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1.0 INTRODUCTION

1.1 Introduction, Project Objective and Summary

Bison Engineering, Inc. (Bison) was retained by Hollingsworth & Vose (H&V) to perform
emissions testing for emission factor verification on three newly installed ceramic filtration
units (CFUs) at their glass fiber manufacturing facility located in Corvallis, Oregon. Bison
conducted testing at Glass Plant 1, CFUs 112 (ultra rotary coarse) and 113 (glass melt),
and CFU 104 (rotary coarse). Testing was performed according to the approved pretest
protocol submitted to Oregon Department of Environmental Quality (ODEQ) on April 17,
2018. This is the third round of testing H&V has conducted in 2018 for emissions factor
verification pursuant to State of Oregon Mutual Agreement Order #AQ/V-WR-15-132,
Addendum No. 2, signed on April 19, 2017. Testing strictly followed EPA methodologies
found in 40 CFR 60, Appendix A and the State of Oregon Department of Environmental
Quality Source Sampling Manual Volume I, April 2015 Edition. The following pollutants
were quantified: particulate matter (PM), oxides of nitrogen (NOx), carbon monoxide (CO),
non-methane volatile organic compounds (VOCs), total fluorides, hydrogen fluoride (HF),
formaldehyde and metals. Oxygen (O2) and carbon dioxide (COz) levels were also
measured for molecular weight determination. Each test method was performed twice on
CFUs 112 and 113, since the ultra rotary coarse and glass melt processes had not
previously been tested. The table below describes the test methods used to determine
pollutant emission rates.

Table 1: Test Matrix

Hollingsworth & Vose
Emissions Factor Verification Testing

Sources Method Parameter Comments
Method 1 Measurement Locations | Determined prior to testing
Method 2 Volumetric Flow
' Concurrent with each test run
Method 3A | 410 Detarminaton
Method 4 Moisture Incorporated with Method 5
CFU 112 Particulate Matter (with Three 120-minute test runs per

(Ultra Rotary | Method 5

Oregon back-half) source
Coarse)

Method 7E | NOx
CFU 113 Method 10 | CO

(Glass Melt) Method 13B | Total Fluorides ISL:??; 20-minute test runs per
CFU 104 Method 25A | Non-Methane VOCs
(Rotary Coarse) | \jethod 26A | Hydrogen Fluoride
Method 29 | Specific Metals Three 180-minute test runs per
Method 30B | Mercury (Hg) source
Three 120-minute test runs per
Method 316 | Formaldehyde source
HAV218775 1
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1.2 Test Program Organization

The following personnel were on-site during the emissions test or were associated with
the project.

1.2.1 Bison Engineering, Inc.

Onsite testing was led by David Blankenship, Ql, Helena Source Team Lead. Other team
members were Adam Bender, QIl, Environmental Scientist; Conor Fox, QSTI,
Environmental Scientist; Robert Rogge, Environmental Engineer; and Chris Whitten,
Environmental Technician. Kelly Dorsi, PhD, Project Scientist, served as project
manager, processed the test data and authored this report. Chris Hiltunen, P.E.,
President, performed a final quality assurance review of the data and test report. The
primary contact for this report is:

Kelly Dorsi, PhD, Atmospheric Scientist
1400 11 Avenue, Ste. 200

Helena, Montana 59601
www.bison-eng.com
kdorsi@bison-eng.com

Office: (406) 442-5768

1.2.2 Hollingsworth & Vose

Ms. Anita Ragan is the primary contact for H&V. Ms. Ragan was present onsite for the
duration of the testing. H&V staff members were responsible for monitoring process
parameters during testing.

Anita Ragan, EHS Manager
1115 Crystal Lake Drive
Corvallis, OR 97333
anita.ragan@hovo.com
Office: (541) 738-5382

1.2.3 Maul Foster & Alongi, Inc. (MFA)

Chad Darby is the primary contact for MFA. MFA representatives organized and provided
process data to Bison.

Chad Darby, Senior Engineer
Maul Foster & Alongi, Inc.

6 Centerpointe Dr., Suite 360
Lake Oswego, OR 97035
cdarby@maulfoster.com
Office: (971) 713-3574

HAV218775 2
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1.2.4 Oregon Department of Environmental Quality

Ms. Suzanne Blackburn is the primary ODEQ contact for this project. Ms. Blackburn
was present onsite to observe testing.

Suzanne Blackburn

Oregon Department of Environmental Quality
4026 Fairview Industrial Drive SE

Salem, OR 97302
suzanne.blackburn@state.or.us

Office: (503) 378-5034

HAV218775
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2.0 SOURCE DESCRIPTION

2.1 Facility Description

H&V owns and operates glass fiber manufacturing facilities located in Corvallis, Oregon.
H&V manufactures specialty glass fiber for use in air and liquid filtration media and in
batteries. A detailed facility and emission source description was included as part of the
pretest protocol and will not be repeated here. H&V is currently in the process of
converting emission controls on the glass melt furnace and all fiberizers from wet
scrubbers to CFUs. The results presented in this report are intended to verify emission
factors for rotary fine, rotary coarse and flame blown fiberizer production.

2.2 Emission Sources Descriptions

The following sections describe the source testing locations for this campaign.
2.2.1 CFU 112 - Glass Plant 1 (GP1)

Stack diameter: 30 inches

Distance A (Method 1): 102 inches (3.40 duct diameters)
Distance B (Method 1): 128 inches (4.27 duct diameters)
Port depth: 4 inches

Number of traverse points utilized: 24

This unit controls the ultra rotary coarse process. Testing was conducted on the vertical
outlet stack using two orthogonal ports.

222 CFU113-GP1

Stack diameter: 20 inches

Distance A (Method 1): 96 inches (4.80 duct diameters)
Distance B (Method 1): 165 inches (8.25 duct diameters)
Port depth: 4 inches

Number of traverse points utilized: 8

CFU 113 is also located at GP1. The glass melt process was tested on this stack. Two
orthogonal sampling ports are located on vertical ductwork which is accessed via a
purpose-built testing platform.

223 CFU104-GP1

Stack diameter: 30 inches

Distance A (Method 1): 102 inches (3.40 duct diameters)
Distance B (Method 1): 128 inches (4.27 duct diameters)
Port depth: 4 inches

Number of traverse points utilized: 24

HAV218775 4
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CFU 104 is located at GP1. The rotary coarse process was tested on this stack. Two
orthogonal sampling ports are located on vertical ductwork accessed via stairs and a
platform.

HAV218775 5
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3.0 EMISSION TEST RESULTS

3.1

Summary of Results

The following tables summarize the run schedule and test results for all three sources.
Additional materials, including raw data, example calculations and calibration records,
can be found in the appendices to this report.

All isokinetic test methods were performed individually using separate trains. Gaseous
test methods, 25A, 10 and 7E for VOCs, CO and NOx, were always run concurrent to
Methods 5 and 316. Formaldehyde results were added to results from Method 25A to
calculate total VOCs. Methods 26A and 13B, both fluoride methods, were always run
concurrently using opposing ports. Methods 29 and 30B for speciated metals and mercury
were also run simultaneously. Table 2 presents the timeline that was followed for testing:

Table 2: Test Schedule

Hollingsworth & Vose
Test Schedule
September 11 — 28, 2018
Start End Run
Source Date Method Run Time Time | Duration
9/11/2018 | M13B — Total Fluorides 1 10:35 12:40 2:05
9/11/2018 | M13B — Total Fluorides 2 13:05 15:13 2:08
9/11/2018 | M13B — Total Fluorides 3 15:40 17:46 2:06
9/11/2018 | M26A - HF 1 10:36 12:41 2:05
9/11/2018 | M26A - HF 2 13:06 15:14 2:08
9/11/2018 | M26A - HF 3 15:40 17:47 2:07
9/12/2018 | Gases/M5 - Particulate 1 10:52 12:59 2:07
9/12/2018 | Gases/M5 - Particulate 2 13:27 15:34 2:07
CFU 112 9/12/2018 | Gases/M5 - Particulate 3 16:00 18:07 2:07
Ultra Rotary 9/12/2018 | M316 -Formaldehyde 1 10:53 13:00 2:07
Coarse 9/12/2018 | M316 -Formaldehyde 2 13:28 15:35 2:07
9/12/2018 | M316 -Formaldehyde 3 16:01 18:08 2:07
9/12/2018 | M29 — Metals 1 8:45 11:52 3:07
9/13/2018 | M29 — Metals 2 12:16 15:23 3:07
9/13/2018 | M29 — Metals 3 15:44 18:48 3:04
9/13/2018 | M30B — Mercury 1 8:45 11:52 3:07
9/13/2018 | M30B — Mercury 2 12:16 15:23 3:07
9/13/2018 | M30B - Mercury 3 15:44 18:48 3:04
9/14/2018 | M29 — Metals 1 9:35 13:02 3:27
9/14/2018 | M29 — Metals 2 13:20 16:25 3:05
9/15/2018 | M29 — Metals 3 10:15 13:21 3:06
CFU 112 (2) 9/14/2018 | M30B — Mercury 1 9:35 13:03 3:28
Ultra Rotary 9/14/2018 | M30B — Mercury 2 13:20 16:25 3:05
Coarse 9/15/2018 | M30B - Mercury 3 10:15 13:21 3:06
9/15/2018 | Gases/M5 - Particulate 1 13:50 15:56 2:06
9/15/2018 | Gases/M5 - Particulate 2 16:14 18:21 2:07
9/15/2018 | Gases/M5 - Particulate 3 18:41 20:46 2:05
9/15/2018 | M316 -Formaldehyde 1 13:49 15:55 2:06
HAV218775
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9/15/2018 | M316 -Formaldehyde 2 16:15 18:21 2:06

9/15/2018 | M316 -Formaldehyde 3 18:40 20:45 2:05

9/16/2018 | M13B — Total Fluorides 1 9:00 11:10 2:10

CFU 112 (2) 9/16/2018 | M13B — Total Fluorides 2 11:25 13:31 2:06
Ultra Rotary | 9/16/2018 | M13B — Total Fluorides 3 13:46 15:53 2:07
Coarse 9/16/2018 | M26A - HF 1 9:00 11:10 2:10
9/16/2018 | M26A - HF 2 11:24 13:30 2:06

9/16/2018 | M26A - HF 3 13:45 15:51 2:06

9/18/2018 | Gases/M5 - Particulate 1 9:46 11:55 2:09

9/18/2018 | Gases/M5 - Particulate 2 12:15 14:22 2:07

9/18/2018 | Gases/M5 - Particulate 3 14:41 16:47 2:06

9/18/2018 | M316 -Formaldehyde 1 9:45 11:54 2:09

9/18/2018 | M316 -Formaldehyde 2 12:16 14:23 2:07

9/18/2018 | M316 -Formaldehyde 3 14:42 16:48 2:06

9/19/2018 | M13B — Total Fluorides 1 8:38 10:49 2:11

9/19/2018 | M13B — Total Fluorides 2 11:04 13:10 2:06

CFU 113 9/19/2018 | M13B — Total Fluorides 3 1325 | 15:29 2:04
Glass Melt | 79/19/2018 | M26A - HF 1 8:39 10:50 2:11
9/19/2018 | M26A - HF 2 11:05 13:11 2:06

9/19/2018 | M26A - HF 3 13:26 15:30 2:04

9/21/2018 | M29 — Metals 1 9:45 12:51 3:06

9/21/2018 | M29 — Metals 2 13:10 16:16 3:06

9/21/2018 | M29 — Metals 3 16:34 19:39 3:05

9/21/2018 | M30B — Mercury 1 9:45 12:51 3:06

9/21/2018 | M30B — Mercury 2 13:10 16:16 3:06

9/21/2018 | M30B - Mercury 3 16:34 19:39 3:05

9/24/2018 | M29 — Metals 1 9:25 12:30 3:05

9/24/2018 | M29 — Metals 2 12:50 15:55 3:05

9/24/2018 | M29 — Metals 3 16:16 19:21 3:05

9/24/2018 | M30B — Mercury 1 9:25 12:30 3:05

9/24/2018 | M30B — Mercury 2 12:50 15:55 3:05

9/24/2018 | M30B - Mercury 3 16:16 19:21 3:05

9/25/2018 | Gases/M5 - Particulate 1 9:14 11:21 2:07

9/25/2018 | Gases/M5 - Particulate 2 12:00 14:04 2:04

CFU 113 (2) 9/25/2018 | Gases/M5 - Particulate 3 14:30 16:36 2:06
Glass Melt 9/25/2018 | M316 -Formaldehyde 1 9:15 11:22 2:07
9/25/2018 | M316 -Formaldehyde 2 12:01 14:05 2:04

9/26/2018 | M316 -Formaldehyde 3 14:31 16:37 2:06

9/26/2018 | M13B — Total Fluorides 1 9:00 11:05 2:05

9/26/2018 | M13B — Total Fluorides 2 11:23 13:28 2:05

9/26/2018 | M13B — Total Fluorides 3 13:43 15:48 2:05

9/26/2018 | M26A - HF 1 8:59 11:04 2:05

9/26/2018 | M26A - HF 2 11:22 13:27 2:05

9/26/2018 | M26A - HF 3 13:42 15:47 2:05

9/27/2018 | M29 — Metals 1 9:30 12:35 3:05

9/27/2018 | M29 — Metals 2 12:53 16:00 3:07

9/27/2018 | M29 — Metals 3 16:18 19:23 3:05

9/27/2018 | M30B — Mercury 1 9:30 12:35 3:05

CFU 104 9/27/2018 | M30B — Mercury 2 12:53 16:00 3:07
Rotary Coarse | 9/27/2018 | M30B - Mercury 3 16:18 19:23 3:05
9/28/2018 | Gases/M5 - Particulate 1 6:53 8:57 2:04

9/28/2018 | Gases/M5 - Particulate 2 9:15 11:19 2:04

9/28/2018 | Gases/M5 - Particulate 3 11:35 13:41 2:06

HAV218775
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CFU 104
Rotary Coarse

9/28/2018 | M316 -Formaldehyde 1 6:52 8:58 2:06
9/28/2018 | M316 -Formaldehyde 2 9:16 11:20 2:04
9/28/2018 | M316 -Formaldehyde 3 11:38 13:42 2:04
9/28/2018 | M13B — Total Fluorides 1 14:06 16:11 2:05
9/28/2018 | M13B — Total Fluorides 2 16:26 18:31 2:05
9/28/2018 | M13B — Total Fluorides 3 18:46 20:50 2:04
9/28/2018 | M26A - HF 1 14:05 16:10 2:05
9/28/2018 | M26A - HF 2 16:25 18:31 2:06
9/28/2018 | M26A - HF 3 18:45 20:49 2:04

Stack flows and conditions shown in the tables below (*) correspond to measurements
from Method 5 sampling runs; these results are representative of the same values
measured for the other methods. Point-by-point measurements of all stack characteristics
can be found in the appendices of this report. Emission rates for NOx, CO and VOCs were
calculated using flows measured during coincident Method 5 sampling runs. Emission
rates for mercury were calculated using flows measured during coincident Method 29

metals runs.

HAV218775
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Table 3: CFU 112 (Ultra Rotary Coarse) Non-Metals Test Results

Hollingsworth & Vose

Corvallis, OR
CFU 112 — Ultra Rotary Coarse

Results Summary
September 11-12, 2018

Parameters Units Run 1 Run 2 Run 3 Average
M5/M316/Gases - 9/12/18 9/12/18 9/12/18 -
Stack Temperature* °F 196.5 192.0 206.0 198.2
Stack Moisture* % Vviv 1.87 2.10 2.03 2.00
Oxygen Content* % 19.84 19.95 19.84 19.88
CO2 Content* % 0.47 0.46 0.46 0.46
Stack Flow Rate* DSCFM 16,973.1 16,998.9 16,724.3 16,898.8
Sample Volume* dscf 107.098 107.500 105.599 106.732

. _ gr/dscf 1.44E-04 1.58E-04 9.50E-05 1.32E-04
(FF','It\‘Z)r able Particulate Matter lbs/hr 210E-02 | 2.30E-02 | 1.36E-02 1.92E-02
Ib/lb glass 3.10E-05 3.34E-05 1.79E-05 2.74E-05
gr/dscf 9.36E-05 7.18E-05 1.24E-04 9.65E-05
Condensable PM Inorganic Ibs/hr 1.36E-02 1.05E-02 1.78E-02 1.40E-02
Ib/lb glass 2.01E-05 1.52E-05 2.35E-05 1.96E-05
gr/dscf 7.92E-05 3.59E-05 5.11E-05 5.54E-05
Condensable PM Organic Ibs/hr 1.15E-02 5.23E-03 7.33E-03 8.03E-03
Ib/lb glass 1.70E-05 7.60E-06 9.66E-06 1.14E-05
gr/dscf 3.17E-04 2.66E-04 2.70E-04 2.84E-04
Total PM (Measured)® lbs/hr 4.61E-02 3.87E-02 3.88E-02 4.12E-02
Ib/lb glass 6.81E-05 5.62E-05 5.11E-05 5.85E-05

ppmvd 0.57 0.56 0.50 0.54
Nitrogen Oxides (NOx) Ib/hr 6.93E-02 6.82E-02 5.99E-02 6.58E-02
Emissions Ib/lb glass 1.02E-04 9.92E-05 7.90E-05 9.35E-05
Ib/Mscf n.g. 1.71E-02 1.69E-02 1.45E-02 1.60E-02

ppmvw 1.01 1.01 1.05 1.02
ggﬁtggu%%a{‘\}%w Ibs/hr 1.20E-01 | 1.20E-01 | 1.23E-0f 1.21E-01
(Method 25A) Ib/lb glass 1.77E-04 1.75E-04 1.62E-04 1.71E-04
Ib/Mscf n.g. 2.95E-02 2.98E-02 2.98E-02 2.97E-02
HAV218775 9
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Hollingsworth & Vose
Corvallis, OR
CFU 112 — Ultra Rotary Coarse
Results Summary
September 11-12, 2018

Parameter Units Run 1 Run 2 Run 3 Average
M5/M316/Gases - 9/12/2018 9/12/2018 9/12/2018 -
ppmvd 24.09 23.86 24.58 24.18
Carbon Monoxide (CO) lo/hr 1.78 1.77 1.79 1.78
Ib/lb glass 2.64E-03 2.57E-03 2.36E-03 2.52E-03
Ib/Mscf n.g. 4.39E-01 4.38E-01 4.35E-01 4.37E-01
Ib/hr 1.32E-02 1.06E-02 1.42E-02 1.27E-02
Formaldehyde (CHz0) Ib/lb glass 1.95E-05 1.54E-05 1.87E-05 1.79E-05
Ib/Mscf n.g. 3.25E-03 2.63E-03 3.44E-03 3.11E-03
Ib/hr 1.33E-01 1.31E-01 1.37E-01 1.34E-01
Total VOCs Ib/lb glass 1.96E-04 1.90E-04 1.81E-04 1.89E-04
(M25A + CH20)
Ib/Mscf n.g. 3.27E-02 3.24E-02 3.32E-02 3.28E-02
Test Date — M13B/26A - 9/11/2018 9/11/2018 9/11/2018 -
ppmvd <1.61E-03 | <1.46E-03 | <1.49E-03 <1.52E-03
Hydrogen Fluorides (HF) Ib/hr <8.40E-05 <7.61E-05 <7.74E-05 <7.92E-05
Ib/lb glass <1.26E-07 | <1.10E-07 | <1.09E-07 <1.15E-07
ppmvd <1.86E-02 | <1.82E-02 | <1.87E-02 <1.85E-02
Total Fluorides Ib/hr <9.17E-04 | <9.21E-04 | <9.30E-04 <9.23E-04
Ib/lb glass <1.38E-06 | <1.34E-06 | <1.30E-06 <1.34E-06

n.g. = natural gas

* Representative data from Method 5 particulate test
T Actual measured values are shown. The measured values are below the analytical detection limits
specified in the Oregon Source Sampling Manual, revised April 2015. Results calculated based on the
analytical detection limit for total particulate, 7 mg per sample train, can be found in Appendix B.

‘<’ represents results below the minimum detection limit (MDL) that have been calculated at the MDL.
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Table 4: CFU 112 (Ultra Rotary Coarse) Metals Results

Hollingsworth & Vose
Corvallis, OR
CFU 112 - Ultra Rotary Coarse
Metals Results Summary
September 13, 2018
Average Results
Parameter Species pg/dscm Ib/hr Ib/lb glass
Antimony <0.799 <5.18E-05 <7.69E-08
Arsenic <0.543 <3.51E-05 <5.17E-08
Barium 0.136 8.76E-06 1.29E-08
Beryllium <0.016 <1.00E-06 <1.48E-09
Cadmium <0.013 <8.50E-07 <1.26E-09
Chromium 0.108 6.92E-06 1.01E-08
Cobalt <0.039 <2.53E-06 <3.73E-09
Metals

(Method 29) Copper 1.009 6.51E-05 9.59E-08
Lead <0.388 <2.51E-05 <3.70E-08
Manganese 0.453 2.93E-05 4.30E-08
Nickel <0.233 <1.50E-05 <2.22E-08
Phosphorus <0.874 <5.64E-05 <8.27E-08
Selenium <1.163 <7.52E-05 <1.11E-07
Zinc 1.716 1.11E-04 1.64E-07
?,/\'Ae;fﬁgé 30B)" Mercury 193E-02 | 1.25E-06 1.85E-09

‘<’ denotes results calculated using the MDL for front half or back half results that were non-detect.
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Table 5: CFU 112 (2) (Ultra Rotary Coarse) Non-Metals Test Results

Hollingsworth & Vose
Corvallis, OR
CFU 112 (2) — Ultra Rotary Coarse
Results Summary
September 15-16, 2018
Parameters Units Run 1 Run 2 Run 3 Average
M5/M316/Gases - 9/15/2018 9/15/2018 9/15/2018 -
Stack Temperature* °F 201.2 205.1 207.4 204.6
Stack Moisture* % viv 1.81 1.71 1.76 1.76
Oxygen Content* % 19.99 20.14 20.11 20.08
CO:2 Content* % 0.52 0.53 0.52 0.52
Stack Flow Rate* DSCFM 17,557.4 17,568.1 17,396.4 17,507.3
Sample Volume* dscf 110.685 110.807 109.169 110.220
. _ gr/dscf 1.74E-04 1.32E-04 0.00E+00 1.02E-04
(FF','It\‘Z)r able Particulate Matter lbs/hr 262E-02 | 1.99E-02 | 0.00E+00 | 1.54E-02
Ib/lb glass 3.82E-05 2.76E-05 0.00E+00 2.19E-05
gr/dscf 1.46E-04 9.75E-05 9.19E-05 1.12E-04
Condensable PM Inorganic Ibs/hr 2.20E-02 1.47E-02 1.37E-02 1.68E-02
Ib/lb glass 3.21E-05 2.04E-05 1.93E-05 2.39E-05
gr/dscf 1.25E-04 9.05E-05 7.07E-05 9.55E-05
Condensable PM Organic Ibs/hr 1.89E-02 1.36E-02 1.05E-02 1.43E-02
Ib/lb glass 2.75E-05 1.89E-05 1.49E-05 2.04E-05
gr/dscf 4.46E-04 3.20E-04 1.63E-04 3.10E-04
Total PM (Measured)® lbs/hr 6.71E-02 4.82E-02 2.42E-02 4.65E-02
Ib/lb glass 9.77E-05 6.69E-05 3.42E-05 6.63E-05
ppmvd 0.92 0.94 0.97 0.94
Nitrogen Oxides (NOx) Ib/hr 1.16E-01 1.18E-01 1.21E-01 1.18E-01
Emissions lo/Ib glass 1.68E-04 1.64E-04 1.71E-04 1.68E-04
Ib/Mscf n.g. 2.80E-02 2.81E-02 2.84E-02 2.82E-02
. _ ppmvw 0.98 1.01 0.99 0.99
gg'ritgﬁu%%a{‘\'/%%) lbs/hr 1.20E-01 1.24E-01 1.20E-01 1.21E-01
(Method 25A) Io/Ib glass 1.75E-04 1.72E-04 1.70E-04 1.72E-04
Ib/Mscf n.g. 2.90E-02 2.94E-02 2.83E-02 2.89E-02
HAV218775 12

Emission Factor Verification Test Report




Hollingsworth & Vose
Corvallis, OR
CFU 112 (2) — Ultra Rotary Coarse
Results Summary
September 15-16, 2018

Parameter Units Run 1 Run 2 Run 3 Average
Test Date-M5/M316/Gases - 9/15/2018 9/15/2018 9/15/2018 -
ppmvd 24.99 27.60 28.42 27.00
Carbon Monoxide (CO) lo/hr 1.91 212 2.16 2.06
Ib/lb glass 2.78E-03 2.94E-03 3.05E-03 2.92E-03
Ib/Mscf n.g. 4.62E-01 5.04E-01 5.08E-01 4.91E-01
Ib/hr 1.48E-02 <3.50E-04 | <3.88E-04 <5.18E-03
Formaldehyde (CHz0) Ib/lb glass 2.15E-05 <4.85E-07 | <5.47E-07 <7.52E-06
Ib/Mscf n.g. 3.58E-03 <8.32E-05 | <9.13E-05 <1.25E-03
Ib/hr 1.35E-01 <1.24E-01 <1.21E-01 <1.27E-01
Total VOCs Ib/lb glass 1.96E-04 <1.72E-04 | <1.70E-04 <1.80E-04
(M25A + CH20)
Ib/Mscf n.g. 3.26E-02 <2.95E-02 | <2.84E-02 <3.02E-02
Test Date — M13B/26A - 9/16/2018 9/16/2018 9/16/2018 -
ppmvd <1.40E-03 | <1.42E-03 | <1.40E-03 <1.41E-03
Hydrogen Fluorides (HF) Ib/hr <8.04E-05 <7.83E-05 <7.65E-05 <7.84E-05
Ib/lb glass <1.15E-07 | <1.13E-07 | <1.12E-07 <1.14E-07
ppmvd <1.79E-02 | <1.78E-02 | <1.83E-02 <1.80E-02
Total Fluorides Ib/hr <9.30E-04 | <9.35E-04 | <8.95E-04 <9.20E-04
Ib/lb glass <1.33E-06 | <1.35E-06 | <1.31E-06 <1.33E-06

n.g. = natural gas
* Representative data from Method 5 particulate test

T Actual measured values are shown. The measured values are below the analytical detection limits
specified in the Oregon Source Sampling Manual, revised April 2015. Results calculated based on the
analytical detection limit for total particulate, 7 mg per sample train, can be found in Appendix B.

‘<’ represents results below the minimum detection limit (MDL) that have been calculated at the MDL.
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Table 6: CFU 112 (2) (Ultra Rotary Coarse) Metals Results

Hollingsworth & Vose
Corvallis, OR
CFU 112 (2) — Ultra Rotary Coarse
Metals Results Summary
September 14-15, 2018
Average Results

Parameter Species pg/dscm Ib/hr Ib/lb glass
Antimony <0.390 <2.50E-05 <3.60E-08
Arsenic <0.545 <3.50E-05 <5.04E-08
Barium 0.106 6.80E-06 9.80E-09
Beryllium <0.016 <1.00E-06 <1.44E-09
Cadmium <0.027 <1.75E-06 <2.52E-09
Chromium 0.036 2.34E-06 3.37E-09
Motals Cobalt <0.041 <2.62E-06 <3.77E-09
(Method 29) Copper 0.945 6.07E-05 8.73E-08
Lead <0.390 <2.50E-05 <3.60E-08
Manganese 0.054 3.45E-06 4.96E-09
Nickel <0.234 <1.50E-05 <2.16E-08
Phosphorus <0.708 <4.55E-05 <6.55E-08
Selenium <1.169 <7.51E-05 <1.08E-07
Zinc 1.919 1.23E-04 1.77E-07
?,/\'Aeéfﬁéé 30B)! Mercury 1.96E-02 1.26E-06 1.81E-09

‘<’ denotes results calculated using the MDL for front half or back half results that were non-detect.
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Table 7: CFU 113 (Glass Melt) Non-Metals Results

Hollingsworth & Vose
Corvallis, OR
CFU 113 - Glass Melt
Results Summary

September 18-19, 2018

Parameters Units Run 1 Run 2 Run 3 Average
M5/M316/Gases - 9/18/2018 | 9/18/2018 | 9/18/2018 -
Stack Temperature* °F 124.4 128.8 129.0 127.4
Stack Moisture* % viv 2.35 2.05 2.16 2.19
Oxygen Content* % 19.99 19.76 20.05 19.93
CO: Content* % 1.13 1.18 1.15 1.15
Stack Flow Rate* DSCFM 5,564.8 5,510.3 5,417.4 5,497.5
Sample Volume* dscf 79.527 78.519 77.139 78.395

gr/dscf 2.13E-04 2.16E-04 1.70E-04 2.00E-04
(FF','It\‘Z)r able Particulate Matter lbs/hr 102E-02 | 1.02E-02 | 7.90E-03 | 9.43E-03
Ib/lb glass | 2.80E-06 2.80E-06 2.13E-06 2.58E-06
gr/dscf 2.04E-04 1.38E-04 1.80E-04 1.74E-04
Condensable PM Inorganic Ibs/hr 9.72E-03 6.50E-03 8.36E-03 8.19E-03
Ib/lb glass | 2.67E-06 1.78E-06 2.26E-06 2.24E-06
gr/dscf 5.82E-05 4.91E-05 5.00E-05 5.24E-05
Condensable PM Organic Ibs/hr 2.78E-03 2.32E-03 2.32E-03 2.47E-03
lb/lb glass | 7.63E-07 6.35E-07 6.27E-07 6.75E-07
gr/dscf 4.75E-04 4.03E-04 4.00E-04 4.26E-04
Total PM (Measured)? Ibs/hr 2.27E-02 1.90E-02 1.86E-02 2.01E-02
Ib/lb glass | 6.23E-06 5.21E-06 5.01E-06 5.49E-06

ppmvd 1.36 1.48 1.49 1.44
Nitrogen Oxides (NOx) Ib/hr 5.42E-02 5.84E-02 5.78E-02 5.68E-02
Emissions lo/lb glass | 1.49E-05 | 1.60E-05 | 1.56E-05 1.55E-05
Ib/Mscf n.g. | 1.23E-02 1.32E-02 1.31E-02 1.29E-02

ppmvw 2.33 2.38 2.56 2.42
Volatile Organic Compounds Ibs/hr 9.10E-02 9.18E-02 | 9.72E-02 9.33E-02
(VOCs) (Method 25A) lo/lb glass | 2.50E-05 | 2.51E-05 | 2.62E-05 | 2.55E-05
Ib/Mscfn.g. | 2.06E-02 2.08E-02 2.20E-02 2.12E-02
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Hollingsworth & Vose

Corvallis, OR

CFU 113 - Glass Melt
Results Summary
September 18-19, 2018

Parameter Units Run 1 Run 2 Run 3 Average |
Test Date — M5/M316/Gases - 9/18/2018 9/18/2018 | 9/18/2018 -
ppmvd 6.99 7.71 7.83 7.51
Carbon Monoxide (CO) lo/hr 0.17 0.19 0.19 0.18
Ib/lb glass 4.67E-05 5.20E-05 5.13E-05 5.00E-05
Ib/Mscfn.g. | 3.85E-02 4.31E-02 4.31E-02 4.16E-02
Ib/hr 4.86E-03 4.86E-03 5.10E-03 4.94E-03
Formaldehyde (CHz0) Ib/lb glass 1.34E-06 1.33E-06 1.38E-06 1.35E-06
Ib/Mscf n.g. 1.10E-03 1.10E-03 1.16E-03 1.12E-03
Ib/hr 9.59E-02 9.66E-02 1.02E-01 9.83E-02
Total VOCs Ib/lb glass 2.64E-05 2.65E-05 2.76E-05 2.68E-05
(M25A + CH20)
Ib/Mscf n.g. 2.17E-02 2.19E-02 2.32E-02 2.23E-02
Test Date — M13B/26A - 9/19/2018 9/19/2019 | 9/19/2018 -
ppmvd <1.98E-03 | <1.97E-03 | <1.98E-03 | <1.98E-03
Hydrogen Fluorides (HF) Ib/hr <3.49E-05 <3.48E-05 <3.48E-05 | <3.48E-05
Ib/lb glass | <9.52E-09 | <9.47E-09 | <9.39E-09 | <9.46E-09
ppmvd <1.66E-02 | <1.70E-02 | <1.72E-02 | <1.69E-02
Total Fluorides Ib/hr <2.86E-04 | <2.85E-04 | <2.84E-04 | <2.85E-04
Ib/lb glass | <7.79E-08 | <7.74E-08 | <7.69E-08 | <7.74E-08

n.g. = natural gas

* Representative data from Method 5 particulate test
T Actual measured values are shown. The measured values are below the analytical detection limits
specified in the Oregon Source Sampling Manual, revised April 2015. Results calculated based on the
analytical detection limit for total particulate, 7 mg per sample train, can be found in Appendix C.

*Data from Method 5 (particulate) test

"<" represents results below the MDL that have been calculated at the MDL.
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Table 8:

CFU 113 (Glass Melt) Metals Results

Hollingsworth & Vose
Corvallis, OR
CFU 113 - Glass Melt
Metals Results Summary
September 21, 2018
Average Results

‘<’ denotes results calculated using the MDL for front half or back half results that were non-detect.

Parameter Species Mg/dscm Ib/hr Ib/lb glass
Antimony <0.804 <1.68E-05 <4.56E-09
Arsenic <0.757 <1.58E-05 <4.29E-09
Barium 0.093 1.94E-06 5.29E-10
Beryllium <0.022 <4.51E-07 <1.23E-10
Cadmium <0.277 <5.78E-06 <1.57E-09
Chromium 0.097 2.03E-06 5.51E-10
Cobalt <0.054 <1.13E-06 <3.06E-10
Metals
(Method 29) Copper 1.780 3.72E-05 1.01E-08
Lead <2.438 <5.08E-05 <1.38E-08
Manganese 0.039 8.22E-07 2.24E-10
Nickel <0.324 <6.76E-06 <1.84E-09
Phosphorus <7.271 <1.52E-04 <4.13E-08
Selenium <1.621 <3.38E-05 <9.19E-09
Zinc 2.952 6.12E-05 1.66E-08
'(\ﬁ/?éf#c%*;os) Mercury 33.901 7.00E-04 1.90E-07

**Mercury results shown here represent a two-run average because run 1 was voided. Please see section
3.4, Results Discussion, for further information.
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Table 9: CFU 113 (2) (Glass Melt) Non-Metals Results

Hollingsworth & Vose

Corvallis, OR

CFU 113 (2) — Glass Melt
Results Summary

September 25-26, 2018
Parameters Units Run 1 Run 2 Run 3 Average
M5/M316/Gases - 9/25/2018 9/25/2018 | 9/25/2018 ]
Stack Temperature* °F 135.6 138.8 143.3 139.2
Stack Moisture* % viv 2.16 1.81 1.63 1.87
Oxygen Content* % 20.04 19.98 20.24 20.09
CO: Content* % 1.00 0.96 0.94 0.97
Stack Flow Rate* DSCFM 8,350.8 8,389.2 8,296.8 8,345.6
Sample Volume* dscf 116.980 117.857 116.768 117.202
. _ gr/dscf 1.32E-05 3.93E-05 8.59E-05 4.61E-05
(FF','It\‘Z)r able Particulate Matter Ibs/hr 9.44E-04 | 282E-03 | 6.41E-03 | B3.29E-03
Ib/lb glass 2.60E-07 7.78E-07 1.67E-06 9.02E-07
gr/dscf 2.64E-04 1.18E-04 1.92E-04 1.91E-04
Condensable PM Inorganic lbs/hr 1.89E-02 8.47E-03 1.36E-02 1.37E-02
Ib/lb glass 5.21E-06 2.34E-06 3.72E-06 3.75E-06
gr/dscf 9.89E-05 8.51E-05 6.61E-05 8.34E-05
Condensable PM Organic lbs/hr 7.08E-03 6.12E-03 4.70E-03 5.97E-03
Ib/lb glass 1.95E-06 1.69E-06 1.28E-06 1.64E-06
gr/dscf 3.76E-04 2.42E-04 3.44E-04 3.21E-04
Total PM (Measured)® Ibs/hr 2.69E-02 1.74E-02 2.44E-02 2.29E-02
Ib/lb glass 7.42E-06 4.80E-06 6.66E-06 6.29E-06
ppmvd 1.13 1.18 1.14 1.15
Nitrogen Oxides (NOx) Ib/hr 6.76E-02 7.09E-02 6.78E-02 6.88E-02
Emissions Io/lb glass | 1.86E-05 1.96E-05 1.85E-05 1.89E-05
Ib/Mscf n.g. 1.53E-02 1.61E-02 1.54E-02 1.56E-02
ppmvw 3.18 3.09 3.11 3.13
Volatile Organic Compounds Ibs/hr 1.86E-01 1.81E-01 1.80E-01 1.80E-01
(VOCs) (Method 25A) l/lb glass | 513E-05 | 4.99E-05 | 4.90E-05 5.01E-05
Ib/Mscf n.g. 4.22E-02 4.10E-02 4.08E-02 4.13E-02
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Hollingsworth & Vose

Corvallis, OR

CFU 113 (2) — Glass Melt
Results Summary
September 25-26, 2018

Parameter Units Run 1 Run 2 Run 3 Average |
Test Date — M5/M316/Gases - 9/25/2018 9/25/2018 | 9/25/2018 -
ppmvd 8.98 8.63 8.60 8.74
Carbon Monoxide (CO) lo/hr 0.33 032 0.31 0.32
Ib/lb glass 9.10E-05 8.82E-05 8.46E-05 8.79E-05
Ib/Mscfn.g. | 7.48E-02 7.25E-02 7.03E-02 7.25E-02
Ib/hr 5.25E-03 5.92E-03 5.93E-03 5.70E-03
Formaldehyde (CHz0) Ib/lb glass 1.45E-06 1.63E-06 1.62E-06 1.57E-06
Ib/Mscf n.g. 1.19E-03 1.34E-03 1.34E-03 1.29E-03
Ib/hr 1.91E-01 1.87E-01 1.86E-01 1.88E-01
Total VOCs Ib/lb glass 5.27E-05 5.15E-05 5.07E-05 5.16E-05
(M25A + CH20)
Ib/Mscf n.g. 4.34E-02 4.24E-02 4.21E-02 4.26E-02
Test Date — M13B/26A - 9/26/2018 9/26/2018 | 9/26/2018 -
ppmvd <1.64E-03 | <1.49E-03 | <1.42E-03 | <1.52E-03
Hydrogen Fluorides (HF) Ib/hr <4.17E-05 <3.84E-05 <3.70E-05 | <3.90E-05
Ib/lb glass | <1.14E-08 | <1.05E-08 | <1.00E-08 | <1.07E-08
ppmvd <1.19E-02 | <1.19E-02 | <1.20E-02 | <1.19E-02
Total Fluorides Ib/hr <2.91E-04 | <2.92E-04 | <2.91E-04 | <2.92E-04
Ib/lb glass | <8.00E-08 | <8.01E-08 | <7.89E-08 | <7.97E-08

n.g. = natural gas

* Representative data from Method 5 particulate test
T Actual measured values are shown. The measured values are below the analytical detection limits
specified in the Oregon Source Sampling Manual, revised April 2015. Results calculated based on the
analytical detection limit for total particulate, 7 mg per sample train, can be found in Appendix C.

*Data from Method 5 (particulate) test

"<" represents results below the MDL that have been calculated at the MDL.
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Table 10: CFU 113 (2) (Glass Melt) Metals Results

Hollingsworth & Vose
Corvallis, OR
CFU 113 (2) — Glass Melt
Metals Results Summary
September 24, 2018
Average Results
Parameter Species Hg/dscm Ib/hr Ib/lb glass
Antimony <0.493 <1.46E-05 <3.95E-09
Arsenic <0.535 <1.59E-05 <4.30E-09
Barium 0.243 7.18E-06 1.94E-09
Beryllium <0.015 <4.53E-07 <1.23E-10
Cadmium <0.190 <5.62E-06 <1.52E-09
Chromium 0.089 2.64E-06 7.15E-10
Cobalt <0.073 <2.16E-06 <5.86E-10
Metals

(Method 29) Copper 1.148 3.40E-05 9.21E-09
Lead <1.782 <5.28E-05 <1.43E-08
Manganese 0.060 1.78E-06 4.81E-10
Nickel <0.229 <6.79E-06 <1.84E-09
Phosphorus <5.318 <1.57E-04 <4.27E-08
Selenium <1.147 <3.40E-05 <9.20E-09
Zinc 2.979 8.82E-05 2.39E-08
'(\ﬁ/fé%é 308) Mercury 21.002 6.22E-04 1.69E-07

‘<’ denotes results calculated using the MDL for front half or back half results that were non-detect.
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Table 11: CFU 104 (Rotary Coarse) Non-Metals Results

Hollingsworth & Vose

Corvallis, OR

CFU 104 - Rotary Coarse
Results Summary
September 28, 2018

Parameters Units Run 1 Run 2 Run 3 Average
M5/M316/Gases - 9/28/2018 | 9/28/2018 | 9/28/2018 -
Stack Temperature* °F 206.2 213.8 225.0 215.0
Stack Moisture* % viv 1.56 1.87 1.98 1.80
Oxygen Content* % 19.88 19.74 19.83 19.82
CO:2 Content* % 0.70 0.68 0.70 0.69
Stack Flow Rate* DSCFM 17,553.2 17,540.8 17,225.9 17,440.0
Sample Volume* dscf 110.418 111.151 109.684 110.418

_ . gr/dscf 2.45E-04 4.23E-04 3.02E-04 3.23E-04
(FF',",\j)rab'e Particulate Matter los/hr 3.68E-02 | 6.37E-02 | 4.47E-02 4.84E-02
Ib/lb glass 9.84E-05 1.75E-04 1.21E-04 1.31E-04
gr/dscf 8.38E-05 1.53E-04 9.14E-05 1.09E-04
Condensable PM Inorganic Ibs/hr 1.26E-02 2.30E-02 1.35E-02 1.64E-02
Ib/lb glass 3.37E-05 6.30E-05 3.66E-05 4.45E-05
gr/dscf 6.99E-06 1.04E-04 1.41E-05 4.17E-05
Condensable PM Organic Ibs/hr 1.05E-03 1.57E-02 2.08E-03 6.26E-03
Ib/lb glass 2.81E-06 4.30E-05 5.63E-06 1.71E-05
gr/dscf 3.35E-04 6.80E-04 4.08E-04 4.75E-04
Total PM (Measured)t lbs/hr 5.05E-02 1.02E-01 6.02E-02 7.10E-02
Ib/lb glass 1.35E-04 2.81E-04 1.63E-04 1.93E-04

ppmvd 3.19 3.20 2.82 3.07
Nitrogen Oxides (NOx) Ib/hr 4.01E-01 4.02E-01 3.48E-01 3.84E-01
Emissions lo/bglass | 1.07E-03 | 1.10E-03 | 9.43E-04 1.04E-03
Ib/Mscfn.g. | 7.68E-02 7.63E-02 6.60E-02 7.30E-02

ppmvw 0.52 0.47 0.45 0.48
\ég'rf]tgguona%a(”\i/%%) lbs/hr 6.36E-02 | 5.76E-02 | 5.42E-02 | 5.85E-02
(Method 25A) Ib/lb glass 1.70E-04 1.58E-04 1.47E-04 1.58E-04
Ib/Mscf n.g. | 1.22E-02 1.09E-02 1.03E-02 1.11E-02
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Hollingsworth & Vose

Corvallis, OR
CFU 104 - Rotary Coarse

Results Summary

September 28, 2018
Parameter Units Run 1 Run 2 Run 3 Average
M5/M316/Gases - 9/28/2018 | 9/28/2018 9/28/2018
ppmvd 145.28 145.50 149.67 146.82
Carbon Monoxide (CO) Ib/hr 11.12 11.13 11.25 11.17
Ib/lb glass | 2.97E-02 3.06E-02 3.05E-02 3.03E-02
Ib/Mscf n.g. 2.13 2.11 2.13 2.12
Ib/hr 1.38E-02 1.43E-02 1.56E-02 1.46E-02
Formaldehyde (CHz0) Ib/lb glass | 3.69E-05 3.93E-05 4.23E-05 3.95E-05
Ib/Mscf n.g. | 2.64E-03 2.71E-03 2.96E-03 2.77E-03
Ib/hr 7.74E-02 7.19E-02 6.98E-02 7.30E-02
Total VOCs Ib/lb glass | 2.07E-04 1.97E-04 1.89E-04 1.98E-04
(M25A + CH20)
Ib/Mscf n.g. | 1.48E-02 1.36E-02 1.32E-02 1.39E-02
Test Date — M13B/26A - 9/28/2018 | 9/28/2018 9/28/2018 -
ppmvd <1.52E-03 | <1.39E-03 <1.44E-03 <1.45E-03
Hydrogen Fluorides (HF) Ib/hr <8.23E-05 <7.46E-05 <7.75E-05 <7.81E-05
Ib/lb glass | <2.24E-07 | <2.05E-07 <2.08E-07 <2.12E-07
ppmvd <1.84E-02 | <1.82E-02 <1.84E-02 <1.83E-02
Total Fluorides Ib/hr <8.97E-04 | <9.00E-04 <9.05E-04 <9.01E-04
Ib/lb glass | <2.44E-06 | <2.48E-06 <2.43E-06 <2.45E-06

n.g. = natural gas

* Representative data from Method 5 particulate test
T Actual measured values are shown. The measured values are below the analytical detection limits
specified in the Oregon Source Sampling Manual, revised April 2015. Results calculated based on the
analytical detection limit for total particulate, 7 mg per sample train, can be found in Appendix D.
*Data from Method 5 (particulate) test
"<" represents results below the MDL that have been calculated at the MDL.
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Table 12: CFU 104 (Rotary Coarse) Metals Results

Hollingsworth & Vose
Corvallis, OR
CFU 104 - Rotary Coarse
Metals Results Summary
September 27, 2018
Average Results
Parameter Species pg/dscm Ib/hr Ib/lb glass
Antimony <0.383 <2.45E-05 <6.58E-08
Arsenic <0.537 <3.43E-05 <9.21E-08
Barium 0.087 5.58E-06 1.50E-08
Beryllium <0.015 <9.80E-07 <2.63E-09
Cadmium <0.195 <1.24E-05 <3.34E-08
Chromium 0.144 9.23E-06 2.48E-08
Cobalt <0.038 <2.45E-06 <6.58E-09
Metals

(Method 29) Copper 0.689 4.40E-05 1.18E-07
Lead <1.694 <1.08E-04 <2.91E-07
Manganese 0.081 5.15E-06 1.39E-08
Nickel <0.230 <1.47E-05 <3.95E-08
Phosphorus <4.732 <3.02E-04 <8.11E-07
Selenium <1.150 <7.35E-05 <1.97E-07
Zinc 1.845 1.18E-04 3.18E-07
x/'fétcﬁgé 308) Mercury | 4.97E-03 | 3.17E-07 8.53E-10

‘<’ denotes results calculated using the MDL for front half or back half results that were non-detect.

3.2 Plant Operations

All details of plant operations, including glass production rates and natural gas firing rates,
were recorded by representatives of H&V during testing. Process data used for
calculations shown throughout this report are based on values provided by MFA
personnel who compiled and reduced the raw process data collected by H&V. These
values are given in Appendix E. All three CFU units ran normally at the time of testing.
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3.3 Field Notes

No adverse or unusual environmental conditions existed that are known to have
influenced the outcome of these tests. All testing was performed as outlined in the test
plan dated April 17, 2018 and associated approval letter.

3.4 Results Discussion

Specialty low-level mercury analysis was employed for this testing because previous CFU
sampling in 2018 revealed mercury concentrations of about 1.5-2 nanograms (ng) for
samples three-hours in duration. Similarly, spiked traps were requested at the lowest level
possible, 5 ng mercury, based on near-detection limit anticipated concentrations.

The low-level analytical technique and 5 ng spikes were ultimately appropriate for all CFU
units with the exception of CFU 113. Run 1 results, from the first round of mercury testing
on CFU 113, were voided because the first trap flooded Ohio Lumex’s low-level mercury
analyzer. This was due to higher mercury levels compared to the other CFU units
previously tested. The remaining five CFU 113 30B runs were analyzed using Ohio
Lumex’s regular-level analyzer. Results from these runs passed all quality assurance
(QA) requirements (i.e. breakthrough and paired trap agreement) except for the field
recovery test. The field recovery test came back high for both rounds of testing on CFU
113, indicating that spiked trap concentration (5 ng) was too low compared to actual
measured mercury concentrations. Bison notes that higher spiked traps and shorter
sampling time will be used to avoid this issue for future testing performed on CFU 113.

The failed field recovery tests were discussed with Ms. Blackburn of ODEQ shortly
following the receipt of the mercury lab results. Since results for the five CFU 113 runs
that were run on the regular-level analyzer are consistent, and all other QA requirements
passed, she suggested that concentrations derived from the five runs be used as 2018
results. These will be compared to results from 2019 sampling that will be spiked at a
higher level and/or have shorter run durations.

Other results worth highlighting include formaldehyde and PM results for the second
round of testing on CFU 112 (September 15, 2018). Method 316 formaldehyde results
came back as non-detect for runs 2 and 3 conducted that day. At Bison’s request,
Enthalpy lab confirmed these results by running a second aliquot of each sample. For the
coincident Method 5 PM test, run 3, the probe rinse also came back with zero gain. Visual
inspection of the glass dish used to evaporate this probe rinse confirmed that it looked
perfectly clean. All process parameters recorded for CFU 112 during these runs were
normal. Hence, it remains unclear why these runs produced outlier results. Bison
suggests that CFU 112 (2), runs 2 and 3, be omitted when deriving formaldehyde
emission factors for this unit, and that Method 5, run 3, be omitted when deriving PM
emission factors for this unit.
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4.0 EMISSION TEST METHODS AND PROCEDURES

4.1 Minimum Detection Limits

Results that are below the minimum detection limit (MDL) have been indicated in results
tables and throughout this report using the ‘<’ symbol. Most MDLs were provided by the
outside laboratories along with their reports. For Method 5, an analytical detection limit of
7 mg was used, as per ODEQ stipulations. Where results are below the MDL, emission
factors have been calculated based on the MDL value of the associated method; actual
emissions rates will be less than the value indicated. Where reagent blank values are
below the MDL they are considered zero and no blank correction was performed. Where
the allowable blank correction is larger than a sample result, the corrected result is shown
as zero.

4.2 Testing Methods and Procedures

Bison testing personnel performed the following methods described in Title 40, Code of
Federal Regulations (CFR), Part 60, Appendix A and the State of Oregon Department of
Environmental Quality Source Sampling Manual Volume 1, April 2015 Edition.

EPA Reference Method 1, "Sample and Velocity Traverses for Stationary Sources."
The objective of Method 1 is to determine a suitable location for testing and to determine
the velocity and/or sample points for the source. The distance upstream to atmosphere
from the sampling ports (Distance A) is measured and the distance downstream to the
nearest disturbance from the sample points (Distance B) is measured. Distances A and
B are applied to Method 1, Figure 1-1 for particulate matter (PM) sampling points or Figure
1-2 for velocity measurement points. These figures give the minimum number of sample
points according to the dimensions of the source. The number of points and the stack
diameter are then applied to Method 1, Table 1-2 to determine equal area measurement
points within the source. The results of Method 1 sampling location and sample or velocity
point measurement locations are included in a report appendix.

EPA Reference Method 2, "Determination of Stack Gas Velocity and Volumetric
Flow Rate (Type-S Pitot Tube).” Concurrent with Method 5. The objective of Method
2 is to measure stack gas velocity, collect temperature data, and calculate a volumetric
flow. Method 2 velocity measurements were performed using a Type S pitot tube attached
to a Method 5 particulate sampling probe. Differential pressures are measured using an
inclined manometer, and temperatures are measured using a k-type thermal indicator.
Bison has incorporated 0.84 as the Type S pitot tube coefficient (Cp). The average
velocity, temperature, static pressure, and source area are used to calculate volumetric
flow for the source. This isokinetic run data is recorded on electronic field data sheets.
Copies of the field data sheets, results from the flow calculations, and calibration data are
included in the report appendices.
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EPA Reference Method 3A, "Determination of Oxygen and Carbon Dioxide
Concentrations in Emissions from Stationary Sources (Instrumental Analyzer
Procedure).” The objective of Method 3A is to determine the oxygen (O2) and carbon
dioxide (CO2) concentrations in the stack gas stream. The principle is to extract a gas
sample from a stationary source and route the sample through a conditioning system to
a paramagnetic oxygen analyzer and an infrared carbon dioxide analyzer for the
measurement of Oz and COz in percentages (%). The calibration adjustments of the O2
and CO:2 analyzers are performed by sending EPA Protocol 1 gas directly to the
analyzers. A system calibration is performed by sending calibration gas to the probe and
through the system to the analyzers. The calibration error, system bias and system drift
data, and measured concentrations are recorded on an automated data acquisition
system (DAS).

Method 4, "Determination of Moisture Content in the Stack Gases." Concurrent with
Method 5. Method 5 testing allows the option to obtain Method 4 moistures via the
Method 5 sampling system sampled while maintaining an isokinetic sampling rate. The
objective of Method 4 is to determine the moisture content of a gas stream. The principle
of the method is to impinge a sample through chilled water and silica gel which captures
any source gas moisture. The moisture is removed from the sample stream and the
volume (or mass) of water extracted is determined. The sample volume and water volume
(or mass) are used to calculate the moisture content of the stack gas. Method quality
assurance is to perform a pre- and post-test dry gas meter (DGM) calibration. The DGM
calibration data can be found in an appendix of this report. The impinger waters are
volumetrically measured on-site and the silica gels are weighed on-site. The sampling
data is recorded on field data sheets and then entered into spreadsheets for moisture
determination calculations. Where a stack is shown to be saturated the moisture at
saturation is used for all calculations.

Method 5,"Determination of Particulate Emissions from Stationary Sources"
(Methods 2 & 4 Inclusive). The objective of Method 5 is to determine the filterable
particulate matter (PM) from a source. Method 5 is an isokinetic sampling method (i.e.,
the velocity of sample stream entering the nozzle is approximately equal to the velocity
of the approaching sample stream) for determination of PM. The exhaust gas stream is
sampled along a cross-section of the stack and PM is captured within the nozzle, probe,
filter-bell and on a 0.3 micron pore size glass fiber filter. The filter is maintained at a
temperature of 248°F+25°F followed by impingers maintained at a temperature below
68°F. Bison used a Method 5 sampling train with a glass probe liner and nozzles to gather
particulate samples. Method 5 incorporates Method 2 "velocity measurements" and
Method 4 "moisture measurements." Following the State of Oregon Department of
Environmental Quality Source Sampling Manual, the back-half impinger catch was also
analyzed for inorganic and organic condensable particulate matter.

EPA Reference Method 7E, “Determination of Nitrogen Oxides Emissions from
Stationary Sources.” The objective of Method 7E testing is to determine the NOXx
concentration from the source. Method 7E entails extraction of a gas sample from a
stationary source and routing the sample through a conditioning system to an analyzer
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for the measurement of NOx (NO and NOz2) in ppmvd. Method 7E testing was performed
on each source for the determination of NOx. The calibration error, system bias and
system drift data were within the tolerances of the method. The previously mentioned
data and the testing data were recorded on a DAS. This data and test results can be
found in the report appendices along with calibration records and gas certificates.

EPA Reference Method 10, "Determination of Carbon Monoxide Emissions from
Stationary Sources (Instrumental Analyzer Procedure).” The objective of Method 10
is to determine the CO concentrations from the source. Method 10 entails extraction of a
gas sample from a stationary source and routing the sample through a conditioning
system to an analyzer for the measurement of CO in ppmvd. The CO analyzer calibration
adjustment is performed by sending EPA Protocol 1 gas directly to the analyzer. A system
bias check is performed by sending calibration gas to the probe and through the system
to the analyzer. The calibration error, system bias and system drift data, and measured
concentrations are recorded on a DAS for permanent record.

EPA Reference Method 13B “Determination of Total Fluoride Emissions from
Stationary Sources.” The objective of the method is to determine the fluoride (F)
emissions from sources as specified in the regulations; it does not measure
fluorocarbons, such as freons. Stack gas is withdrawn isokinetically from the source and
collected in water and on a filter. The filter and water are combined and total F- is then
determined by the specific ion electrode method.

EPA Reference Method 25A, "Determination of Total Gaseous Organic
Concentration using a Flame lonization Analyzer." The objective of Method 25A is to
determine the total gaseous organic concentrations (TGOC) from a source using a flame
ionization detector (FID). Bison utilizes a gas chromatograph/flame ionization detector
(GC/FID) for determination of the TGOC. Testing is performed by extracting a gas sample
from the source through a heated sample line directly to the GC/FID for the measurement
of methane and non-methane hydrocarbons which can be combined to produce a total
hydrocarbon (THC) concentration value. The non-methane organic compound (NMOC)
value is used to report volatile organic compound (VOC) concentrations since EPA’s
definition of a VOC does not include methane. The analyzer measurements are in parts
per million by volume wet (ppmvw) and are reported as propane (CsHs). The gaseous
measurement primarily consists of vaporous aromatic hydrocarbons: alkanes, aldenes
and arenes.

EPA Reference Method 26A, "Determination of Hydrogen Halide and Halogen
Emissions from Stationary Sources Isokinetic Method." The objective of Method 26A
is to isokinetically sample a source stream (i.e., the velocity of sample stream entering
the nozzle is approximately equal to the velocity of the approaching sample stream) for
determination of hydrogen chloride (HCI); hydrogen bromide (HBr); hydrogen fluoride
(HF); chlorine (Cl2), and bromine (Brz) emissions. Method 26A is used on sources
controlled by wet scrubbers, emitting acid PM (e.g., hydrogen halides dissolved in water
droplets). The sample system is that of Method 5 with Method 26 solutions of 0.1 normal
sulfuric acid (H2S0O4) and 0.1 normal sodium hydroxide (NaOH). The impinger solutions
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are recovered and sent to a laboratory for Cl and/or F analysis.

Figure 1: Typical Method 26A Sample Train Schematic
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EPA Reference Method 29, “Determination of Metals Emissions From Stationary
Sources.” A stack sample is withdrawn isokinetically from the source, particulate
emissions are collected in the probe and on a heated filter, and gaseous emissions are
then collected in an aqueous acidic solution of hydrogen peroxide (analyzed for all metals
including Hg) and an aqueous acidic solution of potassium permanganate (analyzed only
for Hg). The recovered samples are digested, and appropriate fractions are analyzed for
Hg by cold vapor atomic absorption spectroscopy (CVAAS) and for Sb, As, Ag, Ba, Be,
Cd, Cr, Co, Cu, Pb, Mn, Ni, P, Se, Tl, and Zn by inductively coupled argon plasma
emission spectroscopy (ICAP) or atomic absorption spectroscopy (AAS). Graphite
furnace atomic absorption spectroscopy (GFAAS) is used for analysis of Sb, As, Cd, Co,
Pb, Se, and Tl if these elements require greater analytical sensitivity than can be obtained
by ICAP. If one so chooses, AAS may be used for analysis of all listed metals if the
resulting in-stack method detection limits meet the goal of the testing program. Similarly,
inductively coupled plasma-mass spectroscopy (ICP-MS) may be used for analysis of Sb,
As, Ag, Ba, Be, Cd, Cr, Co, Cu, Pb, Mn, Ni, Tl, and Zn.

EPA Reference Method 30B,"Determination of Total Vapor Phase Mercury
Emissions from Coal-Fired Combustion Sources Using Carbon Sorbent Traps.”
The objective of Method 30B is to determine elemental mercury (Hg°) and oxidized
mercury (Hg?*) emissions from a source. The exhaust gas stream is sampled at a single
point within the stack at a controlled sample rate. The sample is drawn through a carbon
sorbent tube which is then analyzed by Ultra Violet Atomic Absorption (UV AA) or Ultra
Violet Atomic Fluorescence (UV AF) cold vapor analysis. The analytical range is 0.1
pg/dscm to >50 pg/dscm.
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Figure 2: Method 30B Sampling Train
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EPA Reference Method 316, “Sampling and Analysis For Formaldehyde
Emissions From Stationary Sources In The Mineral Wool And Wool Fiberglass
Industries.” Gaseous and particulate pollutants are withdrawn isokinetically from an
emission source and are collected in high purity water. Formaldehyde present in the
emissions is highly soluble in high purity water. The high purity water containing
formaldehyde is then analyzed using the modified pararosaniline method. Formaldehyde
in the sample reacts with acidic pararosaniline, and the sodium sulfite, forming a purple
chromophore. The intensity of the purple color, measured spectrophotometrically,
provides an accurate and precise measure of the formaldehyde concentration in the
sample.

EPA Reference Method 205, “Verification of Gas Dilution Systems for Field
Instrument Calibrations.” The objective of Method 205 is to produce a set of calibration
gases that are used in instrumental analysis emission testing. This is achieved by
diluting a concentrated gas to lower concentrations. The diluted gases are then to be
used in calibrating analyzers, performing a system check and performing post-test bias
checks. The dilution of the gases is performed by a dilution mass flow instrument.
Method 205 stipulates the procedure and steps to evaluate the dilution instrument and
confirm it is suitable for field use. Once the system has met the criteria cited, the dilution
instrument is certified to be used in the field.
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Figure 3: Instrumental Sampling Gas Flow for Oz, CO2, NOx, VOCS and CO
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1.0  INTRODUCTION

Bison Engineering, Inc. (Bison) has been retained by Hollingsworth & Vose Fiber
Company (H&V) to perform emission factor verification testing of their glass fiber
manufacturing plant located in Corvallis, Oregon. This testing campaign is required by the
Mutual Agreement and Final Order (MAO), Addendum No. 2, signed on April 19, 2017.
Specifically, this testing campaign meets requirement 7E in the MAQO. Testing will be
performed according to the details listed in this protocol. This protocol covers all testing
required by the MAO that will occur in 2018.

1.1 Contact Information

Company Information: Hollingsworth & Vose Fiber Company
Address: 1115 SE Crystal Lake Drive
Corvallis, OR 97333

Contact: Anita Ragan
anita.ragan@hovo.com
Phone: (541) 738-5382
Testing Consultant: Bison Engineering, Inc.

Address: 1400 11t Ave., Ste. 200
Helena, MT 59601
Contact: Kelly Dorsi, PhD
kdorsi@bison-eng.com
Phone: (406) 442-5768

State Authority: Oregon Department of Environmental Quality (ODEQ)
Address: 4026 Fairview Industrial Dr. SE
Salem, OR 97302

Contact: Suzanne Blackburn,
blackburn.suzanne@deq.state.or.us
Phone: (503) 378-5034

M29, M26A and M13B Outside Laboratory:
Chester LabNet
Address: 12242 SW Garden Place
Tigard, OR 97223-8246

Contact: Paul Duda
Phone: (503) 624-2183
Website: www.chesterlab.net
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M30B Outside Laboratory:
Ohio Lumex Co.
Address: 30350 Bruce Industrial Pkway
Cleveland, OH 44139
Phone: (440) 264-2500
Website: www.ohiolumex.com

M316 Outside Laboratory:
Enthalpy Analytical, Inc.
Address: 800-1 Capitola Dr.
Durham, NC 27713-4385
Phone: (919) 850-4392
Website: www.enthalpy.com

1.2 Test Project Objective

The objectives of the 2018 testing campaigns are to conduct emission factor verification
testing for multiple pollutants and production types at the H&V Corvallis, Oregon, facility.
Throughout calendar year 2018, H&V will conduct source testing on four different product
types and the furnace at the facility to measure outlet concentrations and mass flow rates
of particulate and specific gases, including:

Particulate
e Filterable, condensable (Oregon back-half), and total particulate matter (PM)
e Speciated metals (filterable and condensable), excluding mercury, thallium, and
silver
e Vapor phase mercury (Hg)
Gases
e Oxides of nitrogen (NOXx)
Non-methane volatile organic compounds (VOCs)
Total fluorides (F)
Hydrogen fluoride (HF)
Formaldehyde (CH20)

Results for each pollutant will be reported in the following units:

e PM — grains per dry standard cubic feet (gr/dscf), pounds per hour (Ib/hr) and
pounds per ton glass processed (Ib/ton glass processed)

e Speciated metals — micrograms per dry standard cubic meter (ug/dscm),
milligrams per dry standard cubic meter (mg/dscm), Ib/hr and Ib/ton glass
processed

e Hg — pg/dsct, Ib/hr and Ib/ton glass processed

e NOx — parts per million volume on dry basis (ppmvd), Ib/hr and Ib/ton glass
processed, Ib/1,000 scf of natural gas

e CO- ppmvd, Ib/hour, Ib/ton of glass processed, Ib/1,000 scf of natural gas

e VOC - ppmvd, Ib/hr, Ib/ton glass processed, Ib/1,000 scf of natural gas
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F-— ppmvd, Ib/hr and Ib/ton glass processed
HF — ppmvd, Ib/hr and Ib/ton glass processed
e CH20 - ppmvd, Ib/hr and Ib/ton glass processed, Ib/1,000 scf of natural gas

The following products and production units are each to be tested twice in 2018:
Rotary Coarse Fiber Production- Glass Plant 1 — Ceramic Filter Unit (CFU) 107
Ultra Rotary Coarse Fiber Production— Glass Plant 1 — CFU 112
Rotary Fine Fiber Production — Glass Plant 2 — CFU 117
Flame Blown Fiber Production — Glass Plant 2 - CFU 114

Furnace Stack — Glass Plant 1 — CFU 113

Hollingsworth & Vose / 2018 Test Protocol
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2.0 EMISSION SOURCE INFORMATION

2.1 Facility Description, Emission Sources

The first stage of manufacturing the glass fiber produced by H&V is achieved by melting
solid raw materials in an electrically-heated melting furnace. The molten glass is then
delivered via forehearths to stations that produce the fiber by either a rotary or flame
blown fiberizer. Natural gas is combusted to maintain molten glass temperature as it
passes through the forehearths. The fiberizers are classified as rotary fine, rotary coarse,
rotary ultra coarse, or flame blown. The following is a description of the manufacturing
processes specific to glass melting and fiberizing.

2.1.1 Glass Melt Furnaces

There are two electrically-heated glass melt furnaces (Line 1 and Line 2) that vent to a
common control device and emission point. Inside the furnaces, fresh processed material
of a specific recipe is added to the surface of the molten glass already present, thereby
ensuring a continuous homogeneous mixture. All glass melting furnaces are electrically
heated. Gaseous emissions resulting from the melting of the bulk materials in the two
furnaces at GP1 are vented to the newly installed CFU 113.

2.1.2 Forehearths

Each glass melting furnace is serviced by a forehearth that receives molten glass at high
temperatures and delivers it to the fiberizers. The forehearths, unlike the glass melting
furnaces, are heated by natural gas combustion. Natural gas combustion emissions from
each forehearth are captured by suspended rectangular hoods and conveyed through
ductwork to vent with the furnace emissions.

The forehearths can also deliver molten glass to a glass patty former or to a station that
produces glass cullet. Glass patties and cullet are glass that has hardened but can be
liquefied later in a remelt unit upstream of a fiberizer when needed. No furnaces are
located in the GP2 building, and there are no forehearths in that building. All fiberizers in
GP2 are fed by remelt units that use cullet or glass patties.

2.1.3 Fiberizers (Rotary and Flame blown)

Rotary fiberizers receive molten glass from the forehearths (in Glass Plant 1 - GP1) or
electric remelt units (in GP1 and Glass Plant 2 - GP2). The molten glass is fed to a rotary
spinner disk which utilizes centrifugal forces to force the molten glass to flow outward
through small holes in the rotary fiberizers. Flame attenuation results in glass fibers. The
newly formed glass fibers are pneumatically conveyed to collection drums (in GP1 and
GP2) or a former (in GP1) for capture and packaging.

H&V also utilizes four flame blown fiberizers. Flame blown fiberizers receive molten glass
from electric remelt units in GP2. Molten glass flows by gravity through numerous small
orifices to create threads that are then attenuated (stretched to the point of breaking) by
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high velocity hot air and flame. The newly formed glass fibers are pneumatically conveyed
to drums for capture and packaging.

2.1.4 Emission Control

At the time of testing, the glass melting furnaces and fiberizers will be controlled by
ceramic filter units (CFU). All furnaces and fiberizers are in the process of being
converted to CFU controls. This testing campaign is intended to verify emission factors
for the CFUs.

2.2 Client Responsibilities, Process Data
Hollingsworth & Vose will be responsible for:

e Assuring availability of the manufacturing processes during the scheduled test day
as needed to facilitate the test program.

e Providing safe and secure access to the sampling ports whether through a
permanent fixed landing or providing a man-lift for test team access. All Bison
personnel are trained in the proper use of aerial lifts.

¢ Recording pertinent process details at 15-minute intervals during the test program.

¢ Reviewing production data from the day of testing and reducing the production
data to production rates (tons/hr) during each test interval.

e Supplying CFU pressure drop (inches of water).

e Supplying natural gas usage rates (Mcf/hr), where applicable.

e Product type

e At least 90% of the design capacity for new or modified equipment.
e At least 90% of the maximum operating rate for existing equipment; or

e At 90 to 110% of the normal maximum operating rate for exiting equipment. The
normal maximum operating rate is defined as the 90" percentile of the average
hourly operating rates during a 12-month period. Data supporting the normal
maximum operating rate must be included with the source test report.

e Glass production rate (tons/hour)

Note: Only regular operating staff may adjust the production process and emission
control parameters during the source performance tests and within two hours prior to the
tests. Any operating adjustments made during the source performance tests, which are a
result of consultation during the tests with source testing personnel, equipment vendors
or consultants, may render the source performance test invalid.
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3.0 SOURCE TEST PROGRAM DESCRIPTION

3.1 Testing Contractor

Bison Engineering Inc. is a full-service air quality consulting company that provides
ambient air and meteorological monitoring, air quality permitting, air quality modeling,
regulatory negotiations, process-to-emissions optimization and source testing services.
Bison has performed hundreds of particulate performance tests on various industrial
facilities over the past 30+ years and our field personnel are highly experienced stack
testers. Bison has extensively invested in improving our quality systems and procedures
and has recently completed our accreditation process through American Association for
Laboratory Accreditation (A2LA).

3.2 Test Program Organization

The following chart shows the internal structure of Bison’s stack testing teams. The 2018
testing will be led by Bison’s Helena office with additional personnel support from Bison’s
Billings office. Tentatively, Kelly Dorsi, PhD, will serve as project manager. Dave
Blankenship, Ql, Helena Team Lead; Kellen Sullivan, Ql; Zach Harding, QSTI; Conor
Fox, QSTI, and Chris Whitten, Environmental Technician, will assist in performing the
testing. Kelly Dorsi, PhD, will process the test data and prepare the final report. Personnel
selected may be subject to change.

Bison Engineering Organizational Chart

Chris

Hiltunen, PE,
President
| |

Jake Wiggs, QSTI

Ql, Helena Team Billings Branch
Lead Manager

David Blankenship,

Adam Bender, Ql, Environmental Dave Wang, QSTI, Environmental
Scientist Scientist

Kelly Dorsi, PhD, Environmental Scientist Zach Hard'ing., QSTL.P"OJIGC'[ SCientist

Kellen Sullivan, Ql, Project Scientist Don Milmine, Project Englneer

Conor Fox, QSTI, Project Scientist Robert Rogge, Staff Engineer

Chris Whitten, Env. Technician Riley Madsen, Environmental Technician
Bo Wilkins, QSTI, Environmental Scientist
J
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3.3 Test Dates

See Appendix A for the 2018 proposed testing schedule. The 2018 test dates are
preliminary and subject to change. ODEQ will be notified of any changes to the test dates
that have been submitted with this protocol.

3.4 Report Date

Bison will submit a compliance test report to ODEQ no later than 60 days following the
conclusion of each test campaign. Although the MAO states the report shall be provided
within 45 days, due to the time required for lab analysis for the variety of tests being
performed, Bison proposes that the 45-day time frame be extended to 60 days. The
request to extend the test report due date to 60 days after the conclusion of each test
campaign has been approved by ODEQ.

3.5 Safety Considerations and Working Conditions

Bison personnel will adhere to facility safety requirements. Bison personnel may be
required to hoist the sampling equipment to the source being tested. Yellow caution tape
may be placed to alert people to overhead work. When required, radio or hand signals
will be used for safe lifting. Hazards associated with this facility include elevated working
heights, ladders, electrical usage, overhead power lines, heated equipment and hot
surfaces. These sources may require the use of powered man-lift equipment or
scaffolding. Test equipment may need to be rope-hoisted, lifted or carried up staircases.
Testers will have the following safety equipment at hand: hard hat; full-length pants, shirt,
and/or coveralls; goggles (as required); full-height (over the ankle) work boots; hearing
protection; work gloves; appropriate half- or full-face respirators.
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4.0 SOURCE TESTING PROCEDURES

4.1 Sampling Site Location

Velocity/flow measurements will be performed at sample locations dictated by Method 1.

4.2 Test Plan

Testing at the five locations will be in accordance with the EPA methods specified in the

following table:

Table 1: Test Matrix

Hollingsworth & Vose
Corvallis, OR
Emissions Performance Testing
Test Matrix
Sources Method Parameter Test Plan and Comments
Method 1 Measurement Locations | Determined prior to testing
Method 2 Volumetric Flow
Molecular Weight, Oz Concurrent with each test run
Rotary Method 3A and CO2 Determination
Fine, Method 4 or
ODEQ Moisture Incorporated with Method 5
Flame Method 4
Blown, Method 5 Filterable Particulate Three 120-minute test runs
(with Oregon back-half) | per source
Rotary
Coarse’ MethOd 7E NOX
Ul Method 10 CO
ra- : Three 60-minute test runs
Rotary Method 13B | Total Fluorides (minimum) per source
Coarse, Method 25A | Non-Methane VOCs
Furnace Method 26A | Hydrogen Fluoride
Stack Method 29 | Specific Metals Three 180-minute test runs
Method 30B | Mercury (Hg) (minimum) per source
Three 60-minute (minimum)
Method 316 | Formaldehyde test runs per source
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4.3 Test Methods

The test will follow Environmental Protection Agency (EPA) methods described in Title
40, Code of Federal Regulations, Part 60, Appendix A (40 CFR 60, Appendix A) as
follows:

EPA Reference Method 1, "Sample and Velocity Traverses for Stationary Sources."
The objective of Method 1 is to determine a suitable location for testing and to determine
the velocity measurement points for the source. The distance upstream to atmosphere
from the sampling ports (Distance A) is measured and the distance downstream to the
nearest disturbance from the sample points (Distance B) is measured. Distances A and
B are applied to Method 1, Figure 1-2 for velocity measurement points. These figures give
the minimum number of measurement points according to the dimensions of the source.
The number of points and the stack diameter are then applied to Method 1, Table 1-2 to
determine equal area measurement points within the source. The results of Method 1
location and velocity point measurement locations will be included in a report appendix.

EPA Reference Method 2, "Determination of Stack Gas Velocity and Volumetric
Flow Rate (Type-S Pitot Tube).” The objective of Method 2 is to measure stack gas
velocity, collect temperature data, and calculate a volumetric flow. Method 2 velocity
measurements are performed using a Type S pitot tube. Differential pressures are
measured using an inclined manometer, and temperatures are measured using a k-type
thermal indicator. Bison has incorporated 0.84 as the Type S pitot tube coefficient (Cp).
The average velocity, temperature, static pressure, and source area are used to calculate
volumetric flow within the source. This field data is recorded on field data sheets. Copies
of the field data, results from the flow calculations, and calibration data will be included in
the appendices to the report. The exhaust ducts must be checked for cyclonic flow prior
to starting the test. Documentation of this must be provided in the test report

EPA Reference Method 3A, "Determination of Oxygen and Carbon Dioxide
Concentrations in Emissions from Stationary Sources (Instrumental Analyzer
Procedure).” The objective of Method 3A is to determine the molecular weight of the
source stream by determining oxygen (Oz) and carbon dioxide (COz) concentrations in
the stack gas stream. The principle is to extract a gas sample from a stationary source
and route the sample through a conditioning system to a paramagnetic oxygen analyzer
and an infrared carbon dioxide analyzer for the measurement of Oz and CO: in
percentages (%). The O2 and CO2 analyzers calibration adjustments are performed by
sending EPA Protocol 1 gas directly to the analyzers. A system calibration is performed
by sending calibration gas to the probe and through the system to the analyzers. Bison’s
CO2/O2 analyzer is a Servomex Series 1400 (Serial Numbers 01415/B198 and
014208/901, respectively). The calibration error, system bias and system drift data, and
measured concentrations are recorded on a data acquisition system (DAS). Each Method
3A sampling system will be leak-checked before and after the testing program (before
and after the last run). Results of the leak check will be documented in the test report.
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EPA Reference Method 4, "Determination of Moisture Content in the Stack Gases."
The objective of Method 4 is to determine the moisture content of a gas stream. The
principle of the method is to extract a sample from the source at a constant rate and
impinge it through chilled water and silica gel. The moisture is removed from the sample
stream and the volume (or mass) of water extracted is determined. The sample volume
and water volume (or mass) are used to calculate the moisture content of the stack gas.
The results of pre- and post-test dry gas meter (DGM) calibrations can be found in the
DGM calibrations table. The DGM calibration data can be found in an appendix of this
report. The impinger waters are volumetrically measured on-site and the silica gels are
transported to Bison's lab and weighed. The test data is hand- recorded on field data
sheets and then entered into spreadsheets for moisture determination calculations.

Method 5,"Determination of Particulate Emissions from Stationary Sources"
(Methods 2 & 4 and Oregon Method 5 Inclusive). The objective of Method 5 is to
determine the filterable particulate matter (PM) from a source. Method 5 is an isokinetic
sampling method (i.e., the velocity of sample stream entering the nozzle is approximately
equal to the velocity of the approaching sample stream) for determination of PM. The
exhaust gas stream is sampled along a cross-section of the stack and PM is captured
within the nozzle, probe, filter-bell and on the 0.3 micron pore size glass fiber filter. The
filter is maintained at a temperature of 248°F+25°F followed by impingers maintained at
a temperature below 68°F. Bison uses a Method 5 sampling train with a glass probe liner
and nozzles to gather the particulate sample. Method 5 incorporates Method 2 "velocity
measurements" and Method 4 "moisture measurements." Following the State of Oregon
Department of Environmental Quality Source Sampling Manual the back-half impinger
catch will also be analyzed for inorganic and organic condensable particulate matter.

EPA Reference Method 7E, "Determination of Nitrogen Oxides Emissions from
Stationary Sources.” The objective of Method 7E testing is to determine the NOx
concentration from the source. Method 7E entails extraction of a gas sample from a
stationary source and routing the sample through a conditioning system to an analyzer
for the measurement of NOx (NO and NO2) in ppmvd. The NO2z analyzer calibration
adjustment is performed by sending EPA Protocol 1 gas directly to the analyzer. A system
bias check is performed by sending calibration gas to the probe and through the system
to the analyzer. Bison uses a Thermo Environmental 42i (NO-NO2-NOx) analyzer. The
calibration error, system bias and system drift data, and measured concentrations are
recorded on a DAS for permanent record. Each Method 7E sampling system will be leak-
checked before and after the testing program (before and after the last run). Results of
the leak check will be documented within the test report. Measured emissions will be
between 20 to 100 percent of the calibration span per Method 7E. Each Method 7E
sampling system will be leak-checked before and after the testing program (before and
after the last run). Results of the leak check will be documented in the test report.

EPA Reference Method 10, "Determination of Carbon Monoxide Emissions from
Stationary Sources (Instrumental Analyzer Procedure)."” The objective of Method 10
is to determine the CO concentrations from the source. Method 10 entails extraction of a
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gas sample from a stationary source and routing the sample through a conditioning
system to an analyzer for the measurement of CO in ppmvd. The CO analyzer calibration
adjustment is performed by sending EPA Protocol 1 gas directly to the analyzer. A system
bias check is performed by sending calibration gas to the probe and through the system
to the analyzer. The calibration error, system bias and system drift data, and measured
concentrations are recorded on a DAS for permanent record. Each Method 10 sampling
system will be leak-checked before and after the testing program (before and after the
last run). Results of the leak check will be documented in the test report.

EPA Reference Method 13B “Determination of Total Fluoride Emissions from
Stationary Sources.” The objective of the method is to determine the fluoride (F)
emissions from sources as specified in the regulations; it does not measure
fluorocarbons, such as freons. Stack gas is withdrawn isokinetically from the source and
collected in water and on a filter. The filter and water are combined and total F is then
determined by the specific ion electrode method. Isokinetic sampling rates will be
maintained below 1.0 cfm. Bison will be using Whatman #1 filters during 2018 testing
campaigns. Three filter blanks will be collected and submitted for analysis.

EPA Reference Method 25A, "Determination of Total Gaseous Organic
Concentration using a Flame lonization Analyzer." The objective of Method 25A is to
determine the total gaseous organic concentrations (TGOC) from a source using a flame
ionization detector (FID). Bison utilizes a gas chromatograph/flame ionization detector
(GC/FID) for determination of the TGOC. Testing is performed by extracting a gas sample
from the source through a heated sample line directly to the GC/FID for the measurement
of methane and non-methane hydrocarbons which can be combined to produce a total
hydrocarbon (THC) concentration value. The non-methane organic compound (NMOC)
value is used to report volatile organic compound (VOC) concentrations since EPA’s
definition of a VOC does not include methane. The analyzer measurements are in parts
per million by volume wet (ppmvw) and are reported as propane (CsHs). The gaseous
measurement primarily consists of vaporous aromatic hydrocarbons: alkanes, aldenes
and arenes. The VOC analyzer calibration adjustment is performed by sending EPA
Protocol 1 gas through the sample line to the probe tip. A system drift check is performed
by sending calibration gas to the probe and through the system to the analyzer. The
calibration error, system bias and system drift data, and measured concentrations are
recorded on a DAS for permanent record. Each Method 25A sampling system must be
leak-checked before and after the testing program (before the first run and after the last
run). The methodology used to leak check the sample train must include the portion of
sampling train within the analyzer. The results of the leak check must be reported in the
test report. VOC emissions will include formaldehyde.

Note: QA/QC procedures outlined in EPA Alt-106 will be utilized to make sure the GC
column is properly removing methane and ethane from the sample. If ethane is not
removed by the GC column use methane instead of ethane in the calibration gas.
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EPA Reference Method 26A, "Determination of Hydrogen Halide and Halogen
Emissions from Stationary Sources Isokinetic Method." The objective of Method 26A
is to isokinetically sample a source stream (i.e., the velocity of sample stream entering
the nozzle is approximately equal to the velocity of the approaching sample stream) for
determination of hydrogen chloride (HCI); hydrogen bromide (HBr); hydrogen fluoride
(HF); chlorine (Cl2), and bromine (Brz) emissions. Method 26A is used on sources
controlled by wet scrubbers, emitting acid PM (e.g., hydrogen halides dissolved in water
droplets). The sample system is that of Method 5 with Method 26 solutions of 0.1 normal
sulfuric acid (H2SO4) and 0.1 normal sodium hydroxide (NaOH). The impinger solutions
are recovered and sent to a laboratory for Cl and/or F analysis. Probe and oven
temperatures will be maintained at a temperature greater than 248°F.

Figure 1: Typical Method 26A Sample Train Schematic
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EPA Reference Method 29, “Determination of Metals Emissions From Stationary
Sources.” A stack sample is withdrawn isokinetically from the source, particulate
emissions are collected in the probe and on a heated filter, and gaseous emissions are
then collected in an aqueous acidic solution of hydrogen peroxide (analyzed for all metals
including Hg) and an aqueous acidic solution of potassium permanganate (analyzed only
for Hg). The recovered samples are digested, and appropriate fractions are analyzed for
Hg by cold vapor atomic absorption spectroscopy (CVAAS) and for Sb, As, Ag, Ba, Be,
Cd, Cr, Co, Cu, Pb, Mn, Ni, P, Se, Tl, and Zn by inductively coupled argon plasma
emission spectroscopy (ICAP) or atomic absorption spectroscopy (AAS). Graphite
furnace atomic absorption spectroscopy (GFAAS) is used for analysis of Sb, As, Cd, Co,
Pb, Se, and Tl if these elements require greater analytical sensitivity than can be obtained
by ICAP. If one so chooses, AAS may be used for analysis of all listed metals if the
resulting in-stack method detection limits meet the goal of the testing program. Similarly,
inductively coupled plasma-mass spectroscopy (ICP-MS) may be used for analysis of Sb,
As, Ag, Ba, Be, Cd, Cr, Co, Cu, Pb, Mn, Ni, Tl, and Zn.
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EPA Reference Method 30B,"Determination of Total Vapor Phase Mercury
Emissions from Coal-Fired Combustion Sources Using Carbon Sorbent Traps.”
The objective of Method 30B is to determine elemental mercury (Hg®) and oxidized
mercury (Hg?*) emissions from a source. The exhaust gas stream is sampled at a single
point within the stack at a controlled sample rate. The sample is drawn through a carbon
sorbent tube which is then analyzed by Ultra Violet Atomic Absorption (UV AA) or Ultra
Violet Atomic Fluorescence (UV AF) cold vapor analysis. The analytical range is 0.1
hg/dscm to >50 pg/dscm. Each Method 30B sampling system must be leak-checked
before and after each test run. A leak is defined as greater than 4% of the sampling rate.
Results of the leak check are to be documented within the test report.

Figure 2: Method 30B Sampling Train
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EPA Reference Method 316, “Sampling and Analysis For Formaldehyde
Emissions From Stationary Sources In The Mineral Wool And Wool Fiberglass
Industries.” Gaseous and particulate pollutants are withdrawn isokinetically from an
emission source and are collected in high purity water. Formaldehyde present in the
emissions is highly soluble in high purity water. The high purity water containing
formaldehyde is then analyzed using the modified pararosaniline method. Formaldehyde
in the sample reacts with acidic pararosaniline, and the sodium sulfite, forming a purple
chromophore. The intensity of the purple color, measured spectrophotometrically,
provides an accurate and precise measure of the formaldehyde concentration in the
sample. Field duplicate samples, field spike samples and field blank samples will be
performed as outlined in the test method.
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EPA Reference Method 205, “Verification of Gas Dilution Systems for Field
Instrument Calibrations.” The objective of Method 205 is to produce a set of calibration
gases that are used in instrumental analysis emission testing. This is achieved by
diluting a concentrated gas to lower concentrations. The diluted gases are then to be
used in calibrating analyzers, performing a system check and performing post-test bias
checks. The dilution of the gases is performed by a dilution mass flow instrument.
Method 205 stipulates the procedure and steps to evaluate the dilution instrument and
confirm it is suitable for field use. Once the system has met the criteria cited, the dilution
instrument is certified to be used in the field.

Figure 3: Gaseous Sampling System Schematic
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4.4 Analytical Methods

All Method 4 field water samples will be volumetrically measured on-site and analyzed as
per sampling method. The silica gels are weighed on Bison's field scale. The test data is
hand- recorded on field data sheets and then entered into spreadsheets for moisture
determination calculations.

4.5 Minimum Detection Limitations
Should sampling result in non-detection with respect to the instrumentation or method

parameters, emission data may be calculated at the minimum detection limit, pending
state agency guidelines.
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL
PROCEDURES

5.1 Documentation, Tracking and Certifications

Bison uses a unique project number for document control and tracking of all projects. All
documentation pertaining to that project is filed according to project number.

The tracking number for this project is HAV218610.

Electronic project records are maintained on the server indefinitely. The test project
manager and a quality manager will sign a certification page to document and
authenticate that testing was performed according to the methods, applicable regulatory
requirements and Bison’s quality manual. This certification page will accompany the final
report.

Should a situation arise that warrants a deviation from the approved protocol, it will be
discussed with the client and/or regulatory agency. If necessary, approval to modify the
test plan will be obtained from the regulatory agency. Any modification to the test plan or
deviation from approved test methods will be documented in the final test report.

5.2 Sampling Protocol and Collection Procedures

All testing will be performed in accordance with the specified test methods and their
prescribed quality control procedures.

The run number, date, location and source uniquely identify samples obtained in the field.
Subdivisions of a sample are labeled and recorded as such (i.e., Sample 1 of 2). Samples
are maintained in a manner to prevent deterioration, loss or damage. Samples remain in
the control of the emissions testing team until/unless they are released to an outside
laboratory for analysis. A chain of custody will be employed for tracking all samples.
Sample preservation follows the applicable method recommendations.

Bison's test, laboratory, reporting, and quality assurance procedures will conform to the
requirements specified in Bison’s Quality Manual and ASTM D7036.

The individual test methods specify handling procedures for physical samples (liquids,
traps, etc.). Bison will follow the procedures outlined in the appropriate methods as
described in EPA 40 CFR Part 60, Appendix A and Appendix B.

Lab data is directly entered into computer spreadsheets; no written data is created unless
upon request.

Method 5 particulate samples will be processed in-house by Bison at their Helena,
Montana, laboratory. Bison will send other samples to the following outside laboratories
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for analysis: Method 29, M26A and M13B samples will be sent to Chester LabNet,
Method 30B samples will be sent to Ohio Lumex, and Method 316 samples will be sent
to Enthalpy Analytical, Inc. Contact information for the individual outside laboratories is
given in Section 1.1 of this protocol.

5.3 Equipment and Instrument Calibration, Audits and Maintenance

Ongoing calibrations and audits of the testing equipment comprise a preventive
maintenance program. Bison personnel calibrate equipment and instruments according
to a set schedule and with standards traceable to the National Institute of Standards and
Technology (NIST) and ASTM D7036. All equipment requiring calibrations for the
methods described in this protocol also meet the appropriate criteria as specified in EPA
40 CFR Part 60 Appendix A. Equipment and instrument calibration results will be included
in an appendix to the test report.

5.4 Instrument Calibration Gases

The calibration gases used in this project are all certified as EPA Protocol 1 gases and
are purchased from AirGas. The calibration gas certifications will be included in the test
report as an appendix.

5.5 Data Collection, Reduction and Validation

5.5.1 Data validation and editing procedures

Emissions test data is subject to multiple levels of validation. Bison has self-auditing
spreadsheets that alert the field technician when data may be entered incorrectly by
flagging calculation results that are outside of expected or reasonable values. Data is next
audited during data processing and report generation. QA/QC checks associated with the
testing (such as on-site analyzer calibrations and pre- or post-test equipment
certifications) are rechecked during the review process.

A final draft of the test report is reviewed for technical content first by the project manager,
and then by one of Bison’s quality managers. All field data and spreadsheets will be
supplied in an appendix to the report.

5.5.2 Type of personnel performing data validation

Personnel performing data validation and audits are trained in the applicable test
methodology and authorized to review test data.

5.5.3 Sources of validation information used by data editors

The Bison staff member processing data uses the current emission test methods that are
found on the EPA website.
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5.5.4 Specific validation procedures for each source test method

The specific validation procedures are cited in each method. Please refer to the methods
for details.

5.6 Internal Audits and Corrective Action

Stack flow measuring equipment is audited in accordance with the corresponding test
methods.

When departures from policies or procedures in the Bison quality system or technical
operations have been identified, Bison’s quality manager meets with the Bison personnel
involved to evaluate the significance of the non-conforming work and discuss appropriate
corrective action. Corrective actions are given the highest priority and determined
immediately after identifying non-conforming work. The format for implementing
corrective action follows ASTM D7036.

5.7 Audit Request

Bison understands that ODEQ will require Stationary Source Audit Samples (SSAS)
laboratory samples. Bison will obtain the following samples:

Fluoride in Impinger Solution for Method 13B
Hydrogen Fluoride in Impinger Solution for Method 26A
Metals in Impinger Solution for Method 29
The samples will come from:
Sigma-Aldrich Corporation
2931 Soldier Springs Rd
Laramie, WY 82070
Phone: (307) 742-5452
The samples will be submitted to the outside laboratory contractor and be processed at

the same time as the stack samples. All audit results will be reported in the final stack test
report alongside the emissions values.
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APPENDIX A:

Proposed 2018 Testing Schedule

Table A-1: April Testing Schedule

Proposed Sampling Schedule
Compliance Testing

Rotary Fine (CFU-117) and Flame Blown (CFU-114)
April 24, 2018 — May 2, 2018

Sampling Number Run

Day Date Source Method Parameter of Runs Duration

0 I;f/l/gr;c/j;ag Travel Helena, MT to Corvallis, OR. Set up and prep equipment.
M5 PM 3 120 minutes
7E NOx 3 120 minutes
1 T‘L‘jzejﬂasy CELFJ';: / 10 CO 3 | 120 minutes
( ) 25A VOC 3 120 minutes
M316 Formaldehyde 3 120 minutes
5 Wednesday | CFU-117 13B Total Fluoride 3 60 minutes
4/25/18 (RF #1) 26A HF 3 60 minutes
3 Thursday CFU-117 M29 Specific Metals 3 180 minutes
4/26/18 (RF #1) M30B Mercury 3 180 minutes
A Friday CFU-114 M29 Specific Metals 3 180 minutes
4/27/18 (FB #1) M30B Mercury 3 180 minutes
M5 PM 3 120 minutes
7E NOx 3 120 minutes
5 | Salway | CEL-11¢ 10 cO 3 | 120 minutes
( ) 25A VOC 3 120 minutes
M316 Formaldehyde 3 120 minutes
6 Sunday CFU-114 13B Total Fluoride 3 60 minutes
4/29/18 (FB #1) 26A HF 3 60 minutes
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Table A-2: June Testing Schedule

Proposed Sampling Schedule

Compliance Testing
Rotary Fine (CFU-117), Flame Blown (CFU-114) and Rotary Coarse (CFU-107)
June 5, 2018 — June 18, 2018

Sampling Number Run

Day Date Source Method Parameter of Runs Duration

0 '\g(/):/?%y Travel Helena, MT to Corvallis, OR. Set up and prep equipment.
M5 PM 3 120 minutes
1| Tuesday (igg;;; M25A VOC 3 | 120 minutes
M316 Formaldehyde 3 120 minutes
7E NOx 3 60 minutes
> Wednesday | CFU-117 10 CO 3 60 minutes
6/6/18 (RF #2) 13B Total Fluoride 3 60 minutes
26A HF 3 60 minutes
3 Thursday CFU-117 M29 Specific Metals 2 180 minutes
6/7/18 (RF #2) M30B Mercury 2 180 minutes
4 Friday CFU-117 M29 Specific Metals 1 180 minutes
6/8/18 (RF #2) M30B Mercury 1 180 minutes

Saturday
> | Te/os18 OFF
M5 PM 3 120 minutes
6 | ounday 0(53;21)4 M25A VOC 3 | 120 minutes
M316 Formaldehyde 3 120 minutes
7E NOx 3 60 minutes
- Monday CFU-114 10 CO 3 60 minutes
6/11/18 (FB #2) 13B Total Fluoride 3 60 minutes
26A HF 3 60 minutes
8 Tuesday CFU-114 M29 Specific Metals 2 180 minutes
6/12/18 (FB #2) M30B Mercury 2 180 minutes
9 Wednesday | CFU-114 M29 Specific Metals 1 180 minutes
6/13/18 (FB #2) M30B Mercury 1 180 minutes
Thursday
10| '614/18 OFF

. M5 PM 3 120 minutes
1| reay ?Eg;?; M25A VOC 3 | 120 minutes
M316 Formaldehyde 3 120 minutes
7E NOx 3 60 minutes
12 Saturday CFU-107 10 CO 3 60 minutes
6/16/18 (RC #1) 13B Total Fluoride 3 60 minutes
26A HF 3 60 minutes
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i Sunday CFU-107 M29 Specific Metals 2 180 minutes
6/17/18 (RC #1) M30B Mercury 2 180 minutes
" Monday CFU-107 M29 Specific Metals 2 180 minutes
6/18/18 (RC #1) M30B Mercury 2 180 minutes

20
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Table A-3: September Testing Schedule

Proposed Sampling Schedule
Compliance Testing
Rotary Coarse (CFU-107), Ultra Rotary Coarse (CFU-112) and
Melter Stack (CFU-113)
September 5, 2018 — September 18, 2018

Sampling Number Run
Day Date Source Method Parameter of Runs Duration
0 Tg/e;/?gy Travel Helena, MT to Corvallis, OR. Set up and prep equipment.
M5 PM 3 120 minutes
| Wednesday ?;g;g; M25A VOC 3| 120 minutes
M316 Formaldehyde 3 120 minutes
7E NOx 3 60 minutes
5 Thursday CFU-107 10 CO 3 60 minutes
9/6/18 (RC #2) 13B Total Fluoride 3 60 minutes
26A HF 3 60 minutes
3 Friday CFU-107 M29 Specific Metals 2 180 minutes
9/7/18 (RC #2) M30B Mercury 2 180 minutes
A Saturday CFU-107 M29 Specific Metals 1 180 minutes
9/8/18 (RC #2) M30B Mercury 1 180 minutes
Sunday
> | w8 OFF
M5 PM 3 120 minutes
6 | gonday (%FRUJJE) M25A VOC 3 | 120 minutes
M316 Formaldehyde 3 120 minutes
7E NOx 3 60 minutes
v Tuesday CFU-112 10 CO 3 60 minutes
9/11/18 (URC #1) 13B Total Fluoride 3 60 minutes
26A HF 3 60 minutes
8 Wednesday | CFU-112 M29 Specific Metals 2 180 minutes
9/12/18 (URC #1) M30B Mercury 2 180 minutes
9 Thursday CFU-112 M29 Specific Metals 1 180 minutes
9/13/18 (URC #1) M30B Mercury 1 180 minutes
Friday
101 911418 OFF
M5 PM 3 120 minutes
11 | Salurday (fﬂ';g ;?) M25A VOC 3| 120 minutes
M316 Formaldehyde 3 120 minutes
12 Sunday CFU-113 7E NOx 3 60 minutes
9/16/18 (MELT #1) 10 CO 3 60 minutes
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13B Total Fluoride 3 60 minutes

26A HF 3 60 minutes

ia Monday CFU-113 M29 Specific Metals 2 180 minutes
91718 (MELT #1) M30B Mercury 2 180 minutes

i Tuesday CFU-113 M29 Specific Metals 1 180 minutes
onen18 | (MELT#1) | m30B Mercury 1 180 minutes
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Table A-4: October Testing Schedule

Proposed Sampling Schedule
Compliance Testing

Ultra Rotary Coarse (CFU-112) and Melter Stack (CFU-113)
October 1, 2018 — October 10, 2018

Sampling Number Run
Day Date Source Method Parameter of Runs Duration
0 1'\/|0(/)81d/?3é Travel Helena, MT to Corvallis, OR. Set up and prep equipment.
M5 PM 3 120 minutes
1 | Juesday (%FRU;;;) M25A VOC 3| 120 minutes
M316 Formaldehyde 3 120 minutes
7E NOx 3 60 minutes
5 V\qe%gffgy (%FRUC?;Z% 138 | Total Fluoride 3 60 minutes
26A HF 3 60 minutes
3 Thursday CFU-112 M29 Specific Metals 2 180 minutes
10/04/18 (URC #2) M30B Mercury 2 180 minutes
. Friday CFU-112 M29 Specific Metals 1 180 minutes
10/05/18 (URC #2) M30B Mercury 1 180 minutes
Saturday
> | 10/06/18 OFF
M5 PM 3 120 minutes
o | o | et | pEA | voe s 0 miutes
M316 Formaldehyde 3 120 minutes
7E NOx 3 60 minutes
. 1'\:')%‘&?/6% (a';y ;2) 138 Total Fluoride 3 60 minutes
26A HF 3 60 minutes
o Tuesday CFU-113 M29 Specific Metals 2 180 minutes
10/09/18 (MELT #2) M30B Mercury 2 180 minutes
9 Wednesday | CFU-113 M29 Specific Metals 1 180 minutes
10/10/18 (MELT #2) M30B Mercury 1 180 minutes
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This is the last page
of the protocol.
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Department of Environmental Quality
Western Region Salem Office

4026 Fairview Industrial Dr. SE

Salem, OR 97302

(503) 378-8240

FAX (503) 373-7944

TTY 711

May 24, 2018

Anita Ragan

Hollingsworth & Vose Fiber Company
PO Box E

Corvallis, OR 97339

Chris Hiltunen

Bison Engineering, Inc.
1400 11™ Ave., Suite 200
Helena, MT 59601

Re: Hollingsworth & Vose Fiber
Permit Number 02-2173-ST-01
June 2018 Source Test Plan - Rev. 2

Ms. Ragan and Mr. Hiltunen:

The source test plan received on March 23, 2018 for source testing at the Hollingsworth & Vose Fiber
facility located in Corvallis, OR has been reviewed. DEQ understands emissions of the rotary coarse,
rotary fine, flame blown, ultra rotary coarse and furnace exhausts will be tested for emissions of:
filterable, condensable and total particulate matter (PM), carbon monoxide (CO), oxides of nitrogen
(NOXx), hydrogen fluoride (HF), total fluorides (F°), mercury (Hg), specific metals, and volatile organic
compounds (VOCSs) including formaldehyde.

The testing will be done to determine compliance and to verify emission factors (EF). The source test
plan for testing in June 2018 is approved with the following conditions:

GENERAL PROCESS CONDITIONS

1. Only regular operating staff may adjust the production process and emission control
parameters during the source performance tests and within two (2) hours prior to the tests.
Any operating adjustments made during the source performance tests, which are a result of
consultation during the tests with source testing personnel, equipment vendors or consultants,
may render the source performance test invalid.

2. For compliance tests, source testing must be performed as follows:
. At least 90% of the design capacity for new or modified equipment.
o At least 90% of the maximum operating rate for existing equipment; or

. At 90 to 110% of the normal maximum operating rate for exiting equipment. The normal
maximum operating rate is defined as the 90" percentile of the average hourly operating
rates during a 12 month period. Data supporting the normal maximum operating rate
must be included with the source test report.

3. All documentation of sampling equipment calibrations and analytical results should be
maintained for a minimum of five years.
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4, In general, the unanalyzed portions (aliquots) of the source test samples must be preserved
up to the maximum holding times as specified by test method. Sample filters gravimetrically
analyzed for particulate matter are to be archived for a minimum of 6 months. However,
sample archiving specifications pertaining to laboratory glassware is left to the discretion of the
analyzing laboratory and the testing contractor.

5. It is acceptable to postpone a scheduled test or suspend a test in progress if the
discontinuation is due to equipment failure beyond the facility’s control, construction delays
beyond the facility’s control, severe meteorological conditions, and situations that would
jeopardize the safety of the testing contractors and/or operators. If the test is underway, the
permittee should make every effort to complete the test run. All recoverable test information
(process & sample data) must be available for DEQ review.

It is unacceptable to postpone or suspend a test run in progress if it is discontinued because
the source is not able to comply with an emission limit or verify an emission factor. The
permittee must provide DEQ written documentation explaining the reasons for the
postponement or stoppage, and any data collected prior to the stoppage.

6. During source testing the following process parameters must be monitored and recorded. All
process parameters are to be reported for each individual test run and averaged for all test
runs if appropriate.

. Glass production rate, tons/hour

. Product type

° Natural gas usage where applicable, cf/hr
. CFU pressure drop, inches of water

. If a dry bulking agent is used in the CFU, the injection rate in Ib/hr (if possible), and the
bulking agent composition.

7. For source testing on a single CFU that spans several days, care should be taken to ensure
that the process is running at a consistent rate over the several days of the test.

. Glass product

. Production rate, tons/hour

° Bulking agent injection rate, Ib/hr

. CFU pressure drop, inches of water

EPA/ODEQ METHODS 1-4 CONDITIONS

8. The exhaust duct flow measurements must meet the EPA Methods 1 & 2 criteria.
Documentation including clear diagrams must be provided in the source test report.

9. The exhaust ducts must be checked for cyclonic flow prior to starting the test. Documentation
of this must be provided in the test report.

10. Each Method 3A sampling system must be leak-checked before and after the testing program
(before the first run and after the last run). Results of the leak check are to be documented within
the test report.

11. Moisture content of the exhaust stack gas must be determined by EPA Method 4 (incorporated
into ODEQ Method 5 / EPA Method 13B / EPA Method 26A / EPA Method 29) for each test
run. In addition, Section 12.1.7 of EPA Method 4 states “In saturated or moisture droplet-
laden gas streams, two calculations of the moisture content of the stack gas shall be made,
one using a value based upon the saturated conditions (alternate method) and one based
upon the results of the impinger analysis (EPA Method 4). If this is the case, then ODEQ

59



Method 4 (wet bulb/dry bulb) shall be used as the alternative method. At minimum, two
measurements of moisture content (Bws) using ODEQ Method 4 shall be made for each run
and averaged for the run. The lower of the two values of Bws as determined by EPA Method
4 and ODEQ Method 4 shall be considered correct for each run.

EPA / ODEQ METHOD 5 CONDITIONS (Filterable, Condensable &Total PM)
12. During sampling, make sure other sampling probes are not interfering with isokinetic sampling.

13. The minimum sample volume is 31.8 dscf. DEQ recommends at least 60 dscf, so that the
minimum weight of PM can be met.

14. For ODEQ Method 5, the method quantifiable limit (MQL) is 7 mg of PM, which should be
taken into consideration when targeting a minimum sample volume and when calculating
results. Since emission factors and compliance with permit limits are to be determined, it is
very important that 7 mg or more are collected.

If less than 7 mg is collected, compliance limit calculations shall be based not on the actual
mass of PM collected but on the MQL of 7 mg as a “less than quantifiable limit” value. If that is
the case, then the calculated grain loading concentrations reported will most likely be greater
than the true concentrations.

To avoid this situation, the sampling times should be long enough to collect a sample volume
large enough to obtain at least 7 mg of PM per test run.

15. Filterable, condensable and total PM test results must be reported as follows for each test run
and averaged for all three test runs. Complete example calculations must be provided for at
least one test run.

° gr/dscf
° Ib/hour
. Ib/ton of glass processed

Note 1: If the values measured are below the detection limit of the method (7 mg) results
should be reported as measured and as less than the detection limit.

EPA METHOD 7E CONDITIONS
16. The converter efficiency of the NOx analyzer must be documented within the test report.

17. Each Method 7E sampling system must be leak-checked before and after the testing program
(before the first run and after the last run). Results of the leak check are to be documented
within the test report.

18. Measured emissions should be between 20 to 100 percent of the calibration span.

19. NOy emissions as NO», must be reported as indicated below for each individual test run and
averaged for all three test runs. Hand calculations must be provided for at least one test run.

. ppmvd
. Ib/hour
. Ib/ton of glass processed
. Ib/1000 scf of natural gas

EPA METHOD 10 CONDITIONS

20. Each Method 10 sampling system must be leak-checked before and after the testing program
(before the first run and after the last run). Results of the leak check are to be documented
within the test report.
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21. Measured emissions should be between 20 to 100 percent of the calibration span.

22. CO emissions must be reported as indicated below for each individual test run and averaged
for all three test runs. Hand calculations must be provided for at least one test run.

o ppmvd
o Ib/hour
° Ib/ton of glass processed
. Ib/1000 scf of natural gas

EPA METHOD 13B CONDITIONS

23. An audit sample must be obtained from an EPA approved audit sample provider and be onsite
during testing. The DEQ SSAS ID is R0032.

24, During sampling, make sure other sampling probes are not interfering with isokinetic sampling.

25. Before the test series, determine the average fluoride blank value of at least three filters (from
the lot to be used for sampling) using the applicable procedures described in sections 8.3 and
8.4 of this method.

26. Select a nozzle size such that isokinetic sampling rates below 1.0 cfm can be maintained.

27. Total fluorides emissions must be reported as F as indicated below for each individual test run
and averaged for all three test runs. Hand calculations must be provided for at least one test

run.
° ppmvd
o Ib/hour
° Ib/ton of glass processed

EPA METHOD 25A / EPA ALTERNATIVE METHOD 106 CONDITIONS

28. Each Method 25A sampling system must be leak-checked before and after the testing
program (before the first run and after the last run). The methodology used to leak check the
sample train must include the portion of sampling train within the analyzer. The results of the
leak check must be reported in the test report.

29. Since EPA Method 25A does not measure formaldehyde and it will need to be measured using
EPA Method 316. The formaldehyde emission rates must be included in the VOC emission
rates.

30. The span of the analyzer used to perform EPA Method 25A should be equivalent to 1.5 to 2.5
times the expected concentration. Be prepared to utilize the analyzer’'s lowest span value.

31. When using a low scale, the alternate drift limit of an absolute difference of less than 0.5 ppm
may be used.

32. Results may not be drift corrected.

33. The calibration gases shall be the following percent of the instrument’s span.
. zero < 0.1%
. low-level = 25 - 35%
o mid-level = 45 - 55%
o high-level = 80 - 90%
34. QA/QC procedures outlined in EPA Alt-106 must be utilized to make sure the GC column is

properly removing methane and ethane from the sample. If ethane is not removed by the GC
column use methane instead of ethane in the calibration gas.
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The procedures in Alternative Method 106 for methane must be followed for the FID / GC
analyzer. https://www3.epa.gov/ttn/emc/approalt/ALT106.pdf

. A direct interface and heated sampling line from the sampling point to the GC injection
valve must be used. All sampling components leading to the analyzer must be heated to
greater than 220 F.

° Calibrate the instrument with a mixture of methane and propane. Linearity, calibration
error, and calibration drift must be demonstrated.

35. VOC emissions must include formaldehyde and must be reported as indicated below for each
individual test run and averaged for all three test runs on a propane basis. Results should
include example calculations must be provided for at least one test run.

o ppmvd
o Ib/hour
° Ib/ton of glass processed
° Ib/1000 scf of natural gas

EPA METHOD 26A CONDITIONS

36. An audit sample must be obtained from an EPA approved audit sample provider and be onsite
during testing. The DEQ SSAS ID is R0032.

37. During sampling, make sure other sampling probes are not interfering with isokinetic sampling.
38. Probe and oven temperatures must be maintained at a temperature greater than 248F.

39. If condensation appears at or before the filter follow procedures outlined in Section 8.1.6 of the
method.

40. HF emissions must be reported as indicated below for each individual test run and averaged
for all three test runs. Hand calculations must be provided for at least one test run.
° ppmvd
o Ib/hour
. Ib/ton of glass processed

EPA METHOD 29 CONDITIONS

41. An audit sample must be obtained from an EPA approved audit sample provider and be onsite
during testing. The DEQ SSAS ID is R0032.

42. DEQ understands that you will not be performing sampling for Hexavalent Chromium. The
total Chromium results will all be assumed to be Hexavalent Chromium.

43. All samples do not need to be analyzed for Silver and Thallium.

44, During metals testing, oxygen and carbon dioxide content of the stack gas shall be determined by
EPA Method 3A.

45, At a minimum, 1.7 dscm (60 dscf) must be sampled each run.

DEQ recommends at least 120 dscf be sampled to achieve the low detection levels that are
desired.

46. During sampling, make sure other sampling probes are not interfering with isokinetic sampling.

47. Test results must be reported as follows for each test run and averaged for all three test runs.
Test results shall not be blank corrected. Example calculations should be provided for at least
one test run.

. mg/dscm
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o Ib/hr
° Ib/ton of glass processed

EPA METHOD 30B CONDITIONS

48.
49.

50.

Follow Method 30A section 8.1 to select the sample traverse locations.

Each Method 30B sampling system must be leak-checked before and after the each test run.
A leak is defined as greater than 4% of the sampling rate. Results of the leak check are to be
documented within the test report.

Test results must be reported as follows for each test run and averaged for all three test runs.
Example calculations should be provided for at least one test run.

. pg/dscm
o Ib/hr
o Ib/ton of glass processed

EPA METHOD 205 CONDITIONS

51.

If a gas dilution system is to be used to provide calibration gases for other source test
methods, then the system shall be evaluated once during the source test in accordance with
the requirements of EPA method 205 to make sure it meets specifications.

EPA METHOD 316 CONDITIONS

52.
53.
54.

55.

56.

During sampling, make sure other sampling probes are not interfering with isokinetic sampling.
Follow sample storage and handling procedures outlined in sections 8.7.1 and 8.7.2.

Field Duplicate Samples, Field Spike Samples and Field Blank Samples are required as
outlined in the test method.

Lab Blank Samples, Lab Duplicate Samples, and Lab Matrix Spike samples are required as
outlined in the test method.

Formaldehyde emissions must be reported as indicated below for each individual test run and
averaged for all three test runs. Results should include example calculations must be
provided for at least one test run.

° ppmvd
° Ib/hour
. Ib/ton of glass processed
. Ib/1000 scf of natural gas

GENERAL TESTING CONDITIONS

57.

58.

59.

The request to extend the test report due date to 60 days after the conclusion of each test
campaign is approved.

Please include a full lab data package for all samples analyzed by a lab. The detailed data can
be sent by CD.

DEQ must be notified of any changes in the source test plan and/or the specified methods
prior to testing. Significant changes not acknowledged by the DEQ could be basis for
invalidating an entire test run and potentially the entire testing program. Documentation of any
deviations must include an evaluation of the impact of the deviation on the test data.
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60.

61.

62.

Method-specific quality assurance/quality control (QA/QC) procedures must be performed to
ensure that the data is valid for determining source compliance. This must be done whether or
not DEQ representatives are on-site to observe the testing and whether or not a QA/QC
requirement has been specifically acknowledged and approved by DEQ. Only method-specific
requirements explicitly exempted by the EPA and/or DEQ need not be performed.
Documentation of the procedures and results shall be presented in the source test report for

review. Omission of this critical information will result in rejection of the data, requiring a retest.

A copy of a completed Source Test Audit Report (STAR) for all applicable Methods performed
must accompany the submittal of the Source Test Report. A copy of the STAR forms is
available electronically from the regional source test coordinator.

In an attempt to conserve natural resources and to minimize storage space requirements, the
test report should be printed on both sides of each page within the document. The
Department recognizes this may not be feasible for some supporting documentation (i.e.
figures, maps, etc.).

The Department understands that the source test has been scheduled for June 5 - 18, 2018.

Please let me know if the schedule changes. | plan to observe these tests.
If you have any questions or concerns, please contact me at 503-378-5034.
My cell number is 503-508-1989.

CC:

Sincerely,

SN

Suzanne Blackburn
Environmental Engineer
Source Test Coordinator
DEQ Western Region-Salem

Karen White-Fallon, DEQ
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APPENDIX B: CFU 112 (ULTRA ROTARY COARSE) TEST DATA

65



\)

//:&

T
ENGI NE RRIIC?(II)\II(\ZI
COMPANY Hollingsworth & Vose |
FACILITY Glass Plant 1 |
LOCATION Corvallis, OR |
SOURCE CFU 112 |
DATE 09/11/18 |
METHOD 13B |
POLLUTANT [[Fluorides |
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EPA Method 1
Stack Parameters and Traverse Points

Client: Hollingsworth & Vose
Location: Corvallis, OR

Source: CFU 112

Facility: Glass Plant 1

Type of Testing: p

Type of Duct: c

Number of ports available:
Number of ports to be used:
Port diameter:

Circular ID (Rectangular Depth):
Port depth and/or wall thickness:
Stack width (Rectangular only):

Equivalent Diameter

If rectangluar = 2*Depth*Width =
Depth + Width

Stack/duct area =

Sample Port Location:

Number of Inches:
Number of Diameters:

Minimum Number of Traverse Points:

% of
diameter

2.1
6.7
11.8
17.7
25.0
35.6
64.4
75.0
82.3
88.2
93.3
97.9

Points

RS0 ®AIUN A W —

2
2
4

30.00
4.00

30.00

4.909 sq.feet

Downstrean from
flow disturbance
from process
B
128.00
4.27

24

Distance from

inside wall (in.)
0.63
2.01
3.54
5.31
7.50
10.68
19.32
22.50
24.69
26.46
27.99
29.37

inches

inches
inches
inches

(P for Particulate; V for Velocity/Nonparticulate)
(C for circular; R for rectangular)

inches (If circular = duct ID)

706.9 sq.inches

Upstream from
flow disturbance
toward exit

A
102.00
3.40

Distance including
port (in.)
45/8
6
7172
91/4
11172
14 5/8
23 3/8
26 1/2
28 3/4
30172
32
33 3/8

S|

Reference Diagram

—w —>

Stack Exit (Top View)

«— > — |

Sample

Port

Direction
of Flow

Drawing NOT to scale and

NOT an acurate representation of stack.
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Pre Traverse Flow Information

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Stack Temp: 192
Traverse | Velocity | Null
Point  |AP ("H,0)[ Angle
1 1.20 5.0
2 1.30 5.0
3 1.30 5.0
4 1.30 5.0
5 1.40 5.0
6 1.40 5.0
7 1.40 5.0
8 1.50 5.0
9 1.40 5.0
10 1.30 5.0
11 1.40 5.0
12 1.30 5.0
13 1.30 5.0
14 1.20 5.0
15 1.20 5.0
16 1.30 5.0
17 1.30 5.0
18 1.30 5.0
19 1.40 5.0
20 1.40 5.0
21 1.40 5.0
22 1.30 5.0
23 1.20 5.0
24 1.20 5.0
25
26
27
28
29
30
Average: 1.321 5

Flow is found to be:

Non-cyclonic
Cyclonic

X
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 10:35
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 12:40
EPA Method: 13B Overcast, 65 degrees Date: 9/11/2018
Box Operator: RR
Technician(s): CwW
Stack Di ional Data: Equi t:
Circular Meterbox ID 13 Probe ID 3B Liner type Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area  0.000175 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Filter heat 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.91 "Hg 0O, 19.60 % Pitot X X
Static Pressure 0.56 "H,O CO, 0.70 % Train leak rate, dcf 0.001 0.001
Ave. AP 1.32 "H,0 Rec. Nz. 0.2 inches Leak check vacuum, "Hg 15 10
Stack Temperature 192 F
Assumed moisture 0.5 % Nozzle check for roundness:
Assumed meter temp. 64 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  72.340 dcf Ave. AP 1.317 "H,O Filter NA #
Wet mol. weight 28.68 M (actual) Ave. VAP 1.1471 "H,0O Initial Final Gain
Actual H,0O 1.99 % Ave. AH 1.213 "H,O0 Impingers, g 200.0 208 8.0
Std. meter vol.  72.202 dscf Ave. T 201.2 °F Silica gel, g 257.8 280.9 23.1
Isokinetic Average 101.3 % Ave. T, 69.4 °F Total water gain: 31.1
Meter .
Volume (dcf) Velocity Meter Condenser
Time AP Stack Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) |Temp. (°F)| (°F) | Calc. AH | Run AH ("Hg) (°F) (<68°F)
1 5.0 3.080 1.40 198 61 1.25 1.30 2 252 61
2 10.0 6.020 1.30 198 61 1.16 1.20 2 253 56
3 15.0 9.020 1.40 199 60 1.25 1.20 2 248 58
4 20.0 12.020 1.30 200 63 1.16 1.20 2 250 58
5 25.0 14.980 1.30 199 64 1.17 1.20 2 258 58
6 30.0 18.070 1.40 200 65 1.26 1.30 2 253 58
7 35.0 21.180 1.40 201 66 1.26 1.30 2 256 59
8 40.0 24.150 1.30 201 67 1.17 1.20 2 249 60
9 45.0 27.130 1.30 202 68 1.17 1.20 2 254 61
10 50.0 30.130 1.30 202 68 1.17 1.20 2 251 61
11 55.0 33.120 1.30 202 69 1.17 1.20 2 254 61
12 60.0 36.119 1.30 202 70 1.18 1.20 2 252 61
13 65.0 39.050 1.20 197 70 1.09 1.10 2 257 61
14 70.0 42.060 1.30 198 71 1.19 1.20 2 255 56
15 75.0 45.060 1.30 200 72 1.18 1.20 2 250 56
16 80.0 48.060 1.30 199 72 1.19 1.20 2 252 57
17 85.0 51.180 1.40 202 73 1.27 1.30 2 254 58
18 90.0 54310 1.40 203 74 1.27 1.30 2 253 59
19 95.0 57.430 1.40 204 74 1.27 1.30 2 251 59
20 100.0 60.460 1.30 204 75 1.18 1.20 2 253 60
21 105.0 63.490 1.30 204 75 1.18 1.20 2 252 60
22 110.0 66.510 1.30 204 76 1.19 1.20 2 250 60
23 115.0 69.420 1.20 204 76 1.09 1.10 2 252 60
24 120.0 72.340 1.20 205 76 1.09 1.10 2 255 60
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 13:05
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 15:13
EPA Method: 13B Overcast, 65 degrees Date: 9/11/2018
Box Operator: RR
Technician(s): CwW
Stack Di I Data: Equipment:
Circular Meterbox ID 13 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size: 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000175 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.91 "Hg 0, 19.6 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.001 0.000
Ave. AP 1.32 "H,O0 Rec. Nz. 0.200 inches Leak check vacuum, "Hg: 8 5
Stack Temperature 192 F
Assumed moisture 1.99 % Nozzle check for roundness:
Assumed meter temp. 69.4 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  74.586 dcf Ave. AP 1.363 "H,O Filter NA #
Wet mol. weight 28.69 M (actual) Ave. VAP 1.1665 "H,0 Initial Final Gain
Actual H,O 1.93 % Ave. AH 1.271 "H,O Impingers, g 200.0 212 12.0
Std. meter vol. ~ 73.771 dscf Ave. T; 189 °F Silica gel, g 258.0 276.8 18.8
Isokinetic Average 100.8 % Ave. T, 74.3 °F Total water gain: 30.8
Meter Velocity Meter Condenser
Time Volume (dcf) AP Stack Temp. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,O0) |Temp. (°F)| (°F) |Calc. AH| Run AH ("Hg) (°F) (<68°F)
1 5.0 2.970 1.30 205 75 1.15 1.20 1 252 65
2 10.0 6.020 1.30 204 76 1.16 1.20 1 257 60
3 15.0 9.150 1.40 205 76 125 1.30 1 252 58
4 20.0 12.280 1.40 204 76 1.25 1.30 1 251 57
5 25.0 15.430 1.40 205 76 125 1.30 1 254 57
6 30.0 18.560 1.40 204 77 1.25 1.30 1 252 57
7 35.0 21.830 1.50 205 76 1.33 1.40 1 253 57
8 40.0 24.940 1.40 205 76 1.25 1.30 1 249 57
9 45.0 28.100 1.40 203 77 1.25 1.30 1 255 55
10 50.0 31.250 1.40 198 79 1.27 1.30 1 251 54
11 55.0 34.270 1.30 191 76 1.18 1.20 1 254 54
12 60.0 37.199 1.20 184 76 1.10 1.10 1 254 54
13 65.0 40.300 1.40 184 73 1.28 1.30 1 249 54
14 70.0 43.390 1.30 175 74 1.21 1.20 1 253 50
15 75.0 46.410 1.30 178 74 1.20 1.20 1 253 51
16 80.0 49.490 1.30 182 72 1.19 1.20 1 252 52
17 85.0 52.690 1.40 185 73 1.28 1.30 1 252 52
18 90.0 55910 1.50 186 72 1.36 1.40 1 253 53
19 95.0 59.300 1.60 182 72 1.46 1.50 1 253 53
20 100.0 62.410 1.40 176 72 1.29 1.30 1 255 54
21 105.0 65.620 1.40 171 71 1.30 1.30 1 252 54
22 110.0 68.750 1.30 167 72 1.22 1.30 1 253 54
23 115.0 71.720 1.20 166 71 1.12 1.20 1 253 54
24 120.0 74.586 1.20 171 71 1.11 1.10 1 253 55
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 15:40
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 17:46
EPA Method: 13B Overcast, 65 degrees Date: 9/11/2018
Box Operator: RR
Technician(s): CW
Stack Di I Data: Equipment:
Circular Meterbox ID 13 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size: 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000175 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.91 "Hg 0, 19.6 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.32 "H,0 Rec. Nz. 0.199 inches Leak check vacuum, "Hg: 9 5
Stack Temperature 192 F
Assumed moisture 1.93 % Nozzle check for round
Assumed meter temp. 743 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  72.238 dcf Ave. AP 1.346 "H,O Filter NA #
Wet mol. weight 28.66 M; (actual) Ave. VAP 1.1597 "H,0 Initial Final Gain
Actual H,O 217 % Ave. AH 1.2 "H,O Impingers, g 200.0 212 12.0
Std. meter vol. ~ 71.880 dscf Ave. T, 200.8 °F Silica gel, g 258.2 280.1 21.9
Isokinetic Average 99.8 % Ave. T, 71 °F Total water gain: 339
Meter Velocity Stack Meter Condenser
Time | Yolume (def) AP Temp. | Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) AH Run AH ("Hg) (°F) (<68°F)
1 5.0 2.940 1.30 192 69 1.16 1.20 2 256 60
2 10.0 5.940 1.30 190 69 1.17 1.20 2 254 56
3 15.0 8.940 1.30 197 70 1.16 1.20 2 253 58
4 20.0 11.960 1.40 199 70 1.24 1.20 2 253 58
5 25.0 15.030 1.40 200 70 1.24 1.20 2 254 59
6 30.0 18.090 1.40 201 71 1.24 1.20 2 253 59
7 35.0 21.120 1.40 201 71 1.24 1.20 2 254 61
8 40.0 24.120 1.30 203 71 1.15 1.20 2 253 61
9 45.0 27.190 1.40 204 71 1.24 1.20 2 253 61
10 50.0 30.230 1.40 205 72 1.24 1.20 2 254 61
11 55.0 33.210 1.30 205 72 1.15 1.20 2 252 61
12 60.0 36.187 1.30 203 72 1.15 1.20 2 252 61
13 65.0 39.110 1.30 202 71 1.15 1.20 2 252 62
14 70.0 42.010 1.20 203 72 1.06 1.10 2 253 57
15 75.0 44.890 1.20 203 72 1.06 1.10 2 255 58
16 80.0 47.900 1.40 203 71 1.24 1.20 2 256 59
17 85.0 51.040 1.50 203 72 1.33 1.30 2 251 60
18 90.0 54.140 1.40 202 72 1.24 1.20 2 253 61
19 95.0 57.260 1.40 200 72 1.25 1.30 2 255 61
20 100.0 60.310 1.40 200 71 1.24 1.20 2 252 61
21 105.0 63.290 1.30 200 71 1.15 1.20 2 254 62
22 110.0 66.280 1.30 200 71 1.15 1.20 2 253 62
23 115.0 69.230 1.30 201 71 1.15 1.20 2 254 62
24 120.0 72.238 1.40 201 71 1.24 1.20 2 253 63
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Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 10:35
Source: CFU 112 End Time: 12:40
Method: 13B Date: 9/11/2018
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 3.080 1.30 61 1 1.40 198 1.1832

10 6.020 1.20 61 2 1.30 198 1.1402

15 9.020 1.20 60 3 1.40 199 1.1832

20 12.020 1.20 63 4 1.30 200 1.1402

25 14.980 1.20 64 5 1.30 199 1.1402

30 18.070 1.30 65 6 1.40 200 1.1832

35 21.180 1.30 66 7 1.40 201 1.1832

40 24.150 1.20 67 8 1.30 201 1.1402

45 27.130 1.20 68 9 1.30 202 1.1402

50 30.130 1.20 68 10 1.30 202 1.1402

55 33.120 1.20 69 11 1.30 202 1.1402

60 36.119 1.20 70 12 1.30 202 1.1402

65 39.050 1.10 70 13 1.20 197 1.0954

70 42.060 1.20 71 14 1.30 198 1.1402

75 45.060 1.20 72 15 1.30 200 1.1402

80 48.060 1.20 72 16 1.30 199 1.1402

85 51.180 1.30 73 17 1.40 202 1.1832

90 54.310 1.30 74 18 1.40 203 1.1832

95 57.430 1.30 74 19 1.40 204 1.1832

100 60.460 1.20 75 20 1.30 204 1.1402

105 63.490 1.20 75 21 1.30 204 1.1402

110 66.510 1.20 76 22 1.30 204 1.1402

115 69.420 1.10 76 23 1.20 204 1.0954

120 72.340 1.10 76 24 1.20 205 1.0954
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Client: Hollingsworth & Vose Run: 1
Source: CFU 112 Date: 09/11/18
Field Data Input Continued
Moisture Data Stack Dimensional Data:
Total Test Time 120 min Circular
Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 72.340 dcf Rectangular
Water Volume 31.1 ml (g) Width in
Nozzle Diameter, N, 0.1793 in. Length in
Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:
Barometric Pressure, Py, 29.91 "Hg CO, Average 0.47 %vd
Static Pressure 0.56 "H,O O, Average 20.16 %vd
Pitot Factor, cp 0.84
Meter Cal Factor 09985 Y
Field Data Averages
Meter Stack
AH 1.213 "H,O \/Dp 1.1471 "H,0O
Temperature, T, 69.4 °F Temperature, T, 201.2 °F
Temperature, T,, 529.4 A (°R)  Temperature, T, 661.2 A (R)
Pressure Meter, P, 29.999 "Hg Pressure Stack, P 29.951 "Hg
Field Data Calculations
Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V a) 72.202 dscf Velocity, V, 72.30 fps
2.045 dscm Volume (actual) 21,295.2 awcfm

Actual Volume, Vel 92.194 awct 20,871.4 adcfm
Gas Stream Moisture Volume (standard) 1,021,373.6 wsct/hr
Moisture Vapor, VW yq) 1.464 scf 1,001,048.3 dsct/hr
Moisture, B, 0.0199 16,684.1 dscf/min
Moisture EPA M4 1.99 %v
EPA Method 3 Gas Density Volume/Mole, V/IM 481.962
Dry, My 28.88 Ib/Ib-mole
Wet, M, 28.66 Ib/Ib-mole
Percent Isokinetic 101.2 %
Laboratory Results

Fluoride < 30.0 pg/sample

Fluoride < 3.00E-05 grams MW F 19.0 g/mole
Emissions:

Concentration, C, < 6.41E-06 gr/dscf
< 14.67 pg/dscm
< 1.86E-02 ppmvd
Mass Emissions < 9.17E-04 Ib/hr

"<" represents MDL value



Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 13:05
Source: CFU 112 End Time: 15:13
Method: 13B Date: 09/11/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 2.970 1.20 75 1 1.30 205 1.1402

10 6.020 1.20 76 2 1.30 204 1.1402

15 9.150 1.30 76 3 1.40 205 1.1832

20 12.280 1.30 76 4 1.40 204 1.1832

25 15.430 1.30 76 5 1.40 205 1.1832

30 18.560 1.30 77 6 1.40 204 1.1832

35 21.830 1.40 76 7 1.50 205 1.2247

40 24.940 1.30 76 8 1.40 205 1.1832

45 28.100 1.30 77 9 1.40 203 1.1832

50 31.250 1.30 79 10 1.40 198 1.1832

55 34.270 1.20 76 11 1.30 191 1.1402

60 37.199 1.10 76 12 1.20 184 1.0954

65 40.300 1.30 73 13 1.40 184 1.1832

70 43.390 1.20 74 14 1.30 175 1.1402

75 46.410 1.20 74 15 1.30 178 1.1402

80 49.490 1.20 72 16 1.30 182 1.1402

85 52.690 1.30 73 17 1.40 185 1.1832

90 55.910 1.40 72 18 1.50 186 1.2247

95 59.300 1.50 72 19 1.60 182 1.2649

100 62.410 1.30 72 20 1.40 176 1.1832

105 65.620 1.30 71 21 1.40 171 1.1832

110 68.750 1.30 72 22 1.30 167 1.1402

115 71.720 1.20 71 23 1.20 166 1.0954

120 74.586 1.10 71 24 1.20 171 1.0954
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Client: Hollingsworth & Vose Run: 2
Source: CFU 112 Date: 09/11/18
Field Data Input Continued
Moisture Data Stack Dimensional Data:
Total Test Time 120 min Circular
Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 74.586 dcf Rectangular
Water Volume 30.8 ml (g) Width in
Nozzle Diameter, N, 0.1793 in. Length in
Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:
Barometric Pressure, Py, 29.91 "Hg CO, Average 0.45 %vd
Static Pressure 0.56 "H,O O, Average 20.11 %vd
Pitot Factor, cp 0.84
Meter Cal Factor 09985 Y
Field Data Averages
Meter Stack
AH 1.271 "H,O \/Dp 1.1665 "H,O
Temperature, T, 743 °F Temperature, T, 189.0 °F
Temperature, T,, 5343 "A(°R)  Temperature, T, 649.0 °A (R)
Pressure Meter, P, 30.003 "Hg Pressure Stack, P 29.951 "Hg
Field Data Calculations
Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V a) 73.771 dscf Velocity, V, 72.83 fps
2.089 dscm Volume (actual) 21,451.3 awcfm

Actual Volume, Vel 92.402 awcf 21,037.3 adcfm
Gas Stream Moisture Volume (standard) 1,048,201.6 wsct/hr
Moisture Vapor, VW yq) 1.449 scf 1,027,971.3 dsct/hr
Moisture, B, 0.0193 17,132.9 dscf/min
Moisture EPA M4 1.93 %v
EPA Method 3 Gas Density Volume/Mole, V/IM 473.069
Dry, My 28.88 Ib/Ib-mole
Wet, M, 28.67 Ib/Ib-mole
Percent Isokinetic 100.7 %
Laboratory Results

Fluoride < 30.0 pg/sample

Fluoride < 3.00E-05 grams MW F 19.0 g/mole
Emissions:

Concentration, C, < 6.27E-06 gr/dscf
< 14.36 pg/dscm
< 1.82E-02 ppmvd
Mass Emissions < 9.21E-04 Ib/hr

"<" represents MDL value



Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 15:40
Source: CFU 112 End Time: 17:46
Method: 13B Date: 09/11/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,O T, °F \Dp
0.000

5 2.940 1.20 69 1 1.30 192 1.1402

10 5.940 1.20 69 2 1.30 190 1.1402

15 8.940 1.20 70 3 1.30 197 1.1402

20 11.960 1.20 70 4 1.40 199 1.1832

25 15.030 1.20 70 5 1.40 200 1.1832

30 18.090 1.20 71 6 1.40 201 1.1832

35 21.120 1.20 71 7 1.40 201 1.1832

40 24.120 1.20 71 8 1.30 203 1.1402

45 27.190 1.20 71 9 1.40 204 1.1832

50 30.230 1.20 72 10 1.40 205 1.1832

55 33.210 1.20 72 11 1.30 205 1.1402

60 36.187 1.20 72 12 1.30 203 1.1402

65 39.110 1.20 71 13 1.30 202 1.1402

70 42.010 1.10 72 14 1.20 203 1.0954

75 44.890 1.10 72 15 1.20 203 1.0954

80 47.900 1.20 71 16 1.40 203 1.1832

85 51.040 1.30 72 17 1.50 203 1.2247

90 54.140 1.20 72 18 1.40 202 1.1832

95 57.260 1.30 72 19 1.40 200 1.1832

100 60.310 1.20 71 20 1.40 200 1.1832

105 63.290 1.20 71 21 1.30 200 1.1402

110 66.280 1.20 71 22 1.30 200 1.1402

115 69.230 1.20 71 23 1.30 201 1.1402

120 72.238 1.20 71 24 1.40 201 1.1832
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Client:

Source: CFU 112

Hollingsworth & Vose

Run: 3
Date: 09/11/18

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 120 min Circular
Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V,, 72.238 dcf Rectangular
Water Volume 33.9 ml (g) Width in
Nozzle Diameter, N, 0.1793 in. Length in
Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:
Barometric Pressure, Py 29.91 "Hg CO, Average 0.48 %vd
Static Pressure 0.56 "H,O O, Average 20.16 %vd
Pitot Factor, cp 0.84
Meter Cal Factor 0.9985 Y
Field Data Averages
Meter Stack
AH 1.200 "H,O \/Dp 1.1597 "H,O
Temperature, T, 71.0 °F Temperature, T, 200.8 °F
Temperature, T,, 531.0 "A(°R)  Temperature, T, 660.8 °A (R)
Pressure Meter, P, 29.998 "Hg Pressure Stack, P, 29.951 "Hg
Field Data Calculations
Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V,a) 71.880 dscf Velocity, V, 73.09 fps
2.035 dscm Volume (actual) 21,527.9 awcfm

Actual Volume, V ,cran 91.896 awcf 21,060.7 adcfm
Gas Stream Moisture Volume (standard) 1,033,158.9 wscf/hr
Moisture Vapor, Vw g 1.595 scf 1,010,739.4 dscf/hr
Moisture, B, 0.0217 16,845.7 dscf/min
Moisture EPA M4 2.17 %ov
EPA Method 3 Gas Density Volume/Mole, V/IM 481.67
Dry, My 28.88 Ib/Ib-mole
Wet, M, 28.64 1b/Ib-mole
Percent Isokinetic 99.8 %
Laboratory Results

Fluoride < 30.0 pg/sample

Fluoride < 3.00E-05 grams MW F 19.0 g/mole
Emissions:

Concentration, C, < 6.44E-06 gr/dscf
< 14.74 pg/dscm
< 1.87E-02 ppmvd
Mass Emissions < 9.30E-04 Ib/hr

"<" represents MDL value



EPA Method 13B
Laboratory Results
Total Fluoride

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112

Lab ID Sample ID Sample Date Result MDL Units
18-S2201 CFU 112 Cont #1 Run 1 9/11/2018 MDL 30.0 pg/sample
18-S2202 CFU 112 Cont #1 Run 2 9/11/2018 MDL 30.0 upg/sample
18-S2203 CFU 112 Cont #1 Run 3 9/11/2018 MDL 30.0 pg/sample
18-S2210 H20 + Filter Blank 9/11/2018 < MDL 30.0 pg/sample

*If sample results are below MDL, MDL value is shown. A "<" sign designates less than MDL.

If blank values are below MDL, no blank corrections are performed.
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EPA Method 13B
Results Summary

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112

Run 1 2 3
Date 9/11/2018 9/11/2018 9/11/2018
Run Start Time 10:35 13:05 15:40
Run End Time 12:40 15:13 17:46
Duration, min. 120 120 120 Average
Barometric Pressure, '"Hg 29.91 29.91 29.91 29.91
Nozzle Dia., in. 0.1793 0.1793 0.1793 0.1793
Isokinetic Average, % 101.2 100.7 99.8 100.6
Sample Volume, dscf 72.202 73.771 71.880 72.618
Sample Volume, dscm 2.045 2.089 2.035 2.056
Stack Diameter, in. 30.00 30.00 30.00 30.00
Stack Area, sq.ft. 4.909 4.909 4.909 4.909
CO, %vd 0.47 0.45 0.43 0.47
0, %vd 20.16 20.11 20.16 20.14
Static Press., '""H,O 0.56 0.56 0.56 0.56
H,0 %v 1.99 1.93 2.17 2.03
Wet Molecular Weight, 1b/Ib-mole 28.66 28.67 28.64 28.66
Velocity, FPS 72.30 72.83 73.09 72.74
ADCFM 20,8714 21,037.3 21,060.7 20,989.8
AWCFM 21,295.2 21,451.3 21,527.9 21,424.8
DSCFM 16,684.1 17,132.9 16,845.7 16,887.6
Stack Temperature, °F 201.2 189.0 200.8 197.0
gridsef |< 6.41E-06 |< 6.27E-06 [< 644E-06 [< 6.38E-06
Concentration, C; | pg/idsem |< 1467 [< 1436 |< 1474 |< 14.59
Fluoride ppmvd |< 1.86E-02 [< 1.82E-02 |< 1.87E-02 [< 1.85E-02
M Ib/hr < 9.17E-04 [< 92IE-04 |< 930E-04 |< 9.23E-04
ass Ib/b glass |<  138E-06 |< 134E-06 |< 1.30E-06 |< 1.34E-06
Production Data Glass Production Ibs/hr 665.0 689.2 7134 689.2

"<" represents MDL value
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EPA Methods 1-4, 13B
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Method: 13B

EPA Methods 1-4:

1) P, =Pb+ (AH/13.6) =
where Pb:
AH:

29.91 "Hg
1.213 "H,0

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

29.91 "Hg
0.56 "H,0

3) Va(std) = Vm(17.64)(Y)(§—$) =

where Vm:
Y:

Pm:

Tm:

72.340 dcf

0.9985

29.999 "Hg
529.4 °A

4) V (std) = (0.04706)(H,0) =

where H,O:
5) Bws = ( Vw(std)

where Vw(std):
Vm(std):

6) % H,0 =Bws x 100 =

7) V,(actual) = ( Yxvm )(

(1—-Bws)
where Y:

Vm:
Bws:
Ts:
Tm:
Pm:
Ps:

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

where CO,:
0,

Vw(std)+Vm(std)

31.10 g

)=

1.464 scf
72.202 dscf

) (5) =

0.9985
72.3400 dcf
0.0199
661.2 °A
529.4 °A
29.999 "Hg
29.951 "Hg

0.47 %vd
20.16 %vd

N2+CO= ( 1 00‘(02+C02):

Run:

Start Time:
End Time:
Date:

29.999 "Hg

29.951 "Hg

72.202 dscf

1.464 scf

0.0199

1.99 %v

92.194 awcf

28.88 1b/Ib-mole

79.37 %vd

1

10:35
12:40
9/11/2018
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 Date: 9/11/2018
9) M, = M (1 —Bws) + (18 x Bws) = 28.66 1b/Ib-mole
where My: 28.88 Ib/Ib-mole
Bws: 0.0199
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 4.909 sq. ft.
where Stack ID: 30 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. _ Ts _
11) Velocity, V, = 85.49(Cp) (Ave. Sqrt AP) ( ox MS)> = 72.30 fps
where Cp: 0.84
Ave. Sqrt AP: 1.1471
Ts: 661.2 °A
Ps: 29.951 "Hg
Ms: 28.66 1b/Ib-mole
12) AWCFM = (V,)(stack area)(60 sec/min) = 21,295.2 AWCFM
where V: 72.30 ft/sec
Stack Area: 4.909 sq. ft
13) ADCFM = (AWCFM)(1-Bws) = 20,871.4 ADCFM
where AWCFM: 21,295.2
Bws: 0.0199
528°A Ps
14) Qsw = 3600(V,)(stack area) ( - ) (29'92 ,,Hg) = 1,021,373.6 wscf/hr
where V: 72.30 ft/sec
Stack Area: 4.9090 sq. ft.
Ts: 661.2 °A
Ps: 29.951 "Hg
15) Qsd = (wsct/hr)(1-Bws) = 1,001,048.3 dscf/hr
where wscf/hr:  1,021,373.6
Bws: 0.0199
16) DSCEFM= (dscf/hr)/60 mins/hr = 16,684.1 DSCFM

where dscf/hr:  1,001,048.3

17) Nozzle Area = 3.1416 (Nozzle Size/24)? = 0.000175 sq. ft.
where Nozzle Size: 0.1793 inches



Client: Hollingsworth & Vose
Source: CFU 112

Run: 1
Date: 9/11/2018

0.0945(Ts)(Vm(std))

18) Isokinetic % = (

where Ts: 661.2 °A
Vm(Std): 72.202 dscf
Ps: 29.951 "Hg
Vs 72.30 ft/sec
Nozzle Area: 0.000175 sq. ft.
Sampling Time: 120 min.
Bws: 0.0199

EPA Method 13B:

19) Fluoride laboratory results
20) Fluoride = (pug/sample)/1,000,000 =

21) Cs = (Sample grams/Vm(Std))(15.43grains/gram) =
where Sample: 0.00003 grams
Vm(std) 72.202 dscf

22) Cs = (Sample grams*1,000,000 pg/gram )/Vm(std) =
where Sample: 0.00003 grams
Vm(std) 2.045 dscm

359 (Ts) (29.92"Hg)

23) Volume/Mole = ( ) =

1492 (Ps)
where Ts: 661.2 °A
Ps: 29.951 "Hg
&x Vol
24) ppmvd = ((MWx o}.lgoolc\)qé7 :ADCFM) -
where MW: 19.0 g/mol
Ib/hr: 0.00
Vol./Mole: 481.962
ADCFM: 20871.4

25) Mass Emission Rate = (Cs)(Stack flow)/7000gr/Ib =
where Cs: 6.41E-06 gr/dscf
Stack Flow: 1,001,048.3 dscf/hr

)

Ps(VS) (nozzle area)(sampling time)(1—Bws)

A

<

101.2 %

30.0 pg/sample

3.00E-05 grams/sample

6.41E-06 gr/dscf

14.67 pg/dscm

481.962 Vol./Mole

1.86E-02 ppmvd

9.17E-04 1b/hr
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ENGI NE RRIIC?(II)\II(\ZI
COMPANY Hollingsworth & Vose |
FACILITY Glass Plant 1 |
LOCATION Corvallis, OR |
SOURCE CFU 112 |
DATE 09/11/18 |
METHOD 26A |
POLLUTANT |[HF |
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 10:36
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 12:41
EPA Method: 26A Overcast 67 F Wind 1-3 Variable Date: 9/11/2018
Box Operator: CMF
Technician(s): CwW
Stack Di ional Data: Equi t:
Circular Meterbox ID Box 12 Probe ID 3C  Liner type Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size 0.2173 inches
Rectangular AH@ 1.846 Hot box ID MS5-hp Nozzle area  0.000258 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Filter heat 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.91 "Hg 0O, 19.60 % Pitot X X
Static Pressure 0.56 "H,O CO, 0.70 % Train leak rate, dcf 0.002 0.001
Ave. AP 1.321 "H,O Rec. Nz. 0.200 inches Leak check vacuum, "Hg 10 9
Stack Temperature 192 F
Assumed moisture 0.5 % Nozzle check for roundness:
Assumed meter temp. 64 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  107.170 dcf Ave. AP 1.329 "H,0 Filter NA #
Wet mol. weight 28.68 M (actual) Ave. VAP 1.1526 "H,O Initial Final Gain
Actual H,0O 1.98 % Ave. AH 2.671 "H,O Impingers, g 200.0 218 18.0
Std. meter vol.  106.767 dscf Ave. T 202.1 °F Silica gel, g 254.5 282.3 27.8
Isokinetic Average 101.1 % Ave. T, 73.5 °F Total water gain: 45.8
Meter .
Volume (dcf) Velocity Meter Condenser
Time AP Stack Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) |Temp. (°F)| (°F) | Calc. AH | Run AH ("Hg) (°F) (<68°F)
1 5.0 4.330 1.30 200 62 2.57 2.60 3 252 58
2 10.0 8.620 1.30 200 63 2.58 2.60 3 252 53
3 15.0 13.000 1.30 201 65 2.58 2.60 3 253 53
4 20.0 17.330 1.30 201 66 2.59 2.60 3 252 53
5 25.0 21.870 1.40 201 68 2.80 2.80 3 252 54
6 30.0 26.410 1.40 201 69 2.80 2.80 4 251 55
7 35.0 30.800 1.30 201 71 2.61 2.60 4 252 57
8 40.0 35.200 1.30 201 71 2.61 2.60 4 251 60
9 45.0 39.510 1.30 202 73 2.62 2.60 4 251 60
10 50.0 44.010 1.30 202 73 2.62 2.60 4 251 59
11 55.0 48.400 1.30 202 74 2.62 2.60 4 251 58
12 60.0 52.903 1.30 201 75 2.63 2.60 4 252 58
13 65.0 57.330 1.30 202 74 2.62 2.60 4 251 50
14 70.0 61.810 1.30 202 76 2.63 2.60 4 250 50
15 75.0 66.400 1.40 202 76 2.83 2.80 4 250 50
16 80.0 71.170 1.50 203 77 3.04 3.00 4 250 48
17 85.0 75.950 1.50 204 77 3.03 3.00 4 250 48
18 90.0 80.330 1.30 204 78 2.63 2.60 4 251 49
19 95.0 84.770 1.30 204 78 2.63 2.60 4 251 50
20 100.0 89.200 1.30 204 78 2.63 2.60 4 251 50
21 105.0 93.750 1.30 204 79 2.64 2.60 4 251 50
22 110.0 98.150 1.30 203 80 2.65 2.70 4 251 50
23 115.0 102.640 1.30 203 80 2.65 2.70 4 251 51
24 120.0 107.170 1.30 202 80 2.65 2.70 4 80 51
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 13:06
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 15:14
EPA Method: 26A Raining 63 F Wind 1-3 Variable Date: 9/11/2018
Box Operator: CMF
Technician(s): CwW
Stack Di ional Data: Equipment:
Circular Meterbox ID Box 12 Probe ID 3C  Liner type: Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size: 0.2173 inches
Rectangular AH@ 1.846 Hot box ID MS5-hp Nozzle area: 0.000258 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.91 "Hg 0, 19.6 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.321 "H,O Rec. Nz. 0.199 inches Leak check vacuum, "Hg: 12 6
Stack Temperature 192 F
Assumed moisture 1.98 % Nozzle check for roundness:
Assumed meter temp. 735 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  108.484 dcf Ave. AP 1.308 "H,O Filter NA #
Wet mol. weight 28.64 M; (actual) Ave. VAP 1.1436 "H,0O Initial Final Gain
Actual H,O 2.38 % Ave. AH 2.7 "H,0 Impingers, g 200.0 228 28.0
Std. meter vol.  107.343 dscf Ave. T; 188.8 °F Silica gel, g 260.1 287.8 27.7
Isokinetic Average 101.8 % Ave. T, 77.2 °F Total water gain: 55.7
Meter Velocity Meter Condenser
Time Volume (dcf) AP Stack Temp. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,O0) |Temp. (°F)| (°F) |Calc. AH| Run AH ("Hg) (°F) (<68°F)
1 5.0 4.370 1.30 206 79 2.57 2.60 4 253 60
2 10.0 8.850 1.30 206 79 2.57 2.60 4 252 60
3 15.0 13.320 1.30 206 79 2.57 2.60 4 252 50
4 20.0 17.790 1.30 206 79 2.57 2.60 4 252 51
5 25.0 22.370 1.40 206 79 2.77 2.80 4 251 51
6 30.0 26.800 1.30 204 80 2.58 2.70 4 251 51
7 35.0 31.500 1.40 205 79 2.77 2.80 4 251 52
8 40.0 35.990 1.30 204 79 2.58 2.60 4 248 52
9 45.0 40.420 1.30 203 79 2.58 2.60 4 252 52
10 50.0 45.080 1.40 196 79 2.81 2.90 4 252 52
11 55.0 49.620 1.30 189 79 2.64 2.70 4 251 52
12 60.0 54.165 1.30 184 79 2.66 2.70 4 252 52
13 65.0 58.680 1.30 176 76 2.68 2.70 4 252 54
14 70.0 63.200 1.30 177 76 2.67 2.70 4 252 54
15 75.0 67.720 1.30 179 76 2.66 2.70 4 252 51
16 80.0 72.240 1.30 184 75 2.64 2.70 4 252 53
17 85.0 76.810 1.30 186 75 2.63 2.70 4 251 53
18 90.0 81.340 1.40 186 75 2.83 2.90 4 251 53
19 95.0 85.910 1.30 181 75 2.65 2.70 4 252 53
20 100.0 90.420 1.30 175 75 2.68 2.70 4 251 54
21 105.0 94.990 1.30 169 75 2.70 2.80 4 251 54
22 110.0 99.630 1.30 166 75 271 2.80 4 251 54
23 115.0 104.060 1.20 166 75 251 2.60 4 252 55
24 120.0 108.484 1.20 170 75 249 2.60 4 251 55
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 15:40
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 17:47
EPA Method: 26A Raining 63 F Wind 1-3 Variable Date:  9/11/2018
Box Operator: CMF
Technician(s): CW
Stack Di I Data: Equipment:
Circular Meterbox ID Box 12 Probe ID 3C Liner type: Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size: 0.2173 inches
Rectangular AH@ 1.846 Hot box ID M5-hp Nozzle area: 0.000258 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.91 "Hg 0, 19.6 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.001
Ave. AP 1.321 "H,O Rec. Nz. 0.199 inches Leak check vacuum, "Hg: 9 6
Stack Temperature 192 F
Assumed moisture 238 % Nozzle check for round
Assumed meter temp. 712 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume 106.576 dcf Ave. AP 1.333 "H,O Filter NA #
Wet mol. weight 28.64 M; (actual) Ave. VAP 1.1543 "H,0 Initial Final Gain
Actual H,O 241 % Ave. AH 2.663 "H,O Impingers, g 200.0 225 25.0
Std. meter vol.  105.957 dscf Ave. T, 201.8 °F Silica gel, g 2473 278 30.7
Isokinetic Average 100.6 % Ave. T, 74.6 °F Total water gain: 55.7
Meter Velocity Stack Meter Condenser
Time | Yolume (def) AP Temp. | Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) AH Run AH ("Hg) (°F) (<68°F)
1 5.0 4.390 1.30 194 71 2.56 2.60 3 252 57
2 10.0 8.750 1.30 198 72 2.55 2.60 3 252 57
3 15.0 13.170 1.30 200 72 2.54 2.60 3 252 59
4 20.0 17.720 1.40 201 72 273 2.80 3 252 60
5 25.0 22.290 1.40 201 73 2.74 2.80 3 251 61
6 30.0 26.990 1.50 202 74 2.94 3.00 3 251 63
7 35.0 31.580 1.40 203 74 2.74 2.80 3 251 66
8 40.0 36.000 1.30 203 75 2.55 2.60 3 251 64
9 45.0 40.510 1.40 204 75 2.74 2.80 3 251 62
10 50.0 44.880 1.30 204 75 2.54 2.60 3 251 61
11 55.0 49.290 1.30 203 76 2.55 2.60 3 251 62
12 60.0 53.688 1.30 202 76 2.55 2.60 3 250 61
13 65.0 57.950 1.20 202 75 235 2.40 3 251 60
14 70.0 62.300 1.30 202 75 2.55 2.60 3 251 60
15 75.0 66.690 1.30 202 76 2.55 2.60 3 251 60
16 80.0 71.040 1.40 203 76 2.75 2.80 3 250 62
17 85.0 75.540 1.40 203 75 2.74 2.70 3 251 63
18 90.0 80.130 1.40 202 76 2.75 2.80 3 252 64
19 95.0 84.690 1.40 202 76 2.75 2.80 4 251 64
20 100.0 89.110 1.30 202 75 2.55 2.60 4 252 64
21 105.0 93.500 1.30 202 76 2.55 2.60 4 251 66
22 110.0 97.900 1.30 202 76 2.55 2.60 3 251 66
23 115.0 102.260 1.30 203 75 2.55 2.60 3 251 66
24 120.0 106.576 1.20 203 75 235 2.40 3 251 68
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 10:36
Source: CFU 112 End Time: 12:41
Method: 26A Date: 9/11/2018
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 4.330 2.60 62 1 1.30 200 1.1402

10 8.620 2.60 63 2 1.30 200 1.1402

15 13.000 2.60 65 3 1.30 201 1.1402

20 17.330 2.60 66 4 1.30 201 1.1402

25 21.870 2.80 68 5 1.40 201 1.1832

30 26.410 2.80 69 6 1.40 201 1.1832

35 30.800 2.60 71 7 1.30 201 1.1402

40 35.200 2.60 71 8 1.30 201 1.1402

45 39.510 2.60 73 9 1.30 202 1.1402

50 44.010 2.60 73 10 1.30 202 1.1402

55 48.400 2.60 74 11 1.30 202 1.1402

60 52.903 2.60 75 12 1.30 201 1.1402

65 57.330 2.60 74 13 1.30 202 1.1402

70 61.810 2.60 76 14 1.30 202 1.1402

75 66.400 2.80 76 15 1.40 202 1.1832

80 71.170 3.00 77 16 1.50 203 1.2247

85 75.950 3.00 77 17 1.50 204 1.2247

90 80.330 2.60 78 18 1.30 204 1.1402

95 84.770 2.60 78 19 1.30 204 1.1402

100 89.200 2.60 78 20 1.30 204 1.1402

105 93.750 2.60 79 21 1.30 204 1.1402

110 98.150 2.70 80 22 1.30 203 1.1402

115 102.640 2.70 80 23 1.30 203 1.1402

120 107.170 2.70 80 24 1.30 202 1.1402

87



Client:

Source: CFU 112

Hollingsworth & Vose

Run: 1
Date: 09/11/18

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 107.170 dcf Rectangular

Water Volume 45.8 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.91 "Hg CO, Average 0.47 %vd
Static Pressure 0.56 "H,O O, Average 20.16 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.671 "H,O \Dp 1.1526 "H,O
Temperature, T, 735 °F Temperature, T, 202.1 °F
Temperature, T,, 533.5 "A(°R)  Temperature, T, 662.1 A (R)
Pressure Meter, P, 30.106 "Hg Pressure Stack, P 29.951 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, V a)

Actual Volume, Vel
Gas Stream Moisture

Moisture Vapor, VW yq)
Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

106.767 dscf
3.023 dscm
136.501 awcf

2.155 scf
0.0198
1.98 %v

28.88 Ib/Ib-mole

EPA Method 2 Stack Gas Flowrate:

Velocity, V, 72.69 fps

Volume (actual) 21,410.1 awcfm
20,986.2 adcfm

1,025,487.3 wsct/hr

1,005,182.7 dsct/hr
16,753.0 dscf/min

Volume (standard)

Volume/Mole, V/IM 482.618

Wet, M, 28.66 Ib/Ib-mole
Percent Isokinetic 101.1 %
Laboratory Results
HF < 4.05 pg/sample
HF < 4.05E-06 grams MW HF 20.01 g/mole
Emissions:
Concentration HF, C, < 5.85E-07 gr/dscf
< 1.34 pg/dscm
< 1.61E-03 ppmvd
Mass Emissions HF < 8.40E-05 Ib/hr

"<" represents MDL value



Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 13:06
Source: CFU 112 End Time: 15:14
Method: 26A Date: 09/11/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 4.370 2.60 79 1 1.30 206 1.1402

10 8.850 2.60 79 2 1.30 206 1.1402

15 13.320 2.60 79 3 1.30 206 1.1402

20 17.790 2.60 79 4 1.30 206 1.1402

25 22.370 2.80 79 5 1.40 206 1.1832

30 26.800 2.70 80 6 1.30 204 1.1402

35 31.500 2.80 79 7 1.40 205 1.1832

40 35.990 2.60 79 8 1.30 204 1.1402

45 40.420 2.60 79 9 1.30 203 1.1402

50 45.080 2.90 79 10 1.40 196 1.1832

55 49.620 2.70 79 11 1.30 189 1.1402

60 54.165 2.70 79 12 1.30 184 1.1402

65 58.680 2.70 76 13 1.30 176 1.1402

70 63.200 2.70 76 14 1.30 177 1.1402

75 67.720 2.70 76 15 1.30 179 1.1402

80 72.240 2.70 75 16 1.30 184 1.1402

85 76.810 2.70 75 17 1.30 186 1.1402

90 81.340 2.90 75 18 1.40 186 1.1832

95 85.910 2.70 75 19 1.30 181 1.1402

100 90.420 2.70 75 20 1.30 175 1.1402

105 94.990 2.80 75 21 1.30 169 1.1402

110 99.630 2.80 75 22 1.30 166 1.1402

115 104.060 2.60 75 23 1.20 166 1.0954

120 108.484 2.60 75 24 1.20 170 1.0954
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Client:

Source: CFU 112

Hollingsworth & Vose

Run: 2
Date: 09/11/18

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 108.484 dcf Rectangular

Water Volume 55.7 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.91 "Hg CO, Average 0.45 %vd
Static Pressure 0.56 "H,O O, Average 20.11 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.700 "H,O \Dp 1.1436 "H,O
Temperature, T, 772 °F Temperature, T, 188.8 °F
Temperature, T,, 537.2 "A(°R)  Temperature, T, 648.8 A (R)
Pressure Meter, P, 30.109 "Hg Pressure Stack, P 29.951 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, V a)

Actual Volume, Vel
Gas Stream Moisture

Moisture Vapor, VW yq)
Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

107.342 dscf
3.040 dscm
135.031 awcf

2.621 scf
0.0238
2.38 %v

28.88 Ib/Ib-mole

EPA Method 2 Stack Gas Flowrate:

Velocity, V, 71.45 fps

Volume (actual) 21,044.9 awcfm
20,544.0 adcfm

1,028,657.0 wsct/hr

1,004,175.0 dsct/hr
16,736.3 dscf/min

Volume (standard)

Volume/Mole, V/IM 472.923

Wet, M, 28.62 Ib/Ib-mole
Percent Isokinetic 101.8 %
Laboratory Results
HF < 3.69 pg/sample
HF < 3.69E-06 grams MW HF 20.01 g/mole
Emissions:
Concentration HF, C; < 5.30E-07 gr/dscf
< 1.21 pg/dscm
< 1.46E-03 ppmvd
Mass Emissions HF < 7.61E-05 Ib/hr

"<" represents MDL value



Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 15:40
Source: CFU 112 End Time: 17:47
Method: 26A Date: 09/11/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,O T, °F \Dp
0.000

5 4.390 2.60 71 1 1.30 194 1.1402

10 8.750 2.60 72 2 1.30 198 1.1402

15 13.170 2.60 72 3 1.30 200 1.1402

20 17.720 2.80 72 4 1.40 201 1.1832

25 22.290 2.80 73 5 1.40 201 1.1832

30 26.990 3.00 74 6 1.50 202 1.2247

35 31.580 2.80 74 7 1.40 203 1.1832

40 36.000 2.60 75 8 1.30 203 1.1402

45 40.510 2.80 75 9 1.40 204 1.1832

50 44.880 2.60 75 10 1.30 204 1.1402

55 49.290 2.60 76 11 1.30 203 1.1402

60 53.688 2.60 76 12 1.30 202 1.1402

65 57.950 2.40 75 13 1.20 202 1.0954

70 62.300 2.60 75 14 1.30 202 1.1402

75 66.690 2.60 76 15 1.30 202 1.1402

80 71.040 2.80 76 16 1.40 203 1.1832

85 75.540 2.70 75 17 1.40 203 1.1832

90 80.130 2.80 76 18 1.40 202 1.1832

95 84.690 2.80 76 19 1.40 202 1.1832

100 89.110 2.60 75 20 1.30 202 1.1402

105 93.500 2.60 76 21 1.30 202 1.1402

110 97.900 2.60 76 22 1.30 202 1.1402

115 102.260 2.60 75 23 1.30 203 1.1402

120 106.576 2.40 75 24 1.20 203 1.0954
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Client: Hollingsworth & Vose Run: 3
Source: CFU 112 Date: 09/11/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V,, 106.576 dcf Rectangular

Water Volume 55.7 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py 29.91 "Hg CO, Average 0.48 %vd
Static Pressure 0.56 "H,O O, Average 20.16 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.663 "H,O \/Dp 1.1543 "H,0O
Temperature, T, 74.6 °F Temperature, T, 201.8 °F
Temperature, T,, 534.6 "A ("R)  Temperature, T, 661.8 A (R)
Pressure Meter, P, 30.106 "Hg Pressure Stack, P, 29.951 "Hg
Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, V,a) 105.957 dscf Velocity, V, 72.83 fps

Actual Volume, V ,cran
Gas Stream Moisture

Moisture Vapor, Vw g
Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

3.000 dscm
136.001 awcf

2.621 scf
0.0241
2.41 %v

28.88 1b/Ib-mole

21,451.3 awcfm

20,934.3 adcfm
1,027,928.1 wscf/hr
1,003,155.0 dscf/hr

16,719.3 dscf/min

Volume (actual)

Volume (standard)

Volume/Mole, V/IM 482.399

Wet, M, 28.62 Ib/Ib-mole
Percent Isokinetic 100.5 %
Laboratory Results
HF < 3.71 pg/sample
HF < 3.71E-06 grams MW HF 20.01 g/mole
Emissions:
Concentration HF, C; < 5.40E-07 gr/dscf
<1.24 pg/dscm
< 1.49E-03 ppmvd
Mass Emissions HF < 7.74E-05 1b/hr

"<" represents MDL value



EPA Method 26A

Laboratory Results
HF
Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Sample Vol.

Lab ID Sample ID Sample Date Result MDL (ml) Units
18-S2212  CFU-112 Cont. 3 Run 1 9/11/2018 MDL 4.05 385.0  pg/sample
18-S2213  CFU-112 Cont. 3 Run 2 9/11/2018 MDL 3.69 350.0 pg/sample
18-S2214 CFU-112 Cont. 3 Run 3 9/11/2018 < MDL 3.71 352.0 ug/sample
18-S2221  0.1N H2S0O4 Blank 9/11/2018 < MDL 4.45 423.0 pg/sample

*If sample results are below MDL, MDL value is shown. A "<" sign designates less than MDL.

If blank values are below MDL, no blank corrections are performed.
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EPA Method 26A
Results Summary

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Run 1 2 3
Date 9/11/2018 9/11/2018 9/11/2018
Run Start Time 10:36 13:06 15:40
Run End Time 12:41 15:14 17:47
Duration, min. 120 120 120 Average
Barometric Pressure, '"Hg 29.91 29.91 29.91 29.91
Nozzle Dia., in. 0.2173 0.2173 0.2173 0.2173
Isokinetic Average, % 101.1 101.8 100.5 101.1
Sample Volume, dscf 106.767 107.342 105.957 106.689
Sample Volume, dscm 3.023 3.040 3.000 3.021
Stack Diameter, in. 30.00 30.00 30.00 30.00
Stack Area, sq.ft. 4.909 4.909 4.909 4.909
CO; %vd 0.47 0.45 0.48 0.47
0, %vd 20.16 20.11 20.16 20.14
Static Press., ""H,O 0.56 0.56 0.56 0.56
H,0 %v 1.98 2.38 2.41 2.26
Wet Molecular Weight, 1b/lb-mole 28.66 28.62 28.62 28.63
Velocity, FPS 72.69 71.45 72.83 72.32
ADCFM 20,986.2 20,544.0 20,934.3 20,821.5
AWCFM 21,410.1 21,044.9 21,451.3 21,302.1
DSCFM 16,753.0 16,736.3 16,719.3 16,736.2
Stack Temperature, °F 202.1 188.8 201.8 197.6
gr/dsef |< 5.85E-07 |< 5.30E-07 |< S5.40E-07 (< 5.52E-07
Concentration, C; | pg/dsem |< 1.34 < 1.21 < 1.24 < 1.26
HF ppmvd |< 1.61E-03 |< 146E-03 [< 149E-03 [< 1.52E-03
M. Ib/hr < 840E-05 |< 1761E-05 |< 7.74E-05 [< 7.92E-05
ass Ib/b glass [<  126E-07 |< 1.10E-07 |< 1.09E-07 |< 1.15E-07
Production Data Glass Production Ibs/hr 665.0 689.2 713.4 689.2

"<" represents MDL value
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EPA Methods 1-4, 26A
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Method: 26A

EPA Methods 1-4:

1) P, =Pb+ (AH/13.6) =
where Pb:
AH:

29.91 "Hg
2.671 "H,0

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

29.91 "Hg
0.56 "H,0

3) Va(std) = Vm(17.64)(Y)(§—$) =

where Vm:
Y:

Pm:

Tm:

107.170 def
1.0008
30.106 "Hg

533.5 °A

4) V (std) = (0.04706)(H,0) =

where H,O:
5) Bws = ( Vw(std)

where Vw(std):
Vm(std):

6) % H,0 =Bws x 100 =

7) V,(actual) = ( Yxvm )(

(1—-Bws)
where Y:

Vm:
Bws:
Ts:
Tm:
Pm:
Ps:

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

where CO,:
0,

Vw(std)+Vm(std)

45.80 g

)=

2.155 scf
106.767 dscf

) (5) =

1.0008
107.1699 dcf
0.0198
662.1 °A
533.5 °A
30.106 "Hg
29.951 "Hg

0.47 %vd
20.16 %vd

N2+CO= ( 1 00‘(02+C02):

Run:

Start Time:
End Time:
Date:

30.106 "Hg

29.951 "Hg

106.767 dsct

2.155 scf

0.0198

1.98 %v

136.501 awcf

28.88 1b/Ib-mole

79.37 %vd

1

10:36
12:41
9/11/2018
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 Date: 9/11/2018
9) M, = M (1 —Bws) + (18 x Bws) = 28.66 1b/Ib-mole
where My: 28.88 Ib/Ib-mole
Bws: 0.0198
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 4.909 sq. ft.
where Stack ID: 30 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. _ Ts _
11) Velocity, V, = 85.49(Cp) (Ave. Sqrt AP) ( ox MS)> = 72.69 fps
where Cp: 0.84
Ave. Sqrt AP: 1.1526
Ts: 662.1 °A
Ps: 29.951 "Hg
Ms: 28.66 1b/Ib-mole
12) AWCFM = (V,)(stack area)(60 sec/min) = 21,410.1 AWCFM
where V: 72.69 ft/sec
Stack Area: 4.909 sq. ft
13) ADCFM = (AWCFM)(1-Bws) = 20,986.2 ADCFM
where AWCFM: 21,410.1
Bws: 0.0198
528°A Ps
14) Qsw = 3600(V,)(stack area) ( - ) (29'92 ,,Hg) = 1,025,487.3 wscf/hr
where V: 72.69 ft/sec
Stack Area: 4.9090 sq. ft.
Ts: 662.1 °A
Ps: 29.951 "Hg
15) Qsd = (wsct/hr)(1-Bws) = 1,005,182.7 dscf/hr
where wscf/hr:  1,025,487.3
Bws: 0.0198
16) DSCEFM= (dscf/hr)/60 mins/hr = 16,753.0 DSCFM

where dscf/hr:  1,005,182.7

17) Nozzle Area = 3.1416 (Nozzle Size/24)? = 0.000258 sq. ft.
where Nozzle Size: 0.2173 inches



Client: Hollingsworth & Vose Run: 1

Source: CFU 112 Date: 9/11/2018
L. _ 0.0945(Ts)(Vm(std)) _
18) Isokinetic % = (Ps(VS)(nozzle area)(sampling time)(l—Bws)) - 1011 %
where Ts: 662.1 °A
Vm(Std): 106.767 dscf
Ps: 29.951 "Hg
Vs 72.69 ft/sec
Nozzle Area: 0.000258 sq. ft.
Sampling Time: 120 min.
Bws: 0.0198
EPA Method 26A:
19) HF laboratory results < 4.05 pg/sample
20) HF = (ng/sample)/1,000,000 = < 4.05E-06 grams/sample
21) Cs = (Sample grams/Vm(Std))(15.43grains/gram) = <  5.85E-07 gr/dscf
where Sample: 0.00000 grams
Vm(std) 106.767 dscf
22) Cs = (Sample grams*1,000,000 pg/gram )/Vm(std) = 1.34 pg/dscm
where Sample: 0.00000 grams
Vm(std) 3.023 dscm
23) Volume/Mole = (%ﬁfzfﬁwg)) = 482.618 Vol./Mole
where Ts: 662.1 °A
Ps: 29.951 "Hg
&x Vol
— hr ™ Mole _
24) ppmvd = ((MWx 0.00006 x ADCFM) — < 1.61E-03 ppmvd
where MW: 20.01 g/mol
Ib/hr: 0.00
Vol./Mole: 482.618
ADCFM: 20986.2
25) Mass Emission Rate = (Cs)(Stack flow)/7000gr/Ib = <  8.40E-05 Ib/hr

where Cs: 5.85E-07 gr/dscf
Stack Flow: 1,005,182.7 dscf/hr



Daily Gaseous Calibrations Log

Client: /’/f'(/

Source: £ fF o~ -1/ 2 «-Mmi3B/ 264
Date: €9/ /15

Test Technician: DS/3

Leak check:
Vacuum “ Rate Pass
— e |/
Method 205*
Target | X Direct X
10 74 0 X
5 JY% 10 X
10 < 0 X
5 X 10 X
10 X 0 X
5 X 10 p<_

*Use of a calibrated instrument required

Direct Analyzer Calibrations

0:% N\ NO \. c0o / CO: -
Target | x Nget ,/ x | Target /ﬁ Target | X
& X e | X
IPEEINVAN /N _l2.0X
20 x|/ NI/ [I\I4°2 [X

System Calibrations

0% NN« SN\ co A co NO: S Y
Target | x | Ta x | Targs /X | Target | x | Tanget /X )
& |[X paN € 4
(O % § \l2.0 [x [~£
~ System VOC Calibrations I
1 Initial target —F— Post Target
Zero S
Low \\
Mid/ \
Hgh -
Stratification test during run #1 S rrmrag Posa7T S
ps®
Test Times: R-1 o 34§ - R2|3:05 -|5:4Y R3 1S40 - |7.47

jo:35 - 1Z: l/ﬂ

Post lecwk checlc - p&5S



BISON ENGINEERING GASEOUS TESTING SUMMARY

Company Homngsworth & Vose Source CFU 112
mty Glass Plant #1 Date September 11, 2018
Location Corvams, OR
Run 1 2 3
Date 9/11/2018 | 9/11/2018 | 9/11/2018
Run Start Time 10:35 13:05 15:40
Run End Time 12:40 15:14 17:47
CO, %vd 0.47 0.45 0.48 0.47
O, %vd 20.16 20.11 20.16 20.14
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Bison Engineering, Inc.
Method 3A Oxygen

Calibration Error, System Bias and System Drift

Company:  Hollingsworth & Vose Source CFU 112 Instrument Make: Servomex
Facility: Glass Plant #1 Date September 11, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.03 0.05 0.10 pass 0.04 0.05 pass -0.05 pass Gas
Run 1] upscale 10.02 9.88 -0.70 pass 9.91 -0.55 pass 0.15 pass
zero 0.03 0.04 0.05 pass 0.07 0.20 pass 0.15 pass
Run 2] upscale 10.02 9.91 -0.55 pass 9.86 -0.80 pass -0.25 pass
zero 0.03 0.07 0.20 pass 0.06 0.15 pass -0.05 pass
Run 3] upscale 10.02 9.86 -0.80 pass 9.85 -0.85 pass -0.05 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR [ Zero Mid High
Calibration gas standards 0 10 20
Cal gas analyzer response 0.03 10.02 20.1
Analyzer Cal. Error 0.15 0.10 0.50
Analyzer Cal. Error < 2%" pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.
Method 3A CO2

Calibration Error, System Bias and System Drift

Company: Hollingsworth & Vose Source CFU 112 Instrument Make: Servomex
Facility: Glass Plant #1 Date September 11, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.12 0.18 1.50 pass 0.23 2.75 pass 1.25 pass Gas
Run 1] upscale 1.92 1.94 0.50 pass 2.00 2.00 pass 1.50 pass
zero 0.12 0.23 2.75 pass 0.19 1.75 pass -1.00 pass
Run 2] upscale 1.92 2.00 2.00 pass 1.94 0.50 pass -1.50 pass
zero 0.12 0.19 1.75 pass 0.21 2.25 pass 0.50 pass
Run 3] upscale 1.92 1.94 0.50 pass 1.96 1.00 pass 0.50 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR Zero Mid High
Calibration gas standards 0 2 4
Cal gas anal}zer response 0.12 1.92 4.06
Analyzer Cal. Error 3.00 -2.00 1.50
Analyzer Cal. Error < 2%* pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.

Method 205 Dilution System Check

Company: Hollingsworth & Vose Source: CFU 112 Instrument Make: Environics
Facility: Glass Plant #1 Date: September 11, 2018 Instrument Model: 4040
Location: Corvallis, OR Instrument Serial #: 3880
First Second Third Average |
High Level 10 % oxygen 10.04 10.02 10.04 10.04 |
Percent diff from avg recorded value| dilution system 0.0% -0.1% 0.1%
Pass or Fail +/- 2% PASS PASS PASS
Percent diff from target of 10% O, 0.4% 0.2% 0.4% 0.4%
Pass or Fail +/- 2% from target value PASS
Mid Level 5 % oxygen 5.02 5.03 5.03 5.03
Percent diff from avg recorded value| dilution system -0.1% 0.0% 0.0%
Pass or Fail +/- 2% PASS PASS PASS
Percent diff from target of 5% O, 0.5% 0.6% 0.6% 0.6%
Pass or Fail +/- 2% from target value PASS Instructions from Method 205
Tank value
Independent Mid Level Check 5% oxygen 9.93 9.92 9.92 9.92 9.893 | 3.2.2 Calculate the predicted concentration for each of the dilutions based on the flow rates
independ Percent diff from avg 0.32% through the gas dilution system (or the dilution ratios) and the certified concentration of the high
tank check Pass or Fail < 2% PASS - level supply gas.

Summary - Method 205 - Verification of Gas Dilution Systems for Field Instrument Calibrations

A gas dilution system can provide known values of calibration gases through

controlled dilution of high-level calibration gases with an appropriate dilution gas. The
calibration gases with an appropriate dilution gas. The instrumental

test methods in 40 CFR part 60 - e.g., Methods 3A, 6C, 7E, 10, 15, 16, 20, 25A and 25B
require on-site, multi-point point calibration using gases of known concentrations. A gas
dilution system that produces known low level calibration gases from high-level calibration
gases, with a degree of confidence similar to that for Protocol 1 gases, may be used for
compliance tests in lieu of multiple calibration gases when the gas dilution system is
demonstrated to meet the requirements of this method.

The gas dilution system shall be evaluated on one analyzer once during each field

test. A precalibrated analyzer is chosen, at the discretion of the source owner or operator, to
demonstrate that the gas dilution system produces predictable gas concentrations spanning a
range of concentrations. After meeting the requirements of this method, the remaining analyzers
may be calibrated with the dilution system in accordance to the requirements of the applicable
method for the duration of the field test.

The gas dilution system shall produce calibration gases whose
measured values are within +2 percent of the predicted values.

3.2.3 Introduce each of the dilutions from Section 3.2.1 into the analyzer or monitor one at a time
and determine the instrument response for each of the dilutions.

3.2.4 Repeat the procedure in Section 3.2.3 two times, i.e., until three injections are made at
dilution level. Calculate the average instrument response for each triplicate injection at each
dilution level. No single injection shall differ by more than +2 percent from the average
instrument response for that dilution.

3.2.5 For each level of dilution, calculate the difference between the average concentration
output recorded by the analyzer and the predicted concentration calculated in Section 3.2.2. The
average concentration output from the analyzer shall be within +2 percent of the

predicted value.

3.2.6 Introduce the mid - level supply gas directly into the analyzer, bypassing the gas dilution
system. Repeat the procedure twice more, for a total of three mid-level supply gas injections.

Calculate the average analyzer output concentration for the mid-level supply gas. The difference
between the certified concentration of the mid-evel supply gas and the average instrument
response shall be within +2 percent.

3.3 If the gas dilution system meets the criteria listed in Section 3.2, the gas
dilution system may be used throughout that field test.
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Stratification Check

Facility Glass Plant #1
Location Corvallis, OR Date 9/11/2018
Source CFU 112 Stack Dimensions 30 inches
3 POINT METHOD
% of diameter Pt location 02% Diff (+/-5%)  Pass/Fail
16.7% 1 5.01 20.10 0.68% PASS
50.0% 2 15.00 19.89 -0.37% PASS
83.3% 3 24.99 19.90 -0.32% PASS
AVERAGE: 19.96

*If 3 pt Method fails at < 10% level the gas stream is considered minimally stratified; perform
sampling at three points
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EPA Method 3A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Method: 3A

EPA Method 3A (O,):

Analyzer Calibration Error (Mid)

1) ACE = (%) x 100 =

where Cp;,:
Cy:
CS:

System Bias (Upscale)
2 _ (G4 —CDir _
) SB=(=227)x 100=
where Cp;,:
CS:
CS:

Drift Assessment (Upscale)
3) D=ISBg,.,-SB;!=
where SBgi,a:
SB;:

Effluent Gas Concentration

4 CGaS _ (CAVg i CO) ( Cyia ) =

C, —CO
where Cyy,:

10.02 ppmv
10.00 ppmv
20.00 ppmv

10.02 ppmv
9.88 ppmv
20.00 ppmv

-0.55 ppmv
-0.70 ppmv

19.90 ppmv
0.05 ppmv
10.00 ppmv
9.90 ppmv

Run:

Start Time:
End Time:
Date:

0.10 %v

-0.70 %v

0.15 %v

20.16 ppmv

1

10:35
12:40
9/11/2018
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EPA Method 3A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Method: 3A

EPA Method 3A (CO,):

Analyzer Calibration Error (Mid)

D ACE = (=2=) x 100 =
where Cp;;:
Cy:
CS:

System Bias (Upscale)
2 __ (C,—CDir _
) SB=(S2) x 100=
where Cp;;:
Cq:
CS:

Drift Assessment (Upscale)
3) D=ISBg,,-SB;!l=
where SBg; .10
SB;:

Effluent Gas Concentration

) Co=(Cry-Co) (F25) =

C, —CO
where Cy,,:

1.92 ppmv
2.00 ppmv
4.00 ppmv

1.92 ppmv
1.94 ppmv
4.00 ppmv

2.00 ppmv
0.50 ppmv

0.62 ppmv
0.21 ppmv
2.00 ppmv
1.97 ppmv

Run:

Start Time:
End Time:
Date:

-2.00 %v

0.50 %v

1.50 %v

0.47 ppmv

1

10:35
12:40
9/11/2018
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Hollingsworth & Vose
Daily Calibrations with Method 205

9/11/2018

Date Time 02 [%] CO2 [%]
9/11/2018  8:31:24 -0.08 0.15
9/11/2018  8:31:34 -0.08 0.15
9/11/2018  8:31:44 -0.08 0.15
9/11/2018  8:31:54 -0.08 0.15
9/11/2018  8:32:04 -0.08 0.15
9/11/2018  8:32:14 -0.05 0.15
9/11/2018  8:32:24 0.03 0.16
9/11/2018  8:32:34 0.03 0.15
9/11/2018  8:32:44 0.03 0.15
9/11/2018  8:32:54 0.03 0.16
9/11/2018  8:33:04 2.29 0.32

9/11/2018  8:33:14 19.96 20.24
9/11/2018  8:33:24 22.51 22.96
9/11/2018  8:33:34 22.01 23.02
9/11/2018  8:33:44 20.14 23.06
9/11/2018  8:33:54 20.08 19.7
9/11/2018  8:34:04 20.09 19.61
9/11/2018  8:34:14 20.09 19.63
9/11/2018  8:34:24 20.09 19.63
9/11/2018  8:34:34 20.09 19.63

9/11/2018  8:34:44 20.1 19.64
9/11/2018  8:34:54 20.1 19.64
9/11/2018  8:35:04 20.1 19.65
9/11/2018  8:35:14 20.1 19.65

9/11/2018  8:35:24 20.11 19.66
9/11/2018  8:35:34 20.11 19.66
9/11/2018  8:35:44 20.1 19.67
9/11/2018  8:35:54 20.07 19.67
9/11/2018  8:36:04 20.07 19.67
9/11/2018  8:36:14 19.52 19.65

9/11/2018  8:36:24 17.6 19.45
9/11/2018  8:36:34 18.39 19.39
9/11/2018  8:36:44 12.31 2.35
9/11/2018  8:36:54 10.07 0.27
9/11/2018  8:37:04 10.02 0.25
9/11/2018  8:37:14 10.02 0.24
9/11/2018  8:37:24 10.02 0.22
9/11/2018  8:37:34 10.02 0.21
9/11/2018 8:37:44 10.02 0.2
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Hollingsworth & Vose
Daily Calibrations with Method 205
9/11/2018

Date Time 02 [%] CO2 [%]

9/11/2018  8:37:54 9.42

0.19

Pre-Method 205 direct gas calibrated analyzer

02 [%]
Analyzer Zero 0.03
Analyzer Mid 10.02
Analyzer High 20.10
9/11/2018  8:38:04 8.81
9/11/2018  8:38:14 13.54
9/11/2018  8:38:24 11.9
9/11/2018  8:38:34 9.88

9/11/2018  8:38:44 10.09
9/11/2018  8:38:54 10.12
9/11/2018  8:39:04 10.07
9/11/2018  8:39:14 10.05
9/11/2018  8:39:24 10.05
9/11/2018  8:39:34 10.04
9/11/2018  8:39:44 10.05
9/11/2018  8:39:54 10.04
9/11/2018  8:40:04 10.05
9/11/2018  8:40:14 10.05

9/11/2018  8:40:24 9.98
9/11/2018  8:40:34 4.89
9/11/2018  8:40:44 4.96
9/11/2018  8:40:54 5.01
9/11/2018  8:41:04 5.02
9/11/2018 8:41:14 5.02
9/11/2018  8:41:24 5.03
9/11/2018  8:41:34 5.02
9/11/2018  8:41:44 8.62

9/11/2018  8:41:54 10.16
9/11/2018  8:42:04 10.07
9/11/2018  8:42:14 10.06

9/11/2018  8:42:24 9.94
9/11/2018  8:42:34 4.77
9/11/2018  8:42:44 4.97
9/11/2018  8:42:54 5.02

0.24
10.24
10.57

9.8

9.86

9.87

9.87

9.84

9.86

9.86

9.86

9.85

9.86

9.86

9.79

4.41

5.13

5.15

5.15

5.15

5.15

5.16

9.01

9.94

9.88

9.87

9.7

4.34

5.14

5.15
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Hollingsworth & Vose
Daily Calibrations with Method 205

9/11/2018
Date Time 02 [%] CO2 [%]
9/11/2018  8:43:04 5.03 5.16
9/11/2018  8:43:14 5.03 5.15
9/11/2018  8:43:24 5.03 5.16
9/11/2018  8:43:34 5.18 5.24
9/11/2018  8:43:44 10.29 10.62
9/11/2018  8:43:54 10.1 9.89
9/11/2018  8:44:04 10.06 9.86
9/11/2018  8:44:14 10.05 9.86
9/11/2018  8:44:24 10.04 9.86
9/11/2018  8:44:34 10.05 9.86
9/11/2018  8:44:44 10.05 9.86
9/11/2018  8:44:54 10.04 9.85
9/11/2018  8:45:04 10.04 9.86
9/11/2018  8:45:14 10.05 9.86
9/11/2018  8:45:24 10.05 9.86
9/11/2018  8:45:34 10.04 9.86
9/11/2018  8:45:44 9.44 8.96
9/11/2018  8:45:54 4.56 4.43
9/11/2018  8:46:04 4.99 5.14
9/11/2018  8:46:14 5.02 5.15
9/11/2018  8:46:24 5.03 5.16
9/11/2018  8:46:34 5.03 5.15
9/11/2018  8:46:44 5.03 5.15
9/11/2018  8:46:54 5.03 5.15
9/11/2018  8:47:04 5.03 5.16
9/11/2018  8:47:14 5.06 5.15
9/11/2018  8:47:24 2.44 2.07
9/11/2018  8:47:34 0.15 0.23
9/11/2018  8:47:44 0.08 0.21
9/11/2018  8:47:54 0.07 0.19
9/11/2018  8:48:04 0.07 0.19
9/11/2018  8:48:14 0.07 0.17
9/11/2018  8:48:24 0.06 0.17
9/11/2018  8:48:34 0.07 0.17
9/11/2018  8:48:44 0.06 0.16
9/11/2018  8:48:54 0.06 0.17
9/11/2018  8:49:04 0.06 0.16
9/11/2018  8:49:14 0.06 0.16
9/11/2018  8:49:24 0.06 0.16
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Hollingsworth & Vose
Daily Calibrations with Method 205

9/11/2018
Date Time 02 [%] CO2 [%]
9/11/2018  8:49:34 0.06 0.16
9/11/2018  8:49:44 0.06 0.15
9/11/2018  8:49:54 0.19 0.16
9/11/2018  8:50:04 8.37 0.18
9/11/2018  8:50:14 9.89 0.15
9/11/2018  8:50:24 9.95 0.15
9/11/2018  8:50:34 9.96 0.15
9/11/2018  8:50:44 10 0.14
9/11/2018  8:50:54 5.81 0.14
9/11/2018  8:51:04 0.29 0.14
9/11/2018  8:51:14 0.08 0.15
9/11/2018  8:51:24 0.07 0.14
9/11/2018  8:51:34 0.07 0.14
9/11/2018  8:51:44 0.06 0.14
9/11/2018  8:51:54 0.04 0.14
9/11/2018  8:52:04 3.2 0.14
9/11/2018  8:52:14 9.54 0.14
9/11/2018  8:52:24 9.9 0.13
9/11/2018  8:52:34 9.91 0.12
9/11/2018  8:52:44 9.92 0.13
9/11/2018  8:52:54 9.92 0.13
9/11/2018  8:53:04 9.92 0.13
9/11/2018  8:53:14 9.92 0.13
9/11/2018  8:53:24 9.63 0.13
9/11/2018  8:53:34 1.41 0.13
9/11/2018  8:53:44 0.06 0.13
9/11/2018  8:53:54 0.03 0.12
9/11/2018  8:54:04 0.02 0.13
9/11/2018  8:54:14 0.02 0.12
9/11/2018  8:54:24 0.02 0.12
9/11/2018  8:54:34 0.02 0.13
9/11/2018  8:54:44 0.02 0.12
9/11/2018  8:54:54 0.01 0.12
9/11/2018  8:55:04 0.89 0.13
9/11/2018  8:55:14 8.95 0.12
9/11/2018  8:55:24 9.88 0.12
9/11/2018  8:55:34 9.91 0.12
9/11/2018  8:55:44 9.91 0.12
9/11/2018  8:55:54 9.92 0.12
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Hollingsworth & Vose
Daily Calibrations with Method 205

9/11/2018

Date

9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018

Analyzer Zero
Analyzer Mid
Analyzer High

Time
8:56:04
8:56:14
8:56:24
8:56:34
8:56:44
8:56:54
8:57:04
8:57:14
8:57:24
8:57:34
8:57:44
8:57:54
8:58:04
8:58:14
8:58:24
8:58:34
8:58:44
8:58:54
8:59:04
8:59:14
8:59:24
8:59:34
8:59:44
8:59:54
9:00:04
9:00:14
9:00:24
9:00:34
9:00:44
9:00:54
9:01:04
9:01:14
9:01:24
9:01:34

02 [%]
9.92
9.92
9.92
9.19
8.99
3.78
0.95
4.27

3.9
3.89
4.37
2.11
0.37
0.21
0.04
3.46
4.04
3.99

4

4

4
4.01
4.01
4.01
3.97
2.45
2.04
1.99

N N NNN

2.03

CO2 [%]
0.13
0.12
0.12
0.12
0.12

0.2
0.85
4.51
4.08

4.1
4.41
1.56
0.33
0.19
0.13
3.87
4.22
4.21
4.22
4.21
4.12
4.06
4.06
4.07
4.03
1.92
1.93
191
191
1.92
1.92
1.92
1.92
191

CO2 [%]
0.12
1.92
4.06
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Hollingsworth & Vose
Daily Calibrations with Method 205

9/11/2018
Date Time 02 [%] CO2 [%]
02 [%] 02 [%]
M-205 10.04 0.06
5.02 9.93
10.02 0.07
5.03 9.92
10.04 0.02
5.03 9.92
SYSTEM
9/11/2018  9:01:44 17.42 0.43
9/11/2018  9:01:54 18.35 0.43
9/11/2018  9:02:04 14.21 0.85
9/11/2018  9:02:14 12.64 1
9/11/2018  9:02:24 12.2 1.04
9/11/2018  9:02:34 15.53 0.71
9/11/2018  9:02:44 16.72 0.79
9/11/2018  9:02:54 13.55 1.49
9/11/2018  9:03:04 11.05 1.71
9/11/2018  9:03:14 6.74 1.71
9/11/2018  9:03:24 5.46 1.69
9/11/2018  9:03:34 5.12 1.68
9/11/2018  9:03:44 5.01 1.68
9/11/2018  9:03:54 4.98 1.68
9/11/2018  9:04:04 497 1.68
9/11/2018  9:04:14 4.97 1.68
9/11/2018  9:04:24 497 1.68
9/11/2018  9:04:34 5.01 1.68
9/11/2018  9:04:44 5.09 1.68
9/11/2018  9:04:54 4.59 1.72
9/11/2018  9:05:04 4 1.76
9/11/2018  9:05:14 2.98 1.85
9/11/2018  9:05:24 2.45 1.92
9/11/2018  9:05:34 2.29 1.93
9/11/2018  9:05:44 2.24 1.94
9/11/2018  9:05:54 2.21 1.94
9/11/2018  9:06:04 2.2 1.94
9/11/2018  9:06:14 2.19 1.95
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Hollingsworth & Vose
Daily Calibrations with Method 205

9/11/2018
Date Time 02 [%] CO2 [%]
9/11/2018  9:06:24 2.18 1.93
9/11/2018 9:06:34 1.43 1.21
9/11/2018  9:06:44 0.62 0.52
9/11/2018  9:06:54 0.36 0.3
9/11/2018  9:07:04 0.28 0.22
9/11/2018 9:07:14 0.26 0.2
9/11/2018  9:07:24 0.25 0.18
9/11/2018 9:07:34 0.25 0.18
9/11/2018  9:07:44 0.25 0.18
9/11/2018 9:07:54 0.25 0.17
9/11/2018  9:08:04 0.25 0.18
9/11/2018  9:08:14 0.25 0.18
9/11/2018  9:08:24 0.25 0.18
9/11/2018  9:08:34 0.25 0.18
9/11/2018  9:08:44 0.25 0.18
9/11/2018  9:08:54 0.25 0.18
9/11/2018  9:09:04 0.25 0.18
9/11/2018  9:09:14 1.47 0.19
9/11/2018  9:09:24 2.08 0.21
9/11/2018  9:09:34 0.84 0.18
9/11/2018  9:09:44 0.42 0.18
9/11/2018  9:09:54 0.3 0.18
9/11/2018  9:10:04 0.26 0.18
9/11/2018 9:10:14 0.25 0.18
9/11/2018  9:10:24 0.21 0.18
9/11/2018 9:10:34 0.05 0.18
9/11/2018  9:10:44 0.05 0.18
9/11/2018 9:10:54 0.05 0.17
9/11/2018  9:11:04 0.05 0.18
9/11/2018 9:11:14 0.05 0.18
9/11/2018  9:11:24 0.05 0.18
9/11/2018 9:11:34 0.05 0.18
9/11/2018  9:11:44 0.05 0.18
9/11/2018 9:11:54 0.05 0.17
9/11/2018  9:12:04 0.06 0.17
9/11/2018 9:12:14 6.42 0.2
9/11/2018  9:12:24 14.04 0.6
9/11/2018 9:12:34 11.64 5.67
9/11/2018  9:12:44 10.41 8.29
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Hollingsworth & Vose
Daily Calibrations with Method 205

9/11/2018
Date Time 02 [%] CO2 [%]
9/11/2018 9:12:54 10.03 9.09
9/11/2018 9:13:04 9.93 9.32
9/11/2018 9:13:14 9.9 9.4
9/11/2018 9:13:24 9.88 9.42
9/11/2018 9:13:34 9.88 9.43
9/11/2018 9:13:44 9.88 9.44
9/11/2018 9:13:54 9.88 9.44
9/11/2018 9:14:04 9.89 9.45
9/11/2018 9:14:14 9.87 9.45
9/11/2018 9:14:24 12.07 7.43
9/11/2018 9:14:34 17.4 2.72
02 [%] €02 [%]
System Zero 0.05 0.18
System Mid 9.88 1.94
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Hollingswoth & Vose

CFU #112

Run #1

Date Time 02[%] CO2[%]
9/11/2018 10:35:56 20.06 0.61 Stratification Check
9/11/2018 10:36:56 20.07 0.60
9/11/2018 10:37:56 20.41 0.41
9/11/2018 10:38:56 20.06 0.60
9/11/2018 10:39:56 19.91 0.61 20.10
9/11/2018 10:40:56 19.90 0.61
9/11/2018 10:41:56 19.89 0.61
9/11/2018 10:42:56 19.89 0.61
9/11/2018 10:43:56 19.89 0.61
9/11/2018 10:44:56 19.90 0.61 19.89
9/11/2018 10:45:56 19.90 0.61
9/11/2018 10:46:56 19.90 0.62
9/11/2018 10:47:56 19.90 0.62
9/11/2018 10:48:56 19.90 0.62
9/11/2018 10:49:56 19.90 0.62 19.90
9/11/2018 10:50:56 19.89 0.62
9/11/2018 10:51:56 19.90 0.62
9/11/2018 10:52:56 19.90 0.62
9/11/2018 10:53:56 19.89 0.62
9/11/2018 10:54:56 19.89 0.62
9/11/2018 10:55:56 19.89 0.63
9/11/2018 10:56:56 19.88 0.63
9/11/2018 10:57:56 19.89 0.62
9/11/2018 10:58:56 19.90 0.62
9/11/2018 10:59:56 19.90 0.61
9/11/2018 11:00:56 19.90 0.61
9/11/2018 11:01:56 19.89 0.61
9/11/2018 11:02:56 19.89 0.61
9/11/2018 11:03:56 19.89 0.61
9/11/2018 11:04:56 19.90 0.61
9/11/2018 11:05:56 19.89 0.61
9/11/2018 11:06:56 19.89 0.61
9/11/2018 11:07:56 19.90 0.61
9/11/2018 11:08:56 19.89 0.61
9/11/2018 11:09:56 19.89 0.61
9/11/2018 11:10:56 19.88 0.62
9/11/2018 11:11:56 19.89 0.62
9/11/2018 11:12:56 19.90 0.61
9/11/2018 11:13:56 19.90 0.62
9/11/2018 11:14:56 19.89 0.62
9/11/2018 11:15:56 19.88 0.63
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Hollingswoth & Vose

CFU #112

Run #1

Date Time 02[%] CO2[%]
9/11/2018 11:16:56 19.89 0.63
9/11/2018 11:17:56 19.90 0.62
9/11/2018 11:18:56 19.90 0.62
9/11/2018 11:19:56 19.90 0.62
9/11/2018 11:20:56 19.89 0.62
9/11/2018 11:21:56 19.89 0.62
9/11/2018 11:22:56 19.89 0.62
9/11/2018 11:23:56 19.88 0.62
9/11/2018 11:24:56 19.88 0.62
9/11/2018 11:25:56 19.89 0.62
9/11/2018 11:26:56 19.90 0.61
9/11/2018 11:27:56 19.90 0.61
9/11/2018 11:28:56 19.89 0.61
9/11/2018 11:29:56 19.89 0.61
9/11/2018 11:30:56 19.89 0.61
9/11/2018 11:31:56 19.88 0.61
9/11/2018 11:32:56 19.89 0.61
9/11/2018 11:33:56 19.88 0.62
9/11/2018 11:34:56 19.88 0.62
9/11/2018 11:35:56 19.89 0.62
9/11/2018 11:36:56 19.89 0.61
9/11/2018 11:37:56 19.90 0.62
9/11/2018 11:38:56 19.89 0.62
9/11/2018 11:39:56 19.89 0.62
9/11/2018 11:40:56 19.89 0.62
9/11/2018 11:41:56 19.90 0.63
9/11/2018 11:42:56 19.89 0.63
9/11/2018 11:43:56 19.89 0.63
9/11/2018 11:44:56 19.88 0.63
9/11/2018 11:45:56 19.90 0.62
9/11/2018 11:46:56 19.90 0.62
9/11/2018 11:47:56 19.90 0.62
9/11/2018 11:48:56 19.89 0.62
9/11/2018 11:49:56 19.89 0.62
9/11/2018 11:50:56 19.90 0.62
9/11/2018 11:51:56 19.89 0.62
9/11/2018 11:52:56 19.90 0.61
9/11/2018 11:53:56 19.89 0.61
9/11/2018 11:54:56 19.89 0.61
9/11/2018 11:55:56 19.89 0.61
9/11/2018 11:56:56 19.88 0.61

115



Hollingswoth & Vose

CFU #112

Run #1

Date Time 02[%] CO2[%]
9/11/2018 11:57:56 19.90 0.61
9/11/2018 11:58:56 19.90 0.61
9/11/2018 11:59:56 19.90 0.61
9/11/2018 12:00:56 19.90 0.61
9/11/2018 12:01:56 19.90 0.61
9/11/2018 12:02:56 19.89 0.62
9/11/2018 12:03:56 19.89 0.62
9/11/2018 12:04:56 19.89 0.62
9/11/2018 12:05:56 19.89 0.62
9/11/2018 12:06:56 19.89 0.63
9/11/2018 12:07:56 19.89 0.63
9/11/2018 12:08:56 19.90 0.62
9/11/2018 12:09:56 19.89 0.62
9/11/2018 12:10:56 19.90 0.62
9/11/2018 12:11:56 19.89 0.63
9/11/2018 12:12:56 19.89 0.63
9/11/2018 12:13:56 19.89 0.63
9/11/2018 12:14:56 19.89 0.62
9/11/2018 12:15:56 19.89 0.62
9/11/2018 12:16:56 19.89 0.62
9/11/2018 12:17:56 19.89 0.61
9/11/2018 12:18:56 19.89 0.61
9/11/2018 12:19:56 19.89 0.61
9/11/2018 12:20:56 19.89 0.61
9/11/2018 12:21:56 19.89 0.61
9/11/2018 12:22:56 19.89 0.61
9/11/2018 12:23:56 19.89 0.60
9/11/2018 12:24:56 19.89 0.61
9/11/2018 12:25:56 19.88 0.61
9/11/2018 12:26:56 19.88 0.61
9/11/2018 12:27:56 19.88 0.62
9/11/2018 12:28:56 19.88 0.62
9/11/2018 12:29:56 19.89 0.62
9/11/2018 12:30:56 19.89 0.62
9/11/2018 12:31:56 19.88 0.63
9/11/2018 12:32:56 19.88 0.63
9/11/2018 12:33:56 19.88 0.63
9/11/2018 12:34:56 19.88 0.63
9/11/2018 12:35:56 19.88 0.63
9/11/2018 12:36:56 19.88 0.63
9/11/2018 12:37:56 19.88 0.63
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Hollingswoth & Vose

CFU #112

Run #1

Date Time 02[%] CO2[%]
9/11/2018 12:38:56 19.88 0.62
9/11/2018 12:39:56 19.88 0.62

Final Average 19.90 0.62

Bias Check

Date Time 02[%] CO2[%]

9/11/2018 12:41:36 19.63 12.20
9/11/2018 12:41:46 19.75 12.49
9/11/2018 12:41:56 15.80 11.43
9/11/2018 12:42:06 11.81 10.01

9/11/2018 12:42:16 10.52 9.63
9/11/2018 12:42:26 10.11 9.51
9/11/2018 12:42:36 9.98 9.48
9/11/2018 12:42:46 9.93 9.47
9/11/2018 12:42:56 9.92 9.46
9/11/2018 12:43:06 9.91 9.46
9/11/2018 12:43:16 9.91 9.47
9/11/2018 12:43:26 9.91 9.47
9/11/2018 12:43:36 9.91 9.47
9/11/2018 12:43:46 9.91 9.47
9/11/2018 12:43:56 9.91 9.47
9/11/2018 12:44:06 9.51 9.03
9/11/2018 12:44:16 4.82 4.44
9/11/2018 12:44:26 2.52 2.58
9/11/2018 12:44:36 2.17 2.23
9/11/2018 12:44:46 2.04 2.09
9/11/2018 12:44:56 2.00 2.04
9/11/2018 12:45:06 2.00 2.00
9/11/2018 12:45:16 1.99 2.00
9/11/2018 12:45:26 1.98 2.00
9/11/2018 12:45:36 1.97 1.98
9/11/2018 12:45:46 1.21 1.23
9/11/2018 12:45:56 0.43 0.57
9/11/2018 12:46:06 0.17 0.35
9/11/2018 12:46:16 0.09 0.27
9/11/2018 12:46:26 0.06 0.25
9/11/2018 12:46:36 0.05 0.23
9/11/2018 12:46:46 0.04 0.23
9/11/2018 12:46:56 0.04 0.22
9/11/2018 12:47:06 0.04 0.23
9/11/2018 12:47:16 0.04 0.22
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Hollingswoth & Vose

CFU #112

Run #1

Date Time 02[%] CO2[%]
9/11/2018 12:47:26 0.04 0.22
9/11/2018 12:47:36 5.51 0.34
9/11/2018 12:47:46 14.61 0.53
9/11/2018 12:47:56 18.11 0.60
9/11/2018 12:48:06 19.25 0.62
9/11/2018 12:48:16 19.61 0.63
9/11/2018 12:48:26 19.74 0.63
9/11/2018 12:48:36 19.78 0.63
9/11/2018 12:48:46 19.80 0.62
9/11/2018 12:48:56 19.81 0.62
9/11/2018 12:49:06 19.82 0.62

02[%] CO2[%]
System Zero 0.04 0.23
System Mid 9.91 2.00
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Hollingswoth & Vose

CFU #112
Run #2

Date
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018

Time

13:05:56
13:06:56
13:07:56
13:08:56
13:09:56
13:10:56
13:11:56
13:12:56
13:13:56
13:14:56
13:15:56
13:16:56
13:17:56
13:18:56
13:19:56
13:20:56
13:21:56
13:22:56
13:23:56
13:24:56
13:25:56
13:26:56
13:27:56
13:28:56
13:29:56
13:30:56
13:31:56
13:32:56
13:33:56
13:34:56
13:35:56
13:36:56
13:37:56
13:38:56
13:39:56
13:40:56
13:41:56
13:42:56
13:43:56
13:44:56
13:45:56

02 [%]
19.86
19.86
19.85
19.85
19.84
19.84
19.84
19.84
19.84
19.85
19.84
19.84
19.85
19.85
19.85
19.84
19.84
19.83
19.82
19.82
19.82
19.83
19.83
19.83
19.83
19.83
19.83
19.83
19.83
19.83
19.83
19.83
19.83
19.82
19.83
19.83
19.83
19.83
19.82
19.82
19.82

CO2 [%]
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.62
0.62
0.63
0.63
0.63
0.62
0.63
0.62
0.62
0.62
0.62
0.62
0.61
0.61
0.61
0.60
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.62
0.62
0.62
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Hollingswoth & Vose

CFU #112
Run #2

Date
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018

Time

13:46:56
13:47:56
13:48:56
13:49:56
13:50:56
13:51:56
13:52:56
13:53:56
13:54:56
13:55:56
13:56:56
13:57:56
13:58:56
13:59:56
14:00:56
14:01:56
14:02:56
14:03:56
14:04:56
14:05:56
14:06:56
14:07:56
14:08:56
14:09:56
14:10:56
14:11:56
14:12:56
14:13:56
14:14:56
14:15:56
14:16:56
14:17:56
14:18:56
14:19:56
14:20:56
14:21:56
14:22:56
14:23:56
14:24:56
14:25:56
14:26:56

02 [%]
19.83
19.83
19.83
19.84
19.83
19.83
19.82
19.82
19.82
19.82
19.82
19.83
19.82
19.83
19.82
19.82
19.83
19.83
19.83
19.82
19.81
19.82
19.83
19.82
19.82
19.82
19.82
19.81
19.81
19.82
19.82
19.82
19.81
19.81
19.81
19.81
19.81
19.81
19.81
19.81
19.81

CO2 [%]
0.62
0.62
0.61
0.61
0.62
0.62
0.62
0.62
0.61
0.61
0.61
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.61
0.61
0.61
0.61
0.61
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.61
0.61
0.61
0.61
0.61
0.61
0.61
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Hollingswoth & Vose

CFU #112
Run #2

Date
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018

Time

14:27:56
14:28:56
14:29:56
14:30:56
14:31:56
14:32:56
14:33:56
14:34:56
14:35:56
14:36:56
14:37:56
14:38:56
14:39:56
14:40:56
14:41:56
14:42:56
14:43:56
14:44:56
14:45:56
14:46:56
14:47:56
14:48:56
14:49:56
14:50:56
14:51:56
14:52:56
14:53:56
14:54:56
14:55:56
14:56:56
14:57:56
14:58:56
14:59:56
15:00:56
15:01:56
15:02:56
15:03:56
15:04:56
15:05:56
15:06:56
15:07:56

02 [%]
19.81
19.81
19.81
19.81
19.81
19.82
19.81
19.82
19.83
19.82
19.83
19.84
19.83
19.82
19.82
19.82
19.82
19.82
19.83
19.83
19.83
19.82
19.81
19.82
19.81
19.81
19.81
19.81
19.82
19.82
19.81
19.82
19.82
19.81
19.81
19.81
19.81
19.81
19.81
19.81
19.81

CO2 [%]
0.61
0.61
0.61
0.61
0.62
0.61
0.62
0.62
0.62
0.62
0.62
0.61
0.62
0.62
0.62
0.62
0.62
0.62
0.61
0.60
0.60
0.60
0.61
0.60
0.61
0.61
0.61
0.61
0.61
0.61
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.63
0.62
0.62
0.62
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Hollingswoth & Vose

CFU #112
Run #2

Date
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018

Time

15:08:56
15:09:56
15:10:56
15:11:56
15:12:56
15:13:56

Final Average

Bias Check
Date
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018

Time

15:15:06
15:15:16
15:15:26
15:15:36
15:15:46
15:15:56
15:16:06
15:16:16
15:16:26
15:16:36
15:16:46
15:16:56
15:17:06
15:17:16
15:17:26
15:17:36
15:17:46
15:17:56
15:18:06
15:18:16
15:18:26
15:18:36
15:18:46
15:18:56
15:19:06
15:19:16
15:19:26
15:19:36
15:19:46
15:19:56
15:20:06

02 [%]

19.81
19.80
19.82
19.81
19.81
19.81
19.82

02 [%]

19.80
18.56
10.44
3.53
1.15
0.42
0.19
0.12
0.09
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.48
1.46
1.78
1.88
1.92
1.93
1.94
1.94
1.95
1.95
1.95
1.95
1.95
1.96

CO2 [%]

0.62
0.62
0.61
0.61
0.61
0.61
0.61

CO2 [%]

0.61
0.64
0.54
0.32
0.23
0.21
0.20
0.19
0.20
0.19
0.19
0.20
0.19
0.20
0.20
0.20
0.19
0.62
1.40
1.70
1.81
1.87
1.90
191
1.92
1.93
1.93
1.94
1.94
1.95
1.94

122



Hollingswoth & Vose

CFU #112
Run #2

Date
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018

System Zero
System Mid

Time

15:20:16
15:20:26
15:20:36
15:20:46
15:20:56
15:21:06
15:21:16
15:21:26
15:21:36
15:21:46
15:21:56
15:22:06
15:22:16
15:22:26
15:22:36
15:22:46
15:22:56
15:23:06
15:23:16
15:23:26
15:23:36

02 [%]
1.95
1.97
5.39
8.50
9.43
9.72
9.81
9.84
9.85
9.86
9.86
9.87
9.86
9.86
9.86
9.85

11.15
16.17
18.57
19.37
19.63

02 [%]
0.07
9.86

CO2 [%]
1.94
1.97
5.73
8.39
9.11
9.32
9.39
9.42
9.44
9.44
9.45
9.46
9.46
9.46
9.46
9.47
8.27
3.72
1.59
1.01
0.78

CO2 [%]
0.19
1.94
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Hollingswoth & Vose

CFU #112

Run #3

Date Time 02[%] CO2[%]
9/11/2018 15:40:56 19.80 0.62
9/11/2018 15:41:56 19.81 0.61
9/11/2018 15:42:56 19.81 0.62
9/11/2018 15:43:56 19.81 0.62
9/11/2018 15:44:56 19.81 0.62
9/11/2018 15:45:56 19.80 0.62
9/11/2018 15:46:56 19.81 0.62
9/11/2018 15:47:56 19.80 0.62
9/11/2018 15:48:56 19.80 0.63
9/11/2018 15:49:56 19.80 0.63
9/11/2018 15:50:56 19.80 0.63
9/11/2018 15:51:56 19.81 0.63
9/11/2018 15:52:56 19.80 0.63
9/11/2018 15:53:56 19.80 0.63
9/11/2018 15:54:56 19.80 0.63
9/11/2018 15:55:56 19.80 0.63
9/11/2018 15:56:56 19.80 0.62
9/11/2018 15:57:56 19.79 0.63
9/11/2018 15:58:56 19.80 0.62
9/11/2018 15:59:56 19.80 0.62
9/11/2018 16:00:56 19.80 0.62
9/11/2018 16:01:56 19.79 0.62
9/11/2018 16:02:56 19.79 0.62
9/11/2018 16:03:56 19.80 0.62
9/11/2018 16:04:56 19.80 0.62
9/11/2018 16:05:56 19.80 0.62
9/11/2018 16:06:56 19.80 0.62
9/11/2018 16:07:56 19.79 0.62
9/11/2018 16:08:56 19.79 0.62
9/11/2018 16:09:56 19.79 0.62
9/11/2018 16:10:56 19.80 0.63
9/11/2018 16:11:56 19.80 0.62
9/11/2018 16:12:56 19.79 0.63
9/11/2018 16:13:56 19.79 0.63
9/11/2018 16:14:56 19.79 0.63
9/11/2018 16:15:56 19.79 0.64
9/11/2018 16:16:56 19.80 0.63
9/11/2018 16:17:56 19.79 0.63
9/11/2018 16:18:56 19.79 0.63
9/11/2018 16:19:56 19.79 0.63
9/11/2018 16:20:56 19.79 0.63
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Hollingswoth & Vose

CFU #112

Run #3

Date Time 02[%] CO2[%]
9/11/2018 16:21:56 19.80 0.62
9/11/2018 16:22:56 19.79 0.62
9/11/2018 16:23:56 19.79 0.62
9/11/2018 16:24:56 19.79 0.62
9/11/2018 16:25:56 19.78 0.62
9/11/2018 16:26:56 19.79 0.62
9/11/2018 16:27:56 19.79 0.62
9/11/2018 16:28:56 19.79 0.62
9/11/2018 16:29:56 19.79 0.62
9/11/2018 16:30:56 19.79 0.62
9/11/2018 16:31:56 19.80 0.62
9/11/2018 16:32:56 19.79 0.62
9/11/2018 16:33:56 19.79 0.62
9/11/2018 16:34:56 19.79 0.63
9/11/2018 16:35:56 19.79 0.63
9/11/2018 16:36:56 19.79 0.63
9/11/2018 16:37:56 19.79 0.63
9/11/2018 16:38:56 19.79 0.64
9/11/2018 16:39:56 19.79 0.63
9/11/2018 16:40:56 19.79 0.63
9/11/2018 16:41:56 19.80 0.63
9/11/2018 16:42:56 19.80 0.63
9/11/2018 16:43:56 19.80 0.63
9/11/2018 16:44:56 19.80 0.63
9/11/2018 16:45:56 19.80 0.62
9/11/2018 16:46:56 19.80 0.62
9/11/2018 16:47:56 19.80 0.62
9/11/2018 16:48:56 19.80 0.62
9/11/2018 16:49:56 19.80 0.61
9/11/2018 16:50:56 19.80 0.61
9/11/2018 16:51:56 19.79 0.62
9/11/2018 16:52:56 19.79 0.62
9/11/2018 16:53:56 19.78 0.62
9/11/2018 16:54:56 19.78 0.62
9/11/2018 16:55:56 19.79 0.62
9/11/2018 16:56:56 19.79 0.62
9/11/2018 16:57:56 19.80 0.62
9/11/2018 16:58:56 19.80 0.62
9/11/2018 16:59:56 19.80 0.62
9/11/2018 17:00:56 19.79 0.63
9/11/2018 17:01:56 19.79 0.63
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Hollingswoth & Vose

CFU #112

Run #3

Date Time 02[%] CO2[%]
9/11/2018 17:02:56 19.80 0.63
9/11/2018 17:03:56 19.79 0.64
9/11/2018 17:04:56 19.80 0.63
9/11/2018 17:05:56 19.81 0.63
9/11/2018 17:06:56 19.80 0.63
9/11/2018 17:07:56 19.81 0.63
9/11/2018 17:08:56 19.80 0.63
9/11/2018 17:09:56 19.79 0.63
9/11/2018 17:10:56 19.79 0.63
9/11/2018 17:11:56 19.79 0.63
9/11/2018 17:12:56 19.80 0.62
9/11/2018 17:13:56 19.80 0.62
9/11/2018 17:14:56 19.81 0.61
9/11/2018 17:15:56 19.80 0.62
9/11/2018 17:16:56 19.79 0.62
9/11/2018 17:17:56 19.79 0.62
9/11/2018 17:18:56 19.80 0.62
9/11/2018 17:19:56 19.80 0.62
9/11/2018 17:20:56 19.80 0.62
9/11/2018 17:21:56 19.79 0.63
9/11/2018 17:22:56 19.80 0.62
9/11/2018 17:23:56 19.79 0.63
9/11/2018 17:24:56 19.79 0.63
9/11/2018 17:25:56 19.80 0.63
9/11/2018 17:26:56 19.79 0.64
9/11/2018 17:27:56 19.79 0.63
9/11/2018 17:28:56 19.80 0.63
9/11/2018 17:29:56 19.79 0.64
9/11/2018 17:30:56 19.79 0.64
9/11/2018 17:31:56 19.79 0.63
9/11/2018 17:32:56 19.79 0.63
9/11/2018 17:33:56 19.79 0.63
9/11/2018 17:34:56 19.79 0.63
9/11/2018 17:35:56 19.80 0.63
9/11/2018 17:36:56 19.79 0.63
9/11/2018 17:37:56 19.79 0.63
9/11/2018 17:38:56 19.79 0.62
9/11/2018 17:39:56 19.79 0.62
9/11/2018 17:40:56 19.79 0.62
9/11/2018 17:41:56 19.78 0.62
9/11/2018 17:42:56 19.79 0.62
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Hollingswoth
CFU #112
Run #3

& Vose

Date Time

9/11/2018
9/11/2018
9/11/2018
9/11/2018
Final Average

Bias Check

17:43:56
17:44:56
17:45:56
17:46:56

Date Time

9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018
9/11/2018

17:47:56
17:48:06
17:48:16
17:48:26
17:48:36
17:48:46
17:48:56
17:49:06
17:49:16
17:49:26
17:49:36
17:49:46
17:49:56
17:50:06
17:50:16
17:50:26
17:50:36
17:50:46
17:50:56
17:51:06
17:51:16
17:51:26
17:51:36
17:51:46
17:51:56
17:52:06
17:52:16
17:52:26
17:52:36
17:52:46
17:52:56
17:53:06
17:53:16

02 [%]

19.79
19.79
19.79
19.79
19.80

02 [%]

19.78
19.80
19.38
10.70
3.47
1.13
0.41
0.19
0.11
0.08
0.07
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.06
0.94
1.62
1.82
1.89
191
1.92

€02 [%]

0.62
0.62
0.62
0.62
0.62

€02 [%]

0.63
0.63
0.84
1.00
0.49
0.30
0.25
0.23
0.22
0.22
0.21
0.21
0.22
0.21
0.21
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.23
0.25
1.06
1.59
1.78
1.87
191
1.93
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Hollingswoth & Vose

CFU #112

Run #3

Date Time 02[%] CO2[%]
9/11/2018 17:53:26 1.93 1.95
9/11/2018 17:53:36 1.93 1.94
9/11/2018 17:53:46 1.93 1.95
9/11/2018 17:53:56 1.93 1.96
9/11/2018 17:54:06 1.94 1.96
9/11/2018 17:54:16 1.94 1.96
9/11/2018 17:54:26 1.94 1.97
9/11/2018 17:54:36 3.54 3.80
9/11/2018 17:54:46 7.75 7.83
9/11/2018 17:54:56 9.20 8.94
9/11/2018 17:55:06 9.64 9.28
9/11/2018 17:55:16 9.78 9.39
9/11/2018 17:55:26 9.83 9.43
9/11/2018 17:55:36 9.84 9.45
9/11/2018 17:55:46 9.85 9.46
9/11/2018 17:55:56 9.85 9.46
9/11/2018 17:56:06 9.85 9.46
9/11/2018 17:56:16 9.85 9.47
9/11/2018 17:56:26 9.86 9.47
9/11/2018 17:56:36 9.86 9.47
9/11/2018 17:56:46 9.84 9.47
9/11/2018 17:56:56 10.82 8.61
9/11/2018 17:57:06 16.18 3.87
9/11/2018 17:57:16 19.01 1.42
9/11/2018 17:57:26 19.97 0.71
9/11/2018 17:57:36 20.28 0.46
9/11/2018 17:57:46 20.38 0.36
9/11/2018 17:57:56 20.42 0.32
9/11/2018 17:58:06 20.44 0.30

02[%] CO2[%]
System Zero 0.06 0.21
System Mid 9.85 1.96
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f“@Bl.ﬁON

ENGINEERING. INC.

COMPANY Hollingsworth & Vose |

FACILITY Glass Plant 1 |

LOCATION Corvallis, OR |

SOURCE CFU 112 |
DATE 09/12/18 |
METHOD 5 |

POLLUTANT |[Particulate Matter |
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 10:52
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 12:59
EPA Method: 5 Scattered 54 F Wind Variable Date: 9/12/2018
Box Operator: CMF
Technician(s): CwW
Stack Di ional Data: Equi t:
Circular Meterbox ID 12 Probe ID 3C  Liner type Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size 0.2173 inches
Rectangular AH@ 1.846 Hotbox ID MS5-HB Nozzle area  0.000258 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Filter heat 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.82 "Hg 0O, 19.80 % Pitot X X
Static Pressure 0.56 "H,O CO, 0.70 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.321 "H,O Rec. Nz. 0.201 inches Leak check vacuum, "Hg 12 8
Stack Temperature 196 F
Assumed moisture 2% Nozzle check for roundness:
Assumed meter temp. 68 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  107.935 dcf Ave. AP 1.354 "H,0 Filter Q1371 #
Wet mol. weight 28.7 M (actual) Ave. VAP 1.1634 "H,0 Initial Final Gain
Actual H,0O 1.87 % Ave. AH 2.7 "H,0 Impingers, g 200.0 218 18.0
Std. meter vol.  107.098 dscf Ave. T 196.5 °F Silica gel, g 240.6 265.9 25.3
Isokinetic Average 100.2 % Ave. T, 74.1 °F Total water gain: 43.3
Meter .
Volume (dcf) Velocity Meter Condenser
Time AP Stack Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) |Temp. (°F)| (°F) | Calc. AH | Run AH ("Hg) (°F) (<68°F)
1 5.0 4.280 1.30 203 68 253 2.50 2 250 64
2 10.0 8.550 1.30 203 68 2.53 2.50 2 250 53
3 15.0 12.840 1.30 205 69 252 2.70 2 251 57
4 20.0 17.320 1.40 205 69 272 2.70 2 251 57
5 25.0 21.806 1.40 205 70 272 2.70 2 252 61
6 30.0 26.350 1.40 205 71 2.73 2.70 2 252 62
7 35.0 30.820 1.40 206 72 2.73 2.70 2 252 63
8 40.0 35.500 1.50 206 73 2.93 2.90 2 251 63
9 45.0 40.040 1.40 205 74 2.74 2.70 2 252 63
10 50.0 44.480 1.30 205 75 2.55 2.60 2 250 64
11 55.0 48.880 1.30 205 76 2.56 2.60 2 251 64
12 60.0 53.335 1.30 204 76 2.56 2.60 2 252 64
13 65.0 57.780 1.30 200 75 2.57 2.60 2 252 64
14 70.0 62.370 1.40 202 75 2.76 2.80 2 252 61
15 75.0 66.920 1.40 202 75 2.76 2.80 2 252 65
16 80.0 71.560 1.40 202 76 2.77 2.80 2 251 67
17 85.0 76.150 1.40 190 77 2.82 2.80 2 251 58
18 90.0 80.760 1.40 185 76 2.84 2.80 2 249 51
19 95.0 85.420 1.40 181 77 2.86 2.90 2 251 48
20 100.0 90.100 1.40 177 77 2.88 2.90 2 251 48
21 105.0 94.610 1.30 175 77 2.68 2.70 2 251 46
22 110.0 99.120 1.30 178 78 2.67 2.70 2 253 46
23 115.0 103.650 1.30 181 78 2.66 2.70 2 250 46
24 120.0 107.935 1.20 185 77 244 2.40 2 252 46
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 13:27
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 15:34
EPA Method: 5 Raining 64 F Wind Variable Date: 9/12/2018
Box Operator: CMF
Technician(s): CwW
Stack Di ional Data: Equipment:
Circular Meterbox ID 12 Probe ID 3C  Liner type: Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size: 0.2173 inches
Rectangular AH@ 1.846 Hotbox ID  MS5-HB Nozzle area: 0.000258 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.82 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.321 "H,O Rec. Nz. 0.199 inches Leak check vacuum, "Hg: 12 8
Stack Temperature 196 F
Assumed moisture 1.87 % Nozzle check for roundness:
Assumed meter temp. 74.1 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  107.890 dcf Ave. AP 1.354 "H,0O Filter QI372 #
Wet mol. weight 28.67 M; (actual) Ave. VAP 1.1633 "H,0 Initial Final Gain
Actual H,O 2.1 % Ave. AH 2.721 "H,O Impingers, g 200.0 224 24.0
Std. meter vol.  107.500 dscf Ave. T; 192 °F Silica gel, g 263.7 288.7 25.0
Isokinetic Average 100.4 % Ave. T, 71.9 °F Total water gain: 49.0
Meter Velocity Meter Condenser
Time Volume (dcf) AP Stack Temp. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,O0) |Temp. (°F)| (°F) |Calc. AH| Run AH ("Hg) (°F) (<68°F)
1 5.0 4.490 1.40 194 71 2.78 2.80 3 252 62
2 10.0 8.870 1.30 196 72 2.58 2.60 3 252 62
3 15.0 13.420 1.40 197 71 2.77 2.80 3 251 50
4 20.0 17.940 1.40 198 70 2.76 2.80 3 251 51
5 25.0 22470 1.40 197 70 2.76 2.80 3 251 52
6 30.0 26.880 1.30 196 71 2.57 2.60 3 252 53
7 35.0 31.440 1.40 191 71 2.79 2.80 3 249 53
8 40.0 35.800 1.30 179 72 2.65 2.60 3 252 53
9 45.0 40.350 1.30 175 72 2.66 2.70 3 251 54
10 50.0 44.640 1.20 172 72 247 2.50 3 250 55
11 55.0 48.920 1.20 177 72 245 2.50 3 251 58
12 60.0 53.333 1.30 182 72 2.64 2.60 3 251 58
13 65.0 58.330 1.50 182 72 3.04 3.00 3 253 58
14 70.0 62.750 1.30 192 72 2.60 2.60 3 253 53
15 75.0 67.260 1.40 195 72 2.78 2.80 3 251 54
16 80.0 71.810 1.40 196 72 2.78 2.80 3 250 55
17 85.0 76.350 1.40 196 72 2.78 2.80 3 252 56
18 90.0 80.900 1.40 197 72 2.77 2.80 3 250 57
19 95.0 85.430 1.40 197 72 2.77 2.80 3 250 57
20 100.0 89.960 1.40 198 73 2.77 2.80 3 251 57
21 105.0 94.500 1.40 199 73 2.77 2.80 3 251 59
22 110.0 99.070 1.40 200 73 277 2.80 3 251 60
23 115.0 103.470 1.30 201 73 2.56 2.60 3 251 60
24 120.0 107.890 1.30 201 73 2.56 2.60 3 250 59
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 16:00
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 18:07
EPA Method: 5 Raining 64 F Wind Variable Date:  9/12/2018
Box Operator: CMF
Technician(s): CW
Stack Di I Data: Equipment:
Circular Meterbox ID 12 Probe ID 3C Liner type: Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size: 0.2173 inches
Rectangular AH@ 1.846 Hotbox ID  MS5-HB Nozzle area: 0.000258 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.82 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.321 "H,O Rec. Nz. 0.2 inches Leak check vacuum, "Hg: 12 8
Stack Temperature 196 F
Assumed moisture 2.1 % Nozzle check for round
Assumed meter temp. 719 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume 106.326 dcf Ave. AP 1.338 "H,O Filter Q1373 #
Wet mol. weight 28.68 M; (actual) Ave. VAP 1.1561 "H,0 Initial Final Gain
Actual H,O 2.03 % Ave. AH 2.629 "H,0O Impingers, g 200.0 220 20.0
Std. meter vol.  105.599 dscf Ave. T, 206 °F Silica gel, g 251.0 277.4 26.4
Isokinetic Average 100.2 % Ave. T, 73.5 °F Total water gain: 46.4
Meter Velocity Stack Meter Condenser
Time | Yolume (def) AP Temp. | Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) AH Run AH ("Hg) (°F) (<68°F)
1 5.0 4.390 1.30 201 70 2.54 2.60 3 252 54
2 10.0 8.770 1.30 202 71 2.54 2.60 3 252 48
3 15.0 13.130 1.30 202 71 2.54 2.60 3 251 51
4 20.0 17.590 1.40 203 70 273 2.70 3 252 51
5 25.0 22.090 1.40 204 71 273 2.70 3 251 51
6 30.0 26.600 1.40 204 71 273 2.70 3 252 52
7 35.0 31.110 1.40 204 72 273 2.70 3 252 52
8 40.0 35.630 1.40 205 72 273 2.70 3 251 53
9 45.0 40.000 1.30 205 73 2.54 2.60 3 252 53
10 50.0 44.380 1.30 206 73 2.54 2.60 3 251 53
11 55.0 48.620 1.20 206 74 235 2.40 3 252 53
12 60.0 53.012 1.30 206 74 2.54 2.60 3 251 53
13 65.0 57.240 1.20 206 73 2.34 2.40 3 251 53
14 70.0 61.600 1.30 204 73 2.54 2.60 3 251 48
15 75.0 65.940 1.30 206 73 2.54 2.60 3 251 51
16 80.0 70.460 1.40 207 74 273 2.70 3 251 53
17 85.0 74.980 1.40 208 74 273 2.70 3 252 54
18 90.0 79.500 1.40 208 75 273 2.70 3 251 55
19 95.0 84.170 1.50 209 75 2.92 2.90 3 251 55
20 100.0 88.740 1.40 209 76 273 2.70 3 251 56
21 105.0 93.120 1.30 210 76 2.54 2.50 3 250 56
22 110.0 97.540 1.30 210 77 2.54 2.60 3 250 57
23 115.0 101.920 1.30 210 77 2.54 2.60 3 252 57
24 120.0 106.326 1.30 209 78 2.55 2.60 3 252 57

132



Isokinetic Field Data

Field Data and Calculations

Particulate Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 10:52
Source: CFU 112 End Time: 12:59
Method: ODEQ 5 Date: 9/12/2018
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,0 T, °F | Point "H,0 T, °F \Dp
0.000

5 4.280 2.50 68 1 1.30 203 1.1402

10 8.550 2.50 68 2 1.30 203 1.1402

15 12.840 2.70 69 3 1.30 205 1.1402

20 17.320 2.70 69 4 1.40 205 1.1832

25 21.806 2.70 70 5 1.40 205 1.1832

30 26.350 2.70 71 6 1.40 205 1.1832

35 30.820 2.70 72 7 1.40 206 1.1832

40 35.500 2.90 73 8 1.50 206 1.2247

45 40.040 2.70 74 9 1.40 205 1.1832

50 44.480 2.60 75 10 1.30 205 1.1402

55 48.880 2.60 76 11 1.30 205 1.1402

60 53.335 2.60 76 12 1.30 204 1.1402

65 57.780 2.60 75 13 1.30 200 1.1402

70 62.370 2.80 75 14 1.40 202 1.1832

75 66.920 2.80 75 15 1.40 202 1.1832

80 71.560 2.80 76 16 1.40 202 1.1832

85 76.150 2.80 77 17 1.40 190 1.1832

90 80.760 2.80 76 18 1.40 185 1.1832

95 85.420 2.90 77 19 1.40 181 1.1832

100 90.100 2.90 77 20 1.40 177 1.1832

105 94.610 2.70 77 21 1.30 175 1.1402

110 99.120 2.70 78 22 1.30 178 1.1402

115 103.650 2.70 78 23 1.30 181 1.1402

120 107.935 2.40 77 24 1.20 185 1.0954
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Client: Hollingsworth & Vose Run: 1
Source: CFU 112 Date: 09/12/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 107.935 dcf Rectangular

Water Volume 43.3 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.82 "Hg CO, Average 0.47 %vd
Static Pressure 0.56 "H,O O, Average 19.84 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.700 "H,0 \Dp 1.1634 "H,0
Temperature, T,, 74.1 °F Temperature, T, 196.5 °F
Temperature, T, 534.1 "A(R)  Temperature, T, 656.5 "A (R)
Pressure Meter, P, 30.019 "Hg Pressure Stack, P 29.861 "Hg
Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, V ;a) 107.098 dscf Velocity, V, 73.16 fps

Actual Volume, V yactan

Gas Stream Moisture
Moisture Vapor, Vw g,

Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, M,

Percent Isokinetic

Laboratory Results

3.033 dscm
136.023 awcf

2.038 scf
0.0187
1.87 %v

28.87 1b/Ib-mole
28.67 1b/Ib-mole

100.1 %

Volume (actual)

Volume (standard)

21,548.5 awcfm
21,145.5 adcfm
1,037,794.1 wsct/hr
1,018,387.4 dscf/hr

16,973.1 dscf/min

EPA Method 5
Filterable PM
Emissions:
Concentration, C;

Mass Emissions
Back Half:

Inorganic CPM
Inorganic CPM, C,

Mass Emissions

1.00E-03 grams

1.44E-04 gr/dscf

330 pg/dscm
2.10E-02 Ib/hr

6.50E-04 grams
9.36E-05 gr/dscf

214 pg/dscm
1.36E-02 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

5.50E-04 grams
7.92E-05 gr/dscf

181 pg/dsecm
1.15E-02 Ib/hr
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Isokinetic Field Data

Field Data and Calculations

Particulate Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 13:27
Source: CFU 112 End Time: 15:34
Method: ODEQ 5 Date: 09/12/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,0 T, °F | Point "H,0 T, °F \Dp
0.000

5 4.490 2.80 71 1 1.40 194 1.1832

10 8.870 2.60 72 2 1.30 196 1.1402

15 13.420 2.80 71 3 1.40 197 1.1832

20 17.940 2.80 70 4 1.40 198 1.1832

25 22.470 2.80 70 5 1.40 197 1.1832

30 26.880 2.60 71 6 1.30 196 1.1402

35 31.440 2.80 71 7 1.40 191 1.1832

40 35.800 2.60 72 8 1.30 179 1.1402

45 40.350 2.70 72 9 1.30 175 1.1402

50 44.640 2.50 72 10 1.20 172 1.0954

55 48.920 2.50 72 11 1.20 177 1.0954

60 53.333 2.60 72 12 1.30 182 1.1402

65 58.330 3.00 72 13 1.50 182 1.2247

70 62.750 2.60 72 14 1.30 192 1.1402

75 67.260 2.80 72 15 1.40 195 1.1832

80 71.810 2.80 72 16 1.40 196 1.1832

85 76.350 2.80 72 17 1.40 196 1.1832

90 80.900 2.80 72 18 1.40 197 1.1832

95 85.430 2.80 72 19 1.40 197 1.1832

100 89.960 2.80 73 20 1.40 198 1.1832

105 94.500 2.80 73 21 1.40 199 1.1832

110 99.070 2.80 73 22 1.40 200 1.1832

115 103.470 2.60 73 23 1.30 201 1.1402

120 107.890 2.60 73 24 1.30 201 1.1402
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Client: Hollingsworth & Vose Run: 2
Source: CFU 112 Date: 09/12/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V,, 107.890 dcf Rectangular

Water Volume 49.0 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.82 "Hg CO, Average 0.46 %vd
Static Pressure 0.56 "H,O O, Average 19.95 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.721 "H,0 \Dp 1.1633 "H,0
Temperature, T, 719 °F Temperature, T, 192.0 °F
Temperature, T,, 531.9 "A(R)  Temperature, T, 652.0 ‘A (R)
Pressure Meter, P, 30.020 "Hg Pressure Stack, P 29.861 "Hg
Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, V ;) 107.500 dscf Velocity, V, 72.94 fps

Actual Volume, V yacruan
Gas Stream Moisture
Moisture Vapor, Vw yg)

Moisture, By,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, M,

Percent Isokinetic

Laboratory Results

3.044 dscm
135.916 awcf

2.306 scf
0.0210
2.10 %v

28.87 1b/Ib-mole
28.64 1b/Ib-mole

100.3 %

Volume (actual)

Volume (standard)

21,483.7 awcfm
21,032.5 adefm
1,041,814.5 wsct/hr
1,019,936.4 dscf/hr

16,998.9 dscf/min

Front Half:
Filterable PM
Emissions:
Concentration, C;

Mass Emissions
Back Half:

Inorganic CPM
Inorganic CPM, C;

Mass Emissions

1.10E-03 grams

1.58E-04 gr/dscf

361 pg/dscm
2.30E-02 Ib/hr

5.00E-04 grams

7.18E-05 gr/dscf
164 pg/dsecm

1.05E-02 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

2.50E-04 grams
3.59E-05 gr/dscf

82 pg/dscm
5.23E-03 Ib/hr
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Isokinetic Field Data

Field Data and Calculations

Particulate Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 16:00
Source: CFU 112 End Time: 18:07
Method: ODEQ 5 Date: 09/12/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,0 T, °F | Point "H,0 T, °F \Dp
0.000

5 4.390 2.60 70 1 1.30 201 1.1402

10 8.770 2.60 71 2 1.30 202 1.1402

15 13.130 2.60 71 3 1.30 202 1.1402

20 17.590 2.70 70 4 1.40 203 1.1832

25 22.090 2.70 71 5 1.40 204 1.1832

30 26.600 2.70 71 6 1.40 204 1.1832

35 31.110 2.70 72 7 1.40 204 1.1832

40 35.630 2.70 72 8 1.40 205 1.1832

45 40.000 2.60 73 9 1.30 205 1.1402

50 44.380 2.60 73 10 1.30 206 1.1402

55 48.620 2.40 74 11 1.20 206 1.0954

60 53.012 2.60 74 12 1.30 206 1.1402

65 57.240 2.40 73 13 1.20 206 1.0954

70 61.600 2.60 73 14 1.30 204 1.1402

75 65.940 2.60 73 15 1.30 206 1.1402

80 70.460 2.70 74 16 1.40 207 1.1832

85 74.980 2.70 74 17 1.40 208 1.1832

90 79.500 2.70 75 18 1.40 208 1.1832

95 84.170 2.90 75 19 1.50 209 1.2247

100 88.740 2.70 76 20 1.40 209 1.1832

105 93.120 2.50 76 21 1.30 210 1.1402

110 97.540 2.60 77 22 1.30 210 1.1402

115 101.920 2.60 77 23 1.30 210 1.1402

120 106.326 2.60 78 24 1.30 209 1.1402
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Client: Hollingsworth & Vose Run: 3
Source: CFU 112 Date: 09/12/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V,, 106.326 dcf Rectangular

Water Volume 46.4 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.82 "Hg CO, Average 0.46 %vd
Static Pressure 0.56 "H,O O, Average 19.84 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.629 "H,0 \Dp 1.1561 "H,O
Temperature, T, 73.5 °F Temperature, T, 206.0 °F
Temperature, T,, 533.5 "A(R)  Temperature, T, 666.0 *A (R)
Pressure Meter, P, 30.013 "Hg Pressure Stack, P 29.861 "Hg
Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, V ;) 105.599 dscf Velocity, V, 73.25 fps

Actual Volume, V yacruan

Gas Stream Moisture

2.990 dscm
136.282 awcf

Volume (actual)

Volume (standard)

21,575.1 awcfm
21,137.1 adcfm
1,024,249.2 wscf/hr

Moisture Vapor, Vw yg) 2.184 scf 1,003,456.9 dscf/hr
Moisture, By, 0.0203 16,724.3 dscf/min
Moisture EPA M4 2.03 %v
EPA Method 3 Gas Density
Dry, My 28.87 1b/Ib-mole
Wet, M, 28.65 1b/Ib-mole
Percent Isokinetic 100.2 %
Laboratory Results

Front Half:

Filterable PM 0.00065 grams

Emissions:

Concentration, C;

Mass Emissions
Back Half:

Inorganic CPM
Inorganic CPM, C;

Mass Emissions

9.50E-05 gr/dscf

217 pg/dsecm
0.01 1b/hr

8.50E-04 grams
1.24E-04 gr/dscf

284 pg/dscm
0.018 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

3.50E-04 grams
5.11E-05 gr/dscf

117.06 pg/dscm
7.33E-03 Ib/hr

138



Oregon Method 5

Filterable and Condensable Particulate

Laboratory Gravimetric Data

Client:  Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Initial Final Blank Corrected
Run Sample Description g, # (grams) (grams) NetGain Correction Gain (grams)
CPM Organics (Acetone BH) 130  43.96145 43.96200 0.00055 0.00E+00 0.00055
Probe Rinse (Acetone FH) 90  59.15790 59.15890 0.00100 0.00E+00 0.00100
Filter Q1371 0.37035 0.36985 -0.00050 0.00000
! CPM Inorganics (Water) 392  47.03715 47.03780  0.00065 0.00E+00 0.00065
CPM Organics (Hexane BH) 85  44.81200 44.81190 -0.00010 0.00E+00 0.00000
Impinger H,O Gain, mls 200 218 18.0
Filterable PM (mg) 1.00
Total PM (mg) 2.20 ND
CPM Organics (Acetone BH) 140 4497165 4497190 0.00025 0.00E+00 0.00025
Probe Rinse (Acetone FH) 95  47.15310 47.15420 0.00110 0.00E+00 0.00110
Filter Q1372 0.37635 0.37600 -0.00035 0.00000
2 CPM Inorganics (Water) 366 48.30270 48.30320  0.00050 0.00E+00 0.00050
CPM Organics (Hexane BH) 85 4348910 43.48890 -0.00020 0.00E+00 0.00000
Impinger H,O Gain, mls 200 224 24.0
Filterable PM (mg) 1.10
Total PM (mg) 1.85 ND
CPM Organics (Acetone BH) 130  44.42925 44.42960 0.00035 0.00E+00 0.00035
Probe Rinse (Acetone FH) 80  43.66685 43.66750 0.00065 0.00E+00 0.00065
Filter Q1373 0.37470 0.37455  -0.00015 0.00000
3 CPM Inorganics (Water) 365 53.58795 53.58880  0.00085 0.00E+00 0.00085
CPM Organics (Hexane BH) 100  46.05505 46.05480 -0.00025 0.00E+00 0.00000
Impinger H,O Gain, mls 200 220 20.0
Filterable PM (mg) 0.65
Total PM (mg) 1.85 ND
Acetone Blank 160  45.69390 45.69390  0.00000 0.00E+00 g/g
Water Blank 200  49.47520 49.47520  0.00000 0.00E+00 g/g
Hexane Blank 100 43.10705 43.10700  0.00000 0.00E+00 g/g

ND = Non-Detect. Values are below the method detection limit (7 mg).
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Oregon Methods 1-5
Filterable and Condensable Particulate
Results Summary

Client: Hollingsworth & Vose
Source: CFU 112
Location: Corvallis, OR
Run 1 2 3
Date 9/12/2018 9/12/2018 9/12/2018
Run Start Time 10:52 13:27 16:00
Run End Time 12:59 15:34 18:07
Duration, min. 120 120 120 Average
Barometric Pressure, '"Hg 29.82 29.82 29.82 29.82
Nozzle Dia., in. 0.2173 0.2173 0.2173 0.2173
Isokinetic Average, % 100.1 100.3 100.2 100.2
Sample Volume, dscf 107.098 107.500 105.599 106.732
Sample Volume, dscm 3.033 3.044 2.990 3.022
Stack Diameter, in. 30.00 30.00 30.00 30.00
Stack Area, sq.ft. 4.909 4.909 4.909 4.909
CO, %vd 0.47 0.46 0.46 0.46
0, %vd 19.84 19.95 19.84 19.88
Static Press., ""H,O 0.56 0.56 0.56 0.56
H,0 %v 1.87 2.10 2.03 2.00
Wet Molecular Weight, 1b/lb-mole 28.67 28.64 28.65 28.65
Velocity, FPS 73.16 72.94 73.25 73.12
ADCFM 21,1455 21,032.5 21,137.1 21,105.0
AWCFM 21,548.5 21,483.7 21,575.1 21,535.8
DSCFM 16,973.1 16,998.9 16,724.3 16,898.8
Stack Temperature, °F 196.5 192.0 206.0 198.2
Concentration, C, gr/dscf 1.44E-04 1.58E-04 9.50E-05 1.32E-04
i . pg/dscm 330 361 217 303
Filterable Particulate " Ib/hr 2.10E-02 2.30E-02 1.36E-02 1.92E-02
ass Ib/b glass 3.10E-05 3.34E-05 1.79E-05 2.74E-05
. gr/dscf 9.36E-05 7.18E-05 1.24E-04 9.65E-05
Concentration, C
. i« CPM pg/dsem 214 164 284 221
norganic " Ib/hr 1.36E-02 1.05E-02 1.78E-02 1.40E-02
ass Ib/Ib glass 2.01E-05 1.52E-05 2.35E-05 1.96E-05
. gr/dscf 7.92E-05 3.59E-05 5.11E-05 5.54E-05
Concentration, C
) pg/dscm 181 82 117 127
Organic CPM Ib/hr 1.15E-02 5.23E-03 7.33E-03 8.03E-03
Mass Ib/b glass 1.70E-05 7.60E-06 9.66E-06 1.14E-05
. gr/dscf ND 3.17E-04 |ND 2.66E-04 |ND 2.70E-04 |[ND 2.84E-04
Concentration, €, |~ dsem |ND 7254 |ND 6078 |ND 6187 |ND 6506
Measured Total PM Mase Ibhr  |ND 461E-02 |ND 387E02 |ND 3.88E02 |ND 4.12E-02
1b/1b glass ND 6.81E-05 |ND 5.62E-05 |ND 5.11E-05 |[ND 5.85E-05
Concentration, Cg gr/dscf < 1.01E-03 | < 1.00E-03 | < 1.02E-03 | < 1.01E-03
Total PM @ Method Ib/hr <  147E01 | < 146E01 | < 147601 | < 147E-01
Detection Limit (7 mg) Mass
1b/1b glass 2.17E-04 2.13E-04 1.93E-04 2.08E-04
Production Data Glass Production Ibs/hr 676.9 688.0 758.7 707.9
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Oregon Methods 1-5
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Method: ODEQ 5

EPA Methods 1-4:

1) P, =Pb+ (AH/13.6) =
where Pb:
AH:

29.82 "Hg
2.700 "H,0

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

29.82 "Hg
0.56 "H,0

3) Va(std) = Vm(17.64)(Y)(§—$) =

where Vm:
Y:

Pm:

Tm:

107.935 dcf
1.0008
30.019 "Hg

534.1 °A

4) V (std) = (0.04706)(H,0) =

where H,O:

5) Bws = ( Vw(std)

where Vw(std):
Vm(std):

6) % H,0 =Bws x 100 =

7) V,(actual) = ( Yxvm )(

(1—-Bws)
where Y:

Vm:
Bws:
Ts:
Tm:
Pm:
Ps:

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

where CO,:
0,

Vw(std)+Vm(std)

4330 g

)=

2.038 scf
107.098 dscf

) (5) =

1.0008
107.9349 dcf
0.0187
656.5 °A
534.1 °A
30.019 "Hg
29.861 "Hg

0.47 %vd
19.84 %vd

N2+CO= ( 1 00‘(02+C02):

Run:

Start Time:
End Time:
Date:

30.019 "Hg

29.861 "Hg

107.098 dsct

2.038 scf

0.0187

1.87 %v

136.023 awcf

28.87 1b/Ib-mole

79.69 %vd

1

10:52
12:59
9/12/2018
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 Date: 9/12/2018
9) M, = M (1 —Bws) + (18 x Bws) = 28.67 1b/Ib-mole
where My: 28.87 Ib/Ib-mole
Bws: 0.0187
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 4.909 sq. ft.
where Stack ID: 30 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. _ Ts _
11) Velocity, V, = 85.49(Cp) (Ave. Sqrt AP) ( ox MS)> = 73.16 fps
where Cp: 0.84
Ave. Sqrt AP: 1.1634
Ts: 656.5 °A
Ps: 29.861 "Hg
Ms: 28.67 1b/Ib-mole
12) AWCFM = (V,)(stack area)(60 sec/min) = 21,548.5 AWCFM
where V: 73.16 ft/sec
Stack Area: 4.909 sq. ft
13) ADCFM = (AWCFM)(1-Bws) = 21,145.5 ADCFM
where AWCFM: 21,548.5
Bws: 0.0187
528°A Ps
14) Qsw = 3600(V,)(stack area) ( - ) (29'92 ,,Hg) = 1,037,794.1 wscf/hr
where V: 73.16 ft/sec
Stack Area: 4.9090 sq. ft.
Ts: 656.5 °A
Ps: 29.861 "Hg
15) Qsd = (wsct/hr)(1-Bws) = 1,018,387.4 dscf/hr
where wscf/hr:  1,037,794.1
Bws: 0.0187
16) DSCEFM= (dscf/hr)/60 mins/hr = 16,973.1 DSCFM

where dscf/hr:  1,018,387.4

17) Nozzle Area = 3.1416 (Nozzle Size/24)? = 0.000258 sq. ft.
where Nozzle Size: 0.2173 inches
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Client: Hollingsworth & Vose
Source: CFU 112

Run: 1
Date:

9/12/2018

0.0945(Ts)(Vm(std))

18) Isokinetic % = (

where Ts: 656.5 °A

Vm(Std): 107.098 dscf

Ps: 29.861 "Hg
Vs 73.16 ft/sec
Nozzle Area: 0.000258 sq. ft.

Sampling Time: 120 min.

Bws: 0.0187
ODEQ Method 5:
Front Half:
19) Filterable PM = filter gain + probe rinse gain =

where Filter Gain: 0.00000 grams
Probe Rinse: 0.00100 grams

20) Cs = (Sample grams/Vm(Std))(15.43grains/gram) =

where Sample: 0.00100 grams
Vm(std) 107.098 dscf

21) Cs = (Sample grams*1,000,000 pg/gram )/Vm(std) =

where Sample: 0.00100 grams
Vm(std) 3.033 dscm

22) Mass Emission Rate = (Cs)(Stack flow)/7000gr/Ib =

where Cs: 1.44E-04 gr/dscf
Stack Flow: 1,018,387.4 dscf/hr

Back Half:

Ps(VS) (nozzle area)(sampling time)(1—Bws)

100.1 %

1.00E-03 grams

1.44E-04 gr/dscf

330 pg/dscm

2.10E-02 Ib/hr

23) Inorganic CPM = water fraction = 6.50E-04 grams
Organic CPM = acetone BH + hexane BH = 5.50E-04 grams

Back-half concentrations and mass rates are calculated as front-half examples.
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< BISON

ENGINEERING. INC.

COMPANY Hollingsworth & Vose |
FACILITY Glass Plant 1 |
LOCATION Corvallis, OR |
SOURCE CFU 112 |
DATE 09/12/18 |
METHOD 316 |
POLLUTANT [[Formaldehyde |

144



Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 10:53
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 13:00
EPA Method: 316 Intermittent clouds, 60 degrees Date: 9/12/2018
Box Operator: RR
Technician(s): CwW
Stack Di ional Data: Equi t:
Circular Meterbox ID 30 Probe ID 3B Liner type Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area  0.000175 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Filter heat 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.82 "Hg 0O, 19.80 % Pitot X X
Static Pressure 0.56 "H,O CO, 0.70 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.3 "H,O Rec. Nz. 0.201 inches Leak check vacuum, "Hg 10 6
Stack Temperature 190 F
Assumed moisture 2% Nozzle check for roundness:
Assumed meter temp. 69 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  72.294 dcf Ave. AP 1.333 "H,0 Filter NA #
Wet mol. weight 28.7 M (actual) Ave. VAP 1.1542 "H,0 Initial Final Gain
Actual H,0O 1.85 % Ave. AH 1.192 "H,0 Impingers, g 200.0 217 17.0
Std. meter vol. ~ 71.612 dscf Ave. T 196.3 °F Silica gel, g 239.9 251.6 11.7
Isokinetic Average 99.5 % Ave. T, 71.8 °F Total water gain: 28.7
Meter .
Volume (dcf) Velocity Meter Condenser
Time AP Stack Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) |Temp. (°F)| (°F) | Calc. AH | Run AH ("Hg) (°F) (<68°F)
1 5.0 2.870 1.30 206 67 1.13 1.10 1 253 59
2 10.0 5.960 1.40 206 69 1.23 1.20 1 253 52
3 15.0 8.970 1.40 206 67 122 1.20 1 256 51
4 20.0 11.940 1.40 206 68 1.22 1.20 1 254 53
5 25.0 14.970 1.40 206 68 1.22 1.20 1 253 52
6 30.0 18.000 1.40 205 68 1.23 1.20 1 252 52
7 35.0 21.060 1.40 204 69 1.23 1.20 1 253 52
8 40.0 24.110 1.40 204 70 1.23 1.20 1 254 52
9 45.0 27.120 1.30 202 71 1.15 1.20 1 257 52
10 50.0 30.130 1.30 202 72 1.15 1.20 1 254 52
11 55.0 33.010 1.20 199 73 1.07 1.10 1 253 53
12 60.0 35.899 1.20 200 73 1.07 1.10 1 253 53
13 65.0 38.910 1.30 204 73 1.15 1.20 1 253 59
14 70.0 41.840 1.30 204 73 1.15 1.20 1 253 52
15 75.0 44.900 1.40 204 73 1.24 1.20 1 253 52
16 80.0 47910 1.40 202 73 1.24 1.20 1 252 52
17 85.0 51.080 1.40 190 74 1.27 1.30 1 252 48
18 90.0 54.240 1.40 185 74 1.28 1.30 1 253 42
19 95.0 57.340 1.40 181 74 1.29 1.30 1 253 43
20 100.0 60.370 1.30 176 75 121 1.20 1 255 44
21 105.0 63.400 1.30 175 75 1.21 1.20 1 254 45
22 110.0 66.440 1.30 178 75 1.20 1.20 1 254 45
23 115.0 69.370 1.20 181 75 1.10 1.10 1 254 45
24 120.0 72.294 1.20 185 75 1.10 1.10 1 252 46
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 13:28
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 15:35
EPA Method: 316 Intermittent clouds, 60 degrees Date: 9/12/2018
Box Operator: RR
Technician(s): CwW
Stack Di I Data: Equipment:
Circular Meterbox ID 30 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size: 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000175 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.82 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.3 "H,0 Rec. Nz. 0.200 inches Leak check vacuum, "Hg: 9 6
Stack Temperature 190 F
Assumed moisture 1.85 % Nozzle check for roundness:
Assumed meter temp. 71.8 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  73.226 dcf Ave. AP 1.375 "H,O Filter NA #
Wet mol. weight 28.62 M; (actual) Ave. VAP 1.1719 "H,0O Initial Final Gain
Actual H,O 2.53 % Ave. AH 1.254 "H,0 Impingers, g 200.0 226 26.0
Std. meter vol.  72.764 dscf Ave. T; 192.3 °F Silica gel, g 240.0 254.2 14.2
Isokinetic Average 99.8 % Ave. T, 70.2 °F Total water gain: 40.2
Meter Velocity Meter Condenser
Time Volume (dcf) AP Stack Temp. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,O0) |Temp. (°F)| (°F) |Calc. AH| Run AH ("Hg) (°F) (<68°F)
1 5.0 2.980 1.30 195 70 1.16 1.20 1 253 59
2 10.0 6.070 1.40 197 71 1.25 1.30 1 253 50
3 15.0 9.090 1.40 198 70 125 1.20 1 255 48
4 20.0 12.130 1.40 198 70 1.25 1.20 1 250 49
5 25.0 15.230 1.40 197 70 125 1.30 1 252 50
6 30.0 18.360 1.40 195 70 1.25 1.30 1 251 49
7 35.0 21.440 1.40 188 70 1.27 1.30 1 250 49
8 40.0 24.420 1.30 179 70 1.19 1.20 1 252 50
9 45.0 27.430 1.30 174 70 1.20 1.20 1 255 51
10 50.0 30.440 1.30 174 70 1.20 1.20 1 254 51
11 55.0 33.390 1.20 177 71 1.11 1.10 1 256 51
12 60.0 36.234 1.20 182 71 1.10 1.10 1 254 52
13 65.0 39.310 1.40 192 70 1.26 1.30 1 253 49
14 70.0 42.280 1.30 194 71 1.17 1.20 1 253 49
15 75.0 45.350 1.40 196 70 125 1.30 1 253 50
16 80.0 48.440 1.40 197 70 1.25 1.30 1 250 51
17 85.0 51.680 1.60 197 70 1.43 1.40 1 255 51
18 90.0 54.950 1.60 197 70 1.43 1.40 1 254 51
19 95.0 57.990 1.40 197 70 125 1.30 1 254 52
20 100.0 61.040 1.40 197 70 1.25 1.30 1 253 52
21 105.0 64.100 1.40 198 70 125 1.30 1 252 54
22 110.0 67.120 1.30 198 70 1.16 1.20 1 254 55
23 115.0 70.150 1.40 199 70 124 1.20 1 252 55
24 120.0 73.226 1.40 198 71 1.25 1.30 1 254 54
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 16:01
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 18:08
EPA Method: 316 Intermittent clouds, 60 degrees Date: 9/12/2018
Box Operator: RR
Technician(s): CW
Stack Di I Data: Equipment:
Circular Meterbox ID 30 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size: 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000175 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.82 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.3 "H,0 Rec. Nz. 0.201 inches Leak check vacuum, "Hg: 10 6
Stack Temperature 190 F
Assumed moisture 253 % Nozzle check for round
Assumed meter temp. 70.2 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  72.490 dcf Ave. AP 1.363 "H,O Filter NA #
Wet mol. weight ~ 28.64 M (actual) Ave. VAP 1.1666 "H,O Tnitial Final Gain
Actual H,O 241 % Ave. AH 1.208 "H,O Impingers, g 200.0 222 22.0
Std. meter vol. ~ 71.863 dscf Ave. T, 206 °F Silica gel, g 239.5 255.2 15.7
Isokinetic Average 100.0 % Ave. T, 71.4 °F Total water gain: 37.7
Meter Velocity Stack Meter Condenser
Time | Yolume (def) AP Temp. | Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) AH Run AH ("Hg) (°F) (<68°F)
1 5.0 2.990 1.40 202 69 1.22 1.20 1 256 53
2 10.0 6.010 1.40 203 70 1.22 1.20 1 254 48
3 15.0 9.060 1.40 204 70 1.22 1.20 1 255 50
4 20.0 12.140 1.40 204 70 1.22 1.20 1 253 50
5 25.0 15.290 1.50 206 70 1.31 1.30 1 254 50
6 30.0 18.530 1.60 205 70 1.39 1.40 1 252 50
7 35.0 21.570 1.40 204 70 1.22 1.20 1 255 50
8 40.0 24.650 1.40 204 71 1.22 1.20 1 252 50
9 45.0 27.650 1.30 205 71 1.14 1.20 1 252 51
10 50.0 30.610 1.30 204 71 1.14 1.20 1 254 51
11 55.0 33.570 1.30 204 71 1.14 1.20 1 254 51
12 60.0 36.548 1.30 204 71 1.14 1.20 1 253 51
13 65.0 39.550 1.30 205 71 1.14 1.20 1 257 52
14 70.0 42.440 1.20 207 71 1.04 1.10 1 251 50
15 75.0 45.400 1.30 206 71 1.13 1.20 1 254 50
16 80.0 48.310 1.30 208 72 1.13 1.10 1 254 50
17 85.0 51.280 1.30 208 72 1.13 1.10 1 252 52
18 90.0 54.530 1.60 209 72 1.39 1.40 1 252 52
19 95.0 57.540 1.40 208 72 1.22 1.20 1 253 54
20 100.0 60.590 1.40 209 73 1.22 1.20 1 253 54
21 105.0 63.570 1.30 209 73 1.13 1.20 1 254 54
22 110.0 66.560 1.30 208 74 1.14 1.20 1 252 54
23 115.0 69.530 1.30 209 74 1.13 1.20 1 254 55
24 120.0 72.490 1.30 208 74 1.14 1.20 1 253 55
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 10:53
Source: CFU 112 End Time: 13:00
Method: 316 Date: 9/12/2018
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 2.870 1.10 67 1 1.30 206 1.1402

10 5.960 1.20 69 2 1.40 206 1.1832

15 8.970 1.20 67 3 1.40 206 1.1832

20 11.940 1.20 68 4 1.40 206 1.1832

25 14.970 1.20 68 5 1.40 206 1.1832

30 18.000 1.20 68 6 1.40 205 1.1832

35 21.060 1.20 69 7 1.40 204 1.1832

40 24.110 1.20 70 8 1.40 204 1.1832

45 27.120 1.20 71 9 1.30 202 1.1402

50 30.130 1.20 72 10 1.30 202 1.1402

55 33.010 1.10 73 11 1.20 199 1.0954

60 35.899 1.10 73 12 1.20 200 1.0954

65 38.910 1.20 73 13 1.30 204 1.1402

70 41.840 1.20 73 14 1.30 204 1.1402

75 44.900 1.20 73 15 1.40 204 1.1832

80 47.910 1.20 73 16 1.40 202 1.1832

85 51.080 1.30 74 17 1.40 190 1.1832

90 54.240 1.30 74 18 1.40 185 1.1832

95 57.340 1.30 74 19 1.40 181 1.1832

100 60.370 1.20 75 20 1.30 176 1.1402

105 63.400 1.20 75 21 1.30 175 1.1402

110 66.440 1.20 75 22 1.30 178 1.1402

115 69.370 1.10 75 23 1.20 181 1.0954

120 72.294 1.10 75 24 1.20 185 1.0954
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 Date: 09/12/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 72.294 dcf Rectangular

Water Volume 28.7 ml (g) Width in
Nozzle Diameter, N, 0.1793 in. Length in
Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.82 "Hg CO, Average 0.47 %vd
Static Pressure 0.56 "H,O O, Average 19.84 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 09985 Y

Field Data Averages

Meter Stack

AH 1.192 "H,0O \Dp 1.1542 "H,O
Temperature, T, 718 °F Temperature, T, 196.3 °F
Temperature, T,, 531.8 "A(°R)  Temperature, T, 656.3 *A (R)
Pressure Meter, P, 29.908 "Hg Pressure Stack, P 29.861 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V a) 71.612 dscf Velocity, V, 72.57 fps
2.028 dscm Volume (actual) 21,374.8 awcfm

Actual Volume, Vel 90.907 awcf 20,979.4 adcfm
Gas Stream Moisture Volume (standard) 1,029,738.5 wsct/hr
Moisture Vapor, VW yq) 1.351 scf 1,010,688.3 dsct/hr
Moisture, B, 0.0185 16,844.8 dscf/min
Moisture EPA M4 1.85 %v
EPA Method 3 Gas Density Volume/Mole, V/IM 479.832
Dry, My 28.87 1b/Ib-mole
Wet, M, 28.67 Ib/Ib-mole
Percent Isokinetic 99.4 %
Laboratory Results

CH,0 424.0 pg/sample

CH,0 4.24E-04 grams MW CH,0 30.031 g/mole
Emissions:

Concentration, C, 9.14E-05 gr/dscf

209.1 pg/dscm
1.67E-01 ppmvd
Mass Emissions 1.32E-02 1b/hr
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Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 13:28
Source: CFU 112 End Time: 15:35
Method: 316 Date: 09/12/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 2.980 1.20 70 1 1.30 195 1.1402

10 6.070 1.30 71 2 1.40 197 1.1832

15 9.090 1.20 70 3 1.40 198 1.1832

20 12.130 1.20 70 4 1.40 198 1.1832

25 15.230 1.30 70 5 1.40 197 1.1832

30 18.360 1.30 70 6 1.40 195 1.1832

35 21.440 1.30 70 7 1.40 188 1.1832

40 24.420 1.20 70 8 1.30 179 1.1402

45 27.430 1.20 70 9 1.30 174 1.1402

50 30.440 1.20 70 10 1.30 174 1.1402

55 33.390 1.10 71 11 1.20 177 1.0954

60 36.234 1.10 71 12 1.20 182 1.0954

65 39.310 1.30 70 13 1.40 192 1.1832

70 42.280 1.20 71 14 1.30 194 1.1402

75 45.350 1.30 70 15 1.40 196 1.1832

80 48.440 1.30 70 16 1.40 197 1.1832

85 51.680 1.40 70 17 1.60 197 1.2649

90 54.950 1.40 70 18 1.60 197 1.2649

95 57.990 1.30 70 19 1.40 197 1.1832

100 61.040 1.30 70 20 1.40 197 1.1832

105 64.100 1.30 70 21 1.40 198 1.1832

110 67.120 1.20 70 22 1.30 198 1.1402

115 70.150 1.20 70 23 1.40 199 1.1832

120 73.226 1.30 71 24 1.40 198 1.1832
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Client: Hollingsworth & Vose Run: 2

Source: CFU 112 Date: 09/12/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in

Meter Volume, V, 73.226 dcf Rectangular

Water Volume 40.2 ml (g) Width in

Nozzle Diameter, N, 0.1793 in. Length in

Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.

Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.82 "Hg CO, Average 0.46 %vd

Static Pressure 0.56 "H,O O, Average 19.95 %vd

Pitot Factor, cp 0.84

Meter Cal Factor 09985 Y

Field Data Averages

Meter Stack

AH 1.254 "H,0 \/Dp 1.1719 "H,0O

Temperature, T, 70.2 °F Temperature, T, 192.3 °F

Temperature, T,, 530.2 A (°R)  Temperature, T, 652.3 A (R)

Pressure Meter, P, 29.912 "Hg Pressure Stack, P 29.861 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, V a) 72.764 dscf Velocity, V, 73.56 fps
2.060 dscm Volume (actual) 21,666.4 awcfm

Actual Volume, Vel 92.447 awct 21,118.2 adcfm

Gas Stream Moisture Volume (standard) 1,050,186.8 wsct/hr

Moisture Vapor, VW yq) 1.892 scf 1,023,617.1 dsct/hr

Moisture, B, 0.0253 17,060.3 dscf/min

Moisture EPA M4 2.53 %v

EPA Method 3 Gas Density
Dry, My

28.87 Ib/Ib-mole

Volume/Mole, V/IM 476.907

Wet, M, 28.59 Ib/Ib-mole
Percent Isokinetic 99.8 %
Laboratory Results
CH,O 341.0 pg/sample
CH,0 3.41E-04 grams MW CH,0O 30.031 g/mole
Emissions:
Concentration, C, 7.23E-05 gr/dscf
165.5 pg/dscm
1.33E-01 ppmvd
Mass Emissions 1.06E-02 Ib/hr

"<" represents MDL value



Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 16:01
Source: CFU 112 End Time: 18:08
Method: 316 Date: 09/12/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,O T, °F \Dp
0.000

5 2.990 1.20 69 1 1.40 202 1.1832

10 6.010 1.20 70 2 1.40 203 1.1832

15 9.060 1.20 70 3 1.40 204 1.1832

20 12.140 1.20 70 4 1.40 204 1.1832

25 15.290 1.30 70 5 1.50 206 1.2247

30 18.530 1.40 70 6 1.60 205 1.2649

35 21.570 1.20 70 7 1.40 204 1.1832

40 24.650 1.20 71 8 1.40 204 1.1832

45 27.650 1.20 71 9 1.30 205 1.1402

50 30.610 1.20 71 10 1.30 204 1.1402

55 33.570 1.20 71 11 1.30 204 1.1402

60 36.548 1.20 71 12 1.30 204 1.1402

65 39.550 1.20 71 13 1.30 205 1.1402

70 42.440 1.10 71 14 1.20 207 1.0954

75 45.400 1.20 71 15 1.30 206 1.1402

80 48.310 1.10 72 16 1.30 208 1.1402

85 51.280 1.10 72 17 1.30 208 1.1402

90 54.530 1.40 72 18 1.60 209 1.2649

95 57.540 1.20 72 19 1.40 208 1.1832

100 60.590 1.20 73 20 1.40 209 1.1832

105 63.570 1.20 73 21 1.30 209 1.1402

110 66.560 1.20 74 22 1.30 208 1.1402

115 69.530 1.20 74 23 1.30 209 1.1402

120 72.490 1.20 74 24 1.30 208 1.1402
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Client: Hollingsworth & Vose Run: 3

Source: CFU 112 Date: 09/12/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V,, 72.490 dcf Rectangular

Water Volume 37.7 ml (g) Width in
Nozzle Diameter, N, 0.1793 in. Length in
Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py 29.82 "Hg CO, Average 0.46 %vd
Static Pressure 0.56 "H,O O, Average 19.84 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9985 Y

Field Data Averages

Meter Stack

AH 1.208 "H,O \/Dp 1.1666 "H,O
Temperature, T, 714 °F Temperature, T, 206.0 °F
Temperature, T,, 531.4 "A("R)  Temperature, T, 666.0 *A (R)
Pressure Meter, P, 29.909 "Hg Pressure Stack, P, 29.861 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V,a) 71.863 dscf Velocity, V, 73.97 fps
2.035 dscm Volume (actual) 21,787.1 awcfm

Actual Volume, V ,cran 93.105 awcf 21,262.0 adcfm
Gas Stream Moisture Volume (standard) 1,034,316.9 wscf/hr
Moisture Vapor, Vw g 1.774 scf 1,009,389.9 dscf/hr
Moisture, B, 0.0241 16,823.2 dscf/min
Moisture EPA M4 2.41 %v
EPA Method 3 Gas Density Volume/Mole, V/IM 486.924
Dry, My 28.87 1b/Ib-mole
Wet, M, 28.61 Ib/Ib-mole
Percent Isokinetic 99.9 %
Laboratory Results

CH,0O 460.0 pg/sample

CH,0 4.60E-04 grams MW CH,0 30.031 g/mole
Emissions:

Concentration, C, 9.88E-05 gr/dscf

226.0 pg/dscm
1.81E-01 ppmvd
Mass Emissions 1.42E-02 1b/hr
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EPA Method 316
Laboratory Results
Formaldehyde

Client: Hollingsworth & Vose

Location: Corvallis, OR MDL  0.0274 ug/mL
Source: CFU 112
Sample Vol.
Lab ID Sample ID Sample Date <  Result MDL (mL) Units
4 Run 1 9/12/2018 424 11.9 435.0 pg/sample
8 Run 2 9/12/2018 341 12.1 440.0  pg/sample
9 Run 3 9/12/2018 460 11.5 418.0 pg/sample
20 H,0 Blank 9/12/2018 < MDL 11.1 405.0 pg/sample

*If sample results are below MDL, MDL value is shown. A "<" sign designates less than MDL.

If blank values are below MDL, no blank corrections are performed.
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EPA Method 316
Results Summary

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112

Run 1 2 3
Date 9/12/2018 9/12/2018 9/12/2018
Run Start Time 10:53 13:28 16:01
Run End Time 13:00 15:35 18:08
Duration, min. 120 120 120 Average
Barometric Pressure, '"Hg 29.82 29.82 29.82 29.82
Nozzle Dia., in. 0.1793 0.1793 0.1793 0.1793
Isokinetic Average, % 99.4 99.8 99.9 99.7
Sample Volume, dscf 71.612 72.764 71.863 72.080
Sample Volume, dscm 2.028 2.060 2.035 2.041
Stack Diameter, in. 30.00 30.00 30.00 30.00
Stack Area, sq.ft. 4.909 4.909 4.909 4.909
CO, %vd 0.47 0.46 0.46 0.46
0, %vd 19.84 19.95 19.84 19.88
Static Press., '""H,O 0.56 0.56 0.56 0.56
H,0 %v 1.85 2.53 241 2.26
Wet Molecular Weight, 1b/Ib-mole 28.67 28.59 28.61 28.62
Velocity, FPS 72.57 73.56 73.97 73.37
ADCFM 20,979.4 21,118.2 21,262.0 21,119.9
AWCFM 21,374.8 21,666.4 21,787.1 21,609.4
DSCFM 16,844.8 17,060.3 16,823.2 16,909.4
Stack Temperature, °F 196.3 192.3 206.0 198.2
gr/dscf 9.14E-05 7.23E-05 9.88E-05 8.75E-05
Concentration, C; | pg/dsem 209.1 165.5 226.0 200.2
Formaldehyde ppmvd 1.67E-01 1.33E-01 1.81E-01 1.60E-01
M Ib/hr 1.32E-02 1.06E-02 1.42E-02 1.27E-02
ass Ib/Ib glass 1.95E-05 1.54E-05 1.88E-05 1.79E-05
Production Data Glass Production Ibs/hr 676.9 688.0 758.7 707.9

"<" represents MDL value
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EPA Methods 1-4, 316
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Method: 316

EPA Methods 1-4:

1) P, =Pb+ (AH/13.6) =
where Pb:
AH:

29.82 "Hg
1.192 "H,0

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

29.82 "Hg
0.56 "H,0

3) Va(std) = Vm(17.64)(Y)(§—$) =

where Vm:
Y:

Pm:

Tm:

72.294 dcf

0.9985

29.908 "Hg
531.8 °A

4) V (std) = (0.04706)(H,0) =

where H,O:
5) Bws = ( Vw(std)

where Vw(std):
Vm(std):

6) % H,0 =Bws x 100 =

7) V,(actual) = ( Yxvm )(

(1—-Bws)
where Y:

Vm:
Bws:
Ts:
Tm:
Pm:
Ps:

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

where CO,:
0,

Vw(std)+Vm(std)

2870 g

)=

1.351 scf
71.612 dscf

) (5) =

0.9985
72.2939 dcf
0.0185
656.3 °A
531.8 °A
29.908 "Hg
29.861 "Hg

0.47 %vd
19.84 %vd

N2+CO= ( 1 00‘(02+C02):

Run:

Start Time:
End Time:
Date:

29.908 "Hg

29.861 "Hg

71.612 dscf

1.351 scf

0.0185

1.85 %v

90.907 awcf

28.87 1b/Ib-mole

79.69 %vd

1

10:53
13:00
9/12/2018
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 Date: 9/12/2018
9) M, = M (1 —Bws) + (18 x Bws) = 28.67 1b/Ib-mole
where My: 28.87 Ib/Ib-mole
Bws: 0.0185
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 4.909 sq. ft.
where Stack ID: 30 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. _ Ts _
11) Velocity, V, = 85.49(Cp) (Ave. Sqrt AP) ( ox MS)> = 72.57 fps
where Cp: 0.84
Ave. Sqrt AP: 1.1542
Ts: 656.3 °A
Ps: 29.861 "Hg
Ms: 28.67 1b/Ib-mole
12) AWCFM = (V,)(stack area)(60 sec/min) = 21,374.8 AWCFM
where V: 72.57 ft/sec
Stack Area: 4.909 sq. ft
13) ADCFM = (AWCFM)(1-Bws) = 20,979.4 ADCFM
where AWCFM: 21,374.8
Bws: 0.0185
528°A Ps
14) Qsw = 3600(V,)(stack area) ( - ) (29'92 ,,Hg) = 1,029,738.5 wscf/hr
where V: 72.57 ft/sec
Stack Area: 4.9090 sq. ft.
Ts: 656.3 °A
Ps: 29.861 "Hg
15) Qsd = (wsct/hr)(1-Bws) = 1,010,688.3 dscf/hr
where wscf/hr:  1,029,738.5
Bws: 0.0185
16) DSCEFM= (dscf/hr)/60 mins/hr = 16,844.8 DSCFM

where dscf/hr:  1,010,688.3

17) Nozzle Area = 3.1416 (Nozzle Size/24)? = 0.000175 sq. ft.
where Nozzle Size: 0.1793 inches
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 Date: 9/12/2018
L. _ 0.0945(Ts)(Vm(std)) _
18) Isokinetic % = (Ps(VS)(nozzle area)(sampling time)(l—Bws)) - 99.4 %
where Ts: 656.3 °A
Vm(Std): 71.612 dscf
Ps: 29.861 "Hg
Vs 72.57 ft/sec
Nozzle Area: 0.000175 sq. ft.
Sampling Time: 120 min.
Bws: 0.0185
EPA Method 316:
19) Formaldehyde laboratory results 424.0 pg/sample
20) Formaldehyde = (ug/sample)/1,000,000 = 4.24E-04 grams/sample
21) Cs = (Sample grams/Vm(Std))(15.43grains/gram) = 9.14E-05 gr/dscf
where Sample: 0.00042 grams
Vm(std) 71.612 dscf
22) Cs = (Sample grams*1,000,000 pg/gram )/Vm(std) = 209.1 pg/dscm
where Sample: 0.00042 grams
Vm(std) 2.028 dscm
_ 359lbf—f:wl@srp (Ts) (29.92"Hg)
23) Volume/Mole = ( 2974 (P5) = 479.832 Vol./Mole
where Ts: 656.3 °A
Ps: 29.861 "Hg
b Vol
24) ppmvd = (——— L Mole ___) - 1.67E-01 ppmvd
) PP ~ (MW x 0.00006 x ADCFM’ O/7E-UL ppmv
where MW: 30.031 g/mol
Ib/hr: 0.01
Vol./Mole: 479.832
ADCFM: 20979.4
25) Mass Emission Rate = (Cs)(Stack flow)/7000gr/Ib = 1.32E-02 Ib/hr

where Cs: 9.14E-05 gr/dscf
Stack Flow: 1,010,688.3 dscf/hr
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Daily Gaseous Calibrations Log

Client: Hol//'aj_cww/'h f voSe

Source: CFe - 112 = ms/m3lé

Date: 07//2 //3
Test Technician: DS8

Leak check:
Vacuum “ Rate Pass
— &1 J
Method 205* e
Target - X Direct ¥~ X
10 4
5 4 10
10 P 0
s X 10
0
5 10

*Use of a calibrated instrument required

_gomrlet?

Direct Analyzer Calibrations

0:% NOx CcO CO; NO:
Target | x | Target | x | Target X | Target | X Target
K| & K| & |[X]| &g | X 504/
jo X 1o [ K| 1se X 2 x|
Zo X[ zo K[ 302X 4 X
System Calibrations
0:% NOx CO CO.
Target | x | Target | x | Target X | Target | X
& XK & [ & x| | X
20 1;; N [X] 2 [X]
2.5 &-/'“7\““‘4"5"(‘ -5o
System VOC Calibrations
Initial target Post Target
Zero v - ©
Low J £ .25 —
Mid v 12-5"% 2. ¢
High v 2} 25 —_—
Stratification test during run #1

TestTimes:R-1/0/52-~ 12:00

fecat/br’<

A oo gfllf1¥

o35

AT

]06

—> 5o c;/l/,j

R2 [3:27 —/5:35 R3 [6,00 -~ [Flog

posT

/MIC CHV"K —

pa s 5
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BISON ENGINEERING GASEOUS TESTING SUMMARY

Company Holiing_;sworth & Vose Source CFU-112
Facility Glass Plant #1 Date September 12, 2018
Location Corvallis OR
Run 1 2 3
Date 9/12/2018 | 9/12/2018 | 9/12/2018
Run Start Time 10:52 13:27 16:00
Run End Time 13:00 15:35 18:08
CO, %vd 0.47 0.46 0.46 0.46
0O, %vd 19.84 19.95 19.84 19.88
WSCFM* 17,296.6 17,363.6 17,070.8 17,243.7
DSCFM* 16,973.1 16,998.9 16,724.3 16,898.8
Concentration, C, ppmvd 0.57 0.56 0.50 0.54
Nitrogen Oxides Mass Ib/hr 6.93E-02 6.82E-02 5.99E-02 6.58E-02
Emission Factor Ib/lb glass 1.02E-04 9.92E-05 7.90E-05 9.35E-05
Ib/Mscf nat. gas | 1.71E-02 1.69E-02 1.45E-02 1.60E-02
Concentration, C, ppmvd 24.09 23.86 24.58 24.18
Carbon Monoxide Mass Ib/hr 1.78 1.77 1.79 1.78
Emission Factor Ib/lb glass 2.64E-03 2.57E-03 2.36E-03 2.52E-03
Ib/Mscf nat. gas | 4.39E-01 4.38E-01 4.35E-01 4.37E-01
Concentration, C, ppmvw 1.01 1.01 1.05 1.02
VOC Mass Ib/hr 1.20E-01 1.20E-01 1.23E-01 1.21E-01
Emission Factor Ib/lb glass 1.77E-04 1.75E-04 1.62E-04 1.71E-04
Ib/Mscf nat. gas | 2.95E-02 2.98E-02 2.98E-02 2.97E-02
Mass Ib/hr 1.32E-02 1.06E-02 1.42E-02 1.27E-02
Formaldehyde** Emission Factor Ib/lb glass 1.95E-05 1.54E-05 1.87E-05 1.79E-05
Ib/Mscf nat. gas | 3.25E-03 2.63E-03 3.44E-03 3.11E-03
Mass Ib/hr 1.33E-01 1.31E-01 1.37E-01 1.34E-01
Total VOCs' o Ib/lb glass 1.96E-04 1.90E-04 1.81E-04 1.89E-04
Emission Factor  [orre rnat. gas | 3.276-02 | 3.24E-02 | 3.32E-02 | 3.28E-02
Glass Production Ib/hr 676.9 688.0 758.7 707.9
Production Rates Natural Gas Use scf/hr 4062.3 4037.3 4126.7 4075.4
Mscf/hr 4.0623 4.0373 4.1267 4.0754

*Measured during concurrent Method 5 isokinetic runs

**From concurrent Method 316 isokinetic sampling
tTotal VOCs = Method 25A VOCs + Formaldehyde
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Bison Engineering, Inc.

Method 7E Nitrogen Oxides

Calibration Error, System Bias and System Drift
NOx molecular weight of 46

Company: Holiingsworth & Vose Source: CFU-112 Instrument Make: Thermo Environmental
Facility: Glass Plant #1 Date: September 12, 2018 Instrument Model: 42i
Location: Corvallis OR Instrument Serial #: 729825194
Initial Values Final Values
Analyzer | System Pre test System Post test Corrected Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Gas Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Conc Reference
zero 0.17 0.17 0.00 pass 0.20 0.60 pass 0.60 pass Gas
Run 1] upscale 2.57 2.23 -6.80 pass 2.64 1.40 pass 8.20 pass
zero 0.17 0.20 0.60 pass 0.20 0.60 pass 0.00 pass
Run 2] upscale 2.57 2.64 1.40 pass 2.23 -6.80 pass -8.20 pass
zero 0.17 0.20 0.60 pass 0.05 -2.40 pass -3.00 pass
Run 3] upscale 2.57 2.23 -6.80 pass 2.11 -9.20 pass -2.40 pass
< 5%* < 5%" < 3%*
ANALYZER CAL. ERROR Zero Mid High NO2 CONVERTER TEST
Calibration gas standards 0 2.5 5 NO2 Tank Value (ppm) 50.41
Cal gas analyzer response 0.17 2.57 5.16 NO Check Value 51.93
Aﬁalyzer Cal. Error % 3.40 1.40 3.20 NO2 to NO Conversion % 103.0%
Analyzer Cal. Error < 2%* pass pass pass NO2 Conversion > 90% pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.

Method 10 Carbon Monoxide

Calibration Error, System Bias and System Drift
CO molecular weight of 28

Company:  Holiingsworth & Vose Source: CFU-112 Instrument Make: Thermo Environmental
Facility: Glass Plant #1 Date: September 12, 2018 Instrument Model: 48i HL
Location: Corvallis OR Instrument Serial #: 734025183
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Gas Gas Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Conc Conc Reference
zero -0.61 -0.55 0.06 pass -3.08 -2.47 pass -2.53 pass Gas
Run 1| upscale 49.33 48.92 -0.41 pass 50.43 1.10 pass 1.51 pass
zero -0.61 -3.08 -2.47 pass -2.24 -1.63 pass 0.84 pass
Run 2| upscale 49.33 50.43 1.10 pass 47.70 -1.63 pass -2.73 pass
zero -0.61 -2.24 -1.63 pass -3.41 -2.80 pass -1.17 pass
Run 3] upscale 49.33 47.70 -1.63 pass 49.24 -0.09 pass 1.54 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR Zero Mid High
Calibration gas standards 0 50 100
Cal gas anal-yzer response -0.61 49.33 98.92
Analyzer Cal. Error -0.61 -0.67 -1.08
Analyzer Cal. Error < 2%* pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.

Method 3A Oxygen

Calibration Error, System Bias and System Drift

Company:  Holiingsworth & Vose Source CFU-112 Instrument Make: Servomex
Facility: Glass Plant #1 Date September 12, 2018 Instrument Model: 1440
Location: Corvallis OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.01 0.09 0.42 pass 0.00 -0.03 pass -0.45 pass Gas
Run 1] upscale 9.94 10.05 0.53 pass 10.02 0.38 pass -0.15 pass
zero 0.01 0.00 -0.03 pass -0.02 -0.13 pass -0.10 pass
Run 2] upscale 9.94 10.02 0.38 pass 9.91 -0.17 pass -0.55 pass
zero 0.01 -0.02 -0.13 pass -0.05 -0.28 pass -0.15 pass
Run 3] upscale 9.94 9.91 -0.17 pass 9.87 -0.37 pass -0.20 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR [ Zero Mid High
Calibration gas standards 0 10 20
Cal gas analyzer response 0.0066 |[9.9433333] 20.04
Analyzer Cal. Error 0.03 -0.28 0.20
Analyzer Cal. Error < 2%" pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.
Method 3A CO2

Calibration Error, System Bias and System Drift

Company: Holiingsworth & Vose Source CFU-112 Instrument Make: Servomex
Facility: Glass Plant #1 Date September 12, 2018 Instrument Model: 1440
Location: Corvallis OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.18 0.23 1.25 pass 0.18 0.00 pass -1.25 pass Gas
Run 1] upscale 1.95 1.93 -0.50 pass 1.95 0.00 pass 0.50 pass
zero 0.18 0.18 0.00 pass 0.24 1.50 pass 1.50 pass
Run 2] upscale 1.95 1.95 0.00 pass 1.97 0.50 pass 0.50 pass
zero 0.18 0.24 1.50 pass 0.20 0.50 pass -1.00 pass
Run 3] upscale 1.95 1.97 0.50 pass 1.96 0.25 pass -0.25 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR Zero Mid High
Calibration gas standards 0 2 4
Cal gas anal}zer response 0.18 1.95 4.04
Analyzer Cal. Error 4.50 -1.25 1.00
Analyzer Cal. Error < 2%* pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.
Method 25A Total Hydrocarbons or Volatile Organic Compounds (VOC)

Calibration Error and Drift Checks
VOC molecular weight of 44 as propane

Company: Holiingsworth & Vose Source: CFU-112 Instrument Make: Thermo Environmental
Facility: Glass Plant #1 Date: September 12, 2018 Instrument Model: 55i
Location: Corvallis OR Instrument Serial #: 1018142851
Calibration | Post-Run Instrument Instrument
System System | Drift Determination | Analyzer Cal. Response
Response | Response|% of span | pass/fail Span Reference Time(s):
zero 0.13 0.07 -0.24 pass Time 1 60
Run 1] upscale 12.47 12.37 -0.40 pass Time 2 60
zero 0.13 0.46 1.32 pass Time 3 60
Run 2] upscale 12.47 12.50 0.12 pass Average: 60
zero 0.13 0.46 1.32 pass
Run 3] upscale 12.47 12.50 0.12 pass
<3%
SYSTEM CAL. ERROR [ Zero Low Mid High
Calibration gas standards 0.00 6.25 12.50 21.25
Calibration gas system response 0.13 6.30 12.47 21.43
Calibration Predicted Response 6.40 12.66
Calibration Error 1.48 1.53
Calibration Error < 5% ? pass pass pass pass
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EPA Method 7E,

Example

Client
Location
Source

Method:

Calculations

: Holiingsworth & Vose
: Corvallis OR

: CFU-112

7E

EPA Method 7E:

1

Analyzer Calibration Error (Mid)
) ACE = (“2==) x 100 =

where Cp;;:
Cy:
CS:

System Bias (Upscale)

2) SB= (%) x 100 =

where Cp;:
Cg:
CS:

Drift Assessment (Upscale)

3) D=1ISBg,, - SB,|=

4

where SBg;.:
SB ir

Effluent Gas Concentration

C
) G = Cu -G (25

where Cyy,:

NO, - NO Conversion Efficiency

5 Effyo, = (225) x 100 =

where Cp;;:
Cy:

2.57 ppmv
2.50 ppmv
5.00 ppmv

2.57 ppmv
2.23 ppmv
5.00 ppmv

1.40 ppmv
-6.80 ppmv

0.70 ppmv
0.19 ppmv
2.50 ppmv
2.44 ppmv

51.93 ppmv
50.41 ppmv

Run: 1
Start Time: 10:52
End Time: 13:00

Date: 9/12/2018

1.40 %v

-6.80 %v

8.20 %v

0.57 ppmv

103.0 %v
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Emission Rates:

NOy 1) 1b/hr = (Stack Flow) (C) (46) (1.558x107) =

where Stack Flow: 16973.10 DSCFM
C: 0.57 ppm
Molecular Wt NO,: 46 g/g-mole

1.558E-07 Conv. Factor

0O, Correction

NO.2) _ (e Yoo
X Cenoz 20.9—Measured 02/ *

where %0,: NA %
Measured O,: NA %
C: NA ppmv

6.93E-02 Ib/hr

NA ppmv
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EPA Method 10,
Example Calculations

Client: Holiingsworth & Vose
Location: Corvallis OR
Source: CFU-112
Method: 10

EPA Method 10:

Analyzer Calibration Error (Mid)
1 — c ir —Cv —
) ACE = (==Y x 100 =
where Cp;:
Cy:
CS:

System Bias (Upscale)
2 __ (C¢ —CDir _
) SB=(5T) x 100=
where Cp;:
CS:
CS:

Drift Assessment (Upscale)
3) D=1SBg,,;-SB;!=
where SB; a0
SB;:

Effluent Gas Concentration

' Cou=(Ca - Co) (c25) =

where Cy,,:
Co:

CMA:

Cum:

49.33 ppmv
50.00 ppmv
100.00 ppmv

49.33 ppmv
48.92 ppmv
100.00 ppmv

1.10 ppmv
-0.41 ppmv

22.99 ppmv
-1.82 ppmv
50.00 ppmv
49.68 ppmv

Run:

Start Time:
End Time:
Date:

-0.67 %v

-0.41 %v

1.51 %v

24.09 ppmv

1

10:52
13:00
9/12/2018
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Emission Rates:

CO 1) 1b/hr = (Stack Flow) (C) (28) (1.558x107) =

where Stack Flow: 16973.10 DSCFM
C: 24.09 ppm
Molecular Wt. CO: 28 g/g-mole

1.558E-07 Conv. Factor

O, Correction

C0?2) - (M) =
C@%02 20.9—Measured 02 xC

where %0,: NA %
Measured O,: NA %
C: NA ppmv

1.78 1b/hr

NA ppmv
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EPA Method 3A,
Example Calculations

Client: Holiingsworth & Vose
Location: Corvallis OR
Source: CFU-112
Method: 3A

EPA Method 3A (O,):

Analyzer Calibration Error (Mid)

1) ACE = (%) x 100 =

where Cp;,:
Cy:
CS:

System Bias (Upscale)
2 _ (G4 —CDir _
) SB=(=227)x 100=
where Cp;,:
CS:
CS:

Drift Assessment (Upscale)
3) D=ISBg,.,-SB;!=
where SBgi,a:
SB;:

Effluent Gas Concentration

4 CGaS _ (CAVg i CO) ( Cyia ) =

C, —CO
where Cyy,:

9.94 ppmv
10.00 ppmv
20.00 ppmv

9.94 ppmv
10.05 ppmv
20.00 ppmv

0.38 ppmv
0.53 ppmv

19.87 ppmv
0.05 ppmv
10.00 ppmv
10.04 ppmv

Run:

Start Time:
End Time:
Date:

-0.28 %v

0.53 %v

0.15 %v

19.84 ppmv

1

10:52
13:00
9/12/2018
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EPA Method 3A,
Example Calculations

Client: Holiingsworth & Vose
Location: Corvallis OR
Source: CFU-112
Method: 3A

EPA Method 3A (CO,):

Analyzer Calibration Error (Mid)
1 _ (Cp.—CV _
) ACE = (2= x 100 =
where Cp;;:
Cy:
CS:

System Bias (Upscale)
2 __ (C,—CDir _
) SB=(S2) x 100=
where Cp;;:
Cq:
CS:

Drift Assessment (Upscale)
3) D=ISBg,,-SB;!l=
where SBg; .10
SB;:

Effluent Gas Concentration

4) CGas = (CAvg - Co) (CMCTIE()) =

where Cy,,:

1.95 ppmv
2.00 ppmv
4.00 ppmv

1.95 ppmv
1.93 ppmv
4.00 ppmv

0.00 ppmv
0.50 ppmv

0.61 ppmv
0.21 ppmv
2.00 ppmv
1.94 ppmv

Run:

Start Time:
End Time:
Date:

-1.25 %v

-0.50 %v

0.50 %v

0.47 ppmv

1

10:52
13:00
9/12/2018
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EPA Method 25A,
Example Calculations

Client: Holiingsworth & Vose
Location: Corvallis OR
Source: CFU-112
Method: 25A

EPA Method 25A:

Predicted Low and Mid Level Calibration Response (Mid)
1 _ (CR, —CRZ _
) PR = () x €Sy + CR, =

where CRy:
CRy:

SS:

CSyi:

Calibration Error Test

2) CET= (%) x 100 =

where PR:
SR:
CGV

Drift Determination (Mid)
3) p= (M-)x 100 =

CSRS
where CSR:
CSRC:
AS:

21.43 ppmv

0.13 ppmv
21.25 ppmv
12.50 ppmv

12.66 ppmv
12.47 ppmv
12.50 ppmv

12.47 ppmv
12.37 ppmv
25.00 ppmv

Run:

Start Time:
End Time:
Date:

12.66 ppmv

-1.53 %v

0.40 %v

1

10:52
13:00
9/12/2018
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Emission Rates:

VOC 1) 1b/hr = (Stack Flow) (C) (44) (1.558x107) =

where Stack Flow: 17296.57 WSCFM
C: 1.01 ppm
Molecular Wt Propane: 44 g/g-mole

1.558E-07 Conv. Factor

O, Correction

vVOC2) - (M) =
C@%02 20.9—Measured 02 xC

where %0,: NA %
Measured O,: NA %
C: NA ppmv

1.20E-01 Ib/hr

NA ppmv
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
6:32:57
6:33:07
6:33:17
6:33:27
6:33:37
6:33:47
6:33:57
6:34:07
6:34:17
6:34:27
6:34:37
6:34:47
6:34:57
6:35:07
6:35:17
6:35:27
6:35:37
6:35:47
6:35:57
6:36:07
6:36:17
6:36:27
6:36:37
6:36:47
6:36:57
6:37:07
6:37:17
6:37:27
6:37:37
6:37:47
6:37:57
6:38:07
6:38:17
6:38:27
6:38:37
6:38:47
6:38:57
6:39:07
6:39:17

NOx [PPM]
-0.29
-0.27
-0.28
-0.29
-0.28
-0.27
-0.27
-0.26
-0.27
-0.26
-0.26
-0.26
-0.26
-0.28
-0.28
-0.27
-0.27
-0.28
-0.26
-0.27
-0.27
-0.28
-0.28
-0.28
-0.27
-0.26
-0.26
-0.27
-0.25
-0.26
-0.27
-0.27
-0.26
-0.26
-0.28
-0.26
-0.26
-0.26
-0.28

VOC [PPM]
0.07
0.06
0.06
0.07
0.06
0.07
0.07
0.07
0.07
0.06
0.07
0.07
0.06
0.07
0.06
0.07
0.07
0.07
0.06
0.06
0.07
0.06
0.07
0.07
0.05
0.06
0.07
0.06
0.05
0.06
0.07
0.05
0.06
0.07
0.07
0.07
0.07
0.06
0.07

02 [%]

0.01
0.01
0.01
0.00
8.23
19.09
19.84
19.88
19.89
19.90
19.90
19.91
19.91
19.91
19.97
20.03
20.03
20.03
20.03
20.03
20.04
20.04
20.04
20.04
19.40
16.37
9.92
9.99
9.98
9.97
9.95
9.96
9.95
9.94
9.95
9.94
9.94
9.93
9.73

CO2 [%]
0.18
0.17
0.18
0.18
7.09

18.67
18.82
18.84
18.86
18.87
18.88
18.88
18.88
18.89
18.89
19.43
19.64
19.65
19.65
19.66
19.65
19.66
19.66
19.66
19.64
15.06
9.83
9.96
9.95
9.93
9.92
9.92
9.91
9.90
9.90
9.90
9.90
9.89
9.89

CH4 [PPM]
-0.84
-0.82
-0.75
-0.79
-0.78
-0.79
-0.82
-0.82
-0.81
-0.79
-0.82
-0.79
-0.78
-0.76
-0.79
-0.78
-0.81
-0.78
-0.87
-0.87
-0.79
-0.79
-0.78
-0.78
-0.79
-0.82
-0.79
-0.81
-0.79
-0.78
-0.78
-0.82
-0.82
-0.87
-0.76
-0.75
-0.72
-0.75
-0.79
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
6:39:27
6:39:37
6:39:47
6:39:57
6:40:07
6:40:17
6:40:27
6:40:37
6:40:47
6:40:57
6:41:07
6:41:17
6:41:27
6:41:37
6:41:47
6:41:57
6:42:07
6:42:17
6:42:27
6:42:37
6:42:47
6:42:57
6:43:07
6:43:17
6:43:27
6:43:37
6:43:47
6:43:57
6:44:07
6:44:17
6:44:27
6:44:37
6:44:47
6:44:57
6:45:07
6:45:17
6:45:27
6:45:37
6:45:47

NOx [PPM]
-0.28
-0.28
-0.27
-0.26
-0.26
-0.28
-0.27
-0.28
-0.27
-0.27
-0.27
-0.27
-0.28
-0.26
-0.27
-0.28
-0.26
-0.26
-0.28
-0.27
-0.26
-0.26
-0.27
-0.27
-0.26
-0.26
-0.28
-0.27
-0.28
-0.28
-0.29
-0.26
-0.27
-0.27
-0.27
-0.27
-0.27
-0.26
-0.29

VOC [PPM]
0.06
0.06
0.06
0.06
0.07
0.06
0.06
0.07
0.06
0.06
0.06
0.06
0.06
0.07
0.06
0.06
0.06
0.07
0.06
0.06
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.07
0.06
0.06
0.06
0.05
0.06
0.06
0.07
0.07
0.06
0.06
0.06

02 [%]

8.74
8.74
7.41
0.52
3.12
3.95
3.95
3.95
3.96
3.97
3.97
3.97
3.97
3.97
3.97
3.97
3.97
3.97
3.90
2.34
2.00
1.97
1.97
1.96
1.97
1.97
1.96
1.96
1.97
1.97
1.96
1.85
1.75
1.75
1.75
1.75
1.75
1.75
1.75

CO2 [%]

9.80
9.80
6.56
0.37
3.70
4.27
4.27
4.28
4.28
4.28
4.28
4.15
4.04
4.04
4.04
4.03
4.04
4.04
3.94
2.17
1.98
1.96
1.96
1.95
1.95
1.95
1.95
1.95
1.95
1.94
1.94
1.93
1.93
1.93
1.93
1.94
1.94
1.94
1.94

CH4 [PPM]
-0.75
-0.76
-0.75
-0.75
-0.82
-0.81
-0.72
-0.72
-0.76
-0.78
-0.75
-0.78
-0.79
-0.75
-0.76
-0.78
-0.78
-0.85
-0.78
-0.78
-0.84
-0.78
-0.79
-0.79
-0.75
-0.73
-0.78
-0.82
-0.78
-0.75
-0.84
-0.82
-0.81
-0.79
-0.78
-0.78
-0.82
-0.79
-0.82
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Date
9/12/2018
9/12/2018
9/12/2018

Time
6:45:57
6:46:07
6:46:17

NOx [PPM]
-0.27
-0.27
-0.25

VOC [PPM]
0.06
0.05
0.07

Data omitted analyzer down for repairs

9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

7:32:27
7:32:37
7:32:47
7:32:57
7:33:07
7:33:17
7:33:27
7:33:37
7:33:47
7:33:57
7:34:07
7:34:17
7:34:27
7:34:37
7:34:47
7:34:57
7:35:07
7:35:17
7:35:27
7:35:37
7:35:47
7:35:57
7:36:07
7:36:17
7:36:27
7:36:37
7:36:47
7:36:57
7:37:07
7:37:17
7:37:27
7:37:37
7:37:47

107.93
184.60
184.28
184.28
184.01
67.56
17.53
17.50
17.50
17.94
19.00
19.11
19.20
19.17
19.23
19.17
12.14
9.01
8.98
8.89
8.87
8.86
9.26
9.86
9.86
9.87
9.86
9.86
9.86
9.86
9.86
9.83
9.86

0.00
0.01
0.03
0.13
0.14
0.13
0.14
0.13
0.15
0.14
0.14
0.13
0.14
0.14
0.14
0.14
0.13
0.13
0.12
0.12
0.13
0.14
0.14
0.13
0.15
0.27
0.26
0.27
0.28
0.26
0.27
0.28
0.15

02 [%]

2.03
1.85
0.48

-0.02
-0.01
-0.01
-0.02
-0.02
-0.02
-0.01
-0.02
-0.01
-0.01
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.01
-0.02
-0.02
-0.02
-0.01
-0.01

CO2 [%]

1.98
1.40
0.24

0.14
0.14
0.14
0.14
0.14
0.15
0.15
0.14
0.14
0.14
0.14
0.14
0.14
0.15
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.15
0.15
0.14
0.14
0.15
0.14
0.15
0.15
0.14

CH4 [PPM]
-0.82
-0.79
-0.72

0.53
0.49
0.49
0.53
0.53
0.56
0.52
0.50
0.50
0.53
0.47
0.47
0.46
0.47
0.47
0.52
0.55
0.52
0.53
0.46
0.49
0.56
0.50
0.50
0.49
0.50
0.46
0.56
0.50
0.41
0.46
0.55
0.46
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
7:37:57
7:38:07
7:38:17
7:38:27
7:38:37
7:38:47
7:38:57
7:39:07
7:39:17
7:39:27
7:39:37
7:39:47
7:39:57

NO2 Convertor Check

9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

7:40:07
7:40:17
7:40:27
7:40:37
7:40:47
7:40:57
7:50:57
7:51:07
7:51:17
7:51:27
7:51:37
7:51:47
7:51:57
7:52:07

Analyzer Zero
Analyzer Mid
Analyzer High

System

9/12/2018

7:52:17

NOx [PPM]
9.84
9.83
9.83

24.25
51.66
51.18
51.54
51.63
51.84
51.84
51.99
51.87
51.93

51.93

51.93
51.68
51.63
51.63
51.35
21.71
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

100.00

VOC [PPM]
0.14
0.13
0.14
0.14
0.14
0.13
0.14
0.13
0.13
0.13
0.13
0.13
0.15

0.14
0.13
0.13
0.15
0.14
0.12
0.13
0.12
0.12
0.13
0.12
0.12
0.14
0.14

0.13

02 [%]

02 [%]

-0.01
0.48
0.02

-0.01

-0.01

-0.01

-0.01

-0.02

-0.01

-0.02

-0.02

-0.01

-0.01

0.00
0.00
0.01
0.01
0.00
0.01
0.08
0.07
0.07
0.06
0.06
0.06
0.06
0.06

0.01
9.94

20.04

2.23

CO2 [%]

CO2 [%]

0.15
0.57
0.17
0.15
0.15
0.16
0.15
0.15
0.15
0.14
0.15
0.15
0.15

0.15
0.16
0.15
0.16
0.15
0.15
0.17
0.17
0.17
0.17
0.17
0.18
0.17
0.17

0.18

1.95

4.04

0.17

CH4 [PPM]
0.49
0.47
0.46
0.43
0.46
0.50
0.44
0.43
0.46
0.47
0.49
0.49
0.53

0.50
0.47
0.50
0.49
0.47
0.43
0.56
0.50
0.52
0.46
0.50
0.47
0.53
0.56

0.50
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
7:52:27
7:52:37
7:52:47
7:52:57
7:53:07
7:53:17
7:53:27
7:53:37
7:53:47
7:53:57
7:54:07
7:54:17
7:54:27
7:54:37
7:54:47
7:54:57
7:55:07
7:55:17
7:55:27
7:55:37
7:55:47
7:55:57
7:56:07
7:56:17
7:56:27
7:56:37
7:56:47
7:56:57
7:57:07
7:57:17
7:57:27
7:57:37
7:57:47
7:57:57
7:58:07
7:58:17
7:58:27
7:58:37
7:58:47

NOx [PPM]
100.00
100.00

70.49
24.58
21.20
16.37
22.98
14.78
6.49
3.28
1.95
1.38
1.07
0.88
0.77
0.71
0.65
0.59
0.56
0.62
0.53
0.47
0.44
0.41
0.38
0.37
0.34
0.35
0.35
0.35
0.32
0.32
0.31
0.32
0.32
0.29
0.29
0.29
0.28

VOC [PPM]
0.13
0.14
0.14
0.13
0.12
0.12
0.13
0.26
0.26
0.26
0.27
0.26
0.26
0.27
0.27
0.26
0.27
0.27
0.27
0.27
0.26
0.23
0.13
0.15
0.13
0.13
0.14
0.13
0.14
0.13
0.14
0.12
0.15
0.13
0.14
0.12
0.25
0.28
0.27

02 [%]

12.60
17.98
14.55
5.17
2.24
2.03
2.00
1.99
1.99
1.99
2.00
2.00
2.01
2.01
2.01
2.01
2.67
7.12
9.26
9.93
10.14
10.20
10.23
10.24
10.24
10.24
10.24
10.24
10.16
10.09
10.06
10.05
10.05
10.05
10.05
10.04
10.24
14.84
18.61

CO2 [%]

0.21
0.22
0.22
0.19
0.76
1.48
1.73
1.83
1.88
191
1.92
1.92
1.93
1.93
1.93
1.94
2.69
7.15
8.78
9.27
9.42
9.48
9.50
9.51
9.52
9.52
9.54
9.53
9.45
9.40
9.38
9.37
9.38
9.38
9.38
9.38
9.22
5.09
1.80

CH4 [PPM]
0.41
0.47
0.49
0.50
0.47
0.55
0.47

-0.84
-0.85
-0.81
-0.87
-0.93
-0.85
-0.81
-0.79
-0.82
-0.81
-0.76
-0.79
-0.87
-0.79
-0.82
-0.79
-0.84
-0.82
-0.81
-0.84
-0.79
-0.60
0.50
0.47
0.49
0.49
0.53
0.46
0.50
0.46
0.38
0.49
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
7:58:57
7:59:07
7:59:17
7:59:27
7:59:37
7:59:47
7:59:57
8:00:07
8:00:17
8:00:27
8:00:37
8:00:47
8:00:57
8:01:07
8:01:17
8:01:27
8:01:37
8:01:47
8:01:57
8:02:07
8:02:17
8:02:27
8:02:37
8:02:47
8:02:57
8:03:07
8:03:17
8:03:27
8:03:37
8:03:47
8:03:57
8:04:07
8:04:17
8:04:27
8:04:37
8:04:47
8:04:57
8:05:07
8:05:17

NOx [PPM]
0.32
0.47
0.59
0.65
1.03

11.82
10.19
4.68
2.50
1.71
1.41
1.16
0.65
0.38
0.29
0.50
0.62
0.68
0.68
0.62
0.59
0.56
0.50
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.44
0.44
0.44
0.44
0.44
0.44

VOC [PPM]
0.27
0.27
0.27
0.28
0.21
0.14
0.13
0.14
0.15
0.14
0.13
0.17
0.28
0.27
0.27
0.27
0.26
0.27
0.27
0.05
0.00

-0.01
-0.01
-0.01
0.00
-0.01
0.00
0.00
0.00
-0.01
0.00
-0.01
-0.01
0.02
0.14
0.14
0.13
0.13
0.15

02 [%]

19.95
15.67
5.72
1.83
0.71
0.36
0.23
0.19
0.18
0.16
0.11
0.08
0.07
0.11
0.13
0.18
0.22
0.25
0.27
0.27
0.28
0.29
0.30
0.30
0.31
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30

CO2 [%]

0.83
1.39
0.81
0.46
0.40
0.35
0.29
0.26
0.24
0.24
0.24
0.23
0.22
0.23
0.23
0.23
0.22
0.22
0.22
0.22
0.22
0.22
0.21
0.21
0.21
0.22
0.22
0.21
0.21
0.21
0.21
0.21
0.21
0.20
0.22
0.20
0.21
0.21
0.21

CH4 [PPM]
0.47
0.49
0.46
0.52

-0.12
-0.79
-0.84
-0.78
-0.79
-0.79
-0.79
-0.78
-0.78
-0.78
-0.76
-0.84
-0.84
-0.85
-0.87
-0.85
-0.85
-0.85
-0.78
-0.84
-0.79
-0.78
-0.79
-0.85
-0.81
-0.79
-0.84
-0.78
-0.82
-0.79
-0.84
-0.89
-0.89
-0.79
-0.85
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
8:05:27
8:05:37
8:05:47
8:05:57
8:06:07
8:06:17
8:06:27
8:06:37
8:06:47
8:06:57
8:07:07
8:07:17
8:07:27
8:07:37
8:07:47
8:07:57
8:08:07
8:08:17
8:08:27
8:08:37
8:08:47
8:08:57
8:09:07
8:09:17
8:09:27
8:09:37
8:09:47
8:09:57
8:10:07
8:10:17
8:10:27
8:10:37
8:10:47
8:10:57
8:11:07
8:11:17
8:11:27
8:11:37
8:11:47

NOx [PPM]
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.47
0.47
0.47
0.47
0.47
0.41
0.47
0.50
0.53
0.53
0.65
1.65
2.28
2.47
2.50
2.41
1.53
0.91
0.71
0.56
0.37

VOC [PPM]
0.13
0.12
0.12
0.13
0.14
0.14
0.12
0.13
0.12
1.94
2.41
2.41
2.40
2.40
2.41
2.41
5.40

12.36
12.37
12.37
12.37
12.37
12.37
12.37
13.15
13.16
13.15
13.15
13.15
13.16
13.15
12.52
12.23
12.23
12.24
12.24
12.24
12.25
48.03

02 [%]

0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
1.80
10.40
16.01
18.53
19.65
19.86
13.32
8.00
5.88
4.98
4.76
4.10
4.02
6.93
9.63
8.77
4.97
2.85
4.11

CO2 [%]

0.21
0.21
0.21
0.21
0.20
0.21
0.20
0.20
0.20
0.20
0.19
0.19
0.20
0.20
0.20
0.19
0.20
0.21
0.21
0.20
0.20
0.22
0.23
0.24
0.24
0.25
0.30
0.31
0.25
0.23
0.21
0.22
0.21
0.21
0.22
0.22
0.20
0.20
0.20

CH4 [PPM]
-0.89
-0.81
-0.78
-0.89
-0.85
-0.84
-0.85
-0.82
-0.89

3.78
5.89
6.71
6.74
6.75
6.74
6.74
23.90
49.65
49.71
49.72
49.75
49.71
49.74
50.12
53.74
53.70
53.69
53.77
53.75
53.80
53.77
49.60
48.50
48.44
48.44
48.47
48.49
48.53
247.27
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
8:11:57
8:12:07
8:12:17
8:12:27
8:12:37
8:12:47
8:12:57
8:13:07
8:13:17
8:13:27
8:13:37
8:13:47
8:13:57
8:14.07
8:14:17
8:14:27
8:14:37
8:14:47
8:14:57
8:15:07
8:15:17
8:15:27
8:15:37
8:15:47
8:15:57
8:16:07
8:16:17
8:16:27
8:16:37
8:16:47
8:16:57
8:17:07
8:17:17
8:17:27
8:17:37
8:17:47
8:17:57
8:18:07
8:18:17

NOx [PPM]
0.28
0.28
0.28
0.25
0.28
0.38
0.41
0.41
0.44
0.44
0.44
0.44
0.41
0.41
0.41
0.41
0.37
0.38
0.34
0.35
0.34
0.34
0.32
0.32
0.31
0.32
0.29
0.29
0.28
0.29
0.28
0.29
0.28
0.28
0.25
0.25
0.25
0.25
0.25

VOC [PPM]
101.69
101.70
101.70
101.69
101.69
101.70

92.18
6.56
6.57
6.57
6.56
6.57
6.56
6.56

11.83

13.15

13.15

13.15

13.15

13.16

13.16

17.60

22.07

22.06

22.06

22.06

22.07

22.06

22.25

23.02

23.04

23.03

23.03

23.02

23.04

23.03

23.39

23.42

23.43

02 [%]

2.16
0.99
1.13
3.11
3.83
4.16
4.30
4.35
4.39
4.40
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.41
4.35
4.23
4.19
4.17

CO2 [%]

0.19
0.20
0.18
0.18
0.18
0.18
0.18
0.17
0.18
0.18
0.18
0.19
0.18
0.18
0.18
0.17
0.18
0.17
0.18
0.18
0.18
0.19
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.17
0.18
0.18
0.19
0.18
0.19

CH4 [PPM]
445.97
445.91
445.97
445.88
445.91
445.92
360.96

21.13
21.08
21.07
21.08
21.07
21.10
21.05
34.25
35.68
35.70
35.70
35.64
35.68
35.64
15.98
2.80
2.88
2.80
2.74
2.86
2.86
2.42
1.49
1.47
1.46
1.49
1.50
1.50
1.53
1.55
1.46
1.46
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
8:18:27
8:18:37
8:18:47
8:18:57
8:19:07
8:19:17
8:19:27
8:19:37
8:19:47
8:19:57
8:20:07
8:20:17
8:20:27
8:20:37
8:20:47
8:20:57
8:21:.07
8:21:17
8:21:27
8:21:37
8:21:47
8:21:57
8:22:07
8:22:17
8:22:27
8:22:37
8:22:47
8:22:57
8:23:07
8:23:17
8:23:27
8:23:37
8:23:47
8:23:57
8:24.07
8:24:17
8:24:27
8:24:37
8:24:47

NOx [PPM]
0.26
0.25
0.26
0.25
0.26
0.25
0.25
0.25
0.25
0.25
0.22
0.22
0.26
0.25
0.25
0.22
0.22
0.23
0.23
0.22
0.23
0.22
0.22
0.22
0.22
0.23
0.22
0.22
0.22
0.23
0.22
0.22
0.22
0.22
0.22
0.23
0.22
0.23
0.22

VOC [PPM]
23.43
23.43
23.43
23.43
23.43
23.43
23.42
23.43
23.42
23.43
23.42
23.05
22.20
22.20
22.20
22.20
22.20
22.20
22.21
22.06
22.06
22.07
22.06
22.06
22.06
22.06
21.48
21.43
21.43
21.43
21.43
21.44
21.43
19.09
14.86
14.85
14.86
14.85
14.85

02 [%]

4.16
4.16
4.15
4.16
4.15
4.15
4.16
4.15
4.15
4.15
4.16
4.15
4.15
4.15
4.15
4.15
4.14
3.56
2.99
2.78
2.69
2.64
2.62
2.61
2.61
2.61
2.61
2.61
2.61
2.60
2.60
2.61
2.60
2.61
2.61
2.60
2.61
2.61
2.60

CO2 [%]

0.17
0.18
0.18
0.18
0.18
0.18
0.17
0.18
0.19
0.19
0.18
0.19
0.18
0.18
0.18
0.18
0.19
0.18
0.19
0.20
0.19
0.20
0.18
0.18
0.19
0.19
0.19
0.18
0.19
0.18
0.19
0.19
0.19
0.19
0.20
0.20
0.19
0.21
0.20

CH4 [PPM]
1.43
1.50
1.44
1.50
0.63
0.21
0.25
0.25
0.15
0.16
0.19
0.21
0.22
0.21
0.25
0.21
0.21
0.19
0.16
0.27
0.22
0.27
0.24
0.28
0.28
0.24
0.27
0.22
0.24
0.21
0.21
0.22
0.28
0.21
0.21
0.24
0.15
0.10
0.11
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
8:24:57
8:25:07
8:25:17
8:25:27
8:25:37
8:25:47
8:25:57
8:26:07
8:26:17
8:26:27
8:26:37
8:26:47
8:26:57
8:27:07
8:27:17
8:27:27
8:27:37
8:27:47
8:27:57
8:28:07
8:28:17
8:28:27
8:28:37
8:28:47
8:28:57
8:29:07
8:29:17
8:29:27
8:29:37
8:29:47
8:29:57
8:30:07
8:30:17
8:30:27
8:30:37
8:30:47
8:30:57
8:31:07
8:31:17

NOx [PPM]
0.22
0.22
0.22
0.23
0.22
0.22
0.22
0.22
0.22
0.23
0.22
0.22
0.22
0.22
0.22
0.23
0.22
0.23
0.22
0.23
0.22
0.23
0.22
0.20
0.23
0.20
0.22
0.22
0.22
0.22
0.22
0.31
0.65
0.71
0.68
0.62
0.56
0.53
0.47

VOC [PPM]
14.85
14.80
14.33
14.33
14.32
14.33
14.33
14.32
14.33
14.11
14.05
14.05
14.04
14.05
14.06
14.05
13.07
12.09
12.09
12.09
12.09
12.10
12.09
12.07
11.97
11.96
11.96
11.96
11.96
11.95
11.97
11.85
11.83
11.83
11.83
11.84
11.83
11.83
12.41

02 [%]

2.56
2.35
2.26
2.22
2.21
2.20
2.19
2.19
2.19
2.19
2.19
2.20
2.19
2.19
2.19
2.19
2.19
2.19
2.19
2.19
2.19
2.19
2.19
2.19
2.19
2.19
2.19
2.19
2.19
1.99
1.60
1.36
1.25
1.19
1.18
1.17
1.16
1.16
1.16

CO2 [%]

0.20
0.21
0.21
0.20
0.21
0.20
0.20
0.19
0.21
0.19
0.20
0.20
0.21
0.19
0.20
0.20
0.20
0.20
0.20
0.19
0.20
0.20
0.20
0.20
0.19
0.21
0.21
0.19
0.19
0.20
0.20
0.20
0.20
0.20
0.19
0.20
0.19
0.20
0.19

CH4 [PPM]
0.19
0.22
0.19
0.18
0.19
0.19
0.18
0.21
0.18
0.21
0.18
0.16
0.13
0.22
0.19
0.18
0.16
0.19
0.18
0.24
0.15
0.21
0.19
0.21
0.16
0.11
0.19
0.24
0.22
0.18
0.27
0.28
0.24
0.19
0.27
0.25
0.24
0.19
1.15
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Holligsworth & Vose
Daily Calibrations

9/12/2018
Date Time NOx [PPM] VOC [PPM] 02 [%] CO2 [%] CH4 [PPM]
9/12/2018  8:31:27 0.47 12.46 1.16 0.20 1.52
9/12/2018  8:31:37 0.44 12.46 1.16 0.20 1.56
9/12/2018  8:31:47 0.41 12.47 1.15 0.19 1.55
9/12/2018  8:31:57 0.40 12.47 1.16 0.20 1.50
9/12/2018  8:32:07 0.37 12.47 1.16 0.19 1.49
9/12/2018  8:32:17 0.37 12.47 1.16 0.20 1.50
9/12/2018  8:32:27 0.35 10.96 1.16 0.20 0.98
9/12/2018  8:32:37 0.34 6.94 1.16 0.19 0.22
9/12/2018  8:32:47 0.35 6.94 1.16 0.20 0.28
9/12/2018  8:32:57 0.34 6.94 1.16 0.19 0.27
9/12/2018  8:33:07 0.32 6.94 1.16 0.19 0.24
9/12/2018  8:33:17 0.31 6.95 1.16 0.21 0.24
9/12/2018  8:33:27 0.31 6.94 1.15 0.20 0.24
9/12/2018  8:33:37 0.31 6.93 1.16 0.18 0.24
9/12/2018  8:33:47 0.32 6.58 1.16 0.20 0.28
9/12/2018  8:33:57 0.28 6.58 1.15 0.18 0.25
9/12/2018  8:34:07 0.29 6.57 1.16 0.18 0.22
9/12/2018  8:34:17 0.28 6.58 1.16 0.19 0.24
9/12/2018  8:34:27 0.28 6.56 1.15 0.19 0.27
9/12/2018  8:34:37 0.28 6.57 1.16 0.18 0.28
9/12/2018  8:34:47 0.29 6.58 1.16 0.19 0.21
9/12/2018  8:34:57 0.28 6.39 1.15 0.19 0.31
9/12/2018  8:35:07 0.25 6.30 1.16 0.19 0.24
9/12/2018  8:35:17 0.28 6.31 1.15 0.19 0.28
9/12/2018  8:35:27 0.29 6.31 1.19 0.19 0.28
9/12/2018  8:35:37 0.25 6.29 2.62 0.18 0.27
9/12/2018  8:35:47 0.25 6.30 3.63 0.18 0.22
9/12/2018  8:35:57 0.25 6.31 4.05 0.18 0.30
9/12/2018  8:36:07 0.23 6.30 4.23 0.18 0.21
ALT-106
VOC [PPM] 02 [%] CO2 [%] CH4 [PPM]
System zero 0.13 0.09 0.23 -0.85
System low 6.30
System mid 12.47 10.05 1.93
System high 21.43 49.73
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Daily Calibrations-CO/NOXx Recalibration

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
9:39:31
9:39:41
9:39:51
9:40:01
9:40:11
9:40:21
9:40:31
9:40:41
9:40:51
9:41:01
9:41:11
9:41:21
9:41:31
9:41:41
9:41:51
9:42:01
9:42:11
9:42:21
9:42:31
9:42:41
9:42:51
9:43:01
9:43:11
9:43:21
9:43:31
9:43:41
9:43:51
9:44:01
9:44:11
9:44:21
9:44:31
9:44:41
9:44:51
9:45:01
9:45:11
9:45:21
9:45:31
9:45:41
9:45:51
9:46:01

NOx [PPM] €O [PPM]

0.74
0.74
0.73
0.71
0.71
0.71
0.72
0.70
0.54
0.34
0.30
0.32
0.33
0.39
0.70
0.82
0.45
0.37
0.38
0.39
0.42
0.47
0.58
0.71
0.86
1.01
1.15
1.30
1.42
1.54
1.66
1.78
1.86
1.96
2.06
2.17
2.26
2.34
2.42
2.50

25.53
25.41
25.42
25.34
26.53
28.35
28.61
23.08
14.59
7.17
3.74
2.95
2.90
2.67
2.74
3.52
5.34
6.01
5.26
4.61
3.85
3.15
2.88
2.76
2.40
2.89
4.03
5.70
5.86
5.01
4.38
3.51
3.11
3.05
2.77
2.58
2.90
4.10
5.58
5.77
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Holligsworth & Vose
Daily Calibrations
9/12/2018

Daily Calibrations-CO/NOXx Recalibration

Date Time NOx [PPM] CO [PPM]
9/12/2018 9:46:11 2.88 5.61
9/12/2018  9:46:21 4.02 5.43
9/12/2018 9:46:31 4.94 5.19
9/12/2018  9:46:41 5.07 4,91
9/12/2018  9:46:51 5.25 4.89
9/12/2018  9:47:01 5.44 4.69
9/12/2018 9:47:11 5.60 4.71
9/12/2018  9:47:21 5.14 4.90
9/12/2018 9:47:31 5.20 6.29
9/12/2018  9:47:41 5.21 7.93
9/12/2018 9:47:51 5.13 7.82
9/12/2018  9:48:01 5.16 7.02
9/12/2018 9:48:11 5.19 6.31
9/12/2018  9:48:21 5.23 5.36
9/12/2018 9:48:31 5.25 4.98
9/12/2018  9:48:41 5.28 4.36
9/12/2018  9:48:51 3.54 2.48
9/12/2018  9:49:01 0.62 1.04
9/12/2018 9:49:11 0.22 0.63
9/12/2018  9:49:21 0.18 1.97
9/12/2018 9:49:31 0.17 2.61
9/12/2018  9:49:41 0.16 2.24
9/12/2018  9:49:51 0.17 1.41
9/12/2018  9:50:01 0.16 0.52
9/12/2018  9:50:11 0.17 0.23
9/12/2018  9:50:21 0.16 -0.31
9/12/2018  9:50:31 0.17 -0.68
9/12/2018  9:50:41 0.16 -0.66
9/12/2018  9:50:51 0.17 -0.49
9/12/2018  9:51:01 0.17 0.29
9/12/2018 9:51:11 0.17 1.83
9/12/2018  9:51:21 0.16 2.64
9/12/2018 9:51:31 0.17 2.27
9/12/2018  9:51:41 0.16 1.09
9/12/2018  9:51:51 0.17 0.34
9/12/2018  9:52:01 0.17 -0.20
9/12/2018  9:52:11 0.17 -0.39
9/12/2018  9:52:21 0.17 -0.57
9/12/2018 9:52:31 0.17 -0.71
9/12/2018  9:52:41 0.16 -0.54
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Daily Calibrations-CO/NOXx Recalibration

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
9:52:51
9:53:01
9:53:11
9:53:21
9:53:31
9:53:41
9:53:51
9:54:01
9:54:11
9:54:21
9:54:31
9:54:41
9:54:51
9:55:01
9:55:11
9:55:21
9:55:31
9:55:41
9:55:51
9:56:01
9:56:11
9:56:21
9:56:31
9:56:41
9:56:51
9:57:01
9:57:11
9:57:21
9:57:31
9:57:41
9:57:51
9:58:01
9:58:11
9:58:21
9:58:31
9:58:41
9:58:51
9:59:01
9:59:11
9:59:21

NOx [PPM] €O [PPM]

0.17
0.66
1.65
1.87
1.61
1.53
1.54
1.70
1.99
2.18
2.03
1.92
1.97
2.20
2.57
2.79
2.87
2.98
3.04
3.10
3.14
3.17
3.21
3.26
3.25
3.02
2.82
3.00
3.01
3.03
3.03
3.04
3.07
3.07
3.07
3.02
291
2.55
2.55
2.56

0.68
2.82
4.21
4.30
3.67
2.89
2.50
2.26
1.89
1.98
2.01
2.44
4.09
5.20
5.40
4.37
3.66
3.40
2.97
2.57
2.35
2.23
3.10
4.64
5.40
5.10
4.00
3.18
2.63
2.29
2.13
1.95
1.84
241
3.73
5.11
5.19
4.30
3.61
2.68
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Daily Calibrations-CO/NOXx Recalibration

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
9:59:31
9:59:41
9:59:51

10:00:01
10:00:11
10:00:21
10:00:31
10:00:41
10:00:51
10:01:01
10:01:11
10:01:21
10:01:31
10:01:41
10:01:51
10:02:01
10:02:11
10:02:21
10:02:31
10:02:41
10:02:51
10:03:01
10:03:11
10:03:21
10:03:31
10:03:41
10:03:51
10:04:01
10:04:11
10:04:21
10:04:31
10:04:41
10:04:51
10:05:01
10:05:11
10:05:21
10:05:31
10:05:41
10:05:51
10:06:01

NOx [PPM] €O [PPM]

2.57
2.55
2.56
2.57
2.56
2.58
2.57
2.55
2.54
2.53
2.52
2.08
1.71
16.82
60.30
91.78
92.56
92.44
92.29
92.25
92.22
92.20
92.14
92.14
92.20
92.20
92.19
92.18
92.22
92.28
92.30
92.23
92.22
92.27
92.26
92.25
92.28
92.27
92.32
92.32

2.24
1.92
1.70
1.85
1.57
2.58
4.75
7.93
12.01
16.21
18.91
20.25
24.13
42.76
68.44
89.07
101.31
106.56
107.66
107.26
106.04
105.31
104.79
104.50
104.43
104.18
104.36
105.20
107.11
101.98
99.61
98.91
98.25
97.57
97.12
96.86
96.70
96.96
97.40
99.20
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Holligsworth & Vose
Daily Calibrations
9/12/2018

Daily Calibrations-CO/NOXx Recalibration

Date Time NOx [PPM] CO [PPM]
9/12/2018 10:06:11 92.31 100.17
9/12/2018 10:06:21 92.36 99.74
9/12/2018 10:06:31 92.37 99.02
9/12/2018 10:06:41 92.34 98.01
9/12/2018 10:06:51 92.31 97.46
9/12/2018 10:07:01 92.31 97.19
9/12/2018 10:07:11 92.35 96.93
9/12/2018 10:07:21 92.35 96.98
9/12/2018 10:07:31 92.33 97.01
9/12/2018 10:07:41 92.34 97.04
9/12/2018 10:07:51 92.30 98.04
9/12/2018 10:08:01 92.14 92.99
9/12/2018 10:08:11 75.79 79.44
9/12/2018 10:08:21 49.42 64.13
9/12/2018 10:08:31 46.46 54.67
9/12/2018 10:08:41 46.26 51.01
9/12/2018 10:08:51 46.15 49.56
9/12/2018 10:09:01 46.13 49.28
9/12/2018 10:09:11 46.11 49.16
9/12/2018 10:09:21 46.06 48.76
9/12/2018 10:09:31 46.04 49.07
9/12/2018 10:09:41 46.01 50.14
9/12/2018 10:09:51 46.03 51.73
9/12/2018 10:10:01 46.02 52.08
9/12/2018 10:10:11 46.00 51.33
9/12/2018 10:10:21 45.99 50.42
9/12/2018 10:10:31 45.98 49.63
9/12/2018 10:10:41 45.96 49.15
9/12/2018 10:10:51 45.93 48.76
9/12/2018 10:11:01 45.93 49.02
9/12/2018 10:11:11 45.96 48.79
9/12/2018 10:11:21 45.89 48.94
9/12/2018 10:11:31 45.90 49.72
9/12/2018 10:11:41 45.98 51.29
9/12/2018 10:11:51 45.92 51.92
9/12/2018 10:12:01 45.92 51.58
9/12/2018 10:12:11 45.89 50.56
9/12/2018 10:12:21 45.92 49.72
9/12/2018 10:12:31 45.85 49.34
9/12/2018 10:12:41 45.75 46.59
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Holligsworth & Vose
Daily Calibrations
9/12/2018

Daily Calibrations-CO/NOXx Recalibration

Date Time NOx [PPM] CO [PPM]
9/12/2018 10:12:51 45.13 41.28
9/12/2018 10:13:01 28.30 34.31
9/12/2018 10:13:11 5.58 29.77
9/12/2018 10:13:21 10.55 27.33
9/12/2018 10:13:31 12.72 26.88
9/12/2018 10:13:41 6.59 26.21
9/12/2018 10:13:51 3.19 25.30
9/12/2018 10:14:01 1.76 24.55
9/12/2018 10:14:11 1.14 24.08
9/12/2018 10:14:21 0.90 23.07
9/12/2018 10:14:31 0.78 19.66
9/12/2018 10:14:41 0.60 14.28

NOx [PPM] €O [PPM]

Analyzer Zero 0.17 -0.61
Analyzer Mid 2,57 49.33
Analyzer High 5.16 98.92
System
9/12/2018 10:14:51 0.38 8.07
9/12/2018 10:15:01 0.26 3.70
9/12/2018 10:15:11 0.22 1.14
9/12/2018 10:15:21 0.20 0.50
9/12/2018 10:15:31 0.20 1.64
9/12/2018 10:15:41 0.18 2.39
9/12/2018 10:15:51 0.18 2.12
9/12/2018 10:16:01 0.18 1.42
9/12/2018 10:16:11 0.16 0.50
9/12/2018 10:16:21 0.16 0.01
9/12/2018 10:16:31 0.17 -0.27
9/12/2018 10:16:41 0.17 -0.57
9/12/2018 10:16:51 0.16 -0.53
9/12/2018 10:17:01 0.17 -0.54
9/12/2018 10:17:11 0.16 -0.51
9/12/2018 10:17:21 0.17 0.68
9/12/2018 10:17:31 0.16 2.01
9/12/2018 10:17:41 0.17 2.61
9/12/2018 10:17:51 0.27 4.40
9/12/2018 10:18:01 7.05 12.11
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Holligsworth & Vose
Daily Calibrations

9/12/2018

Daily Calibrations-CO/NOXx Recalibration

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time
10:18:11
10:18:21
10:18:31
10:18:41
10:18:51
10:19:01
10:19:11
10:19:21
10:19:31
10:19:41
10:19:51
10:20:01
10:20:11
10:20:21
10:20:31
10:20:41
10:20:51
10:21:01
10:21:11
10:21:21
10:21:31
10:21:41
10:21:51
10:22:01
10:22:11
10:22:21
10:22:31
10:22:41
10:22:51
10:23:01
10:23:11
10:23:21
10:23:31
10:23:41
10:23:51
10:24:01
10:24:11
10:24:21
10:24:31
10:24:41

NOx [PPM] €O [PPM]

23.86
36.91
42.05
44.18
45.01
45.39
45.56
45.65
45.70
45.67
45.70
45.76
45.75
45.74
45.76
45.78
45.67
39.04
23.07
12.12
8.39
5.10
3.59
2.93
2.63
2.47
2.40
2.37
2.36
2.34
2.32
2.30
2.29
2.28
2.29
2.27
2.26
2.26
2.26
2.25

24.12
35.08
42.56
45.90
47.50
48.09
48.65
50.22
51.82
51.77
51.38
50.22
49.61
49.20
48.88
48.68
47.53
43.35
37.64
30.24
22.01
13.94
8.10
4.73
3.23
2.42
1.92
2.17
1.76
1.95
3.47
4.64
4.80
4.04
3.30
2.52
2.23
1.97
1.71
1.54

191



Holligsworth & Vose
Daily Calibrations
9/12/2018

Daily Calibrations-CO/NOXx Recalibration

Date Time NOx [PPM] CO [PPM]
9/12/2018 10:24:51 2.23 1.78
9/12/2018 10:25:01 2.23 2.02
9/12/2018 10:25:11 2.23 3.49
9/12/2018 10:25:21 2.23 4.62
9/12/2018 10:25:31 2.23 4.49
9/12/2018 10:25:41 2.23 4.00
9/12/2018 10:25:51 2.23 3.12

System zero 0.17 -0.55

System mid 2.23 48.92
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

10:52:22
10:53:22
10:54:22
10:55:22
10:56:22
10:57:22
10:58:22
10:59:22
11:00:22
11:01:22
11:02:22
11:03:22
11:04:22
11:05:22
11:06:22
11:07:22
11:08:22
11:09:22
11:10:22
11:11:22
11:12:22
11:13:22
11:14:22
11:15:22
11:16:22
11:17:22
11:18:22
11:19:22
11:20:22
11:21:22
11:22:22
11:23:22
11:24:22
11:25:22
11:26:22
11:27:22
11:28:22
11:29:22
11:30:22
11:31:22
11:32:22

NOx [PPM] CO [PPM]

0.72
0.66
0.67
0.77
0.78
0.68
0.65
0.68
0.70
0.72
0.74
0.73
0.74
0.71
0.69
0.70
0.72
0.71
0.72
0.72
0.70
0.70
0.70
0.75
0.74
0.72
0.71
0.70
0.69
0.68
0.72
0.73
0.77
0.76
0.71
0.70
0.71
0.71
0.70
0.72
0.72

22.77
23.37
21.88
26.56
25.06
24.28
21.81
24.57
23.36
25.17
23.88
25.67
23.64
24.89
22.87
25.26
23.32
24.09
24.34
24.75
24.77
23.47
2441
23.19
25.28
23.72
25.09
23.22
24.99
25.18
25.73
24.86
23.91
24.18
22.90
24.72
22.62
24.15
23.42
24.97
24.22

VOC [PPM] 02 [%]

1.00
1.00
0.99
1.05
1.10
1.00
1.00
1.00
1.00
0.99
1.01
1.12
1.12
1.21
1.20
1.13
1.13
1.38
0.96
0.94
1.04
1.14
1.25
1.02
1.09
1.19
1.22
1.13
1.13
1.14
1.05
1.05
1.08
0.87
1.00
1.00
1.00
1.05
1.12
1.00
1.22

19.89
19.90
19.90
19.88
19.89
19.89
19.90
19.89
19.88
19.88
19.88
19.89
19.88
19.88
19.89
19.89
19.89
19.88
19.88
19.89
19.88
19.88
19.88
19.87
19.87
19.88
19.88
19.87
19.87
19.87
19.87
19.87
19.87
19.87
19.87
19.87
19.88
19.87
19.87
19.87
19.87

CO2 [%]
0.62
0.61
0.60
0.61
0.60
0.60
0.60
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.61
0.62
0.61
0.61
0.61
0.61
0.60
0.60
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.62
0.62
0.62
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

11:33:22
11:34:22
11:35:22
11:36:22
11:37:22
11:38:22
11:39:22
11:40:22
11:41:22
11:42:22
11:43:22
11:44:22
11:45:22
11:46:22
11:47:22
11:48:22
11:49:22
11:50:22
11:51:22
11:52:22
11:53:22
11:54:22
11:55:22
11:56:22
11:57:22
11:58:22
11:59:22
12:00:22
12:01:22
12:02:22
12:03:22
12:04:22
12:05:22
12:06:22
12:07:22
12:08:22
12:09:22
12:10:22
12:11:22
12:12:22
12:13:22

NOx [PPM] CO [PPM]

0.73
0.73
0.70
0.70
0.69
0.66
0.69
0.71
0.74
0.75
0.74
0.70
0.73
0.73
0.71
0.72
0.76
0.81
0.79
0.78
0.76
0.76
0.75
0.77
0.75
0.72
0.71
0.73
0.74
0.75
0.75
0.72
0.73
0.74
0.69
0.68
0.67
0.71
0.70
0.71
0.73

23.83
23.92
22.76
24.18
22.08
23.11
21.85
23.92
23.60
22.52
24.78
22.76
23.86
22.45
22.52
23.53
21.39
23.68
22.03
23.43
22.20
22.70
23.81
22.44
23.54
20.54
21.97
21.55
22.13
24.19
22.13
23.60
22.02
23.07
22.61
21.43
23.34
20.56
20.93
20.37
21.37

VOC [PPM] 02 [%]

1.00
1.10
1.32
1.13
1.00
1.10
1.05
1.00
1.00
1.00
1.00
0.81
0.99
1.18
0.99
0.86
0.75
0.73
0.79
0.86
0.86
0.87
0.86
0.86
0.82
0.74
0.86
0.75
0.82
0.99
1.13
1.13
1.13
1.03
0.93
0.86
0.93
1.26
1.26
0.97
0.94

19.87
19.87
19.87
19.87
19.87
19.88
19.87
19.86
19.87
19.86
19.86
19.86
19.86
19.86
19.87
19.87
19.86
19.86
19.86
19.87
19.87
19.86
19.86
19.86
19.87
19.87
19.87
19.87
19.86
19.86
19.87
19.87
19.87
19.87
19.87
19.87
19.88
19.88
19.88
19.88
19.87

CO2 [%]
0.62
0.61
0.62
0.61
0.61
0.60
0.61
0.61
0.60
0.60
0.61
0.60
0.60
0.61
0.60
0.60
0.60
0.61
0.61
0.61
0.62
0.62
0.62
0.62
0.61
0.61
0.60
0.61
0.60
0.61
0.60
0.59
0.59
0.60
0.59
0.59
0.59
0.59
0.59
0.59
0.60
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

12:14:22
12:15:22
12:16:22
12:17:22
12:18:22
12:19:22
12:20:22
12:21:22
12:22:22
12:23:22
12:24:22
12:25:22
12:26:22
12:27:22
12:28:22
12:29:22
12:30:22
12:31:22
12:32:22
12:33:22
12:34:22
12:35:22
12:36:22
12:37:22
12:38:22
12:39:22
12:40:22
12:41:22
12:42:22
12:43:22
12:44:22
12:45:22
12:46:22
12:47:22
12:48:22
12:49:22
12:50:22
12:51:22
12:52:22
12:53:22
12:54:22

NOx [PPM] CO [PPM]

0.75
0.74
0.69
0.66
0.69
0.62
0.67
0.63
0.64
0.62
0.64
0.63
0.65
0.68
0.67
0.67
0.65
0.64
0.65
0.66
0.66
0.68
0.66
0.66
0.65
0.71
0.70
0.68
0.64
0.70
0.63
0.63
0.65
0.68
0.66
0.68
0.66
0.68
0.70
0.67
0.68

22.36
21.01
23.83
22.11
23.22
21.00
21.15
24.05
22.23
24.50
22.53
24.00
2291
22.92
23.08
21.47
22.42
20.68
22.46
21.26
22.29
22.03
21.00
22.56
22.14
25.34
22.93
22.47
22.09
22.26
21.85
20.31
22.55
20.57
22.78
21.36
22.81
21.71
22.56
22.90
22.38

VOC [PPM] 02 [%]

1.00
1.01
1.00
0.66
0.95
1.19
1.24
1.13
1.01
1.30
1.17
1.00
1.03
1.14
1.02
1.09
1.08
1.04
1.12
0.87
0.87
0.87
0.93
1.01
1.01
0.88
1.07
1.13
1.01
0.74
0.87
0.87
0.96
0.94
0.87
0.87
1.00
1.01
1.01
1.00
1.01

19.87
19.87
19.87
19.87
19.87
19.88
19.86
19.86
19.87
19.87
19.87
19.86
19.86
19.87
19.86
19.86
19.87
19.87
19.87
19.87
19.87
19.86
19.86
19.87
19.86
19.85
19.86
19.86
19.86
19.85
19.86
19.86
19.86
19.86
19.86
19.86
19.86
19.85
19.86
19.86
19.86

CO2 [%]
0.60
0.60
0.61
0.61
0.61
0.60
0.61
0.61
0.61
0.60
0.60
0.60
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.60
0.60
0.60
0.60
0.60
0.61
0.61
0.61
0.61
0.61
0.61
0.60
0.61
0.60
0.60
0.60
0.59
0.59
0.60
0.59
0.59
0.60
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Hollingswoth & Vose
CFU #112
Run #1

Date Time
9/12/2018 12:55:22
9/12/2018 12:56:22
9/12/2018 12:57:22
9/12/2018 12:58:22
9/12/2018 12:59:22

Final Average

Bias Check
Date Time
9/12/2018 13:01:12
9/12/2018 13:01:22
9/12/2018 13:01:32
9/12/2018 13:01:42
9/12/2018 13:01:52
9/12/2018 13:02:02
9/12/2018 13:02:12
9/12/2018 13:02:22
9/12/2018 13:02:32
9/12/2018 13:02:42
9/12/2018 13:02:52
9/12/2018 13:03:02
9/12/2018 13:03:12
9/12/2018 13:03:22
9/12/2018 13:03:32
9/12/2018 13:03:42
9/12/2018 13:03:52
9/12/2018 13:04:02
9/12/2018 13:04:12
9/12/2018 13:04:22
9/12/2018 13:04:32
9/12/2018 13:04:42
9/12/2018 13:04:52
9/12/2018 13:05:02
9/12/2018 13:05:12
9/12/2018 13:05:22
9/12/2018 13:05:32
9/12/2018 13:05:42
9/12/2018 13:05:52
9/12/2018 13:06:02
9/12/2018 13:06:12
9/12/2018 13:06:22

NOx [PPM] CO [PPM]

0.67
0.62
0.67
0.68
0.65
0.70

22.95
19.96
22.65
20.77
20.93
22.99

NOx [PPM] €O [PPM]

0.74
0.87
0.82
0.61
0.57
0.64
0.61
0.53
0.50
0.51
0.57
0.68
0.81
0.96
1.13
1.30
1.44
1.56
1.66
1.75
1.81
1.86
1.93
1.98
2.03
2.06
2.10
2.15
2.18
2.23
2.27
2.30

18.50
14.50
9.48
5.15
3.69
3.97
4.07
3.43
2.55
1.70
1.39
1.07
0.95
0.91
0.81
0.87
0.91
1.71
3.30
3.91
3.09
2.47
1.75
1.17
1.09
0.92
0.65
0.88
0.89
0.85
1.83
3.28

VOC [PPM] 02 [%]

1.01
1.01
1.01
1.01
0.93
1.01

19.87
19.87
19.86
19.87
19.87
19.87

VOC [PPM] 02 [%]

0.79
0.87
0.87
0.88
0.87
0.88
0.87
0.85
0.74
0.73
0.74
0.74
0.74
0.73
0.74
0.52
0.48
0.47
0.47
0.47
0.47
0.47
0.33
0.20
0.20
0.20
0.20
0.21
0.21
0.18
0.07
0.06

4.65
1.79
0.76
0.38
0.24
0.19
0.17
0.15
0.15
0.15
0.15
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.15
0.15
0.16
0.15
0.16
0.16
0.16
0.16
0.16
0.16

CO2 [%]
0.59
0.59
0.60
0.59
0.60
0.61

CO2 [%]
0.30
0.24
0.22
0.22
0.20
0.20
0.20
0.20
0.21
0.21
0.21
0.20
0.21
0.20
0.21
0.20
0.21
0.20
0.19
0.20
0.19
0.19
0.20
0.19
0.20
0.20
0.20
0.20
0.19
0.19
0.20
0.20
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

13:06:32
13:06:42
13:06:52
13:07:02
13:07:12
13:07:22
13:07:32
13:07:42
13:07:52
13:08:02
13:08:12
13:08:22
13:08:32
13:08:42
13:08:52
13:09:02
13:09:12
13:09:22
13:09:32
13:09:42
13:09:52
13:10:02
13:10:12
13:10:22
13:10:32
13:10:42
13:10:52
13:11:02
13:11:12
13:11:22
13:11:32
13:11:42
13:11:52
13:12:02
13:12:12
13:12:22
13:12:32
13:12:42
13:12:52
13:13:02
13:13:12

NOx [PPM] CO [PPM]

2.34
2.37
2.40
2.43
2.46
2.47
2.49
2.52
2.53
2.55
2.56
2.57
2.59
2.60
2.62
2.63
2.64
2.65
2.64
2.64
2.48
1.95
6.01
20.45
35.49
42.07
44.24
45.08
45.40
45.51
45.55
45.61
45.62
45.61
45.61
45.61
45.63
45.63
45.61
45.62
45.62

3.66
3.35
2.43
1.68
1.36
0.98
0.93
0.86
0.97
0.62
0.82
131
2.77
3.77
3.56
2.45
2.08
1.55
1.23
1.56
4.45
8.70
16.78
26.63
35.94
43.52
48.40
49.77
49.34
48.57
48.35
47.90
47.70
47.61
47.71
47.57
47.39
47.57
48.58
50.21
50.90

VOC [PPM] 02 [%]

0.07
0.07
0.09
0.07
0.07
0.31
0.34
0.34
0.34
0.34
0.33
0.33
0.18
0.06
0.07
0.07
0.06
0.07
0.07
0.07
0.07
0.07
0.07
0.08
0.07
0.07
0.07
0.34
0.34
0.34
0.34
0.34
0.35
0.33
0.15
0.06
0.07
0.06
0.05
0.07
0.06

0.16
0.16
0.16
0.16
0.05
0.02
0.02
0.02
0.02
0.01
0.00
0.00
0.00
0.00
-0.01
-0.01
-0.01
-0.02
2.83
11.81
11.83
5.26
2.11
0.84
0.33
0.13
0.04
0.01
0.00
-0.01
-0.01
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02

CO2 [%]
0.19
0.19
0.19
0.20
0.19
0.20
0.20
0.19
0.19
0.20
0.18
0.19
0.20
0.19
0.17
0.19
0.18
0.19
0.25
0.44
0.43
0.30
0.23
0.20
0.20
0.18
0.18
0.19
0.18
0.18
0.18
0.18
0.17
0.17
0.17
0.18
0.18
0.17
0.17
0.18
0.18
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

13:13:22
13:13:32
13:13:42
13:13:52
13:14:02
13:14:12
13:14:22
13:14:32
13:14:42
13:14:52
13:15:02
13:15:12
13:15:22
13:15:32
13:15:42
13:15:52
13:16:02
13:16:12
13:16:22
13:16:32
13:16:42
13:16:52
13:17:02
13:17:12
13:17:22
13:17:32
13:17:42
13:17:52
13:18:02
13:18:12
13:18:22
13:18:32
13:18:42
13:18:52
13:19:02
13:19:12
13:19:22
13:19:32
13:19:42
13:19:52
13:20:02

NOx [PPM] CO [PPM]

45.59
45.60
45.61
45.64
43.12
32.08
17.33
8.31
4.83
3.20
1.80
1.04
0.68
0.52
0.42
0.36
0.33
0.32
0.32
0.30
0.29
0.27
0.25
0.24
0.23
0.23
0.23
0.22
0.21
0.20
0.20
0.20
0.20
0.24
0.45
0.60
0.48
0.36
0.31
0.27
0.24

50.17
49.42
48.64
48.06
44.77
36.74
25.35
14.48
6.41
2.04
0.42
0.80
1.10
0.71
-0.27
-1.09
-1.37
-1.70
-1.86
-1.94
-1.91
-1.97
-2.66
-2.79
-1.29
-0.12
-0.78
-1.32
-1.82
-2.69
-3.10
-3.08
-3.05
-0.46
3.95
6.92
6.64
5.55
4.00
2.24
0.78

VOC [PPM] 02 [%]

0.07
0.07
0.07
0.06
0.06
0.07
0.06
0.10
0.34
0.35
0.33
0.34
0.35
0.33
0.33
0.54
0.60
0.60
0.59
0.60
0.60
0.59
0.33
0.06
0.07
0.07
0.08
0.07
0.07
0.09
0.20
0.21
0.22
0.20
0.20
0.19
0.20
0.08
0.07
0.07
0.07

-0.02
-0.02
0.76
6.87
4.15
1.78
1.66
1.82
1.89
191
1.93
1.94
1.94
1.94
1.94
1.94
2.18
5.87
8.35
9.33
9.74
9.90
9.98
10.00
10.01
10.02
10.02
10.03
10.03
10.02
10.02
10.34
14.42
15.58
8.00
4.24
3.18
2.76
2.59
2.54
2.51

CO2 [%]
0.18
0.18
0.19
0.34
0.27
0.30
1.00
151
1.71
1.84
1.90
1.93
1.94
1.95
1.96
1.96
2.21
6.01
8.04
8.82
9.15
9.28
9.33
9.36
9.38
9.38
9.39
9.40
9.40
9.40
9.40
9.11
5.46
3.34
1.86
1.14
0.64
0.43
0.32
0.28
0.26
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

System Zero
System Mid

Time

13:20:12
13:20:22
13:20:32
13:20:42
13:20:52
13:21:02
13:21:12
13:21:22
13:21:32
13:21:42
13:21:52
13:22:02
13:22:12
13:22:22
13:22:32
13:22:42
13:22:52
13:23:02
13:23:12
13:23:22
13:23:32
13:23:42
13:23:52
13:24:02
13:24:12

NOx [PPM] CO [PPM]

0.22
0.23
0.22
0.22
0.23
0.23
0.23
0.23
0.22
0.23
0.22
0.22
0.23
0.23
0.22
0.23
0.21
0.20
0.20
0.20
0.20
0.20
0.23
0.39
0.59

-0.16
-0.89
-1.16
-1.67
-1.75
-1.52
-1.46
-1.46
-1.40
-0.10

1.35

1.25

0.68
-0.08
-0.84
-1.41
-1.54
-1.47
-1.68
-1.84
-1.54
-1.29

1.26

7.66
14.57

NOx [PPM] €O [PPM]

0.20
2.64

-3.08
50.43

VOC [PPM] 02 [%]

0.07
0.07
0.07
2.96
4.89
4.89
4.89
4.89
4.89
4.88
7.01
11.97
11.97
11.96
11.97
11.97
11.97
11.96
12.37
12.38
12.38
12.36
12.37
12.38
12.37

2.51
2.50
2.49
2.50
2.50
2.50
2.49
2.49
2.50
2.50
2.50
2.50
2.50
2.49
2.50
2.50
2.49
2.49
2.50
2.49
2.97
9.89
15.61
18.11
19.14

VOC [PPM] 02 [%]

0.07
12.37

0.00
10.02

CO2 [%]
0.24
0.23
0.23
0.23
0.23
0.23
0.22
0.22
0.21
0.22
0.22
0.22
0.22
0.22
0.21
0.22
0.21
0.21
0.21
0.22
0.22
0.40
0.53
0.58
0.59

CO2 [%]
0.18
1.95
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Hollingswoth & Vose

CFU #112
Run #2

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

13:27:22
13:28:22
13:29:22
13:30:22
13:31:22
13:32:22
13:33:22
13:34:22
13:35:22
13:36:22
13:37:22
13:38:22
13:39:22
13:40:22
13:41:22
13:42:22
13:43:22
13:44:22
13:45:22
13:46:22
13:47:22
13:48:22
13:49:22
13:50:22
13:51:22
13:52:22
13:53:22
13:54:22
13:55:22
13:56:22
13:57:22
13:58:22
13:59:22
14:00:22
14:01:22
14:02:22
14:03:22
14:04:22
14:05:22
14:06:22
14:07:22

NOx [PPM] €O [PPM]

0.68
0.68
0.72
0.74
0.74
0.75
0.72
0.65
0.69
0.71
0.74
0.70
0.68
0.71
0.73
0.70
0.71
0.71
0.68
0.68
0.67
0.65
0.66
0.63
0.64
0.66
0.68
0.69
0.70
0.67
0.69
0.69
0.70
0.69
0.63
0.64
0.64
0.67
0.68
0.65
0.67

20.61
22.23
21.15
23.36
22.73
24.09
22.46
21.56
21.96
26.26
25.24
23.58
21.35
22.70
21.34
22.96
21.54
23.64
22.16
23.58
23.37
23.65
24.73
22.04
23.02
22.30
22.90
22.94
22.15
23.16
21.83
22.90
22.97
21.67
22.18
21.00
22.79
23.24
22.51
23.75
23.15

VOC [PPM] 02 [%]

1.54
1.25
1.13
0.91
0.96
1.01
1.01
1.01
1.13
1.13
1.05
1.05
1.11
1.00
1.23
0.98
0.93
1.04
1.14
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.16
1.13
1.13
1.14
1.26
1.15
1.04
1.06
1.10
1.01
1.26
1.26
1.18
1.18
1.24

19.92
19.92
19.92
19.92
19.91
19.91
19.93
19.93
19.93
19.92
19.93
19.93
19.94
19.93
19.93
19.93
19.94
19.93
19.93
19.94
19.94
19.94
19.94
19.94
19.95
19.94
19.95
19.95
19.94
19.95
19.94
19.95
19.95
19.95
19.96
19.96
19.96
19.96
19.95
19.95
19.95

CO2 [%]
0.61
0.61
0.61
0.61
0.61
0.61
0.60
0.59
0.59
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.61
0.61
0.62
0.61
0.61
0.62
0.62
0.61
0.61
0.61
0.61
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.59
0.60
0.60
0.60
0.61
0.61
0.61
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Hollingswoth & Vose

CFU #112
Run #2

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

14:08:22
14:09:22
14:10:22
14:11:22
14:12:22
14:13:22
14:14:22
14:15:22
14:16:22
14:17:22
14:18:22
14:19:22
14:20:22
14:21:22
14:22:22
14:23:22
14:24:22
14:25:22
14:26:22
14:27:22
14:28:22
14:29:22
14:30:22
14:31:22
14:32:22
14:33:22
14:34:22
14:35:22
14:36:22
14:37:22
14:38:22
14:39:22
14:40:22
14:41:22
14:42:22
14:43:22
14:44:22
14:45:22
14:46:22
14:47:22
14:48:22

NOx [PPM] €O [PPM]

0.68
0.68
0.65
0.64
0.65
0.65
0.64
0.65
0.62
0.62
0.63
0.61
0.67
0.68
0.65
0.64
0.65
0.65
0.69
0.70
0.66
0.68
0.69
0.70
0.68
0.69
0.68
0.72
0.79
0.80
0.80
0.78
0.79
0.77
0.75
0.79
0.80
0.80
0.80
0.79
0.78

21.80
23.17
22.56
22.02
22.63
21.56
22.21
22.41
21.36
22.41
22.04
21.20
22.87
22.49
21.93
22.95
21.17
20.89
22.65
22.04
21.99
22.01
20.73
22.41
23.64
21.98
22.44
22.06
20.68
22.72
22.45
20.75
21.84
20.71
19.41
21.33
21.66
20.73
21.77
21.32
20.32

VOC [PPM] 02 [%]

1.13
1.02
1.01
1.01
1.00
1.01
1.00
1.11
1.05
1.06
1.10
1.00
1.12
1.13
1.06
1.04
1.13
1.13
1.02
1.00
1.00
1.03
1.13
1.00
1.00
1.00
1.00
1.00
1.00
0.75
0.82
0.80
0.73
0.74
0.86
0.86
0.69
0.71
0.86
0.85
0.86

19.95
19.95
19.95
19.96
19.95
19.95
19.96
19.95
19.95
19.96
19.96
19.96
19.95
19.95
19.95
19.96
19.96
19.96
19.95
19.96
19.96
19.96
19.96
19.96
19.96
19.96
19.96
19.96
19.96
19.97
19.96
19.97
19.96
19.97
19.98
19.97
19.96
19.96
19.97
19.97
19.97

CO2 [%]
0.62
0.62
0.62
0.61
0.62
0.62
0.61
0.62
0.61
0.61
0.61
0.61
0.60
0.61
0.61
0.60
0.60
0.61
0.61
0.61
0.61
0.61
0.62
0.62
0.63
0.63
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61

201



Hollingswoth & Vose

CFU #112
Run #2

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

14:49:22
14:50:22
14:51:22
14:52:22
14:53:22
14:54:22
14:55:22
14:56:22
14:57:22
14:58:22
14:59:22
15:00:22
15:01:22
15:02:22
15:03:22
15:04:22
15:05:22
15:06:22
15:07:22
15:08:22
15:09:22
15:10:22
15:11:22
15:12:22
15:13:22
15:14:22
15:15:22
15:16:22
15:17:22
15:18:22
15:19:22
15:20:22
15:21:22
15:22:22
15:23:22
15:24:22
15:25:22
15:26:22
15:27:22
15:28:22
15:29:22

NOx [PPM] €O [PPM]

0.80
0.79
0.79
0.78
0.78
0.77
0.77
0.77
0.77
0.77
0.76
0.75
0.76
0.73
0.69
0.69
0.69
0.68
0.65
0.75
0.76
0.70
0.70
0.68
0.66
0.65
0.68
0.66
0.65
0.68
0.67
0.66
0.69
0.68
0.68
0.67
0.66
0.67
0.66
0.64
0.68

21.09
21.50
20.02
20.94
21.32
20.48
20.93
20.90
19.87
20.59
21.64
20.99
22.12
23.04
20.93
20.92
22.22
21.74
20.97
22.11
20.68
22.01
22.90
21.40
22.25
21.05
21.12
22.17
20.58
22.07
22.34
21.44
22.74
21.33
22.03
22.38
20.93
23.05
20.53
20.38
20.65

VOC [PPM] 02 [%]

0.87
0.78
0.77
0.86
0.86
0.86
0.86
0.80
0.69
0.60
0.73
0.84
0.94
0.95
0.86
0.86
0.99
0.90
0.94
1.00
1.00
1.00
0.89
0.95
1.11
1.21
1.00
1.00
0.90
1.01
1.04
0.87
0.87
0.87
0.87
0.93
0.98
0.87
1.00
1.00
1.08

19.97
19.97
19.97
19.97
19.97
19.97
19.97
19.98
19.98
19.98
19.98
19.91
19.80
19.71
19.69
19.66
19.76
19.75
19.75
19.74
19.75
19.74
19.74
19.75
19.75
19.75
19.75
19.75
19.75
19.74
19.74
19.74
19.74
19.74
19.74
19.74
19.74
19.74
19.75
19.75
19.74

CO2 [%]
0.61
0.62
0.62
0.62
0.62
0.62
0.62
0.63
0.62
0.63
0.62
0.63
0.62
0.62
0.62
0.62
0.62
0.62
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.62
0.62
0.62
0.63
0.63
0.63
0.63
0.63
0.62
0.63
0.62
0.61
0.62
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Hollingswoth & Vose
CFU #112
Run #2

Date Time
9/12/2018 15:30:22
9/12/2018 15:31:22
9/12/2018 15:32:22
9/12/2018 15:33:22
9/12/2018 15:34:22
9/12/2018 15:35:22
Final Average

Bias Check

Date Time
9/12/2018 15:36:22
9/12/2018 15:36:32
9/12/2018 15:36:42
9/12/2018 15:36:52
9/12/2018 15:37:02
9/12/2018 15:37:12
9/12/2018 15:37:22
9/12/2018 15:37:32
9/12/2018 15:37:42
9/12/2018 15:37:52
9/12/2018 15:38:02
9/12/2018 15:38:12
9/12/2018 15:38:22
9/12/2018 15:38:32
9/12/2018 15:38:42
9/12/2018 15:38:52
9/12/2018 15:39:02
9/12/2018 15:39:12
9/12/2018 15:39:22
9/12/2018 15:39:32
9/12/2018 15:39:42
9/12/2018 15:39:52
9/12/2018 15:40:02
9/12/2018 15:40:12
9/12/2018 15:40:22
9/12/2018 15:40:32
9/12/2018 15:40:42
9/12/2018 15:40:52
9/12/2018 15:41:02
9/12/2018 15:41:12
9/12/2018 15:41:22

NOx [PPM] €O [PPM]

0.65
0.66
0.68
0.64
0.65
0.65
0.70

21.85
22.49
22.87
23.57
20.89
22.65
22.02

NOx [PPM] €O [PPM]

0.64
0.63
0.63
0.62
0.54
0.39
0.29
0.24
0.21
0.20
0.20
0.20
0.20
0.19
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.22

21.16
20.84
20.51
17.47
12.76
8.22
5.59
3.22
1.23
0.07
-0.78
-1.23
-1.33
-1.64
-1.43
-1.67
-0.47
1.28
1.43
0.60
-0.16
-0.49
-1.15
-1.31
-1.43
-1.79
-1.25
0.46
1.46
1.27
2.36

VOC [PPM] 02 [%]

1.13
1.13
1.13
1.01
1.01
1.07
1.01

19.74
19.74
19.74
19.74
19.74
19.74
19.89

VOC [PPM] 02 [%]

1.13
1.13
1.12
1.13
1.12
1.13
1.13
1.12
1.13
1.12
1.13
191
2.68
2.67
2.67
2.66
2.66
2.67
4.53
11.96
11.97
11.97
11.97
11.96
11.96
11.96
12.44
12.50
12.50
12.49
12.50

19.75
19.39
11.56
5.10
3.42
2.81
2.59
2.52
2.49
2.48
2.48
2.48
2.48
2.48
2.47
2.48
2.48
2.48
2.47
2.48
2.48
2.48
2.48
2.47
2.47
2.47
2.47
2.48
2.69
8.89
7.23

CO2 [%]
0.62
0.61
0.61
0.61
0.61
0.60
0.61

CO2 [%]
0.61
0.60
0.44
0.30
0.25
0.23
0.22
0.21
0.21
0.21
0.20
0.21
0.21
0.21
0.21
0.21
0.22
0.20
0.21
0.20
0.21
0.21
0.21
0.20
0.21
0.22
0.21
0.21
0.21
0.37
0.33
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Hollingswoth & Vose

CFU #112
Run #2

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

15:41:32
15:41:42
15:41:52
15:42:02
15:42:12
15:42:22
15:42:32
15:42:42
15:42:52
15:43:02
15:43:12
15:43:22
15:43:32
15:43:42
15:43:52
15:44:02
15:44:12
15:44:22
15:44:32
15:44:42
15:44:52
15:45:02
15:45:12
15:45:22
15:45:32
15:45:42
15:45:52
15:46:02
15:46:12
15:46:22
15:46:32
15:46:42
15:46:52
15:47:02
15:47:12
15:47:22
15:47:32
15:47:42
15:47:52
15:48:02
15:48:12

NOx [PPM] €O [PPM]

0.33
0.35
0.29
0.39
0.47
0.39
0.32
0.27
0.25
0.24
0.23
0.22
0.23
0.23
0.23
0.21
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.23
0.97
8.30
26.88
38.62
42.86
44.47
45.05
45.31
45.46
45.51
45.55
45.56
45.59
45.62
45.59

4.09

4.24

2.53

0.54
-0.98
-1.61
-1.18

0.02

0.65

0.57
-0.73
-1.38
-1.65
-1.60
-1.65
-2.44
-2.71
-2.18
-0.70
-0.21
-0.84
-1.53
-2.33
-2.86
-2.80
-0.69

6.24
18.44
32.02
42.21
47.19
48.51
48.79
48.40
47.70
47.69
47.78
47.43
47.89
49.64
50.80

VOC [PPM] 02 [%]

12.50
12.50
12.50
12.49
12.50
12.50
12.49
12.51
12.51
10.92
7.21
7.21
7.21
7.21
7.21
7.22
7.22
0.88
0.86
0.86
0.87
0.87
0.87
0.87
0.58
0.48
0.47
0.47
0.47
0.47
0.47
0.48
0.47
0.47
0.47
0.47
0.47
0.47
0.45
0.35
0.34

3.06
2.27
2.06
1.97
1.94
1.93
1.93
1.93
1.92
1.93
2.11
5.87
8.44
9.36
9.70
9.84
9.89
9.91
9.91
9.91
9.92
9.92
9.91
10.08
12.84
7.66
2.90
1.06
0.39
0.14
0.04
0.01
-0.01
-0.01
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
0.00

CO2 [%]
0.32
1.08
1.58
1.78
1.88
1.93
1.95
1.96
1.97
1.97
2.19
6.16
8.22
8.95
9.23
9.32
9.37
9.39
9.39
9.39
9.40
9.40
9.41
9.26
6.27
3.42
1.40
0.73
0.45
0.34
0.29
0.27
0.27
0.25
0.25
0.24
0.24
0.24
0.24
0.24
0.25

204



Hollingswoth & Vose

CFU #112
Run #2

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

System Zero

System Mid

Time

15:48:22
15:48:32
15:48:42
15:48:52
15:49:02
15:49:12
15:49:22
15:49:32
15:49:42
15:49:52
15:50:02
15:50:12
15:50:22
15:50:32
15:50:42
15:50:52
15:51:02
15:51:12
15:51:22
15:51:32

NOx [PPM] €O [PPM]

44.29
32.36
15.64
7.34
4.26
3.08
2.62
2.42
2.32
2.27
2.26
2.24
2.23
2.23
2.23
2.23
2.23
2.23
2.08
1.57

46.20
35.16
22.08
11.31
5.27
2.58
1.56
0.86
0.89
1.66
3.53
3.98
3.17
2.24
1.78
1.40
0.99
1.72
4.98
9.85

NOx [PPM] €O [PPM]

0.20
2.23

-2.24
47.70

VOC [PPM] 02 [%]

0.35
0.35
0.34
0.35
0.35
0.34
0.34
0.34
0.35
0.34
0.34
0.34
0.41
0.47
0.47
0.47
0.48
0.47
0.47
0.39

0.03

0.00
-0.02
-0.02
-0.03
-0.03
-0.03
-0.04
-0.03
-0.03
-0.03
-0.03
-0.04
-0.03
-0.03
-0.04

2.89
12.08
16.72
18.54

VOC [PPM] 02 [%]

0.46
12.50

-0.02
9.91

CO2 [%]
0.27
0.25
0.24
0.24
0.24
0.23
0.22
0.23
0.23
0.23
0.23
0.22
0.23
0.22
0.22
0.22
0.29
0.48
0.58
0.60

CO2 [%]
0.24
1.97
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Hollingswoth & Vose

CFU #112
Run #3

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

16:00:22
16:01:22
16:02:22
16:03:22
16:04:22
16:05:22
16:06:22
16:07:22
16:08:22
16:09:22
16:10:22
16:11:22
16:12:22
16:13:22
16:14:22
16:15:22
16:16:22
16:17:22
16:18:22
16:19:22
16:20:22
16:21:22
16:22:22
16:23:22
16:24:22
16:25:22
16:26:22
16:27:22
16:28:22
16:29:22
16:30:22
16:31:22
16:32:22
16:33:22
16:34:22
16:35:22
16:36:22
16:37:22
16:38:22
16:39:22
16:40:22

NOx [PPM] €O [PPM]

0.70
0.66
0.66
0.67
0.69
0.67
0.66
0.68
0.65
0.68
0.30
0.50
0.50
0.53
0.55
0.52
0.50
0.47
0.49
0.48
0.59
0.61
0.56
0.54
0.51
0.49
0.56
0.59
0.53
0.50
0.50
0.51
0.49
0.49
0.53
0.52
0.49
0.61
0.57
0.53
0.53

22.37
21.82
23.06
21.18
22.86
21.25
22.90
21.18
22.98
21.17
23.60
22.13
22.98
22.28
25.29
22.29
22.74
21.55
22.40
22.16
23.34
21.66
22.72
22.01
21.98
21.43
22.32
23.40
21.64
22.03
21.29
22.64
21.62
23.22
22.60
23.34
21.47
22.63
21.01
21.73
21.52

VOC [PPM] 02 [%]
1.01
1.01
1.00
1.08
1.13
1.13
1.13
1.02
1.01
1.07
1.10
1.01
1.01
1.11
1.13
1.18
1.24
1.13
1.02
1.01
1.07
1.13
1.12
1.00
1.01
1.08
1.08
1.03
1.13
1.00
1.01
1.01
1.01
1.02
1.14
1.13
1.13
1.13
1.16
1.25
1.01

19.69
19.68
19.69
19.69
19.68
19.69
19.69
19.70
19.69
19.69
19.68
19.68
19.69
19.68
19.67
19.68
19.69
19.69
19.69
19.69
19.69
19.68
19.68
19.69
19.68
19.69
19.68
19.68
19.69
19.68
19.68
19.68
19.68
19.68
19.68
19.68
19.68
19.68
19.69
19.68
19.68

CO2 [%]

0.62
0.62
0.62
0.62
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.62
0.62
0.61
0.61
0.61
0.61
0.62
0.61
0.62
0.61
0.62
0.62
0.62
0.62
0.63
0.63
0.63
0.63
0.63
0.63
0.62
0.63
0.62
0.62
0.62
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Hollingswoth & Vose

CFU #112
Run #3

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

16:41:22
16:42:22
16:43:22
16:44:22
16:45:22
16:46:22
16:47:22
16:48:22
16:49:22
16:50:22
16:51:22
16:52:22
16:53:22
16:54:22
16:55:22
16:56:22
16:57:22
16:58:22
16:59:22
17:00:22
17:01:22
17:02:22
17:03:22
17:04:22
17:05:22
17:06:22
17:07:22
17:08:22
17:09:22
17:10:22
17:11:22
17:12:22
17:13:22
17:14:22
17:15:22
17:16:22
17:17:22
17:18:22
17:19:22
17:20:22
17:21:22

NOx [PPM] €O [PPM]

0.56
0.53
0.48
0.47
0.50
0.52
0.52
0.53
0.51
0.52
0.53
0.53
0.52
0.52
0.51
0.52
0.50
0.54
0.54
0.54
0.52
0.53
0.51
0.51
0.53
0.49
0.54
0.60
0.52
0.52
0.53
0.53
0.51
0.53
0.50
0.55
0.56
0.57
0.52
0.50
0.50

22.67
22.09
21.43
21.59
21.54
22.01
23.09
23.14
22.25
22.52
21.29
23.91
22.19
24.06
21.79
23.65
22.04
24.05
22.35
23.74
22.78
22.97
23.20
22.60
23.89
22.51
24.60
22.27
23.38
22.39
24.02
22.70
23.17
22.96
22.13
24.44
23.75
23.91
20.94
22.64
21.15

VOC [PPM] 02 [%]
1.00
0.93
0.98
1.13
1.13
1.02
0.81
0.94
1.10
1.02
1.13
0.91
0.96
0.95
0.87
0.87
1.00
1.01
1.01
1.05
1.10
0.87
0.87
0.87
0.94
0.97
0.89
1.14
1.14
1.13
1.08
1.01
1.00
1.00
1.10
1.07
0.97
0.91
1.14
1.03
1.02

19.67
19.68
19.68
19.68
19.67
19.67
19.66
19.67
19.66
19.66
19.66
19.66
19.66
19.66
19.65
19.65
19.66
19.66
19.65
19.65
19.65
19.65
19.65
19.64
19.64
19.64
19.64
19.65
19.65
19.64
19.64
19.64
19.64
19.64
19.64
19.63
19.64
19.65
19.66
19.65
19.65

CO2 [%]

0.62
0.61
0.61
0.62
0.61
0.62
0.62
0.62
0.62
0.62
0.63
0.63
0.64
0.63
0.64
0.64
0.63
0.63
0.63
0.64
0.63
0.63
0.63
0.62
0.63
0.62
0.62
0.62
0.62
0.63
0.62
0.63
0.63
0.63
0.63
0.64
0.64
0.63
0.63
0.63
0.62
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Hollingswoth & Vose

CFU #112
Run #3

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

17:22:22
17:23:22
17:24:22
17:25:22
17:26:22
17:27:22
17:28:22
17:29:22
17:30:22
17:31:22
17:32:22
17:33:22
17:34:22
17:35:22
17:36:22
17:37:22
17:38:22
17:39:22
17:40:22
17:41:22
17:42:22
17:43:22
17:44:22
17:45:22
17:46:22
17:47:22
17:48:22
17:49:22
17:50:22
17:51:22
17:52:22
17:53:22
17:54:22
17:55:22
17:56:22
17:57:22
17:58:22
17:59:22
18:00:22
18:01:22
18:02:22

NOx [PPM] €O [PPM]

0.50
0.50
0.58
0.58
0.53
0.50
0.52
0.51
0.49
0.47
0.48
0.49
0.47
0.50
0.50
0.49
0.52
0.53
0.50
0.50
0.50
0.56
0.53
0.53
0.49
0.47
0.49
0.50
0.52
0.52
0.50
0.52
0.48
0.50
0.51
0.51
0.51
0.50
0.56
0.56
0.53

22.80
21.84
23.67
23.14
21.48
22.94
21.28
22.96
21.20
20.91
21.82
20.93
22.88
21.38
22.50
22.02
21.28
23.14
21.27
22.76
22.02
21.89
23.30
21.50
22.06
20.63
21.39
23.41
22.49
23.63
21.47
23.65
20.55
21.93
21.89
22.95
21.66
22.11
23.19
23.52
21.10

VOC [PPM] 02 [%]
1.07
1.16
1.26
1.01
1.01
0.93
0.93
1.01
1.01
1.01
1.01
1.01
1.04
1.15
1.27
1.16
1.06
1.01
0.98
0.88
1.01
1.11
1.14
1.05
0.88
0.88
0.87
0.88
1.00
1.16
1.26
1.14
1.24
1.18
1.08
1.03
1.13
1.25
1.16
1.13
1.13

19.65
19.65
19.64
19.64
19.65
19.64
19.64
19.65
19.65
19.65
19.65
19.65
19.65
19.64
19.64
19.64
19.64
19.65
19.64
19.64
19.64
19.64
19.64
19.64
19.64
19.65
19.64
19.64
19.63
19.64
19.64
19.64
19.65
19.64
19.64
19.64
19.64
19.65
19.64
19.64
19.65

CO2 [%]

0.63
0.63
0.63
0.63
0.62
0.62
0.62
0.61
0.61
0.61
0.62
0.61
0.62
0.62
0.62
0.62
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.62
0.62
0.62
0.62
0.62
0.61
0.61
0.62
0.61
0.61
0.62
0.62
0.62
0.62
0.63
0.63
0.63
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Hollingswoth & Vose
CFU #112
Run #3

Date Time
9/12/2018 18:03:22
9/12/2018 18:04:22
9/12/2018 18:05:22
9/12/2018 18:06:22
9/12/2018 18:07:22
9/12/2018 18:08:22
Final Average

Bias Check

Date Time
9/12/2018 18:09:22
9/12/2018 18:09:32
9/12/2018 18:09:42
9/12/2018 18:09:52
9/12/2018 18:10:02
9/12/2018 18:10:12
9/12/2018 18:10:22
9/12/2018 18:10:32
9/12/2018 18:10:42
9/12/2018 18:10:52
9/12/2018 18:11:02
9/12/2018 18:11:12
9/12/2018 18:11:22
9/12/2018 18:11:32
9/12/2018 18:11:42
9/12/2018 18:11:52
9/12/2018 18:12:02
9/12/2018 18:12:12
9/12/2018 18:12:22
9/12/2018 18:12:32
9/12/2018 18:12:42
9/12/2018 18:12:52
9/12/2018 18:13:02
9/12/2018 18:13:12
9/12/2018 18:13:22
9/12/2018 18:13:32
9/12/2018 18:13:42
9/12/2018 18:13:52
9/12/2018 18:14:02
9/12/2018 18:14:12
9/12/2018 18:14:22

NOx [PPM] €O [PPM]

0.52
0.51
0.53
0.55
0.56
0.57
0.53

21.20
20.81
22.59
21.68
23.72
21.94
22.39

NOx [PPM] €O [PPM]

0.58
0.58
0.59
0.62
0.67
0.63
0.41
0.25
0.16
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.09
0.08
0.07
0.07
0.08
0.07
0.08
0.07
0.07
0.07
0.08
0.07
0.06
0.04

22.82
24.32
23.17
18.20
11.55

5.33

1.33
-0.90
-2.15
-2.48
-2.34
-1.25

0.24

0.48
-0.30
-1.08
-1.83
-2.19
-2.50
-2.60
-2.62
-2.11
-0.79

0.53

0.50
-0.39
-1.32
-1.87
-1.93
-2.45
-2.48

VOC [PPM] 02 [%]
1.13
1.13
1.13
1.14
1.13
1.16
1.05

VOC [PPM] 02 [%]
1.26
1.26
1.26
1.27
1.26
1.26
1.00
1.01
1.00
0.99
1.00
1.00
1.01
4.63
6.18
6.19
6.18
6.18
6.19
6.19
8.50

11.96
11.97
11.97
11.97
11.97
11.96
12.00
12.38
12.37
12.39

19.65
19.65
19.64
19.64
19.64
19.64
19.66

19.71
15.58
6.80
3.92
2.97
2.63
2.51
2.47
2.46
2.45
2.45
2.45
2.45
2.45
2.45
2.45
2.45
2.45
2.45
2.44
2.45
2.45
2.45
2.45
2.45
2.45
2.45
2.45
2.44
2.44
3.31

CO2 [%]
0.63
0.63
0.63
0.63
0.63
0.63
0.62

CO2 [%]
0.63
0.54
0.34
0.26
0.22
0.23
0.20
0.20
0.21
0.21
0.19
0.19
0.19
0.18
0.19
0.20
0.19
0.18
0.20
0.19
0.19
0.18
0.19
0.19
0.19
0.18
0.20
0.18
0.19
0.18
0.22
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Hollingswoth & Vose

CFU #112
Run #3

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

Time

18:14:32
18:14:42
18:14:52
18:15:02
18:15:12
18:15:22
18:15:32
18:15:42
18:15:52
18:16:02
18:16:12
18:16:22
18:16:32
18:16:42
18:16:52
18:17:02
18:17:12
18:17:22
18:17:32
18:17:42
18:17:52
18:18:02
18:18:12
18:18:22
18:18:32
18:18:42
18:18:52
18:19:02
18:19:12
18:19:22
18:19:32
18:19:42
18:19:52
18:20:02
18:20:12
18:20:22
18:20:32
18:20:42
18:20:52
18:21:02
18:21:12

NOx [PPM] €O [PPM]

0.04
0.04
1.09
3.67
12.13
29.43
40.90
43.62
45.42
45.83
46.08
46.09
46.11
46.16
46.21
46.20
46.20
46.17
46.19
46.20
42.44
33.00
23.04
12.27
5.18
3.65
2.64
241
2.23
2.17
2.14
2.14
2.14
2.13
2.11
2.11
2.11
2.11
2.11
2.11
2.11

-2.13
111
1041
23.39
34.76
42.06
45.19
46.19
46.46
46.23
46.39
46.53
47.21
48.71
49.62
49.40
48.74
47.98
47.19
45.27
37.63
26.02
14.77
8.05
5.39
3.87
2.48
1.49
0.83
0.35
0.21
-0.10
0.10
1.13
2.58
2.72
2.12
1.32
0.50
0.17
0.13

VOC [PPM] 02 [%]
12.38
12.38
12.38
12.37
12.48
12.51
12.51
12.50
12.50
12.51
12.50

9.54
6.56
6.58
6.58
6.57
6.58
6.58
5.41
0.74
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.72
0.73
0.73
0.74
0.72
0.74
0.57
0.47
0.47
0.47
0.47
0.47
0.47
0.39

8.65

4.80

1.79

0.64

0.22

0.07

0.01
-0.02
-0.02
-0.03
-0.03
-0.03
-0.03
-0.04
-0.03
-0.03
-0.03
-0.03
-0.04
-0.02
-0.03
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.05
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.05
-0.05
-0.04
-0.05

CO2 [%]

0.36
0.28
0.23
0.21
0.20
0.18
0.19
0.18
0.19
0.18
0.19
0.19
0.18
0.19
0.20
0.19
0.20
0.19
0.19
0.19
0.20
0.18
0.20
0.20
0.18
0.19
0.19
0.18
0.19
0.20
0.19
0.20
0.19
0.19
0.19
0.20
0.20
0.19
0.20
0.21
0.20
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Hollingswoth & Vose

CFU #112
Run #3

Date
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018
9/12/2018

System Zero

System Mid

Time

18:21:22
18:21:32
18:21:42
18:21:52
18:22:02
18:22:12
18:22:22
18:22:32
18:22:42
18:22:52
18:23:02
18:23:12
18:23:22
18:23:32
18:23:42
18:23:52
18:24:02
18:24:12
18:24:22
18:24:32
18:24:42
18:24:52
18:25:02
18:25:12
18:25:22
18:25:32
18:25:42
18:25:52
18:26:02

NOx [PPM] €O [PPM]

2.11
2.10
2.11
2.11
2.11
2.10
2.07
1.88
1.40
1.15
1.21
1.09
0.69
0.39
0.27
0.18
0.16
0.12
0.10
0.10
0.10
0.09
0.08
0.08
0.07
0.06
0.05
0.05
0.04

0.01
-0.21

1.23

2.77

2.86

1.94

0.89
-0.17
-0.89
-1.49
-2.01
-2.21
-1.23
-0.09
-0.26
-0.99
-2.02
-2.51
-2.88
-3.16
-2.76
-2.47
-1.21
-0.35
-1.00
-2.03
-2.82
-3.54
-3.86

NOx [PPM] CO [PPM]

0.05
2.11

-3.41
49.24

VOC [PPM] 02 [%]
0.20
0.19
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.19
0.20
0.20
0.19
0.19
0.39
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.44

VOC [PPM] 02 [%]
0.46
12.50

-0.05
-0.05
-0.04
-0.05
0.94
7.88
4.59
2.01
1.83
1.85
1.86
1.86
1.87
1.88
1.88
1.88
1.88
1.89
3.96
7.66
9.04
9.56
9.75
9.82
9.86
9.86
9.87
9.87
9.87

-0.05
9.87

CO2 [%]
0.20
0.20
0.20
0.20
0.20
0.23
0.22
0.48
1.28
1.64
1.79
1.88
1.92
1.94
1.94
1.95
1.96
1.97
4.27
7.64
8.72
9.12
9.28
9.33
9.36
9.37
9.38
9.38
9.39

CO2 [%]
0.20
1.96
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COMPANY Hollingsworth & Vose |
FACILITY Glass Plant 1 |
LOCATION Corvallis, OR |
SOURCE CFU 112 |
DATE 09/13/18 |
METHOD 29 |
POLLUTANT [Metals |
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 8:45
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 11:52
EPA Method: 29 Overcast, 60 degrees Date: 9/13/2018
Box Operator: RR
Technician(s): CwW
Stack Di ional Data: Equi t:
Circular Meterbox ID 13 Probe ID 3B Liner type Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.216 Nozzle size 0.2153 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area  0.000253 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Filter heat 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.84 "Hg 0O, 19.80 % Pitot X X
Static Pressure 0.56 "H,O CO, 0.70 % Train leak rate, dcf 0.000 0.002
Ave. AP 1.3 "H,O Rec. Nz. 0.201 inches Leak check vacuum, "Hg 15 7
Stack Temperature 190 F
Assumed moisture 2% Nozzle check for roundness:
Assumed meter temp. 69 F 1 2 3
Total number of points 24 0.215 0.215 0.216 inches
Time per point 7.5 Caliper ID# MN-2
Total run time 180
Post Test Calculations: Moisture/Lab:
Sample volume  158.624 dcf Ave. AP 1.396 "H,O Filter Run 1 #
Wet mol. weight 28.7 M (actual) Ave. VAP 1.1807 "H,O Initial Final Gain
Actual H,0O 1.87 % Ave. AH 2.596 "H,O Impingers, g 200.0 230 30.0
Std. meter vol.  159.666 dscf Ave. T 188.4 °F Silica gel, g 254.0 288.5 34.5
Isokinetic Average 994 % Ave. T, 65.5 °F Total water gain: 64.5
Meter .
Volume (dcf) Velocity Meter Condenser
Time AP Stack Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) |Temp. (°F)| (°F) | Calc. AH | Run AH ("Hg) (°F) (<68°F)
1 7.5 6.210 1.30 186 56 2.38 2.40 2 255 45
2 15.0 12.750 1.40 186 57 2.57 2.60 2 253 45
3 225 19.520 1.50 187 59 2.76 2.80 25 253 47
4 30.0 26.200 1.40 187 61 2.58 2.60 25 250 49
5 375 33.010 1.50 188 63 2.77 2.80 25 251 52
6 45.0 39.860 1.50 188 64 2.78 2.80 25 252 54
7 52.5 46.510 1.40 189 65 2.60 2.60 2 252 55
8 60.0 53.120 1.40 189 66 2.60 2.60 2 256 55
9 67.5 59.780 1.40 189 67 2.61 2.60 2 250 55
10 75.0 66.140 1.30 189 67 242 2.40 2 252 54
11 825 72.610 1.30 189 67 242 2.40 2 256 53
12 90.0 78.523 1.10 183 67 2.07 2.10 2 251 49
13 97.5 84.810 1.30 183 65 243 2.40 2 256 48
14 105.0 91.200 1.30 184 66 243 2.40 2 255 45
15 1125 97.800 1.40 187 66 2.61 2.60 25 252 46
16 120.0 104.390 1.40 185 66 2.62 2.60 25 250 46
17 127.5 111.250 1.50 188 67 2.80 2.80 3 251 49
18 135.0 118.270 1.50 190 68 2.79 2.80 3 254 49
19 1425 124.880 1.40 191 68 2.60 2.60 25 254 50
20 150.0 131.500 1.40 190 68 2.61 2.60 25 253 50
21 157.5 138.250 1.40 193 69 2.60 2.60 25 253 50
22 165.0 145.120 1.50 192 69 2.79 2.80 3 252 51
23 172.5 151.890 1.50 194 70 2.79 2.80 3 252 51
24 180.0 158.624 1.40 195 70 2.60 2.60 25 252 52
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 12:16
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 15:23
EPA Method: 29 Overcast, 60 degrees Date: 9/13/2018
Box Operator: RR
Technician(s): CwW
Stack Di ional Data: Equipment:
Circular Meterbox ID 13 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.216 Nozzle size: 0.2153 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000253 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.84 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.3 "H,0 Rec. Nz. 0.201 inches Leak check vacuum, "Hg: 12 6
Stack Temperature 190 F
Assumed moisture 1.87 % Nozzle check for roundness:
Assumed meter temp. 65.5 F 1 2 3
Total number of points 24 0.215 0.215 0.216 inches
Time per point 7.5 Caliper ID# MN-2
Total run time 180
Post Test Calculations: Moisture/Lab:
Sample volume  161.903 dcf Ave. AP 1.425 "H,O Filter Run2 #
Wet mol. weight 28.69 M (actual) Ave. VAP 1.1934 "H,0 Initial Final Gain
Actual H,O 1.91 % Ave. AH 2.65 "H,O Impingers, g 200.0 230 30.0
Std. meter vol.  160.816 dscf Ave. T; 198.7 °F Silica gel, g 248.5 285 36.5
Isokinetic Average 99.8 % Ave. T, 72.6 °F Total water gain: 66.5
Meter Velocity Meter Condenser
Time Volume (dcf) AP Stack Temp. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,O0) |Temp. (°F)| (°F) |Calc. AH| Run AH ("Hg) (°F) (<68°F)
1 7.5 6.580 1.40 197 68 2.59 2.60 2 255 52
2 15.0 13.250 1.40 197 69 2.59 2.60 2 251 52
3 225 20.110 1.50 196 68 2.77 2.80 2 256 52
4 30.0 27.010 1.50 196 69 278 2.80 2 249 53
5 375 33.910 1.50 197 69 2.77 2.80 25 254 53
6 45.0 40.810 1.50 197 70 278 2.80 25 252 53
7 525 47.460 1.40 197 71 2.60 2.60 2 253 55
8 60.0 54.140 1.40 196 71 2.60 2.60 2 253 54
9 67.5 61.100 1.50 196 72 2.79 2.80 25 255 55
10 75.0 67.980 1.50 198 72 2.79 2.80 25 251 55
11 82.5 74.690 1.40 199 73 2.60 2.60 2 253 56
12 90.0 81.398 1.40 199 73 2.60 2.60 2 254 56
13 97.5 88.300 1.50 199 73 2.79 2.80 25 250 59
14 105.0 94.980 1.40 200 73 2.60 2.60 2 255 56
15 112.5 101.720 1.40 198 74 2.61 2.60 2 250 56
16 120.0 108.390 1.40 199 74 2.61 2.60 2 251 58
17 127.5 115.110 1.40 199 74 2.61 2.60 2 253 58
18 135.0 122.080 1.50 200 75 2.79 2.80 25 249 58
19 142.5 129.000 1.50 201 75 2.79 2.80 25 249 59
20 150.0 135.760 1.40 201 76 2.61 2.60 2 253 60
21 157.5 142510 1.40 201 76 2.61 2.60 2 254 62
22 165.0 148.960 1.30 201 76 242 2.40 2 254 65
23 172.5 155.420 1.30 202 76 242 2.40 2 249 60
24 180.0 161.903 1.30 203 76 241 2.40 2 253 58
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 15:44
Source: CFU 112 Environmental Conditions/Test Notes: End Time: 18:48
EPA Method: 29 Overcast, 60 degrees Date: 9/13/2018
Box Operator: RR
Technician(s): CW
Stack Di I Data: Equipment:
Circular Meterbox ID 13 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.216 Nozzle size: 0.2153 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000253 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.84 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.3 "H,0 Rec. Nz. 0.2 inches Leak check vacuum, "Hg: 10 7
Stack Temperature 190 F
Assumed moisture 1.91 % Nozzle check for round
Assumed meter temp. 72.6 F 1 2 3
Total number of points 24 0.215 0.215 0.216 inches
Time per point 7.5 Caliper ID# MN-2
Total run time 180
Post Test Calculations: Moisture/Lab:
Sample volume  160.092 dcf Ave. AP 1.379 "H,O Filter Run3 #
Wet mol. weight 28.7 M (actual) Ave. VAP 1.1738 "H,0 Initial Final Gain
Actual H,O 1.84 % Ave. AH 2.558 "H,O Impingers, g 200.0 225 25.0
Std. meter vol.  157.853 dscf Ave. T, 201.8 °F Silica gel, g 240.3 278 37.7
Isokinetic Average 99.8 % Ave. T, 76.4 °F Total water gain: 62.7
Meter Velocity Stack Meter Condenser
Time | Yolume (def) AP Temp. | Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) AH Run AH ("Hg) (°F) (<68°F)
1 7.5 6.670 1.40 202 74 2.59 2.60 2 252 58
2 15.0 13.350 1.40 202 74 2.59 2.60 2 254 48
3 22.5 20.010 1.40 200 74 2.60 2.60 2 251 50
4 30.0 26.740 1.40 201 75 2.60 2.60 2 252 52
5 37.5 33.410 1.40 200 75 2.61 2.60 2 254 52
6 45.0 40.410 1.50 200 76 2.80 2.80 2.5 252 53
7 52.5 47.120 1.40 201 77 2.61 2.60 2 254 54
8 60.0 53.840 1.40 202 77 2.61 2.60 2 253 55
9 67.5 60.300 1.30 200 77 243 2.40 2 253 55
10 75.0 66.490 1.20 203 77 223 2.20 2 251 56
11 82.5 72.740 1.20 204 78 223 2.20 2 253 57
12 90.0 79.023 1.20 204 77 223 2.20 2 252 58
13 97.5 85.720 1.40 202 76 2.60 2.60 2 254 59
14 105.0 92.690 1.50 200 77 2.80 2.80 2.5 253 56
15 112.5 99.670 1.50 202 77 2.79 2.80 2.5 250 56
16 120.0 106.400 1.40 202 77 2.61 2.60 2 255 60
17 127.5 113.450 1.50 201 77 2.80 2.80 2.5 253 61
18 135.0 120.150 1.40 202 77 2.61 2.60 2 253 62
19 142.5 126.880 1.40 202 77 2.61 2.60 2 252 62
20 150.0 133.640 1.40 202 77 2.61 2.60 2 252 64
21 157.5 140.100 1.30 203 77 242 2.40 2 254 65
22 165.0 146.850 1.40 202 77 2.61 2.60 2 253 57
23 172.5 153.600 1.40 202 77 2.61 2.60 2 254 54
24 180.0 160.092 1.30 203 77 242 2.40 2 252 53
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Isokinetic Field Data

Field Data and Calculations
Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 1

Location: Corvallis, OR Start Time: 8:45

Source: CFU 112 End Time: 11:52

Method: 29 Date: 9/13/2018

Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T, °F \/Dp
0.000

7.5 6.210 2.40 56 1 1.30 186 1.1402
15.0 12.750 2.60 57 2 1.40 186 1.1832
22.5 19.520 2.80 59 3 1.50 187 1.2247
30.0 26.200 2.60 61 4 1.40 187 1.1832
37.5 33.010 2.80 63 5 1.50 188 1.2247
45.0 39.860 2.80 64 6 1.50 188 1.2247
52.5 46.510 2.60 65 7 1.40 189 1.1832
60.0 53.120 2.60 66 8 1.40 189 1.1832
67.5 59.780 2.60 67 9 1.40 189 1.1832
75.0 66.140 2.40 67 10 1.30 189 1.1402
82.5 72.610 2.40 67 11 1.30 189 1.1402
90.0 78.523 2.10 67 12 1.10 183 1.0488
97.5 84.810 2.40 65 13 1.30 183 1.1402
105.0 91.200 2.40 66 14 1.30 184 1.1402
112.5 97.800 2.60 66 15 1.40 187 1.1832
120.0 104.390 2.60 66 16 1.40 185 1.1832
127.5 111.250 2.80 67 17 1.50 188 1.2247
135.0 118.270 2.80 68 18 1.50 190 1.2247
142.5 124.880 2.60 68 19 1.40 191 1.1832
150.0 131.500 2.60 68 20 1.40 190 1.1832
157.5 138.250 2.60 69 21 1.40 193 1.1832
165.0 145.120 2.80 69 22 1.50 192 1.2247
172.5 151.890 2.80 70 23 1.50 194 1.2247
180.0 158.624 2.60 70 24 1.40 195 1.1832
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Client:
Source:

Hollingsworth & Vose
CFU 112

Run: 1
Date: 09/13/18

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 180 min Circular

Sample Time Interval 7.5 min Diameter 30.000 in
Meter Volume, V,, 158.624 dcf Rectangular

Water Volume 64.5 ml (g) Width in
Nozzle Diameter, N, 0.2153 in. Length in
Nozzle Area 0.000253 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 29.84 "Hg CO, Average 0.51 %vd
Static Pressure 0.56 "H,O O, Average 20.00 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9985 Y

Field Data Averages

Meter Stack

AH 2.596 "H,0 \Dp 1.1807 "H,0O
Temperature, T, 65.5 °F Temperature, T 188.4 °F
Temperature, T, 525.5 "A(°R)  Temperature, T, 648.4 “A (°R)
Pressure Meter, P, 30.031 "Hg Pressure Stack, P, 29.881 "Hg

Field Data Calculations
Meter Box Capture

159.666 dscf
4.521 dscm
200.152 awct

Standard Volume, V,a)

Actual Volume, V ,cran)
Gas Stream Moisture

Moisture Vapor, Vw g, 3.035 scf
Moisture, B, 0.0187

Moisture EPA M4 1.87 %v

EPA Method 3 Gas Density

Dry, My 28.88 Ib/Ib-mole
Wet, M, 28.68 Ib/Ib-mole

Percent Isokinetic 99.3 %

EPA Method 2 Stack Gas Flowrate:

Velocity, V, 73.75 fps

Volume (actual) 21,722.3 awcfm
21,316.1 adcfm

1,059,941.8 wscf/hr

1,040,120.9 dscf/hr
17,335.3 dscf/min

Volume (standard)
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Isokinetic Field Data
Field Data and Calculations
Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 2

Location: Corvallis, OR Start Time: 12:16

Source: CFU 112 End Time: 15:23

Method: 29 Date: 09/13/18

Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T, °F \/Dp
0.000
7.5 6.580 2.60 68 1 1.40 197 1.1832

15.0 13.250 2.60 69 2 1.40 197 1.1832
22.5 20.110 2.80 68 3 1.50 196 1.2247
30.0 27.010 2.80 69 4 1.50 196 1.2247
37.5 33.910 2.80 69 5 1.50 197 1.2247
45.0 40.810 2.80 70 6 1.50 197 1.2247
52.5 47.460 2.60 71 7 1.40 197 1.1832
60.0 54.140 2.60 71 8 1.40 196 1.1832
67.5 61.100 2.80 72 9 1.50 196 1.2247
75.0 67.980 2.80 72 10 1.50 198 1.2247
82.5 74.690 2.60 73 11 1.40 199 1.1832
90.0 81.398 2.60 73 12 1.40 199 1.1832
97.5 88.300 2.80 73 13 1.50 199 1.2247
105.0 94.980 2.60 73 14 1.40 200 1.1832
112.5 101.720 2.60 74 15 1.40 198 1.1832
120.0 108.390 2.60 74 16 1.40 199 1.1832
127.5 115.110 2.60 74 17 1.40 199 1.1832
135.0 122.080 2.80 75 18 1.50 200 1.2247
142.5 129.000 2.80 75 19 1.50 201 1.2247
150.0 135.760 2.60 76 20 1.40 201 1.1832
157.5 142.510 2.60 76 21 1.40 201 1.1832
165.0 148.960 2.40 76 22 1.30 201 1.1402
172.5 155.420 2.40 76 23 1.30 202 1.1402
180.0 161.903 2.40 76 24 1.30 203 1.1402
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Client: Hollingsworth & Vose

Source: CFU 112

Run: 2
Date: 09/13/18

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 180 min Circular

Sample Time Interval 7.5 min Diameter 30.000 in
Meter Volume, V,, 161.903 dcf Rectangular

Water Volume 66.5 ml (g) Width in
Nozzle Diameter, N, 0.2153 in. Length in
Nozzle Area 0.000253 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.84 "Hg CO, Average 0.46 %vd
Static Pressure 0.56 "H,0O O, Average 20.05 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9985 Y

Field Data Averages

Meter Stack

AH 2.650 "H,0 \Dp 1.1934 "H,0
Temperature, T, 72.6 °F Temperature, T 198.7 °F
Temperature, T, 532.6 "A (°R)  Temperature, T, 658.7 "A (’R)
Pressure Meter, P, 30.035 "Hg Pressure Stack, P, 29.881 "Hg

Field Data Calculations
Meter Box Capture

160.816 dscf
4.554 dscm
204.879 awct

Standard Volume, V,a)

Actual Volume, V ,cra)
Gas Stream Moisture

Moisture Vapor, Vw g, 3.129 scf
Moisture, B, 0.0191

Moisture EPA M4 1.91 %v

EPA Method 3 Gas Density

Dry, My 28.88 Ib/Ib-mole
Wet, M, 28.67 Ib/Ib-mole
Percent Isokinetic 99.8 %

EPA Method 2 Stack Gas Flowrate:

Velocity, V,
Volume (actual)

Volume (standard)

75.15 fps
22,134.7 awcfm
21,711.9 adcfm

1,063,173.9 wscf/hr
1,042,867.3 dscf/hr
17,381.1 dscf/min
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Isokinetic Field Data

Field Data and Calculations
Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 3

Location: Corvallis, OR Start Time: 15:44

Source: CFU 112 End Time: 18:48

Method: 29 Date: 09/13/18

Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min ft’ "H,0 T, °F Point "H,0 T, °F \VDp
0.000
7.5 6.670 2.60 74 1 1.40 202 1.1832

15.0 13.350 2.60 74 2 1.40 202 1.1832
22.5 20.010 2.60 74 3 1.40 200 1.1832
30.0 26.740 2.60 75 4 1.40 201 1.1832
37.5 33.410 2.60 75 5 1.40 200 1.1832
45.0 40.410 2.80 76 6 1.50 200 1.2247
52.5 47.120 2.60 77 7 1.40 201 1.1832
60.0 53.840 2.60 77 8 1.40 202 1.1832
67.5 60.300 2.40 77 9 1.30 200 1.1402
75.0 66.490 2.20 77 10 1.20 203 1.0954
82.5 72.740 2.20 78 11 1.20 204 1.0954
90.0 79.023 2.20 77 12 1.20 204 1.0954
97.5 85.720 2.60 76 13 1.40 202 1.1832
105.0 92.690 2.80 77 14 1.50 200 1.2247
112.5 99.670 2.80 77 15 1.50 202 1.2247
120.0 106.400 2.60 77 16 1.40 202 1.1832
127.5 113.450 2.80 77 17 1.50 201 1.2247
135.0 120.150 2.60 77 18 1.40 202 1.1832
142.5 126.880 2.60 77 19 1.40 202 1.1832
150.0 133.640 2.60 77 20 1.40 202 1.1832
157.5 140.100 2.40 77 21 1.30 203 1.1402
165.0 146.850 2.60 77 22 1.40 202 1.1832
172.5 153.600 2.60 77 23 1.40 202 1.1832
180.0 160.092 2.40 77 24 1.30 203 1.1402
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Client: Hollingsworth & Vose Run: 3
Source: CFU 112 Date: 09/13/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 180 min Circular

Sample Time Interval 7.5 min Diameter 30.000 in
Meter Volume, V,, 160.092 dcf Rectangular

Water Volume 62.7 ml (g) Width in
Nozzle Diameter, N, 0.2153 in. Length in
Nozzle Area 0.000253 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 29.84 "Hg CO, Average 0.46 %vd
Static Pressure 0.56 "H,O O, Average 20.14 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9985 Y

Field Data Averages

Meter Stack

AH 2.558 "H,0 \Dp 1.1738 "H,0
Temperature, T, 76.4 °F Temperature, T 201.8 °F
Temperature, T, 536.4 "A (°R) Temperature, T, 661.8 "A (R)
Pressure Meter, P, 30.028 "Hg Pressure Stack, P, 29.881 "Hg

Field Data Calculations
Meter Box Capture

Standard Volume, V ,a)

Actual Volume, Ve
Gas Stream Moisture

Moisture Vapor, Vw )
Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, M,

Percent Isokinetic

157.853 dscf
4.470 dscm
201.907 awcf

2.951 scf
0.0184
1.84 %v

28.88 Ib/Ib-mole
28.68 1b/Ib-mole

99.8 %

EPA Method 2 Stack Gas Flowrate:

Velocity, V| 74.07 fps

Volume (actual) 21,816.6 awcfm
21,415.2 adcfm

1,042,986.2 wscf/hr

1,023,795.3 dsct/hr
17,063.3 dscf/min

Volume (standard)
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Source: CFU 112 Sample Date: 09/13/18
Run: 1
Filter +

Client ID: Front Half Back Half
Analyte < Result < Result FH MDL, BH MDL Units
Antimony < MDL 5.150 1.250 0.500 pg/sample
Arsenic < MDL < MDL 1.750 0.700 pg/sample
Barium 3.590 0.614 0.125 0.050 ug/sample
Beryllium < MDL < MDL 0.050 0.020 pg/sample
Cadmium 0.403 < MDL 0.100 0.040 pg/sample
Chromium 1.190 0.206 0.200 0.080 pg/sample
Cobalt < MDL < 0.055 0.125 0.050 pg/sample
Copper 4.230 2.940 1.250 0.500 pg/sample
Lead < MDL < MDL 1.250 0.500 pg/sample
Manganese 1.400 0.574 0.075 0.030 pg/sample
Nickel < MDL < MDL 0.750 0.300 pg/sample
Phosphorus 12.700 < MDL 5.000 2.000 pg/sample
Selenium < MDL < MDL 3.750 1.500 pg/sample
Zinc 8.920 2.280 0.750 0.300 pg/sample

Lab ID: 18-S2224 18-S2225

Sample Vol: 250 100 mL
Source: CFU 112 Sample Date: 09/13/18
Run: 2
Filter +

Client ID: Front Half Back Half
Analyte < Result < Result FH MDL. BH MDL Units
Antimony < MDL 1.430 1.250 0.500 pg/sample
Arsenic < MDL < MDL 1.750 0.700 pg/sample
Barium 3.500 0.594 0.125 0.050 pg/sample
Beryllium < MDL < MDL 0.050 0.020 ug/sample
Cadmium 0385 < MDL 0.100 0.040 pg/sample
Chromium 1.090 0.252 0.200 0.080 pg/sample
Cobalt < MDL < MDL 0.125 0.050 pg/sample
Copper 2.390 2.320 1.250 0.500 pg/sample
Lead < MDL < MDL 1.250 0.500 pg/sample
Manganese 1.320 4.230 0.075 0.030 pg/sample
Nickel < MDL < MDL 0.750 0.300 pg/sample
Phosphorus 12.700 < MDL 5.000 2.000 pg/sample
Selenium < MDL < MDL 3.750 1.500 pg/sample
Zinc 6.120 2.190 0.750 0.300 pg/sample

Lab ID: 18-S2226 18-S2227

Sample Vol: 250 100 mL
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Source:
Run:

Client ID:
Analyte
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Phosphorus
Selenium
Zinc

Lab ID:
Sample Vol:

A A

CFU 112
3
Filter +
Front Half
Result
MDL
MDL
3.750
MDL
0.357
2.030
MDL
2.080
MDL
1.440
MDL
15.300
MDL
7.360
18-S2228
250

A A

A

Sample Date: 09/13/18

Back Half
Result FH MDL BH MDL Units

MDL 1.250 0.500 pg/sample
MDL 1.750 0.700 pg/sample
0.762 0.125 0.050 pg/sample
MDL 0.050 0.020 pg/sample
MDL 0.100 0.040 pg/sample
0.270 0.200 0.080 pg/sample
MDL 0.125 0.050 pg/sample
5.230 1.250 0.500 pg/sample
MDL 1.250 0.500 pg/sample
3.090 0.075 0.030 pg/sample
MDL 0.750 0.300 pg/sample
MDL 5.000 2.000 pg/sample
MDL 3.750 1.500 ug/sample
3.080 0.750 0.300 pg/sample

18-S2229

100 mL
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Source: CFU 112
Blank Values

Client ID: Filter
Analyte < 'sample
Antimony < MDL
Arsenic < MDL
Barium 2.820
Beryllium < MDL
Cadmium 0.365
Chromium 0.953
Cobalt < MDL
Copper < MDL
Lead < MDL
Manganese 1.030
Nickel < MDL
Phosphorus 13.400
Selenium < MDL
Zinc 1.240
Lab ID: 18-S2237
Sample Vol, ml: 250

MDL

Filter MDL
sample

1.250
1.750
0.125
0.050
0.100
0.200
0.125
1.250
1.250
0.075
0.750
5.000
3.750
0.750

A

BH Capture
Soln.

5% HNO;/
10% H,0,
sample

MDL
MDL
0.423
MDL
MDL
0.154
MDL
2.750
MDL
0.980
MDL
MDL
MDL
0.724
18-S2238
100

MDL

5% HNO;/ 10%

H,0, MDL
ug/sample <
0.500 <

0.700 <
0.050

0.020 <
0.040 <
0.080 <
0.050 <
0.500

0.500 <
0.030

0.300 <
2.000 <
1.500 <
0.300 <

FH/BH
Rinse

0.1 N HNO;
sample

MDL
MDL
0.454
MDL
MDL
MDL
MDL
2.120
MDL
0.206
MDL
MDL
MDL
MDL
18-S2236
250

MDL

0.1 N HNO;
MDL
< sample

1.250
1.750
0.125
0.050
0.100
0.200
0.125
1.250
1.250
0.075
0.750
5.000
3.750
0.750
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Hollingsworth & Vose Method 29 Metals Blank Calculations Run: 1 1of3
CFU 112

09/13/18 I I I v v VI VII VIII
Sample* Blank* Blank* Sample* Blank* BH Blank* BH Blank* Allowable
FH FH FH BH BH Corrected Corrected BH
Species Wash+Filter Wash, pg Filter, ng Cap.Sol. Cap.Sol. Cap.Sol. Wash, pg Blank, ng Species
Volume(ml) 100 100 N/A 100 pg/mL 200 100
Sh < 1.250 < 0.5000 < 1.250 5.150 < 0.0050 < 1.000 < 0.5000 0.000 Antimony
As < 1.750 < 0.7000 < 1.750 < 0.700 < 0.0070 < 1.400 < 0.7000 0.000 Arsenic
Ba 3.590 0.1816 2.820 0.614 0.0042 0.846 0.1816 1.028 Barium
Be < 0.050 < 0.0200 < 0.050 < 0.020 < 0.0002 < 0.040 < 0.0200 0.000 Beryllium
Cd 0.403 < 0.0400 0.365 < 0.040 < 0.0004 < 0.080 < 0.0400 0.000 Cadmium
Cr 1.190 < 0.0800 0.953 0.206 0.0015 0.308 < 0.0800 0.308 Chromium
Co < 0.125 < 0.0500 < 0.125 < 0.055 < 0.0005 < 0.100 < 0.0500 0.000 Cobalt
Cu 4.230 0.8480 < 1.250 2.940 0.0275 5.500 0.8480 6.348 Copper
Pb < 1.250 < 0.5000 < 1.250 < 0.500 < 0.0050 < 1.000 < 0.5000 0.000 Lead
Mn 1.400 0.0824 1.030 0.574 0.0098 1.960 0.0824 2.042 Manganese
Ni < 0.750 < 0.3000 < 0.750 < 0.300 < 0.0030 < 0.600 < 0.3000 0.000 Nickel
P 12.700 < 2.0000 13.400 < 2.000 < 0.0200 < 4.000 < 2.0000 0.000 Phosphorus
Se < 3.750 < 1.5000 < 3.750 < 1.500 < 0.0150 < 3.000 < 1.5000 0.000 Selenium
Zn 8.920 < 0.3000 1.240 2.280 0.0072 1.448 < 0.3000 1.448 Zinc
Lab: 18-S2224 18-S2236  18-S2237 18-S2225 18-S2238
Content: 0.1INHNO;, 0.INHNO; 0.1INHNO; 5%HNO;/  5%HNO;/ 5%HNO;/ 0.1INHNO;,
FH Filter & Probe Rinse 10%H,0, 10%H,0, 10%H,0,
100ml 0.1N HNOs; rinse BH Imps 1&2
Same as BH 100ml .1N HNO; rinse Same as FH
Blank Wash 200ml 5%HNO/10%H,0, reagent Blank Wash
Blanks are prorated to reflect 100ml for HNO; and 200ml for HNO5/H,0,
* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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CFU 112
9/13/18
X
Allowable
FH
Species Blank, ug
Sbh 0.000
As 0.000
Ba 3.002
Be 0.000
Cd 0.365
Cr 0.953
Co 0.000
Cu 0.848
Pb 0.000
Mn 1.112
Ni 0.000
P 11.630
Se 0.000
Zn 1.240

Allowable FH Blank Calculation:

X1 XII

FH Blank 5% of FH

Corrected Sample, ug
Hg

0.000 < 0.063

0.000 < 0.088

3.002 0.180
0.000 < 0.003
0.365 0.020
0.953 0.060
0.000 < 0.006
0.848 0.212
0.000 < 0.063
1.112 0.070
0.000 < 0.038
13.400 0.635
0.000 < 0.188
1.240 0.446

A = (area of filter, sq. in.)*(1.4 pg/sq.in.)= ug

if A>blank>0, use blank derived

Method 29 Metals Blank Calculations

X111 X1V
Lessor of Greater of
XIor XII A or XIII

0.000 11.63
0.000 11.63
0.180 11.63
0.000 11.63
0.020 11.63
0.060 11.63
0.000 11.63
0.212 11.63
0.000 11.63
0.070 11.63
0.000 11.63
0.635 11.63
0.000 11.63
0.446 11.63
11.63 ug

if blank > A, use greater of A or 5% of sample pug or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

XV
FH
Net

Sample, g Species

1.250 Antimony
1.750 Arsenic
0.588 Barium
0.050 Beryllium
0.038 Cadmium
0.237 Chromium
0.125 Cobalt
3.382 Copper
1.250 Lead

0.288 Manganese
0.750 Nickel
1.070 Phosphorus
3.750 Selenium
7.680 Zinc

Run: 1

2 0of 3
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CFU 112 Method 29 Metals Blank Calculations Run: 1 30f3
9/13/18

XVI XVII XVIII XIX XX XXI XXII XXIII
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug XVII or XVIII 1ug or XIX Net Net  Total Net
Species Blank, ug Sample, ug Sample, ug Sample, ug Species
Sbh 0.000 0.000 0.258 0.000 1.000 5.150 < 1.250 < 6.400 Antimony
As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 < 1.750 < 2.450 Arsenic
Ba 1.000 1.028 0.031 0.031 1.000 0.000 0.588 0.588 Barium
Be 0.000 0.000 < 0.001 0.000 1.000 < 0.020 < 0.050 < 0.070 Beryllium
Cd 0.000 0.000 < 0.002 0.000 1.000 < 0.040 0.038 < 0.078 Cadmium
Cr 0.308 0.308 0.010 0.010 1.000 0.000 0.237 0.237 Chromium
Co 0.000 0.000 < 0.003 0.000 1.000 < 0.055 < 0.125 < 0.180 Cobalt
Cu 1.000 6.348 0.147 0.147 1.000 1.940 3.382 5.322 Copper
Pb 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Lead
Mn 1.000 2.042 0.029 0.029 1.000 0.000 0.288 0.288 Manganese
Ni 0.000 0.000 < 0.015 0.000 1.000 < 0.300 < 0.750 < 1.050 Nickel
P 0.000 0.000 < 0.100 0.000 1.000 < 2.000 1.070 < 3.070 Phosphorus
Se 0.000 0.000 < 0.075 0.000 1.000 < 1.500 < 3.750 < 5.250 Selenium
Zn 1.000 1.448 0.114 0.114 1.000 1.280 7.680 8.960 Zinc

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00ug , use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Hollingsworth & Vose

CFU 112

09/13/18 I II I
Sample* Blank* Blank*
FH FH FH
Species Wash+Filter Wash, pg Filter, ng

Volume(ml) 100 100 N/A
Sb < 1.250 < 0.5000 < 1.250
As < 1.750 < 0.7000 < 1.750
Ba 3.500 0.1816 2.820
Be < 0.050 < 0.0200 < 0.050
Cd 0.385 < 0.0400 0.365
Cr 1.090 < 0.0800 0.953
Co < 0.125 < 0.0500 < 0.125
Cu 2.390 0.8480 < 1.250
Pb < 1.250 < 0.5000 < 1.250
Mn 1.320 0.0824 1.030
Ni < 0.750 < 0.3000 < 0.750
P 12.700 < 2.0000 13.400
Se < 3.750 < 1.5000 < 3.750
Zn 6.120 < 0.3000 1.240
Lab: 18-S2226 18-S2236  18-S2237
Content: 0.INHNO; 0.INHNO; 0.1NHNO;

FH Filter & Probe Rinse
100ml 0.1N HNOj rinse
Same as BH
Blank Wash

A

Method 29 Metals Blank Calculations

v v VI VII
Sample* Blank* BH Blank* BH Blank*
BH BH Corrected Corrected
Cap.Sol. Cap.Sol. Cap.Sol. Wash, pg
100 pg/mL 200 100
1.430 < 0.0050 < 1.000 < 0.5000
0.700 < 0.0070 < 1.400 < 0.7000
0.594 0.0042 0.846 0.1816
0.020 < 0.0002 < 0.040 < 0.0200
0.040 < 0.0004 < 0.080 < 0.0400
0.252 0.0015 0.308 < 0.0800
0.050 < 0.0005 < 0.100 < 0.0500
2.320 0.0275 5.500 0.8480
0.500 < 0.0050 < 1.000 < 0.5000
4.230 0.0098 1.960 0.0824
0.300 < 0.0030 < 0.600 < 0.3000
2.000 < 0.0200 < 4.000 < 2.0000
1.500 < 0.0150 < 3.000 < 1.5000
2.190 0.0072 1.448 < 0.3000
#REF! 18-S2238
5%HNO;/  5%HNO;/ 5%HNO;/ 0.INHNO;
10%H,0, 10%H,0, 10%H,0,
BH Imps 1&2
100ml . IN HNOs; rinse Same as FH
200ml 5%HNO3/10%H,0, reagent Blank Wash

Blanks are prorated to reflect 100ml for HNO; and 200ml for HNO3/H,0,

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

Run: 2 1of3

VIII

Allowable

BH

Blank, ug Species

0.000 Antimony
0.000 Arsenic
1.028 Barium
0.000 Beryllium
0.000 Cadmium
0.308 Chromium
0.000 Cobalt
6.348 Copper
0.000 Lead

2.042 Manganese
0.000 Nickel
0.000 Phosphorus
0.000 Selenium
1.448 Zinc
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CFU 112
9/13/18
X
Allowable
FH
Species Blank, ug
Sb 0.000
As 0.000
Ba 3.002
Be 0.000
Cd 0.365
Cr 0.953
Co 0.000
Cu 0.848
Pb 0.000
Mn 1.112
Ni 0.000
P 11.630
Se 0.000
Zn 1.240

Allowable FH Blank Calculation:

XI XII
FH Blank 5% of FH
Corrected Sample, ug
Hg

0.000 < 0.063
0.000 < 0.088

3.002 0.175
0.000 < 0.003
0.365 0.019
0.953 0.055
0.000 < 0.006
0.848 0.120
0.000 < 0.063
1.112 0.066
0.000 < 0.038
13.400 0.635
0.000 < 0.188
1.240 0.306

A = (area of filter, sq. in.)*(1.4 pg/sq.in.)= ug

if A>blank>0, use blank derived

Method 29 Metals Blank Calculations

XIII XIV
Lessor of Greater of
XIor XII A or XIII

0.000 11.63
0.000 11.63
0.175 11.63
0.000 11.63
0.019 11.63
0.055 11.63
0.000 11.63
0.120 11.63
0.000 11.63
0.066 11.63
0.000 11.63
0.635 11.63
0.000 11.63
0.306 11.63
11.63 ug

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

XV
FH
Net

Sample, #g Species

1.250 Antimony
1.750 Arsenic
0.498 Barium
0.050 Beryllium
0.020 Cadmium
0.137 Chromium
0.125 Cobalt
1.542 Copper
1.250 Lead

0.208 Manganese
0.750 Nickel
1.070 Phosphorus
3.750 Selenium
4.880 Zinc

Run: 2

20f 3

229



CFU 112
9/13/18
XVI
Allowable
BH
Species Blank, ug
Sb 0.000
As 0.000
Ba 1.000
Be 0.000
Cd 0.000
Cr 0.308
Co 0.000
Cu 1.000
Pb 0.000
Mn 1.000
Ni 0.000
P 0.000
Se 0.000
Zn 1.000

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived

Xvil

Blank BH 5% of BH Lessor of

XVIII

Method 29 Metals Blank Calculations

XIX

XX
Greater of

Total sample, ug XVIIor XvIIl lug or XIX

0.000
0.000 <
1.028
0.000 <
0.000 <
0.308
0.000 <
6.348
0.000 <
2.042
0.000 <
0.000 <
0.000 <
1.448

0.072
0.035
0.030
0.001
0.002
0.013
0.003
0.116
0.025
0.212
0.015
0.100
0.075
0.110

0.000
0.000
0.030
0.000
0.000
0.013
0.000
0.116
0.000
0.212
0.000
0.000
0.000
0.110

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

A

XXI
BH
Net

Sample, ug
1.430 <
0.700 <
0.000
0.020 <
0.040
0.000
0.050 <
1.320
0.500 <
3.230
0.300 <
2.000
1.500 <
1.190

if blank >1.00ug , use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

XXII
FH
Net

Sample, ug

1.250 <

1.750 <

0.498

0.050 <

0.020 <

0.137

0.125 <

1.542

1.250 <

0.208

0.750 <

1.070 <

3.750 <

4.880

Run: 2 30f3

XXIIT

FH+BH
Total Net
Sample, #g Species

2.680 Antimony
2.450 Arsenic
0.498 Barium
0.070 Beryllium
0.060 Cadmium
0.137 Chromium
0.175 Cobalt
2.862 Copper
1.750 Lead

3.438 Manganese
1.050 Nickel
3.070 Phosphorus
5.250 Selenium
6.070 Zinc

230



Hollingsworth & Vose Method 29 Metals Blank Calculations Run: 3 1of3
CFU 112

09/13/18 I I I v v VI VII VIII
Sample* Blank* Blank* Sample* Blank* BH Blank* BH Blank* Allowable
FH FH FH BH BH Corrected Corrected BH
Species Wash+Filter Wash, pg Filter, ng Cap.Sol. Cap.Sol. Cap.Sol. Wash, pg Blank, ug Species
Volume(ml) 100 100 N/A 100 pg/mL 200 100
Shb < 1.250 < 0.5000 < 1.250 < 0.500 < 0.0050 < 1.000 < 0.5000 0.000 Antimony
As < 1.750 < 0.7000 < 1.750 < 0.700 < 0.0070 < 1.400 < 0.7000 0.000 Arsenic
Ba 3.750 0.1816 2.820 0.762 0.0042 0.846 0.1816 1.028 Barium
Be < 0.050 < 0.0200 < 0.050 < 0.020 < 0.0002 < 0.040 < 0.0200 0.000 Beryllium
Cd 0.357 < 0.0400 0.365 < 0.040 < 0.0004 < 0.080 < 0.0400 0.000 Cadmium
Cr 2.030 < 0.0800 0.953 0.270 0.0015 0.308 < 0.0800 0.308 Chromium
Co < 0.125 < 0.0500 < 0.125 < 0.050 < 0.0005 < 0.100 < 0.0500 0.000 Cobalt
Cu 2.080 0.8480 < 1.250 5.230 0.0275 5.500 0.8480 6.348 Copper
Pb < 1.250 < 0.5000 < 1.250 < 0.500 < 0.0050 < 1.000 < 0.5000 0.000 Lead
Mn 1.440 0.0824 1.030 3.090 0.0098 1.960 0.0824 2.042 Manganese
Ni < 0.750 < 0.3000 < 0.750 < 0.300 < 0.0030 < 0.600 < 0.3000 0.000 Nickel
P 15.300 < 2.0000 13.400 < 2.000 < 0.0200 < 4.000 < 2.0000 0.000 Phosphorus
Se < 3.750 < 1.5000 < 3.750 < 1.500 < 0.0150 < 3.000 < 1.5000 0.000 Selenium
Zn 7.360 < 0.3000 1.240 3.080 0.0072 1.448 < 0.3000 1.448 Zinc
Lab: 18-S2228 18-S2236  18-S2237 18-S2229 18-S2238
Content: 0.INHNO; 0.INHNO; O0.INHNO; 5%HNO;/ 5%HNO;/ 5%HNO;/ 0.1NHNO;
FH Filter & Probe Rinse 10%H,0, 10%H,0, 10%H,0,
100ml 0.1N HNOs; rinse BH Imps 1&2
Same as BH 100ml . IN HNOs; rinse Same as FH
Blank Wash 200ml 5%HNO3/10%H,0, reagent Blank Wash
Blanks are prorated to reflect 100ml for HNO; and 200ml for HNO3/H,0,
* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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CFU 112
9/13/18

Species
Sb
As
Ba
Be
Cd
Cr
Co
Cu
Pb

Mn
Ni
P
Se
Zn

Allowable FH Blank Calculation:

X
Allowable
FH
Blank, ug
0.000
0.000
3.002
0.000
0.365
0.953
0.000
0.848
0.000
1.112
0.000
11.630
0.000
1.240

X1
FH Blank

X1I
5% of FH

Corrected Sample, ug

124
0.000 <

0.000 <
3.002
0.000 <
0.365
0.953
0.000 <
0.848
0.000 <
1.112
0.000 <
13.400
0.000 <
1.240

A = (area of filter, sq. in.)*(1.4 pg/sq.in.)= ug

if A>blank>0, use blank derived

0.063
0.088
0.188
0.003
0.018
0.102
0.006
0.104
0.063
0.072
0.038
0.765
0.188
0.368

Method 29 Metals Blank Calculations

XIII XIV
Lessor of Greater of
XIor XII A or XIII

0.000 11.63
0.000 11.63
0.188 11.63
0.000 11.63
0.018 11.63
0.102 11.63
0.000 11.63
0.104 11.63
0.000 11.63
0.072 11.63
0.000 11.63
0.765 11.63
0.000 11.63
0.368 11.63
11.63 ug

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

<

<

<

XV
FH
Net
Sample, #g Species
1.250 Antimony
1.750 Arsenic
0.748 Barium
0.050 Beryllium
-0.008 Cadmium
1.077 Chromium
0.125 Cobalt
1.232 Copper
1.250 Lead
0.328 Manganese
0.750 Nickel
3.670 Phosphorus
3.750 Selenium
6.120 Zinc

Run: 3

20f 3
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CFU 112 Method 29 Metals Blank Calculations Run: 3 30f3
9/13/18

XVI XVl XVIII XIX XX XXI XXI1I XXIII
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug XVIIor XvVII lzg or XIX Net Net Total Net
Species Blank, ug Sample, ug Sample, ug  Sample, ug Species
Sb 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Antimony
As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 < 1.750 < 2.450 Arsenic
Ba 1.000 1.028 0.038 0.038 1.000 0.000 0.748 0.748 Barium
Be 0.000 0.000 < 0.001 0.000 1.000 < 0.020 < 0.050 < 0.070 Beryllium
Cd 0.000 0.000 < 0.002 0.000 1.000 < 0.040 0.000 < 0.040 Cadmium
Cr 0.308 0.308 0.014 0.014 1.000 0.000 1.077 1.077 Chromium
Co 0.000 0.000 < 0.003 0.000 1.000 < 0.050 < 0.125 < 0.175 Cobalt
Cu 1.000 6.348 0.262 0.262 1.000 4.230 1.232 5.462 Copper
Pb 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Lead
Mn 1.000 2.042 0.155 0.155 1.000 2.090 0.328 2.418 Manganese
Ni 0.000 0.000 < 0.015 0.000 1.000 < 0.300 < 0.750 < 1.050 Nickel
P 0.000 0.000 < 0.100 0.000 1.000 < 2.000 3.670 < 5.670 Phosphorus
Se 0.000 0.000 < 0.075 0.000 1.000 < 1.500 < 3.750 < 5.250 Selenium
Zn 1.000 1.448 0.154 0.154 1.000 2.080 6.120 8.200 Zinc

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00ug , use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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EPA Method 29
Gas Stream Characteristics
Test Summary

Client: Hollingsworth & Vose
Source: CFU 112
Location: Corvallis, OR

Run 1 2 3
Date 9/13/2018 9/13/2018 9/13/2018
Run Start Time 8:45 12:16 15:44
Run End Time 11:52 15:23 18:48
Duration, min. 180 180 180 Average
Barometric Pressure, ''Hg 29.84 29.84 29.84 29.84
Nozzle Dia., in. 0.2153 0.2153 0.2153 0.2153
Isokinetic Average, % 99.3 99.8 99.8 99.6
Sample Volume, dscf 159.666 160.816 157.853 159.445
Sample Volume, dscm 4.521 4.554 4.470 4.515
Stack Diameter, in. 30.00 30.00 30.00 30.00
Stack Area, sq.ft. 4.909 4.909 4.909 4.909
CO,; %vd 0.51 0.46 0.46 0.48
0, %vd 20.00 20.05 20.14 20.06
Static Press., ""H,O 0.56 0.56 0.56 0.56
H,0 %v 1.87 1.91 1.84 1.87
Wet Molecular Weight, 1b/lb-mole 28.68 28.67 28.68 28.68
Velocity, FPS 73.75 75.15 74.07 74.32
ADCFM 21,316.1 21,711.9 21,4152 21,481.1
AWCFM 21,722.3 22,134.7 21,816.6 21,891.2
DSCFM 17,335.3 17,381.1 17,063.3 17,259.9
Stack Temperature, °F 188.4 198.7 201.8 196.3
Production Data Glass Production Ibs/hr 667.4 672.2 694.8 678.1
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Hollingsworth & Vose Test: M29
CFU 112
Metals Results Summary
Run 1

Total FH Net BH Net
Species ug pg/dscm Ib/hr 1b/1b glass ug pg/dscm Ib/hr 1b/1b glass ug pg/dscm Ib/hr 1b/1b glass
Antimony 6.400( < 1.416[{<  9.19E-05[ < 1.38E-07|< 1.250f < 0.276] < 1.80E-05| < 2.69E-08 5.150 1.139 7.40E-05 1.11E-07
Arsenic 2450 < 0.542| < 3.52E-05[ < 5.27E-08|< 1.750] < 0.387| < 2.51E-05| < 3.77E-08] < 0.700] < 0.155[< 1.01E-05[ < 1.51E-08
Barium 0.588 0.130 8.45E-06 1.27E-08 0.588 0.130 8.45E-06 1.27E-08 0.000 0.000 0.00E+00 0.00E+00
Beryllium 0.070] < 0.015|<  1.01E-06| < 1.51E-09|< 0.050] < 0.011] < 7.18E-07| < 1.08E-09| < 0.020] < 0.004[ < 2.87E-07| < 4.30E-10
Cadmium 0.078] < 0.017| < 1.12E-06[ < 1.68E-09 0.038 0.008 5.46E-07 8.18E-10[ < 0.040f < 0.009( < 5.74E-07| < 8.60E-10
Chromium 0.237 0.052 3.40E-06 5.10E-09 0.237 0.052 3.40E-06 5.10E-09 0.000 0.000 0.00E+00 0.00E+00
Cobalt 0.180] < 0.040| < 2.59E-06| < 3.87E-09|< 0.125( < 0.028| < 1.80E-06| < 2.69E-09[ < 0.055[ < 0.012{ < 7.90E-07| < 1.18E-09
Copper 5.322 1.177 7.64E-05 1.15E-07 3.382 0.748 4.86E-05 7.28E-08 1.940 0.429 2.79E-05 4.17E-08
Lead 1.750] < 0.387| < 2.51E-05( < 3.77E-08|< 1.250f < 0.276] < 1.80E-05 < 2.69E-08[ < 0.500( < 0.111f{ < 7.18E-06] < 1.08E-08
Manganese 0.288 0.064 4.13E-06 6.19E-09 0.288 0.064 4.13E-06 6.19E-09 0.000 0.000 0.00E+00 0.00E+00
Nickel 1.050] < 0.232| < 1.51E-05[ < 2.26E-08|< 0.750f < 0.166] < 1.08E-05 < 1.61E-08[ < 0.300( < 0.066( < 4.31E-06] < 6.46E-09
Phosphorus 3.070| < 0.679| < 4.41E-05[ < 6.61E-08 1.070 0.237 1.54E-05 2.30E-08[ < 2.000f < 0442|< 2.87E-05| < 4.30E-08
Selenium 5.250( < 1.161[{<  7.54E-05| < 1.13E-07|< 3.750] < 0.829] < 5.39E-05 < 8.07E-08 < 1.500f < 0.332[ < 2.15E-05| < 3.228E-08
Zinc 8.960 1.982 1.29E-04 1.93E-07 7.680 1.699 1.10E-04 1.65E-07 1.280 0.283 1.84E-05 2.755E-08

Run 2

Total FH Net BH Net
Species ug pg/dscm Ib/hr 1b/1b glass ug pg/dscm Ib/hr 1b/1b glass ug pg/dscm Ib/hr 1b/1b glass
Antimony 2.680( < 0.588| <  3.83E-05[ < 5.70E-08|< 1.250( < 0.274] < 1.79E-05| < 2.66E-08 1.430 0.314 2.04E-05 3.04E-08
Arsenic 2450 < 0.538| < 3.50E-05[ < 5.21E-08|< 1.750| < 0.384| < 2.50E-05| < 3.72E-08] < 0.700| <  0.154[ < 1.00E-05( < 1.49E-08
Barium 0.498 0.109 7.13E-06 1.06E-08 0.498 0.109 7.13E-06 1.06E-08 0.000 0.000 0.00E+00 0.00E+00
Beryllium 0.070] < 0.015|<  1.00E-06| < 1.49E-09|< 0.050] < 0.011] < 7.15E-07| < 1.06E-09] < 0.020|] < 0.004[ < 2.86E-07| < 4.25E-10
Cadmium 0.060] < 0.013| <  8.58E-07[ < 1.28E-09 0.020 0.004 2.86E-07 4.25E-10] < 0.040]<  0.009] < 5.72E-07| < 8.51E-10
Chromium 0.137 0.030 1.96E-06 2.91E-09 0.137 0.030 1.96E-06 2.91E-09 0.000 0.000 0.00E+00 0.00E+00
Cobalt 0.175( < 0.038| < 2.50E-06( < 3.72E-09|< 0.125f < 0.027| < L.79E-06| < 2.66E-09[ < 0.050{ < 0.011f{< 7.15E-07| < 1.06E-09
Copper 2.862 0.628 4.09E-05 6.09E-08 1.542 0.339 2.20E-05 3.28E-08 1.320 0.290 1.89E-05 2.81E-08
Lead 1.750] < 0.384| < 2.50E-05( < 3.72E-08|< 1.250( < 0.274] < 1.79E-05 < 2.66E-08[ < 0.500{<  0.110[{ < 7.15E-06] < 1.06E-08
Manganese 3.438 0.755 4.91E-05 7.31E-08 0.208 0.046 2.97E-06 4.42E-09 3.230 0.709 4.62E-05 6.87E-08
Nickel 1.050] < 0.231| < 1.50E-05[ < 2.23E-08|< 0.750| < 0.165| < 1.07E-05 < 1.60E-08] < 0.300] < 0.066( < 4.29E-06[ < 6.38E-09
Phosphorus 3.070| < 0.674| < 4.39E-05[ < 6.53E-08 1.070 0.235 1.53E-05 2.28E-08[ < 2.000[ < 0439|< 2.86E-05| < 4.25E-08
Selenium 5.250( < 1.153[ <  7.51E-05[ < 1.12E-07|< 3.750] < 0.823] < S5.36E-05[ < 7.98E-08[ < 1.500[{<  0.329( < 2.14E-05|<  3.19E-08
Zinc 6.070 1.333 8.68E-05 1.29E-07 4.880 1.072 6.98E-05 1.04E-07 1.190 0.261 1.70E-05 2.53E-08

Sb
As
Ba
Be
Cd
Cr
Co
Cu
Pb
Mn
Ni
P
Se
Zn

Sb
As
Ba
Be
Cd
Cr
Co
Cu
Pb
Mn
Ni
P
Se
Zn
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Hollingsworth & Vose Test: M29
CFU 112
Metals Results Summary

Run 3
Total FH Net BH Net
Species ug pg/dscm 1b/hr 1b/1b glass ug pg/dscm 1b/hr 1b/1b glass ug pg/dscm 1b/hr 1b/1b glass
Antimony <  1.750| < 0.391| < 2.50E-05| < 3.60E-08|< 1.250| < 0.280[ < 1.79E-05| < 2.57E-08| < 0.500|< 0.112| < 7.15E-06[ < 1.03E-08|Sb
Arsenic < 2450] < 0.548| < 3.50E-05| < 5.04E-08|< 1.750] < 0.391] < 2.50E-05| < 3.60E-08f < 0.700] < 0.157| < 1.00E-05| < 1.44E-08]|As
Barium 0.748 0.167 1.07E-05 1.54E-08 0.748 0.167 1.07E-05 1.54E-08 0.000 0.000 0.00E+00 0.00E+00|Ba
Beryllium < 0.070] < 0.016] < 1.00E-06( < 1.44E-09|< 0.050] < 0.011] < 7.15E-07| < 1.03E-09| < 0.020| < 0.004( < 2.86E-07| < 4.12E-10(Be
Cadmium < 0.040| < 0.009|<  5.72E-07| < 8.23E-10 0.000 0.000 0.00E+00 0.00E+00| < 0.040| <  0.009| < 5.72E-07| < 8.23E-10[Cd
Chromium 1.077 0.241 1.54E-05 2.22E-08 1.077 0.241 1.54E-05 2.22E-08 0.000 0.000 0.00E+00 0.00E+00|Cr
Cobalt < 0175 < 0.039| < 2.50E-06| < 3.60E-09|< 0.125] < 0.028| < 1.79E-06| < 2.57E-09] < 0.050| < 0.011f{< 7.15E-07[ < 1.03E-09(Co
Copper 5.462 1.222 7.81E-05 1.12E-07 1.232 0.276 1.76E-05 2.54E-08 4.230 0.946 6.05E-05 8.70E-08|Cu
Lead < 1.750| < 0.391| < 2.50E-05| < 3.60E-08|< 1.250| < 0.280| < 1.79E-05| < 2.57E-08| < 0.500| < 0.112[{ < 7.15E-06| < 1.03E-08(Pb
Manganese 2418 0.541 3.46E-05 4.98E-08 0.328 0.073 4.68E-06 6.74E-09 2.090 0.468 2.99E-05 4.30E-08|Mn
Nickel < 1.050| < 0.235|<  1.50E-05| < 2.16E-08|< 0.750] < 0.168] < 1.07E-05| < 1.54E-08| < 0.300{ < 0.067| < 4.29E-06[ < 6.17E-09|Ni
Phosphorus |< 5.670( < 1.268| <  8.11E-05| < 1.17E-07 3.670 0.821 5.25E-05 7.55E-08] < 2.000( < 0447 < 2.86E-05| < 4.12E-08(P
Selenium < 5.250|< 1.174| < 7.51E-05| < 1.08E-07|< 3.750( < 0.839 < 5.36E-05| < 7.72E-08[ < 1.500| < 0.336[< 2.14E-05|< 3.087E-08|Se
Zinc 8.200 1.834 1.17E-04 1.69E-07 6.120 1.369 8.75E-05 1.26E-07 2.080 0.465 2.97E-05 4.28E-08|Zn
Mean Runs 1-3
Total FH Net BH Net
Species ug pg/dscm 1b/hr 1b/1b glass ug pg/dscm 1b/hr 1b/1b glass ug pg/dscm 1b/hr 1b/1b glass
Antimony < 3.610|< 0.799| < 5.18E-05| < 7.69E-08|< 1.250| < 0277 < 1.79E-05| < 2.64E-08|<  2.360|<  0.522| < 3.39E-05[ < 5.05E-08|Sb
Arsenic < 2450] < 0.543] < 3.51E-05| < 5.17E-08|< 1.750] < 0.388] < 2.51E-05| < 3.70E-08|< 0.700] < 0.155| < 1.00E-05| < 1.48E-08]|As
Barium 0.612 0.136 8.76E-06 1.29E-08 0.612 0.136 8.76E-06 1.29E-08 0.000 0.000 0.00E+00 0.00E+00|Ba
Beryllium < 0.070] < 0.016] < 1.00E-06 < 1.48E-09(< 0.050] < 0.011] < 7.16E-07| < 1.06E-09|< 0.020] < 0.004( < 2.86E-07| < 4.22E-10(Be
Cadmium < 0.059|< 0.013| < 8.50E-07( < 1.26E-09 0.019 0.004 2.77E-07 4.15E-10|<  0.040[{ < 0.009| < 5.73E-07| < 8.45E-10|Cd
Chromium 0.484 0.108 6.92E-06 1.01E-08 0.484 0.108 6.92E-06 1.01E-08 0.000 0.000 0.00E+00 0.00E+00|Cr
Cobalt < 0177 < 0.039| < 2.53E-06| < 3.73E-09|< 0.125] < 0.028| < 1.79E-06| < 2.64E-09|]<  0.052|< 0.011f{< 7.40E-07[ < 1.09E-09(Co
Copper 4.549 1.009 6.51E-05 9.59E-08 2.052 0.454 2.94E-05 4.36E-08 2.497 0.555 3.57E-05 5.23E-08(Cu
Lead <  1.750| < 0.388| <  2.51E-05[ < 3.70E-08|< 1.250| < 0.277] < 1.79E-05| < 2.64E-08|<  0.500|< 0.111f{ < 7.16E-06| < 1.06E-08(Pb
Manganese 2.048 0.453 2.93E-05 4.30E-08 0.274 0.061 3.93E-06 5.78E-09 1.773 0.392 2.54E-05 3.72E-08|Mn
Nickel < 1.050| < 0.233| < 1.50E-05| < 2.22E-08|< 0.750] < 0.166] < 1.07E-05| < 1.58E-08|<  0.300[ < 0.066( < 4.30E-06[ < 6.34E-09|Ni
Phosphorus |< 3.937|< 0.874| < 5.64E-05| < 8.27E-08 1.937 0.431 2.77E-05 4.04E-08|< 2.000] < 0443 < 2.86E-05| < 4.22E-08(P
Selenium < 5.250|< 1.163| < 7.52E-05| < 1.11E-07|< 3.750( < 0.831| < 5.37E-05| < 7.92E-08|< 1.500[ < 0.332] < 2.15E-05[< 3.168E-08|Se
Zinc 7.743 1.716 1.11E-04 1.64E-07 6.227 1.380 8.92E-05 1.32E-07 1.517 0.337 2.17E-05 3.189E-08|Zn
Total: < 33.788 < 7.488 < 4.84E-04 < 7.13E-07 < 20.529 < 4550 < 2.94E-04 < 4.33E-07 < 13.258 < 2.938 < 1.90E-04 < 2.80E-07

‘<’ denotes results calculated using the minimum detection limit for front half or back half results that were non-detect.
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EPA Methods 1-4, 29
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Method: 29

EPA Methods 1-4:

1) P,=Pb+(AH/13.6) =
where Pb:
AH:

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

3) Vu(std) = Vm(17.64)(Y)(§—$) =

where Vm:
Y:

Pm:

Tm:

4) V,(std) = (0.04706)(H,0) =

where H,O:
5) Bws = ( Vw(std)

where Vw(std):
Vm(std):

6) % H,O =Bws x 100 =

7) V,(actual) = (M)(

(1-Bws)
where Y:

Vm:
Bws:
Ts:
Tm:
Pm:
Ps:

8) M, = 0.44(C0,) + 0.32(0,) + 0.28(N, + CO) =

where CO,:
0,

N,+CO= (100-(0,+CO,):

Vw(std)+Vm(std)

) (5:) =

Run:

Start Time:
End Time:
Date:

30.031 "Hg
29.84 "Hg
2.596 "H,0
29.881 "Hg
29.84 "Hg
0.56 "H,0

159.666 dscf
158.624 dcf
0.9985
30.031 "Hg
525.5 °A

3.035 scf
64.50 g

)= 0.0187

3.035 scf
159.666 dscf

1.87 %v

200.152 awcf
0.9985
158.6239 dcf
0.0187
648.4 °A
525.5 °A
30.031 "Hg
29.881 "Hg

28.88 1b/Ib-mole
0.51 %vd

20.00 %vd

79.49 %vd

1

8:45
11:52
9/13/2018
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 Date: 9/13/2018
9) M, = My(1 — Bws) + (18 x Bws) = 28.68 Ib/Ib-mole
where M: 28.88 Ib/Ib-mole
Bws: 0.0187
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 4.909 sq. ft.
where Stack ID: 30 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. Ts
11) Velocity, V, = 85.49(Cp)(Ave. Sqrt AP) ( ’(Psts)> = 73.75 fps
where Cp: 0.84
Ave. Sqrt AP: 1.1807
Ts: 648.4 °A
Ps: 29.881 "Hg
Ms: 28.68 1b/Ib-mole
12) AWCFM = (V)(stack area)(60 sec/min) = 21,722.3 AWCFM
where Vg 73.75 ft/sec
Stack Area: 4.909 sq. ft
13) ADCFM = (AWCFM)(1-Bws) = 21,316.1 ADCFM
where AWCFM: 21,722.3
Bws: 0.0187
528°A Ps
14) Qsw = 3600(V,)(stack area) (=) (m) = 1,059,941.8 wscf/hr
where V: 73.75 ft/sec
Stack Area: 4.9090 sq. ft.
Ts: 648.4 °A
Ps: 29.881 "Hg
15) Qsd = (wscf/hr)(1-Bws) = 1,040,120.9 dscf/hr
where wscf/hr:  1,059,941.8
Bws: 0.0187
16) DSCFM= (dscf/hr)/60 mins/hr = 17,335.3 DSCFM

where dscf/hr:  1,040,120.9

17) Nozzle Area = 3.1416 (Nozzle Size/24)* = 0.000253 sq. ft.
where Nozzle Size: 0.2153 inches
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 Date: 9/13/2018
.. _ 0.0945(Ts) (Vm(std)) _
18) Isokinetic % = (PS(VS)(nozzle area)(sampling time)(l—Bws)) - 99.3 %
where Ts: 648.4 °A
Vm(Std): 159.666 dscf
Ps: 29.881 "Hg
Vs 73.75 ft/sec
Nozzle Area: 0.000253 sq. ft.
Sampling Time: 180 min.
Bws: 0.0187
EPA Method 29:
Chromium
19) Cr Laboratory Results (blank corrected)
Front half (FH): 0.237 pg/sample
Back half (BH): 0.000 pg/sample
Total (FH + BH): 0.237 pg/sample
20) Cs = pg/Vm(std) = 0.052 pg/dscm
where Run 1 Total: 0.237 pg/sample
Vm(std): 4.521 dscm
21) Emission Rate = (Cs)(%ff"ﬁ)(stack ﬂow)(Wﬁ 3.40E-06 Ib/hr
where Cs: 0.052 pg/dscm

Stack Flow: 1,040,120.9 dscf/hr
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COMPANY Hollingsworth & Vose |
FACILITY Glass Plant 1 |
LOCATION Corvallis, OR |
SOURCE CFU 112 |
DATE(S) 09/13/18 |
METHOD 30B |
POLLUTANT [Mercury |
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Method 30B Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 8:45
Source: CFU 112 End Time: 11:52
EPA Method: 30B Start Date:  9/13/2018
Box Operator: CMF End Date: 9/13/2018
Technician(s): CcwW
Pre-Test Information:
Barometric Pressure: 29.84 "Hg
Test duration: 180 min
E : Leak Checks: Pre-test Post-test
Probe ID: HLN 30B Side A Side B Side A Side B
Probe heat: 267 F Leak check vacuum, "Hg 20 20 20 15
Side A Side B Train leak rate, Ipm 0.002 0.003 0.000 0.012
Meterbox ID:  HLN Duel #2  HLN Duel #2
Y factor: 1.0460 1.0380
Desired sampling rate: 2 2 Ipm Test Summary:
Trap ID#: OL498459 OL462285 Side A Side B
Spiked @: 0 5ng Sample Volume: 360.051 360.044 L
Orifice # (if used): Ave. Meter Temp: 75.8 79.1 °F
Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum ("'Hg) Trap Temperature (°F) ling Rate (Lpm)
Time (min.) Side A Sample B | Sample A | Sample B | Sample A | Sample B ple A | Sample B | Sample A | Sample B pl Sample B
0 0.000 0.000 186 186 55 55 6 5 266 268 2.000 2.000
O] 9.710 9.730 186 186 55 56 7 5 268 268 1.942 1.946
10 19.930 19.910 187 187 57 58 7 5 268 267 2.044 2.036
15 30.090 30.090 187 187 59 61 7 5 266 268 2.032 2.036
20 40.340 40.310 187 187 61 63 7 5 266 268 2.050 2.044
25 50.660 50.620 188 188 64 67 7 5 266 268 2.064 2.062
30 60.600 60.590 188 188 65 68 7 5 266 268 1.988 1.994
35 70.590 70.610 188 188 67 70 7 5 267 268 1.998 2.004
40 80.610 80.590 188 188 69 73 7 5 266 268 2.004 1.996
45 90.540 90.530 189 189 70 74 7 5 266 268 1.986 1.988
50 100.500 100.530 189 189 72 76 7 5 266 268 1.992 2.000
St 110.480 110.490 189 189 73 77 7 5 266 268 1.996 1.992
60 120.270 120.280 189 189 75 79 7 5 266 267 1.958 1.958
65 130.020 130.010 189 189 76 80 7 5 266 268 1.950 1.946
70 139.890 139.910 189 189 77 80 7 5 266 268 1.974 1.980
75 149.750 149.780 187 187 78 82 7 5 266 268 1.972 1.974
80 159.290 159.300 184 184 79 83 9 5 267 268 1.908 1.904
85 169.620 169.580 182 182 80 83 7 5 267 268 2.066 2.056
90 180.049 180.049 181 181 80 84 7 5 267 268 2.086 2.094
95 190.440 190.490 182 182 80 83 7 6 266 268 2.078 2.088
100 200.460 200.440 187 187 80 83 7 6 266 268 2.004 1.990
105 210.250 210.230 188 188 80 84 7 5 266 268 1.958 1.958
110 220.270 220.220 188 188 81 84 7 6 267 267 2.004 1.998
115 230.480 230.480 188 188 81 85 7 6 266 267 2.042 2.052
120 240.730 240.730 189 189 82 85 7 6 266 268 2.050 2.050
125 250.780 250.770 190 190 83 86 7 6 267 268 2.010 2.008
130 260.490 260.510 190 190 83 86 7 6 267 267 1.942 1.948
135 270.200 270.210 191 191 83 87 7 6 266 268 1.942 1.940
140 279.900 279.890 191 191 83 87 7 6 266 268 1.940 1.936
145 289.660 289.680 192 192 83 87 7 6 266 268 1.952 1.958
150 299.670 299.690 193 193 84 88 7 6 266 268 2.002 2.002
155 309.680 309.700 193 193 84 88 8 6 266 268 2.002 2.002
160 319.890 319.910 194 194 85 88 8 6 266 268 2.042 2.042
165 330.170 330.170 194 194 85 89 8 6 266 268 2.056 2.052
170 340.430 340.400 195 195 85 89 8 6 266 268 2.052 2.046
175 350.440 350.420 195 195 86 90 7 6 266 268 2.002 2.004
180 360.051 360.044 195 195 86 90 7 6 266 268 1.922 1.925
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Method 30B Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 12:16
Source: CFU 112 End Time: 15:23
EPA Method: 30B Start Date:  9/13/2018
Box Operator: CMF End Date: 9/13/2018
Technician(s): Ccw
Pre-Test Infor
Barometric Pressure: 29.84 "Hg
Test duration: 180 min
E Leak Checks: Pre-test Post-test
Probe ID: HLN 30B Side A Side B Side A Side B
Probe heat: 267 F Leak check vacuum, "Hg 20 21 20 19
Side A Side B Train leak rate, lpm 0.001 0.002 0.000 0.002
Meterbox ID:  HLN Duel #2 HLN Duel #2
Y factor: 1.0460 1.0380
Desired sampling rate: 2 2 lpm Test Summary:
Trap ID#: OL498470  OLC047431 Side A Side B
Spiked @: 0 5 ng Sample Volume: 360.010 360.066 L
Orifice # (if used): Ave. Meter Temp: 88 91.6 °F
Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum (""Hg) Trap Temperature (°F) | S ling Rate (Lpm)
Time (min.) Side A Sample B | Sample A | Sample B | Sample A | Sample B | Sample A | Sample B | Sample A [ Sample B | Sample A | Sample B
0 0.000 0.000 196 196 83 86 9 6 266 268 2.000 2.000
5 10.190 10.180 196 196 83 86 9 6 266 268 2.038 2.036
10 20.350 20.330 197 197 83 85 9 6 266 268 2.032 2.030
15 30.300 30.310 196 196 83 86 8 6 266 268 1.990 1.996
20 40.250 40.150 196 196 83 86 8 6 266 268 1.990 1.968
25 50.390 50.440 196 196 83 86 8 6 266 268 2.028 2.058
30 60.590 60.580 197 197 83 86 8 6 266 268 2.040 2.028
35 70.770 70.800 197 197 85 88 9 7 266 268 2.036 2.044
40 80.970 80.840 197 197 86 89 9 7 266 268 2.040 2.008
45 91.020 91.020 197 197 86 89 9 7 266 268 2.010 2.036
50 100.630 100.620 196 196 86 89 8 6 266 268 1.922 1.920
55 110.220 110.240 196 196 87 91 8 6 266 268 1918 1.924
60 120.010 120.020 196 196 87 91 8 6 266 268 1.958 1.956
65 129.430 129.440 197 197 87 91 8 6 266 268 1.884 1.884
70 139.120 139.110 199 199 87 91 8 6 266 268 1.938 1.934
75 148.990 148.990 199 199 88 92 8 6 267 268 1.974 1.976
80 159.250 159.250 199 199 89 92 9 7 267 268 2.052 2.052
85 169.550 169.590 200 200 89 93 9 7 266 268 2.060 2.068
90 179.920 179.937 200 200 89 93 9 7 266 268 2.074 2.069
95 190.070 190.090 199 199 89 92 9 7 266 268 2.030 2.031
100 200.240 200.230 198 198 89 92 9 7 266 268 2.034 2.028
105 210.430 210.430 199 199 89 93 9 7 266 268 2.038 2.040
110 220.630 220.620 199 199 89 93 9 7 266 268 2.040 2.038
115 230.730 230.750 199 199 89 93 9 7 266 268 2.020 2.026
120 240.920 240.940 199 199 90 93 9 7 266 268 2.038 2.038
125 251.010 251.010 200 200 90 93 9 7 266 268 2.018 2.014
130 261.160 261.140 201 201 90 94 9 7 266 268 2.030 2.026
135 271.090 271.090 201 201 91 94 9 7 266 268 1.986 1.990
140 281.060 281.060 201 201 91 95 9 7 266 268 1.994 1.994
145 290.970 290.960 201 201 91 95 9 7 266 268 1.982 1.980
150 300.920 300.930 201 201 91 95 9 7 266 268 1.990 1.994
155 310.830 310.840 201 201 91 96 9 7 266 268 1.982 1.982
160 320.740 320.740 201 201 92 96 9 7 266 268 1.982 1.980
165 330.790 330.780 201 201 92 96 9 7 266 268 2.010 2.008
170 340.780 340.790 201 201 92 96 9 7 266 268 1.998 2.002
175 350.470 350.460 203 203 92 96 9 7 266 268 1.938 1.934
180 360.010 360.066 203 203 92 96 9 7 266 268 1.908 1.921
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Method 30B Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 15:44
Source: CFU 112 End Time: 18:48
EPA Method: 30B Start Date:  9/13/2018
Box Operator: CMF End Date: 9/13/2018
Technician(s): CcwW
Pre-Test Information:
Barometric Pressure: 29.84 "Hg
Test duration: 180 min
E Leak Checks: Pre-test Post-test
Probe ID: HLN 30B Side A Side B Side A Side B
Probe heat: 267 F Leak check vacuum, "Hg 20 21 20 20
Side A Side B Train leak rate, Ipm 0.000 0.000 0.001 0.002
Meterbox ID: ~ HLN Duel #2  HLN Duel #2
Y factor: 1.0460 1.0380
Desired sampling rate: 2 2 Ipm Test Summary:
Trap ID#: 01498430 OL462275 Side A Side B
Spiked @: 0 5ng Sample Volume: 360.682 360.689 L
Orifice # (if used): Ave. Meter Temp: 78.7 80.9 °F
Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum ("'Hg) Trap Temperature (°F) ling Rate (Lpm)
Time (min.) Side A Sample B ple A | Sample B | Sample A | Sample B | Sample A | Sample B | Sample A | Sample B pl Sample B
0 0.000 0.000 201 201 86 87 7 6 266 269 2.000 2.000
5 10.050 10.040 201 201 81 84 7 6 266 268 2.010 2.008
10 20.420 20.420 201 201 81 83 7 6 266 268 2.074 2.076
15 30.240 30.240 201 201 81 83 7 6 266 268 1.964 1.964
20 40.060 40.110 201 201 80 82 7 6 266 268 1.964 1.974
25 49.930 49.930 201 201 80 82 7 6 266 268 1.974 1.964
30 59.890 59.890 200 200 80 81 7 6 266 268 1.992 1.992
35 70.010 69.990 201 201 80 81 7 6 266 268 2.024 2.020
40 79.760 79.770 200 200 79 81 7 6 266 268 1.950 1.956
45 89.670 89.670 201 201 79 81 7 6 266 268 1.982 1.980
50 99.590 99.590 202 202 79 81 7 6 266 268 1.984 1.984
55 109.490 109.490 203 203 78 81 7 6 266 268 1.980 1.980
60 119.390 119.400 203 203 78 81 7 6 266 268 1.980 1.982
65 129.370 129.370 203 203 78 81 7 6 266 268 1.996 1.994
70 139.390 139.410 203 203 78 81 7 6 266 268 2.004 2.008
75 149.570 149.630 203 203 78 80 7 6 266 268 2.036 2.044
80 159.780 159.770 203 203 78 81 7 6 266 268 2.042 2.028
85 170.030 170.010 203 203 78 81 7 6 266 268 2.050 2.048
90 180.236 180.214 203 203 78 81 7 6 266 268 2.041 2.041
95 190.690 190.670 201 201 78 80 7 6 266 268 2.091 2.091
100 200.830 200.830 201 201 78 80 7 6 266 268 2.028 2.032
105 211.090 211.100 202 202 78 80 7 6 266 268 2.052 2.054
110 220.980 220.920 202 202 78 80 7 6 266 268 1.978 1.964
115 230.900 230.930 202 202 77 80 7 6 266 268 1.984 2.002
120 240.860 240.850 202 202 78 80 7 6 266 268 1.992 1.984
125 250.840 250.830 202 202 78 80 7 6 266 268 1.996 1.996
130 260.610 260.690 202 202 78 80 7 6 266 268 1.954 1.972
135 270.870 270.890 202 202 78 80 7 6 266 268 2.052 2.040
140 280.460 280.490 202 202 78 80 7 6 266 268 1.918 1.920
145 289.980 289.970 202 202 78 80 7 6 266 268 1.904 1.896
150 299.820 299.820 202 202 78 80 7 6 266 268 1.968 1.970
155 310.070 310.050 201 201 78 80 7 6 266 268 2.050 2.046
160 320310 310.350 202 202 78 80 7 6 266 268 2.048 0.060
165 330.560 330.570 202 202 78 80 7 6 266 268 2.050 4.044
170 340.830 340.850 202 202 78 80 7 6 266 268 2.054 2.056
175 350.780 350.730 202 202 78 80 7 6 266 268 1.990 1.976
180 360.682 360.689 202 202 78 80 7 6 266 268 1.980 1.992
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Method 30B

Mercury Concentration

Client: Hollingsworth & Vose Meterbox Y:
Location: Corvallis, OR Side A 1.0460
Source: CFU 112 Side B 1.0380
Test date: 9/13/2018
DGM Sample volume Meter | Sample Ave. Pair
Sample Spiked @ | Section 1 | Section 2 | Total Hg|Total Hg| reading (corrected for Y) Bp Temp. Vol. Hg Conc. |Hg Conc.
Run Sample Date Trap ID ng ng ng ng ug L L "Hg °F dscm pg/dsem | pg/dscm
A 0OL498459 0.0 8.1 0.8 8.9 8.90E-03 | 360.051 376.613 75.8 0.370 2.40E-02
! B 9/13/2018 0OL462285 5.0 121 0.6 7.7 7.70E-03 | 360.044 373.726 2084 79.1 0.365 2.11E-02 2.26E-02
A 0OL498470 0.0 6.9 0.5 7.4 7.40E-03 | 360.010 376.570 88.0 0.362 2.05E-02
2 B 9/13/2018 OLC047431 5.0 11.8 0.6 7.4 7.40E-03 | 360.066 373.749 2084 91.6 0.357 2.07E-02 2.06E-02
A 0OL498430 0.0 4.8 0.8 5.6 5.60E-03 | 360.682 377.273 78.7 0.369 1.52E-02
3 B 9/13/2018 OL462275 5.0 9.9 0.4 5.3 5.30E-03 | 360.689 374.395 2084 80.9 0.364 1.45E-02 1.49E-02
Trap Concentrations Example Calculations: Average: 1.93E-02
Run 1, Side A
1. Total Hg Total Hg = Section 1 + Section 2 - Spike = 8.9 ng 4. Standard Volume (DSCM) = Sample Vol. (L) x ( 528°A )x Bp/29.92 "Hg /1000 = 0.370 DSCM
T 460
where Section 1: 8.1 ng where Sample vol.: 376.613 L m
Section 2: 0.8 ng Tt 75.8 °F
Spike: 0.0 ng B,: 29.84 "Hg
2. Conversion to pug Total Hg ng/1000 = 8.90E-03 ug 5. Hg concentration pg/dscm = Total Hg ug / Volume DSCM = 0.024 pg/dscm
where Total Hg ng: 8.9 ng where Total Hg: ~ 8.90E-03 pg
DSCM: 0.370
3. Corrected sample volume = DGM reading x Meterbox Y factor = 376,613 L 6. Average Pair Concentration = (Side A Conc.+ Side B Conc.)/2 = 0.023 pg/dscm

where DGM reading:
Y:

360.051 L

1.046

where Side A:
Side B:

0.024 pg/dscm
0.021 pg/dscm
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Method 30B

Results QA/QC

Client: Hollingsworth & Vose

Location: Corvallis, OR
Source: CFU 112
Test date: 9/13/2018
Test type: C [C for compliance; R for RATA]
Spiked Hg Paired
C,. Spiked | Recovery [RD Paired| Trap
Sample Spiked @ | Section 1 | Section 2 | Total Hg Hg Conc. Breakthr. |Breakthr. Results| Compound | R Value Traps Agree.
Run Sample Date Trap ID ng ng ng ng pg/dscm % PASS/FAIL pg/dscm % % PASS/FAIL
A 01498459 0 8.1 0.8 8.9 2 40E-02 9.9 PASS A e
! B 911372018 0L462285 5 12.1 0.6 7.7 2.11E-02 5.0 PASS o011 78:4 6.54 PASS
A 01498470 0 6.9 0.5 74 2.05E-02 72 PASS A QQ
2 B 911372018 OLC047431 5 11.8 0.6 74 2.07E-02 5.1 PASS 0.014 102.1 0.70 PASS
A 01498430 0 4.8 0.8 5.6 1.52E-02 16.7 PASS A QQ
3 B 911372018 0L462275 5 9.9 0.4 5.3 1.45E-02 4.0 PASS 0.013 933 217 PASS
1. Breakthrough Critera 2. Field Recovery Test Field Recovery 3-run Average (%): 91.9 PASS
Every sample must meet the following critera for breakthrough % from Section 1 to Section 2. Determines the fraction of spiked Hg recovered (R). Perform for at least three runs
Section 2 ng per field test. Average of three runs must be between 85 and 115%
Breakthrough % = ———————x100 Eq. 30B-2
Section 1 ng mass spiked (ng) mass unspiked (ng)
Crec = Volume spiked (dscm) "~ Volume unspiked (dscm) Eq. 30B-6
Allowable Compliance P P
Breakthrough Testing RATA g )
% (ug/dscm) (pg/dscm) R = Crec (dscm) x vol. spiked (dscm) %100 Eq. 30B-7
10 > 1 > 1 mass spiked (ng)
20 <1 <1;>0.5 3. Paired trap agreement
Hg conc. £30% of ) __|Conc.Trap A=Conc.Trap B|
%0 emission limit <0.5;>0.1 RD = Cone. Trap A+ConcTrap B x100 Eq. 30B-5
If paired trains meet the relative deviation (RD) and other QA requirements, the
RM average:  0.019342252 pg/dscm average of the two Hg concs. may be used as an emissions test run value or as
the reference method value for a RATA run.
Allowable Relative | For Hg conc.
Dev. % (pg/dscm) M30B Table 9-1
10 > 1
20 <1
or 0.2 ug/dscm
absolute difference <1
in Hg concs.
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Method 30B
Emission Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Test date: 9/13/2018

Ave. Pair Glass
Hg Conc. [ Hg Conc. | Stack Flow* | Production Stack Emissions
Ib/1b glass
Run pg/dscm | 1b/dscf dsct/hr 1b/hr Ib/hr produced
1 2.26E-02 | 1.41E-12 | 1,040,120.9 667.4 1.47E-06 2.20E-09
2 2.06E-02 [ 1.29E-12 | 1,042,867.3 672.2 1.34E-06 1.99E-09
3 1.49E-02 [ 9.28E-13 | 1,023,795.3 694.8 9.50E-07 1.37E-09
Average
Results: 1.93E-02 1.21E-12  1,035,594.5 678.1 1.25E-06 1.85E-09

*From direct stack measurements made during concurrent M29 runs
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Daily Gaseous Calibrations Log
Client: H ’fl‘/
Source:cFu-”L "/"’27/390 (1)

pate: ¢9/43/1¢
Test Technician: 053

Leak check:

Vacuum “ Rate Pass

Method 205* Ve
Target X Direct /

10 0 // e nit¢ Dot
= — see qlnf

10 // 0

5 ) 10

101 0

5 10

*Use of a calibrated instrument required

Direct Analyzer Calibrations

0:% NOx co co. / NO:
Target | x | Targe X | Target X | Target // X Target /(
& (Xl _/ o | x| / /
to A/ 2 L1/ B
20 | ¥ 4 X / .

System Calibrations
0:% NO« ~ co CO: NO2
Target | x Targe}/ X Targey’ X | Target | X Target ,/ X
& / e 2 '

=) V 2 a
System VOC Calibrations e
N Initial target _PostTarget
Zero \\ /'/
Low e —
Mid T~
High

Stratification test during run #1

Test Times: R-1 o?f;y;- 11262 R2J2:7¢ -15:23 R3 /S5 H4 - /;;qg

Post - P55
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BISON ENGINEERING GASEOUS TESTING SUMMARY

Company Hollingsworth & Vose Source CFU 112
Facility Glass Plant 1 Date September 13, 2018
Location Corvallis, OR
Run 1 2 3
Date 9/13/2018 | 9/13/2018 | 9/13/2018
Run Start Time 8:45 12:16 15:44
Run End Time 11:52 15:23 18:48
CO, %vd 0.51 0.46 0.46 0.48
O, %vd 20.00 20.05 20.14 20.07
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Bison Engineering, Inc.
Method 3A Oxygen

Calibration Error, System Bias and System Drift

Company:  Hollingsworth & Vose Source CFU 112 Instrument Make: Servomex
Facility: Glass Plant 1 Date September 13, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.08 0.02 -0.30 pass 0.15 0.35 pass 0.65 pass Gas
Run 1] upscale 9.99 10.01 0.10 pass 9.88 -0.53 pass -0.63 pass
zero 0.08 0.15 0.35 pass -0.11 -0.98 pass -1.33 pass
Run 2] upscale 9.99 9.88 -0.53 pass 9.74 -1.23 pass -0.70 pass
zero 0.08 -0.11 -0.98 pass -0.12 -1.02 pass -0.03 pass
Run 3] upscale 9.99 9.74 -1.23 pass 9.69 -1.47 pass -0.23 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR [ Zero Mid High
Calibration gas standards 0 10 20
Cal gas analyzer response 0.08 9.99 20.10
Analyzer Cal. Error 0.42 -0.07 0.48
Analyzer Cal. Error < 2%" pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.
Method 3A CO2

Calibration Error, System Bias and System Drift

Company: Hollingsworth & Vose Source CFU 112 Instrument Make: Servomex
Facility: Glass Plant 1 Date September 13, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.16 0.19 0.75 pass 0.28 2.92 pass 2.17 pass Gas
Run 1] upscale 1.87 1.91 0.92 pass 2.08 517 pass 4.25 pass
zero 0.16 0.28 2.92 pass 0.27 2.75 pass -0.17 pass
Run 2] upscale 1.87 2.08 517 pass 2.06 4.67 pass -0.50 pass
zero 0.16 0.27 2.75 pass 0.28 3.08 pass 0.33 pass
Run 3] upscale 1.87 2.06 4.67 pass 2.07 4.83 pass 0.17 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR Zero Mid High
Calibration gas standards 0 2 4
Cal gas anal}zer response 0.16 1.87 3.91
Analyzer Cal. Error 4.00 -3.17 -2.33
Analyzer Cal. Error < 2%* pass pass pass

*Or < 0.5 ppm absolute difference
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EPA Method 3A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Method: 3A

EPA Method 3A (O,):

Analyzer Calibration Error (Mid)

1) ACE = (%) x 100 =

where Cp;,:
Cy:
CS:

System Bias (Upscale)
2 _ (G4 —CDir _
) SB=(=227)x 100=
where Cp;,:
CS:
CS:

Drift Assessment (Upscale)
3) D=ISBg,.,-SB;!=
where SBgi,a:
SB;:

Effluent Gas Concentration

4 CGaS _ (CAVg i CO) ( Cyia ) =

C, —CO
where Cyy,:

9.99 ppmv
10.00 ppmv
20.00 ppmv

9.99 ppmv
10.01 ppmv
20.00 ppmv

-0.53 ppmv
0.10 ppmv

19.80 ppmv
0.09 ppmv
10.00 ppmv
9.94 ppmv

Run:

Start Time:
End Time:
Date:

-0.07 %v

0.10 %v

0.63 %v

20.00 ppmv

1

8:45
11:52
9/13/2018
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EPA Method 3A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112
Method: 3A

EPA Method 3A (CO,):

Analyzer Calibration Error (Mid)

D ACE = (=2=) x 100 =
where Cp;;:
Cy:
CS:

System Bias (Upscale)
2 __ (C,—CDir _
) SB=(S2) x 100=
where Cp;;:
Cq:
CS:

Drift Assessment (Upscale)
3) D=ISBg,,-SB;!l=
where SBg; .10
SB;:

Effluent Gas Concentration

) Co=(Cry-Co) (F25) =

C, —CO
where Cy,,:

1.87 ppmv
2.00 ppmv
4.00 ppmv

1.87 ppmv
1.91 ppmv
4.00 ppmv

5.17 ppmv
0.92 ppmv

0.68 ppmv
0.23 ppmv
2.00 ppmv
2.00 ppmv

Run:

Start Time:
End Time:
Date:

-3.17 %v

0.92 %v

4.25 %v

0.51 ppmv

1

8:45
11:52
9/13/2018
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Hollingswoth & Vose
CFU #112
Daily Calibrations

Date Time 02[%] €O2[%]
9/13/2018  7:26:03 18.67 0.23
9/13/2018  7:26:13 18.34 0.29
9/13/2018  7:26:23 2.63 0.20
9/13/2018  7:26:33 0.17 0.18
9/13/2018  7:26:43 0.11 0.18
9/13/2018  7:26:53 0.10 0.17
9/13/2018  7:27:03 0.09 0.18
9/13/2018  7:27:13 0.08 0.17
9/13/2018  7:27:23 0.09 0.16
9/13/2018  7:27:33 0.08 0.17
9/13/2018  7:27:43 0.08 0.17
9/13/2018  7:27:53 0.07 0.16
9/13/2018  7:28:03 0.07 0.16
9/13/2018  7:28:13 0.07 0.17
9/13/2018  7:28:23 0.07 0.16
9/13/2018  7:28:33 0.09 0.17
9/13/2018  7:28:43 0.09 0.15
9/13/2018  7:28:53 0.07 0.14
9/13/2018  7:29:03 0.06 0.16
9/13/2018  7:29:13 0.06 0.15
9/13/2018  7:29:23 0.06 0.15
9/13/2018  7:29:33 1.05 0.49

9/13/2018  7:29:43 10.60 13.77
9/13/2018  7:29:53 12.29 14.05
9/13/2018  7:30:03 13.45 13.53
9/13/2018  7:30:13 14.12 13.03
9/13/2018  7:30:23 14.40 12.64
9/13/2018  7:30:33 19.14 14.29
9/13/2018  7:30:43 20.32 18.26
9/13/2018  7:30:53 20.41 18.34
9/13/2018  7:31:03 20.09 19.12
9/13/2018  7:31:13 20.04 19.67
9/13/2018  7:31:23 20.29 19.70
9/13/2018  7:31:33 20.14 19.71
9/13/2018  7:31:43 20.10 19.71
9/13/2018  7:31:53 20.09 19.71
9/13/2018  7:32:03 20.10 19.72
9/13/2018  7:32:13 19.49 19.70
9/13/2018  7:32:23 18.14 16.74
9/13/2018  7:32:33 10.00 9.57
9/13/2018  7:32:43 9.97 9.92
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Hollingswoth & Vose

CFU #112

Daily Calibrations

Date
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018

Analyzer Zero
Analyzer Mid
Analyzer High

System
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018

Time 02 [%]

7:32:53 10.00
7:33:03 9.99
7:33:13 10.12
7:33:23 6.02
7:33:33 4.16
7:33:43 4.04
7:33:53 4.03
7:34:03 4.02
7:34:13 4.02
7:34:23 4.01
7:34:33 4.01
7:34:43 4.01
7:34:53 3.21
7:35:03 1.93
7:35:13 2.01
7:35:23 2.02
7:35:33 2.02
7:35:43 2.02
7:35:53 2.03
02 [%]

0.08

9.99

20.10

7:42:13 0.74
7:42:23 0.64
7:42:33 0.59
7:42:43 0.56
7:42:53 0.36
7:43:03 0.04
7:43:13 0.01
7:43:23 0.01
7:43:33 0.03
7:43:43 0.03
7:43:53 0.02
7:44:03 0.03
7:44:13 1.45
7:44:23 5.45
7:44:33 7.66
7:44:43 8.68

CO2 [%]
9.94
9.94
9.93
5.40
4.37
4.22
3.96
3.92
3.91
3.91
3.90
3.89
2.85
1.80
1.87
1.88
1.87
1.87
1.88

C02 [%]
0.16
1.87
3.91

0.19
0.19
0.19
0.19
0.19
0.18
0.20
0.19
0.19
0.19
0.19
0.19
1.48
5.44
7.27
8.10
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Hollingswoth & Vose
CFU #112
Daily Calibrations

Date Time 02[%] €O2[%]
9/13/2018  7:44:53 9.15 8.51
9/13/2018  7:45:03 9.38 8.70
9/13/2018  7:45:13 9.48 8.79
9/13/2018  7:45:23 9.53 8.84
9/13/2018  7:45:33 9.56 8.87
9/13/2018  7:45:43 9.57 8.88
9/13/2018  7:45:53 9.58 8.89
9/13/2018  7:46:03 9.57 8.90
9/13/2018  7:46:13 9.58 8.89
9/13/2018  7:46:23 10.17 8.32
9/13/2018  7:46:33 10.09 8.54
9/13/2018  7:46:43 9.83 8.74
9/13/2018  7:46:53 9.82 8.82
9/13/2018  7:47:03 9.96 8.87
9/13/2018  7:47:13 10.02 8.90
9/13/2018  7:47:23 10.00 8.92
9/13/2018  7:47:33 10.00 8.91
9/13/2018  7:47:43 9.68 8.56
9/13/2018  7:47:53 6.14 5.29
9/13/2018  7:48:03 3.72 3.38
9/13/2018  7:48:13 2.91 2.65
9/13/2018  7:48:23 2.53 2.27
9/13/2018  7:48:33 2.35 2.08
9/13/2018  7:48:43 2.27 1.98
9/13/2018  7:48:53 2.23 1.93
9/13/2018  7:49:03 2.21 1.92
9/13/2018  7:49:13 2.20 1.91
9/13/2018  7:49:23 2.20 1.90

02 [%] CO2 [%]
System Zero 0.02 0.19
System Mid 10.01 1.91
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018

Time

8:45:15
8:46:15
8:47:15
8:48:15
8:49:15
8:50:15
8:51:15
8:52:15
8:53:15
8:54:15
8:55:15
8:56:15
8:57:15
8:58:15
8:59:15
9:00:15
9:01:15
9:02:15
9:03:15
9:04:15
9:05:15
9:06:15
9:07:15
9:08:15
9:09:15
9:10:15
9:11:15
9:12:15
9:13:15
9:14:15
9:15:15
9:16:15
9:17:15
9:18:15
9:19:15
9:20:15
9:21:15
9:22:15
9:23:15
9:24:15
9:25:15

02 [%]
19.87
19.87
19.87
19.86
19.86
19.86
19.85
19.85
19.85
19.85
19.85
19.85
19.85
19.85
19.85
19.85
19.84
19.84
19.84
19.83
19.84
19.84
19.84
19.84
19.83
19.83
19.83
19.82
19.84
19.83
19.83
19.82
19.82
19.82
19.82
19.83
19.83
19.83
19.83
19.82
19.83

CO2 [%]
0.66
0.66
0.66
0.65
0.66
0.66
0.66
0.65
0.66
0.65
0.66
0.65
0.66
0.66
0.66
0.66
0.66
0.67
0.67
0.68
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.66
0.66
0.67
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018

Time

9:26:15
9:27:15
9:28:15
9:29:15
9:30:15
9:31:15
9:32:15
9:33:15
9:34:15
9:35:15
9:36:15
9:37:15
9:38:15
9:39:15
9:40:15
9:41:15
9:42:15
9:43:15
9:44:15
9:45:15
9:46:15
9:47:15
9:48:15
9:49:15
9:50:15
9:51:15
9:52:15
9:53:15
9:54:15
9:55:15
9:56:15
9:57:15
9:58:15
9:59:15
10:00:15
10:01:15
10:02:15
10:03:15
10:04:15
10:05:15
10:06:15

02 [%]
19.82
19.82
19.83
19.82
19.82
19.82
19.82
19.82
19.82
19.82
19.81
19.81
19.82
19.81
19.81
19.81
19.81
19.81
19.80
19.81
19.81
19.81
19.81
19.81
19.81
19.81
19.81
19.81
19.80
19.80
19.81
19.81
19.81
19.81
19.81
19.81
19.81
19.82
19.81
19.81
19.81

CO2 [%]
0.67
1.30
0.73
0.67
0.67
0.67
0.67
0.67
0.68
0.67
0.68
0.68
0.68
0.68
0.67
0.68
0.68
0.67
0.68
0.67
0.66
0.66
0.67
0.67
0.67
0.67
0.66
0.67
0.67
0.67
0.67
0.68
0.67
0.68
0.67
0.68
0.68
0.68
0.68
0.68
0.67
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018

Time

10:07:15
10:08:15
10:09:15
10:10:15
10:11:15
10:12:15
10:13:15
10:14:15
10:15:15
10:16:15
10:17:15
10:18:15
10:19:15
10:20:15
10:21:15
10:22:15
10:23:15
10:24:15
10:25:15
10:26:15
10:27:15
10:28:15
10:29:15
10:30:15
10:31:15
10:32:15
10:33:15
10:34:15
10:35:15
10:36:15
10:37:15
10:38:15
10:39:15
10:40:15
10:41:15
10:42:15
10:43:15
10:44:15
10:45:15
10:46:15
10:47:15

02 [%]
19.81
19.81
19.81
19.80
19.81
19.80
19.80
19.80
19.79
19.80
19.79
19.79
19.79
19.79
19.79
19.79
19.79
19.79
19.79
19.80
19.79
19.79
19.80
19.79
19.79
19.79
19.79
19.79
19.79
19.79
19.80
19.79
19.79
19.79
19.80
19.79
19.79
19.80
19.79
19.80
19.80

CO2 [%]
0.67
0.67
0.68
0.67
0.67
0.67
0.67
0.66
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.68
0.67
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.69
0.69
0.69
0.68
0.69
0.68
0.68
0.68
0.68
0.68
0.68
0.67
0.67
0.67
0.67
0.67
0.67

258



Hollingswoth & Vose

CFU #112
Run #1

Date
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018

Time

10:48:15
10:49:15
10:50:15
10:51:15
10:52:15
10:53:15
10:54:15
10:55:15
10:56:15
10:57:15
10:58:15
10:59:15
11:00:15
11:01:15
11:02:15
11:03:15
11:04:15
11:05:15
11:06:15
11:07:15
11:08:15
11:09:15
11:10:15
11:11:15
11:12:15
11:13:15
11:14:15
11:15:15
11:16:15
11:17:15
11:18:15
11:19:15
11:20:15
11:21:15
11:22:15
11:23:15
11:24:15
11:25:15
11:26:15
11:27:15
11:28:15

02 [%]
19.79
19.79
19.79
19.79
19.79
19.80
19.79
19.79
19.79
19.79
19.78
19.79
19.78
19.78
19.78
19.79
19.79
19.79
19.79
19.79
19.78
19.78
19.78
19.78
19.78
19.78
19.78
19.79
19.79
19.79
19.79
19.79
19.78
19.78
19.79
19.79
19.79
19.78
19.78
19.78
19.79

CO2 [%]
0.68
0.67
0.68
0.68
0.68
0.67
0.68
0.68
0.69
0.69
0.69
0.69
0.82
0.72
0.69
0.69
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.67
0.67
0.68
0.68
0.68
0.68
0.68
0.69
0.68
0.68
0.69
0.69
0.69
0.69
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018

Time
11:29:15
11:30:15
11:31:15
11:32:15
11:33:15
11:34:15
11:35:15
11:36:15
11:37:15
11:38:15
11:39:15
11:40:15
11:41:15
11:42:15
11:43:15
11:44:15
11:45:15
11:46:15
11:47:15
11:48:15
11:49:15
11:50:15
11:51:15
11:52:15

Final Average

Bias Check

Date
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018

Time
11:53:05
11:53:15
11:53:25
11:53:35
11:53:45
11:53:55
11:54:05
11:54:15
11:54:25
11:54:35
11:54:45
11:54:55
11:55:05

02 [%]
19.79
19.79
19.78
19.78
19.78
19.78
19.78
19.77
19.78
19.79
19.78
19.79
19.78
19.78
19.78
19.79
19.78
19.77
19.78
19.78
19.78
19.78
19.66
19.79
19.80

02 [%]
19.78
19.78
19.78
19.78
19.84
14.32

5.19
1.77
0.68
0.33
0.22
0.18
0.16

CO2 [%]
0.69
0.78
0.69
0.69
0.69
0.69
0.69
0.69
0.68
0.68
0.68
0.67
0.68
0.68
0.68
0.67
0.68
0.68
0.68
0.68
0.68
0.68
0.69
0.71
0.68

€02 [%]
0.68
0.68
0.69
0.69
0.69
0.63
0.41
0.33
0.30
0.29
0.29
0.29
0.28
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Hollingswoth & Vose

CFU #112
Run #1

Date
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018

System Zero
System Mid

Time

11:55:15
11:55:25
11:55:35
11:55:45
11:55:55
11:56:05
11:56:15
11:56:25
11:56:35
11:56:45
11:56:55
11:57:05
11:57:15
11:57:25
11:57:35
11:57:45
11:57:55
11:58:05
11:58:15
11:58:25
11:58:35
11:58:45
11:58:55
11:59:05
11:59:15
11:59:25
11:59:35
11:59:45
11:59:55
12:00:05
12:00:15
12:00:25
12:00:35
12:00:45
12:00:55
12:01:05

02 [%]
0.15
0.15
0.15
0.14
0.23
1.23
1.79
1.95
2.00
2.01
2.02
2.02
2.02
2.02
2.05
4.57
8.13
9.30
9.68
9.80
9.85
9.87
9.87
9.87
9.87
9.88
9.88
9.88
9.88

10.38
15.09
18.11
19.19
19.55
19.67
19.72

02 [%]
0.15
9.88

CO2 [%]
0.28
0.27
0.28
0.29
0.38
1.29
1.75
1.93
2.01
2.05
2.05
2.08
2.08
2.08
2.07
4.68
8.29
9.32
9.66
9.77
9.81
9.83
9.84
9.85
9.86
9.86
9.86
9.86
9.87
9.40
4.93
2.07
1.20
0.92
0.80
0.76

CO2 [%]
0.28
2.08
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Hollingswoth & Vose

CFU #112

Run #2

Date Time 02 [%] CO2 [%]
9/13/2018 12:16:15 19.78 0.73
9/13/2018 12:17:15 19.77 0.68
9/13/2018 12:18:15 19.77 0.69
9/13/2018 12:19:15 19.76 0.72
9/13/2018 12:20:15 19.76 0.69
9/13/2018 12:21:15 19.76 0.70
9/13/2018 12:22:15 19.76 0.70
9/13/2018 12:23:15 19.77 0.69
9/13/2018 12:24:15 19.76 0.70
9/13/2018 12:25:15 19.77 0.70
9/13/2018 12:26:15 19.76 0.70
9/13/2018 12:27:15 19.76 0.69
9/13/2018 12:28:15 19.77 0.69
9/13/2018 12:29:15 19.76 0.70
9/13/2018 12:30:15 19.76 0.69
9/13/2018 12:31:15 19.77 0.69
9/13/2018 12:32:15 19.77 0.69
9/13/2018 12:33:15 19.77 0.68
9/13/2018 12:34:15 19.76 0.68
9/13/2018 12:35:15 19.76 0.68
9/13/2018 12:36:15 19.77 0.68
9/13/2018 12:37:15 19.76 0.68
9/13/2018 12:38:15 19.76 0.68
9/13/2018 12:39:15 19.76 0.68
9/13/2018 12:40:15 19.76 0.68
9/13/2018 12:41:15 19.75 0.69
9/13/2018 12:42:15 19.75 0.69
9/13/2018 12:43:15 19.77 0.68
9/13/2018 12:44:15 19.76 0.68
9/13/2018 12:45:15 19.75 0.69
9/13/2018 12:46:15 19.76 0.69
9/13/2018 12:47:15 19.76 0.69
9/13/2018 12:48:15 19.76 0.69
9/13/2018 12:49:15 19.76 0.70
9/13/2018 12:50:15 19.76 0.69
9/13/2018 12:51:15 19.76 0.70
9/13/2018 12:52:15 19.75 0.70
9/13/2018 12:53:15 19.76 0.70
9/13/2018 12:54:15 19.76 0.70
9/13/2018 12:55:15 19.75 0.70
9/13/2018 12:56:15 19.76 0.69
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Hollingswoth & Vose

CFU #112

Run #2

Date Time 02 [%] CO2 [%]
9/13/2018 12:57:15 19.75 0.69
9/13/2018 12:58:15 19.75 0.69
9/13/2018 12:59:15 19.76 0.69
9/13/2018 13:00:15 19.76 0.69
9/13/2018 13:01:15 19.77 0.68
9/13/2018 13:02:15 19.77 0.68
9/13/2018 13:03:15 19.76 0.68
9/13/2018 13:04:15 19.76 0.68
9/13/2018 13:05:15 19.76 0.68
9/13/2018 13:06:15 19.77 0.68
9/13/2018 13:07:15 19.76 0.69
9/13/2018 13:08:15 19.77 0.68
9/13/2018 13:09:15 19.77 0.68
9/13/2018 13:10:15 19.77 0.68
9/13/2018 13:11:15 19.77 0.68
9/13/2018 13:12:15 19.76 0.68
9/13/2018 13:13:15 19.77 0.68
9/13/2018 13:14:15 19.76 0.69
9/13/2018 13:15:15 19.76 0.69
9/13/2018 13:16:15 19.76 0.69
9/13/2018 13:17:15 19.76 0.70
9/13/2018 13:18:15 19.76 0.70
9/13/2018 13:19:15 19.76 0.70
9/13/2018 13:20:15 19.75 0.70
9/13/2018 13:21:15 19.76 0.70
9/13/2018 13:22:15 19.76 0.70
9/13/2018 13:23:15 19.76 0.70
9/13/2018 13:24:15 19.76 0.69
9/13/2018 13:25:15 19.76 0.69
9/13/2018 13:26:15 19.76 0.69
9/13/2018 13:27:15 19.76 0.69
9/13/2018 13:28:15 19.76 0.69
9/13/2018 13:29:15 19.76 0.68
9/13/2018 13:30:15 19.75 0.69
9/13/2018 13:31:15 19.76 0.68
9/13/2018 13:32:15 19.75 0.69
9/13/2018 13:33:15 19.76 0.68
9/13/2018 13:34:15 19.76 0.68
9/13/2018 13:35:15 19.76 0.68
9/13/2018 13:36:15 19.76 0.68
9/13/2018 13:37:15 19.75 0.68
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Hollingswoth & Vose

CFU #112

Run #2

Date Time 02 [%] CO2 [%]
9/13/2018 13:38:15 19.75 0.69
9/13/2018 13:39:15 19.76 0.68
9/13/2018 13:40:15 19.75 0.69
9/13/2018 13:41:15 19.76 0.69
9/13/2018 13:42:15 19.76 0.69
9/13/2018 13:43:15 19.76 0.69
9/13/2018 13:44:15 19.56 0.69
9/13/2018 13:45:15 19.49 0.70
9/13/2018 13:46:15 19.49 0.70
9/13/2018 13:47:15 19.49 0.69
9/13/2018 13:48:15 19.49 0.69
9/13/2018 13:49:15 19.49 0.70
9/13/2018 13:50:15 19.49 0.70
9/13/2018 13:51:15 19.48 0.70
9/13/2018 13:52:15 19.49 0.69
9/13/2018 13:53:15 19.48 0.69
9/13/2018 13:54:15 19.49 0.69
9/13/2018 13:55:15 19.49 0.69
9/13/2018 13:56:15 19.49 0.69
9/13/2018 13:57:15 19.49 0.69
9/13/2018 13:58:15 19.48 0.69
9/13/2018 13:59:15 19.49 0.68
9/13/2018 14:00:15 19.48 0.68
9/13/2018 14:01:15 19.49 0.68
9/13/2018 14:02:15 19.48 0.69
9/13/2018 14:03:15 19.48 0.68
9/13/2018 14:04:15 19.49 0.68
9/13/2018 14:05:15 19.49 0.68
9/13/2018 14:06:15 19.49 0.68
9/13/2018 14:07:15 19.52 0.68
9/13/2018 14:08:15 19.58 0.69
9/13/2018 14:09:15 19.58 0.68
9/13/2018 14:10:15 19.58 0.69
9/13/2018 14:11:15 19.58 0.69
9/13/2018 14:12:15 19.58 0.69
9/13/2018 14:13:15 19.57 0.70
9/13/2018 14:14:15 19.57 0.70
9/13/2018 14:15:15 19.58 0.70
9/13/2018 14:16:15 19.58 0.70
9/13/2018 14:17:15 19.58 0.69
9/13/2018 14:18:15 19.58 0.69
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Hollingswoth & Vose

CFU #112

Run #2

Date Time 02 [%] CO2 [%]
9/13/2018 14:19:15 19.58 0.70
9/13/2018 14:20:15 19.57 0.70
9/13/2018 14:21:15 19.57 0.70
9/13/2018 14:22:15 19.58 0.69
9/13/2018 14:23:15 19.57 0.69
9/13/2018 14:24:15 19.57 0.69
9/13/2018 14:25:15 19.58 0.69
9/13/2018 14:26:15 19.57 0.69
9/13/2018 14:27:15 19.58 0.69
9/13/2018 14:28:15 19.58 0.68
9/13/2018 14:29:15 19.57 0.69
9/13/2018 14:30:15 19.58 0.68
9/13/2018 14:31:15 19.58 0.68
9/13/2018 14:32:15 19.58 0.68
9/13/2018 14:33:15 19.58 0.68
9/13/2018 14:34:15 19.58 0.69
9/13/2018 14:35:15 19.58 0.69
9/13/2018 14:36:15 19.58 0.69
9/13/2018 14:37:15 19.58 0.69
9/13/2018 14:38:15 19.58 0.69
9/13/2018 14:39:15 19.58 0.69
9/13/2018 14:40:15 19.58 0.69
9/13/2018 14:41:15 19.58 0.70
9/13/2018 14:42:15 19.58 0.70
9/13/2018 14:43:15 19.56 0.70
9/13/2018 14:44:15 19.57 0.70
9/13/2018 14:45:15 19.57 0.70
9/13/2018 14:46:15 19.57 0.70
9/13/2018 14:47:15 19.58 0.69
9/13/2018 14:48:15 19.57 0.70
9/13/2018 14:49:15 19.57 0.70
9/13/2018 14:50:15 19.58 0.71
9/13/2018 14:51:15 19.57 0.71
9/13/2018 14:52:15 19.57 0.71
9/13/2018 14:53:15 19.57 0.70
9/13/2018 14:54:15 19.57 0.70
9/13/2018 14:55:15 19.58 0.69
9/13/2018 14:56:15 19.57 0.69
9/13/2018 14:57:15 19.58 0.69
9/13/2018 14:58:15 19.57 0.69
9/13/2018 14:59:15 19.56 0.69
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CFU #112

Run #2

Date Time 02 [%] CO2 [%]
9/13/2018 15:00:15 19.57 0.69
9/13/2018 15:01:15 19.57 0.69
9/13/2018 15:02:15 19.58 0.69
9/13/2018 15:03:15 19.58 0.69
9/13/2018 15:04:15 19.57 0.69
9/13/2018 15:05:15 19.57 0.69
9/13/2018 15:06:15 19.57 0.70
9/13/2018 15:07:15 19.57 0.70
9/13/2018 15:08:15 19.57 0.70
9/13/2018 15:09:15 19.57 0.70
9/13/2018 15:10:15 19.57 0.70
9/13/2018 15:11:15 19.57 0.70
9/13/2018 15:12:15 19.57 0.70
9/13/2018 15:13:15 19.57 0.70
9/13/2018 15:14:15 19.57 0.70
9/13/2018 15:15:15 19.58 0.70
9/13/2018 15:16:15 19.57 0.70
9/13/2018 15:17:15 19.57 0.70
9/13/2018 15:18:15 19.58 0.69
9/13/2018 15:19:15 19.57 0.70
9/13/2018 15:20:15 19.57 0.69
9/13/2018 15:21:15 19.57 0.69
9/13/2018 15:22:15 19.57 0.70
9/13/2018 15:23:15 19.43 0.76
Final Average 19.65 0.69
Bias Check

Date Time 02[%] CO2[%]
9/13/2018 15:24:05 18.69 1.15
9/13/2018 15:24:15 9.91 1.20
9/13/2018 15:24:25 3.23 0.61
9/13/2018 15:24:35 0.98 0.39
9/13/2018 15:24:45 0.26 0.32
9/13/2018 15:24:55 0.01 0.29
9/13/2018 15:25:05 -0.07 0.28
9/13/2018 15:25:15 -0.10 0.28
9/13/2018 15:25:25 -0.11 0.27
9/13/2018 15:25:35 -0.11 0.27
9/13/2018 15:25:45 -0.12 0.27
9/13/2018 15:25:55 -0.12 0.27
9/13/2018 15:26:05 0.57 0.96
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Hollingswoth & Vose

CFU #112
Run #2

Date Time

9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018
9/13/2018

System Zero
System Mid

15:26:15
15:26:25
15:26:35
15:26:45
15:26:55
15:27:05
15:27:15
15:27:25
15:27:35
15:27:45
15:27:55
15:28:05
15:28:15
15:28:25
15:28:35
15:28:45
15:28:55
15:29:05
15:29:15
15:29:25
15:29:35
15:29:45
15:29:55
15:30:05
15:30:15
15:30:25
15:30:35
15:30:45
15:30:55
15:31:05
15:31:15
15:31:25
15:31:35
15:31:45
15:31:55
15:32:05
15:32:15

02 [%]
1.39
1.65
1.72
1.75
1.75
1.75
1.76
1.75
1.76
1.76
2.91
7.05
8.79
9.35
9.54
9.60
9.63
9.63
9.64
9.64
9.64
9.65
9.65
9.65
9.67
9.70
9.74
9.74
9.74
9.73

12.11
16.79
18.70
19.37
19.60
19.67
19.70

02 [%]
-0.11
9.74

CO2 [%]
1.62
1.87
1.98
2.03
2.05
2.06
2.06
2.06
2.08
2.09
3.12
7.54
9.06
9.56
9.72
9.80
9.82
9.84
9.85
9.85
9.85
9.86
9.86
9.86
9.86
9.86
9.87
9.88
9.88
9.88
7.67
3.34
1.56
1.06
0.87
0.79
0.77

CO2 [%]
0.27
2.06
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Hollingswoth & Vose

CFU #112

Run #3

Date Time 02 [%] CO2 [%]
9/13/2018 15:44:15 19.75 0.70
9/13/2018 15:45:15 19.74 0.71
9/13/2018 15:46:15 19.75 0.70
9/13/2018 15:47:15 19.75 0.70
9/13/2018 15:48:15 19.75 0.70
9/13/2018 15:49:15 19.75 0.69
9/13/2018 15:50:15 19.74 0.70
9/13/2018 15:51:15 19.74 0.69
9/13/2018 15:52:15 19.74 0.69
9/13/2018 15:53:15 19.74 0.69
9/13/2018 15:54:15 19.75 0.69
9/13/2018 15:55:15 19.74 0.69
9/13/2018 15:56:15 19.74 0.69
9/13/2018 15:57:15 19.74 0.70
9/13/2018 15:58:15 19.74 0.70
9/13/2018 15:59:15 19.75 0.69
9/13/2018 16:00:15 19.75 0.70
9/13/2018 16:01:15 19.75 0.70
9/13/2018 16:02:15 19.74 0.71
9/13/2018 16:03:15 19.74 0.71
9/13/2018 16:04:15 19.74 0.71
9/13/2018 16:05:15 19.74 0.71
9/13/2018 16:06:15 19.67 0.71
9/13/2018 16:07:15 19.66 0.71
9/13/2018 16:08:15 19.66 0.70
9/13/2018 16:09:15 19.67 0.71
9/13/2018 16:10:15 19.66 0.71
9/13/2018 16:11:15 19.67 0.70
9/13/2018 16:12:15 19.66 0.70
9/13/2018 16:13:15 19.66 0.70
9/13/2018 16:14:15 19.66 0.70
9/13/2018 16:15:15 19.66 0.70
9/13/2018 16:16:15 19.66 0.69
9/13/2018 16:17:15 19.66 0.69
9/13/2018 16:18:15 19.66 0.69
9/13/2018 16:19:15 19.67 0.69
9/13/2018 16:20:15 19.66 0.69
9/13/2018 16:21:15 19.66 0.70
9/13/2018 16:22:15 19.67 0.70
9/13/2018 16:23:15 19.67 0.69
9/13/2018 16:24:15 19.67 0.70
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Hollingswoth & Vose

CFU #112

Run #3

Date Time 02 [%] CO2 [%]
9/13/2018 16:25:15 19.67 0.70
9/13/2018 16:26:15 19.67 0.70
9/13/2018 16:27:15 19.67 0.70
9/13/2018 16:28:15 19.67 0.70
9/13/2018 16:29:15 19.67 0.70
9/13/2018 16:30:15 19.67 0.71
9/13/2018 16:31:15 19.68 0.71
9/13/2018 16:32:15 19.68 0.71
9/13/2018 16:33:15 19.67 0.71
9/13/2018 16:34:15 19.68 0.70
9/13/2018 16:35:15 19.67 0.70
9/13/2018 16:36:15 19.68 0.70
9/13/2018 16:37:15 19.68 0.70
9/13/2018 16:38:15 19.68 0.70
9/13/2018 16:39:15 19.67 0.70
9/13/2018 16:40:15 19.67 0.70
9/13/2018 16:41:15 19.68 0.70
9/13/2018 16:42:15 19.67 0.69
9/13/2018 16:43:15 19.68 0.69
9/13/2018 16:44:15 19.68 0.68
9/13/2018 16:45:15 19.68 0.69
9/13/2018 16:46:15 19.68 0.69
9/13/2018 16:47:15 19.68 0.69
9/13/2018 16:48:15 19.60 0.69
9/13/2018 16:49:15 19.68 0.69
9/13/2018 16:50:15 19.68 0.69
9/13/2018 16:51:15 19.68 0.69
9/13/2018 16:52:15 19.68 0.69
9/13/2018 16:53:15 19.68 0.70
9/13/2018 16:54:15 19.68 0.70
9/13/2018 16:55:15 19.68 0.70
9/13/2018 16:56:15 19.68 0.70
9/13/2018 16:57:15 19.68 0.71
9/13/2018 16:58:15 19.68 0.71
9/13/2018 16:59:15 19.68 0.71
9/13/2018 17:00:15 19.68 0.71
9/13/2018 17:01:15 19.68 0.71
9/13/2018 17:02:15 19.68 0.70
9/13/2018 17:03:15 19.68 0.70
9/13/2018 17:04:15 19.68 0.70
9/13/2018 17:05:15 19.68 0.70

269



Hollingswoth & Vose

CFU #112

Run #3

Date Time 02 [%] CO2 [%]
9/13/2018 17:06:15 19.68 0.71
9/13/2018 17:07:15 19.68 0.70
9/13/2018 17:08:15 19.68 0.71
9/13/2018 17:09:15 19.68 0.70
9/13/2018 17:10:15 19.68 0.70
9/13/2018 17:11:15 19.68 0.69
9/13/2018 17:12:15 19.68 0.69
9/13/2018 17:13:15 19.68 0.69
9/13/2018 17:14:15 19.68 0.69
9/13/2018 17:15:15 19.71 0.68
9/13/2018 17:16:15 19.69 0.69
9/13/2018 17:17:15 19.69 0.69
9/13/2018 17:18:15 19.69 0.69
9/13/2018 17:19:15 19.69 0.69
9/13/2018 17:20:15 19.69 0.69
9/13/2018 17:21:15 19.69 0.69
9/13/2018 17:22:15 19.69 0.69
9/13/2018 17:23:15 19.69 0.69
9/13/2018 17:24:15 19.69 0.69
9/13/2018 17:25:15 19.69 0.70
9/13/2018 17:26:15 19.68 0.70
9/13/2018 17:27:15 19.68 0.70
9/13/2018 17:28:15 19.68 0.70
9/13/2018 17:29:15 19.68 0.70
9/13/2018 17:30:15 19.69 0.69
9/13/2018 17:31:15 19.68 0.70
9/13/2018 17:32:15 19.68 0.70
9/13/2018 17:33:15 19.68 0.70
9/13/2018 17:34:15 19.69 0.69
9/13/2018 17:35:15 19.69 0.69
9/13/2018 17:36:15 19.68 0.69
9/13/2018 17:37:15 19.68 0.69
9/13/2018 17:38:15 19.68 0.68
9/13/2018 17:39:15 19.68 0.69
9/13/2018 17:40:15 19.68 0.68
9/13/2018 17:41:15 19.68 0.68
9/13/2018 17:42:15 19.69 0.68
9/13/2018 17:43:15 19.69 0.68
9/13/2018 17:44:15 19.68 0.68
9/13/2018 17:45:15 19.68 0.69
9/13/2018 17:46:15 19.68 0.68
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Hollingswoth & Vose

CFU #112

Run #3

Date Time 02 [%] CO2 [%]
9/13/2018 17:47:15 19.68 0.68
9/13/2018 17:48:15 19.68 0.69
9/13/2018 17:49:15 19.68 0.69
9/13/2018 17:50:15 19.69 0.68
9/13/2018 17:51:15 19.69 0.69
9/13/2018 17:52:15 19.69 0.69
9/13/2018 17:53:15 19.69 0.69
9/13/2018 17:54:15 19.69 0.70
9/13/2018 17:55:15 19.69 0.69
9/13/2018 17:56:15 19.68 0.70
9/13/2018 17:57:15 19.68 0.70
9/13/2018 17:58:15 19.69 0.69
9/13/2018 17:59:15 19.68 0.70
9/13/2018 18:00:15 19.68 0.70
9/13/2018 18:01:15 19.68 0.69
9/13/2018 18:02:15 19.68 0.69
9/13/2018 18:03:15 19.69 0.69
9/13/2018 18:04:15 19.68 0.69
9/13/2018 18:05:15 19.68 0.68
9/13/2018 18:06:15 19.68 0.68
9/13/2018 18:07:15 19.68 0.68
9/13/2018 18:08:15 19.69 0.68
9/13/2018 18:09:15 19.68 0.68
9/13/2018 18:10:15 19.68 0.68
9/13/2018 18:11:15 19.68 0.68
9/13/2018 18:12:15 19.68 0.68
9/13/2018 18:13:15 19.68 0.68
9/13/2018 18:14:15 19.68 0.69
9/13/2018 18:15:15 19.68 0.69
9/13/2018 18:16:15 19.69 0.69
9/13/2018 18:17:15 19.68 0.69
9/13/2018 18:18:15 19.68 0.69
9/13/2018 18:19:15 19.68 0.69
9/13/2018 18:20:15 19.68 0.70
9/13/2018 18:21:15 19.69 0.69
9/13/2018 18:22:15 19.68 0.70
9/13/2018 18:23:15 19.69 0.69
9/13/2018 18:24:15 19.68 0.70
9/13/2018 18:25:15 19.68 0.69
9/13/2018 18:26:15 19.69 0.69
9/13/2018 18:27:15 19.68 0.70
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Hollingswoth & Vose

CFU #112

Run #3

Date Time 02 [%] CO2 [%]
9/13/2018 18:28:15 19.69 0.69
9/13/2018 18:29:15 19.69 0.69
9/13/2018 18:30:15 19.68 0.69
9/13/2018 18:31:15 19.69 0.68
9/13/2018 18:32:15 19.69 0.68
9/13/2018 18:33:15 19.69 0.68
9/13/2018 18:34:15 19.68 0.68
9/13/2018 18:35:15 19.68 0.69
9/13/2018 18:36:15 19.68 0.69
9/13/2018 18:37:15 19.68 0.68
9/13/2018 18:38:15 19.69 0.68
9/13/2018 18:39:15 19.69 0.68
9/13/2018 18:40:15 19.69 0.68
9/13/2018 18:41:15 19.69 0.68
9/13/2018 18:42:15 19.68 0.69
9/13/2018 18:43:15 19.69 0.68
9/13/2018 18:44:15 19.69 0.69
9/13/2018 18:45:15 19.69 0.69
9/13/2018 18:46:15 19.70 0.68
9/13/2018 18:47:15 19.69 0.69
9/13/2018 18:48:15 19.70 0.70

Final Average 19.69 0.69

Bias Check

Date Time 02[%] CO2[%]
9/13/2018 18:51:15 19.70 0.69
9/13/2018 18:51:25 19.69 0.69
9/13/2018 18:51:35 19.69 0.69
9/13/2018 18:51:45 19.69 0.69
9/13/2018 18:51:55 19.73 0.68
9/13/2018 18:52:05 17.93 1.24
9/13/2018 18:52:15 8.04 1.04
9/13/2018 18:52:25 2.55 0.56
9/13/2018 18:52:35 0.76 0.38
9/13/2018 18:52:45 0.18 0.32
9/13/2018 18:52:55 -0.01 0.30
9/13/2018 18:53:05 -0.08 0.29
9/13/2018 18:53:15 -0.10 0.29
9/13/2018 18:53:25 -0.11 0.29
9/13/2018 18:53:35 -0.12 0.29
9/13/2018 18:53:45 -0.12 0.28

272



Hollingswoth & Vose

CFU #112

Run #3

Date Time 02 [%] CO2 [%]
9/13/2018 18:53:55 -0.12 0.28
9/13/2018 18:54:05 0.26 0.69
9/13/2018 18:54:15 1.26 1.51
9/13/2018 18:54:25 1.61 1.84
9/13/2018 18:54:35 1.71 1.97
9/13/2018 18:54:45 1.75 2.04
9/13/2018 18:54:55 1.76 2.06
9/13/2018 18:55:05 1.77 2.07
9/13/2018 18:55:15 1.76 2.07
9/13/2018 18:55:25 1.76 2.08
9/13/2018 18:55:35 1.79 2.08
9/13/2018 18:55:45 4.26 4.62
9/13/2018 18:55:55 7.88 8.24
9/13/2018 18:56:05 9.08 9.30
9/13/2018 18:56:15 9.48 9.64
9/13/2018 18:56:25 9.61 9.77
9/13/2018 18:56:35 9.66 9.81
9/13/2018 18:56:45 9.68 9.84
9/13/2018 18:56:55 9.68 9.85
9/13/2018 18:57:05 9.69 9.85
9/13/2018 18:57:15 9.69 9.86
9/13/2018 18:57:25 9.69 9.86
9/13/2018 18:57:35 9.70 9.86
9/13/2018 18:57:45 9.70 9.87
9/13/2018 18:57:55 9.68 9.87

02[%] CO2[%]
System Zero -0.12 0.28
System Mid 9.69 2.07
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COMPANY Hollingsworth & Vose |
FACILITY Glass Plant 1 |
LOCATION Corvallis, OR |
SOURCE CFU 112 (2) |
DATE 09/14/18 |
METHOD M29 |
POLLUTANT [Metals |
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 9:35
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 13:02
EPA Method: M29 Partly cloudy, 65 degrees Date: 9/14/2018
Box Operator: RR
Technician(s): CwW
Stack Di ional Data: Equi t:
Circular Meterbox ID 13 Probe ID 3B Liner type Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.216 Nozzle size 0.2153 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area  0.000253 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Filter heat 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.75 "Hg 0O, 19.80 % Pitot X X
Static Pressure 0.56 "H,O CO, 0.70 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.3 "H,O Rec. Nz. 0.201 inches Leak check vacuum, "Hg 11 6
Stack Temperature 190 F
Assumed moisture 2% Nozzle check for roundness:
Assumed meter temp. 69 F 1 2 3
Total number of points 24 0.215 0.215 0.216 inches
Time per point 7.5 Caliper ID# MN-2
Total run time 180
Post Test Calculations: Moisture/Lab:
Sample volume  157.499 dcf Ave. AP 1.388 "H,O Filter Run 1 #
Wet mol. weight 28.71 M (actual) Ave. VAP 1.1776 "H,O Initial Final Gain
Actual H,0O 1.76 % Ave. AH 2.567 "H,O Impingers, g 200.0 225 25.0
Std. meter vol.  158.803 dscf Ave. T 191.1 °F Silica gel, g 238.4 273.8 35.4
Isokinetic Average 994 % Ave. T, 63 °F Total water gain: 60.4
Meter .
Volume (dcf) Velocity Meter Condenser
Time AP Stack Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) |Temp. (°F)| (°F) | Calc. AH | Run AH ("Hg) (°F) (<68°F)
1 7.5 6.290 1.40 191 52 252 2.50 2 253 42
2 15.0 12.900 1.50 194 53 2.70 2.70 25 252 46
3 225 19.480 1.40 185 53 2.55 2.60 25 252 46
4 30.0 26.400 1.50 171 54 2.80 2.80 3 255 45
5 375 32.950 1.40 177 54 2.59 2.60 25 251 45
6 45.0 39.410 1.40 181 55 2.58 2.60 25 253 45
7 52.5 46.020 1.40 183 57 2.58 2.60 3 253 49
8 60.0 52.400 1.30 184 58 2.40 2.40 3 252 52
9 67.5 58.910 1.40 186 61 2.59 2.60 3 255 52
10 75.0 65.270 1.30 188 63 2.40 2.40 3 250 53
11 825 71.640 1.30 190 64 2.40 2.40 3 253 53
12 90.0 78.009 1.30 191 65 2.40 2.40 3 250 54
13 97.5 84.380 1.30 193 64 2.39 2.40 3 252 56
14 105.0 90.950 1.40 194 64 2.57 2.60 3 254 47
15 1125 97.570 1.40 195 65 2.57 2.60 3 253 48
16 120.0 104.430 1.50 197 65 2.75 2.80 3 254 50
17 127.5 111.340 1.50 198 67 2.75 2.80 3 254 51
18 135.0 117.950 1.40 196 68 2.58 2.60 3 252 54
19 1425 124.610 1.40 196 69 2.59 2.60 3 253 55
20 150.0 131.270 1.40 197 70 2.59 2.60 3 254 53
21 157.5 137.960 1.40 198 72 2.59 2.60 3 253 53
22 165.0 144.610 1.40 200 72 2.59 2.60 3 255 54
23 172.5 151.050 1.30 201 73 2.40 2.40 3 254 55
24 180.0 157.499 1.30 201 73 2.40 2.40 3 254 55
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 13:20
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 16:25
EPA Method: M29 Partly cloudy, 65 degrees Date: 9/14/2018
Box Operator: RR
Technician(s): CwW
Stack Di ional Data: Equipment:
Circular Meterbox ID 13 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.216 Nozzle size: 0.2153 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000253 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.75 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.3 "H,0 Rec. Nz. 0.202 inches Leak check vacuum, "Hg: 15 6
Stack Temperature 190 F
Assumed moisture 1.76 % Nozzle check for roundness:
Assumed meter temp. 63 F 1 2 3
Total number of points 24 0.215 0.215 0.216 inches
Time per point 7.5 Caliper ID# MN-2
Total run time 180
Post Test Calculations: Moisture/Lab:
Sample volume  162.309 dcf Ave. AP 1.396 "H,O Filter Run2 #
Wet mol. weight 28.71 M (actual) Ave. VAP 1.1811 "H,O Initial Final Gain
Actual H,O 1.7 % Ave. AH 2.592 "H,O Impingers, g 200.0 225 25.0
Std. meter vol.  159.338 dscf Ave. T; 204.7 °F Silica gel, g 246.6 280.3 33.7
Isokinetic Average 100.4 % Ave. T, 77.2 °F Total water gain: 58.7
Meter Velocity Meter Condenser
Time Volume (dcf) AP Stack Temp. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,O0) |Temp. (°F)| (°F) |Calc. AH| Run AH ("Hg) (°F) (<68°F)
1 7.5 6.430 1.30 201 71 240 2.40 25 255 59
2 15.0 13.090 1.40 200 72 2.60 2.60 3 254 48
3 225 20.040 1.50 203 72 2.77 2.80 3 253 48
4 30.0 26.920 1.50 203 72 277 2.80 3 254 48
5 375 34.030 1.50 204 73 2.77 2.80 3 255 48
6 45.0 40.850 1.40 204 73 2.59 2.60 3 252 50
7 525 47.590 1.40 204 75 2.60 2.60 3 251 50
8 60.0 54.320 1.40 205 76 2.60 2.60 3 247 50
9 67.5 61.120 1.40 206 77 2.60 2.60 3 252 52
10 75.0 68.040 1.40 207 78 2.60 2.60 3 254 53
11 82.5 74.550 1.30 208 79 241 2.40 3 251 53
12 90.0 81.027 1.30 208 79 241 2.40 3 253 54
13 97.5 87.840 1.40 207 79 2.60 2.60 3 254 62
14 105.0 94.750 1.40 208 79 2.60 2.60 3 253 53
15 112.5 101.600 1.40 207 80 2.61 2.60 3 253 54
16 120.0 108.630 1.50 206 80 2.80 2.80 3 253 54
17 127.5 115.730 1.50 206 80 2.80 2.80 3 253 55
18 135.0 122.250 1.30 205 80 243 2.40 25 253 55
19 142.5 128.790 1.30 204 80 243 2.40 25 253 56
20 150.0 135.540 1.40 205 80 2.62 2.60 3 253 56
21 157.5 142.300 1.40 205 80 2.62 2.60 3 253 57
22 165.0 149.060 1.40 204 79 2.62 2.60 3 253 59
23 172.5 155.800 1.40 203 79 2.62 2.60 3 253 59
24 180.0 162.309 1.30 200 79 2.44 2.40 3 251 58
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 10:15
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 13:21
EPA Method: M29 Partly cloudy, 65 degrees Date:  9/15/2018
Box Operator: RR
Technician(s): CW
Stack Di I Data: Equipment:
Circular Meterbox ID 13 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.216 Nozzle size: 0.2153 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000253 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.3 "H,0 Rec. Nz. 0.199 inches Leak check vacuum, "Hg: 10 8
Stack Temperature 190 F
Assumed moisture 1.7 % Nozzle check for round
Assumed meter temp. 712 F 1 2 3
Total number of points 24 0.215 0.215 0.216 inches
Time per point 7.5 Caliper ID# MN-2
Total run time 180
Post Test Calculations: Moisture/Lab:
Sample volume 157.751 dcf Ave. AP 1.358 "H,O Filter Run3 #
Wet mol. weight 28.69 M; (actual) Ave. VAP 1.1653 "H,0 Initial Final Gain
Actual H,O 1.96 % Ave. AH 2.529 "H,O Impingers, g 200.0 235 35.0
Std. meter vol.  157.726 dscf Ave. T, 186.8 °F Silica gel, g 255.3 287.4 32.1
Isokinetic Average 99.7 % Ave. T, 65.6 °F Total water gain: 67.1
Meter Velocity Stack Meter Condenser
Time | Yolume (def) AP Temp. | Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) AH Run AH ("Hg) (°F) (<68°F)
1 7.5 6.380 1.30 150 50 251 2.50 35 255 47
2 15.0 13.000 1.40 158 51 2.67 2.70 4 249 45
3 22.5 19.630 1.40 165 53 2.65 2.70 4 256 50
4 30.0 26.170 1.40 171 55 2.63 2.60 4 254 54
5 37.5 32.800 1.40 176 58 2.63 2.60 4 253 57
6 45.0 39.450 1.40 180 60 2.62 2.60 4 254 60
7 52.5 46.090 1.40 183 62 2.62 2.60 4 253 52
8 60.0 52.470 1.30 185 63 243 2.40 35 251 47
9 67.5 58.880 1.30 187 64 243 2.40 35 253 47
10 75.0 65.310 1.30 188 66 243 2.40 35 253 47
11 82.5 71.980 1.40 188 67 2.62 2.60 4 251 47
12 90.0 78.439 1.30 191 68 243 2.40 35 250 48
13 97.5 84.830 1.30 191 68 243 2.40 35 258 54
14 105.0 91.490 1.40 190 68 2.62 2.60 4 254 48
15 112.5 98.200 1.40 194 70 2.61 2.60 4 255 49
16 120.0 104.900 1.40 193 70 2.62 2.60 4 253 50
17 127.5 111.650 1.40 194 71 2.62 2.60 4 256 51
18 135.0 118.320 1.40 196 71 2.61 2.60 4 250 50
19 142.5 125.100 1.40 197 71 2.61 2.60 4 254 51
20 150.0 131.800 1.40 199 71 2.60 2.60 4 253 52
21 157.5 138.290 1.30 200 73 242 2.40 35 252 52
22 165.0 144.810 1.30 201 74 242 2.40 35 253 52
23 172.5 151.270 1.30 201 75 243 2.40 35 252 53
24 180.0 157.751 1.30 204 76 242 2.40 35 258 53
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Isokinetic Field Data

Field Data and Calculations
Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 1

Location: Corvallis, OR Start Time: 9:35

Source: CFU 112 (2) End Time: 13:02

Method: 29 Date: 9/14/2018

Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T, °F \/Dp
0.000
7.5 6.290 2.50 52 1 1.40 191 1.1832

15.0 12.900 2.70 53 2 1.50 194 1.2247
22.5 19.480 2.60 53 3 1.40 185 1.1832
30.0 26.400 2.80 54 4 1.50 171 1.2247
37.5 32.950 2.60 54 5 1.40 177 1.1832
45.0 39.410 2.60 55 6 1.40 181 1.1832
52.5 46.020 2.60 57 7 1.40 183 1.1832
60.0 52.400 2.40 58 8 1.30 184 1.1402
67.5 58.910 2.60 61 9 1.40 186 1.1832
75.0 65.270 2.40 63 10 1.30 188 1.1402
82.5 71.640 2.40 64 11 1.30 190 1.1402
90.0 78.009 2.40 65 12 1.30 191 1.1402
97.5 84.380 2.40 64 13 1.30 193 1.1402
105.0 90.950 2.60 64 14 1.40 194 1.1832
112.5 97.570 2.60 65 15 1.40 195 1.1832
120.0 104.430 2.80 65 16 1.50 197 1.2247
127.5 111.340 2.80 67 17 1.50 198 1.2247
135.0 117.950 2.60 68 18 1.40 196 1.1832
142.5 124.610 2.60 69 19 1.40 196 1.1832
150.0 131.270 2.60 70 20 1.40 197 1.1832
157.5 137.960 2.60 72 21 1.40 198 1.1832
165.0 144.610 2.60 72 22 1.40 200 1.1832
172.5 151.050 2.40 73 23 1.30 201 1.1402
180.0 157.499 2.40 73 24 1.30 201 1.1402
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Client:
Source:

Hollingsworth & Vose
CFU 112 (2)

Run: 1
Date: 09/14/18

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 180 min Circular

Sample Time Interval 7.5 min Diameter 30.000 in
Meter Volume, V,, 157.499 dcf Rectangular

Water Volume 60.4 ml (g) Width in
Nozzle Diameter, N, 0.2153 in. Length in
Nozzle Area 0.000253 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 29.75 "Hg CO, Average 0.51 %vd
Static Pressure 0.56 "H,O O, Average 19.91 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9985 Y

Field Data Averages

Meter Stack

AH 2.567 "H,0 \Dp 1.1776 "H,0
Temperature, T, 63.0 °F Temperature, T 191.1 °F
Temperature, T, 523.0 "A °R)  Temperature, T, 651.1 A (°R)
Pressure Meter, P, 29.939 "Hg Pressure Stack, P, 29.791 "Hg

Field Data Calculations
Meter Box Capture

158.803 dscf
4.497 dscm
200.279 awct

Standard Volume, V,a)

Actual Volume, V ,cran)
Gas Stream Moisture

Moisture Vapor, Vw g, 2.842 scf
Moisture, B, 0.0176

Moisture EPA M4 1.76 %v

EPA Method 3 Gas Density

Dry, My 28.88 Ib/Ib-mole
Wet, M, 28.69 Ib/Ib-mole

Percent Isokinetic 99.3 %

EPA Method 2 Stack Gas Flowrate:

Velocity, V, 73.81 fps

Volume (actual) 21,740.0 awcfm
21,357.4 adcfm

1,053,223.3 wscf/hr

1,034,686.6 dscf/hr
17,244.8 dscf/min

Volume (standard)
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Isokinetic Field Data
Field Data and Calculations
Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 2

Location: Corvallis, OR Start Time: 13:20

Source: CFU 112 (2) End Time: 16:25

Method: 29 Date: 09/14/18

Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min. ft’ "H,0 T, °F Point "H,0 T, °F \/Dp
0.000
7.5 6.430 2.40 71 1 1.30 201 1.1402

15.0 13.090 2.60 72 2 1.40 200 1.1832
22.5 20.040 2.80 72 3 1.50 203 1.2247
30.0 26.920 2.80 72 4 1.50 203 1.2247
37.5 34.030 2.80 73 5 1.50 204 1.2247
45.0 40.850 2.60 73 6 1.40 204 1.1832
52.5 47.590 2.60 75 7 1.40 204 1.1832
60.0 54.320 2.60 76 8 1.40 205 1.1832
67.5 61.120 2.60 77 9 1.40 206 1.1832
75.0 68.040 2.60 78 10 1.40 207 1.1832
82.5 74.550 2.40 79 11 1.30 208 1.1402
90.0 81.027 2.40 79 12 1.30 208 1.1402
97.5 87.840 2.60 79 13 1.40 207 1.1832
105.0 94.750 2.60 79 14 1.40 208 1.1832
112.5 101.600 2.60 80 15 1.40 207 1.1832
120.0 108.630 2.80 80 16 1.50 206 1.2247
127.5 115.730 2.80 80 17 1.50 206 1.2247
135.0 122.250 2.40 80 18 1.30 205 1.1402
142.5 128.790 2.40 80 19 1.30 204 1.1402
150.0 135.540 2.60 80 20 1.40 205 1.1832
157.5 142.300 2.60 80 21 1.40 205 1.1832
165.0 149.060 2.60 79 22 1.40 204 1.1832
172.5 155.800 2.60 79 23 1.40 203 1.1832
180.0 162.309 2.40 79 24 1.30 200 1.1402
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Client: Hollingsworth & Vose Run: 2
Source: CFU112 (2) Date: 09/14/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 180 min Circular

Sample Time Interval 7.5 min Diameter 30.000 in
Meter Volume, V,, 162.309 dcf Rectangular

Water Volume 58.7 ml (g) Width in
Nozzle Diameter, N, 0.2153 in. Length in
Nozzle Area 0.000253 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 29.75 "Hg CO, Average 0.52 %vd
Static Pressure 0.56 "H,0O O, Average 20.15 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9985Y

Field Data Averages

Meter Stack

AH 2.592 "H,0 \Dp 1.1811 "H,0
Temperature, T, 77.2 °F Temperature, T 204.7 °F
Temperature, T, 537.2 A (°R) Temperature, T, 664.7 “A (’R)
Pressure Meter, P, 29.941 "Hg Pressure Stack, P, 29.791 "Hg
Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, V) 159.338 dscf Velocity, V, 74.78 fps

4.512 dscm
Actual Volume, V ,cra) 205.025 awcf

Gas Stream Moisture

Moisture Vapor, Vw g, 2.762 scf
Moisture, B, 0.0170

Moisture EPA M4 1.70 %v

EPA Method 3 Gas Density

Dry, My 28.89 Ib/Ib-mole
Wet, M, 28.70 Ib/Ib-mole
Percent Isokinetic 100.4 %

Volume (actual)

Volume (standard)

22,025.7 awcfm
21,651.3 adcfm
1,045,232.1 wscf/hr
1,027,463.2 dscf/hr

17,124.4 dscf/min
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Isokinetic Field Data
Field Data and Calculations
Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 3

Location: Corvallis, OR Start Time: 10:15

Source: CFU 112 (2) End Time: 13:21

Method: 29 Date: 09/15/18

Sampling Data Traverse Data
Time Meter AH Meter | Traverse Dp Stack
min ft’ "H,0 T, °F Point "H,0 T, °F \VDp
0.000

7.5 6.380 2.50 50 1 1.30 150 1.1402
15.0 13.000 2.70 51 2 1.40 158 1.1832
22.5 19.630 2.70 53 3 1.40 165 1.1832
30.0 26.170 2.60 55 4 1.40 171 1.1832
37.5 32.800 2.60 58 5 1.40 176 1.1832
45.0 39.450 2.60 60 6 1.40 180 1.1832
52.5 46.090 2.60 62 7 1.40 183 1.1832
60.0 52.470 2.40 63 8 1.30 185 1.1402
67.5 58.880 2.40 64 9 1.30 187 1.1402
75.0 65.310 2.40 66 10 1.30 188 1.1402
82.5 71.980 2.60 67 11 1.40 188 1.1832
90.0 78.439 2.40 68 12 1.30 191 1.1402
97.5 84.830 2.40 68 13 1.30 191 1.1402
105.0 91.490 2.60 68 14 1.40 190 1.1832
112.5 98.200 2.60 70 15 1.40 194 1.1832
120.0 104.900 2.60 70 16 1.40 193 1.1832
127.5 111.650 2.60 71 17 1.40 194 1.1832
135.0 118.320 2.60 71 18 1.40 196 1.1832
142.5 125.100 2.60 71 19 1.40 197 1.1832
150.0 131.800 2.60 71 20 1.40 199 1.1832
157.5 138.290 2.40 73 21 1.30 200 1.1402
165.0 144.810 2.40 74 22 1.30 201 1.1402
172.5 151.270 2.40 75 23 1.30 201 1.1402
180.0 157.751 2.40 76 24 1.30 204 1.1402
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Client: Hollingsworth & Vose Run: 3
Source: CFU112(2) Date: 09/15/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 180 min Circular

Sample Time Interval 7.5 min Diameter 30.000 in
Meter Volume, V,, 157.751 dcf Rectangular

Water Volume 67.1 ml (g) Width in
Nozzle Diameter, N, 0.2153 in. Length in
Nozzle Area 0.000253 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, P, 29.65 "Hg CO, Average 0.51 %vd
Static Pressure 0.56 "H,O O, Average 20.08 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9985 Y

Field Data Averages

Meter Stack

AH 2.529 "H,0 \Dp 1.1653 "H,0
Temperature, T, 65.6 °F Temperature, T 186.8 °F
Temperature, T,, 525.6 "A(°R)  Temperature, T, 646.8 "A (°R)
Pressure Meter, P, 29.836 "Hg Pressure Stack, P, 29.691 "Hg

Field Data Calculations
Meter Box Capture

Standard Volume, V ,a)

Actual Volume, Ve
Gas Stream Moisture

Moisture Vapor, Vw )
Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, M,

Percent Isokinetic

157.726 dscf
4.466 dscm
198.677 awct

3.158 scf
0.0196
1.96 %v

28.88 Ib/Ib-mole
28.67 1b/Ib-mole

99.7 %

EPA Method 2 Stack Gas Flowrate:

Velocity, V| 72.94 fps

Volume (actual) 21,483.7 awcfm
21,062.6 adcfm

1,044,211.4 wscf/hr

1,023,744.9 dsct/hr
17,062.4 dscf/min

Volume (standard)
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Source: CFU 112 (2) Sample Date: 09/14/18
Run: 1
Filter +

Client ID: Front Half Back Half
Analyte < Result < Result FH MDL, BH MDL Units
Antimony < MDL < MDL 1.250 0.500 pg/sample
Arsenic < MDL < MDL 1.750 0.700 pg/sample
Barium 3.390 0.660 0.125 0.050 ug/sample
Beryllium < MDL < MDL 0.050 0.020 pg/sample
Cadmium 0455 < MDL 0.100 0.040 pg/sample
Chromium 1.130 0.266 0.200 0.080 pg/sample
Cobalt < MDL < MDL 0.125 0.050 pg/sample
Copper 2.240 3.720 1.250 0.500 pg/sample
Lead < MDL < MDL 1.250 0.500 pg/sample
Manganese 1.390 0.750 0.075 0.030 pg/sample
Nickel < MDL < MDL 0.750 0.300 pg/sample
Phosphorus 14.700 < MDL 5.000 2.000 pg/sample
Selenium < MDL < MDL 3.750 1.500 pg/sample
Zinc 8.820 3.070 0.750 0.300 pg/sample

Lab ID: 18-S2230 18-S2231

Sample Vol: 250 100 mL
Source: CFU 112 (2) Sample Date: 09/14/18
Run: 2
Filter +

Client ID: Front Half Back Half
Analyte < Result < Result FH MDL. BH MDL Units
Antimony < MDL < MDL 1.250 0.500 pg/sample
Arsenic < MDL < MDL 1.750 0.700 pg/sample
Barium 3.240 0.684 0.125 0.050 pg/sample
Beryllium < MDL < MDL 0.050 0.020 ug/sample
Cadmium 0.426 < MDL 0.100 0.040 pg/sample
Chromium 1.080 0.236 0.200 0.080 pg/sample
Cobalt < MDL < MDL 0.125 0.050 pg/sample
Copper 2.010 3.840 1.250 0.500 pg/sample
Lead < MDL < MDL 1.250 0.500 pg/sample
Manganese 1.300 0.594 0.075 0.030 pg/sample
Nickel < MDL < MDL 0.750 0.300 pg/sample
Phosphorus 9.560 < MDL 5.000 2.000 pg/sample
Selenium < MDL < MDL 3.750 1.500 pg/sample
Zinc 2.760 12.100 0.750 0.300 pg/sample

Lab ID: 18-S2232 18-S2233

Sample Vol: 250 100 mL
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Source:
Run:

Client ID:
Analyte
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Phosphorus
Selenium
Zinc

Lab ID:
Sample Vol:

A A

CFU 112 (2)
3

Filter +
Front Half
Result
MDL
MDL
3.800
MDL
0.462
1.140
MDL
3.000
MDL
1.370
MDL
12.100
MDL
4.000
18-S2234
250

A A

A

Sample Date: 09/15/18

Back Half
Result FH MDL BH MDL Units

MDL 1.250 0.500 pg/sample
MDL 1.750 0.700 pg/sample
0.784 0.125 0.050 pg/sample
MDL 0.050 0.020 pg/sample
MDL 0.100 0.040 pg/sample
0.245 0.200 0.080 pg/sample
0.075 0.125 0.050 pg/sample
3.470 1.250 0.500 pg/sample
MDL 1.250 0.500 pg/sample
0.462 0.075 0.030 pg/sample
MDL 0.750 0.300 pg/sample
MDL 5.000 2.000 pg/sample
MDL 3.750 1.500 ug/sample
1.880 0.750 0.300 pg/sample

18-S2235

100 mL
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Source: CFU 112 (2)
Blank Values
Client ID: Filter MDL
Filter MDL
Analyte < 'sample sample
Antimony < MDL 1.250
Arsenic < MDL 1.750
Barium 2.820 0.125
Beryllium < MDL 0.050
Cadmium 0.365 0.100
Chromium 0.953 0.200
Cobalt < MDL 0.125
Copper < MDL 1.250
Lead < MDL 1.250
Manganese 1.030 0.075
Nickel < MDL 0.750
Phosphorus 13.400 5.000
Selenium < MDL 3.750
Zinc 1.240 0.750
Lab ID: 18-S2237
Sample Vol, ml: 250

A

BH Capture
Soln.

5% HNO;/
10% H,0,
sample

MDL
MDL
0.423
MDL
MDL
0.154
MDL
2.750
MDL
0.980
MDL
MDL
MDL
0.724
18-S2238
100

MDL

5% HNO;/ 10%

H,0, MDL
ug/sample <
0.500 <

0.700 <
0.050

0.020 <
0.040 <
0.080 <
0.050 <
0.500

0.500 <
0.030

0.300 <
2.000 <
1.500 <
0.300 <

FH/BH
Rinse

0.1 N HNO;
sample

MDL
MDL
0.454
MDL
MDL
MDL
MDL
2.120
MDL
0.206
MDL
MDL
MDL
MDL
18-S2236
250

MDL

0.1 N HNO;
MDL
sample

1.250
1.750
0.125
0.050
0.100
0.200
0.125
1.250
1.250
0.075
0.750
5.000
3.750
0.750
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Hollingsworth & Vose Method 29 Metals Blank Calculations Run: 1 1of3

CFU 112 (2)
09/14/18 I I I v v VI VII VIII
Sample* Blank* Blank* Sample* Blank* BH Blank* BH Blank* Allowable
FH FH FH BH BH Corrected Corrected BH
Species Wash+Filter Wash, pg Filter, ng Cap.Sol. Cap.Sol. Cap.Sol. Wash, pg Blank, ng Species
Volume(ml) 100 100 N/A 100 pg/mL 200 100
Sh < 1.250 < 0.5000 < 1.250 < 0.500 < 0.0050 < 1.000 < 0.5000 0.000 Antimony
As < 1.750 < 0.7000 < 1.750 < 0.700 < 0.0070 < 1.400 < 0.7000 0.000 Arsenic
Ba 3.390 0.1816 2.820 0.660 0.0042 0.846 0.1816 1.028 Barium
Be < 0.050 < 0.0200 < 0.050 < 0.020 < 0.0002 < 0.040 < 0.0200 0.000 Beryllium
Cd 0.455 < 0.0400 0.365 < 0.040 < 0.0004 < 0.080 < 0.0400 0.000 Cadmium
Cr 1.130 < 0.0800 0.953 0.266 0.0015 0.308 < 0.0800 0.308 Chromium
Co < 0.125 < 0.0500 < 0.125 < 0.050 < 0.0005 < 0.100 < 0.0500 0.000 Cobalt
Cu 2.240 0.8480 < 1.250 3.720 0.0275 5.500 0.8480 6.348 Copper
Pb < 1.250 < 0.5000 < 1.250 < 0.500 < 0.0050 < 1.000 < 0.5000 0.000 Lead
Mn 1.390 0.0824 1.030 0.750 0.0098 1.960 0.0824 2.042 Manganese
Ni < 0.750 < 0.3000 < 0.750 < 0.300 < 0.0030 < 0.600 < 0.3000 0.000 Nickel
P 14.700 < 2.0000 13.400 < 2.000 < 0.0200 < 4.000 < 2.0000 0.000 Phosphorus
Se < 3.750 < 1.5000 < 3.750 < 1.500 < 0.0150 < 3.000 < 1.5000 0.000 Selenium
Zn 8.820 < 0.3000 1.240 3.070 0.0072 1.448 < 0.3000 1.448 Zinc
Lab: 18-S2230 18-S2236  18-S2237 18-S2231 18-S2238
Content: 0.1INHNO;, 0.INHNO; 0.1INHNO; 5%HNO;/  5%HNO;/ 5%HNO;/ 0.1INHNO;,
FH Filter & Probe Rinse 10%H,0, 10%H,0, 10%H,0,
100ml 0.1N HNOs; rinse BH Imps 1&2
Same as BH 100ml .1N HNO; rinse Same as FH
Blank Wash 200ml 5%HNO/10%H,0, reagent Blank Wash
Blanks are prorated to reflect 100ml for HNO; and 200ml for HNO5/H,0,
* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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CFU 112 (2)
9/14/18

Species
Sbh
As
Ba
Be
Cd
Cr
Co
Cu
Pb

Mn
Ni
P
Se
Zn

Allowable FH Blank Calculation:

X
Allowable
FH
Blank, ug
0.000
0.000
3.002
0.000
0.365
0.953
0.000
0.848
0.000
1.112
0.000
11.630
0.000
1.240

X1 XII

FH Blank 5% of FH

Corrected Sample, ug
Hg

0.000 < 0.063

0.000 < 0.088

3.002 0.170
0.000 < 0.003
0.365 0.023
0.953 0.057
0.000 < 0.006
0.848 0.112
0.000 < 0.063
1.112 0.070
0.000 < 0.038
13.400 0.735
0.000 < 0.188
1.240 0.441

A = (area of filter, sq. in.)*(1.4 pg/sq.in.)= ug

if A>blank>0, use blank derived

Method 29 Metals Blank Calculations

X111 X1V
Lessor of Greater of
XIor XII A or XIII

0.000 11.63
0.000 11.63
0.170 11.63
0.000 11.63
0.023 11.63
0.057 11.63
0.000 11.63
0.112 11.63
0.000 11.63
0.070 11.63
0.000 11.63
0.735 11.63
0.000 11.63
0.441 11.63
11.63 ug

if blank > A, use greater of A or 5% of sample pug or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

XV
FH
Net

Sample, g Species

1.250 Antimony
1.750 Arsenic
0.388 Barium
0.050 Beryllium
0.090 Cadmium
0.177 Chromium
0.125 Cobalt
1.392 Copper
1.250 Lead

0.278 Manganese
0.750 Nickel
3.070 Phosphorus
3.750 Selenium
7.580 Zinc

Run: 1

2 0of 3
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CFU 112 (2) Method 29 Metals Blank Calculations Run: 1 30f3
9/14/18

XVI XVII XVIII XIX XX XXI XXII XXIII
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug XVII or XVIII 1ug or XIX Net Net  Total Net
Species Blank, ug Sample, ug Sample, ug Sample, ug Species
Sbh 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Antimony
As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 < 1.750 < 2.450 Arsenic
Ba 1.000 1.028 0.033 0.033 1.000 0.000 0.388 0.388 Barium
Be 0.000 0.000 < 0.001 0.000 1.000 < 0.020 < 0.050 < 0.070 Beryllium
Cd 0.000 0.000 < 0.002 0.000 1.000 < 0.040 0.090 < 0.130 Cadmium
Cr 0.308 0.308 0.013 0.013 1.000 0.000 0.177 0.177 Chromium
Co 0.000 0.000 < 0.003 0.000 1.000 < 0.050 < 0.125 < 0.175 Cobalt
Cu 1.000 6.348 0.186 0.186 1.000 2.720 1.392 4.112 Copper
Pb 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Lead
Mn 1.000 2.042 0.038 0.038 1.000 0.000 0.278 0.278 Manganese
Ni 0.000 0.000 < 0.015 0.000 1.000 < 0.300 < 0.750 < 1.050 Nickel
P 0.000 0.000 < 0.100 0.000 1.000 < 2.000 3.070 < 5.070 Phosphorus
Se 0.000 0.000 < 0.075 0.000 1.000 < 1.500 < 3.750 < 5.250 Selenium
Zn 1.000 1.448 0.154 0.154 1.000 2.070 7.580 9.650 Zinc

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00ug , use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Hollingsworth & Vose

CFU 112 (2)

09/14/18 I II I
Sample* Blank* Blank*
FH FH FH
Species Wash+Filter Wash, pg Filter, ng

Volume(ml) 100 100 N/A
Sb < 1.250 < 0.5000 < 1.250
As < 1.750 < 0.7000 < 1.750
Ba 3.240 0.1816 2.820
Be < 0.050 < 0.0200 < 0.050
Cd 0.426 < 0.0400 0.365
Cr 1.080 < 0.0800 0.953
Co < 0.125 < 0.0500 < 0.125
Cu 2.010 0.8480 < 1.250
Pb < 1.250 < 0.5000 < 1.250
Mn 1.300 0.0824 1.030
Ni < 0.750 < 0.3000 < 0.750
P 9.560 < 2.0000 13.400
Se < 3.750 < 1.5000 < 3.750
Zn 2.760 < 0.3000 1.240
Lab: 18-S2232 18-S2236  18-S2237
Content: 0.INHNO; 0.INHNO; 0.1NHNO;

FH Filter & Probe Rinse
100ml 0.1N HNOj rinse
Same as BH
Blank Wash

A

Method 29 Metals Blank Calculations

v v VI VII
Sample* Blank* BH Blank* BH Blank*
BH BH Corrected Corrected
Cap.Sol. Cap.Sol. Cap.Sol. Wash, pg
100 pg/mL 200 100
0.500 < 0.0050 < 1.000 < 0.5000
0.700 < 0.0070 < 1.400 < 0.7000
0.684 0.0042 0.846 0.1816
0.020 < 0.0002 < 0.040 < 0.0200
0.040 < 0.0004 < 0.080 < 0.0400
0.236 0.0015 0.308 < 0.0800
0.050 < 0.0005 < 0.100 < 0.0500
3.840 0.0275 5.500 0.8480
0.500 < 0.0050 < 1.000 < 0.5000
0.594 0.0098 1.960 0.0824
0.300 < 0.0030 < 0.600 < 0.3000
2.000 < 0.0200 < 4.000 < 2.0000
1.500 < 0.0150 < 3.000 < 1.5000
12.100 0.0072 1.448 < 0.3000
#REF! 18-S2238
5%HNO;/  5%HNO;/ 5%HNO;/ 0.INHNO;
10%H,0, 10%H,0, 10%H,0,
BH Imps 1&2
100ml . IN HNOs; rinse Same as FH
200ml 5%HNO3/10%H,0, reagent Blank Wash

Blanks are prorated to reflect 100ml for HNO; and 200ml for HNO3/H,0,

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

Run: 2 1of3

VIII

Allowable

BH

Blank, ug Species

0.000 Antimony
0.000 Arsenic
1.028 Barium
0.000 Beryllium
0.000 Cadmium
0.308 Chromium
0.000 Cobalt
6.348 Copper
0.000 Lead

2.042 Manganese
0.000 Nickel
0.000 Phosphorus
0.000 Selenium
1.448 Zinc
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CFU 112 (2)
9/14/18
X
Allowable
FH
Species Blank, ug
Sb 0.000
As 0.000
Ba 3.002
Be 0.000
Cd 0.365
Cr 0.953
Co 0.000
Cu 0.848
Pb 0.000
Mn 1.112
Ni 0.000
P 11.630
Se 0.000
Zn 1.240

Allowable FH Blank Calculation:

XI XII
FH Blank 5% of FH
Corrected Sample, ug
Hg

0.000 < 0.063
0.000 < 0.088

3.002 0.162
0.000 < 0.003
0.365 0.021
0.953 0.054
0.000 < 0.006
0.848 0.101
0.000 < 0.063
1.112 0.065
0.000 < 0.038
13.400 0.478
0.000 < 0.188
1.240 0.138

A = (area of filter, sq. in.)*(1.4 pg/sq.in.)= ug

if A>blank>0, use blank derived

Method 29 Metals Blank Calculations

XIII XIV
Lessor of Greater of
XIor XII A or XIII

0.000 11.63
0.000 11.63
0.162 11.63
0.000 11.63
0.021 11.63
0.054 11.63
0.000 11.63
0.101 11.63
0.000 11.63
0.065 11.63
0.000 11.63
0.478 11.63
0.000 11.63
0.138 11.63
11.63 ug

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

XV
FH
Net

Sample, #g Species

1.250 Antimony
1.750 Arsenic
0.238 Barium
0.050 Beryllium
0.061 Cadmium
0.127 Chromium
0.125 Cobalt
1.162 Copper
1.250 Lead

0.188 Manganese
0.750 Nickel
-2.070 Phosphorus
3.750 Selenium
1.520 Zinc

Run: 2

20f 3
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CFU 112 (2)
9/14/18
XVI
Allowable
BH
Species Blank, ug
Sb 0.000
As 0.000
Ba 1.000
Be 0.000
Cd 0.000
Cr 0.308
Co 0.000
Cu 1.000
Pb 0.000
Mn 1.000
Ni 0.000
P 0.000
Se 0.000
Zn 1.000

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived

Xvil

Blank BH 5% of BH Lessor of

XVIII

Method 29 Metals Blank Calculations

XIX

XX
Greater of

Total sample, ug XVIIor XvIIl lug or XIX

0.000 <
0.000 <
1.028
0.000 <
0.000 <
0.308
0.000 <
6.348
0.000 <
2.042
0.000 <
0.000 <
0.000 <
1.448

0.025
0.035
0.034
0.001
0.002
0.012
0.003
0.192
0.025
0.030
0.015
0.100
0.075
0.605

0.000
0.000
0.034
0.000
0.000
0.012
0.000
0.192
0.000
0.030
0.000
0.000
0.000
0.605

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

A

XXI
BH
Net

Sample, ug
0.500 <
0.700 <
0.000
0.020 <
0.040
0.000
0.050 <
2.840
0.500 <
0.000
0.300 <
2.000
1.500 <

11.100

if blank >1.00ug , use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

XXII
FH
Net

Sample, ug

1.250 <

1.750 <

0.238

0.050 <

0.061 <

0.127

0.125 <

1.162

1.250 <

0.188

0.750 <

0.000 <

3.750 <

1.520

Run: 2 30f3

XXIIT

FH+BH
Total Net
Sample, #g Species

1.750 Antimony
2.450 Arsenic
0.238 Barium
0.070 Beryllium
0.101 Cadmium
0.127 Chromium
0.175 Cobalt
4.002 Copper
1.750 Lead
0.188 Manganese
1.050 Nickel
2.000 Phosphorus
5.250 Selenium
12.620 Zinc
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Hollingsworth & Vose Method 29 Metals Blank Calculations Run: 3 1of3

CFU 112 (2)
09/15/18 I I I v v VI VII VIII
Sample* Blank* Blank* Sample* Blank* BH Blank* BH Blank* Allowable
FH FH FH BH BH Corrected Corrected BH
Species Wash+Filter Wash, pg Filter, ng Cap.Sol. Cap.Sol. Cap.Sol. Wash, pg Blank, ug Species
Volume(ml) 100 100 N/A 100 pg/mL 200 100
Shb < 1.250 < 0.5000 < 1.250 < 0.500 < 0.0050 < 1.000 < 0.5000 0.000 Antimony
As < 1.750 < 0.7000 < 1.750 < 0.700 < 0.0070 < 1.400 < 0.7000 0.000 Arsenic
Ba 3.800 0.1816 2.820 0.784 0.0042 0.846 0.1816 1.028 Barium
Be < 0.050 < 0.0200 < 0.050 < 0.020 < 0.0002 < 0.040 < 0.0200 0.000 Beryllium
Cd 0.462 < 0.0400 0.365 < 0.040 < 0.0004 < 0.080 < 0.0400 0.000 Cadmium
Cr 1.140 < 0.0800 0.953 0.245 0.0015 0.308 < 0.0800 0.308 Chromium
Co < 0.125 < 0.0500 < 0.125 0.075 < 0.0005 < 0.100 < 0.0500 0.000 Cobalt
Cu 3.000 0.8480 < 1.250 3.470 0.0275 5.500 0.8480 6.348 Copper
Pb < 1.250 < 0.5000 < 1.250 < 0.500 < 0.0050 < 1.000 < 0.5000 0.000 Lead
Mn 1.370 0.0824 1.030 0.462 0.0098 1.960 0.0824 2.042 Manganese
Ni < 0.750 < 0.3000 < 0.750 < 0.300 < 0.0030 < 0.600 < 0.3000 0.000 Nickel
P 12.100 < 2.0000 13.400 < 2.000 < 0.0200 < 4.000 < 2.0000 0.000 Phosphorus
Se < 3.750 < 1.5000 < 3.750 < 1.500 < 0.0150 < 3.000 < 1.5000 0.000 Selenium
Zn 4.000 < 0.3000 1.240 1.880 0.0072 1.448 < 0.3000 1.448 Zinc
Lab: 18-S2234 18-S2236  18-S2237 18-S2235 18-S2238
Content: 0.INHNO; 0.INHNO; O0.INHNO; 5%HNO;/ 5%HNO;/ 5%HNO;/ 0.1NHNO;
FH Filter & Probe Rinse 10%H,0, 10%H,0, 10%H,0,
100ml 0.1N HNOs; rinse BH Imps 1&2
Same as BH 100ml . IN HNOs; rinse Same as FH
Blank Wash 200ml 5%HNO3/10%H,0, reagent Blank Wash
Blanks are prorated to reflect 100ml for HNO; and 200ml for HNO3/H,0,
* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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CFU 112 (2)
9/15/18

Species
Sb
As
Ba
Be
Cd
Cr
Co
Cu
Pb

Mn
Ni
P
Se
Zn

Allowable FH Blank Calculation:

X
Allowable
FH
Blank, ug
0.000
0.000
3.002
0.000
0.365
0.953
0.000
0.848
0.000
1.112
0.000
11.630
0.000
1.240

XI XII

FH Blank 5% of FH

Corrected Sample, ug
Hg

0.000 < 0.063

0.000 < 0.088

3.002 0.190
0.000 < 0.003
0.365 0.023
0.953 0.057
0.000 < 0.006
0.848 0.150
0.000 < 0.063
1.112 0.069
0.000 < 0.038
13.400 0.605
0.000 < 0.188
1.240 0.200

A = (area of filter, sq. in.)*(1.4 pg/sq.in.)= ug

if A>blank>0, use blank derived

Method 29 Metals Blank Calculations

XIII XIV
Lessor of Greater of
XIor XII A or XIII

0.000 11.63
0.000 11.63
0.190 11.63
0.000 11.63
0.023 11.63
0.057 11.63
0.000 11.63
0.150 11.63
0.000 11.63
0.069 11.63
0.000 11.63
0.605 11.63
0.000 11.63
0.200 11.63
11.63 ug

if blank > A, use greater of A or 5% of sample pg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown

XV
FH
Net

Sample, #g Species

1.250 Antimony
1.750 Arsenic
0.798 Barium
0.050 Beryllium
0.097 Cadmium
0.187 Chromium
0.125 Cobalt
2.152 Copper
1.250 Lead

0.258 Manganese
0.750 Nickel
0.470 Phosphorus
3.750 Selenium
2.760 Zinc

Run: 3

20f 3
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CFU 112 (2) Method 29 Metals Blank Calculations Run: 3 30f3
9/15/18

XVI XVl XVIII XIX XX XXI XXI1I XXIII
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH
BH Total sample, ug XVIIor XvVII lzg or XIX Net Net Total Net
Species Blank, ug Sample, ug Sample, ug  Sample, ug Species
Sb 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Antimony
As 0.000 0.000 < 0.035 0.000 1.000 < 0.700 < 1.750 < 2.450 Arsenic
Ba 1.000 1.028 0.039 0.039 1.000 0.000 0.798 0.798 Barium
Be 0.000 0.000 < 0.001 0.000 1.000 < 0.020 < 0.050 < 0.070 Beryllium
Cd 0.000 0.000 < 0.002 0.000 1.000 < 0.040 0.097 < 0.137 Cadmium
Cr 0.308 0.308 0.012 0.012 1.000 0.000 0.187 0.187 Chromium
Co 0.000 0.000 0.004 0.000 1.000 0.075 < 0.125 < 0.200 Cobalt
Cu 1.000 6.348 0.174 0.174 1.000 2.470 2.152 4.622 Copper
Pb 0.000 0.000 < 0.025 0.000 1.000 < 0.500 < 1.250 < 1.750 Lead
Mn 1.000 2.042 0.023 0.023 1.000 0.000 0.258 0.258 Manganese
Ni 0.000 0.000 < 0.015 0.000 1.000 < 0.300 < 0.750 < 1.050 Nickel
P 0.000 0.000 < 0.100 0.000 1.000 < 2.000 0.470 < 2.470 Phosphorus
Se 0.000 0.000 < 0.075 0.000 1.000 < 1.500 < 3.750 < 5.250 Selenium
Zn 1.000 1.448 0.094 0.094 1.000 0.880 2.760 3.640 Zinc

Allowable BH Blank Calculation:
if 1.00ug >blank>0, use blank derived
if blank >1.00ug , use greater of 1.00 or 5% of sample ug or BH blank whichever is lessor

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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EPA Method 29
Gas Stream Characteristics
Test Summary

Client: Hollingsworth & Vose
Source: CFU 112 (2)
Location: Corvallis, OR

Run 1 2 3
Date 9/14/2018 9/14/2018 9/15/2018
Run Start Time 9:35 13:20 10:15
Run End Time 13:02 16:25 13:21
Duration, min. 180 180 180 Average
Barometric Pressure, ''Hg 29.75 29.75 29.65 29.72
Nozzle Dia., in. 0.2153 0.2153 0.2153 0.2153
Isokinetic Average, % 99.3 100.4 99.7 99.8
Sample Volume, dscf 158.803 159.338 157.726 158.622
Sample Volume, dscm 4.497 4.512 4.466 4.492
Stack Diameter, in. 30.00 30.00 30.00 30.00
Stack Area, sq.ft. 4.909 4.909 4.909 4.909
CO,; %vd 0.51 0.52 0.51 0.51
0, %vd 19.91 20.15 20.08 20.05
Static Press., ""H,O 0.56 0.56 0.56 0.56
H,0 %v 1.76 1.70 1.96 1.81
Wet Molecular Weight, 1b/lb-mole 28.69 28.70 28.67 28.69
Velocity, FPS 73.81 74.78 72.94 73.84
ADCFM 21,357.4 21,651.3 21,062.6 21,357.1
AWCFM 21,740.0 22,025.7 21,483.7 21,749.8
DSCFM 17,244.8 17,1244 17,062.4 17,143.9
Stack Temperature, °F 191.1 204.7 186.8 194.2
Production Data Glass Production Ibs/hr 695.2 700.4 691.2 695.6
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Hollingsworth & Vose Test: M29
CFU 112 (2)
Metals Results Summary
Run 1

Total FH Net BH Net
Species ug pg/dscm Ib/hr 1b/1b glass ug pg/dscm Ib/hr 1b/1b glass ug pg/dscm Ib/hr 1b/1b glass
Antimony 1.750] < 0.389| < 2.51E-05[ < 3.62E-08|< 1.250f < 0.278| < 1.80E-05[ < 2.58E-08[ < 0.500( < 0.111f{ < 7.18E-06] < 1.03E-08
Arsenic 2450 < 0.545| < 3.52E-05| < 5.06E-08|< 1.750] < 0.389] < 2.51E-05| < 3.62E-08] < 0.700] < 0.156[< 1.01E-05[ < 1.45E-08
Barium 0.388 0.086 5.58E-06 8.03E-09 0.388 0.086 5.58E-06 8.03E-09 0.000 0.000 0.00E+00 0.00E+00
Beryllium 0.070] < 0.016/]<  1.01E-06| < 1.45E-09|< 0.050] < 0.011] < 7.18E-07| < 1.03E-09| < 0.020] < 0.004[ < 2.87E-07[ < 4.13E-10
Cadmium 0.130] < 0.029] < 1.87E-06( < 2.69E-09 0.090 0.020 1.29E-06 1.86E-09[ <  0.040[ < 0.009( < 5.75E-07| < 8.27E-10
Chromium 0.177 0.039 2.54E-06 3.66E-09 0.177 0.039 2.54E-06 3.66E-09 0.000 0.000 0.00E+00 0.00E+00
Cobalt 0.175] < 0.039] < 2.51E-06[ < 3.62E-09|< 0.125( < 0.028| < 1.80E-06f < 2.58E-09[ < 0.050( < 0.011f{< 7.18E-07| < 1.03E-09
Copper 4.112 0.914 5.91E-05 8.50E-08 1.392 0.310 2.00E-05 2.88E-08 2.720 0.605 3.91E-05 5.62E-08
Lead 1.750] < 0.389| < 2.51E-05[ < 3.62E-08|< 1.250f < 0.278| < 1.80E-05( < 2.58E-08[ < 0.500( < 0.111f{ < 7.18E-06] < 1.03E-08
Manganese 0.278 0.062 3.99E-06 5.74E-09 0.278 0.062 3.99E-06 5.74E-09 0.000 0.000 0.00E+00 0.00E+00
Nickel 1.050] < 0.233| < 1.51E-05[ < 2.17E-08|< 0.750f < 0.167| < 1.08E-05 < 1.55E-08[ < 0.300( < 0.067| < 4.31E-06] < 6.20E-09
Phosphorus 5.070]| < 1.127| < 7.28E-05| < 1.05E-07 3.070 0.683 4.41E-05 6.34E-08[ < 2.000[ < 0.445|< 2.87E-05| < 4.13E-08
Selenium 5.250( < 1.167[ < 7.54E-05[ < 1.08E-07|< 3.750] < 0.834] < 5.39E-05 < 7.75E-08 < 1.500f < 0.334[ < 2.15E-05| < 3.099E-08
Zinc 9.650 2.146 1.39E-04 1.99E-07 7.580 1.686 1.09E-04 1.57E-07 2.070 0.460 2.97E-05 4.277E-08

Run 2

Total FH Net BH Net
Species ug pg/dscm Ib/hr 1b/1b glass ug pg/dscm Ib/hr 1b/1b glass ug pg/dscm Ib/hr 1b/1b glass
Antimony 1.750] < 0.388| < 2.49E-05[ < 3.55E-08|< 1.250( < 0.277| < 1.78E-05 < 2.54E-08[ < 0.500({<  0.111f{< 7.11E-06] < 1.01E-08
Arsenic 2450 < 0.543| < 3.48E-05[ < 4.97E-08|< 1.750| < 0.388] < 2.49E-05 < 3.55E-08] < 0.700] < 0.155[< 9.95E-06 < 1.42E-08
Barium 0.238 0.053 3.39E-06 4.84E-09 0.238 0.053 3.39E-06 4.84E-09 0.000 0.000 0.00E+00 0.00E+00
Beryllium 0.070] < 0.016/<  9.95E-07| < 1.42E-09|< 0.050] < 0.011| < 7.11E-07| < 1.02E-09| < 0.020] < 0.004[ < 2.84E-07| < 4.05E-10
Cadmium 0.101| < 0.022| < 1.44E-06( < 2.05E-09 0.061 0.014 8.67E-07 1.24E-09( < 0.040[{ <  0.009( < 5.69E-07| < 8.12E-10
Chromium 0.127 0.028 1.81E-06 2.58E-09 0.127 0.028 1.81E-06 2.58E-09 0.000 0.000 0.00E+00 0.00E+00
Cobalt 0.175] < 0.039] < 2.49E-06( < 3.55E-09|< 0.125f < 0.028| < 1.78E-06| < 2.54E-09[ < 0.050{ < 0.011f{< 7.11E-07| < 1.02E-09
Copper 4.002 0.887 5.69E-05 8.12E-08 1.162 0.258 1.65E-05 2.36E-08 2.840 0.629 4.04E-05 5.76E-08
Lead 1.750] < 0.388| < 2.49E-05[ < 3.55E-08|< 1.250( < 0.277| < 1.78E-05 < 2.54E-08[ < 0.500{<  0.111f{< 7.11E-06] < 1.01E-08
Manganese 0.188 0.042 2.67E-06 3.81E-09 0.188 0.042 2.67E-06 3.81E-09 0.000 0.000 0.00E+00 0.00E+00
Nickel 1.050] < 0.233| < 1.49E-05[ < 2.13E-08|< 0.750| < 0.166] < 1.07E-05 < 1.52E-08[ < 0.300[{<  0.066( < 4.27E-06] < 6.09E-09
Phosphorus 2.000] < 0.443| < 2.84E-05[ < 4.06E-08 0.000 0.000 0.00E+00 0.00E+00| < 2.000] < 0.443| < 2.84E-05| < 4.06E-08
Selenium 5.250( < 1.164[ <  7.46E-05[ < 1.07E-07|< 3.750] < 0.831] < 5.33E-05[ < 7.61E-08[ < 1.500[{<  0.332( < 2.13E-05|<  3.04E-08
Zinc 12.620 2.797 1.79E-04 2.56E-07 1.520 0.337 2.16E-05 3.09E-08 11.100 2.460 1.58E-04 2.25E-07

Sb
As
Ba
Be
Cd
Cr
Co
Cu
Pb
Mn
Ni
P
Se
Zn

Sb
As
Ba
Be
Cd
Cr
Co
Cu
Pb
Mn
Ni
P
Se
Zn
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Hollingsworth & Vose Test: M29
CFU 112 (2)
Metals Results Summary

Run 3
Total FH Net BH Net
Species ug pg/dscm 1b/hr 1b/1b glass ug pg/dscm 1b/hr 1b/1b glass ug pg/dscm 1b/hr 1b/1b glass
Antimony <  1.750| < 0.392| < 2.50E-05| < 3.62E-08|< 1.250| < 0280 < 1.79E-05| < 2.59E-08| < 0.500| < 0.112| < 7.16E-06[ < 1.04E-08|Sb
Arsenic < 2450] < 0.549] < 3.51E-05| < 5.07E-08|< 1.750] < 0.392] < 2.50E-05| < 3.62E-08| < 0.700] < 0.157| < 1.00E-05| < 1.45E-08]|As
Barium 0.798 0.179 1.14E-05 1.65E-08 0.798 0.179 1.14E-05 1.65E-08 0.000 0.000 0.00E+00 0.00E+00|Ba
Beryllium < 0.070] < 0.016] < 1.00E-06 < 1.45E-09(< 0.050] < 0.011] < 7.16E-07| < 1.04E-09| < 0.020] < 0.004( < 2.86E-07| < 4.14E-10(Be
Cadmium < 0137 < 0.031| < 1.96E-06( < 2.84E-09 0.097 0.022 1.39E-06 2.01E-09[ < 0.040[ < 0.009| < 5.72E-07| < 8.28E-10|Cd
Chromium 0.187 0.042 2.68E-06 3.87E-09 0.187 0.042 2.68E-06 3.87E-09 0.000 0.000 0.00E+00 0.00E+00|Cr
Cobalt < 0.200] < 0.045| < 2.86E-06| < 4.14E-09|< 0.125] < 0.028| < 1.79E-06| < 2.59E-09 0.075 0.017 1.07E-06 1.55E-09|Co
Copper 4.622 1.035 6.61E-05 9.57E-08 2.152 0.482 3.08E-05 4.46E-08 2.470 0.553 3.53E-05 5.11E-08(Cu
Lead < 1.750| < 0.392| < 2.50E-05| < 3.62E-08|< 1.250| < 0.280| < 1.79E-05[ < 2.59E-08| < 0.500| < 0.112[{ < 7.16E-06| < 1.04E-08(Pb
Manganese 0.258 0.058 3.69E-06 5.33E-09 0.258 0.058 3.69E-06 5.33E-09 0.000 0.000 0.00E+00 0.00E+00|Mn
Nickel < 1.050| < 0.235|<  1.50E-05| < 2.17E-08|< 0.750] < 0.168] < 1.07E-05| < 1.55E-08| < 0.300{ < 0.067| < 4.29E-06[ < 6.21E-09|Ni
Phosphorus |< 2.470(< 0.553] < 3.53E-05| < S5.11E-08 0.470 0.105 6.73E-06 9.73E-09 < 2.000[ < 0448 < 2.86E-05| < 4.14E-08(P
Selenium < 5.250|< 1.176] < 7.51E-05| < 1.09E-07|< 3.750( < 0.840( < 5.37E-05| < 7.76E-08[ < 1.500| <  0.336[ < 2.15E-05|< 3.106E-08(Se
Zinc 3.640 0.815 5.21E-05 7.54E-08 2.760 0.618 3.95E-05 5.71E-08 0.8380 0.197 1.26E-05 1.822E-08|Zn
Mean Runs 1-3
Total FH Net BH Net
Species ug pg/dscm 1b/hr 1b/1b glass ug pg/dscm 1b/hr 1b/1b glass ug pg/dscm 1b/hr 1b/1b glass
Antimony < 1.750| < 0.390| < 2.50E-05| < 3.60E-08|< 1.250| < 0278 < 1.79E-05| < 2.57E-08|<  0.500|< 0.111| < 7.15E-06[ < 1.03E-08|Sb
Arsenic < 2450|< 0.545| < 3.50E-05| < 5.04E-08|< 1.750| < 0.390( < 2.50E-05| < 3.60E-08[<  0.700| < 0.156| < 1.00E-05| < 1.44E-08(As
Barium 0.475 0.106 6.80E-06 9.80E-09 0.475 0.106 6.80E-06 9.80E-09 0.000 0.000 0.00E+00 0.00E+00|Ba
Beryllium < 0.070] < 0.016] < 1.00E-06 < 1.44E-09|< 0.050] < 0.011] < 7.15E-07| < 1.03E-09|< 0.020] < 0.004( < 2.86E-07| < 4.11E-10(Be
Cadmium < 0.123|< 0.027| < 1.75E-06( < 2.52E-09 0.083 0.018 1.18E-06 1.70E-09(<  0.040[ < 0.009] < 5.72E-07| < 8.22E-10|Cd
Chromium 0.164 0.036 2.34E-06 3.37E-09 0.164 0.036 2.34E-06 3.37E-09 0.000 0.000 0.00E+00 0.00E+00|Cr
Cobalt < 0.183| < 0.041|<  2.62E-06| < 3.77E-09|< 0.125] < 0.028| < 1.79E-06| < 2.57E-09|]<  0.058| < 0.013[ < 8.34E-07[ < 1.20E-09(Co
Copper 4.245 0.945 6.07E-05 8.73E-08 1.569 0.350 2.24E-05 3.23E-08 2.677 0.596 3.83E-05 5.50E-08(Cu
Lead <  1.750| < 0.390| < 2.50E-05| < 3.60E-08|< 1.250| < 0.278| < 1.79E-05| < 2.57E-08|<  0.500|< 0.111f{ < 7.15E-06| < 1.03E-08(Pb
Manganese 0.241 0.054 3.45E-06 4.96E-09 0.241 0.054 3.45E-06 4.96E-09 0.000 0.000 0.00E+00 0.00E+00|Mn
Nickel < 1.050| < 0.234| < 1.50E-05| < 2.16E-08|< 0.750] < 0.167] < 1.07E-05| < 1.54E-08|<  0.300[{ < 0.067| < 4.29E-06[ < 6.17E-09|Ni
Phosphorus |< 3.180 < 0.708| <  4.55E-05| < 6.55E-08 1.180 0.263 1.69E-05 2.44E-08|< 2.000] < 0.445( < 2.86E-05| < 4.11E-08(P
Selenium < 5.250|< 1.169] < 7.51E-05| < 1.08E-07|< 3.750( < 0.835| < 5.36E-05| < 7.71E-08|< 1.500[ < 0.334] < 2.14E-05(< 3.083E-08|Se
Zinc 8.637 1.919 1.23E-04 1.77E-07 3.953 0.880 5.67E-05 8.15E-08 4.683 1.039 6.67E-05 9.543E-08|Zn
Total: < 29.568 < 6.580 < 4.23E-04 < 6.07E-07 < 16.589 < 3.694 < 2.37E-04 < 341E-07 < 12978 < 2.886 < 1.85E-04 < 2.66E-07

‘<’ denotes results calculated using the minimum detection limit for front half or back half results that were non-detect.
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EPA Methods 1-4, 29
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)
Method: 29

EPA Methods 1-4:

1) P,=Pb+(AH/13.6) =
where Pb:
AH:

29.75 "Hg
2.567 "H,0

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

29.75 "Hg
0.56 "H,0

3) Vu(std) = Vm(17.64)(Y)(§—$) =

where Vm:
Y:

Pm:

Tm:

157.499 dcf
0.9985
29.939 "Hg

523.0 °A

4) V,(std) = (0.04706)(H,0) =

where H,O:
5) Bws = ( Vw(std)

where Vw(std):
Vm(std):

6) % H,O =Bws x 100 =

7) V,(actual) = (M)(

(1-Bws)
where Y:

Vm:
Bws:
Ts:
Tm:
Pm:
Ps:

8) M, = 0.44(C0O,) + 0.32(0,) + 0.28(N, + CO) =

where CO,:
0,

Vw(std)+Vm(std)

60.40 g

)=

2.842 scf
158.803 dscf

) (5:) =

0.9985
157.4989 dcf
0.0176
651.1 °A
523.0 °A
29.939 "Hg
29.791 "Hg

0.51 %vd
19.91 %vd

N,+CO= (100-(0,+CO,):

Run:

Start Time:
End Time:
Date:

29.939 "Hg

29.791 "Hg

158.803 dscf

2.842 scf

0.0176

1.76 %v

200.279 awcf

28.88 1b/Ib-mole

79.58 %vd

1

9:35
13:02
9/14/2018
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 (2) Date: 9/14/2018
9) M, = My(1 — Bws) + (18 x Bws) = 28.69 Ib/Ib-mole
where M: 28.88 Ib/Ib-mole
Bws: 0.0176
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 4.909 sq. ft.
where Stack ID: 30 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. Ts
11) Velocity, V, = 85.49(Cp)(Ave. Sqrt AP) ( ’(Psts)> = 73.81 fps
where Cp: 0.84
Ave. Sqrt AP: 1.1776
Ts: 651.1 °A
Ps: 29.791 "Hg
Ms: 28.69 1b/Ib-mole
12) AWCFM = (V)(stack area)(60 sec/min) = 21,740.0 AWCFM
where Vg 73.81 ft/sec
Stack Area: 4.909 sq. ft
13) ADCFM = (AWCFM)(1-Bws) = 21,357.4 ADCFM
where AWCFM: 21,740.0
Bws: 0.0176
528°A Ps
14) Qsw = 3600(V,)(stack area) (=) (m) = 1,053,223.3 wscf/hr
where V: 73.81 ft/sec
Stack Area: 4.9090 sq. ft.
Ts: 651.1 °A
Ps: 29.791 "Hg
15) Qsd = (wscf/hr)(1-Bws) = 1,034,686.6 dscf/hr
where wscf/hr:  1,053,223.3
Bws: 0.0176
16) DSCFM= (dscf/hr)/60 mins/hr = 17,244.8 DSCFM

where dscf/hr:  1,034,686.6

17) Nozzle Area = 3.1416 (Nozzle Size/24)* = 0.000253 sq. ft.
where Nozzle Size: 0.2153 inches
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 (2) Date: 9/14/2018
.. _ 0.0945(Ts) (Vm(std)) _
18) Isokinetic % = (PS(VS)(nozzle area)(sampling time)(l—Bws)) - 99.3 %
where Ts: 651.1 °A
Vm(Std): 158.803 dscf
Ps: 29.791 "Hg
Vs 73.81 ft/sec
Nozzle Area: 0.000253 sq. ft.
Sampling Time: 180 min.
Bws: 0.0176
EPA Method 29:
Chromium
19) Cr Laboratory Results (blank corrected)
Front half (FH): 0.177 pg/sample
Back half (BH): 0.000 pg/sample
Total (FH + BH): 0.177 pg/sample
20) Cs = pg/Vm(std) = 0.039 pg/dscm
where Run 1 Total: 0.177 pg/sample
Vm(std): 4.497 dscm
21) Emission Rate = (Cs)(%ff"ﬁ)(stack ﬂow)(Wﬁ 2.54E-06 Ib/hr
where Cs: 0.039 pg/dscm

Stack Flow: 1,034,686.6 dscf/hr
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T
ENGI NE RRIIC?(II)\II(\ZI
COMPANY Hollingsworth & Vose |
FACILITY Glass Plant 1 |
LOCATION Corvallis OR |
SOURCE CFU 112 (2) |
DATE(S) 9/14-15/2018 |
METHOD 30B |
POLLUTANT [Mercury |

302



Method 30B Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis OR Start Time: 9:35
Source: CFU112 (2) End Time: 13:03
EPA Method: 30B Start Date:  9/14/2018
Box Operator: CMF End Date: 9/14/2018
Technician(s): Ccw
Pre-Test Infor
Barometric Pressure: 29.75 "Hg
Test duration: 180 min
E Leak Checks: Pre-test Post-test
Probe ID: HLN 30B Side A Side B Side A Side B
Probe heat: 267 F Leak check vacuum, "Hg 20 20 20 20
Side A Side B Train leak rate, lpm 0.002 0.001 0.002 0.001
Meterbox ID:  HLN Duel #2  HLN Duel #2
Y factor: 1.0460 1.0380
Desired sampling rate: 2 2 lpm Test Summary:
Trap ID#: ~ OLC055067 OL486007 Side A Side B
Spiked @: 0 5 ng Sample Volume: 359.966 359.983 L
Orifice # (if used): Ave. Meter Temp: 65.6 67.2 °F
Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum (""Hg) Trap Temperature (°F) | S ling Rate (Lpm)
Time (min.) Side A Sample B | Sample A | Samples | Sample A | Sample B | Sample A | Sample B | Sample A | Sample B | Sample A | Sample B
0 0.000 0.000 191 191 54 53 7 7 266 268 2.000 2.000
5 10.060 10.060 193 193 54 53 7 7 266 268 2.012 2.012
10 20.050 20.060 193 193 56 56 7 7 266 268 1.998 2.000
15 30.070 30.020 193 193 56 56 7 7 266 268 2.004 1.992
20 39.160 39.220 169 169 56 56 7 7 266 268 1.818 1.840
25 49.200 49.250 174 174 56 56 7 7 266 268 2.008 2.006
30 59.260 59.290 177 177 56 58 7 7 266 268 2.012 2.008
35 69.260 69.200 180 180 58 59 7 7 266 268 2.000 1.982
40 79.300 79.340 182 182 58 59 7 7 266 268 2.008 2.028
45 89.340 89.310 183 183 58 59 7 7 266 268 2.008 1.994
50 99.460 99.430 184 184 60 62 7 7 266 268 2.024 2.024
55 109.590 109.610 185 185 63 65 7 7 266 268 2.026 2.036
60 119.600 119.600 186 186 64 66 7 7 266 268 2.002 1.998
65 129.730 129.700 187 187 64 67 7 7 266 268 2.026 2.020
70 139.900 139.960 189 189 66 68 7 7 266 268 2.034 2.052
75 149.950 149.890 190 190 67 69 7 7 266 268 2.010 1.986
80 160.150 160.100 190 190 67 69 7 7 266 268 2.040 2.042
85 170.250 170.200 191 191 67 69 7 7 266 268 2.020 2.020
90 180.326 180.327 192 192 67 69 7 7 266 268 2.015 2.025
95 190.110 190.110 194 194 66 66 7 7 266 268 1.957 1.957
100 200.190 200.180 196 196 66 67 7 7 266 268 2.016 2.014
105 210.260 210.260 195 195 66 68 7 7 266 268 2.014 2.016
110 220.340 220.370 197 197 67 69 7 7 266 268 2.016 2.022
115 230.410 230.450 197 197 68 70 7 7 266 268 2.014 2.016
120 240.550 240.550 197 197 69 71 7 7 266 268 2.028 2.020
125 250.600 250.580 197 197 70 72 7 7 266 268 2.010 2.006
130 260.740 260.710 197 197 70 73 7 7 266 268 2.028 2.026
135 270.860 270.900 197 197 71 73 7 7 266 268 2.024 2.038
140 280.780 280.720 197 197 72 74 7 7 266 268 1.984 1.964
145 290.690 290.690 198 198 72 75 7 7 266 268 1.982 1.994
150 300.550 300.540 199 199 73 75 7 7 266 268 1.972 1.970
155 310.480 310.510 200 200 73 76 7 7 266 268 1.986 1.994
160 320.350 320.360 200 200 75 71 7 7 266 268 1.974 1.970
165 330.230 330.210 200 200 75 78 7 7 266 268 1.976 1.970
170 340.140 340.160 200 200 75 78 7 7 266 268 1.982 1.990
175 350.060 350.060 201 201 75 78 7 7 266 268 1.984 1.980
180 359.966 359.983 202 202 76 78 7 7 266 268 1.981 1.985
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Method 30B Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis OR Start Time: 13:20
Source: CFU 112 (2) End Time: 16:25
EPA Method: 30B Start Date:  9/14/2018
Box Operator: CMF End Date: 9/14/2018
Technician(s): CcwW
Pre-Test Information:
Barometric Pressure: 29.75 "Hg
Test duration: 180 min
E Leak Checks: Pre-test Post-test
Probe ID: HLN 30B Side A Side B Side A Side B
Probe heat: 267 F Leak check vacuum, "Hg 20 20 20 20
Side A Side B Train leak rate, Ipm 0.000 0.000 0.000 0.000
Meterbox ID:  HLN Duel #2  HLN Duel #2
Y factor: 1.0460 1.0380
Desired sampling rate: 2 2 Ipm Test Summary:
Trap ID#: OL498465 OL486081 Side A Side B
Spiked @: 0 5ng Sample Volume: 360.118 360.138 L
Orifice # (if used): Ave. Meter Temp: 79.9 81.7 °F
Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum ("'Hg) Trap Temperature (°F) ling Rate (Lpm)
Time (min.) Side A Sample B ple A | Sample B | Sample A | Sample B ple A | Sample B | Sample A | Sample B pl Sample B
0 0.000 0.000 201 201 75 71 8 6 266 268 2.000 2.000
O] 9.940 9.910 201 201 75 76 9 6 266 268 1.988 1.982
10 19.980 19.990 201 201 75 76 9 6 266 268 2.008 2.016
15 29.820 29.840 201 201 75 76 9 6 266 268 1.968 1.970
20 39.840 39.860 203 203 75 71 9 6 266 268 2.004 2.004
25 50.040 50.010 203 203 75 77 9 6 266 268 2.040 2.030
30 60.260 60.260 203 203 76 78 9 6 266 268 2.044 2.050
35 70.540 70.540 204 204 77 79 9 6 266 268 2.056 2.056
40 80.760 80.750 205 205 78 80 9 6 266 268 2.044 2.042
45 90.900 90.900 205 205 78 80 9 6 266 268 2.028 2.030
50 101.010 101.040 205 205 79 81 9 6 266 268 2.022 2.028
St 111.200 111.180 205 205 79 81 9 6 266 268 2.038 2.028
60 121.140 121.110 206 206 79 81 9 6 266 268 1.988 1.986
65 131.080 131.110 207 207 81 82 9 6 266 268 1.988 2.000
70 141.050 141.060 208 208 81 82 9 6 266 268 1.994 1.990
75 150.950 150.980 208 208 82 83 9 6 266 268 1.980 1.984
80 160.840 160.880 208 208 82 84 9 6 266 268 1.978 1.980
85 170.930 170.920 208 208 83 85 9 6 266 268 2.018 2.008
90 180.940 180.975 208 208 83 84 9 6 266 268 2.002 2.011
95 191.080 191.060 208 208 83 84 9 6 266 268 2.028 2.017
100 201.050 201.050 208 208 83 84 9 6 266 268 1.994 1.998
105 211.000 211.000 207 207 82 84 9 6 266 268 1.990 1.990
110 220.980 220.980 206 206 82 84 9 6 266 268 1.996 1.996
115 230.960 230.940 206 206 82 84 9 6 266 268 1.996 1.992
120 240.960 240.960 206 206 82 84 9 6 266 268 2.000 2.004
125 250.910 250.900 206 206 81 84 9 6 266 268 1.990 1.988
130 260.920 260.880 205 205 81 84 9 6 266 268 2.002 1.996
135 270.910 270.920 205 205 81 83 9 6 266 268 1.998 2.008
140 280.890 280.880 205 205 81 83 9 6 266 268 1.996 1.992
145 290.900 290.890 205 205 81 83 9 6 266 268 2.002 2.002
150 300.870 300.860 205 205 81 83 9 6 266 268 1.994 1.994
155 310.870 310.860 204 204 81 83 9 6 266 268 2.000 2.000
160 320.860 320.850 204 204 81 83 9 6 266 268 1.998 1.998
165 330.860 330.870 201 201 81 83 9 6 266 268 2.000 2.004
170 340.850 340.840 200 200 82 84 9 6 266 268 1.998 1.994
175 350.720 350.730 198 198 82 84 9 6 266 268 1.974 1.978
180 360.118 360.138 200 200 82 84 9 6 266 268 1.880 1.882
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Method 30B Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis OR Start Time: 10:15
Source: CFU 112 (2) End Time: 13:21
EPA Method: 30B Start Date:  9/15/2018
Box Operator: CMF End Date: 9/15/2018
Technician(s): CcwW
Pre-Test Information:
Barometric Pressure: 29.65 "Hg
Test duration: 180 min
E Leak Checks: Pre-test Post-test
Probe ID: HLN 30B Side A Side B Side A Side B
Probe heat: 267 F Leak check vacuum, "Hg 20 20 20 20
Side A Side B Train leak rate, Ipm 0.001 0.002 0.001 0.000
Meterbox ID: ~ HLN Duel#2  HLN Duel #2
Y factor: 1.0460 1.0380
Desired sampling rate: 2 2 Ipm Test Summary:
Trap ID#: OL498444 OL486025 Side A Side B
Spiked @: 0 5ng Sample Volume: 360.225 360.216 L
Orifice # (if used): Ave. Meter Temp: 71.5 74.9 °F
Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum ("'Hg) Trap Temperature (°F) ling Rate (Lpm)
Time (min.) Side A Sample B ple A | Sample B | Sample A | Sample B | Sample A | Sample B | Sample A | Sample B pl Sample B
0 0.000 0.000 150 150 52 53 6 6 266 268 2.000 2.000
O] 9.980 9.950 154 154 53 55 6 6 266 268 1.996 1.990
10 19.790 19.760 161 161 54 56 6 6 266 268 1.962 1.962
15 29.670 29.670 165 165 56 59 6 6 266 268 1.976 1.982
20 39.630 39.660 170 170 58 61 7 6 266 268 1.992 1.998
25 49.880 49.860 174 174 58 61 7 6 266 268 2.050 2.040
30 59.990 59.990 176 176 61 65 7 6 266 268 2.022 2.026
35 70.110 70.080 178 178 63 66 7 6 266 268 2.024 2.018
40 80.270 80.300 181 181 64 68 7 6 266 268 2.032 2.044
45 90.450 90.450 183 183 66 70 7 6 266 268 2.036 2.030
50 100.660 100.620 185 185 67 70 7 6 266 268 2.042 2.034
St 110.840 110.820 186 186 68 72 7 6 266 268 2.036 2.040
60 121.070 121.070 187 187 69 73 7 7 266 268 2.046 2.050
65 131.290 131.330 188 188 70 74 7 7 266 268 2.044 2.052
70 141.440 141.440 188 188 71 75 7 7 266 268 2.030 2.022
75 151.540 151.500 189 189 71 75 7 7 266 268 2.020 2.012
80 161.530 161.560 189 189 73 71 7 7 266 268 1.998 2.012
85 171.400 171.410 192 192 74 78 7 7 266 268 1.974 1.970
90 181.324 181.407 192 192 74 78 7 7 266 268 1.985 1.999
95 191.290 191.320 190 190 74 78 7 7 266 268 1.993 1.983
100 201.210 201.250 191 191 75 78 7 7 266 268 1.984 1.986
105 211.120 211.080 192 192 75 78 7 7 266 268 1.982 1.966
110 221.040 221.090 192 192 76 79 7 7 266 268 1.984 2.002
115 230.990 230.980 194 194 77 80 7 7 266 268 1.990 1.978
120 240.900 240.950 195 195 78 81 7 7 266 268 1.982 1.994
125 250.840 250.840 197 197 78 81 7 7 266 268 1.988 1.978
130 260.910 260.910 197 197 78 81 7 7 266 268 2.014 2.014
135 270.700 270.730 197 197 80 83 7 7 266 268 1.958 1.964
140 280.650 280.690 199 199 80 83 7 7 266 268 1.990 1.992
145 290.590 290.580 200 200 80 83 7 7 266 268 1.988 1.978
150 300.500 300.510 200 200 80 83 7 7 266 268 1.982 1.986
155 310.470 310.490 201 201 81 85 7 7 266 268 1.994 1.996
160 320.440 320.420 201 201 81 85 7 7 266 268 1.994 1.986
165 330.390 330.360 202 202 82 86 7 7 266 268 1.990 1.988
170 340.310 340.320 204 204 82 86 7 7 266 268 1.984 1.992
175 350.220 350.250 205 205 83 87 7 7 266 268 1.982 1.986
180 360.225 360.216 205 205 83 87 7 7 266 268 2.001 1.993
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Method 30B
Mercury Concentration

Client: Hollingsworth & Vose Meterbox Y:
Location: Corvallis OR Side A 1.0460
Source: CFU 112 (2) Side B 1.0380
Test date: 9/14-15/2018
DGM Sample volume Meter | Sample Ave. Pair
Sample Spiked @ [ Section1 | Section 2 |Total Hg| Total Hg| reading (corrected for Y) Bp Temp. Vol. Hg Conc. |Hg Conc.
Run Sample Date Trap ID ng ng ng ng ug L L "Hg °F dscm pg/dsem | pg/dscm
A OLC055067 0.0 7.6 0.9 8.5 8.50E-03 | 359.966 376.524 65.6 0.376 2.26E-02
! B 9/14/2018 0OL486007 5.0 12.0 0.4 7.4 7.40E-03 | 359.983 373.662 .75 67.2 0.372 1.99E-02 212802
A 0OL498465 0.0 6.5 0.2 6.7 6.70E-03 | 360.118 376.683 79.9 0.366 1.83E-02
2 B 9/14/2018 0OL486081 5.0 1141 0.3 6.4 6.40E-03 | 360.138 373.823 .75 81.7 0.362 1.77E-02 1.80E-02
A 0OL498444 0.0 6.9 0.1 7.0 7.00E-03 | 360.225 376.795 71.5 0.371 1.89E-02
3 B 9/15/2018 0OL486025 5.0 12.0 0.5 7.5 7.50E-03 | 360.216 373.904 2965 74.9 0.366 2.05E-02 1.97E-02
Trap Concentrations Example Calculations: Average: 1.96E-02
Run 1, Side A
1. Total Hg Total Hg = Section 1 + Section 2 - Spike = 8.5 ng 4. Standard Volume (DSCM) = sample Vol. (L) x (528 °A )x Bp/29.92 "Hg /1000 = 0.376 DSCM
T 460
where Section 1: 7.6 ng where Sample vol.: 376.524 L m
Section 2: 0.9 ng Tt 65.6 °F
Spike: 0.0 ng B, 29.75 "Hg
2. Conversion to pug Total Hg ng/1000 = 8.50E-03 g 5. Hg concentration pg/dsem = Total Hg pg / Volume DSCM = 2.26E-02 pg/dscm
where Total Hg ng: 8.5 ng where Total Hg:  8.50E-03 pg
DSCM: 0.376
3. Corrected sample volume = DGM reading x Meterbox Y factor = 376.524 L 6. Average Pair Concentration = (Side A Conc.+ Side B Conc.)/2= 2.12E-02 pg/dscm

where DGM reading: 359.966 L

Y: 1.046

where Side A:
Side B:

0.023 pg/dscm
0.020 pg/dscm
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Method 30B

Results QA/QC
Client: Hollingsworth & Vose
Location: Corvallis OR
Source: CFU 112 (2)
Test date: 9/14-15/2018
Test type: C [C for compliance; R for RATA]
Spiked Hg Paired
C,... Spiked |Recovery R| RD Paired Trap
Sample Spiked @ | Section 1 | Section 2 | Total Hg Hg Conc. Breakthr. |Breakthr. Results| Compound Value Traps Agree.
Run Sample Date Trap ID ng ng ng ng pg/dscm % PASS/FAIL pg/dscm % % PASS/FAIL
A OLC055067 0 7.6 0.9 8.5 2.26E-02 11.8 PASS DA ca
! B /1412018 0OL486007 5 12 0.4 7.4 1.99E-02 3.3 PASS 1.07E-02 798 639 PASS
A 0OL498465 0 6.5 0.2 6.7 1.83E-02 3.1 PASS DA Ca
2 B /1412018 OL486081 5 11.1 0.3 6.4 1.77E-02 2.7 PASS 1.328-02 955 1.74 PASS
A 0OL498444 0 6.9 0.1 7 1.89E-02 1.4 PASS DA Ca
3 B /1512018 0L486025 5 12 0.5 7.5 2.05E-02 4.2 PASS 1.338-02 1120 415 PASS
1. Breakthrough Critera 2. Field Recovery Test Field Recovery 3-run Average (%): 95.7 PASS
Every sample must meet the following critera for breakthrough % from Section 1 to Section 2. Determines the fraction of spiked Hg recovered (R). Perform for at least three runs
Section 2 ng per field test. Average of three runs must be between 85 and 115%
Breakthrough % = —————x100 Eq. 30B-2
Section 1ng mass spiked (Lg) mass unspiked (pg)
Crec= Volume spiked (dscm) " Volume unspiked (dscm) Eq. 30B-6
Allowable Compliance p p
Breakthrough Testing RATA ug )
% (ug/dscm) (ug/dscm) R= Crec (dscm) x vol.spiked (dscm) %100 Eq. 30B-7
10 >1 >1 mass spiked (ug)
20 <1 <1;>0.5 3. Paired trap agreement
Hg conc. <£30% of i _ |Conc.Trap A—Conc.Trap B|
%0 emission limit <0.5;>0.1 RD= "= Trap A+Conc.Trap B x100 Eq. 30B-5
If paired trains meet the relative deviation (RD) and other QA requirements, the
RM average: 1.96E-02 pg/dscm average of the two Hg concs. may be used as an emissions test run value or as

the reference method value for a RATA run.

in Hg concs.

Allowable Relative | For Hg conc.
Dev. % (ug/dscm)
10 >1
20 <1
or 0.2 ug/dscm
absolute difference <1

M30B Table 9-1
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Method 30B
Emission Calculations

Client: Hollingsworth & Vose
Location: Corvallis OR

Source: CFU 112 (2)

Test date: 9/14-15/2018

Ave. Pair Glass
Hg Conc. | Hg Conc. | Stack Flow* | Production Stack Emissions
Ib/Ib glass
Run pg/dscm | 1b/dscf dsct/hr 1b/hr 1b/hr produced
1 2.12E-02 | 1.33E-12 | 1,034,686.6 695.2 1.37E-06 1.97E-09
2 1.80E-02 [ 1.12E-12 | 1,027,463.2 700.4 1.15E-06 1.65E-09
3 1.97E-02 | 1.23E-12 | 1,023,744.9 691.2 1.26E-06 1.82E-09
Average
Results:  1.96E-02 1.23E-12 1,028,631.6 695.6 1.26E-06 1.81E-09

*From direct stack measurements made during concurrent M29 runs
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Daily Gaseous Calibrations Log
client: H éV/
Source: (Fuv - {l%
Date: oq/14/+¥
Test Technician: [ 53
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BISON ENGINEERING GASEOUS TESTING SUMMARY

Company Hollingsworth & Vose Source CFU-112 (2)
Facility Glass Plant #1 Date September 14, 2018
Location Corvallis, OR
Run 1 2
Date 9/14/2018 | 9/14/2018
Run Start Time 9:45 13:20
Run End Time 13:03 16:25
CO, %vd 0.51 0.52 0.51
O, %vd 19.91 20.15 20.03
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Bison Engineering, Inc.
Method 3A Oxygen

Calibration Error, System Bias and System Drift

Company:  Hollingsworth & Vose Source CFU-112 (2) Instrument Make: Servomex
Facility: Glass Plant #1 Date September 14, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.02 0.09 0.35 pass 0.04 0.10 pass -0.25 pass Gas
Run 1] upscale 9.99 10.11 0.60 pass 9.82 -0.85 pass -1.45 pass
zero 0.02 0.04 0.10 pass 0.03 0.05 pass -0.05 pass
Run 2| upscale 9.99 9.82 -0.85 pass 9.80 -0.95 pass -0.10 pass
< 5%" < 5%" < 3%"
ANALYZER CAL. ERROR [ Zero Mid High
Calibration gas standards 0 10 20
Cal gas analyzer response 0.02 9.99 20.07
Analyzer Cal. Error 0.10 -0.05 0.35
Analyzer Cal. Error < 2%" pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.
Method 3A CO2

Calibration Error, System Bias and System Drift

Company: Hollingsworth & Vose Source CFU-112 (2) Instrument Make: Servomex
Facility: Glass Plant #1 Date September 14, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.00 0.05 1.17 pass 0.04 1.00 pass -0.17 pass
Run 1] upscale 1.87 1.83 -1.08 pass 1.84 -0.75 pass 0.33 pass
zero 0.00 0.04 1.00 pass 0.05 1.25 pass 0.25 pass
Run 2] upscale 1.87 1.84 -0.75 pass 1.84 -0.75 pass 0.00 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR Zero Mid High
Calibration gas standards 0 2 4
Cal gas anal}zer response 0.00 1.87 4.07
Analyzer Cal. Error 0.00 -3.25 1.75
Analyzer Cal. Error < 2%* pass pass pass

*Or < 0.5 ppm absolute difference
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BISON ENGINEERING GASEOUS TESTING SUMMARY

Company _ JHollingsworth & Vose CFU-112 (2)
Facility Glass Plant 1 September 15, 2018
Location Corvallis, OR
Run 3
Date 9/15/2018
Run Start Time 10:15
Run End Time 13:21
CO, %vd 0.51
0, %vd 20.08
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Bison Engineering, Inc.

Method 3A Oxygen

Calibration Error, System Bias and System Drift

Company:  Hollingsworth & Vose Source CFU-112 (2) Instrument Make: Servomex
Facility: Glass Plant 1 Date September 15, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Gas Gas Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Conc Conc Reference
zero -0.09 0.08 0.85 pass 0.08 0.85 pass 0.00 pass
Run 3] upscale 9.86 10.00 0.70 pass 9.88 0.10 pass -0.60 pass 20 19.88 20.08 10
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR [ Zero Mid High
Calibration gas standards 0 10 20
Cal gas analyzer response -0.09 9.86 19.92
Analyzer Cal. Error -0.45 -0.70 -0.40
Analyzer Cal. Error < 2%" pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.
Method 3A CO2

Calibration Error, System Bias and System Drift

Company: Hollingsworth & Vose Source CFU-112 (2) Instrument Make: Servomex
Facility: Glass Plant 1 Date September 15, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Gas Gas Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Conc Conc Reference
zero 0.00 0.01 0.25 pass 0.02 0.50 pass 0.25 pass
Run 3] upscale 1.83 1.82 -0.25 pass 1.83 0.00 pass 0.25 pass 4 0.48 0.51 2
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR Zero Mid High
Calibration gas standards 0 2 4
Cal gas anal}zer response 0 1.83 4.09
Analyzer Cal. Error 0.00 -4.25 2.25
Analyzer Cal. Error < 2%* pass pass pass

*Or < 0.5 ppm absolute difference
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EPA Method 3A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU-112 (2)
Method: 3A

EPA Method 3A (O,):

Analyzer Calibration Error (Mid)

1) ACE = (%) x 100 =

where Cp;,:
Cy:
CS:

System Bias (Upscale)
2 _ (G4 —CDir _
) SB=(=227)x 100=
where Cp;,:
CS:
CS:

Drift Assessment (Upscale)
3) D=ISBg,.,-SB;!=
where SBgi,a:
SB;:

Effluent Gas Concentration

4 CGaS _ (CAVg i CO) ( Cyia ) =

C, —CO
where Cyy,:

9.99 ppmv
10.00 ppmv
20.00 ppmv

9.99 ppmv
10.11 ppmv
20.00 ppmv

-0.85 ppmv
0.60 ppmv

19.78 ppmv
0.07 ppmv
10.00 ppmv
9.97 ppmv

Run:

Start Time:
End Time:
Date:

-0.05 %v

0.60 %v

1.45 %v

19.91 ppmv

1

9:45
13:03
9/14/2018
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EPA Method 3A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU-112 (2)
Method: 3A

EPA Method 3A (CO,):

Analyzer Calibration Error (Mid)
1 _ (Cp.—CV _
) ACE = (2= x 100 =
where Cp;;:
Cy:
CS:

System Bias (Upscale)
2 __ (C,—CDir _
) SB=(S2) x 100=
where Cp;;:
Cq:
CS:

Drift Assessment (Upscale)
3) D=ISBg,,-SB;!l=
where SBg; .10
SB;:

Effluent Gas Concentration

4) CGas = (CAvg - Co) (CMCTIE()) =

where Cy,,:

1.87 ppmv
2.00 ppmv
4.00 ppmv

1.87 ppmv
1.83 ppmv
4.00 ppmv

0.75 ppmv
1.08 ppmv

0.50 ppmv
0.04 ppmv
2.00 ppmv
1.83 ppmv

Run:

Start Time:
End Time:
Date:

-3.25 %v

-1.08 %v

0.33 %v

0.51 ppmv

1

9:45
13:03
9/14/2018
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Hollingswoth & Vose
CFU #112 (2)
Initial Daily Calibrations

9/14/2018

Date Time 02 [%] CO2 [%]
9/14/2018  7:40:28 -0.02 0.00
9/14/2018  7:40:38 -0.02 0.01
9/14/2018  7:40:48 -0.03 0.01
9/14/2018  7:40:58 -0.02 0.01
9/14/2018  7:41:08 -0.02 0.00
9/14/2018  7:41:18 -0.03 0.00
9/14/2018  7:41:28 -0.03 0.00
9/14/2018  7:41:38 -0.03 0.00
9/14/2018  7:41:48 0.01 -0.01
9/14/2018  7:41:58 0.02 0.00
9/14/2018  7:42:08 0.02 0.01
9/14/2018  7:42:18 0.02 0.00
9/14/2018  7:42:28 3.92 3.17

9/14/2018  7:42:38 13.41 15.66
9/14/2018  7:42:48 19.68 18.40
9/14/2018  7:42:58 20.30 19.08
9/14/2018  7:43:08 20.33 19.11
9/14/2018  7:43:18 20.11 19.43
9/14/2018  7:43:28 19.89 19.58
9/14/2018  7:43:38 19.80 19.57
9/14/2018  7:43:48 20.09 19.58
9/14/2018  7:43:58 20.10 19.58
9/14/2018  7:44:08 20.10 19.59
9/14/2018  7:44:18 20.10 19.60
9/14/2018  7:44:28 20.10 19.60
9/14/2018  7:44:38 20.10 19.60
9/14/2018  7:44:48 20.10 19.60
9/14/2018  7:44:58 20.07 19.60
9/14/2018  7:45:08 20.07 19.61
9/14/2018  7:45:18 20.07 19.60
9/14/2018  7:45:28 19.82 19.60
9/14/2018  7:45:38 18.82 18.13

9/14/2018  7:45:48 10.38 9.43
9/14/2018  7:45:58 9.99 9.82
9/14/2018  7:46:08 10.00 9.80
9/14/2018  7:46:18 9.99 9.79
9/14/2018  7:46:28 9.98 9.78
9/14/2018  7:46:38 9.98 9.77
9/14/2018  7:46:48 10.06 9.73
9/14/2018  7:46:58 5.29 4.73
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Hollingswoth & Vose
CFU #112 (2)
Initial Daily Calibrations

9/14/2018

Date Time 02 [%] CO2 [%]
9/14/2018  7:47:08 4.04 4.14
9/14/2018  7:47:18 3.96 4.11
9/14/2018  7:47:28 3.95 4.10
9/14/2018  7:47:38 3.95 4.10
9/14/2018  7:47:48 3.96 4.09
9/14/2018  7:47:58 3.96 4.07
9/14/2018  7:48:08 3.99 4.08
9/14/2018  7:48:18 3.99 4.07
9/14/2018  7:48:28 3.20 3.01
9/14/2018  7:48:38 191 1.83
9/14/2018  7:48:48 1.99 1.88
9/14/2018  7:48:58 1.99 1.88
9/14/2018  7:49:08 1.99 1.87
9/14/2018  7:49:18 1.99 1.87
9/14/2018  7:49:28 1.99 1.87
9/14/2018  7:49:38 1.99 1.87
9/14/2018  7:49:48 1.99 1.87
9/14/2018  7:49:58 1.99 1.87
9/14/2018  7:50:08 1.99 1.86
9/14/2018  7:50:18 1.97 1.87
9/14/2018  7:50:28 2.89 1.55

02[%] CO2[%]

Analyzer Zero 0.02 0.00

Analyzer Mid 9.99 1.87

Analyzer High 20.07 4.07

System
9/14/2018  7:50:38 18.41 0.21
9/14/2018  7:50:48 16.34 0.39
9/14/2018  7:50:58 12.42 0.88
9/14/2018  7:51:08 11.21 1.05
9/14/2018  7:51:18 10.80 1.10
9/14/2018  7:51:28 10.70 1.12
9/14/2018  7:51:38 10.65 1.12
9/14/2018  7:51:48 10.60 1.13
9/14/2018  7:51:58 11.81 1.00
9/14/2018  7:52:08 13.77 0.85
9/14/2018  7:52:18 7.01 1.51
9/14/2018  7:52:28 3.73 1.72
9/14/2018  7:52:38 2.68 1.79
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Hollingswoth & Vose
CFU #112 (2)
Initial Daily Calibrations

9/14/2018
Date Time 02 [%] CO2 [%]
9/14/2018  7:52:48 2.34 1.82
9/14/2018  7:52:58 2.23 1.82
9/14/2018  7:53:08 2.19 1.82
9/14/2018  7:53:18 2.18 1.83
9/14/2018  7:53:28 2.17 1.83
9/14/2018  7:53:38 2.17 1.82
9/14/2018  7:53:48 2.17 1.83
9/14/2018  7:53:58 2.17 1.82
9/14/2018  7:54:08 2.17 1.82
9/14/2018  7:54:18 2.18 1.82
9/14/2018  7:54:28 4.68 4.56
9/14/2018  7:54:38 8.33 8.10
9/14/2018  7:54:48 9.53 9.10
9/14/2018  7:54:58 9.91 9.42
9/14/2018  7:55:08 10.04 9.53
9/14/2018  7:55:18 10.09 9.58
9/14/2018  7:55:28 10.10 9.59
9/14/2018  7:55:38 10.11 9.61
9/14/2018 7:55:48 10.11 9.61
9/14/2018  7:55:58 10.11 9.70
9/14/2018  7:56:08 10.11 9.70
9/14/2018  7:56:18 10.11 9.71
9/14/2018 7:56:28 10.11 9.71
9/14/2018  7:56:38 10.12 9.71
9/14/2018  7:56:48 9.61 9.11
9/14/2018  7:56:58 4.82 4.22
9/14/2018 7:57:08 1.74 141
9/14/2018  7:57:18 0.73 0.57
9/14/2018  7:57:28 0.40 0.26
9/14/2018  7:57:38 0.29 0.14
9/14/2018  7:57:48 0.26 0.10
9/14/2018  7:57:58 0.24 0.08
9/14/2018  7:58:08 0.23 0.07
9/14/2018  7:58:18 0.18 0.07
9/14/2018  7:58:28 0.18 0.06
9/14/2018  7:58:38 0.16 0.06
9/14/2018  7:58:48 0.10 0.06
9/14/2018  7:58:58 0.09 0.05
9/14/2018  7:59:08 0.09 0.05
9/14/2018  7:59:18 0.09 0.05
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Hollingswoth & Vose
CFU #112 (2)
Initial Daily Calibrations

9/14/2018
Date Time 02 [%] CO2 [%]
9/14/2018  7:59:28 0.09 0.04
9/14/2018  7:59:38 0.09 0.04
02[%] CO2[%]
System Zero 0.09 0.05
System Mid 10.11 1.83
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Hollingswoth & Vose

CFU #112 (2)

Run #1

9/14/2018

Date Time 02[%] €O2[%]
9/14/2018  9:45:221  19.77 0.47
9/14/2018  9:46:21  19.77 0.47
9/14/2018  9:47:21  19.77 0.48
9/14/2018  9:4821  19.77 0.47
9/14/2018  9:49:21  19.76 0.48
9/14/2018  9:50:21  19.76 0.48
9/14/2018  9:51:21  19.77 0.48
9/14/2018  9:52:21  19.76 0.48
9/14/2018  9:53:21  19.76 0.49
9/14/2018  9:54:21  19.76 0.49
9/14/2018  9:55:21  19.77 0.49
9/14/2018  9:56:21  19.76 0.49
9/14/2018  9:57:21  19.76 0.49
9/14/2018  9:58:21  19.75 0.50
9/14/2018  9:59:21  19.76 0.49
9/14/2018 10:00:21  19.76 0.49
9/14/2018 10:01:21  19.76 0.50
9/14/2018 10:02:21  19.76 0.49
9/14/2018 10:03:21  19.76 0.50
9/14/2018 10:04:21  19.75 0.50
9/14/2018 10:05:21  19.76 0.49
9/14/2018 10:06:21  19.75 0.49
9/14/2018 10:07:21  19.76 0.49
9/14/2018 10:08:21  19.76 0.49
9/14/2018 10:09:21  19.76 0.48
9/14/2018 10:10:21  19.76 0.48
9/14/2018 10:11:21  19.76 0.48
9/14/2018 10:12:21  19.76 0.48
9/14/2018 10:13:21  19.76 0.48
9/14/2018 10:14:21  19.75 0.49
9/14/2018 10:15:21  19.76 0.48
9/14/2018 10:16:21  19.76 0.48
9/14/2018 10:17:21  19.76 0.49
9/14/2018 10:18:21  19.75 0.49
9/14/2018 10:19:21  19.76 0.49
9/14/2018 10:20:21  19.75 0.49
9/14/2018 10:21:21  19.75 0.49
9/14/2018 10:22:21  19.76 0.50
9/14/2018 10:23:21  19.75 0.50
9/14/2018 10:24:21  19.75 0.50
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Run #1

9/14/2018

Date Time 02[%] €O2[%]
9/14/2018 10:25:21  19.75 0.50
9/14/2018 10:26:21  19.74 0.50
9/14/2018 10:27:21  19.76 0.50
9/14/2018 10:28:21  19.75 0.50
9/14/2018 10:29:21  19.75 0.50
9/14/2018 10:30:21  19.75 0.49
9/14/2018 10:31:21  19.76 0.49
9/14/2018 10:32:21  19.76 0.49
9/14/2018 10:33:21  19.75 0.49
9/14/2018 10:34:21  19.76 0.49
9/14/2018 10:35:21  19.76 0.48
9/14/2018 10:36:21  19.75 0.48
9/14/2018 10:37:21  19.75 0.49
9/14/2018 10:38:21  19.75 0.48
9/14/2018 10:39:21  19.75 0.48
9/14/2018 10:40:21  19.75 0.48
9/14/2018 10:41:21  19.75 0.49
9/14/2018 10:42:21  19.75 0.49
9/14/2018 10:43:21  19.75 0.49
9/14/2018 10:44:21  19.75 0.49
9/14/2018 10:45:221  19.75 0.49
9/14/2018 10:46:21  19.76 0.49
9/14/2018 10:47:21  19.75 0.50
9/14/2018 10:48:21  19.76 0.50
9/14/2018 10:49:21  19.76 0.50
9/14/2018 10:50:21  19.76 0.50
9/14/2018 10:51:21  19.77 0.50
9/14/2018 10:52:21  19.78 0.50
9/14/2018 10:53:21  19.78 0.50
9/14/2018 10:54:21  19.77 0.50
9/14/2018 10:55:21  19.78 0.50
9/14/2018 10:56:21  19.78 0.50
9/14/2018 10:57:21  19.78 0.50
9/14/2018 10:58:21  19.79 0.49
9/14/2018 10:59:21  19.78 0.50
9/14/2018 11:00:21  19.78 0.49
9/14/2018 11:01:21  19.78 0.49
9/14/2018 11:02:21  19.78 0.49
9/14/2018 11:03:21  19.78 0.49
9/14/2018 11:04:21  19.78 0.49

323



Hollingswoth & Vose

CFU #112 (2)

Run #1

9/14/2018

Date Time 02[%] €O2[%]
9/14/2018 11:05:21  19.79 0.49
9/14/2018 11:06:21  19.79 0.49
9/14/2018 11:07:21  19.78 0.49
9/14/2018 11:08:21  19.78 0.49
9/14/2018 11:09:21  19.78 0.49
9/14/2018 11:10:21  19.78 0.50
9/14/2018 11:11:21  19.79 0.49
9/14/2018 11:12:21  19.78 0.50
9/14/2018 11:13:21  19.78 0.50
9/14/2018 11:14:21  19.79 0.50
9/14/2018 11:15:21  19.79 0.50
9/14/2018 11:16:21  19.79 0.50
9/14/2018 11:17:21  19.79 0.51
9/14/2018 11:18:21  19.79 0.51
9/14/2018 11:19:21  19.79 0.50
9/14/2018 11:20:21  19.79 0.51
9/14/2018 11:21:21  19.79 0.51
9/14/2018 11:22:21  19.79 0.51
9/14/2018 11:23:21  19.79 0.51
9/14/2018 11:24:21  19.79 0.50
9/14/2018 11:25:21  19.79 0.50
9/14/2018 11:26:21  19.79 0.50
9/14/2018 11:27:21  19.79 0.49
9/14/2018 11:28:21  19.80 0.49
9/14/2018 11:29:21  19.79 0.49
9/14/2018 11:30:21  19.79 0.49
9/14/2018 11:31:21  19.79 0.49
9/14/2018 11:32:21  19.79 0.49
9/14/2018 11:33:21  19.79 0.50
9/14/2018 11:34:21  19.79 0.50
9/14/2018 11:35:21  19.79 0.50
9/14/2018 11:36:21  19.79 0.50
9/14/2018 11:37:21  19.78 0.50
9/14/2018 11:38:21  19.79 0.50
9/14/2018 11:39:21  19.79 0.50
9/14/2018 11:40:21  19.79 0.50
9/14/2018 11:41:21  19.79 0.51
9/14/2018 11:42:21  19.79 0.51
9/14/2018 11:43:21  19.79 0.51
9/14/2018 11:44:21  19.79 0.50
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9/14/2018

Date Time 02[%] €O2[%]
9/14/2018 11:45:221  19.78 0.51
9/14/2018 11:46:21  19.79 0.51
9/14/2018 11:47:21  19.79 0.51
9/14/2018 11:48:21  19.79 0.51
9/14/2018 11:49:21  19.79 0.50
9/14/2018 11:50:21  19.79 0.50
9/14/2018 11:51:21  19.79 0.50
9/14/2018 11:52:21  19.79 0.50
9/14/2018 11:53:21  19.79 0.49
9/14/2018 11:54:21  19.80 0.49
9/14/2018 11:55:221  19.79 0.49
9/14/2018 11:56:21  19.79 0.50
9/14/2018 11:57:21  19.79 0.49
9/14/2018 11:58:21  19.80 0.49
9/14/2018 11:59:21  19.81 0.49
9/14/2018 12:00:21  19.80 0.49
9/14/2018 12:01:21  19.80 0.50
9/14/2018 12:02:21  19.80 0.50
9/14/2018 12:03:21  19.80 0.50
9/14/2018 12:04:21  19.80 0.50
9/14/2018 12:05:21  19.80 0.50
9/14/2018 12:06:21  19.80 0.50
9/14/2018 12:07:21  19.81 0.50
9/14/2018 12:08:21  19.81 0.50
9/14/2018 12:09:21  19.81 0.51
9/14/2018 12:10:21  19.81 0.51
9/14/2018 12:11:21  19.81 0.51
9/14/2018 12:12:21  19.81 0.51
9/14/2018 12:13:21  19.81 0.50
9/14/2018 12:14:21  19.81 0.50
9/14/2018 12:15:21  19.81 0.51
9/14/2018 12:16:21  19.81 0.50
9/14/2018 12:17:21  19.81 0.50
9/14/2018 12:18:21  19.81 0.50
9/14/2018 12:19:21  19.81 0.49
9/14/2018 12:20:21  19.80 0.49
9/14/2018 12:21:21  19.81 0.50
9/14/2018 12:22:21  19.80 0.50
9/14/2018 12:23:21  19.82 0.49
9/14/2018 12:24:21  19.81 0.49
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Run #1

9/14/2018

Date Time 02 [%] CO2 [%]
9/14/2018 12:25:21 19.80 0.50
9/14/2018 12:26:21 19.80 0.49
9/14/2018 12:27:21 19.81 0.49
9/14/2018 12:28:21 19.80 0.50
9/14/2018 12:29:21 19.81 0.50
9/14/2018 12:30:21 19.80 0.50
9/14/2018 12:31:21 19.80 0.50
9/14/2018 12:32:21 19.80 0.51
9/14/2018 12:33:21 19.79 0.51
9/14/2018 12:34:21 19.80 0.51
9/14/2018 12:35:21 19.80 0.51
9/14/2018 12:36:21 19.79 0.51
9/14/2018 12:37:21 19.79 0.51
9/14/2018 12:38:21 19.78 0.51
9/14/2018 12:39:21 19.79 0.50
9/14/2018 12:40:21 19.79 0.51
9/14/2018 12:41:21 19.79 0.50
9/14/2018 12:42:21 19.79 0.50
9/14/2018 12:43:21 19.78 0.50
9/14/2018 12:44:21 19.78 0.50
9/14/2018 12:45:21 19.77 0.50
9/14/2018 12:46:21 19.77 0.50
9/14/2018 12:47:21 19.78 0.49
9/14/2018 12:48:21 19.78 0.49
9/14/2018 12:49:21 19.78 0.50
9/14/2018 12:50:21 19.78 0.49
9/14/2018 12:51:21 19.77 0.50
9/14/2018 12:52:21 19.77 0.50
9/14/2018 12:53:21 19.77 0.50
9/14/2018 12:54:21 19.77 0.50
9/14/2018 12:55:21 19.77 0.50
9/14/2018 12:56:21 19.77 0.51
9/14/2018 12:57:21 19.78 0.50
9/14/2018 12:58:21 19.78 0.51
9/14/2018 12:59:21 19.77 0.51
9/14/2018 13:00:21 19.77 0.51
9/14/2018 13:01:21 19.77 0.51
9/14/2018 13:02:21 19.77 0.51
9/14/2018 13:03:21 19.77 0.51

Final Average 19.78 0.50
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Run #1

9/14/2018

Date Time 02 [%] C02 [%]

Bias Check
9/14/2018 13:09:41 19.77 0.50
9/14/2018 13:09:51 19.77 0.50
9/14/2018 13:10:01 19.79 0.49
9/14/2018 13:10:11 19.01 0.51
9/14/2018 13:10:21 10.02 0.41
9/14/2018 13:10:31 3.32 0.17
9/14/2018 13:10:41 1.09 0.09
9/14/2018 13:10:51 0.39 0.05
9/14/2018 13:11:01 0.16 0.04
9/14/2018 13:11:11 0.09 0.04
9/14/2018 13:11:21 0.05 0.04
9/14/2018 13:11:31 0.05 0.04
9/14/2018 13:11:41 0.04 0.03
9/14/2018 13:11:51 0.03 0.04
9/14/2018 13:12:01 0.03 0.04
9/14/2018 13:12:11 0.04 0.04
9/14/2018 13:12:21 0.87 0.86
9/14/2018 13:12:31 1.61 141
9/14/2018 13:12:41 1.83 1.69
9/14/2018 13:12:51 1.89 1.78
9/14/2018 13:13:01 191 1.82
9/14/2018 13:13:11 1.92 1.82
9/14/2018 13:13:21 1.92 1.83
9/14/2018 13:13:31 1.92 1.83
9/14/2018 13:13:41 1.92 1.84
9/14/2018 13:13:51 1.92 1.84
9/14/2018 13:14:01 1.92 1.83
9/14/2018 13:14:11 2.30 2.09
9/14/2018 13:14:21 6.24 6.49
9/14/2018 13:14:31 8.66 8.65
9/14/2018 13:14:41 9.42 9.33
9/14/2018 13:14:51 9.67 9.57
9/14/2018 13:15:01 9.76 9.66
9/14/2018 13:15:11 9.79 9.69
9/14/2018 13:15:21 9.81 9.71
9/14/2018 13:15:31 9.81 9.72
9/14/2018 13:15:41 9.82 9.72
9/14/2018 13:15:51 9.82 9.73
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Run #1

9/14/2018

Date Time 02 [%] C02 [%]
9/14/2018 13:16:01 9.82 9.73
9/14/2018 13:16:11 9.82 9.73
9/14/2018 13:16:21 9.82 9.74
9/14/2018 13:16:31 9.83 9.74
9/14/2018 13:16:41 9.81 9.75
9/14/2018 13:16:51 11.53 8.04
9/14/2018 13:17:01 16.41 3.42
9/14/2018 13:17:11 18.58 1.46
9/14/2018 13:17:21 19.33 0.89

02 [%] C02 [%]
System Zero 0.04 0.04
System Mid 9.82 1.84
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Run #2
9/14/2018

Date
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018

Time

13:20:21
13:21:21
13:22:21
13:23:21
13:24:21
13:25:21
13:26:21
13:27:21
13:28:21
13:29:21
13:30:21
13:31:21
13:32:21
13:33:21
13:34:21
13:35:21
13:36:21
13:37:21
13:38:21
13:39:21
13:40:21
13:41:21
13:42:21
13:43:21
13:44:21
13:45:21
13:46:21
13:47:21
13:48:21
13:49:21
13:50:21
13:51:21
13:52:21
13:53:21
13:54:21
13:55:21
13:56:21
13:57:21
13:58:21
13:59:21

02 [%]
19.76
19.75
19.76
19.76
19.76
19.77
19.77
19.76
19.76
19.76
19.76
19.76
19.76
19.76
19.76
19.77
19.76
19.76
19.77
19.76
19.77
19.76
19.76
19.75
19.75
19.75
19.75
19.76
19.76
19.76
19.76
19.76
19.76
19.76
19.75
19.76
19.75
19.75
19.76
19.75

CO2 [%]
0.51
0.52
0.51
0.51
0.52
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.50
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.50
0.50
0.50
0.50
0.50
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.50
0.50
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Run #2
9/14/2018

Date
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018

Time

14:00:21
14:01:21
14:02:21
14:03:21
14:04:21
14:05:21
14:06:21
14.07:21
14:08:21
14:09:21
14:10:21
14:11:21
14:12:21
14:13:21
14:14:21
14:15:21
14:16:21
14:17:21
14:18:21
14:19:21
14:20:21
14:21:21
14:22:21
14:23:21
14:24:21
14:25:21
14:26:21
14:27:21
14:28:21
14:29:21
14:30:21
14:31:21
14:32:21
14:33:21
14:34:21
14:35:21
14:36:21
14:37:21
14:38:21
14:39:21

02 [%]
19.75
19.75
19.74
19.76
19.75
19.75
19.76
19.75
19.75
19.75
19.75
19.75
19.75
19.75
19.75
19.75
19.75
19.75
19.75
19.75
19.74
19.75
19.74
19.74
19.75
19.75
19.74
19.74
19.75
19.74
19.74
19.74
19.74
19.74
19.74
19.74
19.74
19.74
19.74
19.74

CO2 [%]
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.51
0.51
0.52

330



Hollingswoth & Vose

CFU #112 (2)

Run #2
9/14/2018

Date
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018

Time

14:40:21
14:41:21
14:42:21
14:43:21
14:44:21
14:45:21
14:46:21
14:47:21
14:48:21
14:49:21
14:50:21
14:51:21
14:52:21
14:53:21
14:54:21
14:55:21
14:56:21
14:57:21
14:58:21
14:59:21
15:00:21
15:01:21
15:02:21
15:03:21
15:04:21
15:05:21
15:06:21
15:07:21
15:08:21
15:09:21
15:10:21
15:11:21
15:12:21
15:13:21
15:14:21
15:15:21
15:16:21
15:17:21
15:18:21
15:19:21

02 [%]
19.73
19.74
19.74
19.74
19.74
19.73
19.73
19.73
19.73
19.73
19.73
19.73
19.73
19.73
19.72
19.72
19.73
19.73
19.73
19.73
19.73
19.73
19.73
19.72
19.73
19.73
19.73
19.72
19.72
19.72
19.73
19.73
19.73
19.73
19.73
19.73
19.72
19.72
19.73
19.74

CO2 [%]
0.51
0.51
0.51
0.51
0.51
0.52
0.51
0.51
0.51
0.50
0.51
0.50
0.50
0.50
0.51
0.50
0.50
0.50
0.50
0.50
0.50
0.51
0.51
0.51
0.51
0.51
0.52
0.51
0.51
0.51
0.51
0.51
0.50
0.51
0.50
0.50
0.50
0.50
0.50
0.49
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Run #2
9/14/2018

Date
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018

Time

15:20:21
15:21:21
15:22:21
15:23:21
15:24:21
15:25:21
15:26:21
15:27:21
15:28:21
15:29:21
15:30:21
15:31:21
15:32:21
15:33:21
15:34:21
15:35:21
15:36:21
15:37:21
15:38:21
15:39:21
15:40:21
15:41:21
15:42:21
15:43:21
15:44:21
15:45:21
15:46:21
15:47:21
15:48:21
15:49:21
15:50:21
15:51:21
15:52:21
15:53:21
15:54:21
15:55:21
15:56:21
15:57:21
15:58:21
15:59:21

02 [%]
19.73
19.72
19.72
19.72
19.72
19.72
19.72
19.72
19.72
19.72
19.72
19.72
19.72
19.72
19.72
19.72
19.71
19.72
19.72
19.71
19.72
19.72
19.72
19.71
19.71
19.72
19.71
19.71
19.72
19.72
19.71
19.71
19.71
19.72
19.71
19.72
19.72
19.71
19.70
19.69

CO2 [%]
0.50
0.50
0.50
0.51
0.50
0.50
0.51
0.51
0.52
0.52
0.51
0.52
0.51
0.52
0.52
0.51
0.51
0.51
0.51
0.51
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.51
0.50
0.50
0.51
0.52
0.52
0.52
0.52
0.52
0.51
0.52
0.52
0.52
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Run #2
9/14/2018

Date Time

9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
Final Average

Bias Check
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018

16:00:21
16:01:21
16:02:21
16:03:21
16:04:21
16:05:21
16:06:21
16:07:21
16:08:21
16:09:21
16:10:21
16:11:21
16:12:21
16:13:21
16:14:21
16:15:21
16:16:21
16:17:21
16:18:21
16:19:21
16:20:21
16:21:21
16:22:21
16:23:21
16:24:21
16:25:21

16:26:21
16:26:31
16:26:41
16:26:51
16:27:01
16:27:11
16:27:21
16:27:31
16:27:41
16:27:51
16:28:01

02 [%]
19.71
19.70
19.71
19.72
19.72
19.71
19.70
19.71
19.71
19.70
19.70
19.71
19.71
19.71
19.70
19.72
19.71
19.70
19.72
19.71
19.71
19.71
19.71
19.72
19.71
19.72
19.73

19.72
19.71
19.73
19.58
12.41
4.27
141
0.49
0.20
0.09
0.05

CO2 [%]
0.52
0.52
0.51
0.50
0.50
0.50
0.50
0.50
0.50
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.52
0.52
0.52
0.52
0.51
0.52
0.51
0.51
0.51
0.51
0.51

0.51
0.51
0.51
0.67
1.19
0.49
0.20
0.10
0.07
0.06
0.05
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Hollingswoth & Vose

CFU #112 (2)

Run #2
9/14/2018

Date
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018

Time

16:28:11
16:28:21
16:28:31
16:28:41
16:28:51
16:29:01
16:29:11
16:29:21
16:29:31
16:29:41
16:29:51
16:30:01
16:30:11
16:30:21
16:30:31
16:30:41
16:30:51
16:31:01
16:31:11
16:31:21
16:31:31
16:31:41
16:31:51
16:32:01
16:32:11
16:32:21
16:32:31
16:32:41
16:32:51
16:33:01
16:33:11
16:33:21
16:33:31
16:33:41
16:33:51
16:34:01
16:34:11
16:34:21
16:34:31
16:34:41

02 [%]
0.04
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.58
1.48
1.76
1.85
1.88
1.89
1.90
1.90
1.89
1.90
1.90
1.90
1.89
1.92
4.26
7.94
9.18
9.57
9.70
9.75
9.78
9.79
9.79
9.79

CO2 [%]
0.05
0.05
0.05
0.04
0.05
0.05
0.05
0.05
0.04
0.03
0.04
0.03
0.04
0.04
0.05
0.04
0.66
1.38
1.68
1.77
1.81
1.82
1.83
1.82
1.83
1.83
1.84
1.84
1.84
1.84
4.31
8.07
9.14
9.50
9.64
9.68
9.71
9.70
9.72
9.73
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Hollingswoth & Vose

CFU #112 (2)

Run #2
9/14/2018

Date
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018
9/14/2018

System Zero

System Mid

Time

16:34:51
16:35:01
16:35:11
16:35:21
16:35:31
16:35:41
16:35:51
16:36:01

02 [%]
9.79
9.80
9.80
9.80
9.78
11.30
16.22
18.48

02 [%]
0.03
9.80

CO2 [%]
9.74
9.74
9.74
9.74
9.75
8.26
3.58
151

CO2 [%]
0.05
1.84
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Daily Gaseous Calibrations Log

Client: /4 ‘5!‘/
Source: & s o 7z

Date: & «7/,)./,5,
Test Technician: 2 ¢ 73
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Hollingswoth & Vose
CFU #112 (2)
Initial Daily Calibrations

9/15/2018

Date Time 02 [%] CO2 [%]
9/15/2018  6:22:49 -0.08 0.01
9/15/2018  6:22:59 -0.12 0.01
9/15/2018  6:23:09 -0.13 0.01
9/15/2018  6:23:19 -0.09 0.01
9/15/2018  6:23:29 -0.07 0.01
9/15/2018  6:23:39 -0.08 0.01
9/15/2018  6:23:49 -0.08 0.00
9/15/2018  6:23:59 -0.08 -0.01
9/15/2018  6:24:09 -0.09 0.00
9/15/2018  6:24:19 -0.09 0.01
9/15/2018  6:24:29 -0.09 0.00
9/15/2018  6:24:39 3.72 5.48

9/15/2018  6:24:49 10.49 14.57
9/15/2018  6:24:59 18.69 19.19
9/15/2018  6:25:09 19.52 19.59
9/15/2018  6:25:19 19.56 19.61
9/15/2018  6:25:29 19.56 19.62
9/15/2018  6:25:39 19.55 19.63
9/15/2018  6:25:49 19.75 19.63
9/15/2018  6:25:59 19.73 19.64
9/15/2018  6:26:09 19.80 19.64
9/15/2018  6:26:19 19.90 19.65
9/15/2018  6:26:29 19.93 19.66
9/15/2018  6:26:39 19.93 19.66
9/15/2018  6:26:49 19.41 19.63
9/15/2018  6:26:59 13.38 11.81

9/15/2018  6:27:09 9.86 9.81
9/15/2018  6:27:19 9.89 9.84
9/15/2018  6:27:29 9.87 9.82
9/15/2018  6:27:39 9.86 9.81
9/15/2018  6:27:49 9.86 9.80
9/15/2018  6:27:59 9.86 9.80
9/15/2018  6:28:09 8.81 8.09
9/15/2018  6:28:19 3.31 3.29
9/15/2018  6:28:29 3.82 4.10
9/15/2018  6:28:39 3.83 4.09
9/15/2018  6:28:49 3.83 4.08
9/15/2018  6:28:59 3.83 4.09
9/15/2018  6:29:09 3.86 4.08
9/15/2018  6:29:19 3.86 4.07
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Hollingswoth & Vose
CFU #112 (2)
Initial Daily Calibrations

9/15/2018

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Analyzer Zero
Analyzer Mid
Analyzer High

Bias Check

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time
6:29:29
6:29:39
6:29:49
6:29:59
6:30:09
6:30:19
6:30:29
6:30:39
6:30:49
6:30:59
6:31:09
6:31:19
6:31:29
6:31:39
6:31:49
6:31:59
6:32:09
6:32:19
6:32:29
6:32:39
6:32:49
6:32:59
6:33:09

6:58:29
6:58:39
6:58:49
6:58:59
6:59:09
6:59:19
6:59:29
6:59:39
6:59:49
6:59:59
7:00:09

02 [%]
2.94
1.96
1.85
1.84
1.85
1.84
1.77
1.62
1.62
1.62
1.63
1.62
1.63
1.62
1.62
1.62
1.63
3.07
1.27
-0.04
-0.09
-0.10
-0.10

02 [%]
-0.09
9.86
19.92

0.08
0.08
0.08
0.09
1.76
9.97
15.45
17.05
10.37
4.95
3.15

CO2 [%]
2.87
1.90
1.84
1.82
1.82
1.82
1.82
1.80
1.80
1.82
1.82
1.83
1.83
1.84
1.84
1.84
1.84
2.53
0.59
0.04
0.02
0.02
0.01

CO2 [%]
0.00
1.83
4.09

0.00
0.01
0.01
0.00
0.01
0.03
0.04
0.05
0.03
0.16
0.96
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Hollingswoth & Vose
CFU #112 (2)
Initial Daily Calibrations

9/15/2018

Date Time 02 [%] CO2 [%]
9/15/2018  7:00:19 2.50 1.42
9/15/2018  7:00:29 2.22 1.63
9/15/2018  7:00:39 2.09 1.73
9/15/2018  7:00:49 2.02 1.77
9/15/2018  7:00:59 2.00 1.80
9/15/2018  7:01:09 1.99 1.81
9/15/2018  7:01:19 1.99 1.81
9/15/2018  7:01:29 1.99 1.81
9/15/2018  7:01:39 1.98 1.82
9/15/2018  7:01:49 1.98 1.82
9/15/2018  7:01:59 1.98 1.81
9/15/2018  7:02:09 2.00 1.86
9/15/2018  7:02:19 4.59 5.07
9/15/2018  7:02:29 7.39 7.64
9/15/2018  7:02:39 8.67 8.69
9/15/2018  7:02:49 9.26 9.21
9/15/2018  7:02:59 9.53 9.44
9/15/2018  7:03:09 9.66 9.56
9/15/2018  7:03:19 9.81 9.63
9/15/2018  7:03:29 9.96 9.65
9/15/2018  7:03:39 9.99 9.67
9/15/2018  7:03:49 10.00 9.68
9/15/2018  7:03:59 10.00 9.69
9/15/2018  7:04:09 10.00 9.70
9/15/2018  7:04:19 10.00 9.70
9/15/2018  7:04:29 10.00 9.69

02 [%] CO2 [%]
System Zero 0.08 0.01
System Mid 10.00 1.82

339



Hollingswoth & Vose

CFU #112 (2)

Run #3
9/15/2018

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time

10:15:38
10:16:38
10:17:38
10:18:38
10:19:38
10:20:38
10:21:38
10:22:38
10:23:38
10:24:38
10:25:38
10:26:38
10:27:38
10:28:38
10:29:38
10:30:38
10:31:38
10:32:38
10:33:38
10:34:38
10:35:38
10:36:38
10:37:38
10:38:38
10:39:38
10:40:38
10:41:38
10:42:38
10:43:38
10:44:38
10:45:38
10:46:38
10:47:38
10:48:38
10:49:38
10:50:38
10:51:38
10:52:38
10:53:38
10:54:38

02 [%]

19.91
19.91
19.91
19.90
19.90
19.89
19.90
19.91
19.90
19.91
19.91
19.90
19.90
19.90
19.89
19.90
19.90
19.90
19.90
19.90
19.90
19.90
19.90
19.90
19.90
19.91
19.90
19.90
19.90
19.89
19.90
19.90
19.89
19.89
19.89
19.89
19.89
19.89
19.90
19.89

CO2 [%]

0.48
0.47
0.47
0.47
0.47
0.47
0.47
0.46
0.46
0.46
0.46
0.47
0.46
0.47
0.47
0.47
0.47
0.47
0.47
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.47
0.48
0.47
0.48
0.47
0.46
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
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Hollingswoth & Vose

CFU #112 (2)

Run #3
9/15/2018

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time

10:55:38
10:56:38
10:57:38
10:58:38
10:59:38
11:00:38
11:01:38
11:02:38
11:03:38
11:04:38
11:05:38
11:06:38
11:07:38
11:08:38
11:09:38
11:10:38
11:11:38
11:12:38
11:13:38
11:14:38
11:15:38
11:16:38
11:17:38
11:18:38
11:19:38
11:20:38
11:21:38
11:22:38
11:23:38
11:24:38
11:25:38
11:26:38
11:27:38
11:28:38
11:29:38
11:30:38
11:31:38
11:32:38
11:33:38
11:34:38

02 [%]

19.89
19.90
19.89
19.89
19.89
19.89
19.90
19.89
19.90
19.90
19.89
19.90
19.89
19.89
19.89
19.90
19.90
19.90
19.90
19.90
19.90
19.91
19.90
19.90
19.90
19.91
19.90
19.89
19.89
19.90
19.90
19.91
19.91
19.91
19.90
19.90
19.90
19.90
19.90
19.90

CO2 [%]

0.48
0.48
0.48
0.49
0.49
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.47
0.47
0.48
0.47
0.47
0.47
0.47
0.48
0.48
0.48
0.48
0.49
0.50
0.49
0.49
0.48
0.48
0.48
0.48
0.49
0.49
0.48
0.48
0.47
0.47
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Hollingswoth & Vose
CFU #112 (2)

Run #3
9/15/2018

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time

11:35:38
11:36:38
11:37:38
11:38:38
11:39:38
11:40:38
11:41:38
11:42:38
11:43:38
11:44:38
11:45:38
11:46:38
11:47:38
11:48:38
11:49:38
11:50:38
11:51:38
11:52:38
11:53:38
11:54:38
11:55:38
11:56:38
11:57:38
11:58:38
11:59:38
12:00:38
12:01:38
12:02:38
12:03:38
12:04:38
12:05:38
12:06:38
12:07:38
12:08:38
12:09:38
12:10:38
12:11:38
12:12:38
12:13:38
12:14:38

02 [%]

19.90
19.90
19.90
19.90
19.90
19.90
19.90
19.89
19.89
19.90
19.90
19.90
19.90
19.90
19.91
19.90
19.90
19.90
19.90
19.90
19.89
19.89
19.89
19.91
19.90
19.89
19.88
19.89
19.90
19.89
19.88
19.89
19.89
19.89
19.88
19.88
19.88
19.88
19.88
19.88

CO2 [%]

0.48
0.48
0.48
0.48
0.48
0.49
0.48
0.49
0.49
0.49
0.50
0.50
0.50
0.50
0.49
0.49
0.50
0.49
0.50
0.49
0.49
0.49
0.48
0.48
0.48
0.48
0.49
0.49
0.48
0.49
0.49
0.49
0.49
0.50
0.50
0.51
0.51
0.50
0.50
0.50
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Hollingswoth & Vose

CFU #112 (2)

Run #3
9/15/2018

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time

12:15:38
12:16:38
12:17:38
12:18:38
12:19:38
12:20:38
12:21:38
12:22:38
12:23:38
12:24:38
12:25:38
12:26:38
12:27:38
12:28:38
12:29:38
12:30:38
12:31:38
12:32:38
12:33:38
12:34:38
12:35:38
12:36:38
12:37:38
12:38:38
12:39:38
12:40:38
12:41:38
12:42:38
12:43:38
12:44:38
12:45:38
12:46:38
12:47:38
12:48:38
12:49:38
12:50:38
12:51:38
12:52:38
12:53:38
12:54:38

02 [%]

19.87
19.88
19.89
19.88
19.88
19.88
19.88
19.89
19.88
19.88
19.88
19.88
19.88
19.89
19.88
19.87
19.86
19.87
19.88
19.87
19.87
19.86
19.87
19.87
19.87
19.86
19.86
19.86
19.85
19.86
19.86
19.86
19.86
19.85
19.85
19.85
19.85
19.86
19.85
19.84

CO2 [%]

0.50
0.50
0.49
0.49
0.49
0.49
0.48
0.48
0.49
0.48
0.48
0.48
0.48
0.48
0.49
0.49
0.50
0.50
0.50
0.49
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.49
0.48
0.48
0.48
0.48
0.49
0.48
0.48
0.49
0.49
0.49
0.49
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Hollingswoth & Vose
CFU #112 (2)

Run #3

9/15/2018

Date Time
9/15/2018 12:55:38
9/15/2018 12:56:38
9/15/2018 12:57:38
9/15/2018 12:58:38
9/15/2018 12:59:38
9/15/2018 13:00:38
9/15/2018 13:01:38
9/15/2018 13:02:38
9/15/2018 13:03:38
9/15/2018 13:04:38
9/15/2018 13:05:38
9/15/2018 13:06:38
9/15/2018 13:07:38
9/15/2018 13:08:38
9/15/2018 13:09:38
9/15/2018 13:10:38
9/15/2018 13:11:38
9/15/2018 13:12:38
9/15/2018 13:13:38
9/15/2018 13:14:38
9/15/2018 13:15:38
9/15/2018 13:16:38
9/15/2018 13:17:38
9/15/2018 13:18:38
9/15/2018 13:19:38
9/15/2018 13:20:38
9/15/2018 13:21:38
Final Average

Bias Check

9/15/2018 13:22:08
9/15/2018 13:22:18
9/15/2018 13:22:28
9/15/2018 13:22:38
9/15/2018 13:22:48
9/15/2018 13:22:58
9/15/2018 13:23:08
9/15/2018 13:23:18
9/15/2018 13:23:28
9/15/2018 13:23:38

02 [%]

19.84
19.85
19.86
19.86
19.85
19.85
19.85
19.85
19.84
19.85
19.85
19.86
19.86
19.84
19.84
19.84
19.84
19.84
19.83
19.83
19.84
19.84
19.84
19.84
19.83
19.83
18.85
19.88

19.85
19.77
13.96
6.60
3.04
1.43
0.71
0.38
0.23
0.16

CO2 [%]

0.49
0.49
0.49
0.50
0.49
0.50
0.50
0.50
0.50
0.49
0.49
0.48
0.48
0.48
0.48
0.47
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.49
0.49
0.47
0.48

0.50
0.49
0.34
0.16
0.09
0.05
0.03
0.03
0.02
0.02

344



Hollingswoth & Vose

CFU #112 (2)
Run #3
9/15/2018
Date Time 02 [%] C02 [%]
9/15/2018 13:23:48 0.13 0.02
9/15/2018 13:23:58 0.11 0.02
9/15/2018 13:24:08 0.10 0.02
9/15/2018 13:24:18 0.09 0.02
9/15/2018 13:24:28 0.09 0.01
9/15/2018 13:24:38 0.08 0.02
9/15/2018 13:24:48 0.09 0.01
9/15/2018 13:24:58 0.08 0.02
9/15/2018 13:25:08 0.36 0.19
9/15/2018 13:25:18 1.25 0.94
9/15/2018 13:25:28 1.34 1.06
9/15/2018 13:25:38 0.73 0.57
9/15/2018 13:25:48 0.38 0.29
9/15/2018 13:25:58 0.59 0.57
9/15/2018 13:26:08 1.43 1.38
9/15/2018 13:26:18 1.74 1.63
9/15/2018 13:26:28 1.89 1.74
9/15/2018 13:26:38 1.95 1.79
9/15/2018 13:26:48 1.98 1.82
9/15/2018 13:26:58 1.99 1.83
9/15/2018 13:27:08 1.99 1.83
9/15/2018 13:27:18 2.00 1.83
9/15/2018 13:27:28 2.00 1.83
9/15/2018 13:27:38 2.00 1.84
9/15/2018 13:27:48 4.48 4.77
9/15/2018 13:27:58 7.45 7.58
9/15/2018 13:28:08 8.77 8.69
9/15/2018 13:28:18 9.37 9.23
9/15/2018 13:28:28 9.65 9.47
9/15/2018 13:28:38 9.78 9.60
9/15/2018 13:28:48 9.84 9.66
9/15/2018 13:28:58 9.86 9.69
9/15/2018 13:29:08 9.88 9.70
9/15/2018 13:29:18 9.88 9.71
9/15/2018 13:29:28 9.88 9.71
9/15/2018 13:29:38 9.88 9.72
02 [%] CO2 [%]
System Zero 0.08 0.02
System Mid 9.88 1.83

345



\J

f“@Bl.ﬁON

ENGINEERING. INC.

COMPANY Hollingsworth & Vose |

FACILITY Glass Plant 1 |

LOCATION Corvallis OR |

SOURCE CFU 112 (2) |
DATE 09/15/18 |
METHOD 5 |

POLLUTANT |[Particulate Matter |
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis OR Start Time: 13:50
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 15:56
EPA Method: 5 Overcast 68 F Variable wind Date: 9/15/2018
Box Operator: CMF
Technician(s): CwW
Stack Di ional Data: Equi t:
Circular Meterbox ID 12 Probe ID 1307999  Liner type Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size 0.2173 inches
Rectangular AH@ 1.846 Hotbox ID MS5-HB Nozzle area  0.000258 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Filter heat 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0O, 19.90 % Pitot X X
Static Pressure 0.56 "H,O CO, 0.70 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.321 "H,O Rec. Nz. 0.201 inches Leak check vacuum, "Hg 15 8
Stack Temperature 204 F
Assumed moisture 1.8 % Nozzle check for roundness:
Assumed meter temp. 69 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  111.192 dcf Ave. AP 1.467 "H,0 Filter Q1374 #
Wet mol. weight 28.71 M (actual) Ave. VAP 1.2106 "H,O Initial Final Gain
Actual H,0O 1.81 % Ave. AH 2.883 "H,O Impingers, g 200.0 220 20.0
Std. meter vol.  110.685 dscf Ave. T 201.2 °F Silica gel, g 245.9 269.3 23.4
Isokinetic Average 100.1 % Ave. T, 69.6 °F Total water gain: 43.4
Meter .
Volume (dcf) Velocity Meter Condenser
Time AP Stack Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) |Temp. (°F)| (°F) | Calc. AH | Run AH ("Hg) (°F) (<68°F)
1 5.0 4.260 1.30 200 63 252 2.50 3 254 52
2 10.0 8.690 1.40 200 63 2.72 2.70 3 253 42
3 15.0 13.290 1.50 200 63 291 2.90 3 252 42
4 20.0 17.770 1.40 201 64 272 2.70 3 249 43
5 25.0 22.240 1.40 201 65 2.72 2.70 3 254 45
6 30.0 27.150 1.70 201 66 331 3.30 3 246 47
7 35.0 31.820 1.50 200 67 2.93 2.90 3 246 48
8 40.0 36.470 1.50 201 68 2.93 2.90 3 252 50
9 45.0 41.120 1.50 201 68 2.93 2.90 3 252 51
10 50.0 45.650 1.40 202 69 2.74 2.70 3 252 52
11 55.0 50.260 1.50 202 70 294 2.90 3 248 52
12 60.0 54.945 1.50 201 70 2.94 2.90 3 251 53
13 65.0 59.560 1.40 198 71 2.77 2.80 3 252 53
14 70.0 64.130 1.40 202 72 2.75 2.80 3 252 53
15 75.0 68.700 1.40 202 72 2.75 2.80 3 252 48
16 80.0 73.390 1.50 202 72 2.95 3.00 3 248 53
17 85.0 78.220 1.60 202 72 3.15 3.20 3 253 51
18 90.0 82.990 1.50 202 73 2.96 3.00 3 253 52
19 95.0 87.740 1.50 202 73 2.96 3.00 3 253 52
20 100.0 92.480 1.50 202 74 2.96 3.00 3 250 51
21 105.0 97.240 1.50 201 73 2.96 3.00 3 250 52
22 110.0 102.010 1.50 201 74 297 3.00 3 251 52
23 115.0 106.600 1.40 202 74 2.77 2.80 3 251 52
24 120.0 111.192 1.40 202 74 2.77 2.80 3 253 52
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis OR Start Time: 16:14
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 18:21
EPA Method: 5 Overcast 68 F Variable wind Date: 9/15/2018
Box Operator: CMF
Technician(s): CwW
Stack Di ional Data: Equipment:
Circular Meterbox ID 12 Probe ID 1307999  Liner type: Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size: 0.2173 inches
Rectangular AH@ 1.846 Hotbox ID  MS5-HB Nozzle area: 0.000258 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 19.9 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.321 "H,O Rec. Nz. 0.200 inches Leak check vacuum, "Hg: 12 6
Stack Temperature 204 F
Assumed moisture 1.81 % Nozzle check for roundness:
Assumed meter temp. 69.6 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  112.178 dcf Ave. AP 1.475 "H,O Filter Q1375 #
Wet mol. weight 28.72 M; (actual) Ave. VAP 1.2141 "H,0O Initial Final Gain
Actual H,O 1.71 % Ave. AH 2.946 "H,O Impingers, g 200.0 215 15.0
Std. meter vol.  110.807 dscf Ave. T; 205.1 °F Silica gel, g 257.7 283.6 259
Isokinetic Average 100.1 % Ave. T, 73.8 °F Total water gain: 40.9
Meter Velocity Meter Condenser
Time Volume (dcf) AP Stack Temp. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,O0) |Temp. (°F)| (°F) |Calc. AH| Run AH ("Hg) (°F) (<68°F)
1 5.0 4.390 1.30 205 73 2.55 2.60 2 253 57
2 10.0 8.890 1.40 205 73 2.75 2.80 2 253 48
3 15.0 13.540 1.40 205 73 275 2.80 2 251 50
4 20.0 18.290 1.50 205 73 2.94 3.00 2 251 51
5 25.0 23.110 1.60 204 73 3.15 3.20 2 251 52
6 30.0 27.820 1.50 205 74 2.95 3.00 2 251 52
7 35.0 32.540 1.50 203 74 2.96 3.00 2 252 53
8 40.0 37.260 1.50 202 74 2.96 3.00 2 253 54
9 45.0 41.980 1.50 203 74 2.96 3.00 2 252 54
10 50.0 46.700 1.50 204 74 2.95 3.00 2 252 54
11 55.0 51.430 1.50 204 74 2.95 3.00 2 251 54
12 60.0 56.139 1.50 206 74 2.95 3.00 2 252 55
13 65.0 60.520 1.30 205 74 2.56 2.60 2 252 61
14 70.0 65.090 1.40 206 74 2.75 2.80 2 251 54
15 75.0 69.850 1.50 206 74 2.95 3.00 2 251 54
16 80.0 74.560 1.50 206 74 2.95 3.00 2 251 54
17 85.0 79.250 1.50 206 73 2.94 2.90 2 251 54
18 90.0 83.880 1.50 206 74 2.95 3.00 2 251 54
19 95.0 88.600 1.50 206 74 2.95 3.00 2 250 57
20 100.0 93.340 1.50 206 74 2.95 3.00 2 250 58
21 105.0 98.020 1.50 206 74 2.95 3.00 2 251 58
22 110.0 102.740 1.50 206 74 2.95 3.00 2 251 59
23 115.0 107.450 1.50 206 74 2.95 3.00 2 251 59
24 120.0 112.178 1.50 206 74 2.95 3.00 2 251 59
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis OR Start Time: 18:41
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 20:45
EPA Method: 5 Overcast 68 F Variable wind Date: 9/15/2018
Box Operator: CMF
Technician(s): CW
Stack Di I Data: Equipment:
Circular Meterbox ID 12 Probe ID 1307999  Liner type: Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size: 0.2173 inches
Rectangular AH@ 1.846 Hotbox ID  MS5-HB Nozzle area: 0.000258 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 19.9 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.321 "H,O Rec. Nz. 0.2 inches Leak check vacuum, "Hg: 15 8
Stack Temperature 204 F
Assumed moisture 1.71 % Nozzle check for round
Assumed meter temp. 73.8 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume 109.877 dcf Ave. AP 1.454 "H,O Filter Q1376 #
Wet mol. weight 28.72 M; (actual) Ave. VAP 1.205 "H,O Initial Final Gain
Actual H,O 1.76 % Ave. AH 2.808 "H,O Impingers, g 200.0 220 20.0
Std. meter vol.  109.169 dscf Ave. T, 207.4 °F Silica gel, g 234.0 255.6 21.6
Isokinetic Average 99.6 % Ave. T, 70.5 °F Total water gain: 41.6
Meter Velocity Stack Meter Condenser
Time | Yolume (def) AP Temp. | Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) AH Run AH ("Hg) (°F) (<68°F)
1 5.0 4.350 1.30 206 72 2.55 2.50 3 253 54
2 10.0 8.850 1.40 206 72 2.74 2.70 3 252 44
3 15.0 13.360 1.40 207 72 2.74 2.70 3 252 44
4 20.0 17.790 1.40 207 72 2.74 2.70 3 253 45
5 25.0 22.430 1.50 207 71 2.93 2.90 3 253 46
6 30.0 27.160 1.50 207 71 2.93 2.90 3 253 45
7 35.0 32.120 1.70 206 71 3.33 3.30 3 253 45
8 40.0 36.870 1.60 207 71 3.13 3.10 3 251 46
9 45.0 41.630 1.50 207 71 2.93 2.90 3 252 47
10 50.0 46.270 1.50 208 71 2.93 2.90 3 252 47
11 55.0 50.960 1.50 208 71 2.93 2.90 3 251 46
12 60.0 55.629 1.50 208 71 2.93 2.90 3 250 48
13 65.0 59.830 1.20 206 70 2.34 2.30 2 251 49
14 70.0 64.180 1.30 208 70 2.53 2.50 2 249 46
15 75.0 68.560 1.30 208 70 2.53 2.50 2 249 46
16 80.0 72.780 1.30 209 70 2.53 2.50 2 250 47
17 85.0 77.400 1.50 209 70 2.92 2.90 2 250 48
18 90.0 82.050 1.50 208 69 291 2.90 2 251 48
19 95.0 86.710 1.50 209 70 2.92 2.90 2 251 48
20 100.0 91.320 1.50 208 69 291 2.90 2 251 48
21 105.0 96.020 1.50 208 69 291 2.90 2 252 50
22 110.0 100.670 1.50 207 69 2.92 2.90 2 252 50
23 115.0 105.240 1.50 207 70 2.92 2.90 3 251 50
24 120.0 109.877 1.50 207 69 2.92 2.90 3 253 51
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Isokinetic Field Data

Field Data and Calculations

Particulate Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 1
Location: Corvallis OR Start Time: 13:50
Source: CFU 112 (2) End Time: 15:56
Method: ODEQ 5 Date: 9/15/2018
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,0 T, °F | Point "H,0 T, °F \Dp
0.000

5 4.260 2.50 63 1 1.30 200 1.1402

10 8.690 2.70 63 2 1.40 200 1.1832

15 13.290 2.90 63 3 1.50 200 1.2247

20 17.770 2.70 64 4 1.40 201 1.1832

25 22.240 2.70 65 5 1.40 201 1.1832

30 27.150 3.30 66 6 1.70 201 1.3038

35 31.820 2.90 67 7 1.50 200 1.2247

40 36.470 2.90 68 8 1.50 201 1.2247

45 41.120 2.90 68 9 1.50 201 1.2247

50 45.650 2.70 69 10 1.40 202 1.1832

55 50.260 2.90 70 11 1.50 202 1.2247

60 54.945 2.90 70 12 1.50 201 1.2247

65 59.560 2.80 71 13 1.40 198 1.1832

70 64.130 2.80 72 14 1.40 202 1.1832

75 68.700 2.80 72 15 1.40 202 1.1832

80 73.390 3.00 72 16 1.50 202 1.2247

85 78.220 3.20 72 17 1.60 202 1.2649

90 82.990 3.00 73 18 1.50 202 1.2247

95 87.740 3.00 73 19 1.50 202 1.2247

100 92.480 3.00 74 20 1.50 202 1.2247

105 97.240 3.00 73 21 1.50 201 1.2247

110 102.010 3.00 74 22 1.50 201 1.2247

115 106.600 2.80 74 23 1.40 202 1.1832

120 111.192 2.80 74 24 1.40 202 1.1832
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Client: Hollingsworth & Vose Run: 1
Source: CFU112(2) Date: 09/15/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 111.192 dcf Rectangular

Water Volume 43.4 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.65 "Hg CO, Average 0.52 %vd
Static Pressure 0.56 "H,O O, Average 19.99 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.883 "H,0 \Dp 1.2106 "H,0
Temperature, T,, 69.6 °F Temperature, T, 201.2 °F
Temperature, T, 529.6 A (°R)  Temperature, T, 661.2 A (R)
Pressure Meter, P, 29.862 "Hg Pressure Stack, P 29.691 "Hg
Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, V ;a) 110.685 dscf Velocity, V, 76.61 fps

Actual Volume, V yactan

Gas Stream Moisture
Moisture Vapor, Vw g,

Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

Wet, M,

Percent Isokinetic

Laboratory Results

3.134 dscm
142.309 awcf

2.042 scf
0.0181
1.81 %v

28.88 1b/Ib-mole
28.68 1b/Ib-mole

100.0 %

Volume (actual)

Volume (standard)

22,564.7 awcfm
22,156.3 adcfm
1,072,865.6 wsct/hr
1,053,446.7 dscf/hr

17,557.4 dscf/min

EPA Method 5
Filterable PM
Emissions:
Concentration, C;

Mass Emissions
Back Half:

Inorganic CPM
Inorganic CPM, C,

Mass Emissions

1.25E-03 grams

1.74E-04 gr/dscf

399 pg/dscm
2.62E-02 Ib/hr

1.05E-03 grams
1.46E-04 gr/dscf

335 pg/dscm
2.20E-02 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

9.00E-04 grams
1.25E-04 gr/dsct

287 pg/dscm
1.89E-02 Ib/hr
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Isokinetic Field Data

Field Data and Calculations

Particulate Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 2
Location: Corvallis OR Start Time: 16:14
Source: CFU 112 (2) End Time: 18:21
Method: ODEQ 5 Date: 09/15/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,0 T, °F | Point "H,0 T, °F \Dp
0.000

5 4.390 2.60 73 1 1.30 205 1.1402

10 8.890 2.80 73 2 1.40 205 1.1832

15 13.540 2.80 73 3 1.40 205 1.1832

20 18.290 3.00 73 4 1.50 205 1.2247

25 23.110 3.20 73 5 1.60 204 1.2649

30 27.820 3.00 74 6 1.50 205 1.2247

35 32.540 3.00 74 7 1.50 203 1.2247

40 37.260 3.00 74 8 1.50 202 1.2247

45 41.980 3.00 74 9 1.50 203 1.2247

50 46.700 3.00 74 10 1.50 204 1.2247

55 51.430 3.00 74 11 1.50 204 1.2247

60 56.139 3.00 74 12 1.50 206 1.2247

65 60.520 2.60 74 13 1.30 205 1.1402

70 65.090 2.80 74 14 1.40 206 1.1832

75 69.850 3.00 74 15 1.50 206 1.2247

80 74.560 3.00 74 16 1.50 206 1.2247

85 79.250 2.90 73 17 1.50 206 1.2247

90 83.880 3.00 74 18 1.50 206 1.2247

95 88.600 3.00 74 19 1.50 206 1.2247

100 93.340 3.00 74 20 1.50 206 1.2247

105 98.020 3.00 74 21 1.50 206 1.2247

110 102.740 3.00 74 22 1.50 206 1.2247

115 107.450 3.00 74 23 1.50 206 1.2247

120 112.178 3.00 74 24 1.50 206 1.2247
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Client: Hollingsworth & Vose Run: 2
Source: CFU 112 (2) Date: 09/15/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V 112.178 dcf Rectangular

Water Volume 40.9 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.65 "Hg CO, Average 0.53 %vd
Static Pressure 0.56 "H,O O, Average 20.14 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.946 "H,0 \Dp 1.2141 "H,0
Temperature, T, 73.8 °F Temperature, T, 205.1 °F
Temperature, T,, 533.8 "A(R)  Temperature, T, 665.1 ‘A (R)
Pressure Meter, P, 29.867 "Hg Pressure Stack, P 29.691 "Hg
Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, V ) 110.807 dscf Velocity, V; 77.03 fps

Actual Volume, V yacruan
Gas Stream Moisture
Moisture Vapor, Vw yg)

Moisture, By,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

3.138 dscm
143.160 awcf

1.925 scf
0.0171
1.71 %v

28.89 1b/Ib-mole

Volume (actual)

Volume (standard)

22,688.4 awcfm

22,300.4 adcfm
1,072,421.8 wsct/hr
1,054,083.4 dscf/hr

17,568.1 dscf/min

Wet, M, 28.70 1b/Ib-mole
Percent Isokinetic 100.1 %
Laboratory Results
Front Half:
Filterable PM 9.50E-04 grams
Emissions:

Concentration, C;

Mass Emissions
Back Half:

Inorganic CPM
Inorganic CPM, C;

Mass Emissions

1.32E-04 gr/dscf

303 pg/dscm
1.99E-02 Ib/hr

7.00E-04 grams
9.75E-05 gr/dscf

223 pg/dsecm
1.47E-02 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

6.50E-04 grams
9.05E-05 gr/dscf

207 pg/dscm
1.36E-02 Ib/hr
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Isokinetic Field Data

Field Data and Calculations

Particulate Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 3
Location: Corvallis OR Start Time: 18:41
Source: CFU 112 (2) End Time: 20:45
Method: ODEQ 5 Date: 09/15/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,0 T, °F | Point "H,0 T, °F \Dp
0.000

5 4.350 2.50 72 1 1.30 206 1.1402

10 8.850 2.70 72 2 1.40 206 1.1832

15 13.360 2.70 72 3 1.40 207 1.1832

20 17.790 2.70 72 4 1.40 207 1.1832

25 22.430 2.90 71 5 1.50 207 1.2247

30 27.160 2.90 71 6 1.50 207 1.2247

35 32.120 3.30 71 7 1.70 206 1.3038

40 36.870 3.10 71 8 1.60 207 1.2649

45 41.630 2.90 71 9 1.50 207 1.2247

50 46.270 2.90 71 10 1.50 208 1.2247

55 50.960 2.90 71 11 1.50 208 1.2247

60 55.629 2.90 71 12 1.50 208 1.2247

65 59.830 2.30 70 13 1.20 206 1.0954

70 64.180 2.50 70 14 1.30 208 1.1402

75 68.560 2.50 70 15 1.30 208 1.1402

80 72.780 2.50 70 16 1.30 209 1.1402

85 77.400 2.90 70 17 1.50 209 1.2247

90 82.050 2.90 69 18 1.50 208 1.2247

95 86.710 2.90 70 19 1.50 209 1.2247

100 91.320 2.90 69 20 1.50 208 1.2247

105 96.020 2.90 69 21 1.50 208 1.2247

110 100.670 2.90 69 22 1.50 207 1.2247

115 105.240 2.90 70 23 1.50 207 1.2247

120 109.877 2.90 69 24 1.50 207 1.2247
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Client: Hollingsworth & Vose Run: 3
Source: CFU 112 (2) Date: 09/15/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V,, 109.877 dcf Rectangular

Water Volume 41.6 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.65 "Hg CO, Average 0.52 %vd
Static Pressure 0.56 "H,O O, Average 20.11 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.808 "H,O \Dp 1.2050 "H,0
Temperature, T,, 70.5 °F Temperature, T, 207.4 °F
Temperature, T,, 530.5 "A ('R)  Temperature, T, 667.4 °A (R)
Pressure Meter, P, 29.856 "Hg Pressure Stack, P 29.691 "Hg
Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, V ;) 109.169 dscf Velocity, V, 76.58 fps

Actual Volume, V yacruan

Gas Stream Moisture

3.091 dscm
141.603 awcf

Volume (actual)

Volume (standard)

22,555.9 awcfm
22,158.9 adcfm
1,062,482.7 wscf/hr

Moisture Vapor, Vw yg) 1.958 scf 1,043,783.0 dscf/hr
Moisture, By, 0.0176 17,396.4 dscf/min
Moisture EPA M4 1.76 %v
EPA Method 3 Gas Density
Dry, My 28.89 Ib/Ib-mole
Wet, M, 28.70 1b/Ib-mole
Percent Isokinetic 99.6 %
Laboratory Results

Front Half:

Filterable PM 0.00E+00 grams

Emissions:

Concentration, C;

Mass Emissions
Back Half:

Inorganic CPM
Inorganic CPM, C;

Mass Emissions

0.00E+00 gr/dscf

0 pg/dscm
0.00 Ib/hr

6.50E-04 grams
9.19E-05 gr/dscf

210 pg/dscm
1.37E-02 Ib/hr

Organic CPM
Organic CPM, C;

Mass Emissions

5.00E-04 grams
7.07E-05 gr/dscf

161.76 pg/dscm
1.05E-02 Ib/hr
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Oregon Method 5

Filterable and Condensable Particulate

Laboratory Gravimetric Data

Client:  Hollingsworth & Vose
Location: Corvallis OR
Source: CFU 112 (2)
Initial Final Blank Corrected
Run Sample Description g, # (grams) (grams) Net Gain Correction Gain (grams)
CPM Organics (Acetone BH) 150 45.11620 45.11710 0.00090 0.00E+00 0.00090
Probe Rinse (Acetone FH) 75  45.35335 45.35460 0.00125 0.00E+00 0.00125
Filter Q1374 0.37760 0.37755 -0.00005 0.00000
1 CPM Inorganics (Water) 375 4521275 45.21380 0.00105 0.00E+00 0.00105
CPM Organics (Hexane BH) 90  42.75365 42.75350 -0.00015 0.00E+00 0.00000
Impinger H,O Gain, mls 200 220 20.0
Filterable PM (mg) 1.25
Total PM (mg) 3.20ND
CPM Organics (Acetone BH) 160 46.56375 46.56440 0.00065 0.00E+00 0.00065
Probe Rinse (Acetone FH) 120 43.17845 43.17930 0.00085 0.00E+00 0.00085
Filter Q1375 0.38035 0.38045 0.00010 0.00010
2 CPM Inorganics (Water) 385 46.37770 46.37840 0.00070 0.00E+00 0.00070
CPM Organics (Hexane BH) 90  53.80060 53.80040 -0.00020 0.00E+00 0.00000
Impinger H,O Gain, mls 200 215 15.0 15
Filterable PM (mg) 0.95
Total PM (mg) 2.30 ND
CPM Organics (Acetone BH) 140 52.38950 52.39000 0.00050 0.00E+00 0.00050
Probe Rinse (Acetone FH) 95  45.37960 45.37960 0.00000 0.00E+00 0.00000
Filter Q1376 0.37925 0.37910 -0.00015 0.00000
3 CPM Inorganics (Water) 370 43.08105 43.08170 0.00065 0.00E+00 0.00065
CPM Organics (Hexane BH) 95  47.37870 47.37860 -0.00010 0.00E+00 0.00000
Impinger H,0O Gain, mls 200 220 20.0
Filterable PM (mg) 0.00
Total PM (mg) 1.15ND
Acetone Blank 160 45.69390 45.69390 0.00000 0.00E+00 g/g
Water Blank 200 49.47520 49.47520 0.00000 0.00E+00 g/g
Hexane Blank 100 43.10705 43.10700 0.00000 0.00E+00 g/g

ND = Non-Detect. Values are below the method detection limit (7 mg).
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Oregon Methods 1-5
Filterable and Condensable Particulate
Results Summary

Client: Hollingsworth & Vose
Source: CFU 112 (2)
Location: Corvallis OR

Run 1 2 3
Date 9/15/2018 9/15/2018 9/15/2018
Run Start Time 13:50 16:14 18:41
Run End Time 15:56 18:21 20:45
Duration, min. 120 120 120 Average
Barometric Pressure, '"Hg 29.65 29.65 29.65 29.65
Nozzle Dia., in. 0.2173 0.2173 0.2173 0.2173
Isokinetic Average, % 100.0 100.1 99.6 99.9
Sample Volume, dscf 110.685 110.807 109.169 110.220
Sample Volume, dscm 3.134 3.138 3.091 3.121
Stack Diameter, in. 30.00 30.00 30.00 30.00
Stack Area, sq.ft. 4.909 4.909 4.909 4.909
CO; %vd 0.52 0.53 0.52 0.52
0, %vd 19.99 20.14 20.11 20.08
Static Press., ""H,O 0.56 0.56 0.56 0.56
H,0 %v 1.81 1.71 1.76 1.76
Wet Molecular Weight, 1b/Ib-mole 28.68 28.70 28.70 28.69
Velocity, FPS 76.61 77.03 76.58 76.74
ADCFM 22,156.3 22,300.4 22,158.9 22,205.2
AWCFM 22,564.7 22,688.4 22,555.9 22,603.0
DSCFM 17,557.4 17,568.1 17,396.4 17,507.3
Stack Temperature, °F 201.2 205.1 207.4 204.6
Concentration, C, gr/dsct 1.74E-04 1.32E-04 0.00E+00 1.02E-04
. . pg/dsem 399 303 0 234
Filterable Particulate " Ib/hr 2.62E-02 1.99E-02 0.00E+00 L54E-02
ass Ib/Ib glass 3.82E-05 2.76E-05 0.00E+00 2.19E-05
. gr/dscf 1.46E-04 9.75E-05 9.19E-05 1.12E-04
Concentration, C;
. pg/dscm 335 223 210 256
Inorganic CPM " Ib/hr 2.20E-02 1.47E-02 1.37E-02 1.68E-02
3 Ib/Ib glass 321E-05 2.04E-05 1.93E-05 2.39E-05
. gr/dsct 1.25E-04 9.05E-05 7.07E-05 9.55E-05
Concentration, C,
X pg/dscm 287 207 162 219
Organic CPM Ib/hr 1.89E-02 1.36E-02 1.05E-02 L43E-02
Mass Ib/Ib glass 2.75E-05 1.89E-05 1.49E-05 2.04E-05
. gr/dscf ND 4.46E-04 [ND 3.20E-04 |ND 1.63E-04 |ND 3.10E-04
Concentration, C, g/dsem |ND 10211 |[ND 7330 |ND 3720 |ND 708.7
1 s . . X .
Measured Total PM " Ibhr  |ND 671E02 |ND 4.82E02 |ND 242E02 |ND  4.65E-02
458 /b glass |ND 9.77E05 |ND 6.69E05 |ND 3.42E05 |ND  6.63E-05
Concentration, C gr/dscf < 9.76E-04 | < 9.75E-04 | < 9.89E-04 | < 9.80E-04
Total PM @ Method Ib/hr < 147E01 | < 147601 | < 148E01 | <  147E-01
Detection Limit (7 mg) Mass
1b/1b glass < 2.14E-04 < 2.04E-04 < 2.08E-04 < 2.08E-04
Production Data Glass Production Ibs/hr 687.3 721.0 708.7 705.7
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Oregon Methods 1-5
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis OR
Source: CFU 112 (2)
Method: ODEQ 5

EPA Methods 1-4:

1) P, =Pb+ (AH/13.6) =
where Pb:
AH:

29.65 "Hg
2.883 "H,0

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

29.65 "Hg
0.56 "H,0

3) Va(std) = Vm(17.64)(Y)(§—$) =

where Vm:
Y:

Pm:

Tm:

111.192 def
1.0008
29.862 "Hg

529.6 °A

4) V (std) = (0.04706)(H,0) =

where H,O:

5) Bws = ( Vw(std)

where Vw(std):
Vm(std):

6) % H,0 =Bws x 100 =

7) V,(actual) = ( Yxvm )(

(1—-Bws)
where Y:

Vm:
Bws:
Ts:
Tm:
Pm:
Ps:

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

where CO,:
0,

Vw(std)+Vm(std)

4340 g

)=

2.042 scf
110.685 dscf

) (5) =

1.0008
111.1919 dcf
0.0181
661.2 °A
529.6 °A
29.862 "Hg
29.691 "Hg

0.52 %vd
19.99 %vd

N2+CO= ( 1 00‘(02+C02):

Run:

Start Time:
End Time:
Date:

29.862 "Hg

29.691 "Hg

110.685 dsct

2.042 scf

0.0181

1.81 %v

142.309 awcf

28.88 1b/Ib-mole

79.49 %vd

1

13:50
15:56
9/15/2018
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 (2) Date: 9/15/2018
9) M, = M (1 —Bws) + (18 x Bws) = 28.68 1b/Ib-mole
where My: 28.88 Ib/Ib-mole
Bws: 0.0181
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 4.909 sq. ft.
where Stack ID: 30 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. _ Ts _
11) Velocity, V, = 85.49(Cp) (Ave. Sqrt AP) ( ox MS)> = 76.61 fps
where Cp: 0.84
Ave. Sqrt AP: 1.2106
Ts: 661.2 °A
Ps: 29.691 "Hg
Ms: 28.68 1b/Ib-mole
12) AWCFM = (V,)(stack area)(60 sec/min) = 22,564.7 AWCFM
where V: 76.61 ft/sec
Stack Area: 4.909 sq. ft
13) ADCFM = (AWCFM)(1-Bws) = 22,156.3 ADCFM
where AWCFM: 22.,564.7
Bws: 0.0181
528°A Ps
14) Qsw = 3600(V,) (stack area) (220 (2 ,,Hg) = 1,072,865.6 wscf/hr
where V: 76.61 ft/sec
Stack Area: 4.9090 sq. ft.
Ts: 661.2 °A
Ps: 29.691 "Hg
15) Qsd = (wsct/hr)(1-Bws) = 1,053,446.7 dscf/hr
where wscf/hr:  1,072,865.6
Bws: 0.0181
16) DSCEFM= (dscf/hr)/60 mins/hr = 17,557.4 DSCFM

where dscf/hr:  1,053,446.7

17) Nozzle Area = 3.1416 (Nozzle Size/24)? = 0.000258 sq. ft.
where Nozzle Size: 0.2173 inches
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Client: Hollingsworth & Vose
Source: CFU 112 (2)

Run: 1
Date:

9/15/2018

0.0945(Ts)(Vm(std))

18) Isokinetic % = (

where Ts: 661.2 °A

Vm(Std): 110.685 dscf

Ps: 29.691 "Hg
Vs 76.61 ft/sec
Nozzle Area: 0.000258 sq. ft.

Sampling Time: 120 min.

Bws: 0.0181
ODEQ Method 5:
Front Half:
19) Filterable PM = filter gain + probe rinse gain =

where Filter Gain: 0.00000 grams
Probe Rinse: 0.00125 grams

20) Cs = (Sample grams/Vm(Std))(15.43grains/gram) =

where Sample: 0.00125 grams
Vm(std) 110.685 dscf

21) Cs = (Sample grams*1,000,000 pg/gram )/Vm(std) =

Ps(VS) (nozzle area)(sampling time)(1—Bws)

100.0 %

0.00125 grams

1.74E-04 gr/dscf

398.9 pg/dscm

where Sample: 0.00125 grams
Vm(std) 3.134 dscm
22) Mass Emission Rate = (Cs)(Stack flow)/7000gr/Ib = 0.026 Ib/hr
where Cs: 1.74E-04 gr/dscf
Stack Flow: 1,053,446.7 dscf/hr
Back Half:
23) Inorganic CPM = water fraction = 0.00105 grams
Organic CPM = acetone BH + hexane BH = 0.00090 grams

Back-half concentrations and mass rates are calculated as front-half examples.
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< BISON

ENGINEERING. INC.

COMPANY Hollingsworth & Vose |
FACILITY Glass Plant 1 |
LOCATION Corvallis, OR |
SOURCE CFU 112 (2) |
DATE 09/15/18 |
METHOD 316 |
POLLUTANT [[Formaldehyde |
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 13:49
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 15:55
EPA Method: 316 Partly cloudy, 68 degrees Date: 9/15/2018
Box Operator: RR
Technician(s): CwW
Stack Di ional Data: Equi t:
Circular Meterbox ID 13 Probe ID 3B Liner type Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area  0.000175 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Filter heat 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0O, 19.80 % Pitot X X
Static Pressure 0.56 "H,O CO, 0.70 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.4 "H,O Rec. Nz. 0.196 inches Leak check vacuum, "Hg 11 5
Stack Temperature 190 F
Assumed moisture 2% Nozzle check for roundness:
Assumed meter temp. 75 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  72.760 dcf Ave. AP 1.371 "H,O Filter NA #
Wet mol. weight 28.72 M (actual) Ave. VAP 1.1703 "H,O Initial Final Gain
Actual H,0O 1.69 % Ave. AH 1.204 "H,O Impingers, g 200.0 214 14.0
Std. meter vol.  71.802 dscf Ave. T 202.7 °F Silica gel, g 254.6 266.8 12.2
Isokinetic Average 99.0 % Ave. T, 70.8 °F Total water gain: 26.2
Meter .
Volume (dcf) Velocity Meter Condenser
Time AP Stack Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) |Temp. (°F)| (°F) | Calc. AH | Run AH ("Hg) (°F) (<68°F)
1 5.0 3.020 1.30 202 71 1.15 1.20 1 252 58
2 10.0 5.990 1.30 200 71 1.15 1.20 1 251 47
3 15.0 8.980 1.40 200 70 1.24 1.20 1 253 44
4 20.0 12.000 1.40 201 70 1.24 1.20 1 252 44
5 25.0 15.180 1.50 201 69 1.32 1.30 1 253 44
6 30.0 18.330 1.50 202 69 1.32 1.30 1 250 43
7 35.0 21.520 1.50 201 69 1.32 1.30 1 257 44
8 40.0 24.690 1.50 203 69 1.32 1.30 1 252 45
9 45.0 27.730 1.40 203 69 1.23 1.20 1 254 46
10 50.0 30.660 1.30 204 70 1.14 1.10 1 256 46
11 55.0 33.650 1.30 204 70 1.14 1.10 1 254 46
12 60.0 36.643 1.30 204 70 1.14 1.10 1 256 46
13 65.0 39.610 1.30 202 70 1.15 1.20 1 259 57
14 70.0 42.590 1.30 202 71 1.15 1.20 1 255 46
15 75.0 45.580 1.30 202 71 1.15 1.20 1 253 46
16 80.0 48.600 1.40 203 71 1.24 1.20 1 249 46
17 85.0 51.620 1.40 203 71 1.24 1.20 1 251 47
18 90.0 54.680 1.40 204 71 1.23 1.20 1 248 47
19 95.0 57.810 1.50 204 72 1.32 1.30 1 254 48
20 100.0 60.850 1.40 204 72 1.24 1.20 1 254 48
21 105.0 63.930 1.40 204 73 1.24 1.20 1 255 48
22 110.0 66.960 1.30 204 73 1.15 1.20 1 253 48
23 115.0 69.920 1.30 204 73 1.15 1.20 1 254 48
24 120.0 72.760 1.20 204 73 1.06 1.10 1 254 48
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 16:15
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 18:21
EPA Method: 316 Partly cloudy, 68 degrees Date: 9/15/2018
Box Operator: RR
Technician(s): CwW
Stack Di I Data: Equipment:
Circular Meterbox ID 13 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size: 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000175 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.4 "H,0 Rec. Nz. 0.196 inches Leak check vacuum, "Hg: 14 7
Stack Temperature 190 F
Assumed moisture 1.69 % Nozzle check for roundness:
Assumed meter temp. 70.8 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  71.870 dcf Ave. AP 1.321 "H,O Filter NA #
Wet mol. weight 28.74 M; (actual) Ave. VAP 1.1487 "H,0O Initial Final Gain
Actual H,O 1.44 % Ave. AH 1.171 "H,O Impingers, g 200.0 206 6.0
Std. meter vol.  70.544 dscf Ave. T; 207 °F Silica gel, g 241.8 257.7 15.9
Isokinetic Average 99.2 % Ave. T, 73.6 °F Total water gain: 21.9
Meter Velocity Meter Condenser
Time Volume (dcf) AP Stack Temp. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,O0) |Temp. (°F)| (°F) |Calc. AH| Run AH ("Hg) (°F) (<68°F)
1 5.0 2.950 1.30 207 73 1.15 1.20 1 254 57
2 10.0 5.950 1.40 207 73 1.24 1.20 1 251 55
3 15.0 8.990 1.40 207 73 124 1.20 1 251 55
4 20.0 12.060 1.40 206 73 1.24 1.20 1 253 56
5 25.0 15.150 1.40 206 73 124 1.20 1 255 56
6 30.0 18.250 1.40 206 73 1.24 1.20 1 254 56
7 35.0 21.330 1.40 206 74 124 1.20 1 254 56
8 40.0 24.350 1.30 205 74 1.16 1.20 1 253 57
9 45.0 27.360 1.30 206 74 1.16 1.20 1 251 57
10 50.0 30.330 1.30 206 74 1.16 1.20 1 252 57
11 55.0 33.150 1.20 207 74 1.07 1.10 1 253 58
12 60.0 36.072 1.20 206 74 1.07 1.10 1 253 58
13 65.0 38.890 1.20 207 73 1.06 1.10 1 259 59
14 70.0 41.800 1.20 205 74 1.07 1.10 1 256 57
15 75.0 44.780 1.30 206 74 1.16 1.20 1 253 57
16 80.0 47.700 1.30 207 74 1.15 1.20 1 254 58
17 85.0 50.750 1.40 207 73 124 1.20 1 254 58
18 90.0 53.810 1.40 208 73 1.24 1.20 1 254 58
19 95.0 56.940 1.40 209 74 124 1.20 1 252 59
20 100.0 59.990 1.40 209 74 1.24 1.20 1 251 59
21 105.0 63.040 1.40 209 74 124 1.20 1 252 59
22 110.0 66.000 1.30 209 74 1.15 1.10 1 251 59
23 115.0 68.910 1.20 209 74 1.06 1.10 1 254 59
24 120.0 71.870 1.20 209 74 1.06 1.10 1 250 60
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 18:40
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 20:45
EPA Method: 316 Partly cloudy, 68 degrees Date:  9/15/2018
Box Operator: RR
Technician(s): CW
Stack Di I Data: Equipment:
Circular Meterbox ID 13 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size: 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000175 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.65 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.4 "H,0 Rec. Nz. 0.195 inches Leak check vacuum, "Hg: 13 5
Stack Temperature 190 F
Assumed moisture 1.44 % Nozzle check for round
Assumed meter temp. 73.6 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  72.003 dcf Ave. AP 1.333 "H,O Filter NA #
Wet mol. weight 28.72 M; (actual) Ave. VAP 1.1542 "H,0 Initial Final Gain
Actual H,O 1.66 % Ave. AH 1.159 "H,O Impingers, g 200.0 212 12.0
Std. meter vol. ~ 71.018 dscf Ave. T, 209 °F Silica gel, g 241.0 254.5 13.5
Isokinetic Average 99.8 % Ave. T, 71 °F 25.5
Meter Velocity Stack Meter Condenser
Time | Yolume (def) AP Temp. | Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) AH Run AH ("Hg) (°F) (<68°F)
1 5.0 2.920 1.20 208 73 1.07 1.10 1 254 60
2 10.0 5.880 1.30 207 73 1.16 1.20 1 254 50
3 15.0 8.840 1.30 206 73 1.16 1.20 1 254 45
4 20.0 11.860 1.40 208 73 1.24 1.20 1 253 44
5 25.0 14.920 1.40 208 73 1.24 1.20 1 255 44
6 30.0 17.990 1.40 208 72 1.24 1.20 1 254 45
7 35.0 21.080 1.40 208 72 1.24 1.20 1 255 45
8 40.0 24.170 1.40 209 72 1.24 1.20 1 254 46
9 45.0 27.120 1.30 210 72 1.15 1.10 1 251 46
10 50.0 30.090 1.30 210 71 1.15 1.10 1 252 47
11 55.0 33.040 1.30 211 71 1.15 1.10 1 250 47
12 60.0 35.902 1.20 210 71 1.06 1.10 1 254 48
13 65.0 38.750 1.20 207 71 1.06 1.10 1 259 54
14 70.0 41.620 1.20 207 71 1.06 1.10 1 254 46
15 75.0 44.610 1.30 208 70 1.15 1.10 1 252 45
16 80.0 47.530 1.30 208 70 1.15 1.10 1 253 45
17 85.0 50.550 1.40 210 70 1.23 1.20 1 254 47
18 90.0 53.670 1.40 210 70 1.23 1.20 1 252 47
19 95.0 56.780 1.40 211 70 1.23 1.20 1 253 47
20 100.0 59.860 1.40 211 70 1.23 1.20 1 253 47
21 105.0 62.830 1.30 210 70 1.15 1.11 1 252 47
22 110.0 65.850 1.40 210 69 1.23 1.20 1 253 49
23 115.0 68.880 1.40 210 69 1.23 1.20 1 252 49
24 120.0 72.003 1.40 210 69 1.23 1.20 1 256 49
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 13:49
Source: CFU 112 (2) End Time: 15:55
Method: 316 Date: 9/15/2018
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 3.020 1.20 71 1 1.30 202 1.1402

10 5.990 1.20 71 2 1.30 200 1.1402

15 8.980 1.20 70 3 1.40 200 1.1832

20 12.000 1.20 70 4 1.40 201 1.1832

25 15.180 1.30 69 5 1.50 201 1.2247

30 18.330 1.30 69 6 1.50 202 1.2247

35 21.520 1.30 69 7 1.50 201 1.2247

40 24.690 1.30 69 8 1.50 203 1.2247

45 27.730 1.20 69 9 1.40 203 1.1832

50 30.660 1.10 70 10 1.30 204 1.1402

55 33.650 1.10 70 11 1.30 204 1.1402

60 36.643 1.10 70 12 1.30 204 1.1402

65 39.610 1.20 70 13 1.30 202 1.1402

70 42.590 1.20 71 14 1.30 202 1.1402

75 45.580 1.20 71 15 1.30 202 1.1402

80 48.600 1.20 71 16 1.40 203 1.1832

85 51.620 1.20 71 17 1.40 203 1.1832

90 54.680 1.20 71 18 1.40 204 1.1832

95 57.810 1.30 72 19 1.50 204 1.2247

100 60.850 1.20 72 20 1.40 204 1.1832

105 63.930 1.20 73 21 1.40 204 1.1832

110 66.960 1.20 73 22 1.30 204 1.1402

115 69.920 1.20 73 23 1.30 204 1.1402

120 72.760 1.10 73 24 1.20 204 1.0954
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 (2) Date: 09/15/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 72.760 dcf Rectangular

Water Volume 26.2 ml (g) Width in
Nozzle Diameter, N, 0.1793 in. Length in
Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.65 "Hg CO, Average 0.52 %vd
Static Pressure 0.56 "H,O O, Average 19.99 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 09985 Y

Field Data Averages

Meter Stack

AH 1.204 "H,O \Dp 1.1703 "H,O
Temperature, T, 70.8 °F Temperature, T, 202.7 °F
Temperature, T,, 530.8 "A (°R)  Temperature, T, 662.7 °A (R)
Pressure Meter, P, 29.739 "Hg Pressure Stack, P 29.691 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V a) 71.802 dscf Velocity, V, 74.11 fps
2.033 dscm Volume (actual) 21,828.4 awcfm

Actual Volume, Vel 92.412 awcf 21,459.5 adcfm
Gas Stream Moisture Volume (standard) 1,035,505.8 wsct/hr
Moisture Vapor, VW yq) 1.233 scf 1,018,005.8 dsct/hr
Moisture, B, 0.0169 16,966.8 dscf/min
Moisture EPA M4 1.69 %v
EPA Method 3 Gas Density Volume/Mole, V/IM 487.285
Dry, My 28.88 Ib/Ib-mole
Wet, M, 28.70 Ib/Ib-mole
Percent Isokinetic 99.0 %
Laboratory Results

CH,0 474.0 pg/sample

CH,0 4.74E-04 grams MW CH,0 30.031 g/mole
Emissions:

Concentration, C, 1.02E-04 gr/dscf

233.2 pg/dscm
1.87E-01 ppmvd
Mass Emissions 1.48E-02 1Ib/hr

"<" represents MDL value 366



Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 16:15
Source: CFU 112 (2) End Time: 18:21
Method: 316 Date: 09/15/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 2.950 1.20 73 1 1.30 207 1.1402

10 5.950 1.20 73 2 1.40 207 1.1832

15 8.990 1.20 73 3 1.40 207 1.1832

20 12.060 1.20 73 4 1.40 206 1.1832

25 15.150 1.20 73 5 1.40 206 1.1832

30 18.250 1.20 73 6 1.40 206 1.1832

35 21.330 1.20 74 7 1.40 206 1.1832

40 24.350 1.20 74 8 1.30 205 1.1402

45 27.360 1.20 74 9 1.30 206 1.1402

50 30.330 1.20 74 10 1.30 206 1.1402

55 33.150 1.10 74 11 1.20 207 1.0954

60 36.072 1.10 74 12 1.20 206 1.0954

65 38.890 1.10 73 13 1.20 207 1.0954

70 41.800 1.10 74 14 1.20 205 1.0954

75 44.780 1.20 74 15 1.30 206 1.1402

80 47.700 1.20 74 16 1.30 207 1.1402

85 50.750 1.20 73 17 1.40 207 1.1832

90 53.810 1.20 73 18 1.40 208 1.1832

95 56.940 1.20 74 19 1.40 209 1.1832

100 59.990 1.20 74 20 1.40 209 1.1832

105 63.040 1.20 74 21 1.40 209 1.1832

110 66.000 1.10 74 22 1.30 209 1.1402

115 68.910 1.10 74 23 1.20 209 1.0954

120 71.870 1.10 74 24 1.20 209 1.0954
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Client: Hollingsworth & Vose Run: 2

Source: CFU 112 (2) Date: 09/15/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in

Meter Volume, V, 71.870 dcf Rectangular

Water Volume 21.9 ml (g) Width in

Nozzle Diameter, N, 0.1793 in. Length in

Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.

Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.65 "Hg CO, Average 0.53 %vd

Static Pressure 0.56 "H,O O, Average 20.14 %vd

Pitot Factor, cp 0.84

Meter Cal Factor 09985 Y

Field Data Averages

Meter Stack

AH 1.171 "H,0O \/Dp 1.1487 "H,0

Temperature, T, 73.6 F Temperature, T, 207.0 °F

Temperature, T,, 533.6 "A(°R)  Temperature, T, 667.0 °A (R)

Pressure Meter, P, 29.736 "Hg Pressure Stack, P 29.691 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, V a) 70.544 dscf Velocity, V, 72.94 fps
1.998 dscm Volume (actual) 21,483.7 awcfm

Actual Volume, Vel 91.151 awcf 21,174.3 adcfm

Gas Stream Moisture Volume (standard) 1,012,587.6 wsct/hr

Moisture Vapor, VW yq) 1.031 scf 998,006.3 dscf/hr

Moisture, B, 0.0144 16,633.4 dscf/min

Moisture EPA M4 1.44 %v

EPA Method 3 Gas Density
Dry, My

28.89 Ib/Ib-mole

Volume/Mole, V/IM 490.447

Wet, M, 28.73 Ib/Ib-mole
Percent Isokinetic 99.2 %
Laboratory Results
CH,0O <112 pg/sample
CH,0 < 1.12E-05 grams MW CH,0O 30.031 g/mole
Emissions:
Concentration, C, < 2.45E-06 gr/dscf
<56 pg/dscm
< 4.50E-03 ppmvd
Mass Emissions < 3.50E-04 Ib/hr

"<" represents MDL value



Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 18:40
Source: CFU 112 (2) End Time: 20:45
Method: 316 Date: 09/15/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,O T, °F \Dp
0.000

5 2.920 1.10 73 1 1.20 208 1.0954

10 5.880 1.20 73 2 1.30 207 1.1402

15 8.840 1.20 73 3 1.30 206 1.1402

20 11.860 1.20 73 4 1.40 208 1.1832

25 14.920 1.20 73 5 1.40 208 1.1832

30 17.990 1.20 72 6 1.40 208 1.1832

35 21.080 1.20 72 7 1.40 208 1.1832

40 24.170 1.20 72 8 1.40 209 1.1832

45 27.120 1.10 72 9 1.30 210 1.1402

50 30.090 1.10 71 10 1.30 210 1.1402

55 33.040 1.10 71 11 1.30 211 1.1402

60 35.902 1.10 71 12 1.20 210 1.0954

65 38.750 1.10 71 13 1.20 207 1.0954

70 41.620 1.10 71 14 1.20 207 1.0954

75 44.610 1.10 70 15 1.30 208 1.1402

80 47.530 1.10 70 16 1.30 208 1.1402

85 50.550 1.20 70 17 1.40 210 1.1832

90 53.670 1.20 70 18 1.40 210 1.1832

95 56.780 1.20 70 19 1.40 211 1.1832

100 59.860 1.20 70 20 1.40 211 1.1832

105 62.830 1.11 70 21 1.30 210 1.1402

110 65.850 1.20 69 22 1.40 210 1.1832

115 68.880 1.20 69 23 1.40 210 1.1832

120 72.003 1.20 69 24 1.40 210 1.1832
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Client: Hollingsworth & Vose Run: 3

Source: CFU 112 (2) Date: 09/15/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V,, 72.003 dcf Rectangular

Water Volume 25.5 ml (g) Width in
Nozzle Diameter, N, 0.1793 in. Length in
Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.65 "Hg CO, Average 0.52 %vd
Static Pressure 0.56 "H,O O, Average 20.11 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9985 Y

Field Data Averages

Meter Stack

AH 1.159 "H,O \/Dp 1.1542 "H,0O
Temperature, T, 71.0 °F Temperature, T, 209.0 °F
Temperature, T,, 531.0 "A(°R)  Temperature, T, 669.0 °A (R)
Pressure Meter, P, 29.735 "Hg Pressure Stack, P, 29.691 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V,a) 71.018 dscf Velocity, V, 73.43 ps
2.011 dscm Volume (actual) 21,628.1 awcfm

Actual Volume, V ,cran 92.245 awcf 21,269.1 adcfm
Gas Stream Moisture Volume (standard) 1,016,342.5 wscf/hr
Moisture Vapor, Vw g 1.200 scf 999,471.2 dsct/hr
Moisture, B, 0.0166 16,657.9 dscf/min
Moisture EPA M4 1.66 %v
EPA Method 3 Gas Density Volume/Mole, V/IM 491.917
Dry, My 28.89 Ib/Ib-mole
Wet, M, 28.71 Ib/Ib-mole
Percent Isokinetic 99.7 %
Laboratory Results

CH,O <125 pg/sample

CH,0 < 1.25E-05 grams MW CH,0 30.031 g/mole
Emissions:

Concentration, C, < 2.72E-06 gr/dscf
<62 pg/dscm
< 4.98E-03 ppmvd
Mass Emissions < 3.88E-04 Ib/hr

"<" represents MDL value 370



EPA Method 316
Laboratory Results
Formaldehyde

Client: Hollingsworth & Vose

Location: Corvallis, OR MDL  0.0275 ug/mL

Source: CFU 112 (2)

Sample Vol.
Lab ID Sample ID Sample Date <  Result MDL (mL) Units
13 Run 1 9/15/2018 474 11.7 425.0 pg/sample
17 Run 2 9/15/2018 <  MDL 11.2 408.0  pg/sample
18 Run 3 9/15/2018 < MDL 12.5 455.0 pg/sample
20 H,0 Blank 9/12/2018 < MD 11.1 405.0 pg/sample

*If sample results are below MDL, MDL value is shown. A "<" sign designates less than MDL.

If blank values are below MDL, no blank corrections are performed.
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EPA Method 316
Results Summary

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)

Run 1 2 3
Date 9/15/2018 9/15/2018 9/15/2018
Run Start Time 13:49 16:15 18:40
Run End Time 15:55 18:21 20:45
Duration, min. 120 120 120 Average
Barometric Pressure, '"Hg 29.65 29.65 29.65 29.65
Nozzle Dia., in. 0.1793 0.1793 0.1793 0.1793
Isokinetic Average, % 99.0 99.2 99.7 99.3
Sample Volume, dscf 71.802 70.544 71.018 71.121
Sample Volume, dscm 2.033 1.998 2.011 2.014
Stack Diameter, in. 30.00 30.00 30.00 30.00
Stack Area, sq.ft. 4.909 4.909 4.909 4.909
CO, %vd 0.52 0.53 0.52 0.52
0, %vd 19.99 20.14 20.11 20.08
Static Press., '""H,O 0.56 0.56 0.56 0.56
H,0 %v 1.69 1.44 1.66 1.60
Wet Molecular Weight, 1b/lb-mole 28.70 28.73 28.71 28.71
Velocity, FPS 74.11 72.94 73.43 73.49
ADCFM 21,459.5 21,174.3 21,269.1 21,301.0
AWCFM 21,828.4 21,483.7 21,628.1 21,646.7
DSCFM 16,966.8 16,633.4 16,657.9 16,752.7
Stack Temperature, °F 202.7 207.0 209.0 206.2
gr/dscf 1.02E-04 |[< 245E-06 |[< 272E-06 |< 3.57E-05
Concentration, C; | pg/dscm 233.15  |< 5.62 < 6.22 < 81.66
Formaldehyde ppmvd 1.87E-01 |[< 4.50E-03 |< 498E-03 |[< 6.54E-02
M Ib/hr 148E-02 [< 3.50E-04 |[< 3.88E-04 |< 5.18E-03
ass Ib/Ib glass 2.16E05 |< 485E-07 |< 548E-07 |< 7.53E-06
Production Data Glass Production Ibs/hr 687.3 721.0 708.7 705.7

"<" represents MDL value
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EPA Methods 1-4, 316
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)
Method: 316

EPA Methods 1-4:

1) P, =Pb+ (AH/13.6) =
where Pb:
AH:

29.65 "Hg
1.204 "H,0

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

29.65 "Hg
0.56 "H,0

3) Va(std) = Vm(17.64)(Y)(§—$) =

where Vm:
Y:

Pm:

Tm:

72.760 dcf

0.9985

29.739 "Hg
530.8 °A

4) V (std) = (0.04706)(H,0) =

where H,O:
5) Bws = ( Vw(std)

where Vw(std):
Vm(std):

6) % H,0 =Bws x 100 =

7) V,(actual) = ( Yxvm )(

(1—-Bws)
where Y:

Vm:
Bws:
Ts:
Tm:
Pm:
Ps:

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

where CO,:
0,

Vw(std)+Vm(std)

2620 g

)=

1.233 scf
71.802 dscf

) (5) =

0.9985
72.7600 dcf
0.0169
662.7 °A
530.8 °A
29.739 "Hg
29.691 "Hg

0.52 %vd
19.99 %vd

N2+CO= ( 1 00‘(02+C02):

Run:

Start Time:
End Time:
Date:

29.739 "Hg

29.691 "Hg

71.802 dscf

1.233 scf

0.0169

1.69 %v

92.412 awcf

28.88 1b/Ib-mole

79.49 %vd

1

13:49
15:55
9/15/2018
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 (2) Date: 9/15/2018
9) M, = M (1 —Bws) + (18 x Bws) = 28.70 1b/Ib-mole
where My: 28.88 Ib/Ib-mole
Bws: 0.0169
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 4.909 sq. ft.
where Stack ID: 30 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. _ Ts _
11) Velocity, V, = 85.49(Cp) (Ave. Sqrt AP) ( ox MS)> = 74.11 fps
where Cp: 0.84
Ave. Sqrt AP: 1.1703
Ts: 662.7 °A
Ps: 29.691 "Hg
Ms: 28.70 1b/Ib-mole
12) AWCFM = (V,)(stack area)(60 sec/min) = 21,828.4 AWCFM
where V: 74.11 ft/sec
Stack Area: 4.909 sq. ft
13) ADCFM = (AWCFM)(1-Bws) = 21,459.5 ADCFM
where AWCFM: 21,828.4
Bws: 0.0169
528°A Ps
14) Qsw = 3600(V,) (stack area) (220 (2 ,,Hg) = 1,035,505.8 wscf/hr
where V: 74.11 ft/sec
Stack Area: 4.9090 sq. ft.
Ts: 662.7 °A
Ps: 29.691 "Hg
15) Qsd = (wsct/hr)(1-Bws) = 1,018,005.8 dscf/hr
where wscf/hr:  1,035,505.8
Bws: 0.0169
16) DSCEFM= (dscf/hr)/60 mins/hr = 16,966.8 DSCFM

where dscf/hr:  1,018,005.8

17) Nozzle Area = 3.1416 (Nozzle Size/24)? = 0.000175 sq. ft.
where Nozzle Size: 0.1793 inches
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 (2) Date: 9/15/2018
L. _ 0.0945(Ts)(Vm(std)) _
18) Isokinetic % = (Ps(VS)(nozzle area)(sampling time)(l—Bws)) - 99.0 %
where Ts: 662.7 °A
Vm(Std): 71.802 dscf
Ps: 29.691 "Hg
Vs 74.11 ft/sec
Nozzle Area: 0.000175 sq. ft.
Sampling Time: 120 min.
Bws: 0.0169
EPA Method 316:
19) Formaldehyde laboratory results 474.0 pg/sample
20) Formaldehyde = (ug/sample)/1,000,000 = 4.74E-04 grams/sample
21) Cs = (Sample grams/Vm(Std))(15.43grains/gram) = 1.02E-04 gr/dscf
where Sample: 0.00047 grams
Vm(std) 71.802 dscf
22) Cs = (Sample grams*1,000,000 pg/gram )/Vm(std) = 233.2 pg/dsecm
where Sample: 0.00047 grams
Vm(std) 2.033 dscm
_ 359lbf—f:wl@srp (Ts) (29.92"Hg)
23) Volume/Mole = ( 2974 (P5) = 487.285 Vol./Mole
where Ts: 662.7 °A
Ps: 29.691 "Hg
b Vol
24) ppmvd = (——— L Mole ___) - 1.87E-01 ppmvd
) PP ~ (MW x 0.00006 x ADCFM’ -0 /E-U1 ppmv
where MW: 30.031 g/mol
Ib/hr: 0.01
Vol./Mole: 487.285
ADCFM: 21459.5
25) Mass Emission Rate = (Cs)(Stack flow)/7000gr/Ib = 1.48E-02 Ib/hr

where Cs: 1.02E-04 gr/dscf
Stack Flow: 1,018,005.8 dscf/hr
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BISON ENGINEERING GASEOUS TESTING SUMMARY

Company HoIIing_;sworth & Vose Source CFU 112 (2)
Facility Glass Plant 1 Date September 15, 2018
Location Corvallis, OR
Run 1 2 3
Date 9/15/2018 | 9/15/2018 | 9/15/2018
Run Start Time 13:49 16:14 18:40
Run End Time 15:55 18:21 20:45
CO, %vd 0.52 0.53 0.52 0.52
0O, %vd 19.99 20.14 20.11 20.08
WSCFM* 17,881.1 17,873.7 17,708.0 17,821.0
DSCFM* 17,557.4 17,568.1 17,396.4 17,507.3
Concentration, C, ppmvd 0.92 0.94 0.97 0.94
Nitrogen Oxides Mass Ib/hr 1.16E-01 1.18E-01 1.21E-01 1.18E-01
Emission Factor Ib/lb glass 1.68E-04 1.64E-04 1.71E-04 1.68E-04
Ib/Mscf nat. gas | 2.80E-02 2.81E-02 2.84E-02 2.82E-02
Concentration, C, ppmvd 24.99 27.60 28.42 27.00
Carbon Monoxide Mass Ib/hr 1.91 2.12 2.16 2.06
Emission Factor Ib/lb glass 2.78E-03 2.94E-03 3.05E-03 2.92E-03
Ib/Mscf nat. gas | 4.62E-01 5.04E-01 5.08E-01 4.91E-01
Concentration, C, ppmvw 0.98 1.01 0.99 0.99
VOC Mass Ib/hr 1.20E-01 1.24E-01 1.20E-01 1.21E-01
Emission Factor Ib/lb glass 1.75E-04 1.72E-04 1.70E-04 1.72E-04
Ib/Mscf nat. gas | 2.90E-02 2.94E-02 2.83E-02 2.89E-02
Mass Ib/hr 1.48E-02 3.50E-04 3.88E-04 5.18E-03
Formaldehyde** Emission Factor Ib/lb glass 2.15E-05 4.85E-07 5.47E-07 7.52E-06
Ib/Mscf nat. gas | 3.58E-03 8.32E-05 9.13E-05 1.25E-03
Mass Ib/hr 1.35E-01 1.24E-01 1.21E-01 1.27E-01
Total VOCs' o Ib/lb glass 1.96E-04 1.72E-04 1.70E-04 1.80E-04
Emission Factor  [op e rnat. gas | 3.26E-02 | 2.956-02 | 2.84E-02 | 3.02E-02
Glass Production Ib/hr 687.3 721.0 708.7 705.7
Production Rates Natural Gas Use scf/hr 4137.8 4208.2 4251.3 4199.1
Mscf/hr 4.1378 4.2082 4.2513 4.1991

*Measured during concurrent Method 5 isokinetic runs
**From concurrent Method 316 isokinetic sampling; Runs 2 and 3 results are <MDL calculated at the MDL.
tTotal VOCs = Method 25A VOCs + Formaldehyde. Runs 2 and 3 include <MDL formaldehyde results.
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Bison Engineering, Inc.
Method 7E Nitrogen Oxides

Calibration Error, System Bias and System Drift
NOx molecular weight of 46

Company: Hollingsworth & Vose Source: CFU 112 (2) Instrument Make: Thermo Environmental
Facility: Glass Plant 1 Date: September 15, 2018 Instrument Model: 42i
Location:  Corvallis, OR Instrument Serial #: 729825194
Initial Values Final Values
Analyzer | System Pre test System Post test Corrected Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Gas Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Conc Reference
zero -0.03 -0.03 0.00 pass 0.01 0.80 pass 0.80 pass Gas
Run 1] upscale 2.45 2.45 0.00 pass 2.47 0.40 pass 0.40 pass
zero -0.03 0.01 0.80 pass -0.01 0.40 pass -0.40 pass
Run 2] upscale 2.45 2.47 0.40 pass 2.47 0.40 pass 0.00 pass
zero -0.03 -0.01 0.40 pass -0.02 0.20 pass -0.20 pass
Run 3] upscale 2.45 2.47 0.40 pass 2.45 0.00 pass -0.40 pass
< 5%* < 5%" < 3%*
ANALYZER CAL. ERROR Zero Mid High NO2 CONVERTER TEST
Calibration gas standards 0 2.5 5 NO2 Tank Value (ppm) 50.41
Cal gas analyzer response -0.03 2.45 4.79 NO Check Value 55.44
Aﬁalyzer Cal. Error % -0.60 -1.00 -4.20 NO2 to NO Conversion % 110.0%
Analyzer Cal. Error < 2%* pass pass pass NO2 Conversion > 90% pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.
Method 10 Carbon Monoxide

Calibration Error, System Bias and System Drift
CO molecular weight of 28

Company:  Hollingsworth & Vose Source: CFU 112 (2) Instrument Make: Thermo Environmental
Facility: Glass Plant 1 Date: September 15, 2018 Instrument Model: 48i HL
Location: Corvallis, OR Instrument Serial #: 734025183
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Gas Gas Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Conc Conc Reference
zero 0.07 0.57 0.50 pass -1.24 -1.31 pass -1.81 pass Gas
Run 1| upscale 49.54 49.54 0.00 pass 49.77 0.23 pass 0.23 pass
zero 0.07 -1.24 -1.31 pass -3.03 -3.10 pass -1.79 pass
Run 2| upscale 49.54 49.77 0.23 pass 47.48 -2.06 pass -2.29 pass
zero 0.07 -3.03 -3.10 pass -2.83 -2.90 pass 0.20 pass
Run 3] upscale 49.54 47.48 -2.06 pass 47.08 -2.46 pass -0.40 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR Zero Mid High
Calibration gas standards 0 50 100
Cal gas anal-yzer response 0.07 49.54 100.02
Analyzer Cal. Error 0.07 -0.46 0.02
Analyzer Cal. Error < 2%* pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.
Method 3A Oxygen

Calibration Error, System Bias and System Drift

Company:  Hollingsworth & Vose Source CFU 112 (2) Instrument Make: Servomex
Facility: Glass Plant 1 Date September 15, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero -0.09 0.08 0.85 pass 0.09 0.90 pass 0.05 pass Gas
Run 1] upscale 9.86 10.00 0.70 pass 9.98 0.60 pass -0.10 pass
zero -0.09 0.09 0.90 pass 0.07 0.80 pass -0.10 pass
Run 2] upscale 9.86 9.98 0.60 pass 9.87 0.05 pass -0.55 pass
zero -0.09 0.07 0.80 pass 0.06 0.75 pass -0.05 pass
Run 3] upscale 9.86 9.87 0.05 pass 9.85 -0.05 pass -0.10 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR [ Zero Mid High
Calibration gas standards 0 10 20
Cal gas analyzer response -0.09 9.86 19.92
Analyzer Cal. Error -0.45 -0.70 -0.40
Analyzer Cal. Error < 2%" pass pass pass

*Or < 0.5 ppm absolute difference

379



Bison Engineering, Inc.
Method 3A CO2

Calibration Error, System Bias and System Drift

Company: Hollingsworth & Vose Source CFU 112 (2) Instrument Make: Servomex
Facility: Glass Plant 1 Date September 15, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.00 0.01 0.25 pass 0.00 0.00 pass -0.25 pass Gas
Run 1] upscale 1.83 1.82 -0.25 pass 1.84 0.25 pass 0.50 pass
zero 0.00 0.00 0.00 pass 0.05 1.25 pass 1.25 pass
Run 2] upscale 1.83 1.84 0.25 pass 1.82 -0.25 pass -0.50 pass
zero 0.00 0.05 1.25 pass 0.02 0.50 pass -0.75 pass
Run 3] upscale 1.83 1.82 -0.25 pass 1.82 -0.25 pass 0.00 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR Zero Mid High
Calibration gas standards 0 2 4
Cal gas anal}zer response 0 1.83 4.09
Analyzer Cal. Error 0.00 -4.25 2.25
Analyzer Cal. Error < 2%* pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.
Method 25A Total Hydrocarbons or Volatile Organic Compounds (VOC)

Calibration Error and Drift Checks
VOC molecular weight of 44 as propane

Company: Hollingsworth & Vose Source: CFU 112 (2) Instrument Make: Thermo Environmental
Facility: Glass Plant 1 Date: September 15, 2018 Instrument Model: 55i
Location: Corvallis, OR Instrument Serial #: 1018142851
Calibration | Post-Run Instrument Instrument
System System | Drift Determination | Analyzer Cal. Response
Response | Response|% of span | pass/fail Span Reference Time(s):
zero 0.07 0.34 1.08 pass Time 1 60
Run 1] upscale 12.78 12.77 -0.04 pass Time 2 60
zero 0.07 0.34 1.08 pass Time 3 60
Run 2] upscale 12.78 12.50 -1.12 pass Average: 60
zero 0.07 0.20 0.52 pass
Run 3] upscale 12.78 12.50 -1.12 pass
<3%
SYSTEM CAL. ERROR [ Zero Low Mid High
Calibration gas standards 0.00 6.25 12.50 21.25
Calibration gas system response 0.07 6.58 12.78 22.34
Calibration Predicted Response 6.62 13.17
Calibration Error 0.64 3.12
Calibration Error < 5% ? pass pass pass pass
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EPA Method 7E,

Example

Client
Location
Source

Method:

Calculations

: Hollingsworth & Vose
: Corvallis, OR

: CFU 112 (2)

7E

EPA Method 7E:

1

2

3

4

Analyzer Calibration Error (Mid)
) ACE = (“2==) x 100 =
where Cp;;:
Cy:
CS:

System Bias (Upscale)
C, —CDir
) B = (S) x 100=
where Cp;:
Cg:
CS:

Drift Assessment (Upscale)
) D=1SBg,, -SB;I=
where SBg;.:
SB;:

Effluent Gas Concentration
c
) Cou= (Cuy-Co) (52 =

where Cyy,:

NO, - NO Conversion Efficiency

5 Effyo, = (225) x 100 =

where Cp;;:
Cy:

Run:

Start Time:
End Time:
Date:

-1.00 %v
2.45 ppmv
2.50 ppmv
5.00 ppmv

0.00 %v
2.45 ppmv
2.45 ppmv
5.00 ppmv

0.40 %v
0.40 ppmv
0.00 ppmv

0.92 ppmv
0.90 ppmv
-0.01 ppmv
2.50 ppmv
2.46 ppmv

110.0 %v
55.44 ppmv
50.41 ppmv

1

13:49
15:55
9/15/2018
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Emission Rates:

NOy 1) 1b/hr = (Stack Flow) (C) (46) (1.558x107) =

where Stack Flow: 17557.40 DSCFM
C: 0.92 ppm
Molecular Wt NO,: 46 g/g-mole

1.558E-07 Conv. Factor

0O, Correction

NO.2) _ (e Yoo
X Cenoz 20.9—Measured 02 xC

where %0,: NA %
Measured O,: NA %
C: NA ppmv

0.12 Ib/hr

NA ppmv
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EPA Method 10,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)
Method: 10

EPA Method 10:

Analyzer Calibration Error (Mid)
1 — c ir —Cv —
) ACE = (==Y x 100 =
where Cp;:
Cy:
CS:

System Bias (Upscale)
2 __ (C¢ —CDir _
) SB=(5T) x 100=
where Cp;:
CS:
CS:

Drift Assessment (Upscale)
3) D=1SBg,,;-SB;!=
where SB; a0
SB;:

Effluent Gas Concentration

' Cou=(Ca - Co) (c25) =

where Cy,,:
Co:

CMA:

Cum:

49.54 ppmv
50.00 ppmv
100.00 ppmv

49.54 ppmv
49.54 ppmv
100.00 ppmv

0.23 ppmv
0.00 ppmv

24.65 ppmv
-0.34 ppmv
50.00 ppmv
49.66 ppmv

Run:

Start Time:
End Time:
Date:

-0.46 %v

0.00 %v

0.23 %v

24.99 ppmv

1

13:49
15:55
9/15/2018
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Emission Rates:

CO 1) 1b/hr = (Stack Flow) (C) (28) (1.558x107) =

where Stack Flow: 17557.40 DSCFM
C: 24.99 ppm
Molecular Wt. CO: 28 g/g-mole

1.558E-07 Conv. Factor

O, Correction

C0?2) - (M) =
C@%02 20.9—Measured 02 xC

where %0,: NA %
Measured O,: NA %
C: NA ppmv

1.91 Ib/hr

NA ppmv
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EPA Method 3A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)
Method: 3A

EPA Method 3A (O,):

Analyzer Calibration Error (Mid)

1) ACE = (%) x 100 =

where Cp;,:
Cy:
CS:

System Bias (Upscale)
2 _ (G4 —CDir _
) SB=(=227)x 100=
where Cp;,:
CS:
CS:

Drift Assessment (Upscale)
3) D=ISBg,.,-SB;!=
where SBgi,a:
SB;:

Effluent Gas Concentration

4 CGaS _ (CAVg i CO) ( Cyia ) =

C, —CO
where Cyy,:

9.86 ppmv
10.00 ppmv
20.00 ppmv

9.86 ppmv
10.00 ppmv
20.00 ppmv

0.60 ppmv
0.70 ppmv

19.89 ppmv
0.09 ppmv
10.00 ppmv
9.99 ppmv

Run:

Start Time:
End Time:
Date:

-0.70 %v

0.70 %v

0.10 %v

19.99 ppmv

1

13:49
15:55
9/15/2018

386



EPA Method 3A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)
Method: 3A

EPA Method 3A (CO,):

Analyzer Calibration Error (Mid)
1 _ (Cp.—CV _
) ACE = (2= x 100 =
where Cp;;:
Cy:
CS:

System Bias (Upscale)
2 __ (C,—CDir _
) SB=(S2) x 100=
where Cp;;:
Cq:
CS:

Drift Assessment (Upscale)
3) D=ISBg,,-SB;!l=
where SBg; .10
SB;:

Effluent Gas Concentration

4) CGas = (CAvg - Co) (CMCTIE()) =

where Cy,,:

1.83 ppmv
2.00 ppmv
4.00 ppmv

1.83 ppmv
1.82 ppmv
4.00 ppmv

0.25 ppmv
0.25 ppmv

0.48 ppmv
0.01 ppmv
2.00 ppmv
1.83 ppmv

Run:

Start Time:
End Time:
Date:

-4.25 %v

-0.25 %v

0.50 %v

0.52 ppmv

1

13:49
15:55
9/15/2018
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EPA Method 25A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)
Method: 25A

EPA Method 25A:

Predicted Low and Mid Level Calibration Response (Mid)
1 _ (CR, —CRZ _
) PR = () x €Sy + CR, =

where CRy:
CRy:

SS:

CSyi:

Calibration Error Test

2) CET= (%) x 100 =

where PR:
SR:
CGV

Drift Determination (Mid)
3) p= (M-)x 100 =

CSRS
where CSR:
CSRC:
AS:

22.34 ppmv

0.07 ppmv
21.25 ppmv
12.50 ppmv

13.17 ppmv
12.78 ppmv
12.50 ppmv

12.78 ppmv
12.77 ppmv
25.00 ppmv

Run:

Start Time:
End Time:
Date:

13.17 ppmv

-3.12 %v

0.04 %v

1

13:49
15:55
9/15/2018
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Emission Rates:

VOC 1) 1b/hr = (Stack Flow) (C) (44) (1.558x107) =

where Stack Flow: 17881.09 WSCFM
C: 0.98 ppm
Molecular Wt Propane: 44 g/g-mole

1.558E-07 Conv. Factor

O, Correction

vVOC2) - (M) =
C@%02 20.9—Measured 02 xC

where %0,: NA %
Measured O,: NA %
C: NA ppmv

1.20E-01 Ib/hr

NA ppmv
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Hollingswoth & Vose
CFU #112
Initial Daily Calibrations

Date Time NOx [PPM] CO[PPM] VOC[PPM] 02[%] C€O2[%] CH4 [PPM]
9/15/2018  6:22:49 0.01 0.29 0.07 -0.08 0.01 0.15
9/15/2018  6:22:59 -0.01 0.01 0.08 -0.12 0.01 0.15
9/15/2018  6:23:09 -0.05 -0.87 0.07 -0.13 0.01 0.19
9/15/2018  6:23:19 -0.06 -1.62 0.07 -0.09 0.01 0.19
9/15/2018  6:23:29 -0.07 -2.11 0.06 -0.07 0.01 0.13
9/15/2018  6:23:39 -0.07 -2.51 0.07 -0.08 0.01 0.18
9/15/2018  6:23:49 -0.05 -1.86 0.07 -0.08 0.00 0.13
9/15/2018  6:23:59 -0.02 -0.37 0.07  -0.08 -0.01 0.19
9/15/2018  6:24:09 -0.01 1.10 0.07  -0.09 0.00 0.15
9/15/2018  6:24:19 -0.01 2.93 0.07  -0.09 0.01 0.15
9/15/2018  6:24:29 0.00 2.90 0.06 -0.09 0.00 0.16
9/15/2018  6:24:39 0.02 1.97 0.06 3.72 5.48 0.16
9/15/2018  6:24:49 0.00 1.17 0.07  10.49 14.57 0.11
9/15/2018  6:24:59 0.01 0.81 0.07  18.69 19.19 0.18
9/15/2018  6:25:09 0.01 1.12 0.06  19.52 19.59 0.16
9/15/2018  6:25:19 0.01 1.75 0.06  19.56 19.61 0.18
9/15/2018  6:25:29 0.01 1.36 0.07  19.56 19.62 0.22
9/15/2018  6:25:39 0.00 0.28 0.07  19.55 19.63 0.21
9/15/2018  6:25:49 -0.01 0.80 0.07  19.75 19.63 0.16
9/15/2018  6:25:59 -0.01 1.10 0.06  19.73 19.64 0.18
9/15/2018  6:26:09 -0.01 0.24 0.07  19.80 19.64 0.19
9/15/2018  6:26:19 -0.01 -0.67 0.05  19.90 19.65 0.18
9/15/2018  6:26:29 -0.02 -1.46 0.06  19.93 19.66 0.16
9/15/2018  6:26:39 -0.01 -2.08 0.06  19.93 19.66 0.21
9/15/2018  6:26:49 0.00 -2.29 0.07  19.41 19.63 0.25
9/15/2018  6:26:59 -0.04 -2.47 0.05  13.38 11.81 0.19
9/15/2018  6:27:09 -0.03 -1.85 0.05 9.86 9.81 0.18
9/15/2018  6:27:19 0.01 0.43 0.06 9.89 9.84 0.18
9/15/2018  6:27:29 0.00 2.05 0.06 9.87 9.82 0.16
9/15/2018  6:27:39 -0.04 1.39 0.05 9.86 9.81 0.19
9/15/2018  6:27:49 -0.04 0.43 0.07 9.86 9.80 0.19
9/15/2018  6:27:59 -0.02 -0.64 0.06 9.86 9.80 0.16
9/15/2018  6:28:09 -0.01 -1.27 0.05 8.81 8.09 0.24
9/15/2018  6:28:19 -0.04 -1.43 0.08 3.31 3.29 0.21
9/15/2018  6:28:29 -0.05 -1.10 0.06 3.82 4.10 0.18
9/15/2018  6:28:39 -0.06 -0.43 0.07 3.83 4.09 0.19
9/15/2018  6:28:49 -0.05 0.78 0.06 3.83 4.08 0.13
9/15/2018  6:28:59 -0.06 1.88 0.06 3.83 4.09 0.15
9/15/2018  6:29:09 -0.07 1.83 0.06 3.86 4.08 0.18
9/15/2018  6:29:19 -0.07 0.78 0.06 3.86 4.07 0.11
9/15/2018  6:29:29 -0.07 -0.07 0.06 2.94 2.87 0.16
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Hollingswoth & Vose
CFU #112
Initial Daily Calibrations

Date Time NOx [PPM] CO[PPM] VOC[PPM] 02[%] C€O2[%] CH4 [PPM]
9/15/2018  6:29:39 -0.06 -0.45 0.06 1.96 1.90 0.18
9/15/2018  6:29:49 -0.03 -0.78 0.07 1.85 1.84 0.19
9/15/2018  6:29:59 0.01 -0.67 0.06 1.84 1.82 0.16
9/15/2018  6:30:09 0.01 -0.23 0.08 1.85 1.82 0.19
9/15/2018  6:30:19 0.00 0.91 0.06 1.84 1.82 0.13
9/15/2018  6:30:29 -0.02 2.23 0.06 1.77 1.82 0.16
9/15/2018  6:30:39 -0.05 1.97 0.06 1.62 1.80 0.10
9/15/2018  6:30:49 -0.07 0.97 0.07 1.62 1.80 0.16
9/15/2018  6:30:59 -0.09 0.20 0.06 1.62 1.82 0.13
9/15/2018  6:31:09 -0.07 -0.32 0.06 1.63 1.82 0.19
9/15/2018  6:31:19 -0.04 -0.45 0.06 1.62 1.83 0.15
9/15/2018  6:31:29 -0.03 -0.19 0.06 1.63 1.83 0.19
9/15/2018  6:31:39 -0.01 0.85 0.07 1.62 1.84 0.08
9/15/2018  6:31:49 0.00 2.35 0.05 1.62 1.84 0.13
9/15/2018  6:31:59 0.02 3.02 0.06 1.62 1.84 0.05
9/15/2018  6:32:09 0.00 2.47 0.06 1.63 1.84 0.11
9/15/2018  6:32:19 -0.03 1.52 0.05 3.07 2.53 0.11
9/15/2018  6:32:29 -0.04 4.12 0.06 1.27 0.59 0.01
9/15/2018  6:32:39 -0.05 23.10 0.07 -0.04 0.04 0.11
9/15/2018  6:32:49 -0.07 52.94 0.06 -0.09 0.02 0.19
9/15/2018  6:32:59 -0.07 78.85 0.06 -0.10 0.02 0.15
9/15/2018  6:33:09 -0.06 93.31 0.06 -0.10 0.01 0.19
9/15/2018  6:33:19 -0.06 99.46 0.07 -0.10 0.02 0.11
9/15/2018  6:33:29 -0.07 101.03 0.07 -0.11 0.01 0.22
9/15/2018  6:33:39 -0.08 100.46 0.07 -0.11 0.00 0.13
9/15/2018  6:33:49 -0.07 99.49 0.06 -0.11 0.00 0.13
9/15/2018  6:33:59 0.03 98.70 0.06 -0.11 -0.01 0.04
9/15/2018  6:34:09 8.22 97.88 0.06 -0.11 0.00 0.04
9/15/2018  6:34:19 10.32 97.59 0.06 -0.11 0.00 0.07
9/15/2018  6:34:29 10.31 97.75 0.07 -0.11 0.00 0.13
9/15/2018  6:34:39 10.32 99.09 0.06 -0.11 0.00 0.11
9/15/2018  6:34:49 10.32 100.46 0.06 -0.11 0.00 0.16
9/15/2018  6:34:59 10.34 100.50 0.07 -0.11 -0.01 0.10
9/15/2018  6:35:09 10.35 99.47 0.06 -0.08 -0.01 0.22
9/15/2018  6:35:19 10.32 97.22 0.06 -0.04 0.05 0.10
9/15/2018  6:35:29 10.31 87.11 0.05 -0.11 -0.01 0.13
9/15/2018  6:35:39 8.64 71.07 0.06 -0.12 -0.01 0.08
9/15/2018  6:35:49 37.97 57.90 0.05 -0.12 -0.01 0.21
9/15/2018  6:35:59 62.64 51.42 0.06 -0.12 -0.01 0.18
9/15/2018  6:36:09 53.03 51.14 0.05 -0.12 -0.01 0.19
9/15/2018  6:36:19 52.03 52.61 0.06 -0.09 -0.01 0.16
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Hollingswoth & Vose
CFU #112
Initial Daily Calibrations

Date Time NOx [PPM] CO[PPM] VOC[PPM] 02[%] C€O2[%] CH4 [PPM]
9/15/2018  6:36:29 52.05 52.63 0.05 0.03 -0.01 0.21
9/15/2018  6:36:39 52.04 51.83 0.05 0.03 -0.02 0.13
9/15/2018  6:36:49 52.03 50.66 0.06 0.02 -0.02 0.22
9/15/2018  6:36:59 51.71 49.81 0.07 0.03 -0.02 0.15
9/15/2018  6:37:09 51.71 49.55 0.06 0.03 -0.02 0.13
9/15/2018  6:37:19 51.68 49.30 0.06 0.02 -0.02 0.19
9/15/2018  6:37:29 51.67 49.76 0.07 0.02 -0.02 0.13
9/15/2018  6:37:39 51.71 51.51 0.06 0.03 -0.02 0.19
9/15/2018  6:37:49 51.69 52.30 0.05 0.03 -0.02 0.19
9/15/2018  6:37:59 51.66 51.74 0.07 0.03 -0.02 0.21
9/15/2018  6:38:09 51.70 50.23 0.05 0.05 -0.03 0.16
9/15/2018  6:38:19 51.44 46.01 0.06 0.05 -0.02 0.25
9/15/2018  6:38:29 51.39 34.84 0.07 0.09 0.03 0.13
9/15/2018  6:38:39 51.41 22.57 0.06 0.59 0.60 0.21
9/15/2018  6:38:49 52.23 13.16 0.05 0.08 0.01 0.25
9/15/2018  6:38:59 31.10 8.61 0.07 0.03 -0.01 0.16
9/15/2018  6:39:09 9.41 8.00 0.06 0.02 -0.01 0.19
9/15/2018  6:39:19 7.78 7.58 0.07 0.02 -0.01 0.19
9/15/2018  6:39:29 6.24 7.03 0.06 0.02 -0.01 0.22
9/15/2018  6:39:39 5.82 6.18 0.05 0.02 -0.01 0.22
9/15/2018  6:39:49 5.78 5.52 0.06 0.02 -0.01 0.21
9/15/2018  6:39:59 5.77 4.81 0.07 0.02 -0.02 0.21
9/15/2018  6:40:09 5.78 4.77 0.07 0.02 -0.02 0.22
9/15/2018  6:40:19 5.78 5.07 0.07 0.02 -0.02 0.19
9/15/2018  6:40:29 5.76 6.32 0.06 0.02 -0.01 0.13
9/15/2018  6:40:39 5.51 7.64 0.07 0.02 -0.01 0.13
9/15/2018  6:40:49 5.46 7.65 0.07 0.02 -0.01 0.27
9/15/2018  6:40:59 5.48 7.17 0.07 0.02 -0.02 0.15
9/15/2018  6:41:09 5.48 6.05 0.07 0.02 -0.01 0.15
9/15/2018  6:41:19 5.47 5.39 0.09 0.02 0.00 0.25
9/15/2018  6:41:29 7.06 5.00 0.07 0.02 -0.01 0.22
9/15/2018  6:41:39 6.27 4.68 0.08 0.02 -0.02 0.21
9/15/2018  6:41:49 3.76 4.83 0.07 0.02 -0.02 0.24
9/15/2018  6:41:59 4.47 6.42 0.07 0.02 -0.01 0.21
9/15/2018  6:42:09 4.48 7.82 0.06 0.02 -0.01 0.22
9/15/2018  6:42:19 4.48 7.71 0.07 0.02 -0.01 0.19
9/15/2018  6:42:29 4.48 6.94 0.08 0.02 -0.02 0.22
9/15/2018  6:42:39 4.49 5.88 0.07 0.02 -0.01 0.16
9/15/2018  6:42:49 4.72 5.19 0.07 0.02 -0.02 0.22
9/15/2018  6:42:59 4.80 4.97 0.07 0.03 -0.02 0.18
9/15/2018  6:43:09 4.79 4.75 0.07 0.02 -0.02 0.16
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Hollingswoth & Vose

CFU #112

Initial Daily Calibrations

Date
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Analyzer Zero
Analyzer Mid
Analyzer High

System
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time
6:43:19
6:43:29
6:43:39
6:43:49
6:43:59
6:44:09
6:44:19
6:44:29
6:44:39
6:44:49
6:44:59
6:45:09
6:45:19
6:45:29

6:45:39
6:45:49
6:45:59
6:46:09
6:46:19
6:46:29
6:46:39
6:46:49
6:46:59
6:47:09
6:47:19
6:47:29
6:47:39
6:47:49
6:47:59
6:48:09
6:48:19
6:48:29
6:48:39
6:48:49
6:48:59

NOx [PPM]
4.79
4.79
4.78
4.78
3.76
2.57
2.47
2.45
2.45
2.46
2.47
2.43
2.45
2.45
NOx [PPM]
-0.03
2.45
4.79

2.46
2.46
2.18
241
1.29
0.32
0.24
0.01
-0.04
-0.04
-0.03
-0.04
-0.02
-0.02
-0.03
-0.04
-0.05
-0.05
-0.03
-0.05
-0.03

CO [PPM]
5.07
6.77
7.62
6.47
4.85
3.62
2.92
2.61
2.52
3.82
5.24
5.37
4.50
3.30
CO [PPM]
0.07
49.54
100.02

1.97
0.82
0.60
1.30
2.57
3.18
2.65
1.59
0.92
0.36
0.15
0.32
1.98
3.05
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Hollingswoth & Vose
CFU #112
Initial Daily Calibrations

Date Time NOx [PPM] CO[PPM] VOC[PPM] 02[%] C€O2[%] CH4 [PPM]
9/15/2018  6:49:09 -0.03 432 0.07 2.94 0.02 0.25
9/15/2018  6:49:19 -0.04 3.73 0.07 1.45 0.01 0.21
9/15/2018  6:49:29 0.23 2.30 0.06 0.77 0.02 0.21
9/15/2018  6:49:39 0.25 1.54 0.07 0.47 0.01 0.21
9/15/2018  6:49:49 -0.03 0.77 0.07 0.32 0.01 0.25
9/15/2018  6:49:59 -0.03 0.43 0.07 0.26 0.00 0.24
9/15/2018  6:50:09 -0.03 0.52 0.07 0.23 0.01 0.21
9/15/2018  6:50:19 -0.04 1.88 0.08 0.21 0.01 0.25
9/15/2018  6:50:29 -0.04 3.32 0.07 0.21 0.00 0.19
9/15/2018  6:50:39 -0.05 3.47 0.06 0.21 0.01 0.18
9/15/2018  6:50:49 -0.04 2.38 0.06 0.20 0.00 0.19
9/15/2018  6:50:59 -0.02 1.57 0.06 0.21 0.01 0.15
9/15/2018  6:51:09 -0.04 1.00 0.07 0.20 0.00 0.21
9/15/2018  6:51:19 -0.02 0.40 0.07 0.20 0.00 0.24
9/15/2018  6:51:29 -0.04 0.08 0.07 0.20 0.01 0.19
9/15/2018  6:51:39 -0.02 1.09 0.07 1.87 0.01 0.21
9/15/2018  6:51:49 -0.03 2.65 0.07 8.33 0.03 0.18
9/15/2018  6:51:59 -0.04 3.50 0.07 5.58 0.03 0.24
9/15/2018  6:52:09 -0.05 2.97 0.07 2.71 0.02 0.21
9/15/2018  6:52:19 0.23 2.41 0.07 1.34 0.01 0.18
9/15/2018  6:52:29 0.27 2.36 0.06 0.72 0.01 0.21
9/15/2018  6:52:39 0.78 2.43 0.06 0.44 0.01 0.24
9/15/2018  6:52:49 1.09 2.51 0.07 0.31 0.01 0.19
9/15/2018  6:52:59 1.40 3.36 0.06 0.25 0.01 0.21
9/15/2018  6:53:09 1.44 4.92 0.07 0.21 0.00 0.21
9/15/2018  6:53:19 1.81 5.68 0.06 0.21 0.00 0.25
9/15/2018  6:53:29 1.83 4.80 0.07 0.20 0.00 0.25
9/15/2018  6:53:39 1.80 4.00 0.07 0.20 0.00 0.19
9/15/2018  6:53:49 2.14 3.35 0.07 0.20 0.00 0.25
9/15/2018  6:53:59 2.17 2.68 0.05 0.19 0.00 0.19
9/15/2018  6:54:09 2.14 2.58 0.06 0.19 -0.01 0.25
9/15/2018  6:54:19 2.15 3.54 0.06 0.19 0.01 0.13
9/15/2018  6:54:29 2.15 5.19 0.06 0.19 0.00 0.15
9/15/2018  6:54:39 2.15 5.72 0.07 0.19 0.00 0.15
9/15/2018  6:54:49 2.16 5.03 0.07 0.19 0.00 0.19
9/15/2018  6:54:59 2.41 4.35 0.07 0.19 0.00 0.24
9/15/2018  6:55:09 2.43 3.39 0.06 0.19 0.00 0.19
9/15/2018  6:55:19 2.45 2.98 0.06 0.19 -0.01 0.11
9/15/2018  6:55:29 2.44 2.80 0.08 0.12 0.00 0.19
9/15/2018  6:55:39 2.46 3.47 0.07 0.08 0.00 0.15
9/15/2018  6:55:49 2.44 5.26 0.06 0.09 0.00 0.08
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Hollingswoth & Vose
CFU #112
Initial Daily Calibrations

Date Time NOx [PPM] CO[PPM] VOC[PPM] 02[%] C€O2[%] CH4 [PPM]
9/15/2018  6:55:59 2.45 6.14 0.07 0.24 0.01 0.13
9/15/2018  6:56:09 2.46 7.87 0.07 0.18 0.00 0.19
9/15/2018  6:56:19 5.36 15.02 0.07 0.13 0.00 0.19
9/15/2018  6:56:29 7.04 25.76 0.07 0.10 0.01 0.13
9/15/2018  6:56:39 22.49 35.89 0.06 0.09 0.00 0.21
9/15/2018  6:56:49 39.26 42.52 0.06 0.09 0.00 0.24
9/15/2018  6:56:59 46.58 46.26 0.06 0.09 0.00 0.22
9/15/2018  6:57:09 51.51 49.80 0.07 0.08 0.00 0.18
9/15/2018  6:57:19 53.29 51.55 0.07 0.09 0.00 0.16
9/15/2018  6:57:29 54.35 51.63 0.06 0.08 0.01 0.16
9/15/2018  6:57:39 54.86 51.00 0.06 0.08 0.01 0.18
9/15/2018  6:57:49 54.88 49.99 0.06 0.08 0.00 0.19
9/15/2018  6:57:59 55.14 49.34 0.07 0.08 0.00 0.21
9/15/2018  6:58:09 55.16 49.03 0.08 0.08 0.00 0.28
9/15/2018  6:58:19 55.16 49.22 0.06 0.08 0.00 0.19
9/15/2018  6:58:29 55.16 50.38 0.07 0.08 0.00 0.25
9/15/2018  6:58:39 55.16 52.06 0.06 0.08 0.01 0.22
9/15/2018  6:58:49 55.16 52.72 0.07 0.08 0.01 0.15
9/15/2018  6:58:59 55.15 51.61 0.07 0.09 0.00 0.16
9/15/2018  6:59:09 55.16 50.40 0.07 1.76 0.01 0.16
9/15/2018  6:59:19 55.16 48.45 0.07 9.97 0.03 0.18
9/15/2018  6:59:29 55.40 41.85 0.07  15.45 0.04 0.11
9/15/2018  6:59:39 45.26 30.86 0.07  17.05 0.05 0.11
9/15/2018  6:59:49 32.75 20.49 0.06 1037 0.03 0.16
9/15/2018  6:59:59 22.00 14.40 0.07 4.95 0.16 0.19
9/15/2018  7:00:09 11.30 10.50 0.07 3.15 0.96 0.18
9/15/2018  7:00:19 7.04 7.26 0.06 2.50 1.42 0.16
9/15/2018  7:00:29 4.98 4.66 0.07 2.22 1.63 0.13
9/15/2018  7:00:39 3.47 2.52 0.06 2.09 1.73 0.18
9/15/2018  7:00:49 1.96 1.01 0.06 2.02 1.77 0.22
9/15/2018  7:00:59 1.29 0.21 0.07 2.00 1.80 0.18
9/15/2018  7:01:09 0.66 0.50 0.06 1.99 1.81 0.21
9/15/2018  7:01:19 0.30 2.22 0.06 1.99 1.81 0.15
9/15/2018  7:01:29 0.25 3.09 0.05 1.99 1.81 0.28
9/15/2018  7:01:39 0.24 2.11 0.06 1.98 1.82 0.21
9/15/2018  7:01:49 0.01 1.34 0.07 1.98 1.82 0.22
9/15/2018  7:01:59 -0.04 0.73 0.06 1.98 1.81 0.19
9/15/2018  7:02:09 -0.03 -0.13 0.05 2.00 1.86 0.19
9/15/2018  7:02:19 -0.02 -0.53 0.06 4.59 5.07 0.15
9/15/2018  7:02:29 -0.04 0.03 0.05 7.39 7.64 0.15
9/15/2018  7:02:39 -0.02 1.88 0.06 8.67 8.69 0.18
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Hollingswoth & Vose
CFU #112
Initial Daily Calibrations

Date Time NOx [PPM] CO[PPM] VOC[PPM] 02[%] C€O2[%] CH4 [PPM]
9/15/2018  7:02:49 -0.02 3.24 0.05 9.26 9.21 0.24
9/15/2018  7:02:59 -0.02 2.49 0.06 9.53 9.44 0.19
9/15/2018  7:03:09 -0.02 1.11 0.05 9.66 9.56 0.13
9/15/2018  7:03:19 -0.02 -0.13 0.06 9.81 9.63 0.21
9/15/2018  7:03:29 -0.05 -0.83 0.05 9.96 9.65 0.22
9/15/2018  7:03:39 -0.03 -1.18 0.06 9.99 9.67 0.15
9/15/2018  7:03:49 -0.04 -1.04 0.07  10.00 9.68 0.19
9/15/2018  7:03:59 -0.05 0.35 0.05  10.00 9.69 0.15
9/15/2018  7:04:09 -0.03 1.68 0.05  10.00 9.70 0.16
9/15/2018  7:04:19 -0.03 1.70 0.06  10.00 9.70 0.08
9/15/2018  7:04:29 -0.05 0.92 0.06  10.00 9.69 0.13
9/15/2018  7:04:39 -0.06 0.05 0.06  10.35 9.35 0.18
9/15/2018  7:04:49 -0.04 -0.78 0.06  14.30 5.75 0.13
9/15/2018  7:04:59 -0.03 -1.10 006 17.62 2.82 0.15
9/15/2018  7:05:09 -0.04 -0.67 0.06  19.27 1.39 0.11
9/15/2018  7:05:19 -0.03 1.05 0.05  20.07 0.78 0.13
9/15/2018  7:05:29 -0.03 2.69 0.06  20.46 0.46 0.16
9/15/2018  7:05:39 -0.05 3.23 0.06  20.65 0.29 0.16
9/15/2018  7:05:49 -0.04 2.19 0.07  20.73 0.20 0.18
9/15/2018  7:05:59 -0.02 1.24 0.06  20.78 0.15 0.13
9/15/2018  7:06:09 -0.04 0.69 0.06  20.80 0.13 0.13
9/15/2018  7:06:19 -0.02 0.23 0.06  20.81 0.11 0.16
9/15/2018  7:06:29 -0.04 0.45 0.07  20.81 0.11 0.15
9/15/2018  7:06:39 -0.03 2.05 0.05  20.82 0.10 0.15
9/15/2018  7:06:49 -0.03 3.34 0.07  20.82 0.10 0.15
9/15/2018  7:06:59 -0.03 3.45 0.07  20.82 0.09 0.11
9/15/2018  7:07:09 -0.03 2.31 0.06  20.83 0.09 0.22
9/15/2018  7:07:19 -0.04 1.54 0.05  20.83 0.08 0.15
9/15/2018  7:07:29 -0.04 0.74 0.06  20.83 0.09 0.10
9/15/2018  7:07:39 -0.04 0.32 0.06  20.83 0.09 0.16
9/15/2018  7:07:49 -0.06 0.76 0.06  20.84 0.09 0.11
9/15/2018  7:07:59 -0.04 2.33 0.06  20.84 0.08 0.15
9/15/2018  7:08:09 -0.04 3.55 0.06  20.83 0.08 0.16
9/15/2018  7:08:19 -0.04 3.36 0.06  20.84 0.08 0.18
9/15/2018  7:08:29 -0.02 2.20 0.06  20.84 0.08 0.13
9/15/2018  7:08:39 -0.02 1.54 0.06  20.84 0.08 0.07
9/15/2018  7:08:49 -0.04 0.72 0.06  20.84 0.08 0.13
9/15/2018  7:08:59 -0.04 0.44 0.05  20.85 0.08 0.16
9/15/2018  7:09:09 -0.05 0.71 0.05  20.87 0.08 0.21
9/15/2018  7:09:19 -0.04 2.08 0.07  20.22 0.45 0.18
9/15/2018  7:09:29 -0.06 3.48 0.06  12.76 0.82 0.18

396



Hollingswoth & Vose
CFU #112
Initial Daily Calibrations

Date Time NOx [PPM] CO[PPM] VOC[PPM] 02[%] C€O2[%] CH4 [PPM]
9/15/2018  7:09:39 -0.03 3.02 0.07 6.15 0.45 0.13
9/15/2018  7:09:49 -0.04 2.26 0.06 2.99 0.29 0.18
9/15/2018  7:09:59 -0.04 1.40 0.07 1.55 0.23 0.22
9/15/2018  7:10:09 -0.04 0.78 0.06 0.88 0.16 0.21
9/15/2018  7:10:19 -0.04 0.42 0.06 0.58 0.11 0.19
9/15/2018  7:10:29 0.19 0.52 0.06 0.46 0.08 0.15
9/15/2018  7:10:39 0.25 1.90 0.07 0.40 0.05 0.19
9/15/2018  7:10:49 0.26 3.46 0.06 0.37 0.04 0.22
9/15/2018  7:10:59 0.24 3.63 0.07 0.36 0.04 0.22
9/15/2018  7:11:09 0.00 3.11 0.06 0.35 0.03 0.19
9/15/2018  7:11:19 -0.05 1.73 0.06 0.34 0.03 0.19
9/15/2018  7:11:29 -0.06 1.10 0.06 0.35 0.03 0.21
9/15/2018  7:11:39 -0.03 0.57 0.06 0.34 0.03 0.21
9/15/2018  7:11:49 -0.04 0.16 0.06 0.34 0.03 0.21
9/15/2018  7:11:59 -0.03 1.01 0.07 0.34 0.02 0.19
9/15/2018  7:12:09 -0.03 2.44 0.06 0.34 0.03 0.21
9/15/2018  7:12:19 -0.02 3.59 0.06 0.34 0.03 0.21
9/15/2018  7:12:29 -0.04 2.99 0.06 0.34 0.03 0.11
9/15/2018  7:12:39 -0.02 1.94 0.07 0.33 0.02 0.21
9/15/2018  7:12:49 -0.01 1.36 0.06 0.34 0.02 0.22
9/15/2018  7:12:59 -0.04 0.76 0.07 0.33 0.02 0.13
9/15/2018  7:13:09 -0.08 0.27 1.13 0.34 0.02 9.36
9/15/2018  7:13:19 -0.02 0.33 10.74 0.33 0.03 46.15
9/15/2018  7:13:29 -0.03 1.82 10.75 0.33 0.03 46.20
9/15/2018  7:13:39 -0.04 3.36 10.75 0.33 0.02 46.14
9/15/2018  7:13:49 -0.01 3.44 10.75 0.33 0.01 46.08
9/15/2018  7:13:59 -0.03 2.58 10.75 0.33 0.02 46.15
9/15/2018  7:14:09 -0.05 1.79 10.75 0.33 0.02 46.12
9/15/2018  7:14:19 -0.03 0.80 10.75 0.33 0.02 46.18
9/15/2018  7:14:29 -0.04 0.46 11.59 0.33 0.02 50.01
9/15/2018  7:14:39 -0.04 0.36 11.97 0.33 0.02 50.96
9/15/2018  7:14:49 -0.04 1.63 11.97 0.33 0.02 51.03
9/15/2018  7:14:59 -0.04 3.08 11.97 0.39 0.02 51.00
9/15/2018  7:15:09 -0.05 3.41 11.96 5.99 0.03 50.93
9/15/2018  7:15:19 -0.02 2.39 1196  13.40 0.06 51.00
9/15/2018  7:15:29 -0.02 1.35 1196  17.25 0.05 51.00
9/15/2018  7:15:39 -0.04 0.64 12.12  19.11 0.06 51.54
9/15/2018  7:15:49 -0.04 0.11 1251  17.53 0.06 52.24
9/15/2018  7:15:59 -0.03 0.22 1251  18.06 0.06 52.29
9/15/2018  7:16:09 -0.04 1.03 12.50  19.45 0.05 52.27
9/15/2018  7:16:19 -0.03 2.91 12.50  20.16 0.05 52.32
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Hollingswoth & Vose
CFU #112
Initial Daily Calibrations

Date Time NOx [PPM] CO[PPM] VOC[PPM] 02[%] C€O2[%] CH4 [PPM]
9/15/2018  7:16:29 -0.04 3.69 12.50  20.50 0.06 52.29
9/15/2018  7:16:39 -0.03 2.70 1251  20.66 0.05 52.24
9/15/2018  7:16:49 -0.05 1.67 1250  20.75 0.06 52.19
9/15/2018  7:16:59 -0.04 0.99 587  20.81 0.06 23.81
9/15/2018  7:17:09 -0.03 0.54 513  19.56 0.05 23.81
9/15/2018  7:17:19 -0.04 0.15 514  11.61 0.12 23.80
9/15/2018  7:17:29 -0.06 0.56 5.15 7.52 0.19 23.83
9/15/2018  7:17:39 -0.02 1.72 5.14 5.92 0.10 23.87
9/15/2018  7:17:49 -0.04 3.39 5.14 5.15 0.05 23.80
9/15/2018  7:17:59 0.18 3.16 5.15 4.79 0.03 23.80
9/15/2018  7:18:09 0.75 2.39 2.99 4.62 0.02 11.19
9/15/2018  7:18:19 0.86 1.21 0.88 4.54 0.01 2.80
9/15/2018  7:18:29 0.84 0.67 0.85 4.51 0.01 2.80
9/15/2018  7:18:39 0.86 0.17 0.87 4.49 0.01 2.91
9/15/2018  7:18:49 0.85 0.16 0.87 4.49 0.01 2.77
9/15/2018  7:18:59 0.60 1.19 0.86 4.48 0.01 2.82
9/15/2018  7:19:09 0.56 2.76 0.86 4.48 0.01 2.74
9/15/2018  7:19:19 0.54 3.62 11.76 4.48 0.01 53.96
9/15/2018  7:19:29 0.30 2.69 55.39 4.48 0.01 173.41
9/15/2018  7:19:39 0.27 1.94 55.38 4.48 0.01 173.44
9/15/2018  7:19:49 0.27 1.07 55.38 4.48 0.01 173.43
9/15/2018  7:19:59 0.26 0.59 55.39 4.48 0.02 173.40
9/15/2018  7:20:09 0.25 0.13 55.39 4.48 0.01 173.44
9/15/2018  7:20:19 0.27 0.65 55.38 4.48 0.01 173.50
9/15/2018  7:20:29 0.25 2.26 55.38 4.48 0.02 173.44
9/15/2018  7:20:39 0.26 3.42 25.64 4.48 0.01 2.71
9/15/2018  7:20:49 0.01 3.03 22.34 4.48 0.01 2.79
9/15/2018  7:20:59 -0.02 1.87 22.34 4.48 0.01 2.74
9/15/2018  7:21:09 -0.03 1.13 22.34 4.48 0.01 2.72
9/15/2018  7:21:19 -0.03 0.63 22.35 4.48 0.01 2.75
9/15/2018  7:21:29 -0.04 0.26 22.34 4.48 0.01 2.80
9/15/2018  7:21:39 -0.05 0.43 22.35 4.48 0.01 2.83
9/15/2018  7:21:49 -0.02 1.71 22.19 4.48 0.01 1.85
9/15/2018  7:21:59 -0.02 3.23 22.07 4.48 0.01 1.47
9/15/2018  7:22:09 -0.04 3.35 22.08 4.48 0.01 1.44
9/15/2018  7:22:19 -0.04 2.37 22.08 4.48 0.01 1.50
9/15/2018  7:22:29 -0.04 1.60 22.08 4.48 0.01 1.46
9/15/2018  7:22:39 -0.03 0.96 22.07 4.48 0.02 1.40
9/15/2018  7:22:49 -0.03 0.39 22.08 4.48 0.01 1.44
9/15/2018  7:22:59 -0.05 0.64 22.07 4.48 0.01 0.95
9/15/2018  7:23:09 -0.04 1.50 22.06 4.48 0.01 0.19
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Hollingswoth & Vose
CFU #112
Initial Daily Calibrations

Date Time NOx [PPM] CO[PPM] VOC[PPM] 02[%] C€O2[%] CH4 [PPM]
9/15/2018  7:23:19 -0.04 3.40 22.08 4.48 0.01 0.25
9/15/2018  7:23:29 -0.07 3.53 22.07 3.89 0.01 0.24
9/15/2018  7:23:39 -0.04 2.68 22.07 3.21 0.02 0.18
9/15/2018  7:23:49 -0.06 1.70 22.07 2.92 0.02 0.16
9/15/2018  7:23:59 -0.01 0.97 22.08 2.78 0.02 0.10
9/15/2018  7:24:09 -0.01 0.60 22.07 2.72 0.01 0.21
9/15/2018  7:24:19 -0.02 0.15 22.06 2.69 0.02 0.08
9/15/2018  7:24:29 -0.06 1.03 22.07 2.67 0.02 0.22
9/15/2018  7:24:39 -0.04 2.39 22.06 2.67 0.02 0.15
9/15/2018  7:24:49 -0.03 3.38 22.07 2.66 0.02 0.18
9/15/2018  7:24:59 -0.04 2.99 22.07 2.66 0.01 0.21
9/15/2018  7:25:09 -0.01 1.94 22.07 2.66 0.01 0.19
9/15/2018  7:25:19 -0.03 1.19 22.07 2.65 0.01 0.21
9/15/2018  7:25:29 -0.04 0.85 15.56 2.65 0.02 0.19
9/15/2018  7:25:39 -0.01 0.40 12.77 2.66 0.01 0.15
9/15/2018  7:25:49 -0.03 0.67 12.77 2.65 0.02 0.21
9/15/2018  7:25:59 -0.02 1.75 12.78 2.66 0.01 0.22
9/15/2018  7:26:09 -0.02 3.37 12.78 2.65 0.01 0.22
9/15/2018  7:26:19 -0.03 3.43 12.77 2.51 0.02 0.19
9/15/2018  7:26:29 -0.04 2.48 12.77 2.03 0.01 0.18
9/15/2018  7:26:39 -0.04 1.65 12.92 1.68 0.01 0.18
9/15/2018  7:26:49 -0.03 0.81 13.16 1.51 0.02 0.13
9/15/2018  7:26:59 -0.04 0.55 13.15 1.43 0.03 0.22
9/15/2018  7:27:09 0.18 0.18 13.16 1.39 0.02 0.13
9/15/2018  7:27:19 0.24 0.96 13.16 1.36 0.02 0.16
9/15/2018  7:27:29 0.03 2.44 13.16 1.36 0.02 0.19
9/15/2018  7:27:39 -0.04 3.59 13.16 1.36 0.02 0.19
9/15/2018  7:27:49 -0.04 3.01 13.18 1.35 0.03 3.85
9/15/2018  7:27:59 -0.04 1.96 13.26 1.36 0.02 18.56
9/15/2018  7:28:09 -0.04 1.29 13.26 1.35 0.03 18.46
9/15/2018  7:28:19 -0.05 0.56 13.25 1.35 0.03 18.58
9/15/2018  7:28:29 -0.05 0.46 13.25 1.35 0.03 18.50
9/15/2018  7:28:39 -0.04 0.24 13.26 1.35 0.02 18.49
9/15/2018  7:28:49 -0.04 1.14 13.26 1.35 0.03 18.52
9/15/2018  7:28:59 -0.03 2.82 13.25 1.35 0.02 18.53
9/15/2018  7:29:09 -0.04 3.46 8.02 1.35 0.03 2.05
9/15/2018  7:29:19 -0.06 2.74 6.72 1.35 0.03 0.25
9/15/2018  7:29:29 -0.07 1.90 6.71 1.35 0.03 0.24
9/15/2018  7:29:39 -0.06 0.95 6.70 1.36 0.03 0.22
9/15/2018  7:29:49 -0.05 0.61 6.71 1.35 0.02 0.30
9/15/2018  7:29:59 -0.05 0.49 6.70 1.35 0.03 0.25
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Hollingswoth & Vose

CFU #112

Initial Daily Calibrations

Date
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Analyzer NO2
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

System zero
System low
System mid

System high

Time
7:30:09
7:30:19
7:30:29
7:30:39
7:30:49
7:30:59
7:31:09
7:31:19
7:31:29
7:31:39
7:31:49
7:31:59
7:32:09
7:32:19
7:32:29
7:32:39
7:32:49
7:32:59
7:33:09

7:33:19
7:33:29
7:33:39
7:33:49
7:33:59
7:34:09
7:34:19
7:34:29
7:34:39
7:34:49
7:34:59

NO2 convertor check

NOx [PPM]
-0.06
-0.04
-0.04
-0.05
-0.03
-0.04
-0.04
-0.02
-0.04
-0.03
-0.06
-0.02
-0.02
-0.04
-0.04
-0.04
-0.03
-0.03
-0.06

7.85
17.54
33.57
50.82
54.77
55.34
55.43
55.45
55.44
55.43
55.46

NOXx [PPM]
-0.03

2.45

55.44

CO [PPM]
1.24
2.93
3.60
2.71
2.02
1.06
0.65
0.10
0.63
1.78
3.50
3.01
2.44
1.30
0.77
0.44
0.48
0.95
3.21

4.17
3.44
2.08
1.15
0.61
0.24
0.14
1.56
3.13
3.51
2.44

CO [PPM]
0.57

49.54

VOC [PPM]
6.70
6.70
6.71
6.72
6.71
6.71
6.70
6.71
6.68
6.58
6.57
6.58
6.58
6.58
6.57
6.58
6.70
6.70
6.70

6.70
6.71
6.70
6.70
6.32
6.05
6.05
6.04
6.05
6.05
6.04

VOC [PPM]
0.07
6.58
12.78
22.34

02 [%]
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.57
7.76

14.36
16.94
18.59
20.95

21.03
21.04
21.05
21.06
21.06
21.07
21.07
21.07
21.07
21.08
21.08

02 [%]
0.08

10.00

CO2 [%]
0.02
0.02
0.03
0.03
0.03
0.03
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.05
0.05
0.07
0.05
0.03

0.02
0.03
0.02
0.02
0.02
0.01
0.02
0.02
0.02
0.01
0.02

CO2 [%]
0.01

1.82

CH4 [PPM]
0.30
0.25
0.24
0.19
0.18
0.21
0.19
0.16
0.21
0.25
0.18
0.19
0.18
0.16
0.16
0.18
0.18
0.18
0.16

0.22

0.22

0.19

0.19

0.15

0.19

0.27

0.24

0.19

0.19

0.21
ALT-106
CH4 [PPM]

0.23

50.99
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Hollingswoth & Vose
CFU #112 (2)

Run #1

Date
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time
13:49:10
13:50:10
13:51:10
13:52:10
13:53:10
13:54:10
13:55:10
13:56:10
13:57:10
13:58:10
13:59:10
14:00:10
14:01:10
14:02:10
14:03:10
14:04:10
14:05:10
14:06:10
14:07:10
14:08:10
14:09:10
14:10:10
14:11:10
14:12:10
14:13:10
14:14:10
14:15:10
14:16:10
14:17:10
14:18:10
14:19:10
14:20:10
14:21:10
14:22:10
14:23:10
14:24:10
14:25:10
14:26:10
14:27:10
14:28:10
14:29:10

NOx [PPM] CO [PPM] VOC [PPM] 02 [%)]

0.91
0.90
0.90
0.90
0.91
0.91
0.91
0.90
0.89
0.91
0.90
0.90
0.90
0.91
0.90
0.91
0.90
0.91
0.90
0.90
0.91
0.90
0.91
0.91
0.91
0.90
0.90
0.90
0.90
0.91
0.91
0.91
0.91
0.90
0.91
0.91
0.91
0.92
0.91
0.91
0.91

23.95
25.86
24.27
26.28
25.54
24.31
23.35
22.82
23.49
23.51
24.96
23.84
26.53
23.38
25.59
25.00
25.74
24.89
25.01
23.33
24.18
25.92
24.01
23.93
22.71
24.07
23.29
24.55
22.72
24.84
23.26
24.50
23.08
25.10
23.62
24.99
23.19
23.67
22.60
23.29
23.58

1.02
1.13
1.01
1.00
1.07
1.10
1.01
1.00
1.00
0.92
0.93
0.97
0.87
0.87
0.97
1.07
1.09
0.99
0.87
0.87
0.86
0.81
0.74
0.74
0.87
0.87
0.87
0.93
0.98
0.87
0.75
0.84
0.80
0.82
0.99
0.87
0.88
0.96
0.95
0.87
0.87

19.88
19.88
19.89
19.88
19.88
19.89
19.89
19.89
19.89
19.88
19.88
19.87
19.88
19.88
19.88
19.89
19.89
19.89
19.89
19.89
19.88
19.88
19.89
19.89
19.88
19.89
19.88
19.89
19.89
19.88
19.88
19.89
19.89
19.89
19.88
19.88
19.88
19.89
19.89
19.89
19.89

CO2 [%]
0.48
0.49
0.49
0.49
0.49
0.49
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.48
0.48
0.48
0.48
0.48
0.48
0.49
0.48
0.49
0.49
0.48
0.48
0.48
0.48
0.48
0.47
0.47
0.46
0.47
0.47
0.47

401



Hollingswoth & Vose
CFU #112 (2)

Run #1

Date
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time
14:30:10
14:31:10
14:32:10
14:33:10
14:34:10
14:35:10
14:36:10
14:37:10
14:38:10
14:39:10
14:40:10
14:41:10
14:42:10
14:43:10
14:44:10
14:45:10
14:46:10
14:47:10
14:48:10
14:49:10
14:50:10
14:51:10
14:52:10
14:53:10
14:54:10
14:55:10
14:56:10
14:57:10
14:58:10
14:59:10
15:00:10
15:01:10
15:02:10
15:03:10
15:04:10
15:05:10
15:06:10
15:07:10
15:08:10
15:09:10
15:10:10

NOx [PPM] CO [PPM] VOC [PPM] 02 [%)]

0.90
0.91
0.90
0.91
0.91
0.91
0.90
0.90
0.90
0.90
0.89
0.89
0.90
0.89
0.89
0.89
0.90
0.91
0.90
0.90
0.89
0.89
0.90
0.90
0.90
0.89
0.89
0.89
0.91
0.90
1.00
1.02
0.90
0.89
0.90
0.90
0.91
0.90
0.90
0.90
0.90

23.60
25.22
23.60
24.60
23.41
25.17
24.03
24.81
24.16
23.63
24.65
24.07
25.29
23.56
24.39
23.56
23.70
24.52
25.55
26.33
23.63
24.54
23.20
23.32
24.04
23.18
24.83
23.03
25.20
23.99
25.12
24.13
24.84
25.18
24.32
24.97
22.38
24.30
24.06
25.32
24.30

1.01
0.90
0.94
1.01
1.01
1.01
1.01
1.01
1.07
1.10
1.00
0.87
1.09
1.05
0.95
0.90
1.01
0.87
0.97
1.00
1.00
1.00
1.00
0.88
0.87
0.93
1.00
1.00
0.87
0.98
1.08
1.09
1.01
1.01
1.01
0.92
0.94
1.01
1.00
0.88
1.00

19.88
19.88
19.89
19.89
19.88
19.88
19.89
19.89
19.89
19.89
19.89
19.89
19.89
19.88
19.89
19.88
19.89
19.89
19.88
19.88
19.88
19.89
19.90
19.90
19.89
19.89
19.90
19.89
19.89
19.88
19.89
19.89
19.88
19.88
19.88
19.89
19.89
19.89
19.88
19.88
19.89

CO2 [%]
0.48
0.47
0.47
0.48
0.48
0.48
0.48
0.49
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.48
0.48
0.48
0.49
0.49
0.49
0.49
0.49
0.49
0.48
0.48
0.48
0.48
0.48
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Hollingswoth & Vose
CFU #112 (2)

Run #1

Date
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time
15:11:10
15:12:10
15:13:10
15:14:10
15:15:10
15:16:10
15:17:10
15:18:10
15:19:10
15:20:10
15:21:10
15:22:10
15:23:10
15:24:10
15:25:10
15:26:10
15:27:10
15:28:10
15:29:10
15:30:10
15:31:10
15:32:10
15:33:10
15:34:10
15:35:10
15:36:10
15:37:10
15:38:10
15:39:10
15:40:10
15:41:10
15:42:10
15:43:10
15:44:10
15:45:10
15:46:10
15:47:10
15:48:10
15:49:10
15:50:10
15:51:10

NOx [PPM] CO [PPM] VOC [PPM] 02 [%)]

0.90
0.89
0.90
0.90
0.89
0.90
0.90
0.90
0.91
0.91
0.89
0.90
0.90
0.89
0.90
0.90
0.90
0.89
0.89
1.00
0.89
0.88
0.89
0.88
0.91
0.90
0.90
0.89
0.89
0.89
0.90
0.89
0.89
0.90
0.89
0.88
0.88
0.89
0.89
0.88
0.89

24.64
25.12
24.39
26.25
24.88
25.22
25.53
25.41
25.98
23.95
25.13
23.91
24.99
25.20
23.92
25.05
23.46
25.31
26.79
26.97
26.52
24.28
25.51
24.57
23.79
24.96
24.01
26.86
26.19
25.43
26.56
25.73
26.69
26.41
25.25
26.55
25.69
25.87
26.42
24.57
26.07

1.01
1.00
0.98
0.88
0.88
0.97
1.00
1.01
1.02
1.13
1.02
0.92
0.94
1.08
1.26
1.13
1.14
0.98
0.97
111
1.01
1.13
1.04
0.94
0.88
0.89
1.13
0.91
0.88
1.04
1.20
1.01
1.01
1.00
1.00
1.05
1.11
1.00
1.13
1.05
1.07

19.89
19.89
19.88
19.88
19.89
19.89
19.89
19.88
19.88
19.89
19.89
19.90
19.88
19.89
19.89
19.89
19.90
19.89
19.88
19.89
19.89
19.89
19.89
19.89
19.90
19.90
19.89
19.88
19.88
19.89
19.89
19.89
19.88
19.89
19.89
19.89
19.89
19.88
19.89
19.89
19.89

CO2 [%]
0.47
0.47
0.47
0.48
0.47
0.47
0.48
0.48
0.48
0.48
0.49
0.48
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.48
0.48
0.48
0.48
0.47
0.48
0.49
0.48
0.48
0.49
0.49
0.49
0.49
0.49
0.50
0.50
0.50
0.50
0.50
0.50
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Hollingswoth & Vose

CFU #112 (2)

Run #1

Date Time

9/15/2018
9/15/2018
9/15/2018
9/15/2018
Final Average

Bias Check

15:52:10
15:53:10
15:54:10
15:55:10

Date Time

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

15:56:30
15:56:40
15:56:50
15:57:00
15:57:10
15:57:20
15:57:30
15:57:40
15:57:50
15:58:00
15:58:10
15:58:20
15:58:30
15:58:40
15:58:50
15:59:00
15:59:10
15:59:20
15:59:30
15:59:40
15:59:50
16:00:00
16:00:10
16:00:20
16:00:30
16:00:40
16:00:50
16:01:00
16:01:10
16:01:20
16:01:30
16:01:40
16:01:50

0.87
0.89
0.89
0.89
0.90

0.87
0.90
0.89
0.90
0.90
0.62
0.33
0.01
-0.01
-0.01
0.00
-0.01
0.01
0.01
0.01
0.00
-0.01
-0.01
0.00
0.00
-0.83
16.25
34.65
42.67
50.53
52.73
54.14
54.59
54.87
54.91
54.91
54.91
54.92

25.59
24.55
26.69
25.29
24.65

25.14
24.79
22.41
17.80
11.64

6.27

4.24

3.62

2.01

1.06
-0.10
-0.75
-1.26
-1.15
-1.49
-1.08

0.28

1.65

1.92

4.97
14.38
26.20
36.02
41.70
44.69
47.46
49.41
50.19
49.70
48.97
48.28
47.27
44.01

1.10
1.01
1.01
0.90
0.98

0.97
1.00
1.00
1.00
1.01
1.00
1.00
1.06
1.13
1.13
1.13
1.14
1.13
1.13
1.05
0.34
0.34
0.33
0.34
0.34
0.33
0.34
0.22
0.19
0.19
0.21
0.20
0.21
0.19
0.60
1.01
1.00
1.00

NOx [PPM] CO [PPM] VOC [PPM] 02 [%)]

19.89
19.89
19.89
19.90
19.89

NOx [PPM] CO [PPM] VOC [PPM] 02 [%]

19.90
14.50
6.80
3.09
1.43
0.70
0.37
0.22
0.16
0.13
0.11
0.10
0.10
0.10
0.09
0.09
0.09
0.46
0.78
0.43
0.24
0.16
0.12
0.10
0.09
0.08
0.08
0.08
0.08
0.08
0.07
0.12
0.14

CO2 [%]

0.49
0.49
0.49
0.49
0.48

CO2 [%]

0.48
0.35
0.16
0.08
0.04
0.02
0.01
0.01
0.01
0.01
0.00
0.00
0.01
0.00
0.00
0.01
0.00
0.03
0.04
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
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Hollingswoth & Vose
CFU #112 (2)

Run #1

Date
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time
16:02:00
16:02:10
16:02:20
16:02:30
16:02:40
16:02:50
16:03:00
16:03:10
16:03:20
16:03:30
16:03:40
16:03:50
16:04:00
16:04:10
16:04:20
16:04:30
16:04:40
16:04:50
16:05:00
16:05:10
16:05:20
16:05:30
16:05:40
16:05:50
16:06:00
16:06:10
16:06:20
16:06:30
16:06:40
16:06:50
16:07:00
16:07:10
16:07:20
16:07:30
16:07:40
16:07:50
16:08:00
16:08:10
16:08:20
16:08:30
16:08:40

NOx [PPM] CO [PPM] VOC [PPM] 02 [%)]

49.03
44.41
30.47
14.14
9.28
5.24
4.04
3.14
2.80
2.76
2.76
2.49
2.48
2.45
2.48
2.46
2.47
2.45
2.48
2.20
1.53
0.66
0.87
0.91
0.62
0.31
0.27
0.30
0.28
0.02
-0.02
-0.01
-0.02
0.00
-0.01
-0.01
-0.01
-0.02
0.00
0.00
0.00

35.42
23.98
15.56
10.28
6.82
4.28
2.80
1.97
1.44
1.33
1.15
1.76
3.21
4.32
3.85
2.99
3.46
6.19
7.71
7.33
4.57
2.67
2.76
2.44
1.36
-0.11
-0.80
-1.28
-1.70
-2.04
-1.78
-0.68
0.69
0.95
0.17
-0.54
-1.39
-1.79
-1.83
-2.18
-1.03

1.01
1.00
1.00
0.87
0.34
0.34
0.35
0.34
0.34
0.34
0.35
0.34
0.34
0.33
0.35
0.34
0.33
0.34
0.25
0.19
0.21
0.20
0.21
0.20
0.19
0.32
0.59
0.59
0.59
0.59
0.60
0.60
0.60
0.34
0.34
0.35
0.34
0.34
0.34
0.34
0.24

0.10
0.09
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.07
0.06
0.06
0.06
0.10
5.37
10.30
5.65
2.62
2.02
7.98
4.92
7.74
8.94
9.46
9.68
9.79
9.98
9.99
9.98
4.24
2.78
2.02
1.99
1.99
1.99
1.99
1.99
1.99
2.17
6.41

CO2 [%]
0.01
0.01
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.01
0.01
0.00
0.01
0.15
0.26
0.12
4.13
0.85
1.37
5.28
7.85
8.86
9.32
9.51
9.62
9.84
9.82
9.81
3.44
2.02
1.62
1.83
1.83
1.83
1.84
1.83
1.84
1.82
151
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Hollingswoth & Vose
CFU #112 (2)

Run #1

Date
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

System Zero
System Mid

Time
16:08:50
16:09:00
16:09:10
16:09:20
16:09:30
16:09:40
16:09:50
16:10:00
16:10:10
16:10:20
16:10:30
16:10:40
16:10:50
16:11:00
16:11:10
16:11:20
16:11:30
16:11:40
16:11:50
16:12:00
16:12:10
16:12:20
16:12:30
16:12:40
16:12:50
16:13:00
16:13:10
16:13:20

NOx [PPM] CO [PPM] VOC [PPM] 02 [%]
-0.01 1.45 0.18 4.50
-0.01 4.34 0.20 2.82
0.25 4.21 0.20 2.64
0.28 2.83 0.20 2.59
0.29 1.06 0.21 2.56
0.28 -0.43 0.20 2.55
0.28 -0.96 0.25 2.55
0.28 -1.17 0.34 2.55
0.01 -0.56 0.34 2.55
-0.03 1.20 0.34 2.56
-0.01 1.82 0.33 2.56
-0.01 1.34 0.34 2.56
-0.01 0.12 0.33 2.55
-0.02 -0.41 1.59 2.56
0.01 -1.00 12.78 2.56
-0.02 -1.12 12.78 2.56
-0.02 -1.29 12.77 2.56
-0.03 -1.20 12.77 2.56
0.00 -0.34 12.78 3.72
-0.01 1.56 12.77 10.81
-0.03 4.92 12.77 15.66
0.24 9.31 12.77 17.94
0.26 14.50 12.77 18.98
0.54 18.70 12.77 19.46
0.83 21.12 12.76 19.68
0.90 22.03 12.78 19.78
0.87 22.54 12.77 19.82
0.87 23.02 12.77 19.85

NOx [PPM] CO [PPM] VOC [PPM] 02 [%]
0.01 -1.24 0.34 0.09
2.47 49.77 12.77 9.98

CO2 [%]
0.97
0.73
0.40
0.20
0.11
0.07
0.05
0.04
0.03
0.02
0.02
0.03
0.03
0.03
0.02
0.02
0.03
0.02
0.06
0.28
0.40
0.45
0.47
0.49
0.49
0.50
0.50
0.50

CO2 [%]
0.00
1.84
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Hollingswoth & Vose

CFU #112 (2)

Run #2

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time

16:14:10
16:15:10
16:16:10
16:17:10
16:18:10
16:19:10
16:20:10
16:21:10
16:22:10
16:23:10
16:24:10
16:25:10
16:26:10
16:27:10
16:28:10
16:29:10
16:30:10
16:31:10
16:32:10
16:33:10
16:34:10
16:35:10
16:36:10
16:37:10
16:38:10
16:39:10
16:40:10
16:41:10
16:42:10
16:43:10
16:44:10
16:45:10
16:46:10
16:47:10
16:48:10
16:49:10
16:50:10
16:51:10
16:52:10
16:53:10
16:54:10

0.88
0.88
0.88
0.88
0.88
0.89
1.03
0.99
0.89
0.88
0.88
0.87
0.88
0.89
0.88
0.93
0.89
0.89
0.89
0.89
0.90
0.90
0.90
0.89
0.90
0.88
0.88
0.88
0.89
1.09
0.90
0.90
1.08
1.13
0.89
0.89
1.14
1.14
0.95
1.19
1.09

NOx [PPM] €O [PPM]

24.10
25.45
24.85
25.26
26.72
26.34
27.43
26.40
24.85
26.56
26.46
25.27
26.31
25.70
27.89
26.51
24.53
26.44
25.99
26.42
27.32
26.85
25.78
26.76
26.15
26.25
27.21
25.77
26.90
26.54
25.03
26.67
26.31
25.04
25.86
26.03
26.17
26.95
26.56
26.03
26.93

VOC [PPM] 02 [%]

3.63
1.00
1.00
1.00
1.00
0.93
0.95
1.13
1.00
1.00
1.01
1.06
1.11
1.00
1.01
1.10
1.13
1.18
1.23
1.00
1.11
1.13
1.01
0.87
0.88
1.26
1.05
1.01
1.06
1.14
1.14
1.01
0.91
0.88
0.88
0.88
1.01
1.01
1.01
1.06
1.13

19.88
19.89
19.89
19.89
19.90
19.90
19.90
19.90
19.90
19.91
19.91
19.91
19.90
19.90
19.89
19.91
19.91
19.90
19.90
19.90
19.89
19.89
19.90
19.90
19.90
19.90
19.90
19.89
19.89
19.90
19.90
19.89
19.89
19.89
19.90
19.89
19.89
19.89
19.89
19.90
19.90

0.49
0.49
0.49
0.49
0.49
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.49
0.49
0.49
0.49
0.50
0.50
0.50
0.51
0.51
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.50
0.50
0.50
0.50
0.50
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Hollingswoth & Vose

CFU #112 (2)

Run #2

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time

16:55:10
16:56:10
16:57:10
16:58:10
16:59:10
17:00:10
17:01:10
17:02:10
17:03:10
17:04:10
17:05:10
17:06:10
17:07:10
17:08:10
17:09:10
17:10:10
17:11:10
17:12:10
17:13:10
17:14:10
17:15:10
17:16:10
17:17:10
17:18:10
17:19:10
17:20:10
17:21:10
17:22:10
17:23:10
17:24:10
17:25:10
17:26:10
17:27:10
17:28:10
17:29:10
17:30:10
17:31:10
17:32:10
17:33:10
17:34:10
17:35:10

0.88
0.88
0.93
0.89
0.89
0.88
0.89
1.03
1.18
1.07
0.89
0.93
0.90
0.90
1.05
0.89
1.10
0.89
0.89
0.98
0.95
1.00
0.89
0.89
0.88
0.88
0.89
0.88
0.89
0.88
0.88
0.88
0.88
0.88
0.89
0.88
0.89
0.89
0.88
0.89
0.89

NOx [PPM] €O [PPM]

26.29
26.44
26.80
24.53
24.77
26.61
25.88
27.09
26.68
25.63
26.77
25.94
25.35
26.59
2541
25.20
26.36
25.78
25.16
26.17
26.07
25.67
26.43
25.13
25.08
25.09
24.19
25.44
25.93
25.02
25.55
26.28
24.86
25.71
25.76
25.05
2541
26.02
25.21
25.07
25.82

VOC [PPM] 02 [%]

1.13
1.13
1.13
1.06
1.01
1.03
1.13
1.01
1.00
1.00
1.00
0.99
0.87
1.08
1.05
0.94
0.86
0.87
1.00
1.01
0.93
0.86
0.88
1.01
1.01
1.01
0.95
0.87
0.87
1.00
1.00
1.00
0.96
0.89
1.01
0.89
1.06
1.07
0.96
0.88
1.00

19.90
19.90
19.90
19.91
19.91
19.90
19.90
19.89
19.90
19.90
19.90
19.90
19.90
19.91
19.91
19.90
19.91
19.91
19.91
19.91
19.90
19.91
19.92
19.93
19.93
19.92
19.93
19.92
19.93
19.92
19.91
19.91
19.91
19.91
19.91
19.90
19.91
19.92
19.91
19.91
19.91

0.51
0.51
0.51
0.50
0.50
0.51
0.50
0.51
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.50
0.49
0.49
0.49
0.49
0.49
0.50
0.49
0.50
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.48
0.49
0.49
0.49
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Hollingswoth & Vose

CFU #112 (2)

Run #2

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time

17:36:10
17:37:10
17:38:10
17:39:10
17:40:10
17:41:10
17:42:10
17:43:10
17:44:10
17:45:10
17:46:10
17:47:10
17:48:10
17:49:10
17:50:10
17:51:10
17:52:10
17:53:10
17:54:10
17:55:10
17:56:10
17:57:10
17:58:10
17:59:10
18:00:10
18:01:10
18:02:10
18:03:10
18:04:10
18:05:10
18:06:10
18:07:10
18:08:10
18:09:10
18:10:10
18:11:10
18:12:10
18:13:10
18:14:10
18:15:10
18:16:10

0.89
0.88
0.88
0.88
0.89
1.03
0.88
0.88
0.88
0.88
0.87
1.11
1.18
1.14
0.87
0.88
0.88
0.88
0.87
0.88
0.88
0.87
0.87
0.88
0.97
0.94
0.87
0.87
0.88
0.89
0.87
0.87
0.92
1.17
1.18
1.08
0.87
0.88
0.89
1.07
1.14

NOx [PPM] €O [PPM]

24.89
25.40
26.31
24.76
25.60
26.86
25.42
24.76
25.45
25.48
26.53
26.46
25.76
25.93
25.86
24.54
25.16
26.26
25.25
25.62
26.94
25.92
25.27
25.91
24.76
24.90
25.72
24.82
25.87
26.15
25.50
25.68
26.81
27.70
27.10
27.13
24.56
24.81
25.76
25.13
2591

VOC [PPM] 02 [%]

1.01
1.00
1.01
0.98
0.87
0.87
0.97
1.00
0.95
0.88
1.00
1.00
1.00
1.01
1.00
1.00
1.00
0.89
0.94
1.00
1.02
1.13
1.01
0.91
0.94
0.96
0.86
0.87
0.87
0.87
0.87
0.90
1.00
1.00
1.10
1.06
1.01
0.99
0.87
0.99
0.91

19.91
19.91
19.91
19.91
19.91
19.91
19.92
19.92
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.92
19.92
19.92
19.92
19.91
19.91
19.92
19.92
19.92
19.92
19.92
19.92
19.92
19.92
19.92
19.92
19.92
19.91
19.91
19.92
19.92
19.93
19.92
19.92
19.91
19.91

0.49
0.49
0.49
0.49
0.50
0.50
0.50
0.50
0.50
0.51
0.50
0.51
0.50
0.50
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.50
0.50
0.50
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.50
0.50
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Hollingswoth & Vose

CFU #112 (2)

Run #2

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time

18:17:10
18:18:10
18:19:10
18:20:10
18:21:10

Final Average

Bias Check
Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time

18:23:10
18:23:20
18:23:30
18:23:40
18:23:50
18:24:00
18:24:10
18:24:20
18:24:30
18:24:40
18:24:50
18:25:00
18:25:10
18:25:20
18:25:30
18:25:40
18:25:50
18:26:00
18:26:10
18:26:20
18:26:30
18:26:40
18:26:50
18:27:00
18:27:10
18:27:20
18:27:30
18:27:40
18:27:50
18:28:00
18:28:10
18:28:20

0.88
0.88
0.88
0.91
0.90
0.93

0.90
0.89
0.91
0.90
0.89
0.89
0.65
0.34
0.31
0.28
0.06
0.02
0.00
-0.01
0.00
-0.01
0.00
0.00
-0.01
0.01
-0.02
-0.01
-0.01
0.00
-0.01
0.25
0.28
0.28
0.05
0.24
0.29
0.31

NOx [PPM] €O [PPM]

26.64
24.96
26.10
27.14
26.73
25.88

NOx [PPM] CO [PPM]

26.48
26.15
25.66
23.19
18.02
10.91
5.42
1.92
0.35
-0.70
-1.10
-1.26
-0.07
1.59
1.93
0.94
0.05
-0.68
-0.74
-1.44
-1.49
-1.10
0.94
3.94
7.55
8.40
6.90
3.47
0.95
-0.85
-1.18
-1.04

VOC [PPM] 02 [%]

0.87
0.86
0.88
1.13
1.03
1.01

VOC [PPM] 02 [%]

1.01
1.01
1.00
1.00
1.00
1.00
1.01
1.00
1.01
1.00
1.01
6.18
6.17
6.18
6.18
6.17
6.18
6.18
10.60
12.50
12.50
12.50
12.51
12.51
12.51
12.61
12.77
12.77
12.77
12.77
12.77
12.77

19.92
19.91
19.90
19.90
19.91
19.91

19.96
18.17
10.20
5.81
3.96
3.16
2.82
2.68
2.61
2.59
2.58
2.57
2.57
2.57
2.58
2.57
2.57
2.57
2.57
2.57
2.57
2.71
8.44
10.67
5.29
2.64
2.27
2.12
2.04
2.02
2.00
2.00

CO2 [%]

0.50
0.49
0.50
0.50
0.50
0.50

CO2 [%]

0.49
0.43
0.25
0.12
0.06
0.04
0.02
0.02
0.02
0.02
0.01
0.02
0.01
0.02
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.21
0.26
0.12
0.25
1.04
1.48
1.68
1.76
1.79
1.82
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Hollingswoth & Vose

CFU #112 (2)

Run #2

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time

18:28:30
18:28:40
18:28:50
18:29:00
18:29:10
18:29:20
18:29:30
18:29:40
18:29:50
18:30:00
18:30:10
18:30:20
18:30:30
18:30:40
18:30:50
18:31:00
18:31:10
18:31:20
18:31:30
18:31:40
18:31:50
18:32:00
18:32:10
18:32:20
18:32:30
18:32:40
18:32:50
18:33:00
18:33:10
18:33:20
18:33:30
18:33:40
18:33:50
18:34:00
18:34:10
18:34:20
18:34:30
18:34:40
18:34:50
18:35:00
18:35:10

0.27
0.30
0.05
-0.02
-0.01
-0.03
-0.01
-0.02
0.00
0.00
-0.01
0.00
0.00
0.00
0.00
-0.01
-0.01
-0.01
-0.01
0.01
-0.01
0.00
0.00
0.24
0.50
0.59
0.57
0.83
0.89
1.14
1.42
1.78
1.87
2.10
2.16
2.16
2.19
241
2.46
2.46
2.48

NOx [PPM] €O [PPM]

0.54
1.15
0.50
-0.52
-1.02
-1.75
-1.78
-1.71
-1.74
-0.55
0.10
-0.14
-1.33
-2.04
-2.65
-2.78
-3.14
-3.16
-1.86
-0.42
0.56
0.67
4.02
8.40
9.27
7.15
4.06
2.17
2.55
3.50
4.16
3.11
2.34
1.78
1.03
1.00
0.90
1.06
2.44
3.88
4.08

VOC [PPM] 02 [%]

11.98
4.79
4.79
4.80
4.79
4.80
4.79
4.79
1.44
0.60
0.60
0.60
0.60
0.59
0.60
0.48
0.34
0.35
0.34
0.34
0.34
0.33
0.34
0.34
0.34
0.35
0.35
0.33
0.35
0.34
0.70
0.73
0.74
0.74
0.73
0.73
0.73
0.50
0.34
0.34
0.34

2.00
2.00
2.00
2.03
4.92
7.74
8.94
9.46
9.68
9.79
9.83
9.85
9.86
9.87
9.87
9.87
9.87
9.87
9.87
9.85
11.72
15.93
13.74
6.67
3.04
1.38
0.65
0.33
0.20
0.13
0.11
0.09
0.09
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07

1.82
1.82
1.83
1.87
5.28
7.85
8.86
9.32
9.51
9.62
9.67
9.69
9.70
9.71
9.72
9.72
9.73
9.73
9.72
9.73
7.84
4.01
2.83
1.47
0.81
0.43
0.25
0.15
0.12
0.08
0.07
0.07
0.06
0.05
0.05
0.05
0.05
0.05
0.04
0.05
0.05
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Hollingswoth & Vose

CFU #112 (2)

Run #2

Date

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

System Zero
System Mid

Time

18:35:20
18:35:30
18:35:40
18:35:50
18:36:00
18:36:10
18:36:20
18:36:30
18:36:40
18:36:50
18:37:00
18:37:10
18:37:20
18:37:30
18:37:40
18:37:50
18:38:00
18:38:10
18:38:20
18:38:30
18:38:40
18:38:50
18:39:00
18:39:10

NOx [PPM] €O [PPM]

2.47 3.14

2.70 2.22

2.75 2.44

2.75 6.18
10.55 16.03
18.34 27.90
30.52 37.37
45.07 44.21
50.19 48.23
53.15 49.71
53.95 49.15
54.49 48.60
54.61 47.87
54.84 47.30
54.89 47.26
54.67 46.73
54.61 45.07
55.79 41.08
42.06 37.22
24.72 33.20
15.43 29.55
7.08 27.18
4.23 25.93

2.52 25.13

NOx [PPM] CO [PPM]

-0.01 -3.03
2.47 47.48

VOC [PPM] 02 [%]

0.34
0.34
0.35
0.39
0.49
0.47
0.48
0.47
0.47
0.48
0.48
0.34
0.34
0.33
0.35
0.34
0.34
0.34
0.34
0.33
0.35
0.35
0.34
0.34

VOC [PPM] 02 [%]
0.34
12.50

0.07
0.32
0.62
0.33
0.19
0.12
0.09
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.25
6.76
13.77
17.09
18.57
19.22
19.51
19.63
19.70
19.73

0.07
9.87

0.04
0.08
0.20
0.11
0.07
0.05
0.05
0.04
0.04
0.04
0.03
0.02
0.03
0.03
0.03
0.22
0.38
0.45
0.48
0.50
0.50
0.50
0.50
0.51

0.05

1.82
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Hollingswoth & Vose
CFU #112 (2)

Run #3

Date
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time
18:40:10
18:41:10
18:42:10
18:43:10
18:44:10
18:45:10
18:46:10
18:47:10
18:48:10
18:49:10
18:50:10
18:51:10
18:52:10
18:53:10
18:54:10
18:55:10
18:56:10
18:57:10
18:58:10
18:59:10
19:00:10
19:01:10
19:02:10
19:03:10
19:04:10
19:05:10
19:06:10
19:07:10
19:08:10
19:09:10
19:10:10
19:11:10
19:12:10
19:13:10
19:14:10
19:15:10
19:16:10
19:17:10
19:18:10
19:19:10
19:20:10

NOx [PPM] CO [PPM]

0.95
0.89
1.08
1.05
0.89
0.90
0.89
0.90
0.90
0.90
0.90
0.90
0.89
0.89
0.89
0.87
0.89
0.90
0.89
0.90
0.89
0.89
0.90
0.89
0.90
0.90
0.90
0.91
0.99
1.20
0.91
0.90
0.91
0.90
0.91
0.95
1.11
0.91
0.91
0.89
0.89

25.70
26.56
25.97
27.12
26.10
25.45
25.94
24,51
25.22
25.54
25.07
26.32
24.87
26.69
25.97
27.67
26.23
25.35
26.41
24.55
25.88
24.94
25.63
25.48
24.59
26.59
24.95
27.39
28.40
27.23
24.73
23.43
24.97
24.45
25.84
25.33
27.21
24.88
25.28
24.47
24.97

VOC [PPM] 02 [%]

0.69
0.64
0.87
1.00
1.01
0.94
0.91
1.01
1.01
1.01
1.08
1.03
0.91
1.01
1.01
0.91
0.94
0.96
0.87
0.88
0.99
0.92
0.94
1.00
1.00
0.86
0.87
0.95
1.00
1.03
1.14
0.89
0.87
0.80
0.81
1.00
1.01
0.89
0.96
1.00
0.97

19.77
19.77
19.77
19.77
19.77
19.78
19.78
19.78
19.78
19.78
19.78
19.78
19.78
19.77
19.77
19.78
19.77
19.77
19.76
19.77
19.77
19.77
19.76
19.77
19.77
19.77
19.77
19.76
19.76
19.76
19.77
19.77
19.76
19.77
19.76
19.76
19.76
19.76
19.76
19.76
19.76

CO2 [%]
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.50
0.50
0.50
0.50
0.51
0.51
0.51
0.50
0.50
0.50
0.50
0.49
0.50
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.50
0.50
0.50
0.50
0.51
0.50
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Hollingswoth & Vose
CFU #112 (2)

Run #3

Date
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time
19:21:10
19:22:10
19:23:10
19:24:10
19:25:10
19:26:10
19:27:10
19:28:10
19:29:10
19:30:10
19:31:10
19:32:10
19:33:10
19:34:10
19:35:10
19:36:10
19:37:10
19:38:10
19:39:10
19:40:10
19:41:10
19:42:10
19:43:10
19:44:10
19:45:10
19:46:10
19:47:10
19:48:10
19:49:10
19:50:10
19:51:10
19:52:10
19:53:10
19:54:10
19:55:10
19:56:10
19:57:10
19:58:10
19:59:10
20:00:10
20:01:10

NOx [PPM] CO [PPM]

0.90
0.91
0.91
0.90
0.90
0.90
0.91
0.90
0.91
0.91
0.99
1.07
0.91
0.91
0.91
0.91
0.91
0.91
0.92
0.91
0.91
0.92
0.91
1.20
0.98
0.91
0.91
0.92
0.92
0.90
0.91
0.92
0.92
0.92
0.92
0.91
0.92
0.92
0.92
0.92
0.91

25.86
24.62
25.71
24.54
25.97
24.08
25.68
25.08
25.10
25.54
25.83
26.40
23.97
25.73
24.23
26.07
24.61
26.05
24.23
26.31
24.79
25.95
25.60
26.20
26.35
24.85
25.36
24.89
26.19
25.00
26.50
25.00
26.45
24.89
26.57
24.89
26.61
25.01
26.08
24.58
25.55

VOC [PPM] 02 [%]

0.86
1.00
1.00
0.93
0.95
1.12
1.00
1.12
1.05
1.00
0.97
0.87
0.87
0.98
1.00
0.94
0.90
1.13
0.88
0.96
1.00
1.00
0.98
0.86
0.98
1.34
1.62
1.71
1.53
1.38
1.28
1.26
1.22
1.13
1.13
1.13
1.04
1.07
1.13
111
0.87

19.75
19.75
19.75
19.75
19.75
19.75
19.74
19.74
19.75
19.75
19.74
19.74
19.75
19.75
19.75
19.74
19.74
19.75
19.75
19.74
19.74
19.73
19.73
19.74
19.74
19.73
19.73
19.73
19.74
19.73
19.73
19.72
19.73
19.73
19.73
19.73
19.72
19.72
19.73
19.72
19.74

CO2 [%]
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.48
0.49
0.49
0.49
0.49
0.49
0.50
0.50
0.50
0.51
0.51
0.50
0.51
0.50
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
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Hollingswoth & Vose
CFU #112 (2)

Run #3

Date
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

Time
20:02:10
20:03:10
20:04:10
20:05:10
20:06:10
20:07:10
20:08:10
20:09:10
20:10:10
20:11:10
20:12:10
20:13:10
20:14:10
20:15:10
20:16:10
20:17:10
20:18:10
20:19:10
20:20:10
20:21:10
20:22:10
20:23:10
20:24:10
20:25:10
20:26:10
20:27:10
20:28:10
20:29:10
20:30:10
20:31:10
20:32:10
20:33:10
20:34:10
20:35:10
20:36:10
20:37:10
20:38:10
20:39:10
20:40:10
20:41:10
20:42:10

NOx [PPM] CO [PPM]

0.91
0.92
0.91
0.90
0.91
0.91
0.91
0.91
0.99
1.16
0.90
0.91
0.91
0.90
0.90
0.90
0.90
1.00
0.96
0.90
0.91
0.90
0.90
0.90
1.08
1.14
0.89
0.94
0.89
0.89
0.90
0.88
0.93
1.18
1.19
1.19
1.20
1.19
1.19
1.18
1.17

24.44
25.84
24.44
25.93
25.90
25.54
25.89
25.02
28.27
27.00
25.61
25.30
24.99
27.35
26.28
25.88
26.49
26.01
26.25
25.32
24.49
26.12
25.39
25.61
27.36
25.69
27.14
26.70
24,51
24.86
25.27
25.05
26.89
25.42
24,51
25.63
24.87
25.43
26.64
25.29
23.33

VOC [PPM] 02 [%]

0.98
1.00
1.00
0.98
0.86
1.12
1.03
0.93
0.90
1.02
1.26
1.14
1.04
1.06
1.12
1.12
0.86
1.07
1.05
1.04
1.11
1.00
0.99
1.09
1.07
0.96
0.87
1.00
1.10
1.04
0.94
0.91
1.12
1.00
0.79
0.58
0.50
0.61
0.72
0.84
0.76

19.74
19.75
19.76
19.76
19.75
19.75
19.75
19.75
19.74
19.76
19.76
19.76
19.76
19.76
19.76
19.76
19.77
19.76
19.77
19.77
19.77
19.77
19.77
19.77
19.77
19.77
19.77
19.78
19.78
19.78
19.78
19.78
19.78
19.78
19.78
19.78
19.78
19.78
19.78
19.78
19.79

CO2 [%]
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.51
0.50
0.49
0.49
0.49
0.49
0.48
0.48
0.48
0.49
0.48
0.49
0.49
0.49
0.49
0.49
0.50
0.50
0.51
0.50
0.50
0.49
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.49
0.49
0.48
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Hollingswoth & Vose

CFU #112 (2)

Run #3

Date Time

9/15/2018

9/15/2018

9/15/2018
Final Average

Bias Check

20:43:10
20:44:10
20:45:10

Date Time

9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018
9/15/2018

20:46:40
20:46:50
20:47:00
20:47:10
20:47:20
20:47:30
20:47:40
20:47:50
20:48:00
20:48:10
20:48:20
20:48:30
20:48:40
20:48:50
20:49:00
20:49:10
20:49:20
20:49:30
20:49:40
20:49:50
20:50:00
20:50:10
20:50:20
20:50:30
20:50:40
20:50:50
20:51:00
20:51:10
20:51:20
20:51:30
20:51:40
20:51:50
20:52:00
20:52:10

1.18
1.18
1.19
0.95

1.18
1.19
2.42
4.14
3.33
1.77
1.26
0.67
0.32
0.27
0.27
0.27
0.26
0.27
0.27
0.06
-0.01
-0.03
-0.01
-0.03
0.00
-0.01
-0.01
-0.02
-0.01
0.00
0.21
0.50
0.33
0.27
0.28
0.28
0.29
0.27

NOx [PPM] CO [PPM]

24.52
25.35
26.52
25.61

NOx [PPM] CO [PPM]

27.14
25.10
19.24
12.74
6.16
3.13
2.69
2.37
1.03
0.22
-0.71
-1.01
-1.64
-1.72
-0.86
0.99
1.50
0.49
0.00
-1.00
-1.37
-1.70
-1.66
-0.83
4.03
8.29
9.16
6.47
2.94
0.09
-0.97
-1.69
-1.72
0.15

0.72
0.73
0.72
0.99

0.72
0.72
0.72
0.73
0.84
0.85
0.87
0.86
0.85
0.85
0.87
5.06
7.85
7.86
7.86
7.85
7.87
7.86
9.25
12.50
12.50
12.49
12.49
12.50
12.50
12.49
12.61
12.63
12.63
12.63
12.63
12.62
12.63
7.58

VOC [PPM] 02 [%]

19.79
19.79
19.78
19.76

VOC [PPM] 02 [%]

12.43
6.00
3.95
3.15
2.81
2.66
2.60
2.57
2.56
2.56
2.55
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
3.09
9.56
8.72
4.10
2.69
231
2.13
2.04
2.01
2.00
1.99
1.99

CO2 [%]

0.49
0.49
0.49
0.50

CO2 [%]

0.32
0.15
0.06
0.03
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.01
0.01
0.01
0.01
0.01
0.00
0.01
0.01
0.01
0.01
0.03
0.23
0.20
0.10
0.75
1.35
1.62
1.74
1.78
1.80
1.81
1.82
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Hollingswoth & Vose
CFU #112 (2)

Run #3

Date Time NOx [PPM] CO [PPM] VOC [PPM] 02 [%] €02 [%]
9/15/2018 20:52:20 0.27 0.93 5.41 1.99 1.82
9/15/2018 20:52:30 0.05 0.31 5.41 1.99 1.83
9/15/2018 20:52:40 -0.01 -0.49 5.41 1.99 1.82
9/15/2018 20:52:50 -0.01 -1.52 5.41 2.29 2.21
9/15/2018 20:53:00 -0.01 -1.86 5.41 5.77 6.13
9/15/2018 20:53:10 -0.02 -2.49 5.40 8.08 8.12
9/15/2018 20:53:20 0.00 -2.29 3.38 9.07 8.98
9/15/2018 20:53:30 -0.01 -1.60 0.33 9.51 9.36
9/15/2018 20:53:40 -0.01 0.28 0.34 9.70 9.53
9/15/2018 20:53:50 -0.02 0.46 0.34 9.79 9.63
9/15/2018 20:54:00 0.00 -0.35 0.34 9.83 9.68
9/15/2018 20:54:10 -0.01 -1.74 0.33 9.84 9.69
9/15/2018 20:54:20 -0.03 -2.37 0.33 9.85 9.70
9/15/2018 20:54:30 -0.01 -2.86 0.32 9.86 9.70
9/15/2018 20:54:40 -0.02 -3.26 0.20 9.85 9.71
9/15/2018 20:54:50 -0.03 -3.26 0.20 10.00 9.57
9/15/2018 20:55:00 -0.01 -2.23 0.20 12.36 6.61
9/15/2018 20:55:10 -0.04 1.15 0.19 7.82 3.61
9/15/2018 20:55:20 0.21 4.07 0.19 3.65 1.66
9/15/2018 20:55:30 0.26 4.73 0.20 1.67 0.85
9/15/2018 20:55:40 0.49 3.76 0.20 0.78 0.44
9/15/2018 20:55:50 0.56 1.82 0.21 0.39 0.25
9/15/2018 20:56:00 0.81 1.09 0.19 0.22 0.15
9/15/2018 20:56:10 1.11 0.65 0.20 0.14 0.10
9/15/2018 20:56:20 1.40 0.41 0.19 0.10 0.07
9/15/2018 20:56:30 1.77 1.50 0.19 0.09 0.06
9/15/2018 20:56:40 2.10 3.51 0.19 0.08 0.05
9/15/2018 20:56:50 2.16 3.90 0.20 0.07 0.04
9/15/2018 20:57:00 2.16 2.90 0.26 0.07 0.04
9/15/2018 20:57:10 2.18 2.04 0.34 0.07 0.04
9/15/2018 20:57:20 2.40 1.39 0.33 0.07 0.04
9/15/2018 20:57:30 2.46 0.75 0.33 0.07 0.03
9/15/2018 20:57:40 2.47 0.70 0.33 0.07 0.04
9/15/2018 20:57:50 2.45 1.03 0.33 0.06 0.03
9/15/2018 20:58:00 2.45 2.38 0.33 0.06 0.03
9/15/2018 20:58:10 2.45 3.79 0.28 0.07 0.03
9/15/2018 20:58:20 2.44 3.64 0.06 0.17 0.03
9/15/2018 20:58:30 2.47 2.84 0.07 0.66 0.19
9/15/2018 20:58:40 2.70 5.00 0.05 0.38 0.12
9/15/2018 20:58:50 1.72 12.88 0.07 0.21 0.07
9/15/2018 20:59:00 15.21 24.65 0.05 0.13 0.04
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Hollingswoth & Vose
CFU #112 (2)

Run #3
Date Time NOx [PPM] CO [PPM] VOC [PPM] 02 [%] C02 [%]
9/15/2018 20:59:10 32.19 35.13 0.06 0.09 0.03
9/15/2018 20:59:20 41.31 41.47 0.06 0.08 0.02
9/15/2018 20:59:30 49.64 46.44 0.42 0.07 0.03
9/15/2018 20:59:40 52.54 49.34 0.46 0.07 0.02
9/15/2018 20:59:50 53.99 49.79 0.46 0.06 0.02
9/15/2018 21:00:00 54.55 48.89 0.46 0.06 0.02
9/15/2018 21:00:10 54.82 48.29 0.46 0.06 0.02
9/15/2018 21:00:20 54.92 47.67 0.46 0.06 0.01
9/15/2018 21:00:30 54.89 47.14 0.47 0.06 0.02
9/15/2018 21:00:40 54.91 47.07 0.47 0.06 0.02
9/15/2018 21:00:50 54.90 47.02 0.46 0.06 0.02
NOx [PPM] CO [PPM] VOC [PPM] 02 [%] C02 [%]
System Zero -0.02 -2.83 0.20 0.06 0.02
System Mid 2.45 47.08 12.50 9.85 1.82
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COMPANY Hollingsworth & Vose |
FACILITY Glass Plant 1 |
LOCATION Corvallis, OR |
SOURCE CFU 112 (2) |
DATE 09/16/18 |
METHOD 13B |
POLLUTANT [[Fluorides |
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 9:00
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 11:10
EPA Method: 13B Partly cloudy with scattered rain, 60 degrees Date: 9/16/2018
Box Operator: RR
Technician(s): CwW
Stack Di ional Data: Equi t:
Circular Meterbox ID 13 Probe ID 3B Liner type Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area  0.000175 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Filter heat 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.71 "Hg 0O, 19.80 % Pitot X X
Static Pressure 0.56 "H,O CO, 0.70 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.3 "H,O Rec. Nz. 0.201 inches Leak check vacuum, "Hg 12 6
Stack Temperature 190 F
Assumed moisture 2% Nozzle check for roundness:
Assumed meter temp. 69 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  74.519 dcf Ave. AP 1.442 "H,0 Filter NA #
Wet mol. weight 28.64 M (actual) Ave. VAP 1.2001 "H,O Initial Final Gain
Actual H,0O 2.38 % Ave. AH 1.288 "H,O Impingers, g 200.0 220 20.0
Std. meter vol. ~ 74.929 dscf Ave. T 184.1 °F Silica gel, g 255.2 274 18.8
Isokinetic Average 99.8 % Ave. T, 62.1 °F Total water gain: 38.8
Meter .
Volume (dcf) Velocity Meter Condenser
Time AP Stack Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) |Temp. (°F)| (°F) | Calc. AH | Run AH ("Hg) (°F) (<68°F)
1 5.0 2.950 1.40 187 57 1.23 1.20 2 258 45
2 10.0 5.860 1.30 189 58 1.14 1.10 2 257 45
3 15.0 8.900 1.40 189 58 1.23 1.20 2 253 46
4 20.0 11.870 1.40 189 58 1.23 1.20 2 253 49
5 25.0 14.850 1.40 189 60 1.24 1.20 2 251 50
6 30.0 17.930 1.40 189 60 1.24 1.20 2 252 50
7 35.0 21.070 1.50 190 61 133 1.30 2 252 52
8 40.0 24.260 1.50 190 61 133 1.30 2 255 54
9 45.0 27.360 1.40 190 62 1.24 1.20 2 255 54
10 50.0 30.390 1.40 191 62 1.24 1.20 2 255 55
11 55.0 33.400 1.40 192 63 1.24 1.20 2 251 55
12 60.0 36.478 1.40 192 64 1.24 1.20 2 253 56
13 65.0 39.480 1.30 186 62 1.16 1.20 2 256 57
14 70.0 42.440 1.40 182 64 1.26 1.30 2 257 52
15 75.0 45.550 1.40 178 64 1.27 1.30 2 260 50
16 80.0 48.930 1.60 179 64 1.45 1.50 2 252 51
17 85.0 52.200 1.60 178 64 1.45 1.50 2 254 52
18 90.0 55.550 1.70 177 64 1.54 1.50 2 254 54
19 95.0 58.800 1.50 176 64 1.36 1.40 2 253 56
20 100.0 62.040 1.50 175 64 1.36 1.40 2 254 56
21 105.0 65.230 1.50 175 64 1.36 1.40 2 253 55
22 110.0 68.360 1.40 176 64 1.27 1.30 2 258 55
23 115.0 71.440 1.40 179 64 1.27 1.30 2 255 56
24 120.0 74519 1.40 180 64 1.26 1.30 2 253 56
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 11:25
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 13:31
EPA Method: 13B Partly cloudy with scattered rain, 60 degrees Date: 9/16/2018
Box Operator: RR
Technician(s): CwW
Stack Di I Data: Equipment:
Circular Meterbox ID 13 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size: 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000175 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.71 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.3 "H,0 Rec. Nz. 0.202 inches Leak check vacuum, "Hg: 13 7
Stack Temperature 190 F
Assumed moisture 2.38 % Nozzle check for roundness:
Assumed meter temp. 62.1 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  75.577 dcf Ave. AP 1.492 "H,O Filter NA #
Wet mol. weight 28.69 M (actual) Ave. VAP 1.221 "H,0O Initial Final Gain
Actual H,O 1.96 % Ave. AH 1.308 "H,O Impingers, g 200.0 215 15.0
Std. meter vol. ~ 75.532 dscf Ave. T; 193.3 °F Silica gel, g 263.3 280.4 17.1
Isokinetic Average 99.2 % Ave. T, 65.3 °F Total water gain: 32.1
Meter Velocity Meter Condenser
Time Volume (dcf) AP Stack Temp. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,O0) |Temp. (°F)| (°F) |Calc. AH| Run AH ("Hg) (°F) (<68°F)
1 5.0 3.160 1.50 187 63 1.33 1.30 2 254 57
2 10.0 6.370 1.60 190 64 1.41 1.40 2 256 51
3 15.0 9.500 1.50 191 64 1.32 1.30 2 253 50
4 20.0 12.550 1.40 191 64 1.24 1.20 2 252 51
5 25.0 15.670 1.50 192 64 1.32 1.30 2 257 51
6 30.0 18.810 1.50 192 64 1.32 1.30 2 253 51
7 35.0 21.970 1.50 192 64 1.32 1.30 2 254 50
8 40.0 25.130 1.50 191 65 1.33 1.30 2 252 51
9 45.0 28.260 1.40 191 65 124 1.30 2 251 51
10 50.0 31.370 1.40 190 65 1.24 1.30 2 254 53
11 55.0 34.450 1.40 190 65 124 1.30 2 251 54
12 60.0 37.489 1.40 189 65 1.24 1.30 2 253 54
13 65.0 40.490 1.40 193 65 1.23 1.20 2 254 59
14 70.0 43.610 1.50 194 66 1.32 1.30 2 253 54
15 75.0 46.860 1.60 195 66 1.41 1.40 2 253 54
16 80.0 50.110 1.60 196 66 1.41 1.40 2 254 53
17 85.0 53.390 1.60 196 66 1.41 1.40 2 252 54
18 90.0 56.480 1.50 196 66 1.32 1.30 2 252 54
19 95.0 59.630 1.50 195 66 1.32 1.30 2 253 52
20 100.0 62.820 1.50 197 67 1.32 1.30 2 253 53
21 105.0 66.010 1.50 198 67 1.32 1.30 2 255 53
22 110.0 69.220 1.50 197 67 1.32 1.30 2 253 46
23 115.0 72.420 1.50 198 67 1.32 1.30 2 252 47
24 120.0 75.577 1.50 198 67 1.32 1.30 2 255 47
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 13:46
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 15:53
EPA Method: 13B Partly cloudy with scattered rain, 60 degrees Date:  9/16/2018
Box Operator: RR
Technician(s): CW
Stack Di ional Data: Equipment:
Circular Meterbox ID 13 Probe ID 3B Liner type: Glass
Diameter 30.000 in Y factor 0.9985 Nozzle ID 0.18 Nozzle size: 0.1793 inches
Rectangular AH@ 1.799 Hot box ID HB3 Nozzle area: 0.000175 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.71 "Hg 0, 19.8 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.001
Ave. AP 1.3 "H,0 Rec. Nz. 0.201 inches Leak check vacuum, "Hg: 10 12
Stack Temperature 190 F
Assumed moisture 1.96 % Nozzle check for round
Assumed meter temp. 653 F 1 2 3
Total number of points 24 0.179 0.179 0.180 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  73.791 dcf Ave. AP 1.417 "H,O Filter NA #
Wet mol. weight 28.65 M; (actual) Ave. VAP 1.1899 "H,0 Initial Final Gain
Actual H,O 2.28 % Ave. AH 1.229 "H,0O Impingers, g 200.0 220 20.0
Std. meter vol. ~ 73.148 dscf Ave. T, 202.2 °F Silica gel, g 239.5 255.7 16.2
Isokinetic Average 99.5 % Ave. T, 69.5 °F Total water gain: 36.2
Meter Velocity Stack Meter Condenser
Time | Yolume (def) AP Temp. | Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) AH Run AH ("Hg) (°F) (<68°F)
1 5.0 2.970 1.30 201 68 1.15 1.20 2 254 52
2 10.0 5.940 1.30 200 68 1.15 1.20 2 253 52
3 15.0 9.040 1.50 200 68 1.32 1.30 2 253 53
4 20.0 12.090 1.40 200 68 1.24 1.20 2 251 53
5 25.0 15.150 1.40 200 68 1.24 1.20 2 252 53
6 30.0 18.280 1.50 201 68 1.32 1.30 2 254 54
7 35.0 21.440 1.50 201 68 1.32 1.30 2 251 54
8 40.0 24.640 1.50 201 69 1.32 1.30 2 251 55
9 45.0 27.810 1.50 201 69 1.32 1.30 2 252 57
10 50.0 30.860 1.40 202 69 1.23 1.20 2 254 56
11 55.0 33.900 1.40 202 69 1.23 1.20 2 253 57
12 60.0 36.942 1.40 203 70 1.24 1.20 2 252 57
13 65.0 40.000 1.40 203 70 1.24 1.20 2 255 57
14 70.0 42.990 1.40 204 70 1.23 1.20 2 252 53
15 75.0 46.000 1.40 204 70 1.23 1.20 2 256 54
16 80.0 49.190 1.50 204 70 1.32 1.30 2 253 54
17 85.0 52.260 1.40 203 70 1.24 1.20 2 250 54
18 90.0 55.430 1.50 203 71 1.33 1.30 2 257 55
19 95.0 58.460 1.40 203 71 1.24 1.20 2 256 56
20 100.0 61.530 1.40 203 71 1.24 1.20 2 250 56
21 105.0 64.630 1.40 203 71 1.24 1.20 2 253 57
22 110.0 67.720 1.40 204 71 1.24 1.20 2 254 57
23 115.0 70.720 1.30 203 71 1.15 1.20 2 254 56
24 120.0 73.791 1.40 204 71 1.24 1.20 2 254 56
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Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 9:00
Source: CFU 112 (2) End Time: 11:10
Method: 13B Date: 9/16/2018
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 2.950 1.20 57 1 1.40 187 1.1832

10 5.860 1.10 58 2 1.30 189 1.1402

15 8.900 1.20 58 3 1.40 189 1.1832

20 11.870 1.20 58 4 1.40 189 1.1832

25 14.850 1.20 60 5 1.40 189 1.1832

30 17.930 1.20 60 6 1.40 189 1.1832

35 21.070 1.30 61 7 1.50 190 1.2247

40 24.260 1.30 61 8 1.50 190 1.2247

45 27.360 1.20 62 9 1.40 190 1.1832

50 30.390 1.20 62 10 1.40 191 1.1832

55 33.400 1.20 63 11 1.40 192 1.1832

60 36.478 1.20 64 12 1.40 192 1.1832

65 39.480 1.20 62 13 1.30 186 1.1402

70 42.440 1.30 64 14 1.40 182 1.1832

75 45.550 1.30 64 15 1.40 178 1.1832

80 48.930 1.50 64 16 1.60 179 1.2649

85 52.200 1.50 64 17 1.60 178 1.2649

90 55.550 1.50 64 18 1.70 177 1.3038

95 58.800 1.40 64 19 1.50 176 1.2247

100 62.040 1.40 64 20 1.50 175 1.2247

105 65.230 1.40 64 21 1.50 175 1.2247

110 68.360 1.30 64 22 1.40 176 1.1832

115 71.440 1.30 64 23 1.40 179 1.1832

120 74.519 1.30 64 24 1.40 180 1.1832
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 (2) Date: 09/16/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 74.519 dcf Rectangular

Water Volume 38.8 ml (g) Width in
Nozzle Diameter, N, 0.1793 in. Length in
Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.71 "Hg CO, Average 0.48 %vd
Static Pressure 0.56 "H,O O, Average 20.03 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 09985 Y

Field Data Averages

Meter Stack

AH 1.288 "H,O \Dp 1.2001 "H,O
Temperature, T, 62.1 F Temperature, T, 184.1 °F
Temperature, T,, 522.1 "A(°R)  Temperature, T, 644.1 A (R)
Pressure Meter, P, 29.805 "Hg Pressure Stack, P 29.751 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V a) 74.929 dscf Velocity, V, 74.96 fps
2.122 dscm Volume (actual) 22,078.7 awcfm

Actual Volume, Vel 94.203 awcf 21,553.2 adcfm
Gas Stream Moisture Volume (standard) 1,079,805.9 wsct/hr
Moisture Vapor, VW yq) 1.826 scf 1,054,106.5 dsct/hr
Moisture, B, 0.0238 17,568.4 dscf/min
Moisture EPA M4 2.38 %v
EPA Method 3 Gas Density Volume/Mole, V/IM 472.653
Dry, My 28.88 Ib/Ib-mole
Wet, M, 28.62 Ib/Ib-mole
Percent Isokinetic 99.8 %
Laboratory Results

Fluoride < 30.0 pg/sample

Fluoride < 3.00E-05 grams MW F 19.0 g/mole
Emissions:

Concentration, C, < 6.18E-06 gr/dscf

< 14.14 pg/dscm
< 1.79E-02 ppmvd
Mass Emissions < 9.30E-04 Ib/hr

"<" represents MDL value
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Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 11:25
Source: CFU 112 (2) End Time: 13:31
Method: 13B Date: 09/16/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 3.160 1.30 63 1 1.50 187 1.2247

10 6.370 1.40 64 2 1.60 190 1.2649

15 9.500 1.30 64 3 1.50 191 1.2247

20 12.550 1.20 64 4 1.40 191 1.1832

25 15.670 1.30 64 5 1.50 192 1.2247

30 18.810 1.30 64 6 1.50 192 1.2247

35 21.970 1.30 64 7 1.50 192 1.2247

40 25.130 1.30 65 8 1.50 191 1.2247

45 28.260 1.30 65 9 1.40 191 1.1832

50 31.370 1.30 65 10 1.40 190 1.1832

55 34.450 1.30 65 11 1.40 190 1.1832

60 37.489 1.30 65 12 1.40 189 1.1832

65 40.490 1.20 65 13 1.40 193 1.1832

70 43.610 1.30 66 14 1.50 194 1.2247

75 46.860 1.40 66 15 1.60 195 1.2649

80 50.110 1.40 66 16 1.60 196 1.2649

85 53.390 1.40 66 17 1.60 196 1.2649

90 56.480 1.30 66 18 1.50 196 1.2247

95 59.630 1.30 66 19 1.50 195 1.2247

100 62.820 1.30 67 20 1.50 197 1.2247

105 66.010 1.30 67 21 1.50 198 1.2247

110 69.220 1.30 67 22 1.50 197 1.2247

115 72.420 1.30 67 23 1.50 198 1.2247

120 75.577 1.30 67 24 1.50 198 1.2247
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Client: Hollingsworth & Vose Run: 2
Source: CFU 112 (2) Date: 09/16/18
Field Data Input Continued
Moisture Data Stack Dimensional Data:
Total Test Time 120 min Circular
Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 75.577 dcf Rectangular
Water Volume 32.1 ml (g) Width in
Nozzle Diameter, N, 0.1793 in. Length in
Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:
Barometric Pressure, Py, 29.71 "Hg CO, Average 0.51 %vd
Static Pressure 0.56 "H,O O, Average 20.14 %vd
Pitot Factor, cp 0.84
Meter Cal Factor 09985 Y
Field Data Averages
Meter Stack
AH 1.308 "H,O \/Dp 1.2210 "H,O
Temperature, T, 65.3 F Temperature, T, 193.3 °F
Temperature, T,, 5253 "A(°R)  Temperature, T, 653.3 A (R)
Pressure Meter, P, 29.806 "Hg Pressure Stack, P 29.751 "Hg
Field Data Calculations
Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V a) 75.532 dscf Velocity, V, 76.72 fps
2.139 dscm Volume (actual) 22,597.1 awcfm

Actual Volume, Vel 95.905 awcf 22,154.2 adcfm
Gas Stream Moisture Volume (standard) 1,089,595.7 wsct/hr
Moisture Vapor, VW yq) 1.511 scf 1,068,239.6 dsct/hr
Moisture, B, 0.0196 17,804.0 dscf/min
Moisture EPA M4 1.96 %v
EPA Method 3 Gas Density Volume/Mole, V/IM 479.404
Dry, My 28.89 Ib/Ib-mole
Wet, M, 28.68 Ib/Ib-mole
Percent Isokinetic 99.2 %
Laboratory Results

Fluoride < 30.0 pg/sample

Fluoride < 3.00E-05 grams MW F 19.0 g/mole
Emissions:

Concentration, C, < 6.13E-06 gr/dscf
< 14.03 pg/dscm
< 1.78E-02 ppmvd
Mass Emissions < 9.35E-04 Ib/hr

"<" represents MDL value



Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 13:46
Source: CFU 112 (2) End Time: 15:53
Method: 13B Date: 09/16/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,O T, °F \Dp
0.000

5 2.970 1.20 68 1 1.30 201 1.1402

10 5.940 1.20 68 2 1.30 200 1.1402

15 9.040 1.30 68 3 1.50 200 1.2247

20 12.090 1.20 68 4 1.40 200 1.1832

25 15.150 1.20 68 5 1.40 200 1.1832

30 18.280 1.30 68 6 1.50 201 1.2247

35 21.440 1.30 68 7 1.50 201 1.2247

40 24.640 1.30 69 8 1.50 201 1.2247

45 27.810 1.30 69 9 1.50 201 1.2247

50 30.860 1.20 69 10 1.40 202 1.1832

55 33.900 1.20 69 11 1.40 202 1.1832

60 36.942 1.20 70 12 1.40 203 1.1832

65 40.000 1.20 70 13 1.40 203 1.1832

70 42.990 1.20 70 14 1.40 204 1.1832

75 46.000 1.20 70 15 1.40 204 1.1832

80 49.190 1.30 70 16 1.50 204 1.2247

85 52.260 1.20 70 17 1.40 203 1.1832

90 55.430 1.30 71 18 1.50 203 1.2247

95 58.460 1.20 71 19 1.40 203 1.1832

100 61.530 1.20 71 20 1.40 203 1.1832

105 64.630 1.20 71 21 1.40 203 1.1832

110 67.720 1.20 71 22 1.40 204 1.1832

115 70.720 1.20 71 23 1.30 203 1.1402

120 73.791 1.20 71 24 1.40 204 1.1832

* 0.0000
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Client: Hollingsworth & Vose Run: 3

Source: CFU 112 (2) Date: 09/16/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V,, 73.791 dcf Rectangular

Water Volume 36.2 ml (g) Width in
Nozzle Diameter, N, 0.1793 in. Length in
Nozzle Area 0.000175 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py 29.71 "Hg CO, Average 0.52 %vd
Static Pressure 0.56 "H,O O, Average 20.15 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 0.9985 Y

Field Data Averages

Meter Stack

AH 1.229 "H,0O \/Dp 1.1423 "H,O
Temperature, T, 69.5 F Temperature, T, 202.2 °F
Temperature, T,, 529.5 ’A(°R)  Temperature, T, 662.2 °A (R)
Pressure Meter, P, 29.800 "Hg Pressure Stack, P, 29.751 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V,a) 73.148 dscf Velocity, V, 72.32 fps
2.071 dscm Volume (actual) 21,301.1 awcfm

Actual Volume, V ,cran 94.451 awct 20,815.4 adcfm
Gas Stream Moisture Volume (standard) 1,013,301.5 wscf/hr
Moisture Vapor, Vw g 1.704 scf 990,198.2 dsct/hr
Moisture, B, 0.0228 16,503.3 dscf/min
Moisture EPA M4 2.28 %v
EPA Method 3 Gas Density Volume/Mole, V/IM 485.935
Dry, My 28.89 Ib/Ib-mole
Wet, M, 28.64 1b/Ib-mole
Percent Isokinetic 103.7 %
Laboratory Results

Fluoride < 30.0 pg/sample

Fluoride < 3.00E-05 grams MW F 19.0 g/mole
Emissions:

Concentration, C, < 6.33E-06 gr/dscf

< 14.49 pg/dscm
< 1.83E-02 ppmvd
Mass Emissions < 8.95E-04 Ib/hr

"<" represents MDL value
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EPA Method 13B
Laboratory Results
Total Fluoride

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)

Lab ID Sample ID Sample Date Result MDL Units
18-S2204 CFU 112 (2) Cont. #1 Run 1 9/16/2018 < MDL 30.0 pg/sample
18-S2205 CFU 112 (2) Cont. #1 Run 2 9/16/2018 < MDL 30.0 pg/sample
18-S2206 CFU 112 (2) Cont. #1 Run 3 9/16/2018 < MDL 30.0 pg/sample
18-S2210  Cont. #2 H20 + Filter Blank 9/11/2018 < MDL 30.0 pg/sample

*If sample results are below MDL, MDL value is shown. A "<" sign designates less than MDL.

If blank values are below MDL, no blank corrections are performed.
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EPA Method 13B
Results Summary

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)

Run 1 2 3
Date 9/16/2018 9/16/2018 9/16/2018
Run Start Time 9:00 11:25 13:46
Run End Time 11:10 13:31 15:53
Duration, min. 120 120 120 Average
Barometric Pressure, '"Hg 29.71 29.71 29.71 29.71
Nozzle Dia., in. 0.1793 0.1793 0.1793 0.1793
Isokinetic Average, % 99.8 99.2 103.7 100.9
Sample Volume, dscf 74.929 75.532 73.148 74.536
Sample Volume, dscm 2.122 2.139 2.071 2.111
Stack Diameter, in. 30.00 30.00 30.00 30.00
Stack Area, sq.ft. 4.909 4.909 4.909 4.909
CO, %vd 0.48 0.51 0.52 0.50
0, %vd 20.03 20.14 20.15 20.11
Static Press., '""H,O 0.56 0.56 0.56 0.56
H,0 %v 2.38 1.96 2.28 2.21
Wet Molecular Weight, 1b/Ib-mole 28.62 28.68 28.64 28.65
Velocity, FPS 74.96 76.72 72.32 74.67
ADCFM 21,553.2 22,154.2 20,815.4 21,507.6
AWCFM 22,078.7 22,597.1 21,301.1 21,992.3
DSCFM 17,568.4 17,804.0 16,503.3 17,291.9
Stack Temperature, °F 184.1 193.3 202.2 193.2
gridsef |< 6.18E-06 |< 6.13E-06 [< 6.33E-06 [< 6.21E-06
Concentration, C; | pg/dsem |< 1414 |< 1403 |< 1449 |< 14.22
Fluoride ppmvd |< 1.79E-02 [< 1.78E-02 |< 1.83E-02 [< 1.80E-02
M Ib/hr < 930E-04 |< 935E-04 [< B8.95E-04 |< 9.20E-04
ass Ib/Ib glass [< 133606 |< 135B-06 |< 131E-06 |< 1.33E-06
Production Data Glass Production Ibs/hr 699.2 690.4 681.7 690.4

"<" represents MDL value

430



EPA Methods 1-4, 13B
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)
Method: 13B

EPA Methods 1-4:

1) P, =Pb+ (AH/13.6) =
where Pb:
AH:

29.71 "Hg
1.288 "H,0

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

29.71 "Hg
0.56 "H,0

3) Va(std) = Vm(17.64)(Y)(§—$) =

where Vm:
Y:

Pm:

Tm:

74.519 dcf
0.9985
29.805 "Hg
522.1 °A

4) V (std) = (0.04706)(H,0) =

where H,O:
5) Bws = ( Vw(std)

where Vw(std):
Vm(std):

6) % H,0 =Bws x 100 =

7) V,(actual) = ( Yxvm )(

(1—-Bws)
where Y:

Vm:
Bws:
Ts:
Tm:
Pm:
Ps:

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

where CO,:
0,

Vw(std)+Vm(std)

38.80 g

)=

1.826 scf
74.929 dscf

) (5) =

0.9985
74.5190 dcf
0.0238
644.1 °A
522.1 °A
29.805 "Hg
29.751 "Hg

0.48 %vd
20.03 %vd

N2+CO= ( 1 00‘(02+C02):

Run:

Start Time:
End Time:
Date:

29.805 "Hg

29.751 "Hg

74.929 dscf

1.826 scf

0.0238

2.38 %v

94.203 awcf

28.88 1b/Ib-mole

79.49 %vd

1

9:00
11:10
9/16/2018
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 (2) Date: 9/16/2018
9) M, = M (1 —Bws) + (18 x Bws) = 28.62 1b/Ib-mole
where My: 28.88 Ib/Ib-mole
Bws: 0.0238
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 4.909 sq. ft.
where Stack ID: 30 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. _ Ts _
11) Velocity, V, = 85.49(Cp) (Ave. Sqrt AP) ( ox MS)> = 74.96 fps
where Cp: 0.84
Ave. Sqrt AP: 1.2001
Ts: 644.1 °A
Ps: 29.751 "Hg
Ms: 28.62 1b/Ib-mole
12) AWCFM = (V,)(stack area)(60 sec/min) = 22,078.7 AWCFM
where V: 74.96 ft/sec
Stack Area: 4.909 sq. ft
13) ADCFM = (AWCFM)(1-Bws) = 21,553.2 ADCFM
where AWCFM: 22.,078.7
Bws: 0.0238
528°A Ps
14) Qsw = 3600(V,) (stack area) (220 (2 ,,Hg) = 1,079,805.9 wscf/hr
where V: 74.96 ft/sec
Stack Area: 4.9090 sq. ft.
Ts: 644.1 °A
Ps: 29.751 "Hg
15) Qsd = (wsct/hr)(1-Bws) = 1,054,106.5 dscf/hr
where wscf/hr:  1,079,805.9
Bws: 0.0238
16) DSCEFM= (dscf/hr)/60 mins/hr = 17,568.4 DSCFM

where dscf/hr:  1,054,106.5

17) Nozzle Area = 3.1416 (Nozzle Size/24)? = 0.000175 sq. ft.
where Nozzle Size: 0.1793 inches
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Client: Hollingsworth & Vose
Source: CFU 112 (2)

Run: 1
Date: 9/16/2018

0.0945(Ts)(Vm(std))

18) Isokinetic % = (

where Ts: 644.1 °A
Vm(Std): 74.929 dscf
Ps: 29.751 "Hg
Vs 74.96 ft/sec
Nozzle Area: 0.000175 sq. ft.
Sampling Time: 120 min.
Bws: 0.0238

EPA Method 13B:
19) Fluoride laboratory results
20) Fluoride = (pug/sample)/1,000,000 =
21) Cs = (Sample grams/Vm(Std))(15.43grains/gram) =

0.00003 grams
74.929 dscf

where Sample:
Vm(std)

22) Cs = (Sample grams*1,000,000 pg/gram )/Vm(std) =
0.00003 grams
2.122 dscm

where Sample:
Vm(std)

359 (Ts) (29.92"Hg)

23) Volume/Mole = ( ) =

492 (Ps)
where Ts: 644.1 °A
Ps: 29.751 "Hg
&x Vol
24) ppmvd = ((MWx 0}.15001(\)/27 :ADCFM) -
where MW: 19.0 g/mol
Ib/hr: 0.00
Vol./Mole: 472.653
ADCFM: 21553.2

25) Mass Emission Rate = (Cs)(Stack flow)/7000gr/Ib =
where Cs: 6.18E-06 gr/dscf
Stack Flow: 1,054,106.5 dscf/hr

)

Ps(VS) (nozzle area)(sampling time)(1—Bws)

<

99.8 %

30.0 pg/sample

3.00E-05 grams/sample

6.18E-06 gr/dscf

14.14 pg/dscm

472.653 Vol./Mole

1.79E-02 ppmvd

9.30E-04 1b/hr
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T
ENGI NE RRIIC?(II)\II(\ZI
COMPANY Hollingsworth & Vose |
FACILITY Glass Plant 1 |
LOCATION Corvallis, OR |
SOURCE CFU 112 (2) |
DATE 09/16/18 |
METHOD 26A |
POLLUTANT |[HF |
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 9:00
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 11:10
EPA Method: 26A Raining 54 F Variable wind Date: 9/16/2018
Box Operator: CMF
Technician(s): CwW
Stack Di ional Data: Equi t:
Circular Meterbox ID 12 Probe ID 1307999  Liner type Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size 0.2173 inches
Rectangular AH@ 1.846 Hotbox ID MS5-HB Nozzle area  0.000258 sq.ft.
Width in Pitot Cp 0.84  Probe heat 250 F
Length in Filter heat 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.71 "Hg 0O, 19.90 % Pitot X X
Static Pressure 0.56 "H,O CO, 0.70 % Train leak rate, dcf 0.000 0.000
Ave. AP 1.321 "H,O Rec. Nz. 0.201 inches Leak check vacuum, "Hg 15 8
Stack Temperature 204 F
Assumed moisture 1.8 % Nozzle check for roundness:
Assumed meter temp. 69 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  114.275 dcf Ave. AP 1.567 "H,O Filter NA #
Wet mol. weight 28.72 M (actual) Ave. VAP 1.2508 "H,O Initial Final Gain
Actual H,0O 1.74 % Ave. AH 3.133 "H,O0 Impingers, g 200.0 212 12.0
Std. meter vol.  115.491 dscf Ave. T 182.5 °F Silica gel, g 238.0 269.5 31.5
Isokinetic Average 99.5 % Ave. T, 63 °F Total water gain: 43.5
Meter .
Volume (dcf) Velocity Meter Condenser
Time AP Stack Temp. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) |Temp. (°F)| (°F) | Calc. AH | Run AH ("Hg) (°F) (<68°F)
1 5.0 4.580 1.50 186 58 294 2.90 3 253 57
2 10.0 9.170 1.50 187 59 2.95 3.00 3 248 52
3 15.0 13.810 1.50 186 59 2.95 3.00 3 254 52
4 20.0 18.390 1.50 187 60 2.95 3.00 3 254 54
5 25.0 23.050 1.60 187 60 3.15 3.20 3 251 55
6 30.0 27.870 1.60 188 61 3.15 3.20 3 251 55
7 35.0 32.660 1.60 188 61 3.15 3.20 3 252 55
8 40.0 37.180 1.40 189 63 2.76 2.80 3 252 55
9 45.0 41.860 1.50 189 63 2.96 3.00 3 252 57
10 50.0 46.370 1.40 190 64 2.76 2.80 3 250 59
11 55.0 50.980 1.50 190 64 2.96 3.00 3 252 60
12 60.0 55.497 1.40 191 65 2.76 2.80 3 248 60
13 65.0 60.220 1.50 184 64 2.99 3.00 3 248 52
14 70.0 65.050 1.60 181 66 3.21 3.20 3 248 53
15 75.0 69.830 1.60 176 65 3.23 3.20 3 248 53
16 80.0 74.870 1.70 176 65 3.44 3.40 3 253 54
17 85.0 79.960 1.80 176 65 3.64 3.60 3 253 54
18 90.0 85.060 1.80 175 65 3.64 3.60 3 253 54
19 95.0 90.100 1.70 175 65 3.44 3.40 3 251 57
20 100.0 95.190 1.70 173 64 3.45 3.50 4 250 57
21 105.0 100.120 1.70 175 64 343 3.40 4 250 57
22 110.0 104.870 1.50 175 64 3.03 3.00 4 250 56
23 115.0 109.540 1.50 177 64 3.02 3.00 4 251 56
24 120.0 114.275 1.50 178 64 3.02 3.00 4 251 56
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 11:24
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 13:30
EPA Method: 26A Raining 54 F Variable wind Date: 9/16/2018
Box Operator: CMF
Technician(s): CwW
Stack Di ional Data: Equipment:
Circular Meterbox ID 12 Probe ID 1307999  Liner type: Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size: 0.2173 inches
Rectangular AH@ 1.846 Hotbox ID  MS5-HB Nozzle area: 0.000258 sq.ft.
Width in Pitot Cp 0.84  Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.71 "Hg 0, 19.9 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.321 "H,O Rec. Nz. 0.202 inches Leak check vacuum, "Hg: 11 8
Stack Temperature 204 F
Assumed moisture 1.74 % Nozzle check for roundness:
Assumed meter temp. 63 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume  111.562 dcf Ave. AP 1.475 "H,0O Filter NA #
Wet mol. weight 28.71 M (actual) Ave. VAP 1.214 "H,0 Initial Final Gain
Actual H,O 1.8 % Ave. AH 2.95 "H,O Impingers, g 200.0 210 10.0
Std. meter vol.  112.121 dscf Ave. T; 191.3 °F Silica gel, g 261.9 295.5 33.6
Isokinetic Average 100.2 % Ave. T, 65.7 °F Total water gain: 43.6
Meter Velocity Meter Condenser
Time Volume (dcf) AP Stack Temp. Vacuum Filter Box Temp
Traverse Point (min.) 0.000 ("H,O0) |Temp. (°F)| (°F) |Calc. AH| Run AH ("Hg) (°F) (<68°F)
1 5.0 4.820 1.60 180 64 321 3.20 4 255 51
2 10.0 9.640 1.60 187 64 3.18 3.20 4 253 51
3 15.0 14.400 1.60 189 64 3.17 3.20 4 252 51
4 20.0 19.110 1.50 189 64 297 3.00 4 251 56
5 25.0 23.810 1.50 189 64 297 3.00 4 251 58
6 30.0 28.520 1.50 190 64 297 3.00 4 251 59
7 35.0 33.210 1.50 190 64 297 3.00 4 251 60
8 40.0 37.920 1.50 190 65 297 3.00 4 251 61
9 45.0 42.630 1.50 190 65 297 3.00 4 251 61
10 50.0 47.180 1.40 189 65 278 2.80 4 251 61
11 55.0 51.780 1.40 189 66 2.78 2.80 4 251 62
12 60.0 56.187 1.30 189 66 2.58 2.60 4 251 62
13 65.0 60.760 1.40 189 66 2.78 2.80 4 250 62
14 70.0 65.360 1.50 189 66 298 3.00 4 252 58
15 75.0 70.010 1.50 192 66 297 3.00 4 251 63
16 80.0 74.690 1.50 193 66 2.96 3.00 4 250 65
17 85.0 79.380 1.50 193 66 2.96 3.00 4 251 65
18 90.0 84.220 1.60 195 67 3.16 3.20 4 252 67
19 95.0 89.040 1.50 195 67 2.96 3.00 4 252 61
20 100.0 93.760 1.50 196 67 295 3.00 4 252 50
21 105.0 98.130 1.30 196 67 2.56 2.60 4 252 47
22 110.0 102.490 1.40 196 67 2.76 2.80 4 251 47
23 115.0 107.100 1.40 197 68 2.76 2.80 4 251 47
24 120.0 111.562 1.40 198 68 275 2.80 4 252 47
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Isokinetic Field Data

Field Data Entry
Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 13:45
Source: CFU 112 (2) Environmental Conditions/Test Notes: End Time: 15:51
EPA Method: 26A Raining 54 F Variable wind Date:  9/16/2018
Box Operator: CMF
Technician(s): CW
Stack Di I Data: Equipment:
Circular Meterbox ID 12 Probe ID 1307999  Liner type: Glass
Diameter 30.000 in Y factor 1.0008 Nozzle ID 0.217 Nozzle size: 0.2173 inches
Rectangular AH@ 1.846 Hotbox ID  MS5-HB Nozzle area: 0.000258 sq.ft.
Width in Pitot Cp 0.84 Probe heat: 250 F
Length in Filter heat: 250 F
Stack Area 4.909 sq.ft.
Source Information: Leak Checks: Pre-test Post-test
Barometric Pressure 29.71 "Hg 0, 199 % Pitot: X X
Static Pressure 0.56 "H,O CO, 0.7 % Train leak rate, dcf: 0.000 0.000
Ave. AP 1.321 "H,O Rec. Nz. 0.201 inches Leak check vacuum, "Hg: 10 8
Stack Temperature 204 F
Assumed moisture 1.8 % Nozzle check for round
Assumed meter temp. 65.7 F 1 2 3
Total number of points 24 0.217 0.217 0.218 inches
Time per point 5 Caliper ID# MN-2
Total run time 120
Post Test Calculations: Moisture/Lab:
Sample volume 111.160 dcf Ave. AP 1.463 "H,O Filter NA #
Wet mol. weight 28.71 M; (actual) Ave. VAP 1.2088 "H,0 Initial Final Gain
Actual H,O 1.87 % Ave. AH 2.904 "H,O Impingers, g 200.0 214 14.0
Std. meter vol.  110.674 dscf Ave. T, 200.7 °F Silica gel, g 243.8 2747 30.9
Isokinetic Average 100.1 % Ave. T, 70.6 °F Total water gain: 449
Meter Velocity Stack Meter Condenser
Time | Yolume (def) AP Temp. | Temp. | Calc. Vacuum | Filter Box Temp
Traverse Point (min.) 0.000 ("H,0) (°F) (°F) AH Run AH ("Hg) (°F) (<68°F)
1 5.0 4.420 1.40 200 67 2.74 2.70 4 255 49
2 10.0 8.840 1.30 198 68 2.56 2.60 4 254 49
3 15.0 13.500 1.50 198 69 2.95 3.00 4 251 51
4 20.0 18.170 1.50 198 68 2.95 3.00 4 253 54
5 25.0 22.820 1.50 199 69 2.95 3.00 4 251 56
6 30.0 27.490 1.50 199 69 2.95 3.00 4 250 56
7 35.0 32.180 1.50 199 69 2.95 3.00 4 251 57
8 40.0 36.960 1.60 201 70 3.14 3.10 4 252 58
9 45.0 41.850 1.60 201 70 3.14 3.10 4 251 59
10 50.0 46.610 1.60 201 70 3.14 3.10 4 251 60
11 55.0 51.300 1.50 202 71 2.95 3.00 4 252 60
12 60.0 55.919 1.40 202 71 2.75 2.80 4 248 60
13 65.0 60.440 1.40 201 71 2.76 2.80 4 251 57
14 70.0 65.010 1.40 202 71 2.75 2.80 4 253 58
15 75.0 69.660 1.50 203 71 2.94 2.90 4 251 59
16 80.0 74.240 1.40 202 71 2.75 2.80 4 251 59
17 85.0 78.930 1.50 201 72 2.96 3.00 4 250 60
18 90.0 83.470 1.40 201 72 2.76 2.80 4 251 60
19 95.0 88.250 1.50 201 72 2.96 3.00 4 252 61
20 100.0 93.020 1.60 201 72 3.15 3.20 4 251 61
21 105.0 97.610 1.40 201 72 2.76 2.80 4 251 62
22 110.0 102.160 1.40 202 73 2.76 2.80 4 251 61
23 115.0 106.600 1.30 202 73 2.56 2.60 4 252 61
24 120.0 111.160 1.40 202 73 2.76 2.80 4 251 61
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 1
Location: Corvallis, OR Start Time: 9:00
Source: CFU 112 (2) End Time: 11:10
Method: 26A Date: 9/16/2018
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000
5 4.580 2.90 58 1 1.50 186 1.2247
10 9.170 3.00 59 2 1.50 187 1.2247
15 13.810 3.00 59 3 1.50 186 1.2247
20 18.390 3.00 60 4 1.50 187 1.2247
25 23.050 3.20 60 5 1.60 187 1.2649
30 27.870 3.20 61 6 1.60 188 1.2649
35 32.660 3.20 61 7 1.60 188 1.2649
40 37.180 2.80 63 8 1.40 189 1.1832
45 41.860 3.00 63 9 1.50 189 1.2247
50 46.370 2.80 64 10 1.40 190 1.1832
55 50.980 3.00 64 11 1.50 190 1.2247
60 55.497 2.80 65 12 1.40 191 1.1832
65 60.220 3.00 64 13 1.50 184 1.2247
70 65.050 3.20 66 14 1.60 181 1.2649
75 69.830 3.20 65 15 1.60 176 1.2649
80 74.870 3.40 65 16 1.70 176 1.3038
85 79.960 3.60 65 17 1.80 176 1.3416
90 85.060 3.60 65 18 1.80 175 1.3416
95 90.100 3.40 65 19 1.70 175 1.3038
100 95.190 3.50 64 20 1.70 173 1.3038
105 100.120 3.40 64 21 1.70 175 1.3038
110 104.870 3.00 64 22 1.50 175 1.2247
115 109.540 3.00 64 23 1.50 177 1.2247
120 114.275 3.00 64 24 1.50 178 1.2247
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Client:

Source: CFU 112 (2)

Hollingsworth & Vose

Run: 1
Date: 09/16/18

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 114.275 dcf Rectangular

Water Volume 43.5 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.71 "Hg CO, Average 0.48 %vd
Static Pressure 0.56 "H,O O, Average 20.03 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 3.133 "H,0O \Dp 1.2508 "H,O
Temperature, T, 63.0 F Temperature, T, 182.5 °F
Temperature, T,, 523.0 "A(°R)  Temperature, T, 642.5 A (R)
Pressure Meter, P, 29.940 "Hg Pressure Stack, P 29.751 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, V a)

Actual Volume, Vel
Gas Stream Moisture

Moisture Vapor, VW yq)
Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

115.491 dscf
3.270 dscm
143.894 awcf

2.047 scf
0.0174
1.74 %v

28.88 Ib/Ib-mole

EPA Method 2 Stack Gas Flowrate:

Velocity, V, 77.93 fps

Volume (actual) 22,953.5 awcfm
22,554.1 adcfm

1,125,384.6 wsct/hr

1,105,802.9 dscf/hr

Volume (standard)

18,430.0 dscf/min

Volume/Mole, V/IM 471.479

Wet, M, 28.69 Ib/Ib-mole
Percent Isokinetic 99.4 %
Laboratory Results
HF < 3.81 pg/sample
HF < 3.81E-06 grams MW HF 20.01 g/mole
Emissions:
Concentration HF, C, < 5.09E-07 gr/dscf
< 1.17 pg/dscm
< 1.40E-03 ppmvd
Mass Emissions HF < 8.04E-05 Ib/hr

"<" represents MDL value
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Isokinetic Field Data
Field Data and Calculations
Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 2
Location: Corvallis, OR Start Time: 11:24
Source: CFU 112 (2) End Time: 13:30
Method: 26A Date: 09/16/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,0 T, °F \Dp
0.000

5 4.820 3.20 64 1 1.60 180 1.2649

10 9.640 3.20 64 2 1.60 187 1.2649

15 14.400 3.20 64 3 1.60 189 1.2649

20 19.110 3.00 64 4 1.50 189 1.2247

25 23.810 3.00 64 5 1.50 189 1.2247

30 28.520 3.00 64 6 1.50 190 1.2247

35 33.210 3.00 64 7 1.50 190 1.2247

40 37.920 3.00 65 8 1.50 190 1.2247

45 42.630 3.00 65 9 1.50 190 1.2247

50 47.180 2.80 65 10 1.40 189 1.1832

55 51.780 2.80 66 11 1.40 189 1.1832

60 56.187 2.60 66 12 1.30 189 1.1402

65 60.760 2.80 66 13 1.40 189 1.1832

70 65.360 3.00 66 14 1.50 189 1.2247

75 70.010 3.00 66 15 1.50 192 1.2247

80 74.690 3.00 66 16 1.50 193 1.2247

85 79.380 3.00 66 17 1.50 193 1.2247

90 84.220 3.20 67 18 1.60 195 1.2649

95 89.040 3.00 67 19 1.50 195 1.2247

100 93.760 3.00 67 20 1.50 196 1.2247

105 98.130 2.60 67 21 1.30 196 1.1402

110 102.490 2.80 67 22 1.40 196 1.1832

115 107.100 2.80 68 23 1.40 197 1.1832

120 111.562 2.80 68 24 1.40 198 1.1832
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Client:

Source: CFU 112 (2)

Hollingsworth & Vose

Run: 2
Date: 09/16/18

Field Data Input Continued

Moisture Data

Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V, 111.562 dcf Rectangular

Water Volume 43.6 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py, 29.71 "Hg CO, Average 0.51 %vd
Static Pressure 0.56 "H,O O, Average 20.14 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.950 "H,0O \Dp 1.2140 "H,O
Temperature, T, 65.7 F Temperature, T, 191.3 °F
Temperature, T,, 525.7 °A(°R)  Temperature, T, 651.3 A (R)
Pressure Meter, P, 29.927 "Hg Pressure Stack, P 29.751 "Hg

Field Data Calculations
Meter Box Capture
Standard Volume, V a)

Actual Volume, Vel
Gas Stream Moisture

Moisture Vapor, VW yq)
Moisture, B,

Moisture EPA M4

EPA Method 3 Gas Density
Dry, My

112.121 dscf
3.175 dscm
141.696 awcf

2.052 scf
0.0180
1.80 %v

28.89 Ib/Ib-mole

EPA Method 2 Stack Gas Flowrate:

Velocity, V, 76.15 fps

Volume (actual) 22,429.2 awcfm
22,025.5 adcfm

1,084,821.4 wsct/hr

1,065,294.6 dsct/hr
17,754.9 dscf/min

Volume (standard)

Volume/Mole, V/IM 477.937

Wet, M, 28.69 Ib/Ib-mole
Percent Isokinetic 100.2 %
Laboratory Results
HF < 3.74 pg/sample
HF < 3.74E-06 grams MW HF 20.01 g/mole
Emissions:
Concentration HF, C; < 5.15E-07 gr/dscf
<1.18 pg/dscm
< 1.42E-03 ppmvd
Mass Emissions HF < 7.83E-05 Ib/hr

"<" represents MDL value



Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: Hollingsworth & Vose Run: 3
Location: Corvallis, OR Start Time: 13:45
Source: CFU 112 (2) End Time: 15:51
Method: 26A Date: 09/16/18
Sampling Data Traverse Data
Time Meter AH Meter Traverse Dp Stack
min. ft’ "H,O T, °F Point "H,O T, °F \Dp
0.000

5 4.420 2.70 67 1 1.40 200 1.1832

10 8.840 2.60 68 2 1.30 198 1.1402

15 13.500 3.00 69 3 1.50 198 1.2247

20 18.170 3.00 68 4 1.50 198 1.2247

25 22.820 3.00 69 5 1.50 199 1.2247

30 27.490 3.00 69 6 1.50 199 1.2247

35 32.180 3.00 69 7 1.50 199 1.2247

40 36.960 3.10 70 8 1.60 201 1.2649

45 41.850 3.10 70 9 1.60 201 1.2649

50 46.610 3.10 70 10 1.60 201 1.2649

55 51.300 3.00 71 11 1.50 202 1.2247

60 55.919 2.80 71 12 1.40 202 1.1832

65 60.440 2.80 71 13 1.40 201 1.1832

70 65.010 2.80 71 14 1.40 202 1.1832

75 69.660 2.90 71 15 1.50 203 1.2247

80 74.240 2.80 71 16 1.40 202 1.1832

85 78.930 3.00 72 17 1.50 201 1.2247

90 83.470 2.80 72 18 1.40 201 1.1832

95 88.250 3.00 72 19 1.50 201 1.2247

100 93.020 3.20 72 20 1.60 201 1.2649

105 97.610 2.80 72 21 1.40 201 1.1832

110 102.160 2.80 73 22 1.40 202 1.1832

115 106.600 2.60 73 23 1.30 202 1.1402

120 111.160 2.80 73 24 1.40 202 1.1832
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Client: Hollingsworth & Vose Run: 3

Source: CFU 112 (2) Date: 09/16/18

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 120 min Circular

Sample Time Interval 5 min Diameter 30.000 in
Meter Volume, V,, 111.160 dcf Rectangular

Water Volume 44.9 ml (g) Width in
Nozzle Diameter, N, 0.2173 in. Length in
Nozzle Area 0.000258 sq.ft. Stack Area 4.909 sq.ft.
Traverse Data Molecular Weight:

Barometric Pressure, Py 29.71 "Hg CO, Average 0.52 %vd
Static Pressure 0.56 "H,O O, Average 20.15 %vd
Pitot Factor, cp 0.84

Meter Cal Factor 1.0008 Y

Field Data Averages

Meter Stack

AH 2.904 "H,O \/Dp 1.2088 "H,O
Temperature, T, 70.6 °F Temperature, T, 200.7 °F
Temperature, T,, 530.6 A (°R)  Temperature, T, 660.7 °A (R)
Pressure Meter, P, 29.924 "Hg Pressure Stack, P, 29.751 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:
Standard Volume, V,a) 110.674 dscf Velocity, V, 76.37 fps
3.134 dscm Volume (actual) 22,494.0 awcfm

Actual Volume, V ,cran 141.987 awcf 22,073.4 adcfm
Gas Stream Moisture Volume (standard) 1,072,476.8 wscf/hr
Moisture Vapor, Vw g 2.113 scf 1,052,421.5 dscf/hr
Moisture, B, 0.0187 17,540.4 dscf/min
Moisture EPA M4 1.87 %v
EPA Method 3 Gas Density Volume/Mole, V/IM 484.835
Dry, My 28.89 Ib/Ib-mole
Wet, M, 28.69 Ib/Ib-mole
Percent Isokinetic 100.1 %
Laboratory Results

HF < 3.65 pg/sample

HF < 3.65E-06 grams MW HF 20.01 g/mole
Emissions:

Concentration HF, C; < 5.09E-07 gr/dscf
< 1.16 pg/dscm
< 1.40E-03 ppmvd
Mass Emissions HF < 7.65E-05 Ib/hr

"<" represents MDL value
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EPA Method 26A

Laboratory Results
HF
Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)
Sample Vol.

Lab ID Sample ID Sample Date Result MDL (ml) Units
18-S2215 Cont. 3 Run 1 9/16/2018 MDL 3.81 362.0 pg/sample
18-S2216  Cont. 3 Run 2 9/16/2018 MDL 3.74 355.0 pg/sample
18-S2217  Cont. 3 Run 3 9/16/2018 MDL 3.65 347.0 pg/sample
18-S2221 0.IN H2S04 Blank 9/11/2018 < MDL 4.45 423.0 pg/sample

*If sample results are below MDL, MDL value is shown. A "<" sign designates less than MDL.
If blank values are below MDL, no blank corrections are performed.
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EPA Method 26A
Results Summary

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)
Run 1 2 3
Date 9/16/2018 9/16/2018 9/16/2018
Run Start Time 9:00 11:24 13:45
Run End Time 11:10 13:30 15:51
Duration, min. 120 120 120 Average
Barometric Pressure, '"Hg 29.71 29.71 29.71 29.71
Nozzle Dia., in. 0.2173 0.2173 0.2173 0.2173
Isokinetic Average, % 99.4 100.2 100.1 99.9
Sample Volume, dscf 115.491 112.121 110.674 112.762
Sample Volume, dscm 3.270 3.175 3.134 3.193
Stack Diameter, in. 30.00 30.00 30.00 30.00
Stack Area, sq.ft. 4.909 4.909 4.909 4.909
CO,; %vd 0.43 0.51 0.52 0.50
0, %vd 20.03 20.14 20.15 20.11
Static Press., '""H,0 0.56 0.56 0.56 0.56
H,0 %v 1.74 1.80 1.87 1.80
Wet Molecular Weight, Ib/Ib-mole 28.69 28.69 28.69 28.69
Velocity, FPS 77.93 76.15 76.37 76.82
ADCFM 22,554.1 22,025.5 22,073.4 22,217.7
AWCFM 22,953.5 22,429.2 22,494.0 22,625.6
DSCFM 18,430.0 17,754.9 17,540.4 17,908.4
Stack Temperature, °F 182.5 191.3 200.7 191.5
gr/dsef |< 5.09E-07 |< 5.15E-07 [< 5.09E-07 [< 5.11E-07
Concentration, C; | pg/dsem |< 1.17 < 1.18 < 1.16 < 1.17
HF ppmvd |< 140E-03 [< 142E-03 |< 140E-03 [< 1.41E-03
M Ib/hr < 8.04E-05 |< 7.83E-05 |< 7.65E-05 |< 7.84E-05
ass b/b glass [<  1ISE-07 |< 1.13B-07 |< LI2E07 |< 1.14E-07
Production Data Glass Production Ibs/hr 699.2 690.4 681.7 690.4

"<" represents MDL value
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EPA Methods 1-4, 26A
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU 112 (2)
Method: 26A

EPA Methods 1-4:

1) P, =Pb+ (AH/13.6) =
where Pb:
AH:

29.71 "Hg
3.133 "H,0

2) Ps = Pb + (Static Press./13.6) =

where Pb:
Static Press.:

29.71 "Hg
0.56 "H,0

3) Va(std) = Vm(17.64)(Y)(§—$) =

where Vm:
Y:

Pm:

Tm:

114.275 dcf
1.0008
29.940 "Hg

523.0 °A

4) V (std) = (0.04706)(H,0) =

where H,O:
5) Bws = ( Vw(std)

where Vw(std):
Vm(std):

6) % H,0 =Bws x 100 =

7) V,(actual) = ( Yxvm )(

(1—-Bws)
where Y:

Vm:
Bws:
Ts:
Tm:
Pm:
Ps:

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

where CO,:
0,

Vw(std)+Vm(std)

4350 g

)=

2.047 scf
115.491 dscf

) (5) =

1.0008
114.2749 dcf
0.0174
642.5 °A
523.0 °A
29.940 "Hg
29.751 "Hg

0.48 %vd
20.03 %vd

N2+CO= ( 1 00‘(02+C02):

Run:

Start Time:
End Time:
Date:

29.940 "Hg

29.751 "Hg

115.491 dscf

2.047 scf

0.0174

1.74 %v

143.894 awcf

28.88 1b/Ib-mole

79.49 %vd

1

9:00
11:10
9/16/2018
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Client: Hollingsworth & Vose Run: 1

Source: CFU 112 (2) Date: 9/16/2018
9) M, = M (1 —Bws) + (18 x Bws) = 28.69 1b/Ib-mole
where My: 28.88 Ib/Ib-mole
Bws: 0.0174
10) Stack Area(cir.) = 3.1416 (stack diameter/24)? = 4.909 sq. ft.
where Stack ID: 30 inches
Stack Area(rect.) = stack width/12 x stack length/12 = NA sq. ft.
where Stack Width: 0.000 inches
Stack Length: 0.000 inches
. _ Ts _
11) Velocity, V, = 85.49(Cp) (Ave. Sqrt AP) ( ox MS)> = 77.93 fps
where Cp: 0.84
Ave. Sqrt AP: 1.2508
Ts: 642.5 °A
Ps: 29.751 "Hg
Ms: 28.69 1b/Ib-mole
12) AWCFM = (V,)(stack area)(60 sec/min) = 22,953.5 AWCFM
where V: 77.93 ft/sec
Stack Area: 4.909 sq. ft
13) ADCFM = (AWCFM)(1-Bws) = 22,554.1 ADCFM
where AWCFM: 22.953.5
Bws: 0.0174
528°A Ps
14) Qsw = 3600(V,) (stack area) (220 (2 ,,Hg) = 1,125,384.6 wscf/hr
where V: 77.93 ft/sec
Stack Area: 4.9090 sq. ft.
Ts: 642.5 °A
Ps: 29.751 "Hg
15) Qsd = (wsct/hr)(1-Bws) = 1,105,802.9 dscf/hr
where wscf/hr:  1,125,384.6
Bws: 0.0174
16) DSCEFM= (dscf/hr)/60 mins/hr = 18,430.0 DSCFM

where dscf/hr:  1,105,802.9

17) Nozzle Area = 3.1416 (Nozzle Size/24)? = 0.000258 sq. ft.
where Nozzle Size: 0.2173 inches
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Client: Hollingsworth & Vose
Source: CFU 112 (2)

Run: 1
Date: 9/16/2018

0.0945(Ts)(Vm(std))

18) Isokinetic % = (

where Ts: 642.5 °A
Vm(Std): 115.491 dscf
Ps: 29.751 "Hg
Vs 77.93 ft/sec
Nozzle Area: 0.000258 sq. ft.
Sampling Time: 120 min.
Bws: 0.0174

EPA Method 26A:

19) HF laboratory results
20) HF = (pg/sample)/1,000,000 =
21) Cs = (Sample grams/Vm(Std))(15.43grains/gram) =

0.00000 grams
115.491 dscf

where Sample:
Vm(std)

22) Cs = (Sample grams*1,000,000 pg/gram )/Vm(std) =
0.00000 grams
3.270 dscm

where Sample:
Vm(std)

359 (Ts) (29.92"Hg)

23) Volume/Mole = ( ) =

492 (Ps)
where Ts: 642.5 °A
Ps: 29.751 "Hg
&x Vol
24) ppmvd = ((MWx 0}.15001(\)/27 :ADCFM) -
where MW: 20.01 g/mol
Ib/hr: 0.00
Vol./Mole: 471.479
ADCFM: 225541

25) Mass Emission Rate = (Cs)(Stack flow)/7000gr/Ib =
where Cs: 5.09E-07 gr/dscf
Stack Flow: 1,105,802.9 dscf/hr

)

Ps(VS) (nozzle area)(sampling time)(1—Bws)

<

99.4 %

3.81 pg/sample

3.81E-06 grams/sample

5.09E-07 gr/dscf

1.17 pg/dscm

471.479 Vol./Mole

1.40E-03 ppmvd

8.04E-05 Ib/hr
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Daily Gaseous Calibrations Log

Client: f{

[V

Source: ¢ pos ~ (1 2
Date: 0?//5"//5/
Test Technician: 1/ 5/3

w138 264 34 (2)

Leak check:
Vacuum “ Rate Pass
— - v
Method 205*
Target X Direct ﬂ
10 0
5 10 / _
- V744
T — oo 7/
5 P 10
10 0
5 10
*Use of a calibrated instrument required
Direct Analyzer Calibrations
0:% NO« co COx
Target | x | Target,] x | Target | X | Target | X
i - qmill . 4 "/ / < | X
/o |X| / / 2 ld
2o | X/ ra A X
System Calibrations
0:% NO« ~ co CO2 NO,
Target | x | Targ x | Target | Target | X | Targep| X
i / ~ VWAl
(-1 e 2 X
System VOC Calibrations _~
Initial target ~_PostTarget
Zero T
Mid _—
Stratification test during run #1 - &% 7/ 14

TestTimes:R-1 9o ~ jf i

R2 )24 = [ 230 R3_JR: 945 =553

pesT — pacssS
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BISON ENGINEERING GASEOUS TESTING SUMMARY

Company Hollingsworth & Vose Source CFU-112 (2)
Facility Glass Plant 1 Date September 16, 2018
Location Corvallis, OR
Run 1 2 3
Date 9/16/2018 | 9/16/2018 | 9/16/2018
Run Start Time 9:00 11:24 13:45
Run End Time 11:10 13:30 15:53
CO, %vd 0.48 0.51 0.52 0.50
O, %vd 20.03 20.14 20.15 20.11
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Bison Engineering, Inc.

Method 3A Oxygen

Calibration Error, System Bias and System Drift

Company:  Hollingsworth & Vose Source CFU-112 (2) Instrument Make: Servomex
Facility: Glass Plant 1 Date September 16, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.01 0.13 0.60 pass 0.01 0.00 pass -0.60 pass Gas
Run 1] upscale 9.95 9.99 0.20 pass 9.85 -0.50 pass -0.70 pass
zero 0.01 0.01 0.00 pass 0.01 0.00 pass 0.00 pass
Run 2] upscale 9.95 9.85 -0.50 pass 9.85 -0.50 pass 0.00 pass
zero 0.01 0.01 0.00 pass 0.00 -0.05 pass -0.05 pass
Run 3] upscale 9.95 9.85 -0.50 pass 9.84 -0.55 pass -0.05 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR [ Zero Mid High
Calibration gas standards 0 10 20
Cal gas analyzer response 0.01 9.95 20.04
Analyzer Cal. Error 0.05 -0.25 0.20
Analyzer Cal. Error < 2%" pass pass pass

*Or < 0.5 ppm absolute difference
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Bison Engineering, Inc.
Method 3A CO2

Calibration Error, System Bias and System Drift

Company: Hollingsworth & Vose Source CFU-112 (2) Instrument Make: Servomex
Facility: Glass Plant 1 Date September 16, 2018 Instrument Model: 1440
Location: Corvallis, OR Instrument Serial #: 01440D1-5041
Initial Values Final Values
Analyzer | System Pre test System Post test Raw Avg | Corrected | Instrument
Cal. Cal System Cal. Bias Cal System Cal. Bias System Drift Analyzer Cal.
Response| Response|% of span | pass/fail | Response|% of span | pass/fail |% of span | pass/fail Span Reference
zero 0.01 0.03 0.50 pass 0.03 0.50 pass 0.00 pass Gas
Run 1] upscale 1.86 1.83 -0.75 pass 1.83 -0.75 pass 0.00 pass
zero 0.01 0.03 0.50 pass 0.03 0.50 pass 0.00 pass
Run 2] upscale 1.86 1.83 -0.75 pass 1.83 -0.75 pass 0.00 pass
zero 0.01 0.03 0.50 pass 0.03 0.50 pass 0.00 pass
Run 3] upscale 1.86 1.83 -0.75 pass 1.82 -1.00 pass -0.25 pass
< 5%* < 5%* < 3%*
ANALYZER CAL. ERROR Zero Mid High
Calibration gas standards 0 2 4
Cal gas anal}zer response 0.01 1.86 4.04
Analyzer Cal. Error 0.25 -3.50 1.00
Analyzer Cal. Error < 2%* pass pass pass

*Or < 0.5 ppm absolute difference

452



EPA Method 3A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU-112 (2)
Method: 3A

EPA Method 3A (O,):

Analyzer Calibration Error (Mid)

1) ACE = (%) x 100 =

where Cp;,:
Cy:
CS:

System Bias (Upscale)
2 _ (G4 —CDir _
) SB=(=227)x 100=
where Cp;,:
CS:
CS:

Drift Assessment (Upscale)
3) D=ISBg,.,-SB;!=
where SBgi,a:
SB;:

Effluent Gas Concentration

4 CGaS _ (CAVg i CO) ( Cyia ) =

C, —CO
where Cyy,:

9.95 ppmv
10.00 ppmv
20.00 ppmv

9.95 ppmv
9.99 ppmv
20.00 ppmv

-0.50 ppmv
0.20 ppmv

19.80 ppmv
0.07 ppmv
10.00 ppmv
9.92 ppmv

Run:

Start Time:
End Time:
Date:

-0.25 %v

0.20 %v

0.70 %v

20.03 ppmv

1

9:00
11:10
9/16/2018
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EPA Method 3A,
Example Calculations

Client: Hollingsworth & Vose
Location: Corvallis, OR
Source: CFU-112 (2)
Method: 3A

EPA Method 3A (CO,):

Analyzer Calibration Error (Mid)
1 _ (Cp.—CV _
) ACE = (2= x 100 =
where Cp;;:
Cy:
CS:

System Bias (Upscale)
2 __ (C,—CDir _
) SB=(S2) x 100=
where Cp;;:
Cq:
CS:

Drift Assessment (Upscale)
3) D=ISBg,,-SB;!l=
where SBg; .10
SB;:

Effluent Gas Concentration

4) CGas = (CAvg - Co) (CMCTIE()) =

where Cy,,:

1.86 ppmv
2.00 ppmv
4.00 ppmv

1.86 ppmv
1.83 ppmv
4.00 ppmv

0.75 ppmv
0.75 ppmv

0.46 ppmv
0.03 ppmv
2.00 ppmv
1.83 ppmv

Run:

Start Time:
End Time:
Date:

-3.50 %v

-0.75 %v

0.00 %v

0.48 ppmv

1

9:00
11:10
9/16/2018
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Hollingswoth & Vose

CFU #112 (2)

Initial Daily Calibrations

9/16/2018

Date
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018

Time

8:24:13
8:24:23
8:24:33
8:24:43
8:24:53
8:25:03
8:25:13
8:25:23
8:25:33
8:25:43
8:25:53
8:26:03
8:26:13
8:26:23
8:26:33
8:26:43
8:26:53
8:27:03
8:27:13
8:27:23
8:27:33
8:27:43
8:27:53
8:28:03
8:28:13
8:28:23
8:28:33
8:28:43
8:28:53
8:29:03
8:29:13
8:29:23
8:29:33
8:29:43
8:29:53
8:30:03
8:30:13
8:30:23
8:30:33
8:30:43
8:30:53

02 [%]
0.05
0.02
0.01
0.00
0.00
0.00
0.00
0.00

-0.01
-0.01
-0.01
-0.01
-0.02
-0.02
-0.02
0.01
0.01
0.00
8.71
19.21
19.97
20.03
20.04
20.05
20.06
20.06
19.31
10.97
9.94
9.96
9.96
9.95
9.94
9.94
9.55
2.54
2.00
1.96
1.95
1.95
1.95

CO2 [%]
0.02
0.02
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.00
0.01
0.01
7.59

19.36
19.55
19.60
19.63
19.63
19.65
19.65
19.17
9.63
9.80
9.81
9.80
9.79
9.78
9.78
8.96
1.87
1.90
1.88
1.88
1.87
1.86

455



Hollingswoth & Vose

CFU #112 (2)

Initial Daily Calibrations

9/16/2018

Date
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018

Analyzer Zero
Analyzer Mid
Analyzer High

Bias Check
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018
9/16/2018

Time

8:31:03
8:31:13
8:31:23
8:31:33
8:31:43
8:31:53
8:32:03
8:32:13
8:32:23
8:32:33
8:32:43
8:32:53
8:33:03
8:33:13

8:33:23
8:33:33
8:33:43
8:33:53
8:34:03
8:34:13
8:34:23
8:34:33
8:34:43
8:34:53
8:35:03
8:35:13
8:35:23
8:35:33
8:35:43
8:35:53
8:36:03
8:36:13
8:36:23
8:36:33
8:36:43

02 [%]
1.95
1.94
1.93
0.77
0.73
3.80
3.84
3.86
3.87
3.88
3.89
3.89
3.90
3.88
02 [%]
0.01
9.95
20.04

14.04
20.52
19.68
20.55
20.92
20.78
20.77
20.77
20.76
20.76
20.76
20.75
20.76
20.75
20.75
20.75
20.78
20.84
20.67
20.22
11.58

CO2 [%]
