooms (VRM1, VRM2, VRM3, VRM4, VRM5), the Vessel to Aeration Transfer
Corridor (NCO1), and the EO Dispensing Room (DRM1). System Two (SYS2)
captures potential fugitive emissions from the Work In Progress (WIP) areas where
product is stored after sterilization and prior to shipment. Details regarding these
systems were presented in the air permit application for their installation
submitted to the EPD on December 17, 2020.

The annual testing was performed on March 26, 2021. Mr. Bob Scott and Mr. Ray
Shen of the EPD Stationary Source Compliance, Source Monitoring Unit were
present to observe the testing activities.

May 2021 3 RAMBG@LL



TESTING ACTIVITES

The testing program for assessing the effectiveness of the dry bed fugitive emission
control systems for fugitive releases captured in the facility was based on two
primary elements:

1. Measurement of the air flow rates at the inlet ducts to the dry bed systems
and the stack outlets utilizing EPA standard methods 1, 2, and 4; and,

2. Measurement of the concentration of EO in those inlet ducts and outlet
stacks.

Measurement of the air flow rates was conducted by Advanced Industrial Resources
(AIR) of Acworth, Georgia, a qualified stack testing contractor.

Ramboll personnel oversaw and coordinated the sample collection during the
testing. Air samples were collected in 6-liter Summa canisters individually tested
and certified by the laboratory to be free of EO. The samples were analyzed for EO
via EPA Method TO-15 modified to achieve sub-part-per-billion detection limits for
EO.

The Test Plan presented in Appendix A was followed for the flow measurement,
and sample collection. Figure 2 identifies the specific sampling points used for
both SYS1 and SYS2.

As outlined in the Test Plan, duplicate samples were collected at two locations, the
two stack outlets, to allow for precision and repeatability of analyses and the
stability of EO samples in the Summa canisters. The duplicate samples were
collected simultaneously from two separate segments of tubing introduced side-by-
side in the sampling port.

Sample collection duration was 4 hours for both systems. Roughly 45 minutes into
the testing period for SYS2, it was recognized that the flow regulator on the Summa
canister for the Inlet Duct 1 was malfunctioning and the sample was not being
collected. That canister was replaced by a backup canister and flow regulator at
that point which operated properly and was submitted for analysis. Despite having
to replace the Summa canister, the sample duration for the SYS2 Inlet Duct 1 was
approximately 4 hours and the sample was collected at the same time as the SYS2
outlet.

May 2021 4 RAMBG@LL



3. ANALYTICAL LABORATORY RESULTS AND

PERFORMANCE ASSESMENT

The collected samples were transferred to Eurofins Air Toxics, LLC (Eurofins), an
independent laboratory with recognized expertise with EO analytical methods, for
analysis using a modified EPA Method TO-15 with GC/MS in the Selective Ion
Monitoring (SIM) acquisition mode to obtain detection limits sufficiently low for use
in testing the dry bed system performance.

Two supplemental analyses were also performed by the laboratory to evaluate
quality control parameters. Duplicate samples were collected from the SYS1 and
SYS2 Outlet. Both were analyzed upon receipt at the laboratory to demonstrate the
repeatability and precision of the sampling and analytical methods.

Table 1 presents the air flow rate and moisture results from the EPA Method 1, 2,
and 4 tests performed by AIR. AIR’s complete report is provided as Appendix B.

Table 2 presents the EO concentration results from Eurofins. The complete
laboratory report is provided as Appendix C, including results from the quality
control assessment described above.

All testing and analytical work met quality assurance and quality control set forth in
the test plan. All measured EO concentrations were above the detection limits of
the laboratory method - there were no “non-detect” results.

Table 3 combines the air flow and EO concentration data for an assessment of the
performance of the dry bed fugitive emissions control systems.

SYS1 Performance Assessment

SYS1 captures and treats fugitive EO releases from the EO dispensing room,
sterilization vessel rooms, and the vessel-to-aeration corridor. The exhaust mass
rate from the SYS1 stack is 0.0002 Ib/hour, or 1.54 |Ib/year if annualized over
8,760 hours.

SYS2 Performance Assessment

SYS2 captures and treats fugitive EO releases from multiple WIP areas within the
facility where product is stored after sterilization and prior to shipment. The outlet
mass rate of EO is 0.0184 Ib/hr, or 160.91 Ib/year if annualized over 8,760 hours.
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CONCLUSIONS

The following conclusions can be drawn from this testing as an initial assessment of
the performance of the dry bed fugitive emission control systems at the BD
Covington facility:

1. Post-control-device emissions of EO from SYS1 are 0.0002 Ib/hour.

2. Post-control-device emissions of EO from SYS2 are 0.0184 Ib/hour.

3. The Summa canister testing and analytical approach applied for this testing
successfully allowed monitoring of low EO concentrations that allowed

calculation of control efficiency from the dry bed treatment system and
achieved all stability and precision objectives.

4. The analytical method has been shown to have good sample stability.

May 2021 6 RAMBGOLL
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TABLE 1

System 1 Airflow Rates
Becton, Dickinson and Company
Covington, Georgia Facility

Post-Test
Pre-Test Flow | Pre-Test Average | Post-Test Flow Average Average Flow Average
Sample Rate Temperature Rate Temperature Rate Temperature
Sample ID Location (dscfm) (°F) (dscfm) (°F) (dscfm) (°F)
System 1
SYS1-IN 20210326 SYS1in 23,669 81 23,463 99 23,566 90
SYS1-STACK 20210326 SYS1 Out 26,377 84 25,809 87 26,093 86
System 2

2BF-1 20210326 2BF-1 9,205 74 9,004 81 9,104 78
2BF-2 20210326 2BF-2 8,837 76 9,093 87 8,965 82
2BF-3 20210326 2BF-3 8,820 74 9,027 87 8,924 81
2BF-4 20210326 2BF-4 9,172 72 9,187 83 9,179 78
2BF-5 20210326 2BF-5 8,911 74 8,986 84 8,948 79
2BF-6 20210326 2BF-6 12,552 73 12,425 85 12,489 79
SYS2-STACK 20210326 SYS2 Out 69,588 73 70,531 77 70,059 75
Notes: Sum of System 2 Inlets 57,609
Pre and Post-Test average tempertures and airflow rates provided by Advanced Industrial Resources, Inc. (AIR).
dscfm - dry standard cubic feet per minute

May 2021
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System 1 Ethylene Oxide Sample Results
Becton, Dickinson and Company

TABLE 2

Covington, Georgia Facility

Vacuum®
Sample Start Stop Duration Initial Final EO Concentration
Sample ID Location Date Time Time (hours) (In. Hg) (In. Hg) (ng/m’)
System 1
SYS1-IN 20210326 SYS1In 3/26/2021 10:35 14:35 4:00 29.0 8.7 470
SYS1-STACK 20210326 SYS1 Out 3/26/2021 10:35 14:35 4:00 27.0 6.5 1.8
SYS1-STACK DUP 20210326 SYS1 Out 3/26/2021 10:50 14:35 3:45 27.0 9.0 2.1
System 2
2BF-1 20210326 2BF-1 3/26/2021 10:35 11:22 0:47 26.5 26.5 2600
2BF-1R 20210326 2BF-1 3/26/2021 11:22 14:35 3:13 29.5 10.5 2300
2BF-2 20210326 2BF-2 3/26/2021 10:35 14:35 4:00 28.5 21.0 3600
2BF-3 20210326 2BF-3 3/26/2021 10:35 14:35 4:00 28.5 21.0 980
2BF-4 20210326 2BF-4 3/26/2021 10:35 14:35 4:00 28.0 8.0 6100
2BF-5 20210326 2BF-5 3/26/2021 10:35 14:35 4:00 28.8 7.0 5300
2BF-6 20210326 2BF-6 3/26/2021 10:35 14:35 4:00 29.0 11.0 2000
SYS2-STACK 20210326 SYS2 Out 3/26/2021 10:35 14:35 4:00 30.0 7.0 70
SYS2-STACK DUP 20210326° SYS2 Out 3/26/2021 10:35 14:35 4:00 30.0 13.7 76

Notes:

In. Hg - inches of mercury

EO - Ethylene Oxide

pg/m3 - micrograms per cubic meter

Vacuum readings recorded in the field from the regulator gauge.
“The listed EO concentration is the average of SYS1 - STACK 20210326 (1.5 ug/ma) and SYS1-STACK DUP 20210326 (2.1 pg/m3) values.

*The laboratory conducted a lab duplicate for analytical repeatability; results were 73 and 79 pg/m3. Listed EO concentration is an average of the two values.

May 2021
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TABLE 3
System 1 Performance Assessment
Becton, Dickinson and Company
Covington, Georgia Facility

Sample EO Concentration Duct Flow EO Rate
Sample ID Location (ng/m®) (dscfm) (Ib/hr)
System 1
SYS1-IN 20210326 SYS11n 470 23,566 0.0415
SYS1-STACK 20210326 SYS1 Out 1.8 26,093 0.0002
System 2
2BF-120210326" 2BF-1 2,359 9,104 0.0804
2BF-2 20210326 2BF-2 3,600 8,965 0.1209
2BF-3 20210326 2BF-3 980 8,924 0.0328
2BF-4 20210326 2BF-4 6,100 9,179 0.2097
2BF-5 20210326 2BF-5 5,300 8,948 0.1776
2BF-6 20210326 2BF-6 2,000 12,489 0.0936
SYS2-STACK 20210326 SYS2 Out 70 70,059 0.0184
Total Inlet 57,609 0.7150
Flow-weighted average inlet (ug/m3) 3,314
Notes:
EO - Ethylene Oxide
ug/m3 - micrograms per cubic meter
dscfm - dry standard cubic feet per meter
Ib/hr - pounds per hour
"The EO concentration is a time-weighted average of the concentration reported for
2BF-1 20210326 and 2BF-1R 20210326.

System 1 System 2

Potential Annual EO emissions (Ib/year) 1.54 160.91
Concentration-based percent removal 99.6 97.9
Mass-based percent removal 99.6 97.4

May 2021
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APPENDIX A
STACK TESTING SCOPE
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1. Introduction

Condition 13 of Attachment A to the October 28, 2019 Consent Order provides; “in
accordance with an EPD-approved plan, BD shall conduct an initial demonstration of the
fugitive emissions control system upgrades proposed in the permit application for the BD
Covington facility no later than March 31, 2020.” On March 25, 2020, a Second
Amendment to the Consent Order was issued by EPD which extended the deadline for the
Condition 13 testing to April 15, 2020.

BD has complied with the conditions set forth in the 2019 Consent Order by performing
the initial control system demonstration on April 2, 2020 and again on June 19, 2020
following EPD-approved test plans submitted on March 27, 2020 and May 21, 2020.

Upon achieving a full year of operation of the fugitive emissions control system and as
requested by EPD, BD will again test the system in an annual test scheduled to be
performed on March 26, 2021 at the BD Sterilization Operation in Covington, Georgia.
The purpose of the testing is to assess the removal efficiency of EO by the existing dry
bed fugitive emissions control systems after one year of operation.

Both System 1 and System 2 control efficiency for EO will be tested and demonstrated
on a concentration basis by withdrawing exhaust air from the ductwork at the inlet side of
the dry beds and at the outlet stack from into Summa Canisters in accordance with EPA
Method TO-15.

The air testing services of a reputable contractor will be obtained to conduct the required
testing. Mr. John LaMontagne, of BD, and other BD personnel, will provide on-site

coordination of the testing.

II. Process and Control Equipment Description and Operating Conditions

The equipment being tested is for the control of fugitive emissions of EO at an existing
medical device sterilization facility. The existing regulated process which includes the
Sterilization Chamber Exhaust Vent, Chamber Vent, Aeration Exhaust, and Thermal
Oxidizer are not being modified and are excluded from this performance test.

Testing for this equipment is specific to the additional emission control systems being
installed to capture and treat fugitive emissions of EO not captured by current emissions
control equipment. The equipment to be tested includes one system comprised of multiple
Advanced Air Technologies Model DR490 “Dry Bed Scrubbers”.

System One (SYS1) captures potential emissions from the five Sterilization Vessel Rooms
(VRM1, VRM2, VRM3, VRM4, VRMS), the Vessel to Aeration Transfer Corridor
(NCO1), and the EO Dispensing Room (DRM1). System Two (SYS2) captures potential
emissions from the Work in Progress Area (WIP1) where product is stored after
Sterilization and prior to shipment.



III. Dry Bed Validation Testing Plan

Analytical Methods

The samples will be collected in Summa canisters and analyzed using EPA Method TO-15
with GC/MS in the Selective Ion Monitoring (SIM) acquisition mode to determine the
concentration of ethylene oxide. The samples will be sent using overnight delivery to the
analytical laboratory under formal chain of custody procedures. The analysis will be
performed by Eurofins Air Toxics, an independent laboratory located in Folsom,
California. Results will be reported in units of micrograms per cubic meter (ug/m?).

To accommodate the conditions relating to canister placement, sampling probes will be
connected using flexible tubing (Teflon FEP, 1/4” OD), with the length not to exceed five
(5) feet. Duplicate samples will be collected at the outlets from each dry bed system and
submitted to the laboratory for precision and repeatability of sample collection.

Efficiency Assessment

The performance testing will be performed as follows:

Sample duration: 4 hours
System 1: Inlet duct and outlet duct simultaneously across all of System 1.
System 2: Inlet ducts to all of the 6 dry bed sets simultaneously with the

outlet stack for System 2.

Sample Collection: ~ Samples will be collected at a single point within each
corresponding stack or duct.

Parameters: Outlet stack airflow rate and moisture will be measured
simultaneously by EPA Methods 1, 2, and 4.

Velocity Profiles: Velocity traverses of the inlet ducts will be performed periodically
during the testing.
Efficiencies: Control efficiency will be calculated on the basis of the reduction

in concentration of EO across the dry beds for each System. Mass
emission rate of EO (Ib/hr) will be determined using the measured
outlet concentration and airflow rate.



IV. Plant Entry and Safety

General safety rules must be adhered to when inside the plant area. Visitors must first sign
in at the reception area at 8195 Industrial Blvd. prior to admission to the Sterilization
Facility. Entry to the Sterilization Facility is restricted. John LaMontagne is responsible
for this project. He can be reached at 770-784-6186 (office) or 770 652-2049 (cell).
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BD Bard - Covington, Georgia Test Date: March 26, 2021
Dry Bed System Annual Performance Test Report - Project ID: KR-10687 Page 1 of 9

1.0 INTRODUCTION

1.1 SUMMARY OF TEST PROGRAM

Becton Dickinson Bard (BD Bard) operates a medical products sterilization facility
located at 8195 Industrial Blvd, Covington, Georgia 30014. Sterilization is completed
using ethylene oxide gas. The facility has installed two (2) dry bed systems designed to
control fugitive and process ethylene oxide emissions from the interior of the facility.

The 2" annual performance test of the dry bed systems was conducted on March 26,
2021 by Ramboll and Advanced Industrial Resources, Inc. (AIR). The purpose of the
performance test was to confirm the respective control systems’ ethylene oxide removal
efficiencies. Testing was conducted by quantifying the inlet loading of ethylene oxide to
the dry bed systems and simultaneously quantifying the emission rate of ethylene oxide at
the outlet of the respective dry bed systems. US EPA Methods 1, 2, 4, and 18 were used
to conduct testing.

Testing was conducted by Advanced Industrial Resources, Inc. (AIR) and Ramboll in
accordance with approved USEPA Methods (i.e., 40 CFR 60 Appendix A, Methods 1, 2,
4, and 18).

12 KEY PERSONNEL

The key personnel who coordinated the test program and their telephone numbers are:

Keith A. Cole, P.E., Ramboll, Sr. Managing Consultant 678-388-1648
Derek Stephens, AIR, VP/QA Director 404-843-2100
Stephen Wilson, AIR, Chief Operations Officer 404-403-6079
Scott Wilson, AIR, Program Director 800-224-5007

Advanced Industrial Resources, Inc.
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BD Bard - Covington, Georgia
Dry Bed System Annual Performance Test Report - Project ID: KR-10687

20 PLANT AND SAMPLING LOCATION DESCRIPTIONS

21 PROCESS & CONTROL EQUIPMENT DESCRIPTION

Becton Dickinson Bard (BD Bard) operates a medical products sterilization facility in
Covington, Georgia. Sterilization is completed using ethylene oxide gas in various
chambers within the facility. The facility has installed two (2) dry bed systems designed
to control fugitive and process ethylene oxide emissions from the interior of the facility.
2.2 SAMPLING LOCATION

Each sampling location has a circular cross section with at least two (2) sampling ports
oriented 90 degrees from one another. The sampling locations are located at least two (2)
equivalent diameters downstream from the nearest upstream flow disturbance and at least
one-half (0.5) equivalent diameters upstream from the nearest downstream flow
disturbance. In accordance with EPA Method 1, a minimum of sixteen (16) total traverse
points (> 8 per port) were used to measure velocities within the respective ducts via EPA
Method 2. The centroids of the respective ducts were used to collect the ethylene oxide
samples.

The following table summarizes the sampling locations:

Stack Downstream flow Downstream flow
. . ) ) . Traverse
diameter disturbance distance disturbance distance Points
Source (Ds) (A) (B) (per
inches inches _equw. inches §qU|v. port)
diameter diameter
1
System 73 45 0.62 252 345 | 24(12)
Outlet
1
Systeml g 27 0.53 > 101 2 16 (8)
Inlet
System 2
Y 73 45 0.62 252 3.45 24 (12)
Outlet

Advanced Industrial Resources, Inc.




BD Bard - Covington, Georgia

Test Date: March 26, 2021

Dry Bed System Annual Performance Test Report - Project ID: KR-10687 Page 3 of 9
Stack Downstream flow Downstream flow
. . . . . Traverse
diameter disturbance distance disturbance distance Points
Sour ce (Ds) (A) (per
inches inches gquw. inches gquw. port)
diameter diameter
System 2
Inlet 30 35.5 1.18 97 3.23 16 (8)
2BF-1
System 2
Inlet 30 26.5 0.88 151 5.03 16 (8)
2BF-2
System 2
Inlet 30 39 1.30 163 5.43 16 (8)
2BF-3
System
Inlet 2 30 60.5 2.02 115.75 3.85 16 (8)
2BF-4
System 2
Inlet 30 36.5 1.22 63.5 212 16 (8)
2BF-5
System 2
Inlet 36 114.0 3.17 72.5 242 16 (8)
2BF-6

Advanced Industrial Resources, Inc.




BD Bard - Covington, Georgia Test Date: March 26, 2021
Dry Bed System Annual Performance Test Report - Project ID: KR-10687 Page 4 of 9

3.0 SUMMARY AND DISCUSSION OF TEST RESULTS

3.1 OBJCTIVES

The purpose of the annua performance test was to confirm the control systems’ ethylene
oxide removal efficiencies. Testing was conducted by quantifying the inlet loading of
ethylene oxide to the dry bed systems and simultaneously quantifying the emission rate
of ethylene oxide at the outlet of the respective dry bed systems.

3.2 FIELD TEST CHANGES AND PROBLEMS

No problems were encountered during testing that required deviation from the planned
test protocol.

3.3 PRESENTATION OF TEST RESULTS

Volumetric flow rates and associated data are presented in Appendix A. Actua raw field
data sheets are presented in Appendix C.

Advanced Industrial Resources, Inc.



BD Bard - Covington, Georgia Test Date: March 26, 2021
Dry Bed System Annual Performance Test Report - Project ID: KR-10687 Page 5 of 9

40 SAMPLING AND ANALYTICAL PROCEDURES
Testing were performed in accordance with 40 CFR 60 Appendix A. Specifically:

- EPA Method 1 was used for the qualification of the location of sampling ports
and for the determination of the number and positions of stack traverse points, as
applicable to sample traverses for EPA Method 2.

- EPA Method 2 was employed for the determination of the stack gas velocity and
volumetric flow rate during sampling using Type “S” Pitot tubes. EPA Method 2
was conducted prior to and at the conclusion of the single ethylene oxide sample
period and the average of the two (2) traverses, per sample location, were used to
determine the volumetric flow rate used for calculating the mass rate (Ib/hr) of
ethylene oxide. The pre- and post-test velocity traverses for each sample location
varied by less than 10%.

- EPA Method 3 was used for the calculation of the density and dry molecular
weight of the effluent stack gas. The gas streams were assumed to be at ambient
conditions (20.9% 02, 0.0% CO2).

- EPA Method 4 was employed for the determination of the stack gas moisture
content of the respective system exhaust stacks. A single test run was conducted
on each stack which lasted the duration of the test run (240 min.). Wet bulb/dry
bulb measurements were conducted on each of the inlet ducts to determine
moisture content.

Advanced Industrial Resources, Inc.
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50 QUALITY ASSURANCE ACTIVITIES

5.1 INTERNAL QUALITY ASSURANCE

The quality assurance/quality control (QA/QC) measures associated with the sampling
and analysis procedures given in the noted EPA reference methodologies, in Subparts A
of 40 CFR 60 and 40 CFR 63, and in the EPA QA/QC Handbook, Volume 11 (EPA
600/R-94/038c) were employed, as applicable. Such measures include, but are not
limited to, the procedures detailed below.

5.1.1 SAMPLING TRAIN LEAK CHECKS

Determinations of the leakage rate of the Method 4 sampling trains were made before and
after each sampling run using the procedure detailed in Section 8.1.3.2 of EPA Method 4.
Before the sampling run, after the sampling trains had been assembled and probe and
filter box temperatures had time enough to settle at their appropriate operating values, the
probe inlet was plugged and the system was evacuated to a pressure of 15 inches of Hg
below ambient pressure. The volumetric leakage rate was be measured by the dry gas
meter over the course of one (1) minute. The leakage rate was less than 0.020 cfm for
each run, thereby meeting the maximum allowabl e |eakage rate.

After the sampling run, before the train was disassembled the probe inlet was plugged
and the system depressurized to a vacuum equal to or greater than the maximum value
reached during the sampling run. The dry gas meter measured the volumetric leakage
rate over the course of one (1) minute. The leakage rate was determined to be less than
0.020 cfm, thereby meeting the maximum allowable leakage rate.

The Type “S” Pitot tube assemblies were also checked for leaks before and after
sampling runs using the procedure in Section 8.1 of EPA Method 2. The impact opening
of the Pitot tubes were blown through until a pressure of at least 3 inches of water
registered on the manometer. The impact opening was quickly plugged and held for at
least 15 seconds, during which time the manometer reading held. The same operation
was performed on the static pressure side of the Pitot tubes, except suction was used to
obtain the pressure differential.

Advanced Industrial Resources, Inc.
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5.1.2 PROBENOZZLEDIAMETER CHECKS
No probe nozzles were used during this test program.

5.1.3 PITOT TUBEFACEPLANEALIGNMENT CHECK

Before field testing, each Type S Pitot tube was examined in order to verify that the face
planes of the tube were properly aligned, per Method 2 of 40 CFR 60, Appendix A. The
external tubing diameter and base-to-face plane distances were measured in order to
verify the use of 0.84 as the baseline (isolated) Pitot coefficient. At that time the entire
probe assembly (i.e.,, the sampling probe, nozzle, thermocouple, and Pitot tube) was
inspected in order to verify that its components met the interference-free alignment
specifications given in EPA Method 2. Because the specifications were met, then the
baseline Pitot coefficient was used for the entire probe assembly.

After field testing, the face plane alignment of each Pitot tube was checked. No damage
to the tube orifices was noted.

5.1.4 METERING SYSTEM CALIBRATION

Every three months each dry gas meter (DGM) console is calibrated at five orifice
settings according to Method 5 of 40 CFR 60, Appendix A. From the calibration data,
calculations of the values of Ym and AHg are made, and an average of each set of values
is obtained. The limit of total variation of Ym vaues is +0.02, and the limit for AHg
vauesis +0.20.

After field testing, the calibration of the DGM console was checked by performing three
calibration runs a a single intermediate orifice setting that is representative of the range
used during field-testing. Each DGM was within the limit of acceptable relative variation
from Y m of 5.0%.

515 TEMPERATURE GAUGE CALIBRATION

After field testing, the temperature measuring instruments on each sampling train was
calibrated against standardized mercury-in-glass reference thermometers. Each indicated
temperature was within the limit of acceptable variation between the absolute reference
temperature and the absolute indicated temperature of 1.5%.

Advanced Industrial Resources, Inc.
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5.1.6 DATA REDUCTION CHECKS

AIR ran an independent check (using a validated computer program) of the calculations
with predetermined data before the field test, and the AIR Team Leader conducted spot
checks on-site to assure that data was being recorded accurately. After the test, AIR
checked the data input to assure that the raw data had been transferred to the computer
accurately. Fow rates, temperatures and moisture levels were relatively constant
(variation <5%) during the three test runs, which indicates that data recording and Method
2 and 4 sampling and calculation errors are not likely.

Advanced Industrial Resources, Inc.
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6.0 DATA QUALITY OBJECTIVES

The data quality objectives (DQOs) process is generally a seven-step iterative planning
approach to ensure development of sampling designs for data collection activities that
support decision making. The seven steps are as follows: (1) defining the problem; (2)
stating decisions and alternative actions; (3) identifying inputs into the decision; (4)
defining the study boundaries; (5) defining statistical parameters, specifying action levels,
and developing action logic; (6) specifying acceptable error limits, and (7) selecting
resource-effective sampling and analysis plan to meet the performance criteria. The first
five steps are primarily focused on identifying qualitative criteria such as the type of data
needed and defining how the data will be used. The sixth step defines quantitative
criteria and the seventh step is used to develop a data collection design. In regards to
emissions sampling, these steps have already been identified for typical monitoring
parameters.

Monitoring methods presented in 40 CFR 60 Appendix A indicate the following
regarding DQOs. Adherence to the requirements of this method will enhance the quality
of the data obtained from air pollutant sampling methods. At a minimum, each method
provides the following types of information: summary of method; equipment and
supplies, reagents and standards, sample collection, preservation, storage, and
transportation; quality control; calibration and standardization; analytical procedures,
data analysis and calculations; and alternative procedures. These test methods have been
designed and tested according to DQOs for emissions testing and analysis.

Advanced Industrial Resources, Inc.
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Volumetric flow rate summary

System 1
Pre& Post - Average Inlet Difference Outlet
23,566 -2,527 26,093

System 1
Pre-only Inlets Difference Outlet
23,669 -2,707 26,377

System 1
Post-only Inlets Difference Outlet
23,463 -2,346 25,809




Volumetric flow rate summary

System 2
DSCFM
Inlets Difference Outlet
2BF-1 9,104
2BF-2 8,965
Pre& Post - Average >BFE-3 8,924
2BF-4 9,179
2BF-5 8,948
2BF-6 12,489
Total 57,609 -12,450 70,059
System 2
DSCFM
Inlets Difference Outlet
2BF-1 9,205
2BF-2 8,837
Pre Only OBF-3 8,820
2BF-4 9,172
2BF-5 8,911
2BF-6 12,552
Total 57,496 -12,092 69,588
System 2
DSCFM
Inlets Difference Outlet
2BF-1 9,004
2BF-2 9,093
Post Only OBF-3 9,027
2BF-4 9,187
2BF-5 8,986
2BF-6 12,425
Total 57,723 -12,808 70,531
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AND

NOMENCLATURE



EXAMPLE CALCULATIONS

A=D?n/4

As=Dsnl4

Bws = Vwsd) / (Vimesd) + Vw(s))

Canalyte = (mana|yte/ Vm(std)) (35.31466 ft3/ m3)

‘Canalyte = (mandyte/ Vm(std)) (0.015432 gr/ mg)

Canalyte = Canalyte MWanayte / 24.04 1/mol

CC = togrs (Su/ n'?)

d=21/n(Sd)

DE = (Elnlet - EOutIet) / E,Inlet X 100%

Eanalyte = (mandyte/ Vm(std)) Qxi (60 mi n/hr) (2.2046X10'6 Ib/mg)

Eanayte = Canalyte Qsa (60 min/hr) (2.2046x10° Ib./mg)

=100 Ts (KsVic+ YmVm P/ Tm) / (600 vs Ps Ap)
where K3 = 0.002669 (in. Hg ft3) / (mL °R)

Ki =[(2.0084x10" AHg) An (1 = Buwg)]?> (Mg / Mg) (T / Ts) (Ps/ Pr)

Mg =0.44 (% CO,) + 0.32 (% Oy) + 0.28 (% N2 + % CO)

Ms= Mgy (1— Bws) + Mw Bus

P = Qsd/ F-Factor x 60 x (20.9-O,) / 20.9

Pm=Poa + AH/ 13.6

Ps = Poar + pg/ 13.6

Qa=(60 g/min) vs Ag

Qs = (60 /min) (1 - Bus) Vs As (Tsa/ Ts) (Ps/ Psq)

RA = [Abs(d) + Abs(CC)]/RM

S = [(Sdi2 - (Sdi)?/n)/(n-1)]Y2

Tm=1tm+460°

Ts=1ts+ 460°

Vm(std) =VmYm (Tstd / Tm) (Pm/ Pstd)

Vistd) = (Vie pw R Tsa) / (Mw Psa)

Vs = Ky Cy [AP]Y2 [Ts/ (Ps Mg



NOMENCLATURE

Symbol Units Description

Abs(x) dimensionless Absolute value of parameter x

An ft2 Areaof the nozzle

As ft2 Area of the stack

Bws dimensionless V olume proportion of water in the stack gas stream

Cp dimensionless Type S pitot tube coefficient

Canalyte mg/dscm Concentration of analyte in dry stack gas,
standardized

'Canalyte gr./dscf Concentration of analyte in dry stack gas,
standardized

'Canalyte ppm Concentration of analyte in dry stack gas,
standardized

CcC dimensionless One-tailed 2.5% error confidence coefficient

d ppm Arithmetic mean of differences

di ppm Difference between individual CEM and reference
method concentration value

Dn inches Internal diameter of the nozzle at the entrance orifice

Ds inches Internal diameter of the stack at sampling location

DE percent Destruction efficiency

DH inches H2O Average pressure differential across the meter orifice

DHe@ inches H2O Orifice pressure differential that corresponds to 0.75
cfm of air at 68 °F and 29.92 inches of Hg

Dp inches H2O Velocity head of stack gas

Eanalyte Ib./hour Emission rate of analyte, time basis

I percent Isokinetic sampling ratio expressed as percentage

Ki dimensionless K-factor, ratio of DH to DP, ideal

Kp ft[(Ib/Ib-mol)(in. Type S pitot tube constant,

Hg)]
J(°R)(in. H:0)]¥? | =85.49

Lp cfm Measured post-test |eakage rate of the sampling train

Myd Ib./Ib.-mole Molecular weight of gas at the DGM

Ms Ib./Ib.-mole Molecular weight of gas at the stack




NOMENCLATURE

Symbol Units Description
Mw Ib./Ib.-mole Molecular weight of water,
=180
Manalyte mg Mass of anaytein the sample
n dimensionless Number of data points
P MMBtu Fuel firing rate
Poar inches Hg Barometric pressure at measurement site
Pinput tons’hour Process dry mass input rate
Pg inches H>O Gauge (static) pressure of stack gas
Pm inches Hg Absolute pressure of meter gases
Ps inches Hg Absolute pressure of stack gases
Pstd inches Hg Standard absol ute pressure
=29.92
Qa cfm Volumetric flow rate of actual stack gas
Qs dscfm Volumetric flow rate of dry stack gas, standardized
R (in. Hg)(ft5) Ideal gas constant,
(Ib-mole)(°R) =21.85
RA percent Relative accuracy
RE percent Removal efficiency
RM ppm Average reference method concentration
rw [b/mL Density of water,
= 0.002201
la g/mL Density of acetone,
=0.7899
S dimensionless Standard deviation
Tm °R Absolute temperature of dry gas meter
Ts °R Absolute temperature of stack gas
Tsd °R Standard absol ute temperature,
=528
to.o7s dimensionless 2.5 percent error t-value
tm °F Temperature of DGM
ts °F Temperature of stack gas
minutes Total sampling time




NOMENCLATURE

Symbol Units Description

Vie mL Total volume of liquid collected

Vm dcf Volume of gas sample as measured by the DGM

V m(std) dscf Volume of gas sample as measured by the DGM,
standardized

Vw(std) scf Volume of water vapor in the gas sample,
standardized

Vs ft./sec Ve ocity of stack gas

Ym dimensionless DGM calibration coefficient

Yec dimensionless DGM calibration check value

Yw dimensionless Reference (wet) gas meter calibration coefficient

% CO2 percent Percent CO2 by volume, dry basis

% O2 percent Percent O2 by volume, dry basis

% N2 percent Percent N2 by volume, dry basis
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SYSTEM 1
INLET




Input values: Run Number Metric
Pre-1 Post-1 Pre-1 Post-1

Tab F 81 99 27.2 372 C
Tub F 61 65 16.1 183 C
Py inH,0 -2.10 -1.60 -0.5 -04 kPa
Poar inHg 29.25 29.25 99.0 99.0 kPa
0O, % 209 20.9 20.9 209 %
CO, % 0.0 0.0 0.0 00 %
Calculated values:
P inHg 29.10 29.13 98.5 98.6 kPa
MW, [b/mol 28.84 28.84 28.84 28.84 g/moal
Pt inHg 0.54 0.62 1.83 211 kPa
p inHg 0.32 0.25 1.10 0.85 kPa
H IbH,O/lbair 00070 0.0054 0.0070 0.0054
Bus 1.1% 0.87% 1.12% 0.87%

* Data entry in non-shaded cells only. Shaded cells contain calculations.
Note: % O, and % CO, are nhot important variables. Use 21% and 0% if

values have not been measured.



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

System 1 Inlet
Pre-Test
M easur ed values:
Test Team: RB, SW, DS D (in.): 50.50
EPA Methods: 2,3 Ppar (in. HQ): 29.25
Test Date: March 26, 2021 Py (in. H,0): -2.10
ConsoleD: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B<(%): 112
Cp: 0.84 Test Time: 10:22
3
. Ap ts
Point | oy | @m* CF)
Wet bulb (F): 61 1 0.28 0.529 80
Dry bulb (F): 81 2 0.28 0.529 81
3 0.28 0.529 81
4 0.28 0.529 81
5 0.29 0.539 81
6 0.29 0.539 81
7 0.26 0510 81
8 0.22 0.469 81
9 0.25 0.500 81
10 0.25 0.500 81
11 0.26 0510 81
12 0.27 0.520 81
13 0.38 0.616 81
14 0.27 0.520 81
15 0.28 0.529 81
16 0.25 0.500 81
Average 0.27 0.523 81
Calculations:
Molar weight, M= 28.72 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,#/100))/100+B,,4/100* 18
Velocity, vg = 30.22 ft/sec =85.49C, X (Ap)"? X { (ts+460)/(Pye+py/13.6)/M } V2
Flow Rate, Qggs = 23,669 dscfm =VJD/4/144 X 60 X (tgq+460)/(t+460) X (Poy+Py/13.6)/29.92 X (1-B,,4/100)
Flow Rate, Qqaq = 25,218 acfm =v D /4/144 x 60

Flow Rate, Qugq= 23,936 scfm =D /4144 X 60 X (teq+460)/(t+460) X (Pour+Py/13.6)/29.92



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

System 1 Inlet
Post-Test
M easur ed values:

Test Team: RB, SW, DS D (in.): 50.50
EPA Methods: 2,3 Ppa (in. HQ): 29.25
Test Date: March 26, 2021 Py (in. H;0): -1.60
Console ID: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,s(%): 0.87
Cp: 0.84 Test Time: 14:40

. Ap ts

Point | 1) (Ap)*? P

Wet bulb (F): 65 1 0.30 0.548 99

Dry bulb (F): 99 2 0.30 0.548 99

3 0.28 0.529 99

4 0.29 0.539 99

5 0.27 0.520 99

6 0.28 0.529 99

7 0.26 0,510 99

8 0.24 0.490 99

9 0.20 0.447 99

10 0.25 0.500 99

11 0.24 0.490 99

12 0.25 0.500 99

13 0.37 0.608 99

14 0.30 0.548 99

15 0.31 0.557 99

16 0.30 0.548 99

Average | 0.8 0.526 99

Calculations:
Molar weight, M= 28.74 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,/100))/100+B,,/100*18
Velocity, vg= 30.84 ft/sec =85.49C, X (Ap)"? X { (ts+460)/(Pye+py/13.6)/M} V2
Flow Rate, Q4= 23,463 dscfm =V D 4/144 X 60 X (tgq+460)/(t+460) X (Poy+Py/13.6)/29.92 x (1-B,,4/100)
Flow Rate, Qua = 25,736 acfm =vJDZ/4/144 X 60

Flow Rate, Qugq= 23,668 scfm =vgTD.2/4/144 X 60 X (tg+460)/(ts+460) X (Ppa+Dy/13.6)/29.92



L

Advanced Industrial Resources
Duct Velocity & Flow Calculation Sheet

), P f_"’
/',:‘7/‘) L r’d)/

Client: Measured values:
Location: @, vy ot .].., o, e A D, (in.): £ 5
Source: & poyde L i ! T d e Yo/AHg: nN[A
Test Team: -8 fsc./ DS C: 0. 8Y
EPA Methods: i,Z 2,9 toan CF) £ 7
TestDate: 3[4/ 14 Assumed B (%): p
Console ID: s JA 0, (%): gies 1/
Probe Assembly ID: P 2f ~ o & CO, (%) 21 o
Start time: / ¢ 7 22 Start time: / 'f/ ;‘/o Start time: Start time:
Stop time: Stop time: Stop time: Stop time:
Test # | Fre  gacf {Par b= eid
P (in. Hgy| 2.4, 2¢7 9.1y
p (. H,0:| - 2 j - .G
Traverse Ap f Ap t, Ap ts Ap i,
Point ("HO| CH |"HO)] CH (("H0)] ) J("HO[ (F
1 a.18 | 20 |30 | 77
2 A28 | 5\ |0.3- | 97
3 0.8 |21 |25 | 979
4 A28 | S s 9 79
5 029 st lp. 27| 97
6 o.1t9| St h.13 | 97
7 0. 26| B\ b2l | 79
8 o V) St _fozd | 99
9 o. 15| $C Il |99
10 2. 15| St |o.1s”| 99
11 010 | Bl oo/ | 99
12 o7 | St s | 29
13 0-22 | €1 o277 |97
14 o. 17 8t ls.7. | 99
15 0. 22| Y gzl | 77
16 o | Sl g 20 1 97 ‘
) 17 1 o
18 Lo 5| &
19 bew | GCI | £..°| B8
20
21
22
23
24
Average

Test Team Leader Review:
Data Entry Review:

/s
~Ll




Advanced Industrial Resources, Inc.
Source Description Sheets

Client: /A0 RBeacs/

Location: Lovingter G A

Source! Sorsde.  / Tnlet

D, (in.): ~ A

A () A

D, (in.): N
Ay 47,97
Length A (in.): 7 =

Length B (in.): r RN

tamb (OF): é' 1

Assumed B, :

Pbar (in. Hg):

Py (in 0% - 2.4

% Oy 11
% COZ: o
Console ID: LA
Y: ~MIA
AHg:  afA
Cy: .57

K-Factor: A/ /A

Sketch of Stack

Test Team Leader Review:

Data Entry Review: ’ D C‘S

Date:
Test Team:

S’/Zé/z(

/Z/.?/ S'&—-‘/ ns

Poi Ap -
oint (in. HzO) o
|0
ezl
e
4 0.1% 7
; 0.29 | &t
: g.19 2T
7 0.tC | 5!

8 ot | 5!

L-§9\ —_—
N

Af_)' —
Change Ports
1 e
2 0.:,( g [
> g.tC o
¢ ez | O
iy gi
: o, Y
TR N T

. 8 B W

e
i ‘\J«fﬂ-«*’
11 //\h

3 —




Advanced Industrial Resources, Inc.

Cyclonic Flow Absence Verification Field Data
EPA Method 1

Client: 7n Berol ' Date: Z/?,c.’/'z, :
Location: Covindh.. GA D (in):  So. 5
Source: ¢ 5 hn ﬂ: [ T lod Aty 73,91
Test Team: 77/ sesf DS D, (in.): ~IA
ProbeID:  PY- oy A afA
Cp: S e S ‘/

Ap o
(in. H,0)| (degrees)
0.0
0:0
0.0
0.0
" 0.0
0.0
0.0
0.0
]

\QQ(\
5%

0.
Change Ports
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0~

Point
tw CF): €7 o

Console ID: __ ~f A
Yy MIA
AHg: ~A
Assumed B, /
P, (in.Hg): 29 2¢

==l S N ey RO S VAR [ O ]

\
/ \\aoeaumem

e

:g/émﬂc\mqﬁmww

/ \\ boR bR R R

0.0

R

Test Team Leader Review:
Data Entry Review: eIt 3
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SYSTEM 1
OUTLET




Test Team:
EPA Methods:
Test Date:
Console ID:

Moisture Run

Used for flow runs:
Water recovery (ml):
Start

Stop

Sample volume (cf):
Meter temperature (F):
Calculations:
Moisturevolume, V,, =
Samplevolume, V=
Moisture content, B,,s=

GSG, KF

Advanced Industrial Resources
BD Bard - Covington, GA
M oisture M easurements & Calculations

System 1 Outlet

M easured values:
Poar (in.HG):  29.25

4

pg (in. H,0): 0.20

March 26, 2021

Y, 1.000

C-017

Probe Assembly ID:  P7-01

Run #1
Pre & Post
44
980.415

180.985

2.07
173.86
1.18

T

67
68
69
70
72
83
89
96
97

1161.400

77.6

scf
scf
%

65

=ml x 0.04715
=V X Y X {528/ (T, + 460)} X { (Poey + Py / 13.6) / 29.92}
=V ! (Vw+Vy



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

System 1 Outlet
Pre-Test
M easur ed values:
Test Team: GSG KF D, (in.): 73.00
EPA Methods: 1,234 Poar (in. Hg): 29.25
Test Date: March 26, 2021 pg (in. H,0): 0.20
Console ID: c-017 0, (%): 20.90
Yo 1.000 CO, (%): 0.00
Probe Assembly | D: P7-01 Bus(%): 1.18
Cp: 0.84 Start Time: 9:32-9:44

. Ap 2 ts

Paint (" H,0) (Ap) P

1 0.09 0.300 74

2 0.09 0.300 79

3 0.09 0.300 82

4 0.08 0.283 83

5 0.08 0.283 85

6 0.08 0.283 85

7 0.06 0.245 85

8 0.06 0.245 85

9 0.07 0.265 85

10 0.08 0.283 85

11 0.08 0.283 85

12 0.08 0.283 85

13 0.10 0.316 85

14 0.10 0.316 85

15 0.10 0.316 85

16 0.08 0.283 85

17 0.08 0.283 85

18 0.07 0.265 85

19 0.07 0.265 85

20 0.07 0.265 85

21 0.06 0.245 85

22 0.06 0.245 85

23 0.07 0.265 85

24 0.08 0.283 85

Average 0.08 0.279 84

Calculations:
Molar weight, M= 28.71 Ib/mol ={ (%0, X 32)+(%CO, X 44)+(%N, x 28)} X (1-B,4100))/100+B,,4/100*18
Velocity, v = 16.13 ft/sec =85.49C, X (Ap)" X { (ts+460)/(Poay+Py/13.6)/MJ} /2
Flow Rate, Qugs= 26,377 dscfm =VJD /4144 X 60 X (tgq+460)/(ts+460) X (Poy+Py/13.6)/29.92 X (1-B,,¢/100)
Flow Rate, Qqa = 28,121 acfm =v D 2/4/144 x 60

Flow Rate, Quqq= 26,691 scfm =vTDZ/4/144 X 60 X (te+460)/(t+460) X (Poy+Py/13.6)/29.92



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

System 1 Outlet
Post-Test
M easur ed values:
Test Team: GSG KF Ds (in.): 73.00
EPA Methods: 1,234 Poar (in. HQ): 29.25
Test Date: March 26, 2021 pg (in. H0): 0.20
Console I D: C-017 0O, (%): 20.90
Yo 1.000 CO, (%): 0.00
Probe Assembly ID: P7-01 B,(%): 1.18
Cp: 0.84 Start Time: 14:52 - 15:04
. Ap ts
Point " H,0) (Ap)+? CF)
1 0.09 0.300 85
2 0.09 0.300 86
3 0.09 0.300 86
4 0.08 0.283 86
5 0.08 0.283 86
6 0.07 0.265 86
7 0.06 0.245 87
8 0.06 0.245 87
9 0.06 0.245 87
10 0.07 0.265 87
11 0.07 0.265 87
12 0.08 0.283 87
13 0.09 0.300 86
14 0.10 0.316 87
15 0.10 0.316 87
16 0.08 0.283 87
17 0.08 0.283 87
18 0.07 0.265 87
19 0.06 0.245 87
20 0.06 0.245 87
21 0.06 0.245 87
22 0.07 0.265 87
23 0.07 0.265 87
24 0.07 0.265 87
Average 0.08 0.274 87
Calculations:
Molar weight, M= 2871 Ib/mol  ={(%0, x 32)+(%CO, X 44)+(%N, X 28)} X (1-B,,/100))/100+B,,4/100%18
Velocity, vs = 15.85 ft/sec =85.49C, X (Ap) 2 x { (ts+460)/(Poa+Py/13.6)/M} 2
Flow Rate, Qsgs= 25,809 dscfm =VTDZ/4/144 X 60 X (tg+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,4/100)
Flow Rate, Qs.q = 27,646 acfm =vJiD4/144 X 60

Flow Rate, Quqg= 26,117 scfm =VTD /41144 X 60 X (tgq+460)/(t+460) X (Poa+py/13.6)/29.92
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Field Data Sheet
Client: 1]) EA'Q/—D Test Date: 3}74‘-4 ‘ Z|
Location: COVIM&TViO  OA Console ID: ¢+ O3}
Source: SYSTEO | o7V C Yul/AHg: ([, 000 | (945
Test Feam; C’S 162 lé F Sampling Box ID: G-
EPA Methods: |, 2, 34 Probe Assembly ID; f3-01
D, (in.): 3 9' D, {in.): MiA
% Oy 70 Assumed B, i
% CO, 0.9 Pya (in. He): 19,18
StartRun: 4732 14 S P, (in. H,O0): 0. 7o
. End Run: 9% 4’4’ \ S04 Minutes/Point: \
g w Run Number: i 0‘61«6 K-Factor: » (5
‘ Inches H,O Temperature Readings (°F)
Tome U4 e
Meter 7 e POST T Last tn Filter |Vactuum
Point Ap AH (| b frermm| Exit | .
(def) Impinger Inlet Ouflet (M5 or CPM) (in. Hg}
¥ [T 1T40aTT (009 18S9 [0.09 [ g5 | 48 [ (g Gt %
2 0.0} 39 0601 | &b a— (W ]
3 n:99 $2 | 099 Gl (s [P
4 [ .09 g3 |¢9¢ & sV 9 [ L3
5 199796 0. 0% g5 008 | 6. 5 Fo Z
6 ! 3, 4] g gg ga, [4] 3 %’}
7 2 8 o A
8 0. % %% 0. 28 %j; S 33| 93 a
9 .. A .
10 0.0 8 1 0.0% € L .
P §o& AL NI 1 R T T A g
12 . D i
Change Poris
1 gJo S 1009 BLT T %I Br a
i ol' ! (] Zo ','O ’ gq, *
.t O .10
4 2. 08 % 9.9 57
5 . 0. 0% %—( 0.0 [ .
6 O 31 55 O'g&'— 861’] X7 : g_b_ gb q-
7 0 . ‘D\
8 0.JF 8)’ 0.2V &3 ‘
9 0.0\ s 10,0L 6y e
10 9, 'ok_i _ 3_55- d 771 %?J
11 0.0 2. ] ]
P 0.9% B ooF [ ov | GZ | & 7§ | T
LQ'} End ]
Moisture Collected (g) Pre-Run Leak Checks (defin @ "Hg)
161,400 Initial Final Net Sampling Line: g0 @ ("
Body:{ ££0 TG | 3L Pitot A:
Silica Gel:{ 2000 | 20%d 8.9 Pitot B: w
Gel Number: Total:] 44-0 '
Post-Run Leak Checks (defim @ "Hg)
Sampling Line: 2.00) @ %"
_ Pitot A . 7
Silica Gel Desc, (initial): Pitot B: S
Silica Gel Dese, {final);
Test Team Leader Review: Reagent 1: Lot No:

s _—
Data Entry Review: e-f;jZ{ / Reagent 2: Lot No:




Advanced Industrial Resources, Inc.
Source Description Sheets

Client: DD BRRO Date: 3 [ 2,(9\ L
Location: ¢oVin(G YO GAY Test Team: LGN. VE
Source: ST R, | ©U VR '
D, (in.): ¢~ \},)( \ Ap 12
A, (16): INR))% Point i m0)| ¢/
D, (in.): 13 1 0.09 &2
APy 28 olLS 2 o099 | 8%
Length A (in.): 4< 3 o051 g¢¥
Length B (in): 2.5 L 4 lo.98] 8¢
5 1098 | g5
tous CF: oG 6 |o.o6 ]| gy
Assumed B, : | 7 |lool| Q¢
Pyar (in. Hg): 29.1¢ 8 o.c\w| BY
P, (in. H,0): 0. 70 9 0,0} 6%
% Oz 209 10 10.98] gy
% COy: 0o 11 |o. %8| 5
Console ID; C -9(] 12 o0 26| &S
Y: . oo Change Ports
AHg: |.847 1 i2ajo | &Y
Cp: o 63~ 2 | oo | 8¢
K-Factor: X 3 olo]| &%
4 o9 6 (3 g—
Sketch of Stack 5 2.9 | g5
6 |o.oF | 85
7 o0} €%
8 o9t | ¢S
9 oo\ | €¢
10 [o~bL| 8%
11 o 0 ¥ 8(
/ 1z |2 98] %3
( T
f
v j )f
f
L))

Test Team Leader Review:
Data Entry Review: ms




Advanced Industrial Resources, Inc.

* Cyclonic Flow Absence Verification Field Data
'EPA Method 1

Chient: RD BWO Date: 3|2 N2
Location:  Coy [ TOw,; GA Dy(in): 3
Source: (ST~ | o O Ay ZR.0LY
Test Team: G\, [= - D, (in.): T
ProbeID: 3.0l A nNIA
Cy o 84 .
. A o
tm (OF): (X | Point (in. ];)20) (degrees)
Console 1D PR | I 0.0 D
Yo [ 90@ 2 0.0 O
AHg: |, R45 3 0.0 ©
Assumed B: | 4 0.0 g
Py (in. Hg): 29 1.5 5 0.0 J
6 0.0 <
7 0.0 %
8 0.0 <o
9 0.0 0
10 0.0 0
11 0.0 @
12 0.0 7
Change Ports
i 0.0 Y,
2 0.0 o
3 0.0 @
4 0.0 2
5 0.0 D
6 0.0 O
7 - 0.0 o
8 0.0 ©
9 0.0 Q
10 0.0 7.
11 0.0 7
12 0.0 0

Test Team Leader Review:

Data Entry Review: oo ~




SYSTEM 2
INLET




Wet bulb / Dry bulb moisture calculation wor ksheet

BD Bard - Covington, GA

Input values. 2BF-1
Pre Post
Tab F 74 81
Tub F 55 60
Py in H,0 -0.82 -1.30
Poar inHg 29.25 29.25
o, % 20.9 20.9
CO, % 0.0 0.0
Calculated values:

P inHg 29.19 29.15
MW, Ib/mol 28.84 28.84
Pt inHg 0.44 0.52
p inHg 0.23 0.29
H IbH,O/lbair 0.0050 0.0064
Bus 0.8% 1.0%

2BF-2
Pre Post
76 87
56 59
-0.45 -1.00
29.25 29.25
20.9 20.9
0.0 0.0
29.22 29.18
28.84 28.84
0.45 0.50
0.23 0.20
0.0051 0.0043
0.8% 0.7%

2BF-3
Pre Post
74 87
55 58
-1.60 -1.60
29.25 29.25
20.9 20.9
0.0 0.0
29.13 29.13
28.84 28.84
0.44 0.49
0.23 0.17
0.0050  0.0037
0.8% 0.6%

* Data entry in non-shaded cells only. Shaded cells contain calculations.
Note: % O, and % CO, are not important variables. Use 21% and 0% if values have not been measured.

2BF-4
Pre Post
72 83
55 57
-0.90 -1.50
29.25 29.25
20.9 20.9
0.0 0.0
29.18 29.14
28.84 28.84
0.44 0.47
0.25 0.19
0.0054  0.0040
0.9% 0.6%

2BF-5
Pre Post
74 84
55 58
-1.00 -1.30
29.25 29.25
20.9 20.9
0.0 0.0
29.18 29.15
28.84 28.84
0.44 0.49
0.23 0.21
0.0050  0.0045
0.8% 0.7%

2BF-6
Pre Post
73 85
55 58
-0.80 -0.75
29.25 29.25
20.9 20.9
0.0 0.0
29.19 29.19
28.84 28.84
0.44 0.49
0.24 0.19
0.0052 0.0041
0.8% 0.7%



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-1
Pre-Test
M easur ed values:
Test Team: RB SW DS Dg (in.): 30.00
EPA Methods: 1,2,34 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -0.82
ConsolelD: N/A 0, (%): 20.90
Yom N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.79
Cp: 0.84 Start Time: 9:10
) Ap 2 ts
Wetbulb (F): 55 || o™ | ¢ H0) | @P 45
Dry bulb (F): 74 1 0.42 0.648 74
2 0.39 0.624 74
3 0.38 0.616 74
4 0.32 0.566 74
5 0.38 0.616 74
6 0.28 0.529 74
7 0.28 0.529 74
8 0.37 0.608 74
9 0.32 0.566 74
10 0.38 0.616 74
11 0.32 0.566 74
12 0.29 0.539 74
13 0.26 0.510 74
14 0.28 0.529 74
15 0.28 0.529 74
16 0.28 0.529 74
Average 0.33 0.570 74
Calculations:
Molar weight, M= 28.75 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,#/100))/100+B,,/100*18
Velocity, vs = 32.66 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poa+Ppy/13.6)/M )} V2
Flow Rate, Qggs = 9,205 dscfm =VD4/144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qgaq = 9,618 acfm =vJD2/4/144 x 60

Flow Rate, Qqqq = 9,278 scfm =D /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-1
Post-Test
M easured values:
Test Team: RB SW DS Dg (in.): 30.00
EPA Methods: 1,2,34 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -1.30
Console|D: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 1.01
Cp: 0.84 Start Time: 15:00
) Ap 2 t,
Wetbulb (F): 60 |_ ™ | ¢ H0) | P 45
Dry bulb (F): 81 1 0.41 0.640 81
2 0.38 0.616 81
3 0.37 0.608 81
4 0.30 0.548 81
5 0.32 0.566 81
6 0.25 0.500 81
7 0.29 0.539 81
8 0.33 0.574 81
9 0.42 0.648 81
10 0.37 0.608 81
11 0.31 0.557 81
12 0.26 0.510 81
13 0.27 0.520 81
14 0.26 0.510 81
15 0.28 0.529 81
16 0.28 0.529 81
Average 0.32 0.563 81
Calculations:
Molar weight, M¢= 28.73 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,/100))/100+B,,/100* 18
Velocity, vs = 32.47 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poy+py/13.6)/M )} 2
Flow Rate, Qggs = 9,004 dscfm =VD41144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qgaq = 9,564 acfm =vJD2/4/144 x 60

Flow Rate, Qqqq = 9,095 scfm =VID /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
Duct Velocity & Flow Calculation Sheet

Client:
Location:
Source:

Test Team:
EPA Methods:
Test Date:
Console ID:
Probe Assembly ID:

30 Beroad Measured values:
Covinghup , GA D,(n)_ 3o.w
23rF- 4 i Yu/AHg: _ ~/A
25 | f‘“-“l. Fald Co 6.3
\ Z'_ f’ «f tamn (OF)__é"!

7 / M IEN Assumed B, (%): ;-
A 0 (%): 2t
T, CO, (%)=

. 6°
ih* ,;’g/ U’L

Start time: 7<¢w

Start time: ¢¢{7:o'>  Start time:

Start time:

Stop time: Stop time: Stop time: Stop time:
Pre-1 Post-1; Pre-2 - Post-2; Pre-3 Post-3
Pp (0. He):l 29,277 AR
p, (in. H0)| — o, €7 - 1.3
Traverse Ap t Ap g CAp ts Ap t,
Point (" H,0) °F) | (" H,0) (°F) | (" H,0) CF) | (" H,0) (°F)

1 o Y| 2+ o/ 81

2 7. 792 | 249 |0.25 S

3 g 78 74 o327 | 81

4 . Z0%| 14 |o.3o | 21

5 0. 38 | 79 lo.37 | B

6 7. 2.8 | 1Y |w.z2s | B

7 0.1% | 74 |».29 |2\

8 .31 Y o 33 =R

9 e L | 1Y Pp.yT | S

10 38 | 74 |e.37| B4

11 s A% | 74 Jo.31 | G

12 229 | 34 |p.2C& 2t

13 1.6 | 1Y vz | 8

14 ZrEEDATARET

15 o, L8 | 79 |o.28 | <23

16 .15 | 77 |g.oe| &
Average :

Test Team Leader Review: 3

Data Entry Review:

T




Advanced Industrial Resources, Inc.
Cyclonic Flow Absence Verification Field Data

EPA Method 1
Client: B0 Bared Date: ’3’/?.(; / Z A
Location: Coane iy (21 D, (in.): ’3.13,‘ o
Source: 7 R .1 T A, (ft): of, 40
Test Team: LR S~] DS D, (in.): A
ProbeID: Pd.osf ' A @) ].A
CP: . Cbr % éf '
. A o
tn °F): 6 - | Point (in. I-EZO) (degrees)
Console ID: rMLA 1 0.0 o2
Yo: NJA 2 0.0 &3
AHg ~]A 3 0.0 o
Assumed B ¢ 4 0.0 1.
Pbar (lll Hg) Z C}J L f’j 5 0.0 “L.
6 0.0 =
7 0.0 [
8 00 | o |
9 | 00 |-~
10 S D7
11 // 0.0,
pYd 0.0 -
Change Ports
1 0.0 &2
2 0.0 foh)
3 0.0 -
4 00 | 3
' 5 0.0 1
6 0.0 &
7 00 | «@
IE 00 | = |
’"’—l‘{‘a\ 0.0 |
10 |04~
1L~1 oo™
12 -] 0.0 S
Test Team Leader Review:
Data Entry Review: o0y

REV021717




Client:
Location:
Source:

D, (in.):
A, (ft):
D (in.):
A, (it):
Length A (in.):
Length B (in.}:

tamb (OF):
Assumed B,:
Py, (in. Hg):
P, (in. H,0):
% Oy

% COy:
Console ID:
Y:

AHg:

Cy
K-Factor:

Advanced Industrial Resources, Inc.

* Source Description Sheets

6Bn Be-af Date:

C oM im gdun, GA Test Team:

2 BE -

N[A

re fA

‘3'_3.0

ef G

I
L35S

2.0

Sketch of Stack

Test Team Leader Review:
Data Eniry Review: orY

2/nc)
pdf s/ pe
Point | 2P &
(in, H,0)} (°T)
1 0,41 ‘74
2 e 39 | 2d
3 ;.38 | 4
4 2.3 "7"{.
5 s.3% | 74
6 019 | 74
7 o - 21 ’7"/
8 o.a"‘\ 24
= =
0 ™~ ]
u L7
- N
Change Ports
1 03t | 44
2 0.%% | 14
3 241 249
4 2 1?9 2
5 0.1C | 24
6 s.1t% | nd
7 |ete | 9y
g§. |0.25 Ao
~—~0 | 7
10 -
TS
12~ -




Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-2
Pre-Test
M easured values:
Test Team: RB, SW, DS D (in.): 30.00
EPA Methods: 1,2,34 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -0.45
ConsolelD: N/A 0, (%): 20.90
Y N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.80
Cp: 0.84 Start Time: 9:20
) Ap 2 t,
Wetbulb (F): 56 || o™ | ¢ H0) | @P 45
Dry bulb (F): 76 1 0.25 0.500 76
2 0.29 0.539 76
3 0.26 0.510 76
4 0.26 0.510 76
5 0.38 0.616 76
6 0.38 0.616 76
7 0.29 0.539 76
8 0.28 0.529 76
9 0.30 0.548 76
10 0.30 0.548 76
11 0.29 0.539 76
12 0.26 0.510 76
13 0.29 0.539 76
14 0.36 0.600 76
15 0.36 0.600 76
16 0.28 0.529 76
Average 0.30 0.548 76
Calculations:
Molar weight, M¢= 28.75 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,/100))/100+B,,/100* 18
Veocity, vg= 31.44 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poa+Ppy/13.6)/M )} V2
Flow Rate, Qggs = 8,837 dscfm =VD4/144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qgaq = 9,261 acfm =vJD2/4/144 x 60

Flow Rate, Qqqq = 8,908 scfm =D /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-2
Post-Test
M easured values:
Test Team: RB, SW, DS D (in.): 30.00
EPA Methods: 1,2,34 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -1.00
Console|D: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.68
Cp: 0.84 Start Time: 15:17
) Ap 2 t,
Wetbulb (F): 59 | ™ | ¢H0) | @P 45
Dry bulb (F): 87 1 0.32 0.566 87
2 0.31 0.557 87
3 0.31 0.557 87
4 0.30 0.548 87
5 0.31 0.557 87
6 0.29 0.539 87
7 0.30 0.548 87
8 0.33 0.574 87
9 0.34 0.583 87
10 0.34 0.583 87
11 0.33 0.574 87
12 0.30 0.548 87
13 0.39 0.624 87
14 0.36 0.600 87
15 0.35 0.592 87
16 0.32 0.566 87
Average 0.33 0.570 87
Calculations:
Molar weight, M= 28.76 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,/100))/100+B,,/100* 18
Velocity, vs = 33.03 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poy+py/13.6)/M )} 2
Flow Rate, Qggs = 9,093 dscfm =VD41144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qgaq = 9,727 acfm =vJD2/4/144 x 60

Flow Rate, Qqqq = 9,156 scfm =VID /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
Duct Velocity & Flow Calculation Sheet

Client: 75/ Kol Measured values:
Location: ¢ avingd .. GA D, (in.): T, 2
Source: 2 A F-2 Yn/AHg: A
Test Team: 7LG[ swa| 03§ C,: 8. 54
EPA Methods: {2 3 4 tao (°F) 6
Test Date: 3 [ 26 l 21 Assumed B, (%): {
Console ID: N [ A 0, (%) 2
Probe Assembly ID: 2 q o~ CO, (%) Lor
Caly © {G I A {?
Start time: 441~  Start time: Tl Statt time: Start time:
Stop time: Stop time: Stop time: Stop time:
Pre-1 Post-1; Pre-2 Post-2; Pre-3 Post-3
Py (in. Hgyt| 2 4.2 ¢ 29.95"
pe (i H,O)|| — o. /¢ A
Traverse Ap ts Ap t Ap ts Ap tg
Point ("H0)| R [("HO H ("HO0)| K (1 ("HO)| (K
1 0.2~ | 76 Js.32 | 27
2 0.1 9 20 o7 <
3 otf | 76 ozt | 27
4 0. 186 = (. .30 &
5 6.29 | 9 |eo. 31| &
6 0. 78 | 90 |o.29 | €
7 a.29 | 20 2. 26 | 7
8 . 2 g 7( .73 3 S‘: 7
9 .38 |76 o341 v
10 0. 28 | 5¢ |,.39| &7
11 0. 2% | 7C |e.33 | &7
12 o .2 9 L g.3e | S
13 19 | ¢ c.3% |
14 0.7 |26 lo.3< | ST
15 0. 26 | =¢ |oe.35 | &1
16 a. 2.3 | 7C o.3L 2
Average

Test Team Leader Review:

Data Entry Review:

A




Advanced Industrial Resources, Inc.
Cyclonic Flow Absence Verification Field Data

EPA Method 1
Client: an lacat Date: 3/'3“(;/ 2
Location: Covinmdu~ GA D, (in.): To. o
Sowrece: 7 RpE-72 A, (1th: o 94
TestTeam: L8 [ sev | DS Dyn) M fA
Probe ID: N —nof A, (it)): N A
Cp 8.5 '
. A o
t.CF): 471 Point (in. }11320) (degrees)
Console D S | 0.0 >
Yor anfA 2 00 | 4
AHg: a | A 3 0.0 7
Assumed B, ! 4 0.0 ~
Py (in. Hg): 2.9, L~ 5 0.0 /®)
6 00 | ®
7 0.0 )
8 0.0 Y
“"-\{ 0.0 et
10 0047
11 . o :
171 00 | N
Change Ports
1 0.0 o
2 0.0 @
3 0.0 L&)
4 0.0 (&)
5 0.0 L)
6 0.0 <
7 0.0 2
8 0.0 C—’
00 |7
10 [=paC
L 00 N
T 12 0.0 T
Test Team Leader Review: .
Data Entry Review: Qn ¥

REVG21717




Client: B3 Barmed Date:
Location: Caovingd, o GN Test Team: L8 [ gos [ S
Source: 7 AF-1 ' j
D ) n/A point | AP | - &
A, (ft): MIA (in. H,0)| (°F)
D, (in.): Fo. o 1 |oe.f | =6
A, (ft): o, 97 2 |e.19 | 4¢C
Length A (in.): ZE.s 3 6.1.C | 2C
Length B (in.); 151 4 216 | 76
5 0:.39% | 7€
tamh(oF): év 7 6 0.1‘3 —1C
Assumed B, ! 7T _tot? | A6
Pbar(in'Hg): 2(3r 15/ 8 015 ‘76
P, (in. H,0): o~ o . o 5 =
%0y 2.1 10
% CO,: o 11 ]
Console ID: Nl A 1 S~
Y: M [ A Change Ports
AHg: nf A 1 |s6.%2 | q¢
Gy 0.% vd 2 g.30 =6
K-Factor: A 3 .18 | =¢
’ 4 a.1C -6
Sketch of Stack 5§ |e.2? | o€
6 e.9C —7C
7 c.3C | ¢
""""""""""""""""" 8§ lo.1S [ =26
\.‘9\ )
10 i~ ]
11 e
142/ -

Advanced Industrial Resources, Inc.
Source Description Sheets

:?/-zc;/m

Test Team Leader Review:

Data Entry Review:

oNF




Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-3
Pre-Test
M easured values:
Test Team: RB, SW, DS D (in.): 30.00
EPA Methods: 1,2 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -1.60
ConsolelD: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.79
Cp: 0.84 Start Time: 9:35
) Ap 2 t,
Wetbulb (F): 55 | _ o™ | ¢ Ho0) | 4P 45
Dry bulb (F): 74 1 0.30 0.548 74
2 0.27 0.520 74
3 0.30 0.548 74
4 0.28 0.529 74
5 0.27 0.520 74
6 0.31 0.557 74
7 0.27 0.520 74
8 0.28 0.529 74
9 0.28 0.529 74
10 0.31 0.557 74
11 0.33 0.574 74
12 0.33 0.574 74
13 0.30 0.548 74
14 0.31 0.557 74
15 0.32 0.566 74
16 0.33 0.574 74
Average 0.30 0.547 74
Calculations:
Molar weight, M= 28.75 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,/100))/100+B,,/100* 18
Velocity, vs = 31.35 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poa+Ppy/13.6)/M )} V2
Flow Rate, Qggs = 8,820 dscfm =VD4/144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qgaq = 9,234 acfm =vJD2/4/144 x 60

Flow Rate, Qqqq = 8,890 scfm =D /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-3
Post-Test
M easured values:
Test Team: RB, SW, DS D (in.): 30.00
EPA Methods: 1,2 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -1.60
Console|D: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.59
Cp: 0.84 Start Time: 15:07
) Ap 2 t
Wetbulb (F): 58 || o™ | ¢ H0) | @P 45
Dry bulb (F): 87 1 0.35 0.592 87
2 0.34 0.583 87
3 0.33 0.574 87
4 0.32 0.566 87
5 0.31 0.557 87
6 0.30 0.548 87
7 0.34 0.583 87
8 0.32 0.566 87
9 0.32 0.566 87
10 0.32 0.566 87
11 0.30 0.548 87
12 0.31 0.557 87
13 0.30 0.548 87
14 0.31 0.557 87
15 0.31 0.557 87
16 0.34 0.583 87
Average 0.32 0.566 87
Calculations:
Molar weight, M= 28.77 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,/100))/100+B,,/100* 18
Velocity, vs = 32.81 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poy+py/13.6)/M )} 2
Flow Rate, Qggs = 9,027 dscfm =VD41144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qgaq = 9,662 acfm =vJD2/4/144 x 60

Flow Rate, Qqqq = 9,081 scfm =VID /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
Duct Velocity & Flow Calculation Sheet

Client: {9 Rarof Measured valnes:
Location: Coviwed,.. &A D,(in): T, o
Source: 2 /7F-7 Y. /AHg: i jA
Test Team: ¢ | 5cu/ ns Co: o : Cf"’; of
EPA Methods: + L .‘ﬁ , "’{ . tamb (OF) é‘ 7
TestDate: 3/2.4 | 24 Assumed B, (%): f
Console ID: | A ' 0, (%): |
Probe Assembly ID: P ¢f - & &f CO,; (%): O
ol 7 5 wh C%
Start time: ‘7247 Start time: f §”: 07 Start time: Start time:
Stop time: Stop time: Stop time: Stop time:
Test # Pre Tes b oy Tesh- |
ler (ill. Hg): 7 '?r f—iﬂd Z_";. Z'\’—‘
Py (i HLO)| el o | € | AL 1. 6
Traverse Ap ts Ap ts Ap t Ap t
Point "H0) R J"HO R j("HO0) (F) | ("'HO)| (°F)
1 8.30 | =24 g 27| &7
2 ol | 74 o2/ | G7
3 J-3a 7 .33 &7
T T T A T R
5 .27 | 7% Jo.z2t | &°
6 0. 21|79 Jo3e | 87
7 o1 | 14 |e37| &7
8 o2 | 74 2.3+ 1 &7
9 0.tS 124 .3 | G
10 .3\ | 74 3.3 | 7
11 .33 | 72+ Jlo.30 | €7
12 0.5 | 24 |o.31 | €7
13 O. 30 7~ o.70 <1
14 o721 | 74 e 71 S 1
15 o7 | 74 o210 | 87
16 0331 724 |24 &1
Average

Test Team Leader Review:

Data Entry Review:

7/
= /7




Advanced Industrial Resources, Inc.

Cyclonic Flow Absence Verification Field Data
EPA Method 1 '

Client: AN Rarad Date: « /?f clzt
Location: Coont b s~ @A D, (in.): ',?‘::9 . L.x'
Source: . &= - ﬁ ! A, (£t): o P/
Test Team: L7 | s'wl ns D, (in.): ~NILA
ProbelD: Y- A A A
Cy 0. S '
, ; Ap o
t,, (°F): Fallr BN Point {in. H,0) (degrees)
Console ID:  ~ ] A 1 0.0 | @
Ya: mA 2 0.0 | p
AHg:  al A 3 0.0 o
Assumed B: i 4 0.0 >
P (in. Hg): Z29.Lv¢™ 5 0.0 P
6 0.0 o)
7 0.0 o
8 0.0 o
i 0.0 P
10 T~00 1~
11 D~k
1271 00 | T~
Change Yorts
| 00 | o
2 0.0 =)
3 0.0 )
4 0.0 o
5 0.0 )
6 0.0 (<)
7 0.0 =
8 0.0 it
™~ | 00
10 ™00
12 00 | T

" Test Team Leader Review:
' Data Entry Review: on ¥

REV021717




Advanced Industrial Resources, Inc.
Source Description Sheets

Client: BN {lerat
Location:  ZoVingdo.. &A
Source: 7 Rpe-3 '
D, (in.): N ﬁ A
A, (f): N/
D, (in.): 2.0
A, (ft): o, 9/
Length A (in.): 24 5
Length B (in.): 1GLR. o
tamp (OF): (.7 7
Assumed B, /
Ppr (in. Hg): 2 9. 2¢7
P, (in Hy0): -~ }. &
% O, 7.
% COy: ©
Console ID: ~lA
Y: erl A
AHg:  anf A
C o .89
K-Factor: N! Jl
Sketch of Stack
Test Team Leader Review:

Data Entry Review: : Q'\ <

Date: 3’/‘1.{; /'2, ]

Test Team: }7,]?/ ¢ou ] PY
{ 7

. AP ts
Poimt 1 1,0) R
1 0.30 | =4
2 .17 | 24
3 0.0 | 74
4 0.22 | 74
5 ls.21 | 24
6 0. 71 74
7 a,"—"‘ 7¢
8 015 | 7¢
—
0 S~ 1
i1 .
e S~
Change Poris
1 0,18 ~¢
2 .3t 24
3 033 | A
4 0.7 il
5 0.9 mef
6 o9t 2t
7 o3t | 9
8 0.33 -4
\(L\
10 \/”’/
11~ N
~12




Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-4
Pre-Test
M easured values:
Test Team: RB, SW, DS D (in.): 30.00
EPA Methods: 1,2 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -0.90
ConsolelD: N/A 0, (%): 20.90
Y N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.86
Cp: 0.84 Start Time: 9:51
) Ap 2 t,
Wetbulb (F): 55 | _ o™ | ¢ Ho0) | 4P 45
Dry bulb (F): 72 1 0.33 0.574 72
2 0.32 0.566 72
3 0.33 0.574 72
4 0.32 0.566 72
5 0.28 0.529 72
6 0.26 0.510 72
7 0.30 0.548 72
8 0.31 0.557 72
9 0.34 0.583 72
10 0.33 0.574 72
11 0.35 0.592 72
12 0.37 0.608 72
13 0.35 0.592 72
14 0.34 0.583 72
15 0.33 0.574 72
16 0.30 0.548 72
Average 0.32 0.567 72
Calculations:
Molar weight, M¢= 28.74 1b/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,5/100))/100+B,,/100%18
Velocity, vs = 32.45 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poa+Ppy/13.6)/M )} V2
Flow Rate, Qggs = 9,172 dscfm =VD4/144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qgaq = 9,557 acfm =vJD2/4/144 x 60

Flow Rate, Qqqq = 9,251 scfm =D /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-4
Post-Test
M easured values:
Test Team: RB, SW, DS D (in.): 30.00
EPA Methods: 1,2,34 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -1.50
Console|D: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.64
Cp: 0.84 Start Time: 15:28
) Ap 2 t,
Wetbulb (F): 57 |_ ™ | ¢Ho) | 4P 45
Dry bulb (F): 83 1 0.30 0.548 83
2 0.30 0.548 83
3 0.34 0.583 83
4 0.33 0.574 83
5 0.35 0.592 83
6 0.36 0.600 83
7 0.35 0.592 83
8 0.36 0.600 83
9 0.27 0.520 83
10 0.29 0.539 83
11 0.31 0.560 83
12 0.31 0.557 83
13 0.34 0.583 83
14 0.35 0.592 83
15 0.35 0.592 83
16 0.36 0.600 83
Average 0.33 0.574 83
Calculations:
Molar weight, M¢= 28.77 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,/100))/100+B,,/100* 18
Velocity, vs = 33.15 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poy+py/13.6)/M )} 2
Flow Rate, Qggs = 9,187 dscfm =VD41144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qgaq = 9,764 acfm =vJD2/4/144 x 60

Flow Rate, Qqqq = 9,247 scfm =VID /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
Duct Velocity & Flow Calculation Sheet

Client: f{ )] '3 = el Measured values:
Location: CooN ok m & A D, (in,): '3 ¢,
Source: 72 A E-4 Y./ AHg: ~ LA
Test Team: {3 { s\ 3 C,: 0. B
EPA Methods: ¢, 7,7, tamp °T) Vol
Test Date: -9 i’l,.(; { Lt Assumed B (%): 4
Console ID: 'I A ' 0, (%) 74
Probe Assembly ID: ~ ? (-{ - ('-{ CO, (%): )
]
Start time: 9./ Start time: ' §” ‘25 Start time: Start time:
Stop time: Stop time: Stop time: Stop time:
Test # Pee Tes i iy Tedd
Py (in. Hg)t| 2 g. s Z (?" L 'if/
pe (in 1,0): - 0. 96 - i3
Traverse Ap t Ap t Ap t; Ap ts
Point (B R emoy| en B ¢n | (HO)| R
! .33 |7t jp3o | £3
2 0.3 | 12 loze |G
3 .33 | 9L .3y | 65
4 s 3| 72 b33 |SE
5 .22 | 2L .35 | 52
6 0.26 1L lp.3¢ | ST
7 g.301 1 lp35 | G3
8 g 21 2% w3l | &F
9 s 34 7L ot | 53
10 4. 35| 21 o292 | 92
11 i ad e I S -2 g§3
12 . 27| 1k .31 =3
13 2. 351 1) o3y | €3
14 0.3 21 lb. 37l €3
15 .73 2t 3¢ (87
16 . 0.30] 92 7 3¢ | ST
17
18
19
20
21
22
23
24
Average

Test Team Leader Review:

Data Entry Review:

=




Advanced Industrial Resources, Inc.
Cyclonic Flow Absence Verification Field Data

EPA Method 1
Client: in ﬁo__m,,/ Date: ?/7. C/L /
Location: CoVivitiw  GA Dy (in.): ’,‘?m. >
Source: # A — o A (ft): o 9y
Test Team: 7L R { § o {f NS D, (in.): ANLA
ProbeID: - P-4 A, (£): N/ R
Cp: O “ 7
. A o
t,, CF): 67 : Point (in. IIEE;,O) (degrees)
Comsole ID: A A 1 0.0 J
Yo NLA 2 0.0 g
AHg: N4 3 0.0 7
Assumed B, / 4 0.0 </
Py, (in. Hg): 72.9. 27 5 0.0 Z
6 0.0 '
7 0.0 -
8 0.0 T
. 0.0 | _—~"
10 ~0.0-
11 00N
1271 00 | TN
Change Ports
1 0.0 7.
2 0.0 .
3 0.0 </
4 0.0 of
5 0.0 2z
6 0.0 7
7 0.0 i
8 00 \ &= | __
0.0 .
10| ol
11T 000 N
12 0.0 o~
Test Team Leader Review: :
Data Entry Review: £x fi

REV021717




Advanced Industrial Resources, Inc.

Source Description Sheets

Client: A Rared
Location: o agdn AN
Source: 7, A~ - “'/ !
D, (in.): N! M
A, (fth: ~A
D, (in.}: Do, 3
A, (ft)): o 4
Length A (in.): Lo, 5
Length B (in): g1 2 <
tamb (OF): é 7
Assumed B H
Pbar (i]l. Hg): ’L “?‘ e I/’
P,(in. 0 - o. 90
% Oy 2.\
% CO;: o)
Comsole ID: a5/ A
Y: A :[ A
AHg: N / A
C: o0.849
K-Factor: N j A
Sketch of Stack
Test Team Leader Review:
Data Eﬁtry Review: mc

f/&d/ze

Date:
Test Team: LA rf oy [ Ns
Point | Ap &
(in, H,0) (°F)
1 055 | 2%
z 04y | 9
3 6.33 [ =2~
4 0.4 | 2T
5 6!'9‘g nv
6 0,4,6 7t
7 .3 -z
8 g3 | 2T
10
1" i~
Change Ports
1 6:?"{ - 1
2 ¢,'5o -
3 6.9 | 2t
4 2.9 i
5 |0.957 | o1
6 0.3 | 2l
7 233 | 52
8 g.3° | 21
L\\\g\\ //ﬂ

I -l
i S




Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-5
Pre-Test
M easured values:
Test Team: RB, SW, DS D (in.): 30.00
EPA Methods: 1,2,34 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -1.00
ConsolelD: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.79
Cp: 0.84 Start Time: 9:45
) Ap 2 t,
Wetbulb (F): 55 | _ o™ | ¢ Ho0) | 4P 45
Dry bulb (F): 74 1 0.29 0.539 74
2 0.30 0.548 74
3 0.26 0.510 74
4 0.29 0.539 74
5 0.34 0.583 74
6 0.38 0.616 74
7 0.29 0.539 74
8 0.29 0.539 74
9 0.30 0.548 74
10 0.36 0.600 74
11 0.35 0.592 74
12 0.31 0.557 74
13 0.28 0.529 74
14 0.27 0.520 74
15 0.28 0.529 74
16 0.30 0.548 74
Average 0.31 0.552 74
Calculations:
Molar weight, M= 28.75 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,/100))/100+B,,/100* 18
Velocity, vs = 31.63 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poa+Ppy/13.6)/M )} V2
Flow Rate, Qggs = 8,911 dscfm =VD4/144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qgaq = 9,316 acfm =vJD2/4/144 x 60

Flow Rate, Qqqq = 8,982 scfm =D /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-5
Post-Test
M easured values:
Test Team: RB, SW, DS D (in.): 30.00
EPA Methods: 1,2,34 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -1.30
Console|D: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.71
Cp: 0.84 Start Time: 15:23
) Ap 2 t,
Wetbulb (F): 58 | _ ™ | ¢ Ho) | P 45
Dry bulb (F): 84 1 0.37 0.608 83
2 0.36 0.600 83
3 0.30 0.548 83
4 0.30 0.548 83
5 0.31 0.557 84
6 0.33 0.574 83
7 0.30 0.548 84
8 0.27 0.520 84
9 0.33 0.574 84
10 0.38 0.616 84
11 0.35 0.592 84
12 0.33 0.574 84
13 0.30 0.548 84
14 0.29 0.539 84
15 0.27 0.520 84
16 0.27 0.520 84
Average 0.32 0.562 84
Calculations:
Molar weight, M¢= 28.76 Ib/mol ={ (%0, x 32)+(%CO, x 44)+(%N, x 28)} x (1-B,,/100))/100+B,,/100* 18
Velocity, vs = 32.47 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poy+py/13.6)/M )} 2
Flow Rate, Qggs = 8,986 dscfm =VD41144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qgaq = 9,564 acfm =vJD2/4/144 x 60

Flow Rate, Qqqq = 9,050 scfm =VID /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
Duct Velocity & Flow Calculation Sheet

Client: B9 Rarad Measured values:
Location: & oviwidew GA Ds (in.): D
Source: 2. AF-¢ Yo/Alg: ] A
Test Team: 728 | seo] S Cp 0.8
EPA Methods: t,2 5, 4 tos OB ¢
Test Date: %f2¢ { 21 Assumed B, (%): {
Console ID: 24 A O, (%): 2
Probe Assembly ID: - o f CO; (%): 2
Ll s §Y7 b &E
Start time: 7 7%/ @ Starttime: -2 3 Start time: Start time:
Stop time: Stop time: Stop time: Stop time:
Test # Per Toir | Doy TesF
Prar (ill. Hg): 7. Ly 19 L
p, (. ILOY| — J. o - (.73
Traverse Ap ts Ap t Ap t Ap t
Point | ("H0)| en B cp (RO en (1R cp
1 p. 24\ 7Y .27 23
2 #. 30 | 7Y |o.36 23
3 g 2G| 1Y §9.30 | 23
4 0. 291 2% |le.-2¢ | 3
5 . 2 | 7 Jo.%d | SF
6 0.38 | 72¢ lo.23 |1 83
7 .29 |2y 6.0 | &Y
8 .29 | v/ ez | S
9 0. 30 | 2 w33 & o
10 g.72¢ |7 |e-3% | €4
11 o35 |2 o35 | &9
12 0. %1 |79 |lo.s3 | Sy
13 g.22 | 7Y |o. 3 | B4
14 g. 271 7Y lo. 2% | &%
15 o. 2% | 94 |o.m1 | Y
16 .30 | 7Y le.iz | 8F
Average

Test Team Leader Review:
Data Entry Review:

— A,

o

|




Advanced Industrial Resources, Inc.
Cyclonic Flow Absence Verification Field Data

EPA Method 1
Client: fin B~rad Date: 3/& (. / (AN
Location: Covintn, GA D, (in.): {3’0, c:
Sowrce: 2 RE-§ A, (fth): of. 91
Test Team: LT[ 51.\:_) ns D, (in.): ~NTA
ProbeID: ¢ -0¢ A LA
Gyt g.5 il
. A o
t,, CF): ¢ Point (in. I'IILO) (degrees)
Console ID:  n/ A 1 0.0 -
Yo:  N]A 2 00 | 2
AHg:  p|NA 3 0.0 ;
Assumed B ! 4 0.0 f
P, (in. HE): 7%.L¢" 5 0.0 J
6 0.0 Z.
7 0.0 zZ
8 0.0 <
00 | _— T
10 P 0.0~
1" 00~L_
M2 0.0 | N
Change Ports
1 0.0 o)
2 0.0 L
3 0.0 <)
4 0.0 "I
5 0.0 7
6 0.0 1
7 0.0 <2
3 0.0 e
0.0 T
10 | e
11T 0.0 i
< 12 0.0 ™~
Test Team Leader Review:
Data Entry Review: DO b

REV021717




Advanced Industrial Resources, Inc.
Source Description Sheets

Client: 730 fBarol Date: 1-7/7/(; / 71
Location:  Z.avivi. &A Test Team: I8 | seuf pJs
Source: 7. i< -5 ' !
D, (in.): N A , Ap t
2 ’ Point |
A, (fth: n] A (in. IL,O)|  (°F)
Ds(in‘): I?Gr hd 1 0.71? ‘7('/
A, (fit*): of. 97 2 1g.3e | 24
Length A (in.): 3¢. 5 3 st C -4
Length B (in.): &35 4 6.1% 249
5 16.94 24
tamb (OF): & 7 6 0:33 7 (7/
Assumed B, i . 7 g1 2¢
Pbar (ill. Hg): Y3 ?‘, Z ()/ 3 oL ? N C/
P, (in. H,0): —f. O e _
% Oy 2| 10 ™ 1
% CO;: @ 11 1/\\\
Console ID: rlA 7 .
Y: NIII A | Change Ports
AHg: 1] A L 16,36 | 24
% .G (/ 2 o.3¢ | 7+
K-Factor: mEA 3 d.T7¢ | el
o 4 [0.41 | 24
‘Sketch of Stack 5 0. 1% 2
6 |2 | 24
7 0.75 -2¢f
8 g.Jo | 4
. T |
10
_ . T il S
12 ™

Test Team Leader Review:

Data Entry Review: ONn¢




Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-6
Pre-Test
M easur ed values:
Test Team: RB, DG D (in.): 36.00
EPA Methods: 1,2,34 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -0.80
ConsolelD: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.82
Cp: 0.84 Start Time: 9:38
. Ap 2 ts
Wetbulb (F): 55 | °™ | ¢ Ho) | @D CF)
Dry bulb (F): 73 1 0.33 0.574 73
2 0.35 0.592 73
3 0.32 0.566 73
4 0.29 0.539 73
5 0.23 0.480 73
6 0.25 0.500 73
7 0.27 0.520 73
8 0.28 0.529 73
9 0.35 0.592 73
10 0.35 0.592 73
11 0.31 0.557 73
12 0.30 0.548 73
13 0.31 0.557 73
14 0.27 0.520 73
15 0.23 0.480 73
16 0.24 0.490 73
Average 0.29 0.540 73
Calculations:
Molar weight, M= 28.75 Ib/mol ={ (%0, x 32)+(%CO, X 44)+(%N, X 28)} X (1-B,¢100))/100+B,,4/100%18
Velocity, vs = 30.88 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poa+Ppy/13.6)/M )} V2
Flow Rate, Qg4s= 12,552 dscfm =VD4/144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Qq. = 13,095 acfm =vJD2/4/144 x 60

Flow Rate, Quqg= 12,656 scfm =D /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

2BF-6
Post-Test
M easur ed values:
Test Team: RB, SW, DS D (in.): 36.00
EPA Methods: 1,2,34 Pypar (in. HO): 29.25
Test Date: March 26, 2021 pg (in. H0): -0.75
Console|D: N/A 0, (%): 20.90
Yo N/A CO, (%): 0.00
Probe Assembly ID: P4-04 B,,s(%0): 0.66
Cp: 0.84 Start Time: 15:17
. Ap 2 tg
Wetbub (F): 58 | °™ | ¢ Ho) | @D CF)
Dry bulb (F): 85 1 0.31 0.557 85
2 0.33 0.574 85
3 0.33 0.574 85
4 0.30 0.548 85
5 0.25 0.500 85
6 0.24 0.490 85
7 0.28 0.529 85
8 0.32 0.566 85
9 0.34 0.583 85
10 0.34 0.583 85
11 0.31 0.557 85
12 0.27 0.520 85
13 0.29 0.539 85
14 0.27 0.520 85
15 0.25 0.500 85
16 0.24 0.490 85
Average 0.29 0.539 85
Calculations:
Molar weight, M= 28.76 Ib/mol ={ (%0, x 32)+(%CO, X 44)+(%N, X 28)} X (1-B,¢100))/100+B,,4/100*18
Velocity, vs = 31.20 ft/sec =85.49C, X (Ap)"?x { (ts+460)/(Poy+py/13.6)/M )} 2
Flow Rate, Qg4s= 12,425 dscfm =VD41144 X 60 X (tge+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,/100)
Flow Rate, Q. = 13,232 acfm =vJD2/4/144 x 60

Flow Rate, Quqg= 12,508 scfm =VID /4144 X 60 X (tgq+A60)/(ts+460) X (Poar+Pg/13.6)/29.92



Advanced Industrial Resources
Duct Velocity & Flow Calculation Sheet

Client: BD Beacodf Measured values:
Location: __ Covinyden  GA Di(in): 3¢ o
Source: 2 R F- G Yo/AHg:  mJA
Test Team: g2 7 /g'w/ ns Cot 4 .".g of
EPA Methods: 1,2 ,7, </ Gub CF) 2
TestDate: 2/ 2¢({ 2 1 Assumed B, (%): /
Console ID: | A 0, (%) 7«
Probe Assembly ID: u{ -atf CO, (%): o
(b 5—'{ cwhBe :\g
Start time: 95 S Start time: ¢3¢ Start time: Start time:
Stop time: Stop time: Stop time: Stop time:
Test # Pee Tes Do b TR A=
Phar (ill. Hg): 9. Ty 19,1 f/
p, (i H,O)| - 0. o - e
Traverse Ap ts Ap t, Ap ts Ap ts
Point ("LOYl R KO R JJ('HLO)| R | (HO0) | (°F)
1 0. 33 73 .31 &5
2 0. 377 717 lla. 23 | Ev
3 Jg. 3L 77 0.33 S
4 0.2 9 | 11 g.7o Sy
5 o233 | 73 Je.zg—i 85T
6 0.2 | 22 Jo.zd | 8
7 g.27 | 17 ot | 5
8 .29 | 73 0.3 g2y
9 0. 75| 713 .34 | S
10 a. %57 7% p. .39 2
11 o Z1 | 722 Je. 3t 28
12 0.30 1 23 leg.z1| 5
13 9.3 73 p.2? | gy
14 7 -2 =23 e 177 | &7
15 vy, 2.5 72 Pz ™ ol =i
16 ag.29 | =72 lezd | =
Average

Test Team Leader Review:

Data Entry Review:




Advanced Industrial Resources, Inc.

Cyclonic Flow Absence Verification Field Data
EPA Method 1

Client; An /j'aro// Date: Z/’LC /fz. :
Location: Covincel, . GA Dy (in.): (.o
Source: 2 AF-C AT 70—
Test Team: A2.8[ seof 0f D, (in.): ~nA
Probe ID: Pd-od A, () ~IA
Cpt 6.9 .
. A o
tCF): ¢~ Pomt |, 1[1)20) (degrees)
Console 1D: ~ni A 1 0.0 )
Yoi A 2 0.0 o
AHg:  nf A 3 0.0 o
Assumed B,: { 4 0.0 o
P, (in. He): 2.9.2 ¢ 5 0.0 o
6 0.0 <
7 0.0 o
8 0.0 o
~ | 00 | -7
10 ™00
11 L0~
12~ | 00 T~
Change Ports
1 0.0 3
2 0.0 o
3 0.0 o
4 0.0 =)
5 0.0 =
6 0.0 o
7 0.0 <
8 0.0 —
9 0.0 -
10 NOo—T
il _1—0.
vl 0.0 | T~

Test Team Leader Review:
Data Entry Review: @()9

REV021717




Advanced Industrial Resources, Inc.
.Source Description Sheets

Client: gy Barad Date: 3 / 3 / A
Location:  Coviwiyou. | G A Test Team: 25 | s | DS
Source: ZAF- 6 ' / !
D, (m;). ' Nl A Point | Ap s
AR NJR (in. H,0) (F)
D, (in.): 16 . 1 [0.3% | 773
A, (ft): ~ . 2 g iy~ | J
Length A (in.): jid o 3 532 | 73
Length B (in.): 1.5 4 e8| 23
5 oz I 2
tamp OT): 6 77 6 o.25 | 73
Assumed B, ! 7 .2 | 779
P, (in. Hg): 19.L¢ 3 g.22 | 73 I
P, (inH,0: —g, 8o o 1
% Oy: A 10 ~_ 1
% CO;: O 1 L
Console ID: ~NLA 127 ™~
Y: e f I [ Change Ports
Mg: __n]A 1 0,35 | 23
Cp 2.5 (*/ 2 6. 35| 27
K-Factor: N 3 231 1 24
' 4 e300 | 24
Sketch of Stack 5 a. 31 -3
6 .17 - j )
| 7 e.29 273
8 le2zy | 77 I
10 | >~
— 11// ‘\ '
12 o~

Test Team Leader Review:
Data Entry Review: QO‘
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Advanced Industrial Resources
BD Bard - Covington, GA
Moisture Measurements & Calculations

System 2 Outlet
M easured values.
Test Team: GE, GSG, Dz Ppar (in. HY):  29.25
EPA Methods: 4 pg (in.H0): 013
Test Date: March 26, 2021 Ym 0955
Console I D: C-009 Probe Assembly ID:  P7-04

MoistureRun  Run#1
Used for flowruns.  Runl
Water recovery (ml): 225
Start 114.865
Stop 294.843
Samplevolume (cf): 179.978
Meter temperature (F): 72.3

Calculations:
Moisturevolume, V,, = 1.06  scf =ml x 0.04715
Samplevolume, Vo= 166.74  scf =V X Y x {528/ (T, + 460)} X {(Poar + Py/ 13.6) / 29.92}
Moisturecontent, B,s= 0.63% % =Vl (Vi + V9

T
62
62

63
64
64
69
74
80
85

86
86



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

System 2 Outlet
Pre-Test
M easur ed values:
Test Team: GSG, DK Ds (in.): 73.00
EPA Methods: 12 Ppar (in. HQ): 29.25
Test Date: March 26, 2021 pg (in. H0): 0.13
Console I D: C-09 0O, (%): 20.90
Yo 0.955 CO, (%): 0.00
Probe Assembly ID: P7-04 B,(%): 0.63%
Cp: 0.84 Start Time: 9:10-9:24

. Ap ts

Point " H,0) (Ap)+? CF)

1 0.86 0.927 66

2 0.90 0.949 67

3 0.78 0.883 68

4 0.68 0.825 70

5 0.64 0.800 73

6 0.54 0.735 74

7 0.41 0.640 74

8 0.36 0.600 74

9 0.29 0.539 74

10 0.28 0.529 74

11 0.25 0.500 74

12 0.24 0.490 74

13 0.80 0.8%4 74

14 0.79 0.889 74

15 0.78 0.883 74

16 0.75 0.866 74

17 0.67 0.819 74

18 0.58 0.762 74

19 0.40 0.632 74

20 0.40 0.632 74

21 0.40 0.632 74

22 0.44 0.663 74

23 0.44 0.663 74

24 0.43 0.656 74

Average 0.55 0.725 73

Calculations:
Molar weight, M= 28.77 Ib/mol  ={ (%0, x 32)+(%CO, X 44)+(%N, X 28)} X (1-B,,/100))/100+B,,4/100%18
Velocity, vs = 41.45 ft/sec =85.49C, X (Ap) 2 x { (ts+460)/(Poa+Py/13.6)/M} 2
Flow Rate, Qsqs= 69,588 dscfm =VTDZ/4/144 X 60 X (tg+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,4/100)
Flow Rate, Q..o = 72,279 acfm =vJiD4/144 X 60

Flow Rate, Qqgq 70,031 scfm =VTD /41144 X 60 X (tgq+460)/(t+460) X (Poa+py/13.6)/29.92



Advanced Industrial Resources
BD Bard - Covington, GA
Flow Measurements & Calculations

System 2 Outlet
Post-Test
M easur ed values:
Test Team: GSG, DK Ds (in.): 73.00
EPA Methods: 1,2,3A &4 Ppar (in. HQ): 29.25
Test Date: March 26, 2021 pg (in. H0): 0.13
Console I D: C-09 0O, (%): 20.90
Yo 0.955 CO, (%): 0.00
Probe Assembly ID: P7-04 B,(%): 0.63%
Cp: 0.84 Start Time: 14:39-14:50

. Ap ts

Point " H,0) (Ap)+? CF)

1 0.86 0.927 77

2 0.83 0.911 77

3 0.77 0.877 77

4 0.68 0.825 77

5 0.65 0.806 7

6 0.60 0.775 77

7 0.43 0.656 77

8 0.38 0.616 77

9 0.42 0.648 77

10 0.33 0.574 77

11 0.30 0.548 77

12 0.28 0.529 77

13 0.80 0.894 7

14 0.78 0.883 77

15 0.74 0.860 77

16 0.75 0.866 77

17 0.66 0.812 77

18 0.57 0.755 77

19 0.46 0.678 77

20 0.40 0.632 7

21 0.40 0.632 7

22 0.44 0.663 77

23 0.44 0.663 77

24 0.46 0.678 77

Average 0.56 0.738 77

Calculations:
Molar weight, M= 28.77 Ib/mol  ={(%0, x 32)+(%CO, X 44)+(%N, X 28)} X (1-B,,s/100))/100+B,,s/100%18
Velocity, vs = 42.33 ft/sec =85.49C, X (Ap) 2 x { (ts+460)/(Poa+Py/13.6)/M} 2
Flow Rate, Qsgs= 70,531 dscfm =VTDZ/4/144 X 60 X (tg+460)/(ts+460) X (Poa+Py/13.6)/29.92 X (1-B,,4/100)
Flow Rate, Qs.q = 73,819 acfm =vJiD4/144 x 60

Flow Rate, Quqg= 70,979 scfm =VTD /41144 X 60 X (tgq+460)/(t+460) X (Poa+Py/13.6)/29.92
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Advanced Industrial Resources, Inc.
Field Data Sheet

cient: 8D  BALD Test Date: 3 l 7L ‘:Z |
Location: COVIVETOM éﬁf Console ID: C- 0 ff
Source: 3 g.}’{tm z. FTUT Y./ AHg! o] 93-5, (.-Ll 13
Test Team: (38 - DY Sampling Box ID; 9 )
EPAMethods: |2, 3,4 Probe Assembly ID: X -13—-
D, (in.): 13 D, Gn): ¢
% 0, 20? Assumed B, l
o, CO Q9 Py, (in. Hg): 28, LY
Stalf un?! 9 :19 | q-')‘};'} p, (in. H,0): 0. | 3
End Run: ‘Q:,'sz I 4 &0 Minutes/Point; )
?QL Run Number: ( {\9&.’\' L ‘K-Factor; Ly
ﬁ(‘\
Tbl""‘ﬁ @ Inches H,O ¥\ Jemperature Readings (°F)
Meter P&E_ PR{ Past 'ﬁT Last ten Filter |Vacuum
Point Ap AH t, e (EiterBex|] Exit
(def) . { Impinger | Tnlet Ouflet (S or CPM) (in, Hg)
1 7 VY g% [eo T GG [9%G] Ty [ &1 | GZ{ GZ 3
2 O, (o 2931 F} LL Lt
3 - - ¥ wd 10, T} 33 3| L9
laa 0.u 72 10 LY 73 oA
5 U 3 [ 0. us 1| §9 LL%' LT 3
6 0, i . ] (o Cvﬁ‘
7 ¥e) ﬂ'i P
8 0.3
o 07 EL | 3k W 3
10 0. 2
11 AL BV oV
i2 0. &5 )
1 oG 33 &3 7
2 0O 49
3 N U: "—(a (1‘0
4 O 1 3
5 00
6 ] 0.5% Gl . '
7 Qs vl 86 3
8 0 &0 '
9 Q.49 =
10 Q.54
i o T 740 IV B 1Y
12 -3 Va 3
End | 274047
) Moisture Cellected {g) Pre-Run Leak Checks (defm Hg)
Initial Final Net Sampling Line: Q.00 @
Body:{ 7. WO 2186l I8 Pitot A: e
Silica Gel:{ 2000 | 2244 ¢S Pitot B: P
Gel Number:]. Total:] 27.4
Post-Run Leak Checks (defm "gg)
Sampling Line: .99 l@
Pitot A: Yo
Silica Gel Desc. (initial): Pitot B: [
Silica Gel Desc. {final): '
Test Team Leader Review: ; Reagent 1: Lot No:
Data Entry Review: * Reagent 2; Lot No:




Advanced Industrial Resources, Inc.
Cyclonic Flow Absence Verification Field Data

'FPA Method 1

Client: 0 Qeo Date: 3 ( 2 \ 2 ¢
Location: (o)l (64 D, (in.): g
Source: <sjSTim~ 2 OUT\ET A, (ft)): 29.0(9¢
Test Team: OX. HIY. D, (in.): A
ProbelD:  PF-02 AE): il
Cp: o & :
. A a.
i, (°T): \9% Point (in, ]:IJZO) (degrees)
ConsoleID: C.o@S 1 0.0 v
Yo 0958 2 0.0 (
AHg: 1. 3 0.0 (
Assumed B 1 4 0.0 y
P, (in. Hg): 8.5 5 0.0 0
6 0.0 7
7 0.0 {
8 0.0 o
9 0.0 @
10 0.0 (
11 0.0 3
12 0.0 %
Change Ports
1 0.0 f
2 0.0 ’»
3 0.0 l
4 0.0 I
5 0.0 V)
6 0.0 o
7 0.0 {
8 0.0 [
5 0.0 (
10 0.0 o
11 0.0 {
i2 0.0 %

Test Team Leader Review:
Data Entry Review:

&




Advanced Industrial Resources, Inc.
Source Description Sheets

Client: 3D RpRo Date: 3 ] pA ) 2
Location: S \ULETOR GA Test Team: . NG S I4
Source: SMSTo~~ 72 ouTWT
D, (in.): o ¥ , Ap t,
A, () i~ Y Polnt (in. H,0)| (°F)
D, (in.): 7% - 1 06| 72
A, (i) 25 0 Ly 2 0o | I3
Length A (in.): A5 3 o3 | 74
Length B (in.): YD 4 N Lo | 74
: 5 o Ul -
tamp CF): L3 s lo-<a|
Assumed B,: | 7 |lod| | 3
P (nHg: 7025 8 | 03| 3¢
P, (in.H0: .13 9 {229 | ¥¢
% O, 290.9 10 |o.te | 74
% COy: ) 11 |o.15 | 3
Console ID: C.005. 12 0.9~ 9d—
Y: 0.955 Change Ports
AH g ). GO 1 0.€o | 17
Gyt 0. ¥ 2 |98 | 27
K-Factor: A 3 0. 74~
4 0.3 | 44
Sketeh of Stack 5 0.CF | 74
6 {0.56 | 70-
7 [0 do | 4
8 097 | g4
9 logo | &
10 o. &4~ 74
/ ‘ \ 11 o 9% 34
/ \ 12 |0.d3y | B
o Lo &
B
P
™~

Test Tean Leader Review:
Data Eniry Review: (Jﬂ v




APPENDIX D

CALIBRATION DATA



Advanced Industrial Resour ces, Inc.
Dry Gas Meter Calibration Data

Dry Gas Meter Reference M eter
Console|D: C-17 Meter |1D: M5RFM 1
Serial Number: 1306025 Calibration Factor, Y,,: 0.998
Date: 11/06/20 Performed By: LS
Barometric Pressure, P, (in. Hg): 29.30 Reviewed By:
Data
Temperatures (°F) Time
Reference Dry Gas Reference | Dry GasMeter Elapsed
Vacuum AH Meter Volume | Meter Volume M eter init. |final| avg. £
(in.Hg) | (in. H,0) Vv, (ft%) V,, (ft%) t,, t |t |t (min.)
1.0 0.50 5.100 5.232 68 72.0|74.0| 73.0 13.40
2.0 1.00 5.110 5.051 69 74.0(76.0| 75.0 9.20
4.0 2.00 5.065 5.112 69 76.0|79.0| 77.5 6.50
6.0 3.00 6.437 6.506 69 79.0|81.0| 80.0 6.60
8.0 4.00 6.261 6.342 69 81.0(83.0| 82.0 5.60
Calculations
AH Y Variation AHg Variation
(inchesH,0) (dimensionless) (inchesH,0) (dimensionless)
0.50 0.981 -0.019 PASS 1.961 0.114 PASS
1.00 1.019 0.019 PASS 1.842 -0.005 PASS
2.00 1.000 0.000 PASS 1.863 0.016 PASS
3.00 1.000 0.001 PASS 1.775 -0.072 PASS
4.00 0.999 0.000 PASS 1.795 -0.052 PASS
Aver ages: 1.000 PASS 1.847 PASS
Where:

Y istheratio of the reading of the reference meter to that of the dry gas meter (DGM);
variance limit: £0.02.

Ym=

J"!.H@:

Yw Vy Py (t, + 460)

V (P, + AH/13.6) (t,, + 460)
AH g isthe orifice pressure differential (inches H,O) that correspondsto 0.75 cfm of air at
68 °F and 29.92 inches of mercury; variance limit: +0.20.

0.0317 AH ((t,, + 460) 8)?

Py (tm + 460) (Y, Vi)




Advanced Industrial Resources, Inc.
Dry Gas Meter Calibration Data

Dry Gas Meter Reference M eter
Console|D: C-017 Meter 1D: M5 RFM 1
Serial Number: Calibration Factor, Y,: 0.9980
Date: 04/27/21 Accepted Y 1.000
Barometric Pressure, Py, (in. Hg): 29.16 Performed By: KF
Data
Net Net Temperatures (°F) Time
Reference Dry Gas Reference Dry Gas Meter Elapsed
Vacuum AH Meter Volume Meter Volume Meter init. | final | avg. i}
(in. Hg) | (in. H,0) v, (ft5) Vo, (ft9) ty t, t |t (min.)
5.0 3.00 5.162 5.122 75 73 | 74 | 735 5.25
5.0 3.00 5.169 5.140 75 74 | 77 | 755 5.25
5.0 3.00 4.938 4.934 75 77 79 | 78.0 5.00
Calculations
AH Ym Variation AHg Variation
(inchesH,0) (dimensionless) (inchesH,0) (dimensionless)
3.00 0.995 -0.0010 PASS 1.817 0.014 PASS
3.00 0.997 0.0006 PASS 1.805 0.003 PASS
3.00 0.997 0.0004 PASS 1.786 -0.017 PASS
Averages: 0.996 PASS 1.803 PASS
Calculations
**Note: Avg Y, cannot be (< or >) 5% of the Low Tolerance | High Tolerance % diff Pass or Fail?
Accepted Y, 0.950 1.050 0% PASS

Where:

Y istheratio of the reading of the reference meter to that of the dry gas meter (DGM); variance limit:

+0.02.

Yw Vw Py (ty, + 460)

Ym=

Vi (P, + AH/13.6) (t,, + 460)
AH g is the orifice pressure differential (inches H,O) that corresponds to 0.75 cfm of air at 68 °F and
29.92 inches of mercury; variance limit: £0.20.

0.0317 AH ((t,, + 460) 8)°

.&H@Z

Py (t + 460) (Y, V)




Advanced Industrial Resour ces, Inc.
Dry Gas Meter Calibration Data

Dry Gas Meter Reference M eter
Console|D: C-009 Meter |1D: MSRFM1
Serial Number: Calibration Factor, Y,,: 0.998
Date: 08/17/20 Performed By: SS
Barometric Pressure, P, (in. Hg): 29.80 Reviewed By:
Data
Temperatures (°F) Time
Reference Dry Gas Reference | Dry GasMeter Elapsed
Vacuum AH Meter Volume | Meter Volume M eter init. |final| avg. £
(in.Hg) | (in. H,0) Vv, (ft%) V,, (ft%) t,, t |t |t (min.)
5.0 0.50 6.004 6.305 76 75.0(77.0| 76.0 14.00
5.0 1.00 5.897 6.168 78 77.0(80.0| 78.5 10.00
5.0 2.00 5.923 6.140 80 80.0(82.0| 81.0 7.00
5.0 3.00 6.230 6.456 82 82.0|84.0| 83.0 6.00
5.0 4.00 6.543 6.786 84 84.0(85.0| 84.5 5.50
Calculations
AH Y Variation AHg Variation
(inchesH,0) (dimensionless) (inchesH,0) (dimensionless)
0.50 0.949 -0.005 PASS 1.556 -0.056 PASS
1.00 0.953 -0.002 PASS 1.651 0.038 PASS
2.00 0.960 0.005 PASS 1.608 -0.005 PASS
3.00 0.958 0.003 PASS 1.608 -0.005 PASS
4.00 0.954 -0.001 PASS 1.641 0.028 PASS
Aver ages: 0.955 PASS 1.613 PASS

Where:
Y istheratio of the reading of the reference meter to that of the dry gas meter (DGM);
variance limit: £0.02.
Yw Vu Py (t, + 460)
V (P, + AH/13.6) (t,, + 460)
AH g isthe orifice pressure differential (inches H,O) that correspondsto 0.75 cfm of air at
68 °F and 29.92 inches of mercury; variance limit: +0.20.

Ym=

0.0317 AH ((t,, + 460) 8)?
Py (tm + 460) (Y., V)°

J"!.H@:



Advanced Industrial Resources, Inc.
Dry Gas Meter Calibration Data

Dry Gas Meter Reference M eter
Console | D: C-009 Meter ID: M5 RFM 1
Serial Number: Calibration Factor, Y,,: 0.9980
Date: 04/27/21 Accepted Y 0.955
Barometric Pressure, B, (in. Hg): 29.16 Performed By: KF
Data
Net Net Temperatures (°F) Time
Reference Dry Gas Reference Dry Gas Meter Elapsed
Vacuum AH Meter Volume Meter Volume Meter init. | final | avg. b
(in.Hg) [(in.HO)| v, (ft%) Vi (ft9) tw bt 4|ty (min.)
5.0 3.00 5.002 5.116 75 69 | 72 | 705 4.75
5.0 3.00 5.002 5.134 75 72 | 74 | 73.0 4.75
5.0 3.00 4.999 5.142 75 75 77 | 76.0 4.75
Calculations
AH Ym Variation AHg Variation
(inches H,0) (dimensionless) (inchesH,0)  [(dimensionless)
3.00 0.960 -0.0019 PASS 1593 0.007 PASS
3.00 0.961 -0.0007 PASS 1.586 0.000 PASS
3.00 0.965 0.0026 PASS 1579 -0.007 PASS
Averages. 0.962 PASS 1.586 PASS
Calculations
**Note: Avg Y, cannot be (< or >) 5% of the Low Tolerance | High Tolerance % diff Pass or Fail?
Accepted Yy, 0.907 1.003 1% PASS
Where:
Y, istheratio of the reading of the reference meter to that of the dry gas meter (DGM); variance limit:
+0.02.
v = Yw Vi Py (t, + 460)
"=

Vi, (P, + AH/13.6) (t,, + 460)
AH g is the orifice pressure differential (inches H,0) that corresponds to 0.75 cfm of air at 68 °F and
29.92 inches of mercury; variance limit: £0.20.

0.0317 AH ((t,, + 460) 8)?
Py (tm + 460) (Y, V4)®

-liH@:




Environmental Supply Company, Inc.

Quality Source Sampling Systems & Accessories

Date: 8/15/2019 DGM Model: T-110
Customer: Advanced Industrial Resources DGM S/N: 27979

Reference Prover: Cert.# A-610 Tape # 26727

Pb: 29.89 in H

T 7 0.382 ]
0.40 2000 | 2019 76.1 761 | 5.117 0.384 0.991
0.40 2.000 2.009 76.2 76.2 5.122 0384 | 0.996 0992 |
060 | 2000 | 2018 765 765 3.320 0.592 0.991
060 2.000 | 2017 759 | 759 3.318 0.593 0.992
0.60 2.000 2.017 75.9 75.9 3.308 059 | 0.992 0991 |
080 | 2.000 2.017 75.9 759 | 2438 | 0807 | 0992
080 2000 | 2017 76.2 76.2 2432 | 0809 | 0992
0.80 2.000 2.023 75.9 75.9 2.428 0.810 0.989 0991 |
1.00 2000 | 2022 | 763 76.3 1.943 1.012 0.989
100 | 2.000 2.017 756 | 756 | 1.947 1.011 0.992
1.00 2.000 2.016 76.2 76.2 1.942 1.013 0.992 0.991 |
1.20 2000 | 2007 765 | 755 1.622 1214 | 0997
1.20 2.000 2.016 755 755 1623 | 1213 0.992
1.20 2.000 2.017 75.5 755 1.623 1.213 0.992 0993 |
AVERAGE Y4 | 0.992

Vw(tds + tstd) N Ppar Poar Vw

Yas =
. =17.6
Vis(tw + tstd ) (Pbar + P%:B 6) Q (tw + tstd) ©

Dry gas meter Serial Number 27979 was calibrated in accordance with the Code of Federal
Regulations, Title 40, Part 60, Appendix A, Method 5 Section 16.1.1

s fee B

Signature

708 E. Club Blvd., Durham, North Carolina 27704 www.environsupply.com 919-956-9688 FAX: 919-682-0333




Environmental Supply Company, Inc.

Quality Source Sampling Systems & Accessories

Date: 8/27/2019 DGM Model: T-110
Customer: Advanced Industrial Resources DGM S/N: 356333
Reference Prover: Cert.# A-610 Tape # 26727

Pb: 29.86 in Hg
DM | Temperature o qe
{;‘g‘ ; _ g%‘?%‘” - 0 A6 .
. {1 = e : 5 & 1T
: ;. i : e : i o - o
1.998 77.9 758 - 5.092 0.385 0.997 |
- 1.997 77.4 758 | 5.088 - 0.385 0.999
1.998 77.4 75.7 5.097 0.385 0.998 0998 |
2.004 75.8 7& 3.290 0598 | 0.998
2.003 75.8 758 | 3.288 0.598 0.999
2.003 75.8 75.8 3.285 0.599 0.999 0.998 |
- 2.006 75.8 75.8 - 2.453 0.801 0.997
080 | | 2.007 75.8 75.8 2442 0.805 0.997
0.80 2.000 2.001 {518 75.5 2440 | 0.806 1.000 0.998 |
1.00 ~2.000 | 2.001 75.9 - 759 1918 | 1025 | 1.000 |
1.00 2.000 2.006 75.9; 75.9 1.925 1.021 0.997
1.00 2.000 2.010 75.9' 75.9 1.928 1.019 0.995 0.997 |
| 120 | 2.000 2.007 759 75.9 1.595 1232 | 0997
1.20 2.000 | 2006 | 759 759 | 1.597 1.231 0.997
1.20 2.000 2.006 75.9 75.9 1.588 1.238 0.997 0.997 |
AVERAGE Y| 0.998
Vw(fds + Zstd) Pbar
% Q —17.64 Pbar Vw

ds =
Vis(tw + tstd) (Pbar + P%:;;) (tw + tstd) @

Dry gas meter Serial Number 356333 was calibrated in accordance with the Code of Federal
Regulations, Title 40, Part 60, Appendix A, Method 5 Section 16.1.1

Ao

S'ia nature

708 E. Club Blvd., Durham, North Carolina 27704 www.environsupply.com 919-956-9688 FAX: 919-682-0333




T-200-27979 Advanced Ind Resources AS79443.x/s

Callbration Date: 10-10-2017 Calibration Technician:

Meter Gamma vs Flowrate
1.025 - : ‘

1020 m - £ = : ]

1.015

1.0054

1.010

Z

005 — 1.0038

é T 1.0013
5.0

. 00 . _ ‘ ——Gamma Y
! _ 0.9983 ‘ ~tt—Mene Allow Y
@995 ' ' | i - Min Allow Y
® i

G

% 990 | 0.3938 |

0.985 - 1 .

0.980

0.975 - ‘

0.250 0.500 0.750 1.000 1.250
Consete Seria zs Flowrate Standardized & Corrected {cfm) concole vocet 1200




T-200-27979 Advanced Ind Resources AS79443 xls

Calibration Date! 10-10-2017 N )
Calibration Technician:

Meter Pressure vs Flowrate

0.0
-1.0
Q 190
. T
T30 3.00
= -3.80™
S 4.0
&
g-2.0 -5.00

-6.0 - | : —
0.000 0.500 1.000 1.500
Flowrate Standardized & Corrected (cfm)

Console Serial: 27979 Conscle Model: T-200




Advanced Industrial Resour ces, Inc.
Thermocouple Calibration Data

Thermometer 1D: RT-01; RT-03 Date: 04/26/21

Bias: 0 Performed By: LS
Reference
Apparatus Apparatus Temperature Indicated Relative
ID Description Reading Temperature Variation
°F °R °F °R %

P7-01 Stack Temp. 32 492 33 493 0.2
P7-01 Stack Temp. 210 670 211 671 0.1
B-17 Filter Temp. 32 492 32 492 0.0
B-17 Filter Temp. 210 670 210 670 0.0
B-17 Exit Imp. Temp. 32 492 32 492 0.0
B-17 Exit Imp. Temp. 210 670 211 671 0.1
C-017 Meter In Temp. 32 492 33 493 0.2
C-017 Meter In Temp. 210 670 210 670 0.0
C-017 Meter Out Temp. 32 492 33 493 0.2
C-017 Meter Out Temp. 210 670 212 672 0.3
B-17 Filter Exit Temp. 32 492 33 493 0.2
B-17 Filter Exit Temp. 210 670 211 671 0.1
P7-01 Probe Temp. 32 492 32 492 0.0
P7-01 Probe Temp. 210 670 210 670 0.0

Thermocouple Calibration Procedure

A. References

1. Mercury-in-glass refernce thermometer, calibrated against thermometric fixed points.

2. Thermometric fixed points, including ice bath and boiling water (corrected for barometric
pressure)

B. Measurement

1. Compare field temperature sensors against the reference thermometer. Agreement must be
within £1.5% of the absol ute reference temperature.



Advanced Industrial Resour ces, Inc.
Thermocouple Calibration Data

Thermometer 1D: RT-01; RT-03 Date: 04/26/21

Bias: 0 Performed By: LS
Reference
Apparatus Apparatus Temperature Indicated Relative
ID Description Reading Temperature Variation
°F °R °F °R %

P7-02 Stack Temp. 32 492 33 493 0.2
P7-02 Stack Temp. 210 670 211 671 0.1
B-09 Filter Temp. 32 492 32 492 0.0
B-09 Filter Temp. 210 670 210 670 0.0
B-09 Exit Imp. Temp. 32 492 33 493 0.2
B-09 Exit Imp. Temp. 210 670 210 670 0.0
C-009 Meter In Temp. 32 492 33 493 0.2
C-009 Meter In Temp. 210 670 210 670 0.0
C-009 Meter Out Temp. 32 492 32 492 0.0
C-009 Meter Out Temp. 210 670 211 671 0.1
B-09 Filter Exit Temp. 32 492 32 492 0.0
B-09 Filter Exit Temp. 210 670 212 672 0.3
P7-02 Probe Temp. 32 492 32 492 0.0
P7-02 Probe Temp. 210 670 210 670 0.0

Thermocouple Calibration Procedure

A. References

1. Mercury-in-glass refernce thermometer, calibrated against thermometric fixed points.

2. Thermometric fixed points, including ice bath and boiling water (corrected for barometric
pressure)

B. Measurement

1. Compare field temperature sensors against the reference thermometer. Agreement must be
within £1.5% of the absol ute reference temperature.
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VERIFICATION OF CONSTRUCTION SPECIFICATIONS FOR TEEL
TYPE~S PITOT TUBE

Thomas R. Clark, Wade Mason, Paul Reinermann IIZI
PEDCo Environmental, Inc.,
Cincinnati,‘Ohio

Revisions to EPA Referance Method 2 - Determination of Stack
Gas Ve1OClty and Volumetric Flow Rate. (Tvpe-S Pitot Tube) -
promulgated August 18, 1977, exempted certain pitot tubes from
calibration and inclvdad appropriate construction criteria and
application guidelines.

Figure 1 summarizes procadures for determining the cali-
bration coefficients of Type-5 pitot tubes. A pitot tube may be
calibrated using procedures outlined in Method 2 or assigned a
baseline coefficient (CD) of 0.84 if it meets the follcwing
criteria:

Pitot tunbe meets the constructicn criteria of FPigures 2
and 3

The external tubing diameter (D) is between 0.48 and
0.95 cm {3/16 and 3/8 in.) :

The base-to-cpening plane dlst_nces (Pa and Pgp} are
equal and range between 1.05 and 1.50 D¢

The pitot tube is used separatealy, or in a pitot-probe
assembly, mountad in accordance with the specifications
in Figures 4 and S

Pitot tubes that meet the construction criteria of Figures 2

and 3, but do not meet the specified limits Zox Dy, P, and Pp

may be used, buf must be calibrated.



¥

TYPE-S PITOT TUBE

Meets construction
criteria of Figure 3

A

Does not meef con-
struction criteria
of Figure 3

External tubing diamet
between 0.48 cm 83/16
0.95 cm (3/8 in.) and
to-opening plane dista
and Pg are equal, and
tween 1.05 and 1.50 Dy

er (Dt) is
in.) and
the base-
nces Pp
P 1s be-

External tubing diameter (Dy) 1s
less than 0.48 cm (3/16 1n.} or

| greater than 0.95 cm (3/8 in.)

andfor P 1s less than 1.05 Dt or
greater than 1.50 Bt and/or Pp
does not equal Py

Y

Properly installed

3

on pitot probe
assembly or used

Not properly installed
on pitot probe assembly

v

alone

b

Pitot tube may be cali
brated or assigned a
baseline Cp, of 0.84

Figure 1.

calibration coefficients of Type-S pitot tubes.

¥
Pitat tube must
be calibrated

Procedures for determining the

\

Pitot tube sha11]

not be used




h : TRANSVERSE
TUBE AXIS
FACE _ |
OPENING
PLANES
(a) END VIEW
A-sm? PLANE
4 b ' NOTE:
=T TR
LonerTuorNaL L ¥ Dt A _/__ _1,__5’5_ 1.05 D¢ P <1.50 Dy
¢ 4
TUBE AXIS C = 5 - s = Py
o . Ny
0.48 cm <0, < 0.95 cm B-SIDE PLANE
(3/16 inl)" {3/8 in.) b)

'—_&_"AOR 3 C}_"

“(c)

Ficure 2. Properly constructed Tvpe-S pitot tube, shown in:

(a?uend view; faceyopening planes perpendicular to transverse .
axis: (b) top view; face opening plans parallel to longxtu@xna
axis: (¢) side view; both legs af equal length and cenhigl%nes
coincident, when viewed from both sides. Baseline coefficient
values of 0.84 may be assigned to pitot tubes constructed t@ls

way.



TRANSYERSE
TUBE_AXIS _

LONGITUDINAL
TUBE AXIS _

{g)

Figure 3. Types of face-opening misalignment that can result
grom field use or improper construction of Type S pitot tubes.
These will not affect Cp as long as ay and ap <10°, B5-<5°, z
<0.32 cm (1/8 in.) and w <0.08 cm (L/32 in.).



10, TYPE-S PITOT TUBE €D
il } x> 1.90 em (3/4 in.) FOR D= 1.3 am (1/2 in.)

[' ¥

) A
; : - D
| SAMPLING NOZZLE ‘ <g§ii§>__y n

A. BOTTOM VIEW: SHOWING MINIMUM PITOT-NOZZLE SEPARATION.

- SAMPLING NOZZLE !
STATIC PRESSURE
OPENING

SAMPLING PROBE
i

L 5
A _ TYPE-S PITOT TUBE

i

. | IMPACT PRESSURE
OPENING

NOZILE OFENING\__

B. SIDE VIEW: TO PREVENT PITOT TUBE FROM INTERFERING
WITH GAS FLOW STREAMLINES APPROACHING THE NOZZLE,
THE IMPACT PRESSURE OPENING PLANE OF THE PITOT TUBE
SHALL BE EVEN WITH OR ABOYE THE NOZZLE ENTRY PLANE.

Figura 4. Required pitot tube - sampling nozzle configuration
to prevent aerodynamic interference; buttonhoock - type nozzle;
centers of nozzle and pitot opening aligned; Dy between 0.48 and
0.95 cm (3/16 and 3/8 in.).



T}_I.GZm EE_»_E.G@@!JE
1
: |‘]3 Tn.] ] I‘“Ez ﬂn.w
THERHOCOUPLE : ' THERHOCOUPLE

5 = 1> 1.90cm(3/4 tn.} = |

§ 1% TYPE S-PITOT TUBE 8L TYPE S-PITOT TU3E @
OR

Y2 7.620m {3 in.} ¢

. ) I

! _ ‘&

SMMPLE PROBE . SAMPLE PROBE

Figure 5. Required thermocouple and probe placement to prevent
. - Iinterference; Dt between 0.48 and 0.95 cm (3/16 and
3/8 in.).



The EPA has not gpecified a measuremenﬁ technique to verify
proper construction., The following procedures provide a quick
and accurate method of checking construction specifications for
Type-§ pitoct tubes. The apparatus is inexpensive and available
iﬁ'mosﬁ hardware stores. Tﬁe method‘can be used in the labora-
tory by testers and easily adapted to field use by agency per-
sonnel while witnessing tests or performing quality assurance
chécks.

1. Obtain a section of angle aluminum approximately 20 cm
{8 in.) by‘l.3 x 2.5 cm (0.5 x 1.0 in.). Mount a bull's-eye
level (with +1 degree accuracy) to the angle aluminum, as shown
in Figure 6. After mounting the bull's~e§e level to the angle
aluminum, level the angle aluminum and place the degree—indicatj
ing level in the parallel and perpendicular positions.  The
indicating level should not read more than 1 degraze in either
position.

2. Place the pitot tube in the angle aluminum as showﬁ in
Figure 6, and level the pitot tube as indicated by the bull's—
eye level. A vise may be used to hold the angle aluminum and
piteot tube in the laboratory aﬁd a C-clamp in the field. f
Note: A permanently mounted pitot tube and probe assembly may
require a shorter section of angle aluminum to allow proper
mounting on the assembly. |

3. Place a degree-~indicating level in the various posi-
tions, as illustrated in Figures 7 and.B.

4. Measure distances P, and P, with a micrometex.



‘I‘

< - 20 cm (8 1in.)

1.3 cm {0.5 in.)

VIEW §

ALUMINUK '"'L' ANGLE BULL'S~EYE LEVEL PITOT TUBE

BULL'S~EYE LEVEL
ALUMIRUM "L'' ANGLE

END
VIEW P{TOT TUBE

DEGREE INDICATING
LEVEL )

PROBE

Figure 6.




DEGREE JHDICATING LEVEL POSITION
FOR DETERMIHING By and 8,

DEGREE INDICATING LEVEL
POSITION FOR DETERMIKING
o, end az

t
!

Figure 7. ©Position of dimension measurement.

1
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DEGREE INDICATING LEUEL POSITION
FOR DETERMINING y, THEN CALCULATING Z,

DEGREE ENDICATING LEVEL
POSITION FOR DETERMINING
8, THEN CALCULATE W,




5. Measure the external tube diameter (Dt)' Record all

data on a data sheet guch as Figure 9.

6. Calculate dimensions w and 2z using the following
egquations:
) w = A 3in o - Equation 1
7 = B gin ¥y Equation 2
where,

w = alignment dimension, cm (in.)

z = alignment dimension, cm (in.)

A = distance between tips, (P, + Pg), cm (in.)

€ = angle in degrees

Y = angle in degrees._
Note: Pitot tubes with bent or damaged tubing may be difficult
to check using this procedure.
If the Type-85 pitot tube meets the face alignment criteria, an
identification number should be assigned and permanently marked

or engraved on the body of the tube.

References

1. Federal Register, Vol. 42. No. 160, August 18, 13977, »

11



Advanced Industrial Resources, I nc.
Type-S Pitot Tube Assembly Inspection Data Sheet

Date:
Pitot Tube Assembly:
Performed by:

Pitot tube assembly level?
Pitot tube openings damaged?

o= 1 (<109

= 0 <107

y= 1 0 0=

z=Asny= 00131 in.

w=AsnO= 00131 i
P,= 0375 in.
D= 025 in.

X= 08 (>0.75in)
Y= 355 (>30in)
z=" 107 (>0.75in)

n.

3/29/2021
P7-02 Caliper ID: CLO2
LS
X yes no

yes (explain below) X no
B]_: 1 O(<50)
Bzz 0 0(<50)

1 © A= 075 in.

<1/8in. (0.125in.)
<1/32in. (0.03125in.)
Pg= 0375 in.
P/D;= 15 (1.05</=and </=1.50)
P,=P,=P

(Dist. between pitot and nozzle)

(Dist. from nozzle union to pitot tube openings)
(Dist. between pitot and stack thermocouple)

Does the pitot tube assembly meet the Method 2 requiremnets? X yes

no (explain below)

If the Method 2 requirements are met then a coefficient of 0.84 is assigned
to the pitot tube assembly being inspected.

REV112712



Advanced Industrial Resources, I nc.
Type-S Pitot Tube Assembly Inspection Data Sheet

Date:
Pitot Tube Assembly:
Performed by:

Pitot tube assembly level?
Pitot tube openings damaged?

o= 1 (<109

o= 1 <107

y= 1 0 0=

z=Asny= 00218 in.

w=Asnfi= 0.0000 i

P,= 0625 in.

X= 075 (>0.75in)
Y= 35 (>30in)
z=" 1  (>0.75in)

n.

3/29/2021
P7-01 Caliper ID: CLO2
LS
X yes no

yes (explain below) X no
B]_: 0 O(<50)
BZZ 1 0(<50)

0 © A= 125 in.

<1/8in. (0.125in.)
<1/32in. (0.03125in.)

Ps= 0.625 in.

P/Dy= 125 (1.05</=and</=1.50)

P,=P,=P

(Dist. between pitot and nozzle)

(Dist. from nozzle union to pitot tube openings)
(Dist. between pitot and stack thermocouple)

Does the pitot tube assembly meet the Method 2 requiremnets? X yes

no (explain below)

If the Method 2 requirements are met then a coefficient of 0.84 is assigned
to the pitot tube assembly being inspected.

REV112712



Advanced Industrial Resources, I nc.
Type-S Pitot Tube Assembly Inspection Data Sheet

Date:
Pitot Tube Assembly:
Performed by:

Pitot tube assembly level?
Pitot tube openings damaged?

o= 2 (<109

a= 2 <107

y= 0 0 0=

z=Asiny= 0.0000 in.

w=Asnfi= 0.0000 i

P,= 0460 in.
D= 033 in
X= 119 (>0.75in)

Y= 425 (>30in)
z=" 12 (>0.75in)

n.

3/29/2021
P4-04 Caliper ID: CLO2
LS
X yes ' ho

yes (explain below) X no
B]_: 0 O(<50)
Bzz 0 0(<50)

0 © A= 091 in.

<1/8in. (0.125in.)
<1/32in. (0.03125in.)

Ps= 0460 in.

P/D; = 1.39394 (1.05</=and </=1.50)

P,=P,=P

(Dist. between pitot and nozzle)

(Dist. from nozzle union to pitot tube openings)
(Dist. between pitot and stack thermocouple)

Does the pitot tube assembly meet the Method 2 requiremnets? X yes

no (explain below)

If the Method 2 requirements are met then a coefficient of 0.84 is assigned
to the pitot tube assembly being inspected.

REV112712
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<% eurofins

Air Toxics

4/6/2021

Mr. Robert DeMott

Ramboll Environ

10150 Highland Manor Drive
Suite 440

Tampa FL 33610

Project Name: K&S Bard
Project #:
Workorder #: 2103803

Dear Mr. Robert DeMott

The following report includes the data for the above referenced project for sample(s)
received on 3/30/2021 at Eurofins Air Toxics LLC.

The data and associated QC analyzed by Modified TO-15 SIM are compliant with the
project requirements or laboratory criteria with the exception of the deviations noted in
the attached case narrative.

Thank you for choosing Eurofins Air Toxics LLC. for your air analysis needs. Eurofins Air
Toxics Inc. is committed to providing accurate data of the highest quality. Please feel free

to contact the Project Manager: Brian Whittaker at 916-985-1000 if you have any
guestions regarding the data in this report.

Regards,
B LSl .
Brian Whittaker

Project Manager

Eurofins Alr Toxics, LLC 180 Blue Ravine Road, Suite B T | 916-985-1000
Folsom, CA 95630 F | 916-351-8279
Www.airtoxics.com
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o eurofins

Air Toxics

WORK ORDER #:

2103803

Work Order Summary

CLIENT: Mr. Robert DeMott BILL TO:  Accounts Payable

Ramboll Ramboll

10150 Highland Manor Drive 10150 Highland Manor Drive

Suite 440 Suite 440

Tampa, FL 33610 Tampa, FL 33610
PHONE: 813-628-4325 P.O.# 1690014483
FAX: 813-628-4983 PROJECT # K&S Bard
DATE RECEIVED: 03/30/2021 CONTACT:  Brian Whittaker
DATE COMPLETED: 04/06/2021

RECEIPT FINAL
FRACTION # NAME TEST VAC./PRES. PRESSURE
01A SYS2-STACK 20210326 Modified TO-15 SIM 7.5"Hg 2 psi
01AA SYS2-STACK 20210326 Lab Duplicate Modified TO-15 SIM 7.5 "Hg 2 psi
02A SYS2-STACK DUP 20210326 Modified TO-15 SIM 8.5 "Hg 2 ps
03A SYS1-STACK 20210326 Modified TO-15 SIM 7.0 "Hg 2 psi
04A SYS1-STACK DUP 20210326 Modified TO-15 SIM 10.0 "Hg 2 psi
05A 2BF-1 20210326 Modified TO-15 SIM 24.5 "Hg 2 ps
06A 2BF-2 20210326 Modified TO-15 SIM 9.5 "Hg 2 psi
07A 2BF-3 20210326 Modified TO-15 SIM 21.5"Hg 2 psi
08A 2BF-4 20210326 Modified TO-15 SIM 8.5 "Hg 2 ps
09A 2BF-5 20210326 Modified TO-15 SIM 9.0" Hg 2 psi
10A 2BF-6 20210326 Modified TO-15 SIM 9.5 "Hg 2 psi
11A SYS1-IN 20210326 Modified TO-15 SIM 8.5 "Hg 2 ps
12A 2BF-1R 20210326 Modified TO-15 SIM 12.0 "Hg 2 psi
13A Lab Blank Modified TO-15 SIM NA NA
13B Lab Blank Modified TO-15 SIM NA NA
14A ccv Modified TO-15 SIM NA NA
14B ccv Modified TO-15 SIM NA NA
15A LCS Modified TO-15 SIM NA NA
15AA LCSD Modified TO-15 SIM NA NA
15B LCS Modified TO-15 SIM NA NA
15BB LCSD Modified TO-15 SIM NA NA
P - 75

CERTIFIED BY: : paTE; 04/06/21

Technical Director

Certification numbers: AZ Licensure AZ0775, FL NELAP — E87680, LA NELAP — 02089, NH NELAP - 209220, NJ NELAP - CA016
NY NELAP - 11291, TX NELAP - T104704434-20-16, UT NELAP — CA009332020-12, VA NELAP - 10615, WA NELAP - C935
Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005-014, Effective date: 10/18/2020, Expiration date: 10/17/2021.

Eurofins Air Toxics, LLC certifies that the test results contained in this report meet all requirements of the NELAC standards

Thisreport shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, LLC.
180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 351-8279
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o eurofins

Air Toxics

LABORATORY NARRATIVE
EPA TO-15 Ethylene oxide (SIM)
Ramboll Environ
Workorder# 2103803

Twelve 6 Liter Summa Canister (EO) samples were received on March 30, 2021. The laboratory
performed analysis via EPA Method TO-15 using GC/MS in the SIM acquisition mode for the
measurement of Ethylene oxidein ambient air.

Receiving Notes

There was a difference (greater than or equal to 5.0" Hg) between the measured canister receipt vacuum
and that which was reported on the Chain of Custody (COC) for sample SY S2-STACK DUP 20210326.
A leak test indicated that the valve was functioning properly.

Samples 2BF-1 20210326 and 2BF-3 20210326 were received with significant vacuum remaining in the
canister. Theresidual canister vacuum resulted in elevated reporting limits.

Analytical Notes

As per project specific client request the laboratory has reported estimated values for target compound
hits that are below the Reporting Limit but greater than the Method Detection Limit. The canisters used
for this project have been certified to half the Reporting Limit for Ethylene Oxide. Concentrations that are
below the level at which the canister was certified may be false positives.

Dilution was performed on samples 2BF-1 20210326, 2BF-2 20210326, 2BF-3 20210326, 2BF-4
20210326, 2BF-5 20210326, 2BF-6 20210326, SY S1-IN 20210326 and 2BF-1R 20210326 due to the
presence of high level target species.

Definition of Data Qualifying Flags

Nine qualifiers may have been used on the data analysis sheets and indicates as follows:

B - Compound present in laboratory blank greater than reporting limit (background subtraction not
performed).

J- Estimated value.

S - Saturated peak.

Q - Exceeds quality control limits.

U - Compound analyzed for but not detected above the reporting limit, LOD, or MDL value. See
data page for project specific U-flag definition.

UJ- Non-detected compound associated with low biasin the CCV

N - Theidentification is based on presumptive evidence.

CN - See Case Narrative

File extensions may have been used on the data analysis sheets and indicates
asfollows:

aFile was requantified

b-File was quantified by a second column and detector

r1-File was requantified for the purpose of reissue

Page 3 of 24
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MODIFIED EPA METHOD TO-15 GC/MS SIM AW TUX@CS

K&S Bard

Client ID: SYS2-STACK 20210326

Lab ID: 2103803-01A Date/Time Analyzed: 3/31/21 05:44 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 1.51

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i / 19033110sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.036 D 0.14 70

D: Analyte not within the DoD scope of accreditation.
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MODIFIED EPA METHOD TO-15 GC/MS SIM AW TUX@CS

K&S Bard

Client ID: SYS2-STACK 20210326 Lab Duplicate

Lab ID: 2103803-01AA Date/Time Analyzed: 3/31/21 06:24 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 1.51

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i / 19033111sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.036 D 0.14 73

D: Analyte not within the DoD scope of accreditation.
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MODIFIED EPA METHOD TO-15 GC/MS SIM AW TUX@CS

K&S Bard

Client ID: SYS2-STACK DUP 20210326

Lab ID: 2103803-02A Date/Time Analyzed: 3/31/21 03:08 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 1.58

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i / 19033106sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.037 D 0.14 79

D: Analyte not within the DoD scope of accreditation.
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MODIFIED EPA METHOD TO-15 GC/MS SIM AIW TOX@CS

K&S Bard

Client ID: SYS1-STACK 20210326

Lab ID: 2103803-03A Date/Time Analyzed: 3/31/21 07:42 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 1.48

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i / 19033113sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.035 D 0.13 15

D: Analyte not within the DoD scope of accreditation.
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MODIFIED EPA METHOD TO-15 GC/MS SIM AIW TOX@CS

K&S Bard

Client ID: SYS1-STACK DUP 20210326

Lab ID: 2103803-04A Date/Time Analyzed: 3/31/21 07:03 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 1.70

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i / 19033112sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.040 D 0.15 2.1

D: Analyte not within the DoD scope of accreditation.
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MODIFIED EPA METHOD TO-15 GC/MS SIM AIW TOX@CS

K&S Bard

Client ID: 2BF-1 20210326

Lab ID: 2103803-05A Date/Time Analyzed: 3/31/21 08:17 PM

Date/Time Collected: 3/26/21 11:22 AM Dilution Factor: 99.1

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i/ 19033114sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 2.3 D 8.9 2600

D: Analyte not within the DoD scope of accreditation.
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MODIFIED EPA METHOD TO-15 GC/MS SIM AIW TOX@CS

K&S Bard

Client ID: 2BF-2 20210326

Lab ID: 2103803-06A Date/Time Analyzed: 3/31/21 08:53 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 26.6

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i / 19033115sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.63 D 2.4 3600

D: Analyte not within the DoD scope of accreditation.
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MODIFIED EPA METHOD TO-15 GC/MS SIM AIW TOX@CS

K&S Bard

Client ID: 2BF-3 20210326

Lab ID: 2103803-07A Date/Time Analyzed: 3/31/21 09:28 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 64.2

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i / 19033116sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 15 D 5.8 980

D: Analyte not within the DoD scope of accreditation.

Page 11 of 24




<% eurofins |

MODIFIED EPA METHOD TO-15 GC/MS SIM AW TUX@CS

K&S Bard

Client ID: 2BF-4 20210326

Lab ID: 2103803-08A Date/Time Analyzed: 4/2/21 11:27 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 45.7

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd30.i / 30040220sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.85 D 4.1 6100

D: Analyte not within the DoD scope of accreditation.
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MODIFIED EPA METHOD TO-15 GC/MS SIM AW TUX@CS

K&S Bard

Client ID: 2BF-5 20210326

Lab ID: 2103803-09A Date/Time Analyzed: 4/2/21 11:58 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 46.7

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd30.i / 30040221sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.87 D 4.2 5300

D: Analyte not within the DoD scope of accreditation.
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MODIFIED EPA METHOD TO-15 GC/MS SIM AIW TOX@CS

K&S Bard

Client ID: 2BF-6 20210326

Lab ID: 2103803-10A Date/Time Analyzed: 3/31/21 11:14 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 26.6

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i / 19033119sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.63 D 2.4 2000

D: Analyte not within the DoD scope of accreditation.
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MODIFIED EPA METHOD TO-15 GC/MS SIM AW TUX@CS

K&S Bard

Client ID: SYS1-IN 20210326

Lab ID: 2103803-11A Date/Time Analyzed: 3/31/21 11:49 PM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 25.4

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i / 19033120sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.60 D 2.3 470

D: Analyte not within the DoD scope of accreditation.
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% eurofins

MODIFIED EPA METHOD TO-15 GC/MS SIM AIW TOX@CS

K&S Bard

Client ID: 2BF-1R 20210326

Lab ID: 2103803-12A Date/Time Analyzed: 4/1/21 12:25 AM

Date/Time Collected: 3/26/21 02:35 PM Dilution Factor: 30.3

Media: 6 Liter Summa Canister (EO) Instrument/Filename: msd19.i / 19033121sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.71 D 2.7 2300

D: Analyte not within the DoD scope of accreditation.
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% eurofins

MODIFIED EPA METHOD TO-15 GC/MS SIM AIW TOX@CS

K&S Bard

Client ID: Lab Blank

Lab ID: 2103803-13A Date/Time Analyzed: 3/31/21 11:44 AM

Date/Time Collected: NA - Not Applicable Dilution Factor: 1.00

Media: NA - Not Applicable Instrument/Filename: msd19.i / 19033105sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.024 D 0.090 Not Detected

D: Analyte not within the DoD scope of accreditation.

Page 17 of 24



& eurofins |

MODIFIED EPA METHOD TO-15 GC/MS SIM AW TUX@CS

K&S Bard

Client ID: Lab Blank

Lab ID: 2103803-13B Date/Time Analyzed: 4/2/21 12:58 PM

Date/Time Collected: NA - Not Applicable Dilution Factor: 1.00

Media: NA - Not Applicable Instrument/Filename: msd30.i / 30040205sim

MDL LOD Rpt. Limit Amount

Compound CAS# (ug/m3) (ug/m3) (ug/m3) (ug/m3)
Ethylene Oxide 75-21-8 0.019 D 0.090 Not Detected

D: Analyte not within the DoD scope of accreditation.
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% eurofins

MODIFIED EPA METHOD TO-15 GC/MS SIM Air Toxics

K&S Bard

Client ID: CCV

Lab ID: 2103803-14A Date/Time Analyzed: 3/31/21 09:53 AM

Date/Time Collected: NA - Not Applicable Dilution Factor: 1.00

Media: NA - Not Applicable Instrument/Filename: msd19.i / 19033102sim
Compound CAS# %Recovery
Ethylene Oxide 75-21-8 105

D: Analyte not within the DoD scope of accreditation.
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% eurofins

MODIFIED EPA METHOD TO-15 GC/MS SIM Air Toxics

K&S Bard

Client ID: CCV

Lab ID: 2103803-14B Date/Time Analyzed: 4/2/21 11:16 AM

Date/Time Collected: NA - Not Applicable Dilution Factor: 1.00

Media: NA - Not Applicable Instrument/Filename: msd30.i / 30040202sim
Compound CAS# %Recovery
Ethylene Oxide 75-21-8 98

D: Analyte not within the DoD scope of accreditation.
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% eurofins

MODIFIED EPA METHOD TO-15 GC/MS SIM Air Toxics

K&S Bard

Client ID: LCS

Lab ID: 2103803-15A Date/Time Analyzed: 3/31/21 10:29 AM

Date/Time Collected: NA - Not Applicable Dilution Factor: 1.00

Media: NA - Not Applicable Instrument/Filename: msd19.i/ 19033103sim
Compound CAS# %Recovery
Ethylene Oxide 75-21-8 105

D: Analyte not within the DoD scope of accreditation.

* 0% Recovery is calculated using unrounded analytical results.
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% eurofins

MODIFIED EPA METHOD TO-15 GC/MS SIM Air Toxics

K&S Bard

Client ID: LCSD

Lab ID: 2103803-15AA Date/Time Analyzed: 3/31/21 11:05 AM

Date/Time Collected: NA - Not Applicable Dilution Factor: 1.00

Media: NA - Not Applicable Instrument/Filename: msd19.i / 19033104sim
Compound CAS# %Recovery
Ethylene Oxide 75-21-8 100

D: Analyte not within the DoD scope of accreditation.

* 0% Recovery is calculated using unrounded analytical results.
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% eurofins

MODIFIED EPA METHOD TO-15 GC/MS SIM Air Toxics

K&S Bard

Client ID: LCS

Lab ID: 2103803-15B Date/Time Analyzed: 4/2/21 11:50 AM

Date/Time Collected: NA - Not Applicable Dilution Factor: 1.00

Media: NA - Not Applicable Instrument/Filename: msd30.i / 30040203sim
Compound CAS# %Recovery
Ethylene Oxide 75-21-8 95

D: Analyte not within the DoD scope of accreditation.

* 0% Recovery is calculated using unrounded analytical results.
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% eurofins

MODIFIED EPA METHOD TO-15 GC/MS SIM Air Toxics

K&S Bard

Client ID: LCSD

Lab ID: 2103803-15BB Date/Time Analyzed: 4/2/21 12:23 PM

Date/Time Collected: NA - Not Applicable Dilution Factor: 1.00

Media: NA - Not Applicable Instrument/Filename: msd30.i / 30040204sim
Compound CAS# %Recovery
Ethylene Oxide 75-21-8 95

D: Analyte not within the DoD scope of accreditation.

* 0% Recovery is calculated using unrounded analytical results.
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Eurofins Air Toxics, Inc.

Title: Method/Instrument Testing

Release Date: 03/20/15

Form #: F2.29 | Revision #: 0

Revision Date: 03/20/15

Page #:10f 2

Method: EO by TO-15 SIM — EVALUATION OF TEFLON FEP TUBING TO COLLECT EO STACK SAMPLES

Instrument ID: MSD-30

TEST DESCRIPTION: A 100 ppbv EO working standard (3018-1252) was prepared in a 6L canister from a NIST traceable 1.0 ppmv EO stock cylinder. The canister was analyzed in
duplicate using a sampling rate of 25 ml/min on the Entech system (MSD30) for a total load volume of 400 mL on cart position 2. The 100 ppbv canister was then connected to
cart position 2 with a 5ft segment of Teflon FEP tubing (1/4” OD, 3/16” ID). A pre-purge time of 1 minute was used to purge the dead volume of the tubing calculated to be ~25

mL prior to loading onto the Entech system at the 25 ml/min sampling rate. Two 400 mL runs through the tubing were analyzed.

The concentration of 100 ppbv was selected to approximate the expected concentration in the stack inlet test; the 25 ml/min sampling rate was selected to approximate the

flow rate of sample collection (4 hour into a 6L canister); and the 5ft segment of tubing is the planned length to be used for collection.

Initials: HH

Date:03-24-2020




Title: Method/Instrument Testing
Eurofins Air Toxics, Inc.

Release Date: 03/20/15

Form #: F2.29 | Revision #: 0 Revision Date: 03/20/15 Page #: 2 of 2
TEST RESULTS:
i . . . . Conc Ave Conc
Sample Description Sample loading configuration Run Data file %RPD
(ppbv) (ppbv)
. 1 30032407sim 88
Direct - 87 1.4%
. 2 30032408sim 86
100 ppbv EO Canister Standard -
. 1 30032409sim 91
5 ft Teflon FEP tubing - 92 1.4%
2 30032410sim 92
%Difference=  5.5%
%RPD = 5.3%
¢ No indication of loss (permeability or adsorption) in tubing
¢ Minimal (~5%) difference between setups
¢ Repeatability (variability between replicates) robust - < 1.5% RPD
Tester Name (Please print): Diane Benton ~ Initials: DB Date: 3/27/20
| e 12—
Signature:
Reviewer Name (Please print): Heidi Hayes Al yx 7 25— Initials: HH Date: 3/27/20
Signature: &




APPENDIX D
SYSTEM 1 PROCESS LOG
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