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Yes SYNTHETIC MINOR TO AVOID TITLE V

Yes FEDERALLY ENFORCABLE PTIO (FEPTIO)
No SYNTHETIC MINOR TO AVOID MAJOR GHG

Permit Number: P0141227
Permit Type: Administrative Modification
County: Summit

Dear Permit Holder:

Adraft of the Ohio Administrative Code (OAC) Chapter 3745-31 Air Pollution Permit-to-Install and Operate (PTIO) for the
referenced facility has been issued for the emissions unit(s) listed in the Authorization section of the enclosed draft
permit. This draft action is not an authorization to begin construction or modification of your emissions unit(s). The
purpose of this draft is to solicit public comments on the permit. A public notice will appear in the Ohio Environmental
Protection Agency Weekly Review and Public Notices website, Weekly Review and Public Notices. A copy of the public
notice and the draft permit are enclosed. This permit can be accessed electronically on the Ohio EPA document search
webpage: eDocument Search | Ohio Environmental Protection Agency. Comments will be accepted as a marked-up
copy of the draft permit or in narrative format. Any comments must be sent to the following:

Andrea Moore

Permit Review/Development Section Akron Regional Air Quality Management
Ohio EPA, DAPC and District

50 West Town Street Suite 700 1867 West Market St.

PO Box 1049 Akron, OH 44313

Columbus, Ohio 43216-1049

Comments and/or a request for a public hearing will be accepted within 30 days of the date the notice appears on the
Ohio EPA Weekly Review and Public Notices website, Weekly Review and Public Notices | Ohio Environmental
Protection Agency. You will be notified if a public hearing is scheduled. A decision on issuing a final permit-to-install
will be made after consideration of comments received and oral testimony if a public hearing is conducted. Any permit
fee that will be due upon issuance of a final Permit-to-Install is indicated in the Authorization section. Please do not
submit any payment now. If you have any questions, please contact Akron Regional Air Quality Management District at
(330)375-2480.

Sincerely,

pote? Fgats.,

Robert Hodanbosi
Chief, Division of Air Pollution Control

cc: U.S. EPA Region 5 Via E-Mail Notification
ARAQMD; Pennsylvania; West Virginia; Canada

50 West Town Street « Suite 700 « P.O. Box 1049 « Columbus, OH 43216-1049
www.epa.ohio.gov « (614) 644-3020 « (614) 644-3184 (fax)


https://epa.ohio.gov/about/media-center/public-notices
https://epa.ohio.gov/help-center/edocument-search/edocument-search
https://epa.ohio.gov/about/media-center/public-notices
https://epa.ohio.gov/about/media-center/public-notices

PUBLIC NOTICE

The following matters are the subject of this public notice by the Ohio Environmental Protection Agency. The complete
public notice, including any additional instructions for submitting comments, requesting information, a public hearing,
or filing an appeal may be obtained at: Weekly Review and Public Notices | Ohio Environmental Protection Agency or
Hearing Clerk, Ohio EPA, 50 W. Town St., Columbus, Ohio 43215. Ph: 614-644-3037 email: HClerk@epa.ohio.gov

Draft Air Pollution Permit-to-Install and Operate Administrative Modification

Meggitt Aircraft Braking Systems Corp.
1204 Massillon Rd.
Akron, OH 44306

ID#: P0141227

Date of Action: 09/10/2026

Permit Desc:  Facility-initiated administrative modification to incorporate RACT standards. Pursuant to Part
D of Title I of the Clean Air Act (CAA), Ohio EPA is required to establish a State Implementation
Plan (SIP) for the attainment and maintenance of the NAAQS. The above-mentioned permitis a
part of Ohio's SIP for attainment and maintenance of the 2015 ozone NAAQS and will be
submitted to United States Environmental Protection Agency (U.S. EPA) as a modification of the
SIP.

The permit can be accessed electronically and comments may be submitted at:
https://ohioepa.commentinput.com - Search by entering the permit# P0141227 in the "Search Projects" search
box.

The public comment period will run until 10/12/2026 at 11:59 PM.


https://epa.ohio.gov/about/media-center/public-notices
mailto:HClerk@epa.ohio.gov

Environmental Draft Permit-to-Install and Operate

CBAL.O’ Protection Meggitt Aircraft Braking Systems Corp.

Permit Number: P0141227
Agency Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

Permit Strategy Write-Up

Check all that apply:
O Synthetic Minor Determination N/A

O Netting Determination NJA

Source Description:

Emissions units P036, P037, P038, P039, P041, P044, P048, and P049 - Aerospace brake component
manufacturing. As required by the reclassification to serious nonattainment for ozone under the 2015 ozone
National Ambient Air Quality Standards (NAAQS) promulgated by U.S. EPA, this facility has submitted a VOC
Reasonably Available Control Technology (RACT) study on May 7, 2026 (subsequently revised on July 21, 2026)
to address the feasibility of controlling VOC emissions from their aerospace manufacturing operations. This
facility does not have any prior source-specific VOC RACT established under OAC rule 3745-21-09. This permit
modification includes the implementation of the proposed RACT limits in the July 21, 2026 revision of the RACT
study. Section B of this permit cites the RACT limits under OAC rule 3745-21-11(B). The RACT limits are
implemented under an OAC rule 3745-31-05(D) synthetic minor restriction for the affected emissions units in
section C of this permit.

Pursuant to Part D of Title | of the Clean Air Act (CAA), Ohio EPA is required to establish a State Implementation
Plan (SIP) for the attainment and maintenance of the NAAQS. This permit is part of Ohio’s SIP for attainment
and maintenance of the 2015 ozone NAAQS and will be submitted to United States Environmental Protection
Agency (U.S. EPA) as a modification of the SIP.

Facility Emissions and Attainment Status:

This is a Title V facility. Summit County was designated as “serious” nonattainment for the 2015 ozone NAAQS
but is now a maintenance county. The county is currently designated attainment for all NAAQS (criteria)
pollutants which include ozone, PM2.5, PM10, CO, NO2, lead and SO2.

Source Emissions:

Emissions units P036, P037, P038, P039, P041, P044, P048, and P049 have VOC emissions that are subject to the
VOC RACT requirements. The VOC RACT determination for these emissions unit is venting VOC emissions to a
thermal oxidizer with an overall control efficiency of at least 98%, by weight, and includes associated
monitoring, record keeping, reporting, and testing requirements.

Conclusion:

This permit modification establishes VOC RACT limits as proposed by Meggitt Aircraft Braking Systems
Corporation in their VOC RACT study as part of the requirements for the 2015 ozone NAAQs nonattainment and
maintenance areas under the reclassification to serious nonattainment for the Cleveland area. The VOC RACT
limit established in this permit will be implemented upon final issuance of this permit.

Please provide additional notes or comments as necessary:

None



Environmental Draft Permit-to-Install and Operate

cBﬁioc Protection Meggitt Aircraft Braking Systems Corp.

Permit Number: P0141227
Agency Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

Total Permit Allowable Emissions Summary (for informational purposes only):

Pollutant Tons Per Year
vVOC 11.67

Combined HAPs 1.11
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Environmental Draft Permit-to-Install and Operate

cBﬁioc Protection Meggitt Aircraft Braking Systems Corp.

Permit Number: P0141227
Agency Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

Authorization
Facility ID: 1677010999
Application Number(s): M0008873M0008873
Permit Number: P0141227

Facility-initiated administrative modification to incorporate RACT
standards. Pursuant to Part D of Title | of the Clean Air Act (CAA), Ohio
EPAis required to establish a State Implementation Plan (SIP) for the
attainment and maintenance of the NAAQS. The above-mentioned
permit is a part of Ohio's SIP for attainment and maintenance of the
2015 ozone NAAQS and will be submitted to United States
Environmental Protection Agency (U.S. EPA) as a modification of the

Permit Description:

SIP.

Permit Type: Administrative Modification

Permit Fee: §0.00 DO NOT send payment at this time, subject to change before final
issuance

Issue Date: 09/10/2026

Effective Date: To be entered upon final issuance

Expiration Date: To be entered upon final issuance

Permit Evaluation Report (PER) Annual Date: To be entered upon final issuance

This document constitutes issuance of a Permit-to-Install and Operate for the emissions unit(s) identified on the
following page to:

Meggitt Aircraft Braking Systems Corp.
1204 Massillon Rd.
Akron, OH 44306

Ohio Environmental Protection Agency (EPA) District Office or local air agency responsible for processing and
administering your permit:

Akron Regional Air Quality Management District
1867 West Market St.

Akron, OH 44313

(330)375-2480

The above-named entity is hereby granted this Permit-to-Install and Operate for the air contaminant source(s)
(emissions unit(s)) listed in this section pursuant to Chapter 3745-31 of the Ohio Administrative Code. Issuance of this
permit does not constitute expressed or implied approval or agreement that, if constructed or modified in accordance
with the plans included in the application, the described emissions unit(s) will operate in compliance with applicable
State and Federal laws and regulations.

Page 7 of 32



Draft Permit-to-Install and Operate

-1 Environmental
CBM Protection Meggitt Aircraft Braking Systems Corp.

Permit Number: P0141227
Agency Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

This permit is granted subject to the conditions attached hereto.

Ohio Environmental Protection Agency

John Logue
Director

Page 8 of 32



Draft Permit-to-Install and Operate

Meggitt Aircraft Braking Systems Corp.

Permit Number: P0141227

Facility ID: 1677010999

Effective Date: To be entered upon finalissuance

Environmental

° o
CBﬁLO’ Protection
v~ Agency

Authorization (continued)

Permit Number: P0141227

Permit Description: Facility-initiated administrative modification to incorporate RACT standards. Pursuant to Part D of
Title I of the Clean Air Act (CAA), Ohio EPA is required to establish a State Implementation Plan (SIP)
for the attainment and maintenance of the NAAQS. The above-mentioned permitis a part of Ohio's
SIP for attainment and maintenance of the 2015 ozone NAAQS and will be submitted to United
States Environmental Protection Agency (U.S. EPA) as a modification of the SIP.

Permits for the following Emissions Unit(s) or groups of Emissions Units are in this document as indicated below:

Group Name: Carbon Furnaces

Emissions Unit ID:
Company Equipment ID:
Superseded Permit Number:

General Permit Category and Type:

Emissions Unit ID:
Company Equipment ID:
Superseded Permit Number:

General Permit Category and Type:

Emissions Unit ID:
Company Equipment ID:
Superseded Permit Number:

General Permit Category and Type:

Emissions Unit ID:
Company Equipment ID:
Superseded Permit Number:

General Permit Category and Type:

Emissions Unit ID:
Company Equipment ID:
Superseded Permit Number:

General Permit Category and Type:

Emissions Unit ID:
Company Equipment ID:
Superseded Permit Number:

General Permit Category and Type:

Emissions Unit ID:
Company Equipment ID:
Superseded Permit Number:

General Permit Category and Type:

P036

Carbon Processing Furnace P036-A
P0129464

Not Applicable P0129464

P037

Carbon Processing Furnace P037-A
P0129464

Not Applicable P0129464

P038

Carbon Processing Furnace
P0129464

Not Applicable P0129464

P039

Accutherm Carbonization Furnace
P0129464

Not Applicable P0129464

P041

Carbon Processing Furnace
P0129464

Not Applicable P0129464

P044

Carbon Processing Furnace
P0129464

Not Applicable P0129464

P048

Carbon Processing Furnace P036-B
P0129464

Not Applicable P0129464

Page 9 of 32




Environmental Draft Permit-to-Install and Operate

cBﬁioc Protection Meggitt Aircraft Braking Systems Corp.

Permit Number: P0141227
Agency Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

Emissions Unit ID: P049

Company Equipment ID: Carbon Processing Furnace P037-B
Superseded Permit Number: P0129464

General Permit Category and Type: Not Applicable P0129464

Page 10 of 32



List of Commonly Used Abbreviations

AP-42 =U.S. EPA’s Compilation of Air
Pollution Emissions Factors

HVLP = high volume, low pressure

PER = Permit Evaluation Report

ASTM = American Society for Testing and
Materials

LAER = lowest achievable emission rate

PM = particulate matter

BACT = Best Available Control Technology

Ib(s)/hr = pound(s) per hour

PMyo = particulate matter with an
aerodynamic diameter less than or equal to
10 microns

BAT = Best Available Technology

LDAR = leak detection and repair

PM.;s = particulate matter with an
aerodynamic diameter less than or equal to
2.5 microns

CAA =Clean Air Act

LPG = liquefied petroleum gas/propane

ppb = parts per billion

CAM = compliance assurance monitoring

MACT = maximum achievable control
technology

ppm = parts per million

CEMS = continuous emissions monitoring
system

MAGLC = maximum acceptable ground level
concentration

PSD = Prevention of Significant Deterioration

CFC = chlorofluorocarbon

mg/m3 = milligrams per cubic meter

psi = pounds per square inch

CFR = Code of Federal Regulations

MM = million

psia = pounds per square inch absolute

CH4=methane

MMBtu = million British Thermal Units

PTE = potential-to-emit

Cl = compression ignition

MSDS = material safety data sheet

PTI = Permit-to-Install

CO =carbon monoxide

MSW = municipal solid waste

PTIO = Permit-to-Install and Operate

CO2=carbon dioxide

NAAQS = National Ambient Air Quality
Standard

PTO = Permit-to-Operate

COM = continuous opacity monitor

NESHAP = National Emission Standard for
Hazardous Air Pollutants

PWR = process weight rate

DAPC = Division of Air Pollution Control

NG = natural gas

RACM = reasonably available control
measures

DO/LAA = District Office/Local Air Agency

ng/m3 = nanograms per cubic meter

RACT =reasonably available control
technology

dscf =dry standard cubic foot

NH3; =ammonia

RATA = relative accuracy test audit

EAC = emissions activity category

NMHC = non-methane hydrocarbons

RTO = regenerative thermal oxidizer

eDocs = electronic documents database

NMOC = non-methane organic compound

SB265 = Senate Bill 265

ERAC = Environmental Review Appeals
Commission

NO = nitrogen oxide

scfm = standard cubic feet per minute

ESP = electrostatic precipitator

NO: = nitrogen dioxide

Sl =spark ignition

EU = emissions unit

NOx = nitrogen oxides

SIP = State Implementation Plan

FEPTIO = Federally Enforceable Permit-to-
Install and Operate

NSPS = New Source Performance Standard

SO, = sulfur dioxide

FER = Fee Emissions Report

NSR = New Source Review

SSMP = startup, shutdown, and malfunction
plan

FR = Federal Register

NTV =Non-TitleV

TDS =total dissolved solids

GACT = generally achievable control
technology

O&M = operation and maintenance

TLV = threshold limit value

GHG = greenhouse gases

OAC = Ohio Administrative Code

TO =thermal oxidizer

gr/dscf = grains per dry standard cubic foot

OC = organic compound

TPH =ton(s) per hour

H.S = hydrogen sulfide

Ohio EPA = Ohio Environmental Protection

TPY =ton(s) per year

Agency
H2S0. = sulfuric acid ORC = Ohio Revised Code TSP =total suspended particulates
HAP = hazardous air pollutant Pb = lead VE = visible emissions

HCl = hydrogen chloride

PBR = Permit-By-Rule

VMT =vehicle miles traveled

HF = hydrogen fluoride

PCB = polychlorinated biphenyl

VOC = volatile organic compound

Hg = mercury

PE = particulate emissions

WPP = work practice plan

hp = horsepower

PEMS = predictive emissions monitoring
system

pg/m3 = micrograms per cubic meter
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Environmental Draft Permit-to-Install and Operate

cBﬁio’ Protection Meggitt Aircraft Braking Systems Corp.

Permit Number: P0141227
Agency Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

A. Standard Terms and Conditions

Page 12 of 32



Environmental Draft Permit-to-Install and Operate

CBAL.O’ Protection Meggitt Aircraft Braking Systems Corp.

Permit Number: P0141227
Agency Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

What does this permit-to-install and operate (PTIO) allow me to do?

This permit allows you to install and operate the emissions unit(s) identified in this PTIO. You must install and
operate the unit(s) in accordance with the application you submitted and all the terms and conditions
contained in this PTIO, including emission limits and those terms that ensure compliance with the emission
limits (for example, operating, recordkeeping and monitoring requirements).

Who is responsible for complying with this permit?

The person identified on the "Authorization" page, above, is responsible for complying with this permit until
the permit is revoked, terminated, or transferred. "Person" means a person, firm, corporation, association, or
partnership. The words "you," "your," or "permittee" refer to the "person" identified on the "Authorization"
page above.

The permit applies only to the emissions unit(s) identified in the permit. If you install or modify any other
equipment that requires an air permit, you must apply for an additional PTIO(s) for these sources.

What records must | keep under this permit?

You must keep all records required by this permit, including monitoring data, test results, strip-chart
recordings, calibration data, maintenance records, and any other record required by this permit for five years
from the date the record was created. You can keep these records electronically, provided they can be made
available to Ohio EPA during an inspection at the facility. Failure to make requested records available to Ohio
EPA upon request is a violation of this permit requirement.

What are my permit fees and when do | pay them?
There are two fees associated with permitted air contaminant sources in Ohio:

a) PTIO fee. This one-time fee is based on a fee schedule in accordance with Ohio Revised Code (ORC)
section 3745.11 or based on a time and materials charge for permit application review and permit
processing if required by the Director.

You will be sent an invoice for this fee after you receive this PTIO and payment is due within 30 days of
the invoice date. You are required to pay the fee for this PTIO even if you do not install or modify your
operations as authorized by this permit.

b) Annual emissions fee. Ohio EPA will assess a separate fee based on the total annual emissions from your
facility. You self-report your emissions in accordance with Ohio Administrative Code (OAC) Chapter
3745-78. This fee assessed is based on a fee schedule in ORC section 3745.11 and funds Ohio EPA's
permit compliance oversight activities. For facilities that are permitted as synthetic minor sources, the
fee schedule is adjusted annually for inflation. Ohio EPA will notify you when it is time to report your
emissions and to pay your annual emission fees.

When does my PTIO expire, and when do | need to submit my renewal application?

This permit expires on the date identified at the beginning of this permit document (see "Authorization" page
above) and you must submit a renewal application to renew the permit. Ohio EPA will send a renewal notice to
you approximately six months prior to the expiration date of this permit. However, it is very important that you
submit a complete renewal permit application (either electronically through Ohio EPA’s eBusiness Center: Air

Page 13 of 32



Environmental Draft Permit-to-Install and Operate

CBAL.O’ Protection Meggitt Aircraft Braking Systems Corp.

Permit Number: P0141227
Agency Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

Services web service or postmarked prior to expiration of this permit) even if you do not receive the renewal
notice.

If a complete renewal application is submitted before the expiration date, Ohio EPA considers this a timely
application for purposes of ORC section 119.06, and you are authorized to continue operating the emissions
unit(s) covered by this permit beyond the expiration date of this permit until final action is taken by Ohio EPA
on the renewal application.

What happens to this permit if my project is delayed or | do not install or modify my source?

This PTIO expires 18 months after the issue date identified on the "Authorization" page above unless otherwise
specified if you have not (1) started constructing the new or modified emission sources identified in this permit,
or (2) entered into a binding contract to undertake such construction. This deadline can be extended once by
12 months, provided you apply to Ohio EPA for this extension within a reasonable time before the 18-month
period has ended and you can show good cause for any such extension.

What reports must | submit under this permit?

An annual permit evaluation report (PER) is required in addition to any malfunction reporting required by OAC
rule 3745-15-06 or other specific rule-based reporting requirement identified in this permit. Your PER due date
is identified in the Authorization section of this permit.

If 1 am required to obtain a Title V operating permit in the future, what happens to the operating
provisions and permit evaluation report (PER) obligations under this permit?

If you are required to obtain a Title V permit under OAC Chapter 3745-77 in the future, the permit-to-operate
portion of this permit will be superseded by the issued Title V permit. From the effective date of the Title V
permit forward, this PTIO will effectively become a PTI (permit-to-install) in accordance with OAC rule 3745-31-
02(B). The following terms and conditions of this permit will no longer be applicable after issuance of the Title
V permit: Section B, Term 1.b) and Section C, for each emissions unit, Term a)(2).

The PER requirements in this permit remain effective until the date the Title V permit is issued and is effective
and cease to apply after the effective date of the Title V permit. The final PER obligation will cover operations
up to the effective date of the Title V permit and must be submitted on or before the submission deadline
identified in this permit on the last day prior to the effective date of the Title V permit.

What are my obligations when | perform scheduled maintenance on air pollution control equipment?

You must perform scheduled maintenance of air pollution control equipmentin accordance with OAC rule 3745-
15-06(A). If scheduled maintenance requires shutting down or bypassing any air pollution control equipment,
you must also shut down the emissions unit(s) served by the air pollution control equipment during
maintenance, unless the conditions of OAC rule 3745-15-06(A)(3) are met. Any emissions that exceed permitted
amount(s) under this permit (unless specifically exempted by rule) must be reported as deviationsin the annual
permit evaluation report (PER), including nonexempt excess emissions that occur during approved scheduled
maintenance.

Page 14 of 32



Environmental Draft Permit-to-Install and Operate

Permit Number: P0141227

CBAL.O’ Protection Meggitt Aircraft Braking Systems Corp.

10.

11.

12,

13.

Agency

Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

Do | have to report malfunctions of emissions units or air pollution control equipment? If so, how must |
report?

If you have a reportable malfunction of any emissions unit(s) or any associated air pollution control system, you
must report this to the Akron Regional Air Quality Management District in accordance with OAC rule 3745-15-
06(B). Malfunctions that must be reported are those that result in emissions that exceed permitted emission
levels. Itis your responsibility to evaluate control equipment breakdowns and operational upsets to determine
if a reportable malfunction has occurred.

If you have a malfunction but determine that it is not a reportable malfunction under OAC rule 3745-15-06(B), it
is recommended that you maintain records associated with control equipment breakdown or process upsets.
Although it is not a requirement of this permit, Ohio EPA recommends that you maintain records for non-
reportable malfunctions.

Can Ohio EPA or my local air agency inspect the facility where the emission unit(s) is/are located?

Yes. Under Ohio law, the Director or his/her authorized representative may inspect the facility, conduct tests,
examine records or reports to determine compliance with air pollution laws and regulations and the terms and
conditions of this permit. You must provide, within a reasonable time, any information Ohio EPA requests either
verbally or in writing.

What happens if one or more emissions units operated under this permit is/are shut down permanently?

Ohio EPA can terminate the permit terms associated with any permanently shut down emissions unit. "Shut
down" means the emissions unit has been physically removed from service or has been altered in such a way
that it can no longer operate without a subsequent "modification" or "installation" as defined in OAC Chapter
3745-31.

You should notify Ohio EPA of any emissions unit that is permanently shut down by submitting a certification
that identifies the date on which the emissions unit was permanently shut down. The certification must be
submitted by an authorized official from the facility. You cannot continue to operate an emission unit once the
certification has been submitted to Ohio EPA by the authorized official.

You must comply with all recordkeeping and reporting for any permanently shut down emissions unit in
accordance with the provisions of the permit, regulations or laws that were enforceable during the period of
operation, such as the requirement to submit a PER, air fee emission report, or malfunction report. You must
also keep all records relating to any permanently shut down emissions unit, generated while the emissions unit
was in operation, for at least five years from the date the record was generated.

Again, you cannot resume operation of any emissions unit certified by the authorized official as being
permanently shut down without first applying for and obtaining a permit pursuant to OAC Chapter 3745-31.

Can | transfer this permit to a new owner or operator?

You can transfer this permit to a new owner or operator. If you transfer the permit, the new owner or operator
must follow the procedures in OAC Chapter 3745-31-07, including notifying Ohio EPA or the local air agency of
the change in ownership or operator within thirty days of the transfer date. Any transferee of this permit shall
assume the responsibilities of the transferor permit holder.
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Environmental Draft Permit-to-Install and Operate

Permit Number: P0141227

cBﬁioc Protection Meggitt Aircraft Braking Systems Corp.

14,

15.

Agency

Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

Does compliance with this permit constitute compliance with OAC rule 3745-15-07, "air pollution
nuisance"?

This permit and OAC rule 3745-15-07 prohibit operation of the air contaminant source(s) regulated under this
permit in a manner that causes a nuisance. Ohio EPA can require additional controls or modification of the
requirements of this permit through enforcement orders or judicial enforcement action if, upon investigation,
Ohio EPA determines existing operations are causing a nuisance.

What happens if a portion of this permit is determined to be invalid?

If a portion of this permit is determined to be invalid, the remainder of the terms and conditions remain valid
and enforceable. The exception is where the enforceability of terms and conditions are dependent on the term
or condition that was declared invalid.
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Environmental Draft Permit-to-Install and Operate

cBﬁio’ Protection Meggitt Aircraft Braking Systems Corp.

Permit Number: P0141227
Agency Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

B. Facility-Wide Terms and Conditions
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T

i Draft Permit-to-Install and Operate
Environmental
Protection Meggitt Aircraft Braking Systems Corp.
Agency Permit Number: P0141227

Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

This permit document constitutes a permit-to-install issued in accordance with ORC 3704.03(F) and a permit-
to-operate issued in accordance with ORC 3704.03(G).

a)

For the purpose of a permit-to-install document, the facility-wide terms and conditions identified below
are federally enforceable with the exception of those listed below which are enforceable under state
law only.

(1) None.

OAC rule 3745-21-11(B) VOC RACT Requirements

As required by the reclassification to serious nonattainment for ozone under the 2015 ozone National
Ambient Air Quality Standards (NAAQS) promulgated by U.S. EPA, and pursuant to OAC rule 3745-21-
11(B) and the VOC Reasonable Available Control Technology (RACT) Study submitted by MEGGIT
AIRCRAFT BRAKING SYSTEMS CORP. on May 4, 2026 (subsequently revised on July 21, 2026):

“MEGGIT AIRCRAFT BRAKING SYSTEMS CORP.” (Facility ID: 1677010999) or any subsequent owner or
operator of “MEGGIT AIRCRAFT BRAKING SYSTEMS CORP.” facility located at 1204 Massillon Road,
Akron, Ohio 44306 shall comply with the following requirements™:

Emission Unit Group - Carbon Furnaces: P036, P037, P038, P039, P041, P044, P048, P049

(1) The VOC emissions from emission units P036, P037, P038, P039, P041, P044, P048, and P049
shall be vented to a thermal oxidizer with an overall control efficiency of at least 99% by weight.

Monitoring and/or Recordkeeping Requirements

a)

In order to maintain compliance with the applicable emission limitation(s) contained in this permit, the
acceptable average combustion temperature within the north thermal oxidizer, for any 3-hour block of
time when one or more of the emissions units controlled by the north thermal oxidizer are in operation,
shall not be more than 50°F below the average temperature measured during the most recent
performance test that demonstrated the emissions units were in compliance.

In order to maintain compliance with the applicable emission limitation(s) contained in this permit, the
acceptable average combustion temperature within the south thermal oxidizer, for any 3-hour block of
time when one or more of the emissions units controlled by the south thermal oxidizer are in operation,
shall not be more than 50°F below the average temperature measured during the most recent
performance test that demonstrated the emissions units were in compliance.

The permittee shall properly install, operate, and maintain a continuous temperature monitor and
recorder that measures and records the combustion temperature within the thermal oxidizers when
any of the controlled emissions units are in operation, including periods of startup and shutdown. Units
shall be in degrees Fahrenheit (°F). The accuracy for each thermocouple, monitor, and recorder shall be
guaranteed by the manufacturer to be within + 1% of the temperature being measured or * 5°F,
whichever is greater. The temperature monitor and recorder shall be installed, calibrated, operated,
and maintained in accordance with the manufacturer’s recommendations, instructions, and the
operating manuals, with any modifications deemed necessary by the permittee. The permittee shall
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collect and record the following information each day any of the controlled emissions units are in
operation:

(1)

all 3-hour blocks of time, when any emissions unit was in operation and vented to the north
thermal oxidizer, during which the average combustion temperature within the north thermal
oxidizer was more than 50°F below the average temperature measured during the most recent
performance test that demonstrated the emissions unit was in compliance;

all 3-hour blocks of time, when any emissions unit was in operation and vented to the south
thermal oxidizer, during which the average combustion temperature within the south thermal
oxidizer was more than 50°F below the average temperature measured during the most recent
performance test that demonstrated the emissions unit was in compliance; and

a log (date and total time) of the downtime or bypass of the capture (collection) system and
thermal oxidizer, and/or downtime of the monitoring equipment, when the associated
emissions unit(s) was/were in operation.

These records shall be maintained at the facility for a period of five years.

Whenever the monitored average combustion temperature within either of the thermal oxidizers
deviates from the range or limit established in accordance with this permit, the permittee shall
promptly investigate the cause of the deviation. The permittee shall maintain records of the following
information for each investigation:

(1)

identification of the operating emissions unit(s) and oxidizer(s);
the date and time the deviation began;

the magnitude of the deviation at that time;

the date the investigation was conducted;

the name(s) of the personnel who conducted the investigation; and
the findings and recommendations.

In response to each required investigation to determine the cause of a deviation, the permittee
shall take prompt corrective action to bring the operation of the control equipment within the
acceptable range/limit specified in this permit, unless the permittee determines that corrective
action is not necessary and documents the reasons for that determination and the date and
time the deviation ended. The permittee shall maintain records of the following information for
each corrective action taken:

a description of the corrective action;
the date corrective action was completed;

the date and time the deviation ended;
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(10)  thetotal period of time (in minutes) during which there was a deviation;
(11)  the temperature readings immediately after the corrective action was implemented; and
(12)  the name(s) of the personnel who performed the work.
Investigation and records required by this paragraph do not eliminate the need to comply with
the requirements of OAC rule 3745-15-06 if it is determined that a malfunction has occurred.
4. Reporting Requirements
a) The permittee shall submit quarterly deviation (excursion) reports that identify:

(1)

all deviations (excursions) of the following emission limitations, operational restrictions and/or
control device operating parameter limitations that restrict the potential to emit (PTE) of any
regulated air pollutant and have been detected by the monitoring, record keeping and/or
testing requirements in this permit:

a. all 3-hour blocks of time when any emissions unit was in operation and vented to the
north thermal oxidizer during which the average combustion temperature within the
north thermal oxidizer was more than 50°F below the average temperature maintained
during the most recent performance test that demonstrated the emissions unit was in
compliance;

b. all 3-hour blocks of time when any emissions unit was in operation and vented to the
south thermal oxidizer during which the average combustion temperature within the
south thermal oxidizer was more than 50°F below the average temperature maintained
during the most recent performance test that demonstrated the emissions unit was in
compliance;

C. any records of downtime (date and length of time) for the capture (collection) system,
the thermal oxidizer, and/or the monitoring equipment when the emissions unit(s)
was/were in operation;

d. any period of time (start time and date, and end time and date) when the emissions
unit(s) was/were in operation and the process emissions were not vented to the thermal
oxidizer;

the probable cause of each deviation (excursion);

any corrective actions that were taken to remedy the deviations (excursions) or prevent future
deviations (excursions); and

the magnitude and duration of each deviation (excursion).

If no deviations (excursions) occurred during a calendar quarter, the permittee shall submit a
report that states that no deviations (excursions) occurred during the quarter.
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The quarterly reports shall be submitted each year by January 31 (covering October to
December), April 30 (covering January to March), July 31 (covering April to June), and October
31 (covering July to September), unless an alternative schedule has been established and
approved by the Director (the appropriate district office or local air agency).

Allapplications, notifications or reports required by terms and conditions in this permit to be submitted
or “reported in writing” are to be submitted to Ohio EPA through the Ohio EPA’s eBusiness Center: Air
Services web service (“Air Services”). Ohio EPA will accept hard copy submittals on an as-needed basis
if the permittee cannot submit the required documents through the Ohio EPA eBusiness Center. In the
event of an alternative hard copy submission in lieu of the eBusiness Center, the post-marked date or
the date the document is delivered in person will be recognized as the date submitted. Electronic
submission of applications, notifications, or reports required to be submitted to Ohio EPA fulfills the
requirement to submit the required information to the Director, the district office or local air agency,
and/or any other individual or organization specifically identified as an additional recipient identified
in this permit unless otherwise specified. Consistent with OAC rule 3745-15-03, the required application,
notification or report is considered to be “submitted” on the date the submission is successful using a
valid electronic signature. Signature by the signatory authority may be represented as provided
through procedures established in Air Services.

5. Testing Requirements

a)

The permittee shall conduct, or have conducted, emissions testing for emission units P036, P037, P038,
P039, P041, P044, P048, and P049 per the following requirements:

(1) The emissions testing shall be conducted within six months of the permit expiration.

(2) The emissions testing shall be conducted to demonstrate compliance with the overall control
efficiency limitation for VOC. No capture testing is required because the emissions units listed
above are a closed system (emissions are hard piped to the control equipment) with 100%
capture efficiency.

(3) The control efficiency (that is, the percent reduction in mass emissions between the inlet and
outlet of the control system) shall be determined per the test methods and procedures specified
in OAC rule 3745-21-10 or an alternative test protocol approved by Ohio EPA. The test methods
and procedures selected shall be based on a consideration of the diversity of the organic
species present and the total concentration, and on a consideration of the potential presence
of interfering gases.

(4) During the emissions testing, the EUs shall be operated under operational conditions approved
in advance by the appropriate Ohio DO/LAA. Operational conditions that may need to be
approved include, but are not limited to, the production rate, the type of material processed,
material make-up (solvent content, etc.) or control equipment operational limitations (burner
temperature, precipitator voltage, etc.). In general, testing shall be done under worst-case
conditions expected during the life of the permit. As part of the information provided in the
Intent-to-Test (ITT) notification form described below, the permittee shall provide a description
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of the EU operational conditions they will meet during the emissions testing and describe why
they believe worst-case operating conditions will be met. Prior to conducting the test(s), the
permittee shall confirm with the appropriate Ohio EPA DO/LAA that the proposed operating
conditions constitute worst-case. Failure to test under the approved conditions may result in
Ohio EPA not accepting the test results as a demonstration of compliance.

Not later than 30 days prior to the proposed test date(s), the permittee shall submit an ITT
notification to the appropriate Ohio EPA DO/LAA. The ITT notification shall describe in detail
the proposed test methods and procedures, the EU operating parameters, the time(s) and
date(s) of the test(s) and the person(s) who will be conducting the test(s). Failure to submit such
notification for review and approval prior to the test(s) may result in the Ohio EPA DO/LAA's
refusal to accept the results of the emission test(s).

Personnel from the appropriate Ohio EPA DO/LAA shall be permitted to witness the test(s),
examine the testing equipment and acquire data and information necessary to ensure that the
operation of the EUs and the testing procedures provide a valid characterization of the
emissions from the EUs and/or the performance of the control equipment.

A comprehensive written report on the results of the emissions test(s) shall be signed by the
person(s) responsible for the tests and submitted to the appropriate Ohio EPA DO/LAA within
30 days following completion of the test(s). The permittee may request additional time for the
submittal of the written report, where warranted, with prior approval from the appropriate
Ohio EPA DO/LAA.
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C. Emissions Unit Terms and Conditions
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Emissions Unit Group - Carbon Furnaces: P036, P037, P038, P039, P041, P044, P048, and P049.

EUID Operations, Property and/or Equipment Description

P036 11' carbon processing furnace - Carbon Processing Furnace P036-A

P037 11' carbon processing furnace - Carbon Processing Furnace P037-A

P038 11' carbon processing furnace

P039 Carbonization furnace (Plant F-Dept. 665) - Accutherm Carbonization Furnace

P041 One 11' Carbon Processing Furnace - Carbon Processing Furnace

P044 Carbon Processing Furnace (Plant F-Dept. 665) - Carbon Processing Furnace

P048 One 11' carbon processing furnace - Carbon Processing Furnace P036-B (Previously part of
emissions unit P036 covered by Permit to Install 16-1531)

P049 One 11' carbon processing furnace - Carbon Processing Furnace P037-B (Previously part of

emissions unit P037 covered by Permit to Install 16-1531)

This permit document constitutes a permit-to-install issued in accordance with ORC 3704.03(F) and a
permit-to-operate issued in accordance with ORC 3704.03(G).

(1)

For the purpose of a permit-to-install document, the emissions unit terms and conditions
identified below are federally enforceable with the exception of those listed below which are
enforceable under state law only.

a. None.

For the purpose of a permit-to-operate document, the emissions unit terms and conditions
identified below are enforceable under state law only with the exception of those listed below
which are federally enforceable.

a. b)(1)b.

Applicable Emissions Limitations and/or Control Requirements

(1)

The specific operation(s), property, and/or equipment that constitute each emissions unit
along with the applicable rules and/or requirements and with the applicable emissions
limitations and/or control measures are identified below. Emissions from each unit shall not
exceed the listed limitations, and the listed control measures shall be specified in narrative form
following the table.
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Applicable Rules/Requirements

Applicable Emissions
Limitations/Control Measures

a. | OAC rule 3745-31-05(A)

The emissions of organic material (OM) from
emissions units P036 and P048, combined,
shall not exceed 2.5 pounds per hour and
10.95 tons per year.

The emissions of OM from emissions units
P037 and P049, combined, shall not exceed
2.5 pounds per hour and 10.95 tons per year.

The emissions of OM from emissions unit
P038 shall not exceed 2.5 pounds per hour
and 10.95 tons per year.

The emissions of OM from emissions unit
P039 shall not exceed 2.5 pounds per hour
and 10.95 tons per year.

The emissions of OM from emissions unit
P041 shall not exceed 2.5 pounds per hour
and 10.95 tons per year.

The volatile organic compound (VOC)
emissions from emissions unit P044 shall not
exceed 2.47 pounds per hour and 10.82 tons
per year.

See b)(2)a. and b)(2)b. below.

b. | OAC rule 3745-31-05(D)

(Synthetic Minor to avoid Title V
permitting and MACT applicability under
40 CFR Part 63, Subpart GG)

The use of a thermal oxidizer that restricts
the annual emissions from emissions units
P036, P037, P038, P039, P041, P044, P048 and
P049, combined, to 11.67 tons of VOC per
rolling, 12-month period and 1.11 tons of
combined hazardous air pollutants (HAP) per
rolling, 12-month period.

C. | OAC rule 3745-31-05(D)

[Federally enforceable requirements to
comply with OAC rule 3745-21-11(B)]

See Facility-Wide Terms and Conditions B.2.
through B.5. above.

d. | OAC Rule 3745-21-07(N)(3)

The control measure specified by this rule is
less stringent than the control measure
established pursuant to OAC rule 3745-31-
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05(D) as specified under d)(1) and d)(2)

below.
Additional Terms and Conditions
a. See Facility-Wide Terms and Conditions B.2.a) above.
b. All of the VOC and organic HAPs emissions from the emissions units listed above and all

of the OM emissions from emissions units P036, P037, P038, P039, P041, P048 and P049
shall be vented to a thermal oxidizer that shall meet the operational, monitoring, and
record keeping requirements of this permit, when one or more of the emissions units
are in operation.

C. The annual emission limitations are based on the “worst-case” scenario. However, if
any proposed change(s), such as with production capacity, the types and/or quantities
of materials used or processed, or anything else that increases the potential emissions
of any air pollutant, then the permittee shall apply for and obtain either a final Chapter
31 or a final administrative modification to the federally enforceable permit-to-install
and operate (FEPTIO) prior to the change(s).

Operational Restrictions

(1)

None.

Monitoring and/or Recordkeeping Requirements

(1)
(2)

See Facility-Wide Terms and Conditions B.3. above.

In order to maintain compliance with the applicable emission limitation(s) contained in this
permit, the acceptable average combustion temperature within the north thermal oxidizer, for
any 3-hour block of time when one or more of the emissions units controlled by the north
thermal oxidizer are in operation, shall not be more than 50°F below the average temperature
measured during the most recent performance test that demonstrated the emissions units
were in compliance.

In order to maintain compliance with the applicable emission limitation(s) contained in this
permit, the acceptable average combustion temperature within the south thermal oxidizer, for
any 3-hour block of time when one or more of the emissions units controlled by the south
thermal oxidizer are in operation, shall not be more than 50°F below the average temperature
measured during the most recent performance test that demonstrated the emissions units
were in compliance.

The permittee shall properly install, operate, and maintain a continuous temperature monitor

and recorder that measures and records the combustion temperature within the thermal

oxidizers when any of the controlled emissions units are in operation, including periods of

startup and shutdown. Units shall be in degrees Fahrenheit (°F). The accuracy for each

thermocouple, monitor, and recorder shall be guaranteed by the manufacturer to be within +
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1% of the temperature being measured or + 5°F, whichever is greater. The temperature monitor
and recorder shall be installed, calibrated, operated, and maintained in accordance with the
manufacturer’s recommendations, instructions, and the operating manuals, with any
modifications deemed necessary by the permittee. The permittee shall collect and record the
following information each day any of the controlled emissions units are in operation:

a. all 3-hour blocks of time, when any emissions unit was in operation and vented to the
north thermal oxidizer, during which the average combustion temperature within the
north thermal oxidizer was more than 50°F below the average temperature measured
during the most recent performance test that demonstrated the emissions unit was in
compliance;

b. all 3-hour blocks of time, when any emissions unit was in operation and vented to the
south thermal oxidizer, during which the average combustion temperature within the
south thermal oxidizer was more than 50°F below the average temperature measured
during the most recent performance test that demonstrated the emissions unit was in
compliance; and

C. a log (date and total time) of the downtime or bypass of the capture (collection) system
and thermal oxidizer, and/or downtime of the monitoring equipment, when the
associated emissions unit(s) was/were in operation.

These records shall be maintained at the facility for a period of five years.

Whenever the monitored average combustion temperature within either of the thermal
oxidizers deviates from the range or limit established in accordance with this permit, the
permittee shall promptly investigate the cause of the deviation. The permittee shall maintain
records of the following information for each investigation:

a. identification of the operating emissions unit(s) and oxidizer(s);

b. the date and time the deviation began;

C. the magnitude of the deviation at that time;

d. the date the investigation was conducted;

e. the name(s) of the personnel who conducted the investigation; and
f. the findings and recommendations.

In response to each required investigation to determine the cause of a deviation, the permittee
shall take prompt corrective action to bring the operation of the control equipment within the
acceptable range/limit specified in this permit, unless the permittee determines that corrective
action is not necessary and documents the reasons for that determination and the date and
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time the deviation ended. The permittee shall maintain records of the following information for
each corrective action taken:

g. a description of the corrective action;
h. the date corrective action was completed;

i the date and time the deviation ended;

j- the total period of time (in minutes) during which there was a deviation;
k. the temperature readings immediately after the corrective action was implemented;
and

L. the name(s) of the personnel who performed the work.

Investigation and records required by this paragraph do not eliminate the need to comply with
the requirements of OAC rule 3745-15-06 if it is determined that a malfunction has occurred.

The temperature ranges/limits are effective for the duration of this permit, unless revisions are
requested by the permittee and approved in writing by the appropriate Ohio EPA district office
or local air agency. The permittee may request revisions to the permitted temperature
ranges/limits based upon information obtained during future performance tests that
demonstrate compliance with the allowable emission rate(s) for the controlled pollutant(s). In
addition, approved revisions to the temperature ranges/limits will not constitute a relaxation
of the monitoring requirements of this permit and may be incorporated into this permit by
means of an administrative modification.

The permittee shall maintain monthly records of the following information:

a. the rolling, 12-month summation of VOC emissions from emissions units P036, P037,
P038, P039, P041, P044, P048 and P049, combined; and

b. the rolling, 12-month summation of total combined HAP emissions from emissions
units P036, P037, P038, P039, P041, P044, P048 and P049, combined.

Reporting Requirements

(1)
(2)

See Facility-Wide Terms and Conditions B.4. above.
The permittee shall submit quarterly deviation (excursion) reports that identify:

a. all deviations (excursions) of the following emission limitations, operational
restrictions and/or control device operating parameter limitations that restrict the
potential to emit (PTE) of any regulated air pollutant and have been detected by the
monitoring, record keeping and/or testing requirements in this permit:
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i all 3-hour blocks of time when any emissions unit was in operation and vented
to the north thermal oxidizer during which the average combustion
temperature within the north thermal oxidizer was more than 50°F below the
average temperature maintained during the most recent performance test that
demonstrated the emissions unit was in compliance;

ii. all 3-hour blocks of time when any emissions unit was in operation and vented
to the south thermal oxidizer during which the average combustion
temperature within the south thermal oxidizer was more than 50°F below the
average temperature maintained during the most recent performance test that
demonstrated the emissions unit was in compliance;

iii. any records of downtime (date and length of time) for the capture (collection)
system, the thermal oxidizer, and/or the monitoring equipment when the
emissions unit(s) was/were in operation;

iv. any period of time (start time and date, and end time and date) when the
emissions unit(s) was/were in operation and the process emissions were not
vented to the thermal oxidizer;

b. the probable cause of each deviation (excursion);

C. any corrective actions that were taken to remedy the deviations (excursions) or prevent
future deviations (excursions); and

d. the magnitude and duration of each deviation (excursion).

If no deviations (excursions) occurred during a calendar quarter, the permittee shall submit a
report that states that no deviations (excursions) occurred during the quarter.

The quarterly reports shall be submitted each year by January 31 (covering October to
December), April 30 (covering January to March), July 31 (covering April to June), and October
31 (covering July to September), unless an alternative schedule has been established and
approved by the Director (the appropriate district office or local air agency).

The permittee shall submit an annual Permit Evaluation Report (PER) to the Ohio EPA. The PER
must be submitted by the due date identified in the Authorization section of this permit. The
PER shall cover a reporting period of no more than 12 months for each air contaminant source
identified in this permit.

All applications, notifications or reports required by terms and conditions in this permit to be
submitted or “reported in writing” are to be submitted to Ohio EPA through the Ohio EPA’s
eBusiness Center: Air Services web service (“Air Services”). Ohio EPA will accept hard copy
submittals on an as-needed basis if the permittee cannot submit the required documents
through the Ohio EPA eBusiness Center. In the event of an alternative hard copy submission in
lieu of the eBusiness Center, the post-marked date or the date the document is delivered in
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person will be recognized as the date submitted. Electronic submission of applications,
notifications, or reports required to be submitted to Ohio EPA fulfills the requirement to submit
the required information to the Director, the district office or local air agency, and/or any other
individual or organization specifically identified as an additional recipient identified in this
permit unless otherwise specified. Consistent with OAC rule 3745-15-03, the required
application, notification or report is considered to be “submitted” on the date the submission
is successful using a valid electronic signature. Signature by the signatory authority may be
represented as provided through procedures established in Air Services.

f) Testing Requirements

(1)
(2)

See Facility-Wide Terms and Conditions B.5. above.

Compliance with the Emissions Limitations and/or Control Requirements specified in section
b) of these terms and conditions shall be determined in accordance with the following methods:

a.

Emission Limitations:

The emissions of OM from emissions units P036 and P048, combined, shall not exceed
2.5 pounds per hour and 10.95 tons per year.

The emissions of OM from emissions units P037 and P049, combined, shall not exceed
2.5 pounds per hour and 10.95 tons per year.

The emissions of OM from emissions unit P038 shall not exceed 2.5 pounds per hour and
10.95 tons per year.

The emissions of OM from emissions unit P039 shall not exceed 2.5 pounds per hourand
10.95 tons per year.

The emissions of OM from emissions unit P041 shall not exceed 2.5 pounds per hour and
10.95 tons per year.

The VOC emissions from emissions unit P044 shall not exceed 2.47 pounds per hour and
10.82 tons per year.

Applicable Compliance Method:

Compliance with the hourly allowable OM and VOC emission limitations identified
above shall be determined based upon the emission testing requirements in section
f)(2).

The annual allowable OM and VOC emission limitations above were determined by
multiplying the hourly allowable OM/VOC emission limitation by 8,760 hours per year,
and dividing by 2,000 pounds per ton. Therefore, as long as compliance with the hourly
allowable emission limitations is maintained, compliance with the annual allowable
emission limitations will be demonstrated
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b. Emission Limitation:

The use of a thermal oxidizer that restricts the annual emissions from emissions units
P036, P037, P038, P039, P041, P044, P048 and P049, combined, to 11.67 tons of VOC per
rolling, 12-month period and 1.11 tons of combined HAPs per rolling, 12-month period.

Applicable Compliance Method:

Compliance with the allowable annual VOC and combined HAPs emission limitations
above shall be determined based upon the emission testing requirements in section

f)(2).

The permittee shall conduct, or have conducted, emission testing for the emissions units listed
above in accordance with the following requirements:

a.

b.

The emission testing shall be conducted within 6 months prior to the permit expiration.

The emission testing shall be conducted to demonstrate compliance with the allowable
mass emission rates for VOC, organic HAPs and OM.

The following test method(s) shall be employed to demonstrate compliance with the
allowable mass emission rate(s):

i Methods 1 through 4 and 18 of 40 CFR Part 60, Appendix A.

Alternative U.S. EPA-approved test methods may be used with prior approval from Ohio
EPA.

During the emission testing, the emissions unit shall be operated under operational
conditions approved in advance by the appropriate Ohio EPA district office or local air
agency. Operational conditions that may need to be approved include, but are not
limited to, the production rate, the type of material processed, material make-up
(solvent content, etc.), or control equipment operational limitations (burner
temperature, precipitator voltage, etc.). In general, testing shall be done under “worst
case” conditions expected during the life of the permit. As part of the information
provided in the “Intent to Test” notification form described below, the permittee shall
provide a description of the emissions unit operational conditions they will meet during
the emissions testing and describe why they believe “worst case” operating conditions
will be met. Prior to conducting the test(s), the permittee shall confirm with the
appropriate Ohio EPA district office or local air agency that the proposed operating
conditions constitute “worst case”. Failure to test under the approved conditions may
result in Ohio EPA not accepting the test results as a demonstration of compliance.

Not later than 30 days prior to the proposed test date(s), the permittee shall submit an
“Intent to Test” notification to the appropriate Ohio EPA district office or local air
agency. The “Intent to Test” notification shall describe in detail the proposed test
methods and procedures, the emissions unit operating parameters, the time(s) and
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Facility ID: 1677010999
Effective Date: To be entered upon finalissuance

date(s) of the test(s), and the person(s) who will be conducting the test(s). Failure to
submit such notification for review and approval prior to the test(s) may result in the
Ohio EPA district office’s or local air agency’s refusal to accept the results of the
emission test(s).

Personnel from the appropriate Ohio EPA district office or local air agency shall be
permitted to witness the test(s), examine the testing equipment, and acquire data and
information necessary to ensure that the operation of the emissions unit and the testing
procedures provide a valid characterization of the emissions from the emissions unit
and/or the performance of the control equipment.

A comprehensive written report on the results of the emissions test(s) shall be signed
by the person or persons responsible for the tests and submitted to the appropriate
Ohio EPA district office or local air agency within 30 days following completion of the
test(s). The permittee may request additional time for the submittal of the written
report, where warranted, with prior approval from the appropriate Ohio EPA district
office or local air agency.

Miscellaneous Requirements

(1)

None.
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1. BACKGROUND

On March 17, 2022, Ohio EPA promulgated revisions to the existing volatile organic compound (VOC)
regulations under Chapter 3745-21 of the Ohio Administrative Code (OAC) due to the downgrade to
moderate nonattainment status for the Cleveland area with respect to the 2015 8-hr Ozone National
Ambient Air Quality Standard (NAAQS) as well as the change to marginal nonattainment status for the
Cincinnati area.

Changes in the revised standards include but are not limited to:

e Extension of existing VOC Reasonably Available Control Technology (RACT) rules in OAC 3745-21 to
the Cincinnati area; and

e Requirement for major VOC emitters (from non-control technique guidelines (CTG) sources) in the
Cincinnati and Cleveland areas to conduct a detailed engineering study pursuant to OAC 3745-21-
11.

Chapter 3745-21-11 requires facilities located in Butler, Clermont, Cuyahoga, Geauga, Hamilton, Lake,
Lorain, Medina, Portage, Summit, or Warren County that have potential VOC emissions greater than 100
tons per year (tpy) from non-CTG sources to conduct a detailed engineering study to determine the
technical and economic feasibility of reducing VOC emissions and define RACT for the affected sources.
Additionally, it requires that any facility that has an existing site-specific definition of RACT in Chapter 3745-
12-09 of the OAC submit an updated RACT study. In both cases the engineering study must be submitted to
Ohio EPA within one (1) year of the effective date of the rule (i.e., by March 27, 2023).

On April 1, 2025, Ohio EPA promulgated revisions to the existing volatile organic compound (VOC)
regulations under Chapter 3745-21 of the Ohio Administrative Code (OAC) following the classification of the
Cleveland area to serious nonattainment status for the 2015 8-hr Ozone NAAQS in the Cleveland area.

Changes included in the revised standards include but are not limited to:

» Requirement for major VOC emitters (from non-CTG sources) in the Cleveland area to conduct a detailed
engineering study pursuant to OAC 3745-21-11.

Chapter 3745-21-11 requires facilities located in Cuyahoga, Geauga, Lake, Lorain, Medina, Portage, or
Summit County that have potential VOC emissions greater than 50 tpy from non-CTG sources to conduct a
detailed engineering study to determine the technical and economic feasibility of reducing VOC emissions
and define RACT for the affected sources. Additionally, it requires that any facility that has an existing site-
specific definition of RACT in Chapter 3745-12-09 of the OAC submit an updated RACT study. In both cases
the engineering study must be submitted to Ohio EPA within one (1) year of the effective date of the rule
(i.e., by April 1, 2026).

Meggitt Aircraft and Braking Systems Corporation’s manufacturing facility located in Akron, Ohio, is subject
to a non-CTG RACT determination pursuant to OAC 3745-21-11. Accordingly, the facility is required to
submit a VOC RACT study by April 1, 2026. The following sections comprise the required VOC RACT study
for the Meggitt Aircraft Braking Systems Corporation Akron, Ohio Facility.

Meggitt Aircraft Braking System Corporation / VOC RACT Study
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2. FACILITY OVERVIEW

2.1 General Facility Information

Meggitt Aircraft Braking Systems Corporation (Meggitt) owns and operates an aircraft parts and auxiliary
equipment manufacturing facility Summit County. The facility is located at 1204 Massillon Road, Akron, Ohio
44306. The Akron Facility manufactures advanced aircraft braking systems. These include:

» Wheels

» Carbon brakes

» Brake control systems

» Landing gear components.

Figure 2-1 is an area map that shows the site location relative to predominant geographical features such as
highways and railroads.

“Wliake RdSeetapty

8% | Akron Plant |08 ﬁ

Facility information required by sections (1) through (4) of OAC 3745-21-11(B) is provided as follows:
a) The complete facility name, Ohio EPA air program facility identification number, and address:

Meggitt Aircraft Braking System Corporation
Facility ID 1677010999

1204 Massillon Road

Akron, OH 44306

Meggitt Aircraft Braking System Corporation / VOC RACT Study
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b) The name, title, address and telephone number of the owner or operator's representative within the
company who is the contact person for this facility regarding the engineering study and affected
sources, and

Gary Scotton

EHS Manager

1204 Massillon Road
Akron, OH 44306

(330) 796-5933
Gary.Scotton@parker.com

c) The name, title, address, and telephone number of the official who is responsible for approval of the
engineering study:

Patrick Sines

Senior Manager, Site Operations
1204 Massillon Road

Akron, OH 44306

(330) 208-3634
Patrick.Sines@parker.com

d) The standard industrial classification code and source classification code nhumbers which are
applicable to the facility's operation:

SIC Code: 3728
SCc: 3-09-900-03

2.2 Permitted VOC Sources

Table 2-1 summarizes the PTIO permitted VOC sources at the Akron Facility. A detailed documentation of
the approach for calculating potential to emit (PTE) is provided in Appendix A.

As shown in Table 2-1, Meggitt operates a touch up booth (i.e., KO08), three portable parts washers (i.e.,
L007), a Grieve oven (i.e., P023), a foam packaging system (i.e., Z706), and a research and development
furnace (TMP187138) that are de minimis sources of VOC emissions which are excluded from the RACT
study.

The Akron Facility operates eight carbon processing electric induction coil furnaces (i.e., P036-P039, P041,
P044, and P048-P049) that are subject to a non-CTG RACT determination at OAC 3745-21-11. The
remainder of this study provides proposed VOC RACT determinations for these sources.

Meggitt Aircraft Braking System Corporation / VOC RACT Study
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Table 2-1. PTIO Permitted VOC Sources at the Akron Facility?

Emission Unit ID Emission Unit Description Current VOC Control VOC PTE Current VOC VOC RACT
(tpy) Emission Limit(s) Applicability
P036, P037, P038, P041,  Carbon Processing Furnaces Thermal Oxidizer 11.3
P044, P048, and P049° 11.67 RACT Study
P039° Accutherm Carbonization Furnace 0.4

a. Excludes de-minimis and insignificant sources.
b. P036-P039, P041, P044, and P048-P049 are subject to a combined VOC emission limit of 11.67 tons per rolling, 12-month period.

Meggitt Aircraft Braking System Corporation / VOC RACT Study
Trinity Consultants 2-3




3. RACT DETERMINATION

As discussed in Section 1 above, Meggitt is required to perform a RACT study for carbon processing
furnaces (i.e, Ohio EPA Emission Unit IDs P036, P037, P038, P039, P041, P044, P048, and P049) pursuant
to OAC 3745-21-11. Appendix B provides source specific information required by OAC 3745-21-11(B)(1)
through (7). The following sections include a detailed description of the source followed by the top-down
RACT analysis.

3.1 Source Overview

Meggitt operates carbon processing electric induction coil furnaces (i.e, Ohio EPA Emission Unit IDs P036,
P037, P038, P039, P041, P044, P048, and P049), which are industrial thermal treatment units used to heat
carbon-containing materials to high temperatures under controlled conditions. The furnaces perform
processes such as carbonization, heat treatment, or stabilization to modify the physical and mechanical
properties of the material, including strength, hardness, and thermal resistance.

Carbonization is a controlled thermal treatment process in which carbon-containing materials are heated in a
high-temperature furnace operated under oxygen-limited or inert conditions. The purpose of the process is
to thermally decompose organic constituents and remove volatile material while converting the processed
material into a carbon-rich solid with improved structural and thermal properties.

The furnace is operated using controlled heating rates dependent on product requirements. The process
environment prevents oxidation and open combustion; no direct flame contact occurs between the heating
source and the material being processed.

VOC emissions associated with carbonization are generated as process emissions resulting from thermal
decomposition of organic binders, resins, or other carbon-containing constituents within the material. As
temperature increases, volatile organic compounds, moisture, and light hydrocarbons are driven off as
off-gas.

The carbonization process itself is not a combustion process. Any fuel firing associated with the unit is
limited to indirect heating of the furnace chamber and does not constitute a primary source of VOC
emissions.

Off-gases from the carbonization furnace may contain, VOCs, Carbon Monoxide (CO), Methane and other
hydrocarbons, and Carbon Dioxide (CO2). Emission composition and quantity depend on material type,
throughput, and operating temperature.

The carbonization process at Meggitt’s Akron facility does not include coating operations, or cleanup
solvents. Therefore, the requirements of OAC 3745-21(B)(7)(e) and (f), which are for coating operations
and solvent cleaning activities, do not apply to Meggitt.

3.2 Control Overview

The carbon furnaces are equipped with thermal oxidizers, which are an air pollution control device used to
control VOC emissions generated as process off-gases from the carbonization process. There are two
thermal oxidizers associated with P036-P038, P041, P044, and P048-P049, and an additional thermal

Meggitt Aircraft Braking System Corporation / VOC RACT Study
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oxidizer associated with P039. Process exhaust gases from the carbonization furnaces are ducted directly to
the thermal oxidizers, where VOCs and other combustibles are destroyed through high-temperature
oxidation prior to atmospheric release.

The thermal oxidizers are regulated through Permit-to-Install and Operate (PTIO) P0129464, which contains
enforceable operating parameters, including continuous monitoring and recordkeeping, to maintain
minimum combustion temperatures. Additionally, the PTIO requires stack testing to demonstrate compliance
with the allowable mass emission rates for VOC, organic hazardous air pollutants (HAPs), and organic
material (OM). Appendix C provides a copy of the most recent stack test as required by OAC 3745-21-

11(B)(7)(h).

A top-down RACT analysis was not performed for the carbon furnaces because the units are already
equipped with thermal oxidizers that represent the highest level of reasonably available VOC control
technology for this source category. Exhaust gases from the carbon furnaces are routed to thermal oxidizers
designed and operated to achieve a VOC destruction efficiency of 99%.

Capture efficiency is estimated to exceed 99% because furnace exhaust is conveyed through a dedicated
closed-duct system directly to a thermal oxidizer, and the furnaces are maintained under vacuum
throughout the carbonization process. The integrity of the exhaust ductwork is critical because the
introduction of oxygen into a furnace during carbonization could create a significant safety hazard, including
the potential for fire or other upset conditions.

Thermal oxidation is widely recognized as the most effective and commonly implemented control technology
for high-temperature, continuous industrial furnace exhaust streams containing VOCs. The installed thermal
oxidizers provide near-complete oxidation of organic compounds and represents the upper bound of feasible
VOC control performance for this type of process. Alternative control technology evaluated under a
traditional top-down analysis (i.e., carbon adsorption, catalytic incinerator, condenser, scrubber, or
alternative combustion-based controls) would not provide a materially higher level of control than the
existing 99% destruction efficiency, nor would they be technically practicable for the furnace exhaust
conditions.

Because the unit already achieves VOC emission reductions consistent with the most stringent level of
control that is reasonably available, there are no technically feasible or economically reasonable control
options that would result in a meaningful incremental reduction in VOC emissions beyond the existing
configuration. Therefore, a top-down RACT analysis would not identify any additional RACT-level controls
and would not materially inform the determination of RACT for this emission unit.

Accordingly, the existing carbon furnaces equipped with thermal oxidizers with a destruction efficiency of
99% are considered to meet RACT, and no further controls are evaluated.

3.3 Source Modification/Replacement

In accordance with OAC 3745-21-11(B)(11), this RACT evaluation includes consideration of process
modifications or operational changes that could reduce or eliminate VOC emissions at the source.

The carbonization furnaces are integral to Meggitt’s operations. These emission units are used to thermally
process materials under controlled conditions to achieve required product characteristics and performance
specifications. Continuous and reliable operation of the carbonization furnaces is necessary to meet
production demands and maintain product quality and consistency.
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Potential pollution prevention measures, including reductions in furnace operating frequency or limitations
on operating hours, or elimination of carbonization activities, were evaluated. However, implementation of
such measures would directly interfere with the Meggitt facility’s ability to meet its manufacturing, quality
assurance, and customer requirements and would not be consistent with the intended function of the
source. The furnaces are operated in accordance with established production and operating practices
designed to optimize thermal efficiency and minimize unnecessary material throughput, thereby limiting VOC
generation to the extent practicable.

Based on this evaluation, elimination or substantial modification of the carbonization furnace operations is
not technically feasible.

3.4 RACT Determination

The proposed RACT determination for VOC emissions from the carbon furnace is the continued operation of
the existing thermal oxidizers in accordance with the operating requirements specified in PTIO P0129464.
The thermal oxidizers are designed and operated to achieve a VOC capture and destruction efficiency of
99% and represent the most effective and commonly applied control technology for this type of emission
source.

Continued operation of the thermal oxidizers ensures that VOC emissions from the carbon furnaces are
controlled to a level consistent with the maximum degree of emission reduction that is reasonably available.
No additional add-on controls or process modifications have been identified that would result in a
meaningful incremental reduction in VOC emissions beyond the performance achieved by the existing
control device. Therefore, continued operation and proper maintenance of the thermal oxidizer is proposed
as RACT for the carbon furnace.
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APPENDIX A. POTENTIAL-TO-EMIT DOCUMENTATION
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APPENDIX B. SOURCE INFORMATION

Appendix Table B-1. General Source Information

Emission Emission Unit Description Installation Operating Schedule Control Equipment Control Device
Unit ID Date (Month (hrs/day / days/week/ Installation Date
and Year) weeks/yr)

P036 Carbon Processing Furnace 11/1996 24/7/52 Thermal Oxidizer 8/1/1996
P037 Carbon Processing Furnace 11/1996 24/7/52 Thermal Oxidizer 8/1/1996
P038 Carbon Processing Furnace 11/1996 24/7/52 Thermal Oxidizer 8/1/1996
P039 Accutherm Carbonization Furnace 6/1996 24/7/52 Thermal Oxidizer 3/1/1996
P041 Carbon Processing Furnace 12/1998 24/7/52 Thermal Oxidizer 8/1/1996
P044 Carbon Processing Furnace 7/1999 24/7/52 Thermal Oxidizer 8/1/1996
P048 Carbon Processing Furnace 11/1996 24/7/52 Thermal Oxidizer 8/1/1996
P049 Carbon Processing Furnace 11/1996 24/7/52 Thermal Oxidizer 8/1/1996

Meggitt Aircraft Braking System Corporation / VOC RACT Study
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Appendix Table B-2. Annual Production Rates for 2022-2024

Average Daily Production Maximum Daily Production
Production Rates Rates Annual Production Rates
Emission Unit ID Units 2023 2024 2025 2023 2024 2025 2023 2024 2025

PO36 H | | | | | 1 i i i
P037, P038, P041, P04,
P048, and P049 | I I I H H H B BN
P39 | | || H i o I B B B
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Appendix Table B-3. Average and Maximum Daily and Annual Actual VOC Emissions?

OEPA Emission Unit ID Emission Unit Description Average Maximum Maximum
Daily VOC Daily VOC Annual VOC
Emissions Emissions Emissions
(Ib/day) (Ib/day) (tpy)
P036 Carbon Processing Furnaces Did not operate
P037, P038, P041, P044, Carbon Processing Furnaces 0.61 0.78 0.11
P048, and P049
P039 Accutherm Carbonization Furnace 0.68 0.35 0.05

a As specified by OAC 3745-21-11(B)(7) the average daily, maximum daily, and maximum annual VOC emissions are based upon the highest

production rates for each of the three full calendar years preceding submission of the RACT study (i.e., 2023-2025).
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Appendix Figure B-1. Facility Plot Plan
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APPENDIX C. THERMAL OXIDIZER STACK TEST RESULTS
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REPORT CERTIFICATION

Custom Stack Analysis, LLC. has used its professional experience and best
professional efforts in performing this compliance test. | have reviewed the results of
these tests and to the best of my knowledge and belief they are true and correct.

Foilly o ol

Brian E.Lemasters

Custom Sack Analysis, LLC. P. O. Box 3750 14614 Cenfield S NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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EXECUTIVE SUMMARY

Custom Stack Analysis, LLC. conducted emissions sampling using USEPA
Methods 1-4 and 25A at Facility ID# - 1677010999. Testing was conducted on
the North & South Afterburner Outlets on December 7" & 8", 2020 for
compliance purposes - Permit # - P0121253 (see Table 1.2).

The Custom Stack Analysis, LLC. test crew consisted of Mr. James Gray,
Mr. Brian Lemasters and Mr. Ethan Minor. The testing procedures were
coordinated by Mr. Jim Davies and Mr. Jon Carver of Meggitt Aircraft Braking
Systems Corporation (see Table 1.1).

Table1.1: Emissions Testing Program Contact Personnel

Name, Title Company Address Phone, Fax, email

Meggitt Aircraft Braking Corporation
Mr. Jim Davies 1204 Massillon Road

Mr.Jon Carver Akron, OH 44306 (330) 796-1743 (Phone)

Mr. James Gray

Owner

Custom Stack Analysis,LLC. (330) 525-5119 (Phone)
Mr. Brian Lemasters 14614 Cenfield St. N.E. (330) 525-7908 (Fax)
Project Manager Alliance, OH 44601

Mr. Ethan Minor
Project Technicians

Test results are located on pages 3-4. A description of the testing protocol is
included on pages 5-6. All testing calculations are located on pages 11-18. Appendix 1
includes field test data. Appendix 2 contains laboratory data from Custom Stack
Analysis, LLC. Appendix 3 contains calibration data for the equipment used on test day.
Appendix 4 contains monitoring data.

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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Table 1.2 demonstrates how Meggitt Aircraft Baking Systems Corporation in Akron, OH is
operating in compliance with the applicable emission standards.

Table 1.2: Emission Limitsand Test Results Summary

Pollutant Emission Limitations Test Result Average Compliance
Demonstrated
North Afterburner
0.00415 Ibs/hr Yes
0.0182 tons/yr Yes
Volatile Organic See below
Compounds South Afterburner
0.00166 Ibs/hr Yes
0.00726 tons/yr Yes

Individual unit VOC limitations:

. from emissions units P036 and P048, combined, 2.5 Ib/hr and 10.95 ton/yr
. from emissions units P037 and P049, combined, 2.5 Ib/hr and 10.95 ton/yr
. from emissions unit P038, 2.5 Ib/hr and 10.95 ton/yr

. from emissions unit P041, 2.5 Ib/hr and 10.95 ton/yr

. from emissions unit P044, 2.47 Ib/hr and 10.82 ton/yr

The overall combined VOC emissions from emissions units P036, P037, P038, P041, P044, P048 and
P049 are limited to 11.31 ton/yr.

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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Test Results

Meggitt Aircraft Braking Systems Corporation - North Afterburner Outlet

Stack Gas Velocity (ft/sec)

Standard Cubic Feet an Hour
Actual Cubic Feet per Minute
Moisture %

Carbon Dioxide %

Oxygen %

Nitrogen %

Method 25A

VOC (ppm)
(Ibs/hr Carbon)
(tonslyr)

Run #1
37.31
227,390
15,822
8.18%
4.33%
12.17%
83.50%

0.20
4.17E-03
1.83E-02

12/7/2020

Methods 1-4 & 25A
Run #2

38.22
230,154
16,212
8.70%
4.17%
12.33%
83.50%

0.19
4.01E-03
1.76E-02

Run #3
38.31
232,946
16,246
8.48%
4.17%
12.17%
83.66%

0.20
4.29E-03
1.88E-02

AvqQ.
37.95

230,163
16,093
8.45%
4.22%

12.22%
83.55%

0.19
4.15E-03
1.82E-02

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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Test Results

Meggitt Aircraft Braking Systems Corporation - South Afterburner Outet

Stack Gas Velocity (ft/sec)
Standard Cubic Feet an Hour
Actual Cubic Feet per Minute
Moisture %

Carbon Dioxide %

Oxygen %

Nitrogen %

Method 25A

VOC (ppm)
(Ibs/hr Carbon)
(tonslyr)

Run #1

30.58
197,116
12,968
8.46%
4.83%
11.67%
83.50%

0.11
2.01E-03
8.82E-03

12/8/2020
Methods 1-4 & 25A

Run #2

30.95
195,080
13,128
8.80%
4.83%
11.67%
83.50%

0.09
1.60E-03
7.01E-03

Run #3

30.53
190,059
12,950
8.39%
4.83%
11.50%
83.67%

0.08
1.36E-03
5.95E-03

AvqQ.

30.69
194,085
13,015
8.55%
4.83%
11.61%
83.56%

0.09
1.66E-03
7.26E-03

Custom Stack Analysis, LLC.

P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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METHOD 1

Sample and velocity traverses for stationary sources.

To aid in the representative measurement of pollutant emissions and/ or total
volumetric flow rate from a stationary source, a measurement site where the effluent
stream is flowing in a known direction is selected, and the cross-section of the stack is
divided into a number of equal areas. A traverse point is then located within each of
these equal areas.

METHOD 2

Determination of stack gas velocity and volumetric flow rate.

The average gas velocity in a stack is determined from the gas density and from
measurement of the average velocity head with a Type S (Stausscheibe or reverse
type) pitot tube.

METHOD 3

Gas analysis for the determination of dry molecular weight.

This method is applicable for determining carbon dioxide and oxygen
concentrations and dry molecular weight of a sample from a gas stream of a fossil-fuel
combustion process.

METHOD 4

Determination of moisture content in stack gases.
A gas sample is extracted at a constant rate from the source. It is determined

either volumetrically or gravimetrically.
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METHOD 25A TESTING DESCRIPTION

This method will be used to measure the total VOC concentration expressed in
terms of ppm propane. A gas sample is extracted from the source through a stainless
steel probe, through a heated sample line (teflon), to a flame ionization analyzer. The
main components of Method 25A are the same as Method 204B with the exception of a
non heated sample probe.

The sampling system is heated up to the proper operating temperature. Within

two hours of the start of the test the FIA is calibrated. The calibration range or span is
selected to be from 1.5 to 2.5 times the expected concentration. Three calibration
ranges are then selected as follows: Low level 25-35% of the span, Mid level 45-55% of
the span, and a High level 80-90% of the span. A zero and a high level calibration gas is
then injected a the valve assembly and the FIA is adjusted to these levels. Then all four
gases are introduced into the analyzer and recorded. If the responses are within 5% of
the expected values then the analyzer is responding correctly. The sample probe is
located in the center of the stack and sealed in place and the test is started. The test
lasts for 60 minutes. At the end of the test run a drift check is ran. The zero gas and the
mid level calibration gas is injected at the valve assembly. The analyzer responses are
then recorded. The drift check is acceptable if the results are within 3% of the span
value. These checks are performed before and after each test run.
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Location of Sampling Points

B

Location: North Afterburner
Qutlet
Upstream £
Deownstream 157
Stack Diameter 36 Inches

Sample Point &
1 1.6 Inches
53
10.7
253
30.7
34.4
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Location of Sampling Points

Location: South Afterburner
Qutlet
Upstream 3
Deownstream 157
Stack Diameter 36 Inches

Sample Point &
1 1.6 Inches
53
10.7
253
30.7
34.4

(= TS A R = U ]
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CALCULATIONS
North Afterburner Outlet

RUN #1 RUN #2 RUN #3

~
1. Vm (std) 42.74 42.04 42.21 = VM * 17.64 * PBAR +ﬁ* Y
m
RUN #1 RUN #2 RUN #3
Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 42.74 42.04 42.21
vVm = Volume of gas sampled at meter box, cuft. = 45.13 44.39 4453
17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64
Tm = Average dry gas meter temperature, + 460 Rankine. = 538.58333 538.58333 538.16667
Pbar = Barometric pressure, inches of mercury (Hg) = 28.76 28.76 28.76
“H = Average pressure differential across orifice. = 2 2 2
13.6 = Specific gravity of mercury. = 13.6 13.6 13.6
Y = Calibration factor of meter box. = 1.0004 1.0004 1.0004
RUN #1 RUN #2 RUN #3
2. Vw (std) 3.81 4.01 3.91 = Vie * PH20 RTstd = K2 * Vic
Mh20 * Pstd

RUN #1 RUN #2 RUN #3

Vic = Volume of water and silica colected. = 80.8 85 83

P H20 = Density of water, 0.002201 Ib/ml. = 0.002201 0.002201 0.002201
M H20 = Molecular weight of water, 18.01 Ib/Ib-mole. = 18.01 18.01 18.01
R = Ideal gas constant, 21.85 in. hg - ft3/R-lIb-mole. = 21.85 21.85 21.85
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
K2 =0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.08180 0.08698 0.08481 = Vw(std)
Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3

Bws = Water vapor in the gas stream, proportion. = 0.08180 0.08698 0.08481
Vw(std) = Volume of water vapor in the gas sample, scf. = 3.81 4.01 3.91
Vm(std) = Volume of gas sampled at meter box, scf. = 42.74 42.04 42.21
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RUN #1 RUN #2 RUN #3
md 29.1796 29.1604 29.154 = [0.44 (%6C0O2) + 0.32 (%02) + 0.28 (%N2) + %CO)
RUN #1 RUN #2 RUN #3
Md = Dry molecular weight, Ib / Ib-mole. = 29.18 29.16 29.15
0.44 = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44
0.32 = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32
0.28 = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28
Co2, 02, N2, and CO are in percent by volume, dry basis.
RUN #1 RUN #2 RUN #3
Ms 28.27 28.19 28.21 = [Md * (1-Bws) + MH20 * (Bws) |
RUN #1 RUN #2 RUN #3
Ms = Molecular weight of gas , wet basis, Ib /Ib-mole. = 28.27 28.19 28.21
M H20 = Molecular weight of water, 18 Ib / Ib-mole. = 18 18 18
RUN #1 RUN #2 RUN #3
Vs 37.31 38.22 38.31 = 85.49 * Cp \/ p /Ts + 460
Ps * Ms
RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 37.31 38.22 38.31
85.49 = Pitot tube constant, ft / sec. = 85.49 85.49 85.49
Cp = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84
P = Velocity head of stack gas, avg. sq rt. = 0.33580 0.34248 0.34462
Ts = Temperature of stack gas, + 460 (Rankine). = 1948.2083 1961 1946
Ps = Absolute stack gas pressure, barometric + static. = 28.80 28.80 28.80
Ms = Molecular weight of stack gas, wet basis. = 28.27 28.19 28.21
RUN #1 RUN #2 RUN #3
ACFM 15821.95 16211.57 16246.01 = [Stack Area * 60 * Vs
RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 37.31 38.22 38.31
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SCFH

3600

Bws

Tstd

Pstd

Ts

Ps

Vs

RUN #1 RUN #2 RUN #3

Tstd Ps
227390 230154 232946 = 3600 * (1 - Bws ) * Vs * A %
Ts Pstd

RUN #1 RUN #2 RUN #3
= Seconds per hour. = 3600 3600 3600
= Water vapor in the gas stream, proportion. = 0.0817974 0.0869803 0.084805
= Area of stack in sq ft. = 7.07 7.07 7.07
= Standard absolute temperature, 528 R. = 528 528 528
= Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
= Temperature of stack gas, + 460 (Rankine). 1948.2083 1961 1946
= Absolute stack gas pressure, barometric + static. 28.76 28.76 28.76
= Average stack gas velocity, ft/ sec. 37.31 38.22 38.31
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CALCULATIONS

VOC
RUN #1 RUN #2 RUN #3
Lbs/Hr
Propane 0.00510 0.00490 0.00524 = 0.11443 * SCFH * PPM * 10"-6
RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 227390 230154 232946
PPM = PPM = 0.1960352 0.1861953 0.1966794
RUN #1 RUN #2 RUN #3
Lbs/Hr
Carbon 0.00417 0.00401 0.00429 = 0.031182 * SCFH * PPM * 3 * 10" 6
RUN #1 RUN #2 RUN #3
scfth = Standard stack volumetric flow rate. = 227390 230154 232946
PPM = PPM = 0.1960352 0.1861953 0.1966794
3 = Carbon equivalent correction factor for propane. = 3 3 3
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CALCULATIONS
South Afterburner Outlet

RUN #1 RUN #2 RUN #3

"H
1. Vm (std) 43.20 42.42 42.83 = VM *17.64 * PBAR + 13.6 *Y
Tm

RUN #1 RUN #2 RUN #3

Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 43.20 42.42 42.83
vVm = Volume of gas sampled at meter box, cuft. = 45.21 44.38 44.80
17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64
Tm = Average dry gas meter temperature, + 460 Rankine. = 535.58333 535.33333 535.20833
Pbar = Barometric pressure, inches of mercury (Hg) = 28.85 28.85 28.85
H = Average pressure differential across orifice. = 2 2 2
13.6 = Specific gravity of mercury. = 13.6 13.6 13.6
Y = Calibration factor of meter box. = 1.0004 1.0004 1.0004
RUN #1 RUN #2 RUN #3
2. Vw (std) 3.99 4.09 3.92 = Vic * PH20 RTstd = K2 * Vic
Mh20 * Pstd

RUN #1 RUN #2 RUN #3

Vic = Volume of water and silica colected. = 84.7 86.9 83.2

P H20 = Density of water, 0.002201 Ib/ml. = 0.002201 0.002201 0.002201
M H20 = Molecular weight of water, 18.01 Ib/Ib-mole. = 18.01 18.01 18.01
R = |deal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
K2 =0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.08458 0.08803 0.08385 = Vw(std)
Vm(std) + Vw(std)
RUN #1 RUN #2 RUN #3
Bws = Water vapor in the gas stream, proportion. = 0.08458 0.08803 0.08385
Vw(std) = Volume of water vapor in the gas sample, scf. = 3.99 4.09 3.92
Vm(std) = Volume of gas sampled at meter box, scf. = 43.20 42.42 42.83
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RUN #1 RUN #2 RUN #3

md 29.2396 29.2396 29.2328 =
Md = Dry molecular weight, Ib / Ib-mole.

0.44 = Molecular weight of CO2 divided by 100.
0.32 = Molecular weight of O2 divided by 100.

0.28 = Molecular weight of N2 or CO divided by 100.

Co2, 02, N2, and CO are in percent by volume, dry basis.

RUN #1 RUN #2 RUN #3

Ms 28.29 28.25 28.29 =
Ms = Molecular weight of gas , wet basis, Ib /Ib-mole.
M H20 = Molecular weight of water, 18 Ib / Ib-mole.

RUN #1 RUN #2 RUN #3

Vs 30.58 30.95 30.53 =

Vs = Average stack gas velocity, ft / sec.

85.49 = Pitot tube constant, ft / sec.

Cp = Pitot tube coefficient, dimensionless.

P = Velocity head of stack gas, avg. sq rt.

Ts = Temperature of stack gas, + 460 (Rankine).

Ps = Absolute stack gas pressure, barometric + static.
Ms = Molecular weight of stack gas, wet basis.

RUN #1 RUN #2 RUN #3

ACFM 12967.65 13127.84 12949.88 =

Vs = Average stack gas velocity, ft / sec.

[0.44 (%C02) + 0.32 (%02) + 0.28 (%N2) + %CO)

RUN #1 RUN #2 RUN #3
= 29.24 29.24 29.23
= 0.44 0.44 0.44
= 0.32 0.32 0.32
= 0.28 0.28 0.28
[Md * (1-Bws) + MH20 * (Bws) |
RUN#1  RUN#2  RUN#3
= 28.29 28.25 28.29
= 18 18 18
8549 * Cp W "p /Ts + 460
Ps * Ms
RUN#1  RUN#2  RUN#3
= 30.58 30.95 30.53
= 85.49 85.49 85.49
= 0.84 0.84 0.84
= 0.28360 0.28421 0.27818
= 1842.2083 1877 1909
= 28.89 28.89 28.89
= 28.29 28.25 28.29
[Stack Area * 60 * Vs
RUN #1 RUN #2 RUN #3
= 30.58 30.95 30.53
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RUN #1 RUN #2 RUN #3

Tstd Ps
SCFH 197116 195080 190059 = 3600 * (1 - Bws ) * Vs * A % *
Ts Pstd
RUN #1 RUN #2 RUN #3
3600 = Seconds per hour. = 3600 3600 3600
Bws = Water vapor in the gas stream, proportion. = 0.0845824 0.0880319 0.0838546
A = Area of stack in sq ft. = 7.07 7.07 7.07
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
Ts = Temperature of stack gas, + 460 (Rankine). 1842.2083 1877 1909
Ps = Absolute stack gas pressure, barometric + static. 28.85 28.85 28.85
Vs = Average stack gas velocity, ft/ sec. 30.58 30.95 30.53
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CALCULATIONS

VOC
RUN #1 RUN #2 RUN #3
Lbs/Hr
Propane 0.00246 0.00196 0.00166 = 0.11443 * SCFH * PPM * 10" 6
RUN #1 RUN #2 RUN #3
scfth = Standard stack volumetric flow rate. = 197116 195080 190059
PPM = PPM = 0.1092398 0.0877224 0.0764071
RUN #1 RUN #2 RUN #3
Lbs/Hr
Carbon 0.00201 0.00160 0.00136 = 0.031182 * SCFH * PPM * 3 * 10"-6
RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 197116 195080 190059
PPM = PPM = 0.1092398 0.0877224 0.0764071
3 = Carbon equivalent correction factor for propane. = 3 3 3
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Appendix #1

Test Data




Custom Stack Analysis, LLC.
Pitot Traver se Data Sheet

Plant:ggitt Aircraft BrakingSystems Corporat Date 12/7/2020
Location North Afterburner By Ethan M
Run No. Prel Post 1 Post 2 Post 3
POINt# | pitot A P °F Pitot A P °F Pitot A P °F Pitot A P °F

A-1 0.16 1658 0.06 1547 0.08 1651 0.07 1733

2 0.18 1689 0.05 1599 0.10 1692 0.08 1762

3 0.26 1602 0.15 1671 0.11 1669 0.11 1593

4 0.22 1548 0.10 1292 0.09 1545 0.11 1448

5 0.18 1355 0.07 1074 0.07 1295 0.09 1233

6 0.10 1157 0.06 1048 0.06 1198 0.08 1054

B-1 0.04 1680 0.15 1578 0.14 1660 0.11 1634

2 0.05 1720 0.17 1673 0.17 1697 0.22 1726

3 0.04 1612 0.22 1702 0.20 1633 0.22 1630

4 0.07 1413 0.19 1645 0.18 1524 0.16 1349

5 0.07 1235 0.16 1478 0.15 1475 0.14 1150

6 0.06 1118 0.11 1392 0.10 1289 0.11 1032

Run #1 Run #2 Run #3
0.34 1488.21 0.34 1501.13 0.34 1486.33
0328 | 1502 0343 | 1475 0342 | 1527 0347 | 1445
[ Static: 0.53 0.54 0.55 0.53




TEST DATA

COMPANY NAME

Meggitt Aircraft Braking Systems Corporation -

ADDRESS 1204 Massillon Road
CITY Akron

STATE OH

ZIP 44306

TEST METHODS

Methods 1-4 & 25A

CREW MEMBERS

Brian L. Ethan M

LOCATION Outlet
SOURCE North Afterburner
CONTROL

RUN #1 RUN #2 RUN #3
DATE 12/7/2020 12/7/2020 12/7/2020
RUN LENGTH (min) 60 60 60
VOLUME (cubic feet) 45.125 44.390 44,529
Y FACTOR 1.0004 1.0004 1.0004
BAROMETRIC 28.76 28.76 28.76
METER TEMP. (R) 538.58 538.58 538.17
STACK TEMP. (R) 1948.21 1961.13 1946.33
AVERAGE "P 0.34 0.34 0.34
AVERAGE "H 2.00 2.00 2.00
IMPINGER VOLUME 80.80 85.00 83.00
PITOT COEF. 0.84 0.84 0.84
STATIC PRESSURE 0.54 0.55 0.54
STACK AREA 7.07 7.07 7.07
CARBON DIOXIDE 4.33 417 4.17
OXYGEN 12.17 12.33 12.17
NITROGEN 83.50 83.50 83.66




TEST RESULTS

North Afterburner Outlet

12/7/2020
RUN #1 RUN #2 RUN #3

VM (std) 42.741 42.044 42.209
VW (std) 3.808 4.005 3.911
BWS 0.082 0.087 0.085
MD 29.180 29.160 29.154
MS 28.265 28.190 28.208
VS (ft/sec) 37.306 38.224 38.306
SCFH 22738953 | 230153.95 | 232946.44
ACFM 15821.95 1621157 | 16246.01
DCFM 3789.83 3835.90 3882.44

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.
Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.



TEST RESULTS

North Afterburner Outlet

12/7/2020
RUN #1 RUN #2 RUN #3
CEM MONITORING
VOC (Ibs/hr propane) 0.005 0.005 0.005
VOC (Ibs/hr carbon) 0.004 0.004 0.004
North Afterburner Outlet
12/7/2020
RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (ppm) 0.20 0.19 0.20




Plant:

Custom Stack Analysis, L.L.C.
Method 4

2ggitt Aircraft Braking Systems Corporati

North Afterburner Outlet

Date :

12/7/2020

Meter Box
Barometer (Pg) 28.76 ID: 1
Ambient Temp Y 1.0004
AH 1.986
AH Set Point ; 2.0
Time Run Time
Start: 12:14 60
Stop: 13:14
Run #1

Cold Box #

9 Meter Volume Meter Temp cond | vAC
Time Temp "Hg

0 478.000 77 75 41 3
5 481.764 78 76 41 3
10 485.534 79 76 40 3
15 489.282 80 76 40 3
20 493.042 82 77 41 3
25 496.631 81 77 42 3
30 500.430 8l 77 43 3
35 504.175 8l 78 43 3
40 508.275 8l 79 45 3
45 511.755 8l 77 44 3
50 515.450 8l 77 44 3
55 519.230 8l 78 45 3
60 523.125

Vm 45.125

AVG: 79 42.4 3.0
Leak Rate @ 55 "Hg = 0.000




Time Run Time
Start: 13:45 60
Stop: 14:45
Run #2

Cold Box #

6 Meter Volume Meter Temp cond | VAC
Time Temp "Hg

0 526.364 79 77 42 4
5 530.111 79 77 40 4
10 533.812 79 77 39 4
15 537.549 79 77 40 4
20 541.278 80 77 41 4
25 544.972 80 77 42 4
30 548.684 80 77 43 4
35 552.372 80 77 43 4
40 556.058 80 78 45 4
45 559.751 80 78 44 4
50 563.435 80 78 44 4
55 566.535 81 79 46 4
60 570.754

vVm 44.390

AVG: 79 42.4 4.0
Leak Rate @ 8.0 "Hg = 0.000




Time Run Time
Start: 15:13 60
Stop: 16:13
Run #3
Cold Box #
11 Meter Volume Meter Temp Cond | VAC
Time Temp [ "Hg
0 571.148 78 77 39 4
5 574.893 78 77 1 4
10 578.625 79 77 41 4
15 582.387 79 77 43 4
20 586.065 79 78 44 4
25 589.731 80 77 44 4
30 593.435 80 78 45 4
35 597.210 80 78 45 5
40 600.935 79 77 47 5
45 604.645 79 77 45 5
50 608.345 80 77 46 5
55 612.153 79 76 46 5
60 615.677
Vm 44,529
AVG: 78 | 405 [ 50 |
Leak Rate @ 85 | "Hg = 0.000 |




Custom Stack Analysis, LLC.
Pitot Traver se Data Sheet

Plantggitt Aircraft Braking Systems Corpor Date 12/8/2020
Location South Afterburner By Ethan M
Run No. Prel Post 1 Post 2 Post 3
PoInt# | piot A P °F Pitot A P °F Pitot A P °F Pitot A P °F

A-1 0.06 1743 0.08 1231 0.07 1356 0.07 1595

2 0.10 1703 0.11 1449 0.09 1523 0.10 1633

3 0.08 1538 0.11 1435 0.07 1701 0.08 1523

4 0.07 1144 0.10 1395 0.11 1658 0.07 1176

5 0.10 1236 0.09 1121 0.08 1432 0.06 1062

6 0.08 1087 0.07 1046 0.06 1134 0.07 1087

B-1 0.06 1153 0.06 1467 0.05 1473 0.06 1543

2 0.07 1326 0.08 1692 0.08 1657 0.11 1687

3 0.06 1648 0.10 1581 0.07 1682 0.11 1654

4 0.08 1305 0.07 1411 0.10 1519 0.09 1521

5 0.10 1212 0.09 1275 0.09 1389 0.06 1362

6 0.06 1189 0.07 1168 0.06 1222 0.07 1198

Run #1 Run #2 Run #3
0.28 1382.21 0.28 1417.38 0.28 1449.46
0276 | 1409 0292 | 1356 0277 | 1479 0280 | 1420
[ Static: 0.53 0.57 0.55 0.53




TEST DATA

COMPANY NAME fMeggitt Aircraft Braking Systems Corporation -
ADDRESS 1204 Massillon Road
CITY Akron
STATE OH
ZIP 44306
TEST METHODS Methods 1-4 & 25A
CREW MEMBERS Brian L. Ethan M
LOCATION Outlet
SOURCE South Afterburner
CONTROL

RUN #1 RUN #2 RUN #3
DATE 12/8/2020 | 12/8/2020 | 12/8/2020
RUN LENGTH (min) 60 60 60
VOLUME (cubic feet) 45.212 44.380 44.801
Y FACTOR 1.0004 1.0004 1.0004
BAROMETRIC 28.85 28.85 28.85
METER TEMP. (R) 535.58 535.33 535.21
STACK TEMP. (R) 1842.21 1877.38 1909.46
AVERAGE "P 0.28 0.28 0.28
AVERAGE "H 2.00 2.00 2.00
IMPINGER VOLUME 84.70 86.90 83.20
PITOT COEF. 0.84 0.84 0.84
STATIC PRESSURE 0.55 0.56 0.54
STACK AREA 7.07 7.07 7.07
CARBON DIOXIDE 4.83 4.83 4.83
OXYGEN 11.67 11.67 11.50
NITROGEN 83.50 83.50 83.67




TEST RESULTS

South Afterburner Outet

12/8/2020
RUN #1 RUN #2 RUN #3

VM (std) 43.197 42.422 42.834
VW (std) 3.991 4.095 3.921
BWS 0.085 0.088 0.084
MD 29.240 29.240 29.233
MS 28.289 28.250 28.291
VS (ft/sec) 30.576 30.954 30.534
SCFH 197115.57 195079.74 | 190058.77
ACFM 12967.65 13127.84 12949.88
DCEM 3285.26 3251.33 3167.65

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.
Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.



TEST RESULTS

South Afterburner Outet

12/8/2020
RUN #1 RUN #2 RUN #3
CEM MONITORING
VOC (Ibs/hr propane) 0.002 0.002 0.002
VOC (Ibs/hr carbon) 0.002 0.002 0.001
South Afterburner Outet
12/8/2020
RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (ppm) 0.11 0.09 0.08




Plant:

Custom Stack Analysis, L.L.C.
Method 4

2ggitt Aircraft Braking Systems Corporati

South Afterburner Outet

Date :

12/8/2020

Meter Box
Barometer (Pg) 28.85 ID: 1
Ambient Temp 30 Y 1.0004
AH 1.986
AH Set Point ; 2.0
Time Run Time
Start: 8:40 60
Stop: 9:40
Run #1

Cold Box #

12 Meter VVolume Meter Temp cond | VAC
Time Temp | "Hg
0 669.947 77 75 37 4
5 673.645 75 75 38 4

10 677.430 77 77 36 4
15 681.450 77 77 39 4
20 685.020 75 75 39 4
25 688.905 75 76 40 4
30 692.605 76 74 40 4
35 696.250 77 75 43 4
40 700.100 76 74 41 4
45 703.955 77 74 43 4
50 707.740 76 74 42 4
55 711.462 76 74 43 4
60 715.159

Vm 45.212

AVG: 76 40.1 4.0
Leak Rate @ 7.5 "Hg = 0.000




Time Run Time
Start: 10:40 60
Stop: 11:40
Run #2

Cold Box #

11 Meter Volume Meter Temp cond | VAC
Time Temp "Hg
0 716.015 76 74 39 5
5 719.788 76 74 41 5

10 723.551 76 74 43 5
15 727.279 77 75 42 5
20 731.004 76 74 42 5
25 734.717 76 75 44 5
30 738.405 76 75 45 5
35 742.091 77 74 46 5
40 745.754 77 74 46 5
45 749.512 76 75 a7 5
50 753.100 77 74 47 5
55 756.862 76 74 48 5
60 760.395

vVm 44.380

AVG: 75 44.2 5.0
Leak Rate @ 10.0 "Hg = 0.000




Time Run Time
Start: 12:15 60
Stop: 13:15
Run #3
Cold Box #
9 Meter Volume Meter Temp Cond | VAC
Time Temp | "Hg
0 761.450 75 74 42 5
5 765.015 76 74 43 5
10 768.815 77 74 43 5
15 772.445 76 74 44 5
20 776.295 77 74 46 5
25 780.225 76 75 46 5
30 783.825 77 74 a7 5
35 787.550 76 74 a7 5
40 791.281 77 74 46 5
45 795.039 76 75 46 5
50 798.793 76 74 48 5
55 802.514 76 74 46 5
60 806.251
Vm 44.801
AVG: 75 453 | 50
Leak Rate @ 95 | "Hg = 0.000 |




Fyrite
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Technician: f7 / ;4”1
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Appendix #2

Laboratory Data




Ethan M

Lab Data Sheet For: Meggitt Aircraft Braking Systems Corporation - North Afterburner Outlet By:
Moisture Weights Moisture
grams grams grams grams grams grams grams
o Box ID 1 2 3 4 5 6 Drierite
; Gross 821.3 652.2 537.2 981.5
E Tare 9 749.7 651.1 536.5 974.1
Net 71.6 1.1 0.7 0.0 0.0 0.0 7.4
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ Intial Imp mL = 200.0 Impinger Total = 73.4 Total = 80.8
grams grams grams grams grams grams grams
~ Box ID 1 2 3 4 5 6 Drierite
; Gross 688.3 755.3 508.4 956.0
E Tare 6 612.6 754.1 507.8 948.5
Net 75.7 1.2 0.6 0.0 0.0 0.0 7.5
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ Intial Imp mL = 200.0 Impinger Total = 77.5 Total = 85
grams grams grams grams grams grams grams
™ Box ID 1 2 3 4 5 6 Drierite
; Gross 802.2 723.5 535.8 997.8
E Tare 1 729.0 722.6 535.0 989.7
Net 73.2 0.9 0.8 0.0 0.0 0.0 8.1
Reagent H20 H20
mLs 100.0 100.0
grams grams
Intial Imp mL = 200.0 Impinger Total = 74.9 Total = 83




Ethan M

Lab Data Sheet For: Meggitt Aircraft Braking Systems Corporation - South Afterburner Outet By:
Moisture Weights Moisture
grams grams grams grams grams grams grams
o Box ID 1 2 3 4 5 6 Drierite
; Gross 697.9 546.8 625.2 993.1
E Tare 12 622.0 546.1 624.8 985.4
Net 75.9 0.7 0.4 0.0 0.0 0.0 7.7
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ Intial Imp mL = 200.0 Impinger Total = 77 Total = 84.7
grams grams grams grams grams grams grams
~ Box ID 1 2 3 4 5 6 Drierite
; Gross 806.6 723.2 535.6 970.4
E Tare 1 729.2 722.3 535.1 962.3
Net 77.4 0.9 0.5 0.0 0.0 0.0 8.1
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ Intial Imp mL = 200.0 Impinger Total = 78.8 Total = 86.9
grams grams grams grams grams grams grams
™ Box ID 1 2 3 4 5 6 Drierite
; Gross 824.8 652.0 536.9 979.0
E Tare 9 750.0 651.4 536.6 9715
Net 74.8 0.6 0.3 0.0 0.0 0.0 7.5
Reagent H20 H20
mLs 100.0 100.0
grams grams
Intial Imp mL = 200.0 Impinger Total = 75.7 Total = 83.2




Appendix #3

Calibration Data
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Certificate of Analysis

6521856

G“S[ INDUSTRIAL Bt
MEDICAL $64 Mol e

SPECIALTY (859)231-0225 ($88)431.5882

8 EQUIPMENT

Certification Date: 12 January 2017

Cenificate Numbar: 0097B-02T5-CH

Mixture Grade: EPA Protocol Standard Gas Mixture

Lot Number: 0097B-02T5 .

Expiration Date: 12 January 2025

Cylinder Number, EB0D49442

Part Number: T5L EPAZRATAP-14
Mixture Requested . . U (Expanded

Components Composition Certified Composition Uncertainty, k=2)
Propane 43 ppm 47.05 PPM +/- 0.12 PPM (absolute)
Air Balance Balance

Cylinder Pressure:
Production Lab:
Procedure Used:

Analyticai Method:

Muitipoirit Calibration Date:

1900 psi — Do not use below 100 psi (0.7 megapascais}

Tier § Labs, LLC, Indianapolis, IN, PGVP Vendor ID R12017

EPA Traceability Protocoil for Gaseous Calibration Standards Procedure G1.
EPAGOO/R-12/531 May 2012

C3Ha: FTIR

Propane: T2/29/2016

Reference Standards
Serial Numbaer Lot Expiration Type Component Balanca Concentration Uncertainty (%) NIST Refersnce
CALO1TROS 83-1-12 8/17/2017 SRM C3H8 Alr &8.53 by D25 1667h

The calibration resuits published in this centificate were obtained using equipment and standards capable of producing
results that are traceable to National institute of Standards and Technology (NIST) and through NIST to the International
System of Units (S1). The expanded uncertainties, if included on this certtificate, use a coverage factor of k=2 to
approximate the 95% confidence level of the measurement, uniess otherwise noted. If uncertainties are nof included on
this certificate, they are available upon request. This calibration certificate applies only to the item described and shalt not
be reproducad other than in full, without written approval from the calibration facitity. Cafibration certificates without
signatures are not valid. This catibration meets the requirements of ISOAEC 17025-2005.

Lynn
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Calibration complies with ISO/IEC
&j’ 17025, ANSI/NCSL 2540-1, and 9001
A s P01 Cert. No.: 3415-11278230
Traceable® Certiflcate of Calibration for Digital Calipers

Customer :Custom Slack Analysis, LLC 14614 Cenfield Street NE Alliance ,CH-44601 U.S.A.

Instrument Identification:

Model: 3415, S/N: 1018561789 Manufacturer: Control Company
Standards/Equipment:
Rescription Seral Number Due Date NIST Traceable Relerence
Gage Set 99146223 17 Dec 2020 1000449283

Certificate Information:

Techniclan: 57 Procedure: CAL-05 Cal Date: 12 May 2020 Cal Due Date: 12 May 2021
Test Conditions: 55.18%RH 22.45°C 1018mBar

Calibration Data:

Unit(s) : Nominal : As Found InTal  Nominal ° AsLeft ' InTol Min Max FURE TUR
in N.A. . N.A, 0.1000 0.1005 Y 0.099 0.101 0.0003 3.33:1
in NA. N.A, 2.0000  2.0005 Y 1,998 2.002 0.00033 >4:1
in N.A. N.A. 40000  4.0005 Y 3.996 4.004 0.0004 >4:1
in N.A. N.A. 6.0000  6.0005 ¥ 5.994 6.006 0.0005 »4:1

indepth  N.A. N.A. 2.0000 2.000 Y 1.998 2.002 0.00033 >4:1

ininside  N.A. N.A. 10000  1.0005 ¥ 0.999 1.004 0.00031 3.23:1

in step N.A. N.A. 2.0000  1.5985 ¥ 1.998 2.002 0.00033 >4

This cartificate Indicates Traceabllity to standards provided by (NIST) National Institute of Standards and Tachnelogy and/er a Natlonal
Standards Laboratory.

A Tost Lincertsinty Ratic of o laas! 4:1 is maintained unlass oiherwise stated and Is calculated using the sxpanded maasuramens uncariainty. Uncertainty evaluation includes the inetrumant under test
and ia caiculated in accordance wilh the 150 "Gulde lo tha Expreasion of Uncarlainly in Measurement ; {GUM). Tha uncartainty rapragants an expanded uncertainty uaing @ coverape faclor ka2 1o
spproximets 8 95% confidance lwsl. In folsrance conditone ane bosad on 196t resuits faking within specified limils with na reduction by tha uncerainty of the measurement. The reculls cartainad hamin
telats only to the kem calibrated. This certificate ahall not be reproducad except in Rull, without writian appravel of Control Company.

Nomir dard’s Reading; As Lafi=ir t's Reading: In Tolzln Tolerancs: Min/Ma—=Actaptance Rangs; +U=Expanded Measuremant Uncartainly; TUR=Teast Uncartainty Rabo;
Accunscy=:(Max-Min)2; Min=As Lafl Norinal{Rounded) ~ Tolerance, Max= Aa Left Nominai{Rounded) + Toleranca;

ol Vg Mmufﬂm

Nicol Rodriguaz, Qusiity Manager

Mirisa Eims, Technlcal Manager
Nota

Maintaining Accuracy:

In our opinian once calibrated your Digitat Calipers shauld mainain its scouracy. There is no axact way Lo dalamine how long calibration will be mairiained. Digilal Calipers change lisle, if any ai sk, but
can ba affected by aging, tamparature, shock, and contamination.

Recalibration:
Fon factory caloration and re-varliicalion traceable to Mational Irstilte of Standans and Technology contact Control Compary.

Issua Dala ; 12 May 2020

CONTROL COMPANY 12554 Galveston RD Sulte B230 Webster TX USA 77598
Phone 281 482-1714 Fax 281 482-9448 sales@control3.com www.traceable.com

Control Company is an ISAAEC 17025:2005 Calibration Laboralory A d by (AZLA) Amarican Aszociation for Laboratory Accreditation, Cartficata Na. 1750.041.
Contral Company is 150 $001:2015 Quakty Cartified by DNV GL, Cerlificate No, CERT-D18C5.2006-A0-HOU-ANAB,
I ional Laboratory A ditation Cooperation - Multilateral Focognition Amangement (ILAC-MRA).

1ofq Traceabla® is a registered tradamark of Control Company © 2017 Gontrol Gompany
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INGUSTRIAL Scott-Grois Co., Je.

GASES |

664 Mlagnoha Ave.
‘ MEpicat Lamingron, Y 45505
& EOWIPMENT | SPECIALTY (BE5Y3 10278 (58EX433. 5882
Cylinder Number CC444889 Certification Date: 28 April 2017
Mixture Grade: EPA Prolocol Standard as Mixture Expiration Date: 29 April 2025
Certificate Number. 11478-0275-C01 Lot Number: 1147B-02T5
Cylinder Pragsure: 2015 PSIG Cusiomer Part Number TEL EPAZRATAR-19
[ Do not use below 100 psi (0.7 megapascals) I
[ EPA Traceability Protocat for Gaseous Calibration Standards Procedure G 1, EPABO0MR-12/551 May 2012 [
Certified Concentrations
Component Concentration Uncertainty Assay Dates
Propane 24.7 POMA +/- 02 PPM (absolute) 412812047

Air Balance
Analytical Instrumentation
Component Analytical Principle Make Mol Serial MPC Date
Propare FTIR Thermo Antaris IGS AWZ1200117 41712007
Refarence Standards
Sarial Number Lot Expiration Typw Ci it Con b e y (%} NIST Rvference
CC4a59851 218EA-D1TS 111002024 ahis £ans N2 2477 PPM 0.£11 2644a

The calibration results published in this certificate were obtainec using equipment and standards capable of praducing resuits that ane traceable to
National Institute of Standards and Technalogy (NEST) and through NIST to fhe intemationat System of Uinits (S83). The expanded uncenainties, it
inchuded on this centificate, use a coveraga factor of k=2 10 approximate the 95% confidence Javel of the measureément. uniess otherwise noted. f
uncertainties are not included on this certificate, they are available upon request. This calibration certificate applies only 1o the item described and
shai not be reproduced ather than in full, without written approval from the calibration facility. Calibration certificates without signatures are not valid.
This calibration maets the requirements of ISOAEC 17025-2005

{Q/(/OC/(_
A Production Labarstory:

Analyst: Allison Hanover Tier 5 Labs, LLC
5353 W. Southem Ave,

-~
C J| JH, 11/ Inctianapofis, IN 46241

) | I
Reviewsr: ~Jeff Lynn PGVP Vendor 1D R12017




B214 24 R

GASES TULAR IR s eon Co. inc
N
MEDITAY fbipoia b,

& FQUIPMENY | SPECIALTY (R46723 12308 (B8E4T 1588

Cylingder Number: CC4a4089 Certfication Date: 26 Aprit 2017
Mocture Grade: EPA Protocol Standard Gas Midure Expiration Date: 249 Apni 2025
Cartificate Number. 11478-0275-CO1 Lot Number: 1147B-02T5
Cylinger Pressure: 2015 PSIG Custormer Part Number: T5L EPAZRATAP-18

I Do not use below 100 psi (0.7 Megapascais) l

i EPA Traceability Protocot for Gaseous Calibration Standargs Procedure G1, EPABOO/R-12/631 May 2012 I
Certified Concentrations

Component Concentration Lncertainty Assay Oates
Propane 24.7 PPM +i- 0 2 PPM (absokute) 412812017
Alr Balance
Analytical instrumentation
Lomponent Analytical Printiple Make Mode! Serial MPC Date
Propane FTR Therma Antars 1IGS  AWZ1200117 411712017
Reference Standards
Sarisl Nipvbar 1ot Expiration Typw Component B C i Uncerteiny (%) NIET Reference
SCAS3851 2186A-0175 1111/2024 aMIS CaHg N2 2477 PAM 0411 26442

The calibration rasuits published in this cerfificaie were oblained using equipment and standards capable of producing resuits that are traceable to
National Institute of Standards and Technology (NIST) and through NIST to ihe Intemational System of Units (81). The expanded uncenainties, if
included on this certificate, use a cowerage factor of ka2 to approximate the 95% confidence levei of the measurement. Uniess otharwise noted I
uncertainties are not inclused on this cartificate, they are available upon request. This calibration certificate apphies only to the item described and

shat not be raproduced other than in full. without written approvat from the calibration facifity. Gatibration cerlificates without signatures are not vabd.
This calibration meets the requirements of ISOAEC 17025-2005

WW Production Laboratory:

Analyst: Altison Hanover Teer 5 Labs, LLC
5353 W. Southem Ave

Y
(fﬂﬂ 1’/ Indiarapolis, IN 46241

PGVP Vendor 1D R12017

Reviewer: TJeff Lynn



/ \ LIQUID TECHNOLOGY CORPORATION
“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis

- EPA PROTOCOL GAS -
Customer 1E Monitoring Instruments (Worthington, OH)
Date October 06, 2014 %&\L" 7 7b
Delivery Receipt DR-53322 _
Gas Standard 13.8 ppm Propane/Air - EPA PROTOCOL
Final Analysis Date October 06, 2014
Expiration Date October 07, 2022
Component Propane
Balance Gas Air
Analytical Data; DO NOT USE BELOW 100 psig

EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations

Propane: 13.7 ppm +/- 0.1 ppm

Air: Balance

Reference Standards; GMIS Traceability

SRM/GMIS: GMIS SRM-1667h

Cylinder Number: CC-165367 XF-O03R5°B

Concentration: 20.21 ppm Propane {+/- 0.09 ppm) 49.54 ppm Propane (+/- 0.26 ppm)
Expiration Date: 12/02/18 07/12/15

NIST Sample Number: NA 83-1-14

Certification Instrumentation

Component: Propane

Make/Model: Agilent 7890A

Serial Number: CN107361606

Principal of Measurement: GC-FID

Last Calibration: September 28, 2014

Cylinder Data

Cylinder Serial Number; EB-0051537 Cylinder Outlet: CGA 590
Cylinder Volume: 138 Cubic Feet Cylinder Pressure: 1950 psig, 70°F

Analytical Uncertainty and NIST Traceability are in compliance with EPA-6C0/R-12/531,

Certified by:

Cole Dylewski
PGVP Vendor ID: E12014

“UNMATCHED EXCELLENCE”

2048 APEX COURT, APOPKA. FLORIDA 32703 ~ PRONE (407+292-2800 Fax (4073292-3313
wWww LIQUIDTECHCORP.COM

APOPKA, FL * HOUSTON. TX



Calibration complies with ISO/IEC
17025, ANSI/NCSL Z540-1, and 9001
Cert. No.: 1870-11290275

Traceable® Certlficate of Calibration for Digital Barometer Module

Customer :Custom Stack Analysis, LLC 14614 Cenfield Straet NE Alliance ,OH-44601 ,U.S.A.

Instrument kdentification:

Model: 1870, S/N: 90724105 Manufacturer: Control Company
Standards/Equipment;
Description Sarial Number Dus Date NIST Tracsable Refarence
Dighal Tharmomaeter 221197993 10 Oct 2020 4000-10785763
7 Chiled Mimor Hygrometer  31874MH2048MR ' 22Jan2021 18004
Digital Barometer T Dasagoo 01 Nov 2020 1000447551

Certificate Information;
Technician: 57 Procedurs; CAL-31- Cal Date: 17 May 2020 Cal Due Date: 17 May 2021
Test Conditions: 57.18%RH 22.6°C 1012mBar

Calibration Data:

Unit{s} ~ Nominel =~ AsFound . InTol = Nominal AsLeft  InTal Min Max tU TUR
*%RH N.A. N.A. 48.23 32 N 43 53 0.74 L
¢ N.A. N.A. 24.29 24 Y 2320 2520 0.05 24t
mb/hPa MN.A. NA. 806.00 812 Y 795 817 0.62 »4:1
mbhPa  N.A. N.A. 009.98 914 ¥ 899 921 0.62 >4:1
mb/hPa N.A, N.A, 1018.72 1022 ¥ to08 1030 0.62 »4:1

This cartificate indicates Traceability to standards provided by {KIST) Natlonal Institute of Standards and Technology andfor a National
Standards Laboratory.

A Tes! Uncarainty Radio of al Ieast 41 is maingined unkass othsrwise slated and is calcwlated using the expanded magsurement yncerainty. Lincertainty avalyetion includas the instrumeant under Leat
and i cakculztad W 8CCOMENCH with the ISO "Guide to tha Expression of Uncartainty in Maasureiment : (GUM). Tha uncartainly reprasants an expandad uncartainly using a covarage faclor k=2 Io
spovoximate & 95% oonfidance lavel. In iolerance condibong pre based on sl rasuits falking within apacified limits with ne reduction bry the yncartainty of the measurament. Tha results conlained hersin
ralats oty ba tha itnm calibralad. Thia certificate shall nol be regroducad axcepl in full, withaut witien apprval of Control Lompany.

Nomlna!=5&mdam‘g Reading; Ak Laft=insirument's Reading; In Tol=In Toierance; MinfMax=Acceplance Réngs; tU=Expanded Maasurement Lingeriainty; TUR=Test Urceartainty Ratio;
Accurgcy={Max-iny2; Min=As Lafl Nominal(Rounded) — Tolerance; Max= As Laft Nominal{Reunded) + Tolarance;

Nieoi Rodnguez, Quakty Manager Ol

Marisa Eims, Technical Manager
Maote

Maintaining Accuracy:

It our apinion onca calibrated your Digital Barometer Modula should mainiain its acouracy. Thare is no gxact way 1o datermina how king calibration will be maintained. Digital Barometer Modute changa
IHlie, if arvy al i, but can be affecied by aging, lemperature, shock, and contaminetion.

Recallbration:
For factory callbration and re-cetification traceable to Nabional Institute of Standards and Technology contacl Control Company.

lssue Date : 17 May 2020

CONTROL COMPANY 12554 Galveston RD Suite B23p Webstar TX USA 77598
Phone 261 482-1714  Fax 281 482-9448  sales@controll.com www traceahla.com

Conirel Company I8 an ISONEC 17025:2008 Galibration Laboraiory Acgredited by (AZLA) Amarcan Assccislion for Laboralory Accreditalion, Certificate No, §750.01.

Contral Campany & IS0 8001:2015 Quality Certiied bry DNV GL, Cartifcata Mo. GERT-D1805-2006-A- HOU-ANAS.
Irernational Labafatory Accreditation Coaperation - Multilatersl Recognition Amangement {ILAC-MRA),

Toft Traceablo® is & rogistersd trademark af Control Company © 2017 Contral Co
an mpany



Calibration complies with ISO/IEC
-;,'I_ae, “-i!bf %’ 17025, ANSI/NCSL Z540-1, and 9001

S, Cert. No.: 3415-10347847
Traceable® Certificate of Calibration for Digital Calipers

ot

Marnufactured for and distributed by : Contrdl Company 12554 Galveston Rd B230, Webster, TX 77538

Instrument ldentification:

Maodel: 3415, S/N: 192125551 Manufacturer: Control Company
Standards/Equipment:
Description Sefial Number Due Date T le Refaren
Gage Block Set 99146223 06 Dec 2019 1000434942

Certificate Information:
Tachnician: 57 Procedure: CAL-05 Cal Date: 23 Apr 2018 Cal Due Date: 23 Apr 2021
Test Conditions: S$7.01%RH 23.96°C 1018mBar

Calibration Data: {New Instrument)

Unit{s}  Maminal  As Found In Tal Nominal Ay Left In Tal Min Max U TUR
in N.A. N.A. 0.1000 4.0995 Y 0.099 0.101 0.0003 3.3341

in N.A. N.A. 2.0000 1.9985 Y 1.948 2.002 0.00033 »4:1

in MN.A. N.A. 4.0000 3.998 Y 3.996 4.004 0.0004 >4:1

in N.A. N.A. 6.0000 5.997 Y 5.954 6.006 0.0005 >4:1

In depth N.A. N.A. 2.0000 1.998 Y 1.998 2.002 0.00033 411
in inside N.A, N.A. 1.0000 0.9995 Y 0.39% 1.001 0.0002314 3231
in step N.A, N.A, 2.0000 2.000 Y 1.998 2.002 0.00033 »4:1

This certificate indicates Traceability to standards provided by (NIST) National Institute of Standards and Technology and/or a National
Standards Laboratory.

A Test Untertainty Ratia of al laast 4.1 & mainfained unless otherwiss atated and is caleLiated Lakyg the sxpanded measurement uncariainty. Uncertainty evaivation indudes the instrument under tast
and is calaulaled in accordance with the SO “Guide to 1he Expression af Uncertainty in Measursenant © (GUM), The uncertainty rapresants an axpanded uncerlainly usiryg a coverage facior k=2 lo
approximate a 95% confidance lavel, In tolarance condibons are baved on teat rsulte fafking within spacifled mits with no reduction by tha uncertainty of tha maasuremsni, The results contained heisin
1alzle only 10 the item calibrated. This cariificate shall not be reproducad excapt in full, witroul written approval of Conirol Company.

Nominal=Standard's Reading; As Lef=insrument's Reading; In Tol=In Tolsrance; Minfdax=Acceptance Range: + U=Expanded Measurement Unceranty; TUR=Teat Uncartainly Ratio;
Atcurady =t{Max-Min}2; Min=Ag Loft Nominal{Roundad) — Tolerance: Max= As Lefl Neminal(Rounded) + Tolerance;

Mt A

-
A Jucion. Technical Manage
hote

Maintaining Accuracy:

In aur opinion onca calibraled your Digital Calipers shoukd maintain &s accuracy, There Is no exact way to delanmine how long caibration will be mairtained. Digital Calipars change liltle, # any a¢ gll. but
can pe affacted by aging, temperature, sBhock, 8nd contamination,

7 Recalibration;

Far factory galibration and re-ceification traceable o National insiituts of Standards and Technokgy conlact Conlrol Campany.

CONTROL COMPANY 12554 Galvesion RD Suite B230) Webster TX USA 77598
Phane 281 482-1714 Fax 281 482-9448 sales@controld.com  www.controll.com
Cantrol Campany is an ISONEC 17025:2005 Cakbration Laboratory Accrecitod by [AZLA) Amarican Association for Labintalary Accroditation, Certificate No. 1750.01.
Contrel Company is 150 9D01:2D08 Quality Certifiad by DNV GL, Cartificate No. CERT-01805-2005-A0-HOU-RvA.
[nternational Laboratory Accreditalion Cooperation {ILAC) - Myltilateral Racognition Arrangemant (MRA).

1afi Tr bleX is 3 ragisierad rad i of Control Company

@ 2017 Sontrel Campany
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MATHESON

ask. . The Gas Protessianals’

Certificate of Batch Analysis

E
To Matheson
i
Sates Orger No: !
Purchase Crder: s
i
|
Marnufacturing Lacation ]{
MMatheson FProduct: Air Cylinder Size: 1L :
1055 Garcen Srest Valve: CGA 555 :
Greensourg, P& 15607 Grade: Litra Zero ;
Part No:  G2001314%
}
!
¥
!
Pressure: 2640 254 :
CYLINDER NUMBER(S) : |
Certifiec Analytical
T45203Y Campaonent Specification Concentration |  Units Method
30-872 Oxygen 20- 22 20.8 B, J
W-150273 THC <01 0 a1 P c ~
TWC-583435 Water ] <2 1 & opm F
2759432V Cabon Cionge < P ppo: H
3041701y Carbon Manoxide <1 D | pEm . H
#4598 ; i B
, BA-1423 ; o
NK00455
. 1894 !
Q8572 i i
784192 B | i
35974567 |
35804256 i
325753 _— COMMENTS
461382 Product Composition verified By ‘nstrumentalivn calibrated wib zt least chg of the fal
weights, gas mixuies traceatie o MIST weighs. NIST Q23 stangards such as NTRM
rmanufacturer NIST calibrations i
!
Analytical Method Key
A Trudh OxyuBn ansyrer G
LGt Nao: 1785‘(‘11520 ] Je SPCOIILGRERE W g Lnnd vy ddetectr I3
- Gas clnernalagrzr weh famis o taine getector '
Fill Date 4/25/2015 i} Trave vv cgon analyrer i E
E loa npsitozaroo analyvzer K ‘
¥ Bpeonic mariue anary e L .
IMPORTANT

The intormation contamed herein bas heen prepared at your TEUuCSE by qualified expents within Mathesan. While we belave that the irformation is accufale withng e
lirnits of i snalyice! methogs tmptoyed and i3 conmplex $o the extent of the speciiied anatys:s performed, we make no Warranty or representaton as 1o the Zuntkbilly
of the uze of B infennauen fa S0Y parcular purpase. The information s offered witk the undsratancing that any uss of tho INFOrmEtion v ot tim snle disciat oa anud nisk

et the user i no euent saall ihe tiability ol Matheson arising out a7 the use of te Infarmation contained herein excsed the Te¢ exlablished for Hroviing suck i itonmation

;iu/tt::}rmgnpﬂ,cen;ﬂes that [ne prodtici(s) listed akbove reflect 485 Phase py voinne (wnjess clherwise mdicatady and meat o
migtn

o .
wwﬂcanon(s:
S pc 12720116

Anatysi Date




MATHESON Analysis Report

ask, . .Tha Gas Profossionals™

4
@

B To:
Manufacturing Location
1650 ENTERPRISE PARIWAY Product: FID Fuel Zero Grade 40% H2 / 60% He Cylinder Size: 2R
TWINSBURG, OH 44087 Valve: CGA 350 BR
Grade: CERTIFIED
MTG Part No: GOSE7147X Contents:
Net: 72 ft% 2.05 m?
Fressure: 2000 psig @ 70°F; 13891 kPg @ 21°C
CYLINDER NUMBER{S)
£p012879 Requested . Certified. .- _ : _ Blend - Cerilfied
%~ Concentration Concentration ... Units - [ Tolerance . Accaracy
Hydregen 40 40.02 % 2% (abs} +2
Halium Balancg Balance
> _Certified - I T
Post Fill Impurity. Anafysls.. | . Specification - Concentratlon -] “Units- - Analysis Method - .
THC as Methans < 0.5 ND < 1] ppm l
T
TRACEABILITY

LotNo: 1099638166 COMMENTS

Fill Date: 02/10/2017

Expiration Date:  (2/13/2020

Analysis Date: 0211372017 J

Unless otherwise Indicated, Matheson Tri
issqed electLo_nically and data valid.

C)M et ALt bt e

-Gas terms and ¢ondltions govern the

ated by electronic signature. For furthe:

C}t«/_‘(—mx” e
I/

0211372017

product data contained herein. This document was

r information visit www.matheson-trigas.com

L em e N,
0211372017

Judy Zzdravec - Analyst

Date
Page 1 of 1

Judy Zadravec - QA Approval Date
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7410 Worthington-Galena Road
Worthingten, Chio 43085
Phone: (614) 436-4533

Fax: (614) 436-9144

—
MOMNITORING
INSTRUMRMERNTS

Industriat Environmental Monitoring Instruments, Inc, Webslte: www.ierents.com

Temperature Calibration Certificate

Instrument: H-B Thermometer Date: 4/6/2020
Serial # 4AG6108 Technician: Sam Shults
Lab Standard Thermometer Mark
169.9 170.0
190.0 190.0
204.8 205.0
2146 215.0

Accuracy=1F

Reference Standards
PIE 5258 sn. 116765 Cal Due: $/8/2020

Hart 8103 Temp Dry Well

Instrument must be calibrated and operated according to manufacturers specifications
The caitbration standards used are NIST traceable

specializing in Safety and Environmental Test Equipment and Suppiics.




7410 Worthington-Galena Road
Waorthinglon, Ohio 43085
Phone: (614) 436-4933

Fax: (614) 436-9144

MOMNITORI NG
INMRNSTRUMMEMNNTS

Industrial Environmental Monitoring Instruments, Inc. Website: www.ierents.com

Temperature Calibration Certificate

Instrument. H-B Thermometer Date: 4/6/2020
Serial # 4B5200 Technician: Sam Shults

Lab Standard Thermorneter Mark
30.1 30.0
50.1 50.0
70.0 70.0
880 88.0

Accuracy=1F

Reference Standards
PIE 525B sn. 118765 Cal Due: 9/6/2020
Hart 8103 Temp Dry Well

Instrument must be calibrated and operated according to manufacturers specifications
The calibration standards used are NIST traceable

Specializing in Safery and Environmental T'est Equipment and Supplics.




THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

CALIBRATION DATE 1.}/33//? Y Ar0DRTwo (A onign Ps 39 He

CALIBRATIONS IN ICE WATER AND BOILING WATER USING & H-B PRECISION GLASS THERMOMETER
No. 4B5200, ASTM NO. 63F FOR ICE WATER AND H-B NQ. 4A6108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
c PRECISION TC PRECISION <
OVEN THERMOCOUPLES
0-1 32 1 212 YRR
o-2 32 3 212 23
03 32 2 212 2l
0-4 32 1 212 Y
0-5 32 3 212 LYY
06 32 2 212 314
o7 32 2 | 212 ot
Q-8 32 B 212 213
0-9 32 2 212 Q)
0-10 32 PN 212 Y EY
0-11 32 21 212 Y1
0-12 32 3) 212 gl
STACK THERMOCOUPLES

25-1 32 kY 212 oLt
25-2 32 31 212 BRI
25-3 32 33 212 D))
351 32 I 212 aly
352 32 2 212 a3
353 32 2/ 212 o
35-4 32 1] 212 all
355 32 3 212 RN
45-1 32 3 212 21D
452 32 3] 212 _Ql
a5 32 3 212 A
as4 32 72 212 2173
45:5 32 31 212 N
45-6 32 3 212 YR
55-1 32 33 212 23
352 32 23~ 212 i
553 32 33 212 yi3
65-1 32 44 212 D
b5-2 32 3 212 2l
65-3 32 "2 ) 212 Al
54 2 33 12 EXF)
851 32 23 212 |
252 2 32 21z S
105-1 32 %o 212 3
105-2 32 3 212 i:fL
125-1 32 'bl 7212 a“



THERMOCOQUPLE CALIBRATICNS FOR SOURCE SAMPLING APPARATUS

CAUBRATION DATE 13,/3'3/;7 By AR W Chrasnyaay Po Q¥ 76

CALIBRATIONS (N ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS TRERMOMETER
No. 485200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 4A5108, ASTM NQ. 66F FOR BOILING WATER,

ICE WATER BOILING WATER
TC PRECISION C PRECISION IC
CONDENSOR THERMOCOQUPLES
1 32 X 212 LIl
c-2 32 31 212 o
c-3 32 g3 212 _au
c-4 32 21 212 al
€5 32 2| 212 by
[ 32 2 9 212 RTEY
c-7 32 31 212 ahi
8 32 " 212 2Lt
c-9 32 3 212 il
PROBE THERMOCOUPLES
2p-1 32 b 212 2!
_28-2 32 2] 212 a
2P-3 32 3] 212 _ 2
LD} 32 2o 212 2 1oh
3P-2 32 "3 ) 212 DY
3p.3 32 2 212 AN
3p4 32 T 212 LYY
3p-5 32 173 212
4P-1 32 32 212 ;1—31
ar2 32 33 212 YN
ap-3 32 K 212 ERY
40-4 32 _ 3 212 ETEY
4p-5 32 3~ 212 21|
4r-6 32 33 212 20D
3P-1 32 2.) 212 TR
58:2 32 R 212 1]
283 32 2] 212 L1
EP-1 32 3] 212 31
6p-2 32 ) 212 Y
6P-3 32 21 212 2.1
6P-4 32 Tt 2132 EYY
8P-1 32 Jk 212 Sy
ge-2 32 1) 212 > L
10p1 32 333 212 H\ T
10P-2 32 3> 212 DA
12P-1 32 sy 212 AV




Cient: /I t/ﬁ)f) I“H‘ Fitot Tube Inspection Date: |2 - (ﬂ 20
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Probye Minimum Interferences
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CX =757 ; P XD, (+= 157 g
 Zp (= 75 ! | | . |
Pa Distance balween where pitots adjoin to Lip of pita! {Must be betyean 1,05 & 1.50 times 0.0, of fubing)
Fi Distance between where pitols adjoin 1o lip of pitot (Must be betwean 1.08 & 1.50 fimes 0.0, of tubing}
I Diameler of pitof lube {0.375 inches on aij pitots}
b3 Dist@nc betwaen the tip of the 'mpact and static line along the iength of the pitat (Must be <1/8 inch((. 1 2500
G Spacing between Pilof iubes where welded toszther (Must e <3/32 inch {0.0313))
@1 Angle atross opening of Pito! fube irom side Lo side o perpendicular to length of prabe {Must be <10 Deg)
a2 Angle across opening of Fitol be from side 1o side or perpendiculer to lengih of probe (Must be <10 Deg}
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k2 Angie anross apening of Pitot tube fram side o side or perpendicular to length of probe {Must be <5 Deg)
¥ Distance between side of narzle and sida of pitat tude {Must be >3/4 inch)
Zn Distanze fram center of pilot opening back to Iy of thermal couple {(Must be >=3/4 inch (0,75))
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THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

CALIBRATION DATE !4/;1'3/( ? By /4)0042503 CArSnErIPb D8 44

CALIBRATIONS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 4B5200, ASTM NO. 63F FOR ICE WATER AND H-B NOQ. 4A6108, ASTM NO. 66F FOR BOILING WATEZR.

ICE WATER BOILING WATER
IC PRECISION TC PRECISION TC
METER THERMOCOUPLES

1M-1 32 S 212 Y
1M-2 32 31 212 S H
2M-1 32 3 212 LYY
2mM-2 32 3 212 1)
3Mm-1 32 By 212 = 1)
3M-2 32 3 212 PR
am:1 32 33 212 213
am-2 3z 373 212 203
SM-1 32 3 212 LYRY
sM-2 32 2J 212 D
§M-1 32 2a 212 21
EM-2 32 | 212 o}
IM-1 32 ] 212 EX]
M2 32 A 212 B
8M-1 32 3 212 ah
gM-2 32 31 212 o
SM-1 32 31} 212 Q0
aM-2 32 _ 31 212 an
10M-1 32 3N 212 2.1
10m-2 32 - ; 212 =Y Q
15M-1 32 23 212 212
15M-2 32 T3 212 gfla
17M-1 32 3 Y 212 J \ g
17M-2 32 "2'3 212 3|"3
18M-1 32 X 212 \
18M-2 32 :7_9. 212 3%

THERMOCQUPLE TEMPERATURES ARE READ ON THE DTI DURING TEST.

DTI CALIBRATED BY ALTEK 22 TC SOURCE $# 148546 OR S# 243783 FRIOR TO TC CAL.



Appendix #4

Monitoring Data




Meggitt Aircraft Braking Systems Crporation

North Afterburner Outlet

voC

47.21
47.27
46.81
47.04
46.75
1.44
0.15
0.15
0.15
0.15
0.15
8.87
13.38
13.43
13.55
13.44
13.62
13.49
19.58
24.60
24.76
24.77
24.20
23.85
23.63
1.57
0.16

0.15
0.15
0.18
0.15
0.15
0.15
0.23
0.19
0.15
0.15
0.15
0.40
0.25
0.17
0.15
0.15
0.15
0.15
0.15
0.15
0.21
0.15
0.15
0.15
0.15

Time Stamp
12/7/2020 11:46:59 AM
12/7/2020 11:48:00 AM
12/7/2020 11:49:00 AM
12/7/2020 11:50:01 AM
12/7/2020 11:51:02 AM
12/7/2020 11:52:02 AM
12/7/2020 11:53:03 AM
12/7/2020 11:54:03 AM
12/7/2020 11:55:04 AM
12/7/2020 11:56:05 AM
12/7/2020 11:57:05 AM
12/7/2020 11:58:06 AM
12/7/2020 11:59:06 AM
12/7/2020 12:00:07 PM
12/7/2020 12:01:08 PM
12/7/2020 12:02:08 PM
12/7/2020 12:03:09 PM
12/7/2020 12:04:09 PM
12/7/2020 12:05:10 PM
12/7/2020 12:06:11 PM
12/7/2020 12:07:11 PM
12/7/2020 12:08:12 PM
12/7/2020 12:09:12 PM
12/7/2020 12:10:13 PM
12/7/2020 12:11:14 PM
12/7/2020 12:12:14 PM
12/7/2020 12:13:15 PM

12/7/2020 12:14:15 PM Start Run 1

12/7/2020 12:15:16 PM
12/7/2020 12:16:11PM
12/7/2020 12:17:12 PM
12/7/2020 12:18:12 PM
12/7/2020 12:19:13 PM
12/7/2020 12:20:13 PM
12/7/2020 12:21:14 PM
12/7/2020 12:22:14 PM
12/7/2020 12:23:15 PM
12/7/2020 12:24:16 PM
12/7/2020 12:25:16 PM
12/7/2020 12:26:17 PM
12/7/2020 12:27:18 PM
12/7/2020 12:28:18 PM
12/7/2020 12:29:19 PM
12/7/2020 12:30:19 PM
12/7/2020 12:31:20 PM
12/7/2020 12:32:20 PM
12/7/2020 12:33:21 PM
12/7/2020 12:34:22 PM
12/7/2020 12:35:22 PM
12/7/2020 12:36:23 PM
12/7/2020 12:37:24 PM
12/7/2020 12:38:24 PM

VOC
High
Mid

Low

High

Zero

Low

Bias

Conc.
47.05
24.7
13.7



0.24 12/7/2020 12:39:25 PM
0.38 12/7/2020 12:40:25 PM
0.16 12/7/2020 12:41:26 PM
0.26 12/7/2020 12:42:26 PM
0.15 12/7/2020 12:43:27 PM
0.15 12/7/2020 12:44:28 PM
0.18 12/7/2020 12:45:28 PM
0.16 12/7/2020 12:46:29 PM
0.15 12/7/2020 12:47:29 PM
0.15 12/7/2020 12:48:30 PM
0.15 12/7/2020 12:49:31 PM
0.15 12/7/2020 12:50:31 PM
0.24 12/7/2020 12:51:32 PM
0.17 12/7/2020 12:52:32 PM
0.35 12/7/2020 12:53:33 PM
0.57 12/7/2020 12:54:34 PM
0.15 12/7/2020 12:55:34 PM
0.15 12/7/2020 12:56:35 PM
0.15 12/7/2020 12:57:36 PM
0.15 12/7/2020 12:58:36 PM
0.15 12/7/2020 12:59:37 PM
0.15  12/7/2020 1:00:37 PM
0.15  12/7/2020 1:01:38 PM
0.15  12/7/2020 1:02:38 PM
0.15  12/7/2020 1:03:39 PM
0.22  12/7/2020 1:04:40 PM
0.15  12/7/2020 1:05:40 PM
0.15  12/7/2020 1:06:41 PM
0.16 12/7/2020 1:07:42 PM
0.15  12/7/2020 1:08:42 PM
0.15  12/7/2020 1:09:43 PM
0.15  12/7/2020 1:10:43 PM
0.15  12/7/2020 1:11:44 PM
0.20  12/7/2020 1:12:45 PM
0.15  12/7/2020 1:13:45 PM
0.15  12/7/2020 1:14:46 PM Stop Run 1
0.18 Avg

0.15  12/7/2020 1:15:46 PM
0.15  12/7/2020 1:16:47 PM
0.15  12/7/2020 1:17:48 PM
0.15 12/7/2020 1:18:48 PM
3.82  12/7/2020 1:19:49 PM
25.08  12/7/2020 1:20:49 PM
25.07  12/7/2020 1:21:50 PM Bias
2490 12/7/2020 1:22:51 PM
25.10 12/7/20201:23:51 PM
25.06 12/7/2020 1:24:52 PM
25.05 12/7/2020 1:25:52 PM
25.12  12/7/2020 1:26:53 PM
2229  12/7/2020 1:27:54 PM
0.16  12/7/2020 1:28:54 PM
0.15  12/7/2020 1:29:55 PM Zero
0.15  12/7/2020 1:30:55 PM
0.15  12/7/2020 1:31:56 PM
0.15  12/7/2020 1:32:57 PM
0.15  12/7/2020 1:33:57 PM
0.19  12/7/2020 1:34:58 PM
0.15 12/7/2020 1:35:58 PM
0.15  12/7/2020 1:36:59 PM
0.17  12/7/2020 1:38:00 PM
0.15  12/7/2020 1:39:00 PM
0.28  12/7/2020 1:40:01 PM



0.28
0.20
0.15
0.15
0.15

0.18
0.23
0.16
0.15
0.15
0.15
0.15
0.15
0.25
0.18
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.17
0.31
0.18
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.21
0.17
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.27
0.34
0.16
0.15
0.15
0.15
0.15
0.15
0.18
0.15
0.15
0.15
0.15
0.15
0.24
0.18

12/7/2020 1:40:01 PM
12/7/2020 1:41:02 PM
12/7/2020 1:42:02 PM
12/7/2020 1:43:03 PM
12/7/2020 1:44:03 PM

12/7/2020 1:45:04 PM
12/7/2020 1:46:04 PM
12/7/2020 1:47:05 PM
12/7/2020 1:48:06 PM
12/7/2020 1:49:06 PM
12/7/2020 1:50:07 PM
12/7/2020 1:51:08 PM
12/7/2020 1:52:08 PM
12/7/2020 1:53:09 PM
12/7/2020 1:54:09 PM
12/7/2020 1:55:10 PM
12/7/2020 1:56:11 PM
12/7/2020 1:57:11 PM
12/7/2020 1:58:12 PM
12/7/2020 1:59:12 PM
12/7/2020 2:00:13 PM
12/7/2020 2:01:14 PM
12/7/2020 2:02:14 PM
12/7/2020 2:03:15 PM
12/7/2020 2:04:15 PM
12/7/2020 2:05:16 PM
12/7/2020 2:06:17 PM
12/7/2020 2:07:17 PM
12/7/2020 2:08:18 PM
12/7/2020 2:09:18 PM
12/7/2020 2:10:19 PM
12/7/2020 2:11:20 PM
12/7/2020 2:12:20 PM
12/7/2020 2:13:21 PM
12/7/2020 2:14:21 PM
12/7/2020 2:15:22 PM
12/7/2020 2:16:23 PM
12/7/2020 2:17:23 PM
12/7/2020 2:18:24 PM
12/7/2020 2:19:25 PM
12/7/2020 2:20:25 PM
12/7/2020 2:21:26 PM
12/7/2020 2:22:27 PM
12/7/2020 2:23:27 PM
12/7/2020 2:24:28 PM
12/7/2020 2:25:29 PM
12/7/2020 2:26:30 PM
12/7/2020 2:27:31 PM
12/7/2020 2:28:32 PM
12/7/2020 2:29:36 PM
12/7/2020 2:30:37 PM
12/7/2020 2:31:38 PM
12/7/2020 2:32:42 PM
12/7/2020 2:33:43 PM
12/7/2020 2:34:46 PM
12/7/2020 2:35:47 PM
12/7/2020 2:36:50 PM
12/7/2020 2:37:51 PM
12/7/2020 2:28:52 PM
12/7/2020 2:39:53 PM
12/7/2020 2:40:55 PM
12/7/2020 2:41:56 PM

Start Run 2



0.15
0.15
0.15
0.15
0.17

0.15
0.15
0.26
0.23
0.19
0.15
0.15
0.15
0.15
0.40
16.34
23.90
24.47
24.70
24.62
24.46
24.44
24.69
21.88
0.15
0.15
0.15
0.15
0.15
0.15
0.22
0.15

0.15
0.15
0.25
0.36
0.24
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.20
0.37
0.21
0.15
0.15
0.15
0.15
0.15
0.15

12/7/2020 2:42:58 PM
12/7/2020 2:43:59 PM
12/7/2020 2:44:01 PM
12/7/2020 2:45:02 PM

12/7/2020 2:46:03 PM
12/7/2020 2:47:04 PM
12/7/2020 2:48:05 PM
12/7/2020 2:49:06 PM
12/7/2020 2:50:07 PM
12/7/2020 2:51:08 PM
12/7/2020 2:52:08 PM
12/7/2020 2:53:09 PM
12/7/2020 2:54:10 PM
12/7/2020 2:55:10 PM
12/7/2020 2:56:11 PM
12/7/2020 2:57:12 PM
12/7/2020 2:58:12 PM
12/7/2020 2:59:13 PM
12/7/2020 3:00:13 PM
12/7/2020 3:01:14 PM
12/7/2020 3:02:15 PM
12/7/2020 3:03:15 PM
12/7/2020 3:04:16 PM
12/7/2020 3:05:16 PM
12/7/2020 3:06:17 PM
12/7/2020 3:07:18 PM
12/7/2020 3:08:18 PM
12/7/2020 3:09:19 PM
12/7/2020 3:10:19 PM
12/7/2020 3:11:20 PM
12/7/2020 3:12:21 PM

12/7/2020 3:13:21 PM
12/7/2020 3:14:22 PM
12/7/2020 3:15:22 PM
12/7/2020 3:16:23 PM
12/7/2020 3:17:24 PM
12/7/2020 3:18:24 PM
12/7/2020 3:19:25 PM
12/7/2020 3:20:26 PM
12/7/2020 3:21:26 PM
12/7/2020 3:22:27 PM
12/7/2020 3:23:27 PM
12/7/2020 3:24:28 PM
12/7/2020 3:25:29 PM
12/7/2020 3:26:29 PM
12/7/2020 3:27:30 PM
12/7/2020 3:28:30 PM
12/7/2020 3:29:31 PM
12/7/2020 3:30:31 PM
12/7/2020 3:31:32 PM
12/7/2020 3:32:33 PM
12/7/2020 3:33:33 PM
12/7/2020 3:34:34 PM
12/7/2020 3:35:35 PM
12/7/2020 3:36:35 PM
12/7/2020 3:37:36 PM
12/7/2020 3:38:36 PM
12/7/2020 3:39:37 PM
12/7/2020 3:40:38 PM
12/7/2020 3:41:38 PM

Stop Run 2
Avg

Bias

Zero

Start Run 3



0.15  12/7/2020 3:41:38 PM
0.15  12/7/2020 3:42:39 PM
0.15  12/7/2020 3:43:39 PM
0.15  12/7/2020 3:44:40 PM
0.15  12/7/2020 3:45:41 PM
0.15  12/7/2020 3:46:41 PM
0.24  12/7/2020 3:47:42 PM
0.46  12/7/2020 3:48:42 PM
031  12/7/2020 3:49:43 PM
0.18  12/7/2020 3:50:44 PM
0.15  12/7/2020 3:51:44 PM
0.15  12/7/2020 3:52:45 PM
0.15  12/7/2020 3:53:45 PM
0.15  12/7/2020 3:54:46 PM
0.17  12/7/2020 3:55:47 PM
0.15  12/7/2020 3:56:47 PM
0.15  12/7/2020 3:57:48 PM
0.15  12/7/2020 3:58:48 PM
0.15  12/7/2020 3:59:49 PM
0.15  12/7/2020 4:00:50 PM
0.15  12/7/2020 4:01:50 PM
0.15  12/7/2020 4:02:51 PM
0.23  12/7/2020 4:03:51 PM
0.29  12/7/2020 4:04:52 PM
0.20  12/7/2020 4:05:53 PM
0.15  12/7/2020 4:06:53 PM
0.15  12/7/2020 4:07:54 PM
0.15  12/7/2020 4:08:54 PM
0.15  12/7/2020 4:09:55 PM
0.16  12/7/2020 4:10:56 PM
0.15  12/7/2020 4:11:56 PM
0.15 12/7/2020 4:12:57 PM
0.17  12/7/2020 4:13:57 PM Stop Run 3
0.18 Avg

0.15  12/7/2020 4:14:58 PM
0.15  12/7/2020 4:15:59 PM
0.15  12/7/2020 4:16:59 PM
0.27  12/7/2020 4:17:01 PM
0.19 12/7/2020 4:18:02 PM
0.15  12/7/2020 4:19:02 PM
0.15  12/7/2020 4:20:03 PM
0.15  12/7/2020 4:21:03 PM
0.15  12/7/2020 4:22:04 PM
1.05  12/7/2020 4:23:04 PM
22.63  12/7/2020 4:24:05 PM
24.79  12/7/2020 4:25:06 PM
25.52  12/7/2020 4:26:06 PM Bias
25.51  12/7/2020 4:27:07 PM
25.05  12/7/2020 4:28:07 PM
25.50 12/7/2020 4:29:08 PM
25.64 12/7/2020 4:30:08 PM
25.67 12/7/2020 4:31:09 PM
10.69  12/7/2020 4:32:10 PM
0.15  12/7/2020 4:33:10 PM Zero
0.15  12/7/2020 4:34:11 PM
0.15  12/7/2020 4:35:12 PM



Meggitt Aircraft Braking Systems Corporation
South Afterburner Outlet

voC

46.92
47.22
47.23
47.22
47.41
47.67
47.86
12.15
0.02
0.02
0.02
0.02
0.79
0.02
0.02
1.08
12.10
13.10
13.40
13.43
13.36
12.95
12.75
12.80
12.03
19.00
23.96
24.87
24.84
24.94
24.50
24.36
24.37
20.03
0.03
0.02
0.02
0.49
0.21
0.02

0.02
0.02
0.02
0.48
0.15
0.02
0.02
0.02
0.02
0.02
0.34

Time Stamp
12/8/2020 7:59:44 AM
12/8/2020 8:00:45 AM
12/8/2020 8:01:45 AM
12/8/2020 8:02:46 AM
12/8/2020 8:03:46 AM
12/8/2020 8:04:47 AM
12/8/2020 8:05:48 AM
12/8/2020 8:06:48 AM
12/8/2020 8:07:49 AM
12/8/2020 8:08:50 AM
12/8/2020 8:09:50 AM
12/8/2020 8:10:51 AM
12/8/2020 8:11:51 AM
12/8/2020 8:12:52 AM
12/8/2020 8:13:52 AM
12/8/2020 8:14:53 AM
12/8/2020 8:15:54 AM
12/8/2020 8:16:54 AM
12/8/2020 8:17:55 AM
12/8/2020 8:18:56 AM
12/8/2020 8:19:56 AM
12/8/2020 8:20:57 AM
12/8/2020 8:21:57 AM
12/8/2020 8:22:58 AM
12/8/2020 8:23:59 AM
12/8/2020 8:24:59 AM
12/8/2020 8:26:00 AM
12/8/2020 8:27:00 AM
12/8/2020 8:28:01 AM
12/8/2020 8:29:02 AM
12/8/2020 8:30:02 AM
12/8/2020 8:31:03 AM
12/8/2020 8:32:03 AM
12/8/2020 8:33:04 AM
12/8/2020 8:34:05 AM
12/8/2020 8:35:05 AM
12/8/2020 8:36:06 AM
12/8/2020 8:37:06 AM
12/8/2020 8:38:07 AM
12/8/2020 8:39:08 AM

12/8/2020 8:40:08 AM
12/8/2020 8:41:09 AM
12/8/2020 8:42:10 AM
12/8/2020 8:43:10 AM
12/8/2020 8:44:11 AM
12/8/2020 8:45:11 AM
12/8/2020 8:46:12 AM
12/8/2020 8:47:12 AM
12/8/2020 8:48:13 AM
12/8/2020 8:49:14 AM
12/8/2020 8:50:14 AM

VOC
High
Mid

Low

High

Zero

Low

Bias

Start Run 1

Conc.
47.05
24.7
13.7



0.15 12/8/2020 8:51:15 AM
0.02 12/8/2020 8:52:15 AM
0.02 12/8/2020 8:53:16 AM
0.02 12/8/2020 8:54:17 AM
0.02 12/8/2020 8:55:17 AM
0.02 12/8/2020 8:56:18 AM
0.07 12/8/2020 8:57:18 AM
0.02 12/8/2020 8:58:19 AM
0.02 12/8/2020 8:59:20 AM
0.02 12/8/20209:00:20 AM
0.02 12/8/20209:01:21 AM
0.47 12/8/20209:02:22 AM
0.02 12/8/20209:03:22 AM
0.02 12/8/20209:04:23 AM
0.02 12/8/20209:05:23 AM
0.25 12/8/20209:06:24 AM
0.02 12/8/20209:07:25 AM
0.02 12/8/20209:08:25 AM
0.06 12/8/20209:09:26 AM
0.02 12/8/20209:10:26 AM
0.02 12/8/20209:11:27 AM
0.18 12/8/20209:12:27 AM
0.02 12/8/20209:13:28 AM
0.02 12/8/20209:14:29 AM
0.02 12/8/20209:15:29 AM
0.61 12/8/20209:16:30 AM
0.02 12/8/20209:17:31 AM
0.02 12/8/20209:18:31 AM
0.02 12/8/20209:19:32 AM
0.26  12/8/20209:20:32 AM
0.11  12/8/20209:21:33 AM
0.02 12/8/20209:22:34 AM
0.02 12/8/20209:23:34 AM
0.02  12/8/20209:24:35 AM
0.51 12/8/20209:25:35 AM
0.02 12/8/20209:26:36 AM
0.02 12/8/20209:27:37 AM
0.07 12/8/20209:28:37 AM
0.02 12/8/20209:29:38 AM
0.09 12/8/20209:30:39 AM
0.02 12/8/20209:31:39 AM
0.02 12/8/20209:32:40 AM
0.67 12/8/20209:33:40 AM
0.41 12/8/20209:34:41 AM
0.07 12/8/20209:35:42 AM
0.02 12/8/20209:36:42 AM
0.02 12/8/20209:37:43 AM
0.02 12/8/20209:38:43 AM
0.02 12/8/20209:39:44 AM
0.13  12/8/2020 9:40:44 AM Stop Run 1
0.10 Avg

0.02 12/8/20209:41:45 AM
0.02 12/8/20209:42:46 AM
0.37  12/8/2020 9:43:46 AM
0.16  12/8/2020 9:44:47 AM
0.02  12/8/2020 9:45:48 AM
0.61 12/8/20209:46:48 AM
22.83  12/8/20209:47:49 AM
19.05 12/8/2020 9:48:49 AM
2441 12/8/20209:49:50 AM
2437 12/8/2020 9:50:51 AM
2455  12/8/2020 9:51:51 AM Bias



24.44  12/8/20209:52:52 AM
2495 12/8/20209:53:52 AM
25.10 12/8/20209:54:53 AM
24.86  12/8/2020 9:55:54 AM
19.80 12/8/2020 9:56:54 AM
0.02  12/8/20209:57:55 AM
0.02 12/8/20209:58:55 AM
0.02 12/8/20209:59:56 AM
0.02 12/8/2020 10:00:57 AM
0.02 12/8/2020 10:01:57 AM Zero
0.02 12/8/2020 10:02:58 AM
0.02 12/8/2020 10:03:58 AM
0.08 12/8/2020 10:04:59 AM
0.02 12/8/2020 10:06:00 AM
0.02 12/8/2020 10:07:00 AM
0.02 12/8/2020 10:08:01 AM
0.12 12/8/2020 10:09:02 AM
0.02 12/8/2020 10:10:02 AM
0.02 12/8/2020 10:11:03 AM
0.05 12/8/2020 10:12:03 AM
0.02 12/8/2020 10:13:04 AM
0.02 12/8/2020 10:14:04 AM
0.02 12/8/2020 10:15:05 AM
0.02 12/8/2020 10:16:06 AM
0.33 12/8/2020 10:17:06 AM
0.02 12/8/2020 10:18:07 AM
0.02 12/8/2020 10:19:07 AM
0.15 12/8/2020 10:20:08 AM
0.02 12/8/2020 10:21:09 AM
0.06 12/8/2020 10:22:09 AM
0.02 12/8/2020 10:23:10 AM
0.02 12/8/2020 10:24:11 AM
0.02 12/8/202010:25:11 AM
0.02 12/8/202010:26:12 AM
0.02 12/8/202010:27:12 AM
0.09 12/8/2020 10:28:13 AM
0.02 12/8/2020 10:29:14 AM
0.02 12/8/2020 10:30:14 AM
0.02 12/8/202010:31:15 AM
0.02 12/8/2020 10:32:15 AM
0.02 12/8/2020 10:33:16 AM
0.02 12/8/2020 10:34:17 AM
0.11 12/8/2020 10:35:17 AM
0.02 12/8/2020 10:36:18 AM
0.02 12/8/202010:37:18 AM
0.02 12/8/2020 10:38:19 AM
0.02 12/8/2020 10:39:19 AM

0.05 12/8/2020 10:40:20 AM Start Run 2
0.02 12/8/202010:41:21 AM
0.02 12/8/202010:42:21 AM
0.02 12/8/2020 10:43:22 AM
0.25 12/8/2020 10:44:23 AM
0.02 12/8/2020 10:45:23 AM
0.02 12/8/2020 10:46:24 AM
0.51 12/8/2020 10:47:24 AM
0.02 12/8/2020 10:48:25 AM
0.02 12/8/2020 10:49:26 AM
0.02 12/8/2020 10:50:26 AM
0.24 12/8/2020 10:51:27 AM
0.16 12/8/2020 10:52:27 AM
0.02 12/8/2020 10:53:28 AM
0.05 12/8/2020 10:54:29 AM



0.02 12/8/2020 10:55:29 AM
0.02 12/8/2020 10:56:30 AM
0.02 12/8/2020 10:57:30 AM
0.02 12/8/2020 10:58:31 AM
0.27 12/8/2020 10:59:32 AM
0.02 12/8/2020 11:00:32 AM
0.02 12/8/2020 11:01:33 AM
0.12 12/8/2020 11:02:33 AM
0.02 12/8/2020 11:03:34 AM
0.02 12/8/2020 11:04:35 AM
0.08 12/8/2020 11:05:35 AM
0.02 12/8/2020 11:06:36 AM
0.02 12/8/2020 11:07:37 AM
0.02 12/8/2020 11:08:37 AM
0.02 12/8/2020 11:09:38 AM
0.49 12/8/2020 11:10:38 AM
0.24 12/8/2020 11:11:39 AM
0.02 12/8/2020 11:12:40 AM
0.02 12/8/2020 11:13:40 AM
0.02 12/8/2020 11:14:41 AM
0.02 12/8/2020 11:15:41 AM
0.14 12/8/2020 11:16:42 AM
0.42 12/8/2020 11:17:42 AM
0.02 12/8/2020 11:18:43 AM
0.02 12/8/2020 11:19:44 AM
0.02 12/8/2020 11:20:44 AM
0.02 12/8/2020 11:21:45 AM
0.38 12/8/2020 11:22:45 AM
0.02 12/8/2020 11:23:46 AM
0.02 12/8/2020 11:24:47 AM
0.02 12/8/2020 11:25:47 AM
0.14 12/8/2020 11:26:48 AM
0.02 12/8/2020 11:27:48 AM
0.02 12/8/2020 11:28:49 AM
0.02 12/8/2020 11:29:50 AM
0.02 12/8/2020 11:30:50 AM
0.02 12/8/202011:31:51 AM
0.02 12/8/2020 11:32:52 AM
0.23 12/8/2020 11:33:52 AM
0.02 12/8/2020 11:34:53 AM
0.02 12/8/2020 11:35:53 AM
0.02 12/8/2020 11:36:54 AM
0.07 12/8/2020 11:37:55 AM
0.02 12/8/2020 11:38:55 AM
0.02 12/8/2020 11:39:56 AM
0.02 12/8/2020 11:40:57 AM Stop Run 2
0.08 Avg

0.02 12/8/2020 11:41:57 AM
0.06 12/8/2020 11:42:58 AM
0.02 12/8/2020 11:43:58 AM
0.02 12/8/2020 11:44:59 AM
0.02 12/8/2020 11:46:00 AM
0.09 12/8/2020 11:47:00 AM
0.02 12/8/2020 11:48:01 AM
0.05 12/8/2020 11:49:01 AM
5.11 12/8/2020 11:50:02 AM
24.40 12/8/2020 11:51:02 AM
24.71 12/8/2020 11:52:03 AM
25.01 12/8/2020 11:53:04 AM Bias
24.95 12/8/2020 11:54:04 AM
25.02 12/8/2020 11:55:05 AM
25.03 12/8/2020 11:56:05 AM



25.04
25.05
7.72
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.11
0.02
0.02
0.02
0.02
0.02
0.08
0.02

0.02
0.07
0.02
0.02
0.37
0.02
0.02
0.08
0.02
0.05
0.02
0.02
0.02
0.02
0.06
0.02
0.29
0.02
0.02
0.02
0.15
0.02
0.02
0.35
0.02
0.02
0.02
0.02
0.26
0.02
0.02
0.02
0.25
0.02
0.02
0.19
0.02
0.02
0.02
0.05
0.02
0.02
0.06
0.02

12/8/2020 11:57:06 AM
12/8/2020 11:58:07 AM
12/8/2020 11:59:07 AM
12/8/2020 12:00:08 PM
12/8/2020 12:01:08 PM
12/8/2020 12:02:09 PM
12/8/2020 12:03:10 PM
12/8/2020 12:04:10 PM
12/8/2020 12:05:11 PM
12/8/2020 12:06:11 PM
12/8/2020 12:07:12 PM
12/8/2020 12:08:13 PM
12/8/2020 12:09:13 PM
12/8/2020 12:10:14 PM
12/8/2020 12:11:14 PM
12/8/2020 12:12:15 PM
12/8/2020 12:13:16 PM
12/8/2020 12:14:16 PM

12/8/2020 12:15:17 PM
12/8/2020 12:16:18 PM
12/8/2020 12:17:18 PM
12/8/2020 12:18:19 PM
12/8/2020 12:19:19 PM
12/8/2020 12:20:20 PM
12/8/2020 12:21:21 PM
12/8/2020 12:22:21 PM
12/8/2020 12:23:22 PM
12/8/2020 12:24:22 PM
12/8/2020 12:25:23 PM
12/8/2020 12:26:24 PM
12/8/2020 12:27:24 PM
12/8/2020 12:28:25 PM
12/8/2020 12:29:25 PM
12/8/2020 12:30:26 PM
12/8/2020 12:31:27 PM
12/8/2020 12:32:27 PM
12/8/2020 12:33:28 PM
12/8/2020 12:34:28 PM
12/8/2020 12:35:29 PM
12/8/2020 12:36:30 PM
12/8/2020 12:37:30 PM
12/8/2020 12:38:31 PM
12/8/2020 12:39:31 PM
12/8/2020 12:40:32 PM
12/8/2020 12:41:33 PM
12/8/2020 12:42:33 PM
12/8/2020 12:43:34 PM
12/8/2020 12:44:35 PM
12/8/2020 12:45:35 PM
12/8/2020 12:46:36 PM
12/8/2020 12:47:36 PM
12/8/2020 12:48:37 PM
12/8/2020 12:49:38 PM
12/8/2020 12:50:38 PM
12/8/2020 12:51:39 PM
12/8/2020 12:52:39 PM
12/8/2020 12:53:40 PM
12/8/2020 12:54:40 PM
12/8/2020 12:55:41 PM
12/8/2020 12:56:42 PM
12/8/2020 12:57:42 PM
12/8/2020 12:58:43 PM

Zero

Start Run 3



0.02 12/8/2020 12:59:44 PM
0.02  12/8/2020 1:00:44 PM
0.02  12/8/2020 1:01:45 PM
031  12/8/2020 1:02:45 PM
0.02  12/8/2020 1:03:46 PM
0.02  12/8/2020 1:04:47 PM
0.02  12/8/2020 1:05:47 PM
0.27  12/8/2020 1:06:48 PM
0.02  12/8/2020 1:07:48 PM
0.02  12/8/2020 1:08:49 PM
0.02  12/8/2020 1:09:50 PM
0.02  12/8/2020 1:10:50 PM
0.53  12/8/20201:11:51 PM
0.15  12/8/20201:12:51 PM
0.02  12/8/2020 1:13:52 PM
0.02  12/8/2020 1:14:53 PM
0.03  12/8/2020 1:15:53 PM Stop Run 3
0.07 Avg

0.02 12/8/2020 1:16:54 PM
0.02  12/8/2020 1:17:55 PM
0.10 12/8/2020 1:18:55 PM
0.02  12/8/2020 1:19:56 PM
0.02 12/8/2020 1:20:56 PM
0.02 12/8/2020 1:21:57 PM
0.13  12/8/2020 1:22:57 PM
0.02  12/8/2020 1:23:58 PM
18.19  12/8/2020 1:24:59 PM
2399  12/8/2020 1:25:59 PM
2491 12/8/2020 1:27:00 PM
25.63  12/8/2020 1:28:00 PM
25.77  12/8/2020 1:29:01 PM
25.89  12/8/2020 1:30:02 PM Bias
26.00 12/8/2020 1:31:02 PM
26.02  12/8/2020 1:32:03 PM
26.02 12/8/2020 1:33:04 PM
26.02 12/8/2020 1:34:04 PM
25.82  12/8/2020 1:35:05 PM
1.67  12/8/2020 1:36:05 PM
0.15  12/8/2020 1:37:06 PM
0.02 12/8/2020 1:38:07 PM
0.02  12/8/2020 1:39:07 PM Zero
0.03  12/8/2020 1:40:08 PM
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Meggitt Aircraft Braking Systems Corporation
1204 Massillon Road
Akron, Ohio 44306

Report

Performed Velocity, Moisture, Temperature, Volumetric Flow Rate,
Oxygen, Carbon Dioxide, Nitrogen Oxide, Carbon Monoxide and
Volatile Organic Compounds Emissions Testing

Sampling performed on the PO39 Accutherm Thermal Oxidizer Outlet

Akron, OH

Test Date: 4/15/2021



Meggitt Aircraft Braking Systems Corporation
1204 Massillon Road
Akron, Ohio 44306

Report

Performed Velocity, Moisture, Temperature, Volumetric Flow Rate,
Oxygen, Carbon Dioxide, Nitrogen Oxide, Carbon Monoxide and
Volatile Organic Compounds Emissions Testing

Sampling performed on the P039 Accutherm Thermal Oxidizer Outlet

Akron, OH

Test Date: 4/15/2021

i B oo

Brian E. Lemasters
Custom Stack Analysis, LLC.



REPORT CERTIFICATION

Custom Stack Analysis, LLC. has used its professional experience and best
professional efforts in performing this compliance test. | have reviewed the results of
these tests, and to the best of my knowledge and belief, they are true and correct.

Foilly o ol

Brian E. Lemasters

Custom Sack Analysis, LLC. P. O. Box 3750 14614 Cenfield S NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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EXECUTIVE SUMMARY

Custom Stack Analysis, LLC. conducted emissions sampling using USEPA
Methods 1-4, 3A, 7E, 10 and 25A. Testing was conducted on the P039 Accutherm
Outlet on April 15", 2021. The testing was conducted at Meggitt Aircraft Braking
Systems Corporation (Facility ID — 16-77-01-0999) on P039 Accutherm Outlet to
determine compliance status with Permit No. — P0121253 (see Table 1.2).

The Custom Stack Analysis, LLC. test crew consisted of Mr. James Gray, Mr.
Dylan Gray and Mr. Brian Lemasters. The testing procedures were coordinated by Mr.
Jim Davies of Meggitt Aircraft Braking Systems Corporation. All testing procedures were
witnessed by Mr. Connor Moroney of the Akron Regional Air Quality Management
District (see Table 1.1).

Table 1.1: Emissions Testing Program Contact Personnel

Name, Title Company Address Phone, Fax, email

Meggitt Aircraft Braking Systems Corporation
Mr. Jim Davies 1204 Massillon Road

Akron. OH 44306 (330) 796-1743 (Phone)

Akron Regional Air Quality
Management District

1867 W. Market St,

Akron, OH 44313

Mr. Connor Moroney (330) 812-3904 (Phone)

Mr. James Gray

Owner

Custom Stack Analysis,LLC. (330) 525-5119 (Phone)
Mr. Brian Lemasters 14614 Cenfield St. N.E. (330) 525-7908 (Fax)
Project Manager Alliance, OH 44601

Mr. Dylan Gray
Project Technician

Test results are located on page 3. A description of the testing protocol is
included on pages 4-8. All testing calculations are located on pages 15-22. Appendix 1
includes field test data. Appendix 2 contains laboratory data from Custom Stack
Analysis, LLC. Appendix 3 contains calibration data for the equipment used on test day.
Appendix 4 contains monitoring data. Appendix 5 contains process data.

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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Table 1.2 demonstrates how Meggitt Aircraft Braking Systems Corporation in Akron, OH is operating in
compliance with the applicable emission standards.

Table 1.2: Emission Limits and Test Results Summary

Pollutant Emission Limitations Test Result Average Compliance
Demonstrated
Nitrogen Oxide 0.637 tons/yr
Volatile Organic 0.36 tons/yr 0.0199 tons/yr Yes
Compounds
Carbon Monoxide 0.0023 tons/yr
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Test Results

Meggitt Aircraft Braking Systems Corporation - P0O39 Accutherm Outlet

4/15/2021
Methods 1-4, 3A, 7E, 10 and 25A

Run #1 Run #2 Run #3 Avg.
Stack Gas Velocity (ft/sec) 12.70 13.02 13.18 12.97
Standard Cubic Feet an Hour 50,567 50,007 49,802 50,125
Actual Cubic Feet per Minute 2,394 2,454 2,484 2,444
Moisture % 5.33% 6.49% 6.14% 5.99%
Carbon Dioxide % 3.24% 2.92% 3.32% 3.16%
Oxygen % 14.21% 14.76% 14.27% 14.41%
Nitrogen % 82.55% 82.33% 82.41% 82.43%
Cco (ppm) 0.07 0.17 0.20 0.14
CcO (Ibs/hr) 0.0002 0.0006 0.0007 0.0005
CO (tons/yr) 0.0011 0.0026 0.0032 0.0023
Nox (ppm) 24.77 24.02 24.11 24.30
Nox (Ibs/hr) 0.1496 0.1434 0.1433 0.1454
Nox (tons/yr) 0.6551 0.6282 0.6278 0.6370
VvOC  (ppm) 0.86 1.28 0.77 0.97
VOC  (Ibs/hr Carbon) 0.0040 0.0060 0.0036 0.0045
VOC  (tonslyr) 0.0177 0.0263 0.0157 0.0199
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METHOD 1

Sample and velocity traverses for stationary sources.

To aid in the representative measurement of pollutant emissions and/ or total
volumetric flow rate from a stationary source, a measurement site where the effluent
stream is flowing in a known direction is selected, and the cross-section of the stack is
divided into a number of equal areas. A traverse point is then located within each of
these equal areas.

METHOD 2

Determination of stack gas velocity and volumetric flow rate.

The average gas velocity in a stack is determined from the gas density and from
measurement of the average velocity head with a Type S (Stausscheibe or reverse
type) pitot tube.

METHOD 3

Gas analysis for the determination of dry molecular weight.

This method is applicable for determining carbon dioxide and oxygen
concentrations and dry molecular weight of a sample from a gas stream of a fossil-fuel
combustion process.

METHOD 4

Determination of moisture content in stack gases.
A gas sample is extracted at a constant rate from the source. It is determined

either volumetrically or gravimetrically.

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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METHOD 3A TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of O2 gas
concentration. The gases pass through a heated sampling probe and filter to prevent
condensation. The gases then pass through a calibration valve to a heated sampling
line. After the heated sampling line is a Universal Analyzers Model 530 air cooled single
sample thermoelectric water condenser with a perostolic pump for moisture removal.
The sample is then passed through to a California Analytical Instruments Model 100F
for O2 concentrations. Before the testing procedures commence the analyzer is left to
warm up for a 90 minute period. It is then calibrated according to Method 7E
specifications. To the extent practicable, the measured emissions should be between 20
to 100 percent of the selected calibration span. Three calibration gases are selected.
The High-Level gas concentrations shall be equivalent to 20 to 100 percent of the
calibration span. Mid-Level concentrations shall be equivalent to 40 to 60 percent of the
calibration span. The Low-Level Gas concentrations of less than 20 percent of the span.
Before the first run an analyzer calibration error check is conducted. If the low-level,
mid, or high cal gases expected concentrations differ by more than +-2% of the span
then the procedure needs to be repeated until an acceptable 3 point calibration is
obtained. After the analyzer calibration check the upscale and low level calibration
gases are introduced to the sampling calibration valve and recorded. System bias
calibration must be within 5.0% of the analyzer calibration span for low-scale and
upscale calibration gases. At the conclusion of each of the test runs the low-level gas
and an upscale gas closest to the concentrations are introduced to the calibration valve
assembly. If either the low-level or upscale value exceeds +-3% of the span, then the
run is considered invalid.
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METHOD 7E TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of NOx gas
concentration using a chemiluminescence analyzer. The gases pass through a heated
sampling probe and filter to prevent condensation. The gases then pass through a
calibration valve to a heated sampling line. After the heated sampling line is a
condenser for moisture removal. The sample is then passed through to a Thermo
Environmental Instruments Model 42 chemiluminescence analyzer where the gases are
analyzed for NOx concentrations. Before the testing procedures commence the
analyzer is left to warm up for a 90 minute period. It is then calibrated according to
Method 7E specifications. To the extent practicable, the measured emissions should be
between 20 to 100 percent of the selected calibration span. Three calibration gases are
selected. The High-Level gas concentrations shall be equivalent to 20 to 100 percent of
the calibration span. Mid-Level concentrations shall be equivalent to 40 to 60 percent of
the calibration span. The Low-Level Gas concentrations of less than 20 percent of the
span. Before the first run an analyzer calibration error check is conducted. If the low-
level, mid, or high cal gases expected concentrations differ by more than +-2% of the
span then the procedure needs to be repeated until an acceptable 3 point calibration is
obtained. After the analyzer calibration check the upscale and low level calibration
gases are introduced to the sampling calibration valve and recorded. System bias
calibration must be within 5.0% of the analyzer calibration span for low-scale and
upscale calibration gases. At the conclusion of each of the test runs the low-level gas
and an upscale gas closest to the concentrations are introduced to the calibration valve
assembly. If either the low-level or upscale value exceeds +-3% of the span, then the
run is considered invalid.
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METHOD 10 TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of CO gas
concentration using a Luft-type nondispersive infrared analyzer. The gases pass
through a heated sampling probe and filter to prevent condensation. The gases then
pass through a calibration valve to a heated sampling line. After the heated sampling
line is a Universal Analyzers Model 530 air cooled single sample thermoelectric water
condenser with a perostolic pump for moisture removal. The sample is then passed
through an ascarite tube to a Thermo Environmental Instruments Model 48 Luft-type
analyzer where the gases are analyzed for CO concentrations. Before the testing
procedures commence the analyzer is left to warm up for a 90 minute period. It is then
calibrated according to Method 7E specifications. To the extent practicable, the
measured emissions should be between 20 to 100 percent of the selected calibration
span. Three calibration gases are selected. The High-Level gas concentrations shall be
equivalent to 20 to 100 percent of the calibration span. Mid-Level concentrations shall
be equivalent to 40 to 60 percent of the calibration span. The Low-Level Gas
concentrations of less than 20 percent of the span. Before the first run an analyzer
calibration error check is conducted. If the low-level, mid, or high cal gases expected
concentrations differ by more than +-2% of the span then the procedure needs to be
repeated until an acceptable 3 point calibration is obtained. After the analyzer
calibration check the upscale and low level calibration gases are introduced to the
sampling calibration valve and recorded. System bias calibration must be within 5.0% of
the analyzer calibration span for low-scale and upscale calibration gases. At the
conclusion of each of the test runs the low-level gas and an upscale gas closest to the
concentrations are introduced to the calibration valve assembly. If either the low-level or
upscale value exceeds +-3% of the span, then the run is considered invalid.
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METHOD 25A TESTING DESCRIPTION

This method will be used to measure the total VOC concentration expressed in
terms of ppm propane. A gas sample is extracted from the source through a stainless
steel probe, through a heated sample line (teflon), to a flame ionization analyzer. The
main components of Method 25A are the same as Method 204B with the exception of a
non heated sample probe.

The sampling system is heated up to the proper operating temperature. Within

two hours of the start of the test the FIA is calibrated. The calibration range or span is
selected to be from 1.5 to 2.5 times the expected concentration. Three calibration
ranges are then selected as follows: Low level 25-35% of the span, Mid level 45-55% of
the span, and a High level 80-90% of the span. A zero and a high level calibration gas is
then injected a the valve assembly and the FIA is adjusted to these levels. Then all four
gases are introduced into the analyzer and recorded. If the responses are within 5% of
the expected values then the analyzer is responding correctly. The sample probe is
located in the center of the stack and sealed in place and the test is started. The test
lasts for 60 minutes. At the end of the test run a drift check is ran. The zero gas and the
mid level calibration gas is injected at the valve assembly. The analyzer responses are
then recorded. The drift check is acceptable if the results are within 3% of the span
value. These checks are performed before and after each test run.
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3A Sampling System
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Location of Sampling Points

Location Accutherm QOutlet
Upstream 180.0 Inches
Downstream 240 Inches
Stack Diameter 24 Inches

Sample Point #
0.8 Inches
2.5
4.7
7.8
16.2
19.3
21.5
23.2

0~ kW N
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CALCULATIONS

Outlet
RUN #1 RUN #2 RUN #3
AH
Vm (std) 43.07 42.45 42.75 = VM *17.64* PBAR + 13.6 *Y
Tm

RUN #1 RUN #2 RUN #3
Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 43.07 42.45 42.75
vVm = Volume of gas sampled at meter box, cuft. = 45.02 44.61 45.09
17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64
Tm = Average dry gas meter temperature, + 460 Rankine. = 531.04167 533.75 535.79167
Pbar = Barometric pressure, inches of mercury (Hg) = 28.64 28.64 28.64
"H = Average pressure differential across orifice. = 2 2 2
13.6 = Specific gravity of mercury. = 13.6 13.6 13.6
Y = Calibration factor of meter box. = 1.0004 1.0004 1.0004

RUN #1 RUN #2 RUN #3

Vw (std) 2.43 2.95 2.80 = Vic * _PH20 RTstd = K2 * Vic
Mh20 * Pstd

RUN #1 RUN #2 RUN #3

Vic = Volume of water and silica colected. = 51.5 62.5 59.4

P H20 = Density of water, 0.002201 Ib/ml. = 0.002201 0.002201 0.002201
M H20 = Molecular weight of water, 18.01 Ib/Ib-mole. = 18.01 18.01 18.01
R = |deal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
K2 =0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

Bws 0.05334 0.06487 0.06145 = Vw(std)
Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3

Bws = Water vapor in the gas stream, proportion. = 0.05334 0.06487 0.06145
Vw(std) = Volume of water vapor in the gas sample, scf. = 2.43 2.95 2.80
Vm(std) = Volume of gas sampled at meter box, scf. = 43.07 42.45 42.75
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RUN#1  RUN#2  RUN#3

Md 29.086694 29.056811 29.102617 = [0.44 (%6C0O2) + 0.32 (%02) + 0.28 (%N2) + %CO)
RUN #1 RUN #2 RUN #3
Md = Dry molecular weight, Ib / Ib-mole. = 29.09 29.06 29.10
0.44 = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44
0.32 = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32
0.28 = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28
Co2, 02, N2, and CO are in percent by volume, dry basis.
RUN #1 RUN #2 RUN #3
Ms 28.50 28.34 28.42 = [Md * (1-Bws) + MH20 * (Bws) |
RUN #1 RUN #2 RUN #3
Ms = Molecular weight of gas , wet basis, Ib /Ib-mole. = 28.50 28.34 28.42
M H20 = Molecular weight of water, 18 Ib / Ib-mole. = 18 18 18
RUN #1 RUN #2 RUN #3
Vs 12.70 13.02 13.18 = 85.49 * Cp \/ "o / TIs + 460
Ps * Ms
RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 12.70 13.02 13.18
85.49 = Pitot tube constant, ft / sec. = 85.49 85.49 85.49
Cp = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84
P = Velocity head of stack gas, avg. sq rt. = 0.13704 0.13847 0.13895
Ts = Temperature of stack gas, + 460 (Rankine). = 1359.625 1393 1420
Ps = Absolute stack gas pressure, barometric + static. = 28.65 28.65 28.65
Ms = Molecular weight of stack gas, wet basis. = 28.50 28.34 28.42
RUN #1 RUN #2 RUN #3
ACFM 2393.78 2454.40 2483.86 = |Stack Area * 60 * Vs
RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft/ sec. = 12.70 13.02 13.18

Custom Stack Analysis, LLC.
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RUN#1  RUN#?  RUN#3

Tstd Ps
SCFH 50567 50007 49802 = 3600 * (1 - Bws ) * Vs * A &= *
Ts Pstd
RUN #1 RUN #2 RUN #3
3600 = Seconds per hour. = 3600 3600 3600
Bws = Water vapor in the gas stream, proportion. = 0.0533415 0.0648732 0.0614459
A = Area of stack in sq ft. = 3.14 3.14 3.14
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
Ts = Temperature of stack gas, + 460 (Rankine). 1359.625 1393 1420
Ps = Absolute stack gas pressure, barometric + static. 28.64 28.64 28.64
Vs = Average stack gas velocity, ft / sec. 12.70 13.02 13.18
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CALCULATIONS

VOC
RUN #1 RUN #2 RUN #3
Lbs/Hr
Propane 0.00495 0.00734 0.00437 = 0.11443 * SCFH * PPM * 10"-6
RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50567 50007 49802
PPM = PPM = 0.8556412 1.2832484 0.7671375
RUN #1 RUN #2 RUN #3
Lbs/Hr
Carbon 0.00405 0.00600 0.00357 = 0.031182 * SCFH * PPM * 3 * 10"-6
RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50567 50007 49802
PPM = PPM = 0.8556412 1.2832484 0.7671375
3 = Carbon equivalent correction factor for propane. = 3 3 3
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NOX

Lbs/Hr

scfh

PPM

PPM Corr.

Co

Cm

Cma

CALCULATIONS

RUN #1 RUN #2 RUN #3

0.14956 0.14341 0.14333 = 1.194 * SCFH * PPM * 10" 7
RUN #1 RUN #2 RUN #3
= Standard stack volumetric flow rate. = 50567 50007 49802
= PPM corrected = 24.77 24.02 24.10
RUN #1 RUN #2 RUN #3
Cma
24.77 24.02 24.10 = Cgas = (C-Co) ----------m--mm-
Cm - Co
RUN #1 RUN #2 RUN #3
= Average of initial and final system calibration
bias check responses for the zero gas, ppm. = 0.11 0.16 0.135
= Effluent gas concentration, dry basis, ppm. = 24.73 24.35 24.2
= Average of initial and final system calibration
bias check responses for the upscale gas, ppm. = 25.255 25.64 25.395
= Actual concentration of the upscale calibration
gas, ppm. = 25.3 25.3 25.3
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CALCULATIONS

co
RUN #1 RUN #2 RUN #3
Lbs/Hr 0.00 0.00 0.00 = 726 * SCFH * PPM * 10"-7
RUN #1 RUN#2 RUN #3
scfh = Standard stack volumetric flow rate. = 50566.76 50007 49802
PPM = PPM = 0.07 0.17 0.20
RUN #1 RUN #2 RUN #3
Cma
2 PPM Corr. 0.0665 0.1662 0.2 = Cgas = (C-C0) ----------m-m-m-
Cm - Co
RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibratio
bias check responses for the zero gas, ppmr = -0.055 -0.075 -0.01
C = Effluent gas concentration, dry basis, ppm. = 0.01 0.09 0.19
Cm = Average of initial and final system calibration
bias check responses for the upscale gas, = 14.04 14.24 14.41
Cma = Actual concentration of the upscale calibration

1442 1442 14.42

gas, ppm.
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Q2

% Corr.

Co

Cm

Cma

CALCULATIONS

RUN #1 RUN #2 RUN #3

14.21

1476  14.27 = Cgas = (C - C0Q) ------n=mnmnn--

RUN #1 RUN #2 RUN #3

Average of initial and final system cali

bias check responses for the zero gas = 0.14
Effluent gas concentration, dry basis, = 14.29
Average of initial and final system calibration

bias check responses for the upscale = 10.095
Actual concentration of the upscale calibration

gas, ppm. = 10.00

0.27

14.65

10.015

10.00

0.26

14.15

9.995

10.00
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O
N

% Corr.

Co

Cm

Cma

CALCULATIONS

RUN #1 RUN #2 RUN #3

3.24

Cma
2.92 3.32

Cm-Co

Cgas = (C - Co) ----------------

RUN #1 RUN #2 RUN #3

Average of initial and final system cali

bias check responses for the zero gas = -0.005
Effluent gas concentration, dry basis, = 3.26
Average of initial and final system calibration

bias check responses for the upscale = 9.795
Actual concentration of the upscale calibration

gas, ppm. = 9.72

0.02

2.93

9.72

9.72

0.025

3.31

9.63

9.72
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Appendix #1

Test Data




Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet for Cyclonics

Plant Meggitt Aircraft Braking Date 4/15/2021

Location P039 Accutherm Outlet By Jm G, Brian L, Dylan G

Point# | Angle |
1 3

XN || |W]IN

B-1

XN || WIN

NIO|IFRININ|A|W[IFRLINIP|FP[OIN|O|F,|W

Avg




Custom Stack Analysis, LLC.

Pitot Traver se Data Sheet

Plant Meggitt Aircraft Braking Systems Corporation Date 4/15/2021
Location P039 Accutherm Outlet By Brian L
Run No. Prel Post 1 Post 2 Post 3
PoINt# | piot A P °F Pitot A P °F Pitot A P °F Pitot A P °F
A-1 0.022 878 0.023 892 0.019 921 0.022 942
2 0.024 881 0.023 895 0.021 926 0.025 948
3 0.019 882 0.020 908 0.022 935 0.021 953
4 0.025 883 0.023 915 0.022 940 0.024 958
5 0.018 884 0.019 921 0.020 947 0.020 969
6 0.016 882 0.018 926 0.018 951 0.017 974
7 0.015 880 0.017 931 0.016 958 0.016 979
8 0.012 881 0.015 933 0.014 966 0.014 985
B-1 0.018 865 0.018 902 0.021 932 0.019 960
2 0.020 867 0.019 907 0.024 937 0.020 967
3 0.022 872 0.020 913 0.020 943 0.022 973
4 0.021 874 0.022 918 0.024 950 0.022 981
5 0.018 880 0.019 924 0.021 954 0.019 989
6 0.017 882 0.019 930 0.018 961 0.020 994
7 0.016 883 0.018 934 0.016 965 0.017 998
8 0.014 884 0.015 937 0.013 968 0.015 1002
Run #1 Run #2 Run #3
0.14  899.63 0.14 93250 0.14  960.19
0136 | 881 0138 | 918 0138 | 947 0139 | 973
[ Static: 0.186 0.189 0.189 0.192




TEST DATA

COMPANY NAME

Meggitt Aircraft Braking Systems Corporation -

ADDRESS 1204 Massillon Road
CITY Akron

STATE OH

ZIP 44306

TEST METHODS

Methods 1-4, 3A, 7E, 10 and 25A

CREW MEMBERS

Jm G, BrianL, Dylan G

LOCATION Outlet
SOURCE PO39 Accutherm
CONTROL

RUN #1 RUN #2 RUN #3
DATE 4/15/2021 4/15/2021 4/15/2021
RUN LENGTH (min) 60 60 60
VOLUME (cubic feet) 45.022 44.605 45.093
Y FACTOR 1.0004 1.0004 1.0004
BAROMETRIC 28.64 28.64 28.64
METER TEMP. (R) 531.04 533.75 535.79
STACK TEMP. (R) 1359.63 1392.50 1420.19
AVERAGE "P 0.137 0.138 0.139
AVERAGE "H 2.00 2.00 2.00
IMPINGER VOLUME 51.50 62.50 59.40
PITOT COEF. 0.84 0.84 0.84
STATIC PRESSURE 0.188 0.189 0.191
STACK AREA 3.14 3.14 3.14
CARBON DIOXIDE 3.24 2.92 3.32
OXYGEN 14.21 14.76 14.27
NITROGEN 82.55 82.33 82.41




TEST RESULTS

P039 Accutherm Outlet

4/15/2021
RUN #1 RUN #2 RUN #3
VM (std) 43.069 42.454 42.755
VW (std) 2.427 2.945 2.799
BWS 0.053 0.065 0.061
MD 29.087 29.057 29.103
MS 28.495 28.340 28.420
VS (ft/sec) 12.699 13.021 13.177
SCFH 50566.76 50006.76 49802.36
ACFM 2393.78 2454.40 2483.86
DCFM 842.78 833.45 830.04

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.
Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.



TEST RESULTS

P039 Accutherm Outlet

4/15/2021

RUN #1 RUN #2 RUN #3
CEM MONITORING
VOC (Ibs/hr propane) 0.005 0.007 0.004
VOC (Ibs/hr carbon) 0.004 0.006 0.004
NOX (Ibs/hr) 0.150 0.143 0.143
CO (Ibs/hr) 0.000 0.001 0.001
02 % 14.214 14.756 14.268
CO2 % 3.238 2.916 3.324

TEST DATA
P039 Accutherm Outlet
4/15/2021

RUN #1 RUN #2 RUN #3
CEM MONITORING
VOC (ppm) 0.86 1.28 0.77
NOX (ppm) 24.73 24.35 24.20
CO (ppm) 0.01 0.09 0.19
02 (%) 14.29 14.65 14.15
CO2 (%) 3.26 2.93 3.31
NOX CAL. CORR.
INITIAL ZERO 0.04 0.18 0.14
INITIAL UPSCALE 25.15 25.36 25.92
FINAL ZERO 0.18 0.14 0.13
FINAL UPSCALE 25.36 25.92 24.87
ACTUAL UPSCALE 25.30 25.3 25.3
NOX (ppm corrected) 24.77 24.02 24.10
CO CAL. CORR.
INITIAL ZERO 0.02 -0.13 -0.02
INITIAL UPSCALE 14.02 14.06 14.42
FINAL ZERO -0.13 -0.02 0
FINAL UPSCALE 14.06 14.42 14.4
ACTUAL UPSCALE 14.42 14.42 14.42
CO (ppm corrected) 0.07 0.17 0.20]
02 CAL CORR.
INITIAL ZERO 0.02 0.26 0.28
INITIAL UPSCALE 10.07 10.12 9.91
FINAL ZERO 0.26 0.28 0.24
FINAL UPSCALE 10.12 9.91 10.08
ACTUAL UPSCALE 10.00 10 10
02 (% corrected) 14.21 14.76 14.27
CO2 CAL CORR.
INITIAL ZERO -0.04 0.03 0.01
INITIAL UPSCALE 9.79 9.8 9.64
FINAL ZERO 0.03 0.01 0.04
FINAL UPSCALE 9.80 9.64 9.62
ACTUAL UPSCALE 9.72 9.72 9.72
CO2 (% corrected) 3.24 2.92 3.32




Plant:

Custom Stack Analysis, L.L.C.
Method 4

eggitt Aircraft Braking Systems Corporati

Date :

4/15/2021

Meter Box
Barometer (Pg) 28.64 ID: 1
Ambient Temp 50 Y 1.0004
AH 1.986
AH Set Point : 2.0
Time Run Time
Start: 13:45 60
Stop: 14:45
Run #1

Cold Box #

11 Meter Volume Meter Temp cond | VvAC
Time Temp "Hg

0 170.240 68 64.0 63 5
5 174.012 71 66.0 56 5
10 177.793 72 66.0 54 5
15 181.546 74 67.0 53 5
20 185.323 74 68.0 57 5
25 189.058 75 68.0 57 5
30 192.762 75 69.0 58 5
35 196.477 75 69.0 60 5
40 200.211 75 70.0 61 5
45 203.991 76 70.0 62 5
50 207.748 76 70.0 62 5
55 211.510 76 71.0 63 5
60 215.262

vm 45.022

AVG: 71 58.8 5.0
Leak Rate @ 9.0 "Hg = 0.000




Time Run Time
Start: 15:27 60
Stop: 16:27
Run #2

Cold Box #

4 Meter Volume Meter Temp cond | VAC
Time Temp "Hg

0 215.689 73 70 59 6
5 219412 74 71 52 6
10 223171 75 72 52 6
15 226.841 75 71 52 6
20 230.576 77 71 53 6
25 234.243 76 71 55 6
30 237.930 76 72 57 6
35 241.628 77 70 56 6
40 245.371 77 72 58 6
45 249.025 77 72 57 6
50 252.831 77 72 57 6
55 256.558 77 75 58 6
60 260.294

Vm 44.605

AVG: 74 55.5 6.0
Leak Rate @ 105 "Hg = 0.004




Time Run Time
Start: 17:04 60
Stop: 18:04
Run #3

Cold Box #

6 Meter Volume Meter Temp Cond | VAC
Time Temp [ "Hg

0 264.046 74 72 58 5
5 267.823 76 73 53 5
10 271.548 77 73 53 5
15 275.332 78 73 54 5
20 279.127 78 73 58 5
25 282.879 78 74 58 5
30 286.626 78 74 57 5
35 290.390 79 74 57 5
40 294.139 79 74 58 5
45 297.893 79 74 56 5
50 301.663 79 75 53 5
55 305.358 80 75 54 5
60 309.139

Vm 45.093

AVG: 76 558 | 5.0
Leak Rate @ 10.0 | "Hg = 0.000 |




Appendix #2

Laboratory Data




Brian L

Lab Data Sheet For: Meggitt Aircraft Braking Systems Corporation - P039 Accutherm Outlet By:
Moisture Weights Moisture
grams grams grams grams grams grams grams
o Box ID 1 2 3 4 5 6 Drierite
; Gross 812.6 563.0 537.8 968.5
2 Tare 1 726.3 610.3 536.6 957.2
Net 86.3 -47.3 1.2 0.0 0.0 0.0 11.3
Reagent H20 H20
mLs 100.0 100.0
grams grams
| Intial Imp mL = 200.0 Impinger Total = 40.2 Total = 51.5
grams grams grams grams grams grams grams
~ Box ID 1 2 3 4 5 6 Drierite
; Gross 677.5 755.0 626.3 1030.3
2 Tare 4 628.1 752.7 625.2 1020.6
Net 49.4 2.3 1.1 0.0 0.0 0.0 9.7
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ Intial Imp mL = 200.0 Impinger Total = 52.8 Total = 62.5
grams grams grams grams grams grams grams
™ Box ID 1 2 3 4 5 6 Drierite
; Gross 792.8 655.7 488.4 969.2
2 Tare 6 750.5 650.4 487.0 958.8
Net 42.3 5.3 1.4 0.0 0.0 0.0 10.4
Reagent H20 H20
mLs 100.0 100.0
grams grams
Intial Imp mL = 200.0 Impinger Total = 49.0 Total = 59.4

Scale Serial #

1203240794




Appendix #3

Calibration Data




Hac-wra 17025, ANSI/NCSL Z2540-1, and 9001

- \‘Q‘ ACCAIDITED

M Cathe o 20! Cert. No.: 3415-10347847
Traceable® Certificate of Calibration for Digital Calipers

Calibration complies with ISO/IEC

Manufactured for and distributed by : Control Company 12554 Galveston Rd B230, Webster, TX 77593

Instrument Identification:

Model: 3415, S/N: 192125551 Manufacturer: Control Company
Standards/Equipment:
iption Serigl Number Duse Date NIST Yraceable Reference
Gage Block Set 59146223 06 Dec 2019 1000434942

Certificate Information:
Tachnician: §7 Procedure: CAL-05 Cal Date: 23 Apr 2019 Cal Due Date: 23 Apr 2021
Test Conditions:  57.01%RH 23.96°C 1018mBar

Calibration Data: {(New Instrument)

Unit(s) Nominal AsFound In Tel Nomina!  AgLeft In Tol Min Max 1Y) TUR
in M.A N.A. 0.1000 0.0995 Y 0.09% 0.101 0.0003 3331

in N.A. N.A. 2.0000 1.9985 Y 1.933 2.002 0.00033 »4:1

n N.A. N.A. 4.0000 3.994 Y 2896 4.004 0.0004 >4

in N.A, N.A. 60000 5.997 Y 5.994 6.006 0.0005 >4:1

in depth N.A. N.A, 2.0000 1,998 Y 1.993 2.002 0.00032 =41
in inside N.A. N.A. 1.0000 0.9995 Y 0.999 1.001 0.00031 3.23:1
n step N.A. N.A. 2.0000 2.000 ¥ 1998 2.002 0.00033 >4:1

This cartificate indicates Traceability to standards provided by {NIST) National Instituts of Standards and Yechnology and/for a National
Standards Laboratory.

A Test Uncertsinty Ratio of at leant4:1 is mainiained unless ntherwite atalas and is calculated uaing the expanded measuramant uncerainty. Uncertainty evakiation includas the instrument under test
and is calculated In sccordance wilh the IS0 “Guide to tha Expression al Uncerainty ln Measurement : (GUM). The uncertamty rapresents an axpanded uncerlainly using a coverage factor k=2 lo
aopeoximate B 95% confidanca wavsl. In lolarancs conditions are Dassd on test results. falling within specified imits with no reduction by Lha uncartanty of the measurement. The results contained herein
relale anly lo the item cakibratad, Trs caificate shall net be reproducad axcapt in Rull, withaut writen approval of Conbrel Company.

Nominal=Standard’s Reading; As Left=insirument’a Reading; 1n Tol=in Tolerance; Min/Max=Acceptance Ranpe; £ U=Exparded Measurement Uncerainty; TUR=Teal Uncadtainty Ratio;
Accuracy=t{Max-Min¥2; Min=Ag Laflt Norminal(Rounded) - Tolerance; Max= As Lef Naminal{Rounded) + Tolerance,

ot bevrr o

S Jugicg. Technical Wanage:

Note

Maintaining Accuracy:

in aur opinion once calibrated your Digal Calipers should melntain its accuracy. These is na exacl way to determing how king calibration will be maintained. Digital Callpers change liite, ¥ any 81 al. but
can pe affecind by aging, iemperature, shock, ang contamination.

_ Recalibration:

Far factory calibration and re-certification tracaable ta Matiomal Instiute of Standerds ant Technalogy confact Canlral Company.

CONTROL COMPANY 12554 Galveston RD Sujte B230 Webster TX LUSA T7598
Phone 2B1 482-1714 Fax 281 482-8443 sales@controld.com www.control3.com

Coniral Company is an ISONEC 17025:2005 Gakuration Laboratory Accredied by (A2l A Amarican Association for Labaralory Accredifation. Cerlificata No. 1750.01.
Control Company is 150 9001:2008 Quallty Carfified by DNV GL, Certificats Na. CERT-01805-2008-A0-HOU-RyA.
Intermational Laboratory Accreditation Cooparation (ILAC) - Myltilateral Racognition Arrangamery: (MRA}.

1af1 Traceable® ic a registerad irademank of Control Campany & 2017 Coniral Company



B2z243gR

1210 GLENDALE-MILFORD
PurityPlua o
24, . 513.772-8786

Cylinder Number: : |eBo0S2956 Certification Date: 07 April 2019

Mixture Grade: EPA Protocol Stendard Gas Mixture Expiration Date: 08 Aprit 2027

Certificate Nunber, 08B9C-01T5-C01 Lot Numbes: lo880C-01T5

Cylinder Filt Pressure: : 2015 PSIG Customer Part Number: TSE 4800001-A1-2

i : Danotusebebwfﬂﬂpsi(ﬂ.?mg&apascais) ]
[ EPA Traceability Protocol for Gaseous Caiibration Standards Procedure G1, EPAGSOO/MR-12/531 May 2012 I

: Certified Concentrations

Component Concentration Uncertainty Assay Dates

Oxygen | 10.0% +- 0.10% (absalute) 4712019

Carbon Dioxide 0.72% +/- 0.04% (absokyte) 4712019

Nitrogen Balance

Analytical Instrumentation
Component Analytical Principle Make Modet Savial MPC Datn
Oxygen ‘ GC-TCDH Shimadtzu GC-BA  T10495021467SA 32512019
Carbon Dioxide GC-TCD Shimadzu GC-BA  C104850214973A VZTF2019
Reference Standards

Serfal Nemaber Lot : Expirstion Typa Component Balancs Concentration Uncertainty (%) MEST Reftersnce

De85108 Vit 91412023 PRM 02 N2 21.00% 0.100 V&L

FF13624 $-D-ay 3a0z1 SRM coz N2 16.08% 0124 2745
The calibration restults putnimad in this cartificale were

Production L aboratory:
Tier 5 Lavs, LLC
5353 W. Southem Ave.
indianapokis, IN 46241
PGVP Vendor ID R12019

WWMﬂMM.WMMMW&ENEﬂ 17025-2008
e,




Certification Date:

GASES

& EQUIPMENT

INDUSTRIAL
MEDICAL
SPECIALTY

Certificate of Analysis

12 January 2017

(359)231

Scott-Grows Co., Inc.
664 Mapnolia Ave,
Lexmgton, KXY 40505
225 (B88M31-5882

D2

Certificate Number: 0097B-02T5-CO1
Mixture Grade: EPA Protocol Standard Gas Mixture
Lot Number: 00978-02T5 '
Expiration Date: 12 January 2025
Cylinder Number: EBQ045442
~ -Part Number T5L EPA2RATAP-14 -
\ Mixture Reguested - U (Expanded
Components Composition Certified Composition Uncertainty, k=2)
Propane 43 ppm 47.05 PPM +/- 0.12 PPM {absolute}
Air Balance Balance

Cylinder Pressure:
Production Lab:
Procedure Used:

Analytical Method:

1900 psi - Do not use below 100 psi (0.7 magapascals)

Tier 5 Labs, LLC, Indianapolls, IN, PGVP Vendor ID R12017

EPA Traceability Protocol for Gaseous Calibration Standards Procedure G1,
EPA/GOD/R-12/531 May 2012

C3H8: FTIR

Muitipoint Calibration Dates: Propana: 12/20/2016
Refarence Standards
Sariat Nm’baf Lot Expivation Type Component | Balance | Concentretion Uncartalnty (%} NIST Refarenca
CALO17805 8312 8/17/2017 5AM C3H8 Air " 4%.83 PPM 0.235 16678

The calibration results pubiished i this certificate were obtained using equipment and standards capable of producing

results that are traceable to National Institute of Standards and Technalogy (NIST) and through NIST to the International
System of Units (S1). The expanded uncertainties, If included on this certificate, use a coverage factor of k=2 to
approximate the 95% confidence ievel of the measurement, unless otherwise noted. If uncertainties are not included on

this certificate, they are availabie upon request. This calibration certificate applies only to the item described and shall not
e reproduced other than in full, without written approval from the calibration facility. Calibration certificates without
sigratures are not valid. This calibration meets the requirements of ISOAEC 17025-2005.

Lynn

A

s

2



/ \ LIQUID TECHNOLOGY CORPORATION
“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis

- EPA PROTOCOL GAS -
Customer IE Monitoring Instruments {Worthington, OH)
Date October 06, 2014 %a\b‘ 7 Vb
Delivery Receipt . DR-53322 N . , .
Gas Standard “® 713.8 ppm Propane/Air - EPA PROTOCOL
Final Analysis Date October 06, 2014
Expiration Date October 07, 2022
Component Propane
Balance Gas Air
Analytical Data: DO NOT USE BELOW 100 psig

EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations
Propane: 13.7 ppm +/- 0.1 ppm
Air: Balance

Reference Standards: : GMIS Trzceability

SRM/GMIS: GMIS SEM-1667h

Cylinder Number: CC-165367 XF-00385'B

Concentration: 20.21 ppm Propane (+/- .09 ppm) 49.54 ppm Propane (+/- (.26 ppm)
Expiration Date: 12/02/18 07/12/15

NIST Sample Nurmnber: NA 83-1-14

Certification Instrumentation

Component; Propane

Make/Model: Agilent 7890A

Serial Number; CN10736166

Principal of Measurement: GC-FID

Last Catibration: September 28, 2014

Cylinder Data

Cylinder Serial Number: EB-0051537 Cylinder Qutlet: CGA 590
Cylinder Volume: 138 Cubic Feet Cylinder Pressure: 1950 psig, 70°F

Analytical Uncertainty and NIST Traceability are in compliance with EPA-6C0/R-12/531.

(e %ﬁ.
Certified by:

Cole Dylewski
PGVP Vendor 1D: E12014

“UNMATCHED EXCELLENCE"

2048 APEX COURT. APOPKA, FLORIDA 32703 ~ PHONE (407)-292 2990 Fax (407)-292-3313
www . LIGUIDTECHCORP.COM

APOPKA. Fl. ® HousTON, TX
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GASE INDLSTRIAL Eevpveeht
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Cytnder Numbar: C 444082 Certsfication Date: 28 April 2017
Mixture Grade: EPA Protocot Standard Gas Mixturs Expiraticr: Date: 23 April 2025
Certificaie Number: 11478-0275-C0% Lot Nurnber: 1147B-0275
Cylinger Pressure: 2015 PSIG Cuslomer Part Number, TSL EPAZRATAP-15
l Do not use below 100 psi (0.7 megapsscals) l
f EPA Traceability Protocol for Gaseous Calibration Standamis Procedure 61, EPA/S00/MR-127531 May 2012 ]
Ceortified Concentrations :
Component Concentration Uncertainty : Assay Dates
Proparne 24.7 PPM +/- 0 2 PPM (absolute} 42812017
Air Balance
Analytical Instrumentation
Component Analytical Frinciple Make Modal Serial MPC Date
Propane FTIR Thermo Antaris IGS AWZ1200717 41720147
Reference Standards
Sarlal Number Let Expiration Type Lomparent Baimnge Conoantratian Lneartainty (%) NIST Reternce
CCasse88t 2186A-01T5 14110/2024 Gmis Camg N2 247 T PEN g.ei1 28442

The calibration results published in this certificale were optained using equipment and standards capatle of praducing results that are iraceab:e 1o
Natignal Inatilute of Standaras and Technology (NIST) and Srrough NIST to the internationa2l Systemn of Units (Sh). The axpandad uncertaintes,
inciuded on this certificale, use a coveraga factor of k=2 to approximate the $5% confidence leve’ of tie mezsurement. unless otherwise noted.
uncarainties sra not included o this certificate, they are available upon reguest. Tris calibration cerdificate applias only W the iter descriped and
shall nat be reproduceds other than in full, without written approval from the calibration facility. Cabraticn cenificates without signanires are not valid

TFhis calibration meets the requirements of ISOAEC 17025-2005
(Al

Analysi: Allison Hanaver

Production Laboratory.
Tier 5 Labs, LLC

53B3 W Southern Ave.
M4

i s indianapotis. IN 46241
Reviawer. Joff Lynn PGVP Vendor 1D R12017




K22573b

R TIER 8 LABS
O 5383 W_ SOUTHERM AVE. p
‘Dé INDIANAROLIS, IN 48341
4 117.838-5350
o,

Cylinder Number: CC514251 & Certification Date: 15 July 2020
Miviure Grade: £PA Protoco! Standard Gas Mixture Expiration Date: 15 July 2023
Certificate Number: 1690A-07T5-COH Lot Number: 1680A-07T6
Cylinder Fill Pressure: 2015 PSIG Customer Part Number: T5E AMOO01T-A1-15
‘ Do not use below 100 pst (0.7 megapascals) _l
i EPA Traceability Protaco! for Gaseous Calibration Stevdards Procedure G1, EPAJBOO/R-12/531 May 2012
Certified Concentrations
Componemnt Concentration Uncertainty Assay Dates
Sulfur Dioxide 26.7 PPM +/- 0.2 PPM (absolule) 71612020, 741512020
Nitric Oxide 25.3 PRM +-0.11 PPM (absolute) 62312020, 613072020
Nitrogen Balance .
Analytical instrumentation
Component Analytical Principle Make Madel Serlal MPC Data
Sulfur Dioxide NDIR Horiba VA-3111 PCOB2W1E 8/25/2020
Nirric Oxide Chemiluminescence Therme 42iQ 1200906802 6/25/2020
Reference Standards
Seris) Nurabar Lot Expiration Typa C Hak, Concer i Uncertainty (%) NIST Reference
CC473760 F10BA-D2TS 1/23/2027 GMIS 802 N2 102.13 PPM 0.798 16943
CC480411 1847 A02TS 10/4/2025 GMIS NO N2 300.03 PPM G437 2735

Notes

NOx = 25 5 ppm REFERENCE VALUE ONLY

-

The calibration results published in this certificats were abtained u;ing equipment and standards capable of producing results that are traceable to National Institute of
Standards and Technology {NIST) and through NIST to the International System of Units (S). The expanded uncertainties, il included on this certificate, use a coverage
factar of k=2 1o approximate the 85% confidence ievel of the measuremant, unless stherwise noted, If uncentainties are rot included on this certificate. they are avaiabie

upon Tequest. The nitrogen used as a componant or balance gas as well as the oxygen used in_air mixiures meets the requirernents set forth in EPA 1065.750. This
calibration cerlificale applies only 1o the item described and shail not be rep_mduced cther than in full, without written approval from the catibration facility. Calibration
certificates without signatures sre not valid. This calibration meeds the requirements of ISOAEC 17025-2005

Z % M._/f Production Labaratory:
repardf.  Christopher Haas Tier 5 Labs, LLC
;(\ I

RO RS 5353 W. Southern Ave,

Indianapolis, 1IN 46241
PGVP Vendor 1D R12020

Reviewer. Allison Martingz”.

§
L



- Airgas Specialty Gases
Airgas USA, LLC
A 12722 S. Wentworth Ave.

an Air Liguide company gﬂﬁgoziL 60628

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO2NIS9E15A0163 Reference Number: 54-401724343-1
Cylinder Number: CC265467 Cylinder Volume: 144.3 Cubic Feet
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12020 Valve Qutlet: 660

Gas Code: NO,NOX,BALN Certification Date:  Feb 18, 2020

Expiration Date: Feb 18, 2023

Ceriification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
BOO/R-12/531, using the assay procedures listed. Anatytical Mathodology does not require vorrection far analytical interferance. This cylinder has a total analytical
uncertainty as staled below with a confidence level of 95%. There are no significani impurities which affect the use of this calibration mixture. All concentrations are on a

mole/moie basis uniess otherwise noted.

— Do Not Lise This Cylinder below 100 Es—aﬂ ie 0.7 maﬂaeascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Totai Relative Assay
Concentration Concentration Method Uncertainty Dates

NOX 45.00 PPM 46.93 PPM G1 +/- 1.1% NIST Traceable 02/10/2020, 02/18/2020
NITRIC OXIDE 45.00 PPM 45.93 PPM G1 +/- 1.1% NIST Traceable 02/10/2020, 02/18/2020
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060650 CC442691 50.42 PPM NITRIC OXIDE/NITROGEN +/- 0.8% Jun 27, 2020
PRM 12386 D685025 .91 PPM NITROGEN DIOXIDE/AIR +- 2.0% Feb 20, 2020
GMIS 7302017104 CC5H065804 4.426 PPM NITROGEN DIOXIDEMNITROGEN +-2.1% Jul 03, 2022
The SRM, PRM or RGM noted above is enly in rafarance ta the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicoiet 6700 AMP0900100 FTIR Feb 03, 2020
Nicolet 6700 AMP0S00100 FTIR Feb 03, 2020

-

Triad Data Available Upon Request

4

.

(el 1y

Approved for Rele{eé

Page 1 of 54-401724343-1



Airgas

an Alr Liquide company

Airgas Specialty Gases
Airgas USA, LLC

12722 S, Wentworth Ave,
Chicago, IL 60628
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number:; EO2NISSE15A1129 Reference Number: 54-401830766-1
Cylinder Number:  CC287139 Cylinder Volume: 144.3 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12020 Valve Outlet: 350

Gas Code: CO,BALN Certification Date:  Jun 11, 2020

Explration Date: Jun 11, 2028

Cartification performed in accordance with ‘EPA Traceability Protecol for Assay and Certification of Gaseous Calibration Standards (May 2012)" docurnent EPA
BOO/R-12/531, using the assay procedures listed. Analytical Mathodology does not require comection for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this caiibration mixture. All concentrations are an &

mole/mole basis unless otharwise noted.
Do Not Lise This Cytinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Caomponent Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 15.00 PPM 14.42 PPM - Gl +/- 0.4% NIST Traceable 06/11/2020
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 150102 KALOO04704 24.35 PPM CARBON MONOXIDENITROGEN +i-0.3% Sep 04, 2021
ANALYTICAL EQUIPMENT
InstrumentMake/Model Analytical Principle Last Multipoint Calibration
{CO-4) Thermo 48i-TLE 1406960657 NDIR Jun 01, 2020 ]

Triad Data Available Upon Request

Ll (o=

Approved for ReledSe

Page 1 of 54-401830766-1



- Airgas Specialty Gases
Airgas USA, LLC
. 12722 5. Wentworth Ave.

PP, ) Chicago, IL 60628
an Air Liquide company Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EOZNISSE15A0497 Reference Number: 54-401871462-1
Cylinder Number: XC026387B Cylinder Volume: 144.3 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12020 Valve Qutlet: 350

Gas Code: CO,BALN Certification Date:  Aug 03, 2020

Expiration Date: Aug 03, 2028

Centification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" documant EPA
600/R-12/531, using the assay proceduras lisled, Analytical Methodology does not require correction for analytical interfarence. This cylinder has a total analytical
uacertainty as stated below with a canfidenca iavel of 55%. There are no significant impunties which affect the use of this calibration mixtura. Alf concentrations are an a
mole/mole basis yniass otharwise noted.

Do Mot Lse This Gylinder below 100 psia i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentratlon Concentration Method Uncertainty Dates
CARBON MONCXIDE 30.00 PPM 29.76 PPM Gt +/- 0.6% NIST Traceable 08/03/202¢
NITROGEN Balance
CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 09010228 KALO04841 98.48 PPM CARBON MONOXIDE/NITROGEN +- 0.5% Oct 16, 2024
ANALYTICAL EQUIPMENT
| Instrument/Make/Model Analytical Principle Last Multipoint Calibration
[ CO-1 SIEMENS ULTRAMAT 6E N1J5700 NDIR Jul 15, 2020 I

Triad Data Available Upon Request

b . gljﬂﬁﬂ”
/ ‘

Approved for Release Page 1 of 54-401871452-1
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SN, e e Calibration complies with ISO/IEC
' % 17025, ANSI/NCSL 2540-1, and 9001

ERE Cert. No.: 3415-11278230
Traceable® Certificate of Calibration for Digital Calipers

Customer :Custom Stack Analysis, LLC 14614 Cenfield Straet NE ,Alliance ,OH-44601 U.S.A.

Instrument ldentification:

Meodel: 3415, SIN: 101856179 Manufacturer: Control Company
Standards/Equipment:
Description Seral Number Due Cate NIST Traceable Referenca
Gage Set 99145223 17 Dec 2020 1000449283

Certificate Information:

Technician: 57 Procedure: CAL-Q5 Cal Date: 12 May 2020 Cal Dua Date: 12 May 2021
Test Conditions; 55.18%RH 22.45°C 1018mBar

Calibratlon Data:

Unit{s) Nomlnal  As Found InTol  Nominal ° AsLet inTol Min Max i . TUR
in NA.  NA 0.1000  0.1005 % 0.038 0.101 £.0003 3.33:1
in N.A. N.A. 20000  2.0005 % 1.998 2.002 0.00033 >4
in N.A. N.A. 40000  4.0005 ¥ 3.996 4.004 0.6004 >4:1
in NA. NA. 60000  B.00D5 ¥ 5.964 6.006 0.0005 >4:1

indepth  NA. NA. 20000 2000 ¥ 1.868 2.002 0.00033 >4:1
ininside  N.A. N.A. 1.0000  1.0005 Y 0.999 1.001 0.00031 3.23:4
in step NA. N.A. 2.0000 19985 ¥ 1.988 2,002 0.00033 >4:1

This cenificate Indicates Traceabllity to standards provided by (NIST) Natlonal Inatitute of Standards and Technology andfor a Natlonal
Standards Laboratory.

A Text Uncertsinty Ratlo of at [sas! 4:1 is maintained uniess sthenwise stated and Is calculated using the expanded maasiLrement uncarainty Uncartainty eveluation includes tha Instrumant under lest
and |s calculated 1 scoordanca with the IS0 "Guide 4o the Exprassion of Uncartainty In Maasuremae | (GUM). The unceriainly raprazants an sxpandad unceriainly uting a coverape faclor ka2 1o
approximpte 8 @5% conficance leval, In tolarance conditions ame besad on 1aet reauits Taling within specifisd limils with no reduction by 1he urcertainty of the mepsursment. Tha rasulis contained harein
relaie only to ihe itam calibralad. This cenificate shall ot be reproduced sxcapl In full, without writlen approval of Contral Company.

Nominai=Standard's Reading; As Lefizinstrument’s Reading; in Tal=in Tolerancs: Min/Max=Accaptanca Rangs; tU=Expanded Measurement Unceriainty; TUR=Teal Uncestainty Ratio;
Acturacy=1(Max-Min)2; MinwAs Lsft Nominai{Rounded) — Talsrance; Max= As Lelt Nominal{Roundad) + Tolersnca:;

Al Loieap Mosioa s

Marlsa Elms, Techalcol Manager
Mote :

Maintaining Accuracy:

In our opinion ance calibraled your Digital Calipers shauld maintain s accuracy. Thera is no Bxac! way Lo delenming haw long calibration will ba maintained. Digatsl Callpera changs lintle, il any at i, bul
can ba affected by sging, tamparature, shock, and contamingtion.

Recalibration:

For factary caibration and re-cartification traceable to National Institute of Standands and Techrology contact Control Company,

ixsua Dais : 12 May 2020

CONTROL COMPAMY 12554 Galveston RD Sulte B230 Webster TX USA 77598
Phone 281 482-1714 Fax 281 482-9448 sales@control3.com www.traceable.com
Contral Company is an 1ISONEC 17025:2005 Calibrstion Lsborafory Accradiied by (A2LA) American Association for Laboratory Accreditation, Castificata No. 1750.041.
Confred Company i 150 5001:2015 Qually Cartthad by BNV GL, Cartificals Mo, CERT-01B05-2006-A0-HOU-ANAB.,
Infemational Labaratory Accredilation Cocperation - Multilaters! Recognition Ammangament (ILAC-MRA).

104 Tracaable® is & ragistered trademark of Conlrol Company

% 2017 Control Company
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Calibration complies with ISQ/IEC
Gk e 17025, ANSINCSL Z540-1, and 9001
T Kk T Cert. No.: 1870-11290275

Traceable® Certificate of Calibration for Digital Barometer Module

Customer :Custom Stack Analysis, LLC 14614 Cenfield Street NE ,Alliance OH~44601 U.S.A.

Instrument [dentification:

Model: 1670, S/N: 80724105 Manufacturer: Control Company
Standards/Equipment:
Description Serial Number Due Date NIST Tracsable Reference
Digltal Thermomater 221197993 19 Oct 2020 4000-10785768
7 Chiked Mirror Hygrometer | 21874MH204MR 22Jan2021 18004
Digital Barometer ~ D4540004 01 Now 2020 1000447551

Certificate Information:
Technician: 57 Procedure: CAL-31- Cal Date: 17 May 2020 Cal Due Date: 17 May 2021
Test Conditions: 57.18%RH 22.6°C 1012mBar

Calibration Data;

Unit}s) - Nominal = AsFound . InTol ~ Nominal AsLeft  InTol Min Max U TUR
%RH N.A. N.A. 4333 32 N 43 53 0.74 >4:1
“c NA. NA. 24,29 24 ¥ 23.29 25.29 0.05 >4:1

mbhPa N N.A. £06.00 812 Y 795 B17 0.62 >4:1

mbihPa  N.A. NA, 909.98 814 ¥ 889 921 0.62 »>4:1

mbhPa  N.A. N.A, 10182 1022 ¥ 1608 1030 0.52 »4:1

This certificate Indlcates Traceabllity to standards provided by (NIST) National Institute of Standards and Technology and/or a National
Standards Laboratory.

A Test Lincariginky Relio of al least 4:% is maiptained unkass atherwse stated and is calculated using the £xp d meseLrament uncenainty. Uncedainty evaluation includes tha instrumen! under iaat
and is calculated in gecordance with the (SO *Guida 1o tha Exprexsian of Lincartainty In Measurermant : {GUM). Tha uncartainly reprasents an axpanded uncartainty using a cavaraga faclor k=2 fo
Bpproximate 4 5% confidance lavel. In folerance condibons ara based o sl resulls Talling within apexifiad limits with no reduction by the uncertainty of tha maasurement. Tha results contained heraln
relate onily ta tha itam calibraind. This certificale ahall not be reproducad axcapt in full, withaut writan approval of Control Company.

Nominal=Stanasrd's Reading; As Lefi=instrument's Reading; [n Toksin Tolerance; MinMax=Accaptance Range; U=-Expanded Measurement Lincertsinty; TUR=Taest Uncastainty Ratio;
Accuracy=H{Max-Min)2; MinsAs Lafi Nominal(Roundad) — Tolerance; Max= As Laft NominakRounded) + Toisrance;

i B I
Nicol Rodriguaz, Quality Managear M&MDG_J

Mariza Gmg, Techaical Manager
Note :

Maintaining Accuracy:

In aur opinian onca callbrated your Digital Bararmeter Moduile showld maintain its accuracy. There is ng exact way la detering how long calibration will be maintained. Digitai Bargmeter Moduls change
littha, i arvy b &b, but can be afiscied by aging, lemperabua, shock, and contemination,

Recalibration:
For faciory calbration and re-cerfificalion traceabio 1o Natlona! [natitute of Standards and Technology contact Contral Company.

Issue Dipde ; 17 May 2020

CONTROL COMPANY 12554 Galveston RD Suita B:ﬁp Woebstar TX USA 77598
Phone 281 482-1714  Fax 281 482-0448 sales@controld.com www.traceable.com
Contrad Company s 8n ISONEC. 17025:2005 Calibration Laboratary Asreditid by (A2LA) Amatican Assoclalion for Laboralary Accraditation, Cortificale No. 1750.01.
Cantral Company is 150 5001:2015 Quality Certified by DNV CL, Certificata No. EERT-D1805-2008-A0-HOU-ANAS.
Inamational Laboratory Acorsdilation Coaperation - Multilaters! Recognition Ammangement {ILAC-MRA}.

1011 T ble® |9 a ragistered irad k of Control Company

© 2017 Contral Company



165 " is arkwav
'» MATHESON ) Entecyrie Parkuay

. . 213-848-408)
B Sde L iannaey s
r'f‘ |r ! JJ‘T}‘ ‘]“}{J\p:‘ A —“'-‘
Customer YOUNGSTOWN OXYGEN Protocol: Reference # Lot #
Cylinder Number: SD-13278 G1 15143972 109-96-33389

wylnder pressure: 2000 psig DO NOT USE THIS CYLINDER WHEN THE

-ast Analysis dater - 4/3/2017 PRESSURE FALLS BELOW 100 PSIG
Expiration Date: 4/3/2025
REPLICATE RESPONSES
Date: 47372017 Date:
Component - Carbon Dioxide 20.04%
20.04%
B n 0, 4]
Certified Conc: 20.04% + 0.04% 20.04%
Compenent:  Oxygen Date: 41312017 Date:
20.02%
Certified Conc:  20.00% + 0.03% 20.00%
15.98%
BALANCE GAS. Nitregen
FEFERENCE STANDARDS
Component.  Carbon Dioxide Oxygen
SRM # SRM-2745 SRM-26553
Sample #  9-D41 71-E-31
Cylinder #:  FF-13532 FF-221394
Concentration:  16.080% 20.863%
CERTIFICATION INSTRUMENTS
Component:  Carbon Dioxide Oxygen
Make/Model:  Varian 3800 GC Horiba MPA-510
Serial Number: LR-52489 GXUYXODw
Measurement Principie; TCD, FiD Paramagnetic
Last Calibration:  3/13/2017 3/14/2017

Notes:  G26$5116X

Anaiyst Date 4/4/2017




7410 Worthington-Galena Rd
Worthkington, Ohie 43085

Phone: (614} 436-4933
NMONITORKING
INSTRUMENTS
Industrial Envirenmenta) Monitoring lastruments, Inc. Website: www.ierenis.com

o ~ . .
"r""_ i - I3
.;_:“ ”__-..;:;: - L - .
Temperature R'I'D'féaliﬁfstor_c_anlﬂca_to of Calibration
ol
Instrument: Altek Series 22 T/C ' o Date: 11/3/2020
Serlab¥: 243783 oo Due: 11/3/2021
Technician: Sam Shults
Custom Stack Analysis
“Left Slide Right Slide -
Lab Standard UUFReading Lab Standard, -+ UUT Reading
0.0 05 ‘ 1000 . 99.7
1000.0 1000.8 1100.0 . 10996
2000.0 .2000.5 2100.0 : 20982
Accuracy h il
+-10F k
_\ o 3 . ’L;‘;‘_[:
Reference ég_ndards . _ 2
PIE 5258 sn. 11676443l Due:9/28/2021 | o
é« f‘ . . ‘ 3 ) N -:\-
Instrument must be callbrated and operat Y ,:" i:é‘rding to m@@cwmm ﬁpnclﬁcallons
Py 2 The calibration standards used are Ni ‘Hiceable
. “ &-‘ o . f" Iy ,
. x ‘._‘ B 3 — _... ‘
S . i
J’ o . I




7410 Worthington-Galena Rd
Worthington, Ohio 4308%
Phone: (614) 436-493)

MONITORI NG
INSTRUMENTS

N .
Industrial Envirenmental Monitoring Instruments, Inc, Website: www.ierents.com

h™

Dwyer Digital Manometer Cortificate of Caiibration

Instrument: Dwyer 475 Digital Manometer Date: 11/3/2020
Serial#: E46Z Technician: Sam Shults
Custom Stack
Paosltive Port
Calibrated Source Dwyer Mark Il! % Accuracy
0.500 0.498 +/- 0.04" H20
2.000 2.005 0.3
3.000 3.008 0.3
4.000 4.009 0.2

Negative Port

Calibrated Source Dwyer Mark 11 % Accuracy
0.500 0.501 +{- 0.04" H20D
2.000 2.008 04
3.000 3.009 0.3
4.000 4.008 0.1

Allowable Tolerance +\- 1.0% "H20 FS
Reference Standards
Druck 740 DPI $n.74001549, Cal Due: 12/13/2020

Instrument must be calibrated and operated according to manufacturers specifications
The calibration standards used ara NIST traceable




__ Last Analysis Date:

— = an - -

;MATH@N“

wsk, . .The Gas Professionals™

e e e

" Waverly, TN

B R LR et Lo

e ———

4700 Seeiiac Ad

g T

57185

931-296—335}'
“Certificate of Analysls - EPA Protocol sol Mixtures

WHS 108
Y-TOWN

Customer:

" Cylinder Number;

Cylinder Pressure:

2000 psig
BI24/2020 _

Protocol:

CCrez3 - G

Part & (2695803

Refersnce # Lotk

- TRFO458-01-

0000406167 - -

NOT. UWW
PREBBURE FALLS BELQw 1oo PSIG -

B

...Expiration Data.

BIA023 .

REPLICATE RESPONSES

Date: 81772020 Date:

82412020

Component:

Certified Conc;

BALANCE GAS:

Nitragen Dioxide

494
49.3

455
495

ABS

49.5ppm - +- 0.9 ppm

AR

49.3

497

REFERENCE STANDARDS:

Component:
Reference Standard:
Cylinder #;
Concentration;

" Exp Date:

Component:
Reference Standard:
Cylinder #:
Concentration;

Exp Date:

SRM ¥,

NIST Sample #;

Natrogen Dioxide

GMIS

EB00OTIA7

47.8 «/- 0.8 ppm ABS

212021 .

Nitrogen Dioxde™

PRM .

D562925 S
75.0 +/- 1.1 ppn ABS

¢y

CERTIFICATION INSTRUMENTS _ _ . , o
Componiént Niogen Dickide S ' o T

Make/Model:

CAl 600

Serial Number:  Y09003
Mt_aasurement Pnndple CHERM!

" Last Cahbration: BAA4AI030 .

Notes:

The certilication was performed by Global Calibration Gases, LLC, Sarasota, FL and according to EPA Traceability Protocol for Assay and Certification_
Standards May 2012, using procedure 61 and/or G2, U.5. EPAPGVP Yendar ID number: N22020

The expanded uncertainty listed for each component was calculated at a coverage Fackar of k=2 and 3t level of confidence of 95%

812412020




ﬁ,\ MATHESON AnalySiS Repon‘
wa

ask. . .The Gas Professlonals™

To:
Manufacturing Location
1650 ENTERPRISE PARKWAY Product: 1D Fuel Zero Grade 40% H2 / 80% He Cylinder Size: 2R
TWINSBURG. OH 44087 Valve: CGA 350 BR

Grade: CERTIFIED

MTG Part No: G0d57147X Contents;

Nel:  7Z2f% 2,05 m?

Pressure:; 2000 psig @ 70°F; 13891 kPa @z21°c

CYLINDER NUMBER(S)

£D012979 : - - Requested . Certifled. - Biend - Gertified.
) : - Concentration Concentration Units - Yolerance . Accuracy
Hydrogan 40 40.02 % 12% {abs) 12
Hefium Balance Balance
: ST - S . Certiflod S I T
Post Fill Impurity Analysig . Specification . Concentration - | .Units Analysis Methad
THC as Methans < 0.5 ND « 0 ppm

TRACEABILITY’

COMMENTS

LotNo: 1099638166
Fiil Date: 02M10/2017
Expiration Date:  (02/13/2020

Analysis Date: 02/13/2017

Unless otherwise Indlcated, Matheson Tri-Gas terms and conditions govemn the product data contained herein, This document was
issued electigpicauy and data validated by electranic signature, For further information visit www.imatheson-trigas.com

nﬁ)'( corke AL crealtenm mie—, {:}'V- L A E 2 = Ty
I, 02/13/2017 0211372017

Judy Zadravec - Analyst Date Judy Zadravec - DA Approval Date
Page 1 of 1
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‘h. ask..

Fhe Guas Protessions

s’

Certificate of Batch Analysis

1085 Garcep Sty

‘1.

Grasns g

CYLINDER NUMBER(S)

7482037
20-872

30aTTaY
; BA- 1473
| NKGD465
. Pl
OB5T2
‘A6
. 3368ins
i 4E-13E2
!
i
Lot No: 118K41520

it Date:

"ﬁ

|

H+M iiathesanr

Sales Drder No:
Purchase Grder;

Praduct:  Arr

Cylingar Size: 1L

Valve: CGA 550
Grade: Llira Zerp
Part No:  G2O0134%2 {
i
Pressure: 240 H815
Certified Analytical
Component Spacification Concentration Units feathod
Qxygen 2C- 2% 208 K J
THC <01 0o Eom = o
Water - =2 1e ppm
Caibor Doy 1 NG _) B
Carbon Moraxide <1 MDD . pom i
i
i
- COMMENTS

Product Compusition verified By nslrumentalion cahbrated wih 2
Gas mixtures fraceatie o MIST waights. NIST gas siandarg
manufacturer MIST calibrations.

wEIgTts

& ooy

25t one of tne "3 inw ng

& such 25 NTRW

Analytical Method Koy
A TOETE ORYLEN Aninyso

5 Jas cnfomar

<
3 VgL nUogan analyoe

£ TOrGe oy 2l enon Snalype:
F LM Ay e

I S A ]

v delemar

o catesta:

Ties information cantzived hore.

ity ol the anadyics

of {he 624,

of the usec o suent shail ibe hakiitly of Matheson arsing out of the wwe of the informatic

l "€ unearsigned cortifiss that the Rroduchs; listed above reflect

L
P nTi T{ peaification s (8]
( é\ T

tinetheds ompioyed and s caritpies a the extent of the speci

PO TAN !

0 1S Reeh preuaryd 4 rour Leuust Dy yualified o wxppere within Maheson.

e fSrmalion fwi doy paricutar pur pose. The nformaton is aMerod with the vnders

12020015

Anatyst

Date

e anatves perfarmed, we maks no WA TANLY GF repo

N contained herein pxcoed the fee o

gas phase by volume (unless atherwise oy

Hinile we beliowe shal the informiatien s accsiade witnn e
SeNtilion as to e Sratainry
tanding that any use of Bre infarmation is st thie sele DECTOLON 2 7k
stabiished for providing such indormanim.

Al and mice! o sxcead tae
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7410 Worthington-Galena Road
Worthington, Ohio 4308%
Phone: (614) 436-4933

Fax: (614) 436-9144

MOMNMITORINSNG
INSTRUMPMEMNRTS

Industrial Environmental Monitoring Instruments, Inc. Website: www.ierents.com

Temperature Calibration Certificate

Instrument; H-B Thermometer Date: 4/6/2020
Seriat # 4A6108 Technician; Sam Shults
Lab Standard Thermometer Mark
169.9 170.0
190.0 190.0
204.8 205.0
2146 215.0

Accuracy =1 F

Reference Standards
PIE 5258 sn. 116765 Cal Due: 9/6/2020
Hart 8103 Temp Dry Well

Instrument must be calibrated and aperated according to manufacturers specifications
The calibration standards used are NIST traceable

Specializing in Safety and Environmenral Test Equipment and Supplies.




7410 Worthington-Calena Road
Warthinglon, Ohio 43085
Phone: (614) 436-4933

Fax: (614) 436-9144

MMOMMITORI NG
INSTRUMERNTS

[ndustrial Environmental Muonitoring Instruments, Inc, Websile: www.icrents.comn

Temperature Callbration Certificate

Instrument: H-B Thermometer Date: 4/6f2020
Serial #: 485200 Technician: Sam Shults
Lab Standard Thermometer Mark
30.1 30.0
50.1 50.0
70.0 70.0
88.0 88.0

Accuracy=1F

Reference Standards
PIE 525B sn. 116765 Cal Due: 9/6/2020
Hart 8103 Temp Dry Well

Instrument must be calibrated and operated according to manufacturers specifications
The calibration standards used are NIST traceable

Specializing in Safery and Environmental V'est Equipment and Supplics.




THERMOCOUPLE CALIBRATI{INS FOR SOURCE SAMPLING APPARATUS

CALIBRATION DATE 1'2/25/'2"ywav ;ﬂ(/ﬁ" A"S!fb/&dﬂ b 28,73

CALIBRATIONS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 485200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 4A6108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
TC PRECISION 1c PRECISION TC
OVEN THERMOCOUPLES
D-1 32 T2 212 212
0-2 32 32 212 2(2
03 32 3 212 24
0-4 32 3 212 2(f
0-5 32 32 212 20T
0-6 R %1 212 241
0-7 32 3 212 2
o-8 32 3T 212 K2
0- 32 3 212 2L
0-10 32 3T 212 2|2
011 32 i 212 2
0-12 32 3 212 211
STACK THERMOCOUPLES
251 32 3! 212 i
252 32 32 212 i}
253 32 33 212 213
35-1 32 32 212 21
3s- 32 3 212 2 It
35-3 32 12 212 21
35-4 32 32 212 AR
355 32 23 212 313
451 32 31 212 Tt
4s-2 32 > 212 Tl
453 32 37 212 21
454 32 3% 212 213
45-5 32 32 212 | it
45-6 32 37 212 21
551 32 51 212 Y
552 3z X 212 T
553 32 23 212 )3
651 32 2L 212 LT
65-2 32 32 212 22
65-3 32 31 212 21f
654 32 32 212 212
851 32 32 212 27
85-2 32 373 212 2173
__ 105y 32 3 212 2z
105-2 32 3% 212 Zi

1261 - 32 T2 212 a2



THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

causraTiON paTe |} 2 /28 1/ 2929, /b{aﬂﬁL /‘%AéW‘/‘/ w 28.73

CALIBRATICNS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 4B5200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 4A6108, ASTM NO. 66F FOR BOILING WATER,

ICE WATER BOILING WATER
1c PRECISION < PRECISION C
CONDENSOR THERMOCQUPLES
- C-1 32 32 212 2t
C-2 32 32 212 2 e
3 32 3 | 212 2ii
c4 32 33 212 2173
c;rs 32 > 212 it
c6 32 X 212 Tt
7 32 3z 212 2z
c-8 32 32 212 21
C-8 32 3 212 Z//
PROBE THERMOCOUPLES
2p-1 a2 22 212 2t2
2P-2 32 32 212 212
2p3 32 33 212 23
3P-1 32 3/ 212 TN
ap-2 32 2 212 740
3p-3 32 32 212 zZ12
3P4 32 72 212 20
3P-5 32 =35 212 213
4pP-1 32 3 212 it
4p-2 32 3/ 212 2
4pP-3 32 32 212 2(2
40-4 32 32 212 212
apP-5 32 3< 212 x>
4P-6 32 3| 212 2/1
5P-1 32 31 212 24!
5p-2 32 33 212 Z13
5P-3 32 L3¢ 2 212 10
6P-1 32 cird 212 12
£P-2 32 =3 212 213 |
6P-3 32 31 212 i
6P-4 32 3¢ 212 (Ar
8P-1 32 37 212 217
8P-2 32 : EE 212 213
10P-1 a2 7{ 212 21f
10P-2 a2 31 212 21
P-1 32 32 212 ZiZ




THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

CAUBRATION DATE {2/ 28 /2020 W%ﬂ" o 28.77 3

CALIBRATIONS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 485200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 4A6108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
TC PRECISION c PRECISION T
BACK HALF THERMOCOUPLES
BH-1 32 -3 | 212 =2!{
BH-2 32 32 212 i |
BH-3 32 i 212 2t
BH-4 32 23 212 23 |
BH-5 32 22 212 = 12
BH-6 32 32 212 22 |
BH-7 32 X 212 z i/
BH-8 32 3/ 212 2(/ |
BH-9 32 212
SPLIT BOX OVEN THERMCCOUPLES
$B-1 32 33 212 213 |
$8-2 32 32 212 ZI1T
$B-3 32 3% 212 213 |




THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

causration pare 2 /78/ 720 o . MMQ&" -

oo 28,7 5

CALIBRATIONS iN ICE WATER AND BOILING WATER USING A H-8 PRECISION GLASS THERMOMETER
No. 4B5200, ASTM NOQ. 63F FOR ICE WATER AND H-B NO. 4A6108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
T PRECISION TC PRECISION T
METER THERMOCOUPLES

1M1 32 3T 212 2
M2 32 EER 212 Z1Z
2M-1 32 3 212 21|
2M-2 32 33 212 213
3M-1 32 72 212 212
am-2 32 3 212 z 12
am-1 32 3/ 212 z//
4M-2 32 #3 212 2143
5M-1 32 32 212 2172
5M-2 32 32 212 212
6M-1 32 52 212 =i
6M-2 32 3/ 212 "X
M-1 32 r 14 212 /i
m-2 32 32z 212 2z
8M-1 32 33 212 213
8w-2 32 3¢ 212 Zr2
IM-1 3z 3 212 21/
9M-2 32 32 212 2172
10M-1 32 33 212 213
10M2 32 3 212 201
15M-1 32 3L 212 26z
15M-2 32 33 212 2173
17M-1 32 32 212 i
17m-2 32 32 212 r- A
18M-1 32 373 212 217
18M-2 32 %) 212 2

THERMOCOUPLE TEMPERATLURES ARE READ ON THE DT DURING TEST.

OTI CALIBRATED BY ALTEK 22 TC SOURCE 54 148946 OR S# 243783 PRIOR TO TC CAL
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Appendix #4

Monitoring Data




Meggitt Aircraft Braking Systems Corporation
P039 Accutherm Outlet

Nox Gas Cal

High 46.93 47.20

Mid 25.30 25.10

Zero 0.00 0.40

NO2 Gas Cal

49.50 48.70

VOC Gas

High 47.05

Mid 24.70

Low 13.70

Zero 0.00

co2 02 co VOC

-0.03 0.04 -0.01 0.14
-0.04 0.41 -0.02 0.57
-0.01 11.35 -0.02 2.22
0.02 15.53 0.04 44.22
-0.02 20.96 0.03 47.13
-0.03 2091 -0.02 47.42
-0.03 2091 0.00 46.91
-0.03 20.92 -0.01 46.96
-0.03 18.42 0.13 4.36
-0.04 0.75 6.99 0.33
-0.04 0.17 13.92 0.27
-0.04 0.02 14.02 0.24
-0.04 0.02 13.97 0.23
-0.04 0.02 13.96 0.18
-0.03 4.09 13.93 4.77
-0.02 13.18 6.60 13.08
-0.04 20.81 0.26 13.19
-0.03 20.93 0.10 10.59
-0.02 20.93 0.10 6.79
-0.01 20.97 0.10 24.55
-0.04 21.05 0.02 24.62
-0.04 21.04 0.04 18.16
-0.02 20.99 0.00 1.89
0.13 20.72 0.01 2.44
8.34 11.94 -0.05 0.32
9.79 10.07 -0.20 0.25
9.80 10.09 -0.15 0.48
5.51 14.40 -0.23 0.65
0.38 2091 -0.07 0.80
0.09 20.93 0.01 0.81
0.07 20.93 0.00 0.79
0.06 20.93 0.03 0.72
0.05 20.93 0.01 0.72
0.04 20.93 0.03 0.71
0.04 20.93 0.02 0.72
0.04 20.93 0.03 0.72
0.03 20.93 0.07 0.72
0.03 20.93 0.00 0.72
0.04 20.93 -0.01 0.68
0.04 20.93 0.01 0.71
0.04 20.93 -0.02 0.64
0.03 20.93 -0.04 0.61
0.04 20.93 0.02 0.65
0.04 20.93 0.00 0.66

25.15
25.12
22.73
12.51
0.58
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

02 Gas

High 20
Mid 10
Zero 0
CO2 Gas

High 20.04
Mid 9.72
Zero 0
co Gas

High 29.76
Mid 14.42
Zero 0

Time Stamp

4/15/2021 11:43:53 AM Nox Bias VOC Zero
4/15/2021 11:44:53 AM
4/15/2021 11:45:53 AM
4/15/2021 11:46:54 AM
4/15/2021 11:47:54 AM
4/15/2021 11:48:55 AM VOC High
4/15/2021 11:49:55 AM
4/15/2021 11:50:55 AM
4/15/2021 11:51:56 AM
4/15/2021 11:52:56 AM
4/15/2021 11:53:57 AM
4/15/2021 11:54:57 AM Co Bias CO2 O2 Zero
4/15/2021 11:55:58 AM
4/15/2021 11:56:58 AM
4/15/2021 11:57:58 AM
4/15/2021 11:58:59 AM
4/15/2021 11:59:59 AM VOC Low
4/15/2021 12:01:00 PM
4/15/2021 12:02:00 PM
4/15/2021 12:03:00 PM
4/15/2021 12:04:01 PM VOC Bias CO Zero
4/15/2021 12:05:01 PM
4/15/2021 12:06:02 PM
4/15/2021 12:07:02 PM
4/15/2021 12:08:03 PM
4/15/2021 12:09:03 PM 02 CO2 Bias Nox Zero
4/15/2021 12:10:03 PM
4/15/2021 12:11:04 PM
4/15/2021 12:12:04 PM
4/15/2021 12:13:05 PM
4/15/2021 12:14:05 PM
4/15/2021 12:15:05 PM
4/15/2021 12:16:06 PM
4/15/2021 12:17:06 PM
4/15/2021 12:18:07 PM
4/15/2021 12:19:07 PM
4/15/2021 12:20:08 PM
4/15/2021 12:21:08 PM
4/15/2021 12:22:08 PM
4/15/2021 12:23:09 PM
4/15/2021 12:24:09 PM
4/15/2021 12:25:10 PM
4/15/2021 12:26:10 PM
4/15/202112:27:11 PM

Cal

Cal

Cal

20
10.1
0.1

20
9.8

30
14.6



0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.07
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.10
0.09
0.10
0.10
0.10
0.10
0.10
0.11
0.11
0.11
0.11

20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.94
20.94
20.94
20.94
20.94
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.94
20.94
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93

-0.01
0.01
0.01

-0.01
0.06
0.01
0.01
0.04
0.02

-0.03
0.00

-0.01

-0.01

-0.02

-0.01
0.00
0.01
0.02
0.02
0.02
0.00
0.02

-0.02
0.01
0.01
0.00

-0.03
0.01
0.00
0.00
0.03
0.03
0.02
0.03
0.02
0.01
0.02

-0.02
0.02
0.00

-0.02

-0.02

-0.02

-0.02

-0.02
0.00

-0.02

-0.03

-0.01
0.02

-0.01

-0.01
0.00

-0.01
0.00
0.01
0.00

-0.02
0.00

-0.06

-0.03

-0.02

-0.05

0.68
0.69
0.65
0.67
0.71
0.71
0.71
0.71
0.68
0.68
0.70
0.70
0.65
0.64
0.70
0.69
0.69
0.66
0.64
0.70
0.69
0.71
0.71
0.72
0.70
0.69
0.70
0.74
0.72
0.77
0.72
0.75
0.73
0.71
0.71
0.71
0.71
0.73
0.72
0.70
0.68
0.72
0.76
0.75
0.72
0.72
0.73
0.76
0.74
0.74
0.75
0.69
0.72
0.74
0.72
0.72
0.73
0.74
0.77
0.79
0.80
0.80
0.77

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.04
0.05
0.06
0.06
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.06
0.05
0.06
0.05
0.06
0.06
0.06
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.04
0.05
0.05
0.04
0.04
0.04
0.04
0.06
0.05
0.06
0.04
0.04
0.04
0.04

4/15/2021 12:28:11 PM
4/15/2021 12:29:11 PM
4/15/2021 12:30:12 PM
4/15/2021 12:31:12 PM
4/15/2021 12:32:13 PM
4/15/2021 12:33:13 PM
4/15/2021 12:34:14 PM
4/15/2021 12:35:14 PM
4/15/2021 12:36:14 PM
4/15/2021 12:37:15 PM
4/15/2021 12:38:15 PM
4/15/2021 12:39:16 PM
4/15/2021 12:40:16 PM
4/15/2021 12:41:17 PM
4/15/2021 12:42:17 PM
4/15/2021 12:43:17 PM
4/15/2021 12:44:18 PM
4/15/2021 12:45:18 PM
4/15/2021 12:46:19 PM
4/15/2021 12:47:19 PM
4/15/2021 12:48:19 PM
4/15/2021 12:49:20 PM
4/15/2021 12:50:20 PM
4/15/2021 12:51:21 PM
4/15/2021 12:52:21 PM
4/15/2021 12:53:22 PM
4/15/2021 12:54:22 PM
4/15/2021 12:55:22 PM
4/15/2021 12:56:23 PM
4/15/2021 12:57:23 PM
4/15/2021 12:58:24 PM
4/15/2021 12:59:24 PM
4/15/2021 1:00:25 PM
4/15/2021 1:01:25 PM
4/15/2021 1:02:25 PM
4/15/2021 1:03:26 PM
4/15/2021 1:04:26 PM
4/15/2021 1:05:27 PM
4/15/2021 1:06:27 PM
4/15/2021 1:07:27 PM
4/15/2021 1:08:28 PM
4/15/2021 1:09:28 PM
4/15/2021 1:10:29 PM
4/15/2021 1:11:29 PM
4/15/2021 1:12:30 PM
4/15/2021 1:13:30 PM
4/15/2021 1:14:30 PM
4/15/2021 1:15:31 PM
4/15/2021 1:16:31 PM
4/15/2021 1:17:32 PM
4/15/2021 1:18:32 PM
4/15/2021 1:19:32 PM
4/15/2021 1:20:33 PM
4/15/2021 1:21:33 PM
4/15/2021 1:22:34 PM
4/15/2021 1:23:34 PM
4/15/2021 1:24:35 PM
4/15/2021 1:25:35 PM
4/15/2021 1:26:35 PM
4/15/2021 1:27:36 PM
4/15/2021 1:28:36 PM
4/15/2021 1:29:37 PM
4/15/2021 1:30:37 PM



0.11
0.11
0.11
0.11
0.11
0.11
0.10
0.09
0.11
1.25
2.80
2.94
3.32
3.50

3.52
3.49
3.51
3.57
3.54
3.54
3.55
3.57
3.56
3.53
3.54
3.56
3.57
3.55
3.52
3.55
3.48
3.54
3.52
3.53
3.56
3.53
3.55
3.42
3.49
3.49
3.45
3.20
3.03
291
2.87
2.74
2.61
2.62
2.86
2.97
2.95
2.94
3.05
3.07
3.48
3.28
3.23
3.04
3.06
3.05
3.03
3.05

20.93
20.93
20.93
20.93
20.93
20.93
20.94
20.94
20.93
17.26
15.06
14.85
1431
14.05

14.03
14.08
14.06
13.99
14.04
14.04
14.02
13.98
14.00
14.03
14.03
14.00
14.00
14.02
14.07
14.03
14.13
14.03
14.05
14.03
13.99
14.06
14.02
14.07
14.06
14.06
14.07
14.32
14.53
14.56
14.69
14.82
14.89
14.84
14.69
14.50
14.46
14.45
14.49
14.50
14.12
14.25
14.39
14.53
14.55
14.49
14.56
14.60

-0.06
-0.05
-0.03
-0.05
-0.03
-0.04
-0.06
-0.10
-0.02
-0.04

0.60

0.62

0.42

0.53

0.34
0.19
0.07
0.13
0.09
0.09
0.06
0.05
0.09
0.04
0.08
0.05
0.04
0.05
0.04
-0.01
0.02
0.01
0.07
0.07
0.04
0.05
0.05
0.04
0.02
0.02
0.02
0.00
-0.06
-0.02
-0.05
-0.03
-0.04
-0.05
-0.04
-0.03
-0.05
-0.02
-0.05
-0.04
-0.12
-0.05
-0.09
-0.06
-0.08
-0.05
-0.05
-0.08

0.80
0.81
0.81
0.80
0.79
0.76
0.79
0.76
1.49
1.54
1.18
0.96
0.88
0.82

0.82
0.82
0.82
0.82
0.81
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.80
0.82
0.82
0.83
0.82
0.84
0.85
0.87
0.84
0.85
0.82
0.82
0.82
0.82
0.81
0.79
0.78
0.80
0.82
0.78
0.79
0.79
0.81
0.80

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
13.12
22.64
23.14
24.48
25.35

25.65
25.44
25.33
25.47
25.24
25.26
25.32
25.47
25.46
25.34
25.25
25.42
25.43
25.20
25.21
25.28
25.04
25.21
25.37
25.29
25.37
25.44
25.39
25.23
25.15
25.07
25.08
24.76
24.25
23.96
23.85
23.30
23.18
23.15
23.27
23.91
24.09
24.11
24.15
23.90
25.37
25.13
24.54
24.27
23.98
23.98
24.12
23.76

4/15/2021 1:31:38 PM
4/15/2021 1:32:38 PM
4/15/2021 1:33:38 PM
4/15/2021 1:34:39 PM
4/15/2021 1:35:39 PM
4/15/2021 1:36:40 PM
4/15/2021 1:37:40 PM
4/15/2021 1:38:40 PM
4/15/2021 1:39:41 PM
4/15/2021 1:40:41 PM
4/15/2021 1:41:42 PM
4/15/2021 1:42:42 PM
4/15/2021 1:43:43 PM
4/15/2021 1:44:43 PM

4/15/2021 1:45:43 PM
4/15/2021 1:46:44 PM
4/15/2021 1:47:44 PM
4/15/2021 1:48:45 PM
4/15/2021 1:49:45 PM
4/15/2021 1:50:46 PM
4/15/2021 1:51:46 PM
4/15/2021 1:52:46 PM
4/15/2021 1:53:47 PM
4/15/2021 1:54:47 PM
4/15/2021 1:55:48 PM
4/15/2021 1:56:48 PM
4/15/2021 1:57:48 PM
4/15/2021 1:58:49 PM
4/15/2021 1:59:49 PM
4/15/2021 2:00:50 PM
4/15/2021 2:01:50 PM
4/15/2021 2:02:51 PM
4/15/2021 2:03:51 PM
4/15/2021 2:04:51 PM
4/15/2021 2:05:52 PM
4/15/2021 2:06:52 PM
4/15/2021 2:07:53 PM
4/15/2021 2:08:53 PM
4/15/2021 2:09:54 PM
4/15/2021 2:10:54 PM
4/15/2021 2:11:54 PM
4/15/2021 2:12:55 PM
4/15/2021 2:13:55 PM
4/15/2021 2:14:56 PM
4/15/2021 2:15:56 PM
4/15/2021 2:16:56 PM
4/15/2021 2:17:57 PM
4/15/2021 2:18:57 PM
4/15/2021 2:19:58 PM
4/15/2021 2:20:58 PM
4/15/2021 2:21:59 PM
4/15/2021 2:22:59 PM
4/15/2021 2:23:59 PM
4/15/2021 2:25:00 PM
4/15/2021 2:26:00 PM
4/15/2021 2:27:01 PM
4/15/2021 2:28:01 PM
4/15/2021 2:29:02 PM
4/15/2021 2:30:02 PM
4/15/2021 2:31:03 PM
4/15/2021 2:32:03 PM
4/15/2021 2:33:03 PM

Start Run 1



3.07 14.57 -0.05 0.80 2391 4/15/2021 2:34:04 PM

3.07 14.52 -0.06 0.78 23.90 4/15/2021 2:35:04 PM

2.74 14.82 -0.06 1.32 23.84  4/15/2021 2:36:05 PM

3.05 14.49 -0.05 0.76 23.85 4/15/2021 2:37:05 PM

3.38 14.18 -0.11 0.81 24.60 4/15/2021 2:38:06 PM

3.24 14.33 -0.08 0.80 25.24  4/15/2021 2:39:06 PM

3.14 14.35 -0.05 0.77 25.15  4/15/2021 2:40:06 PM

3.14 14.34 -0.06 0.67 25.13  4/15/2021 2:41:07 PM

3.05 14.47 -0.09 0.70 25.16  4/15/2021 2:42:07 PM

3.07 14.47 0.05 0.66 2479 4/15/2021 2:43:07 PM

3.32 14.21 0.23 0.67 25.18  4/15/2021 2:44:08 PM

3.28 14.30 0.05 0.67 2476  4/15/2021 2:45:08 PM Stop Run 1
3.26 14.29 0.01 0.81 24.73 Avg

3.25 14.35 0.00 0.63 24.58  4/15/2021 2:46:09 PM

3.21 14.30 -0.02 0.62 24.62  4/15/2021 2:47:09 PM

3.23 14.34 -0.02 0.92 24.64  4/15/2021 2:48:10 PM

1.29 16.64 -0.08 0.65 22.90 4/15/2021 2:49:10 PM

0.05 20.93 -0.12 0.68 13.62  4/15/2021 2:50:10 PM

0.05 20.94 -0.09 0.74 0.15  4/15/2021 2:51:11 PM

0.85 17.70 -0.08 0.80 0.18  4/15/2021 2:52:11 PM

9.49 10.39 -0.20 0.72 0.35 4/15/2021 2:53:12 PM

9.80 10.12 -0.31 0.67 0.18  4/15/2021 2:54:12 PM 02 CO2 Bias Nox Zero
9.76 10.14 -0.31 0.67 0.13  4/15/2021 2:55:13 PM

8.85 10.87 -0.32 0.98 0.14  4/15/2021 2:56:13 PM

0.10 5.50 1.29 0.80 0.13  4/15/2021 2:57:13 PM

0.04 0.44 13.98 0.73 0.12  4/15/2021 2:58:14 PM

0.03 0.26 14.06 0.72 0.13  4/15/2021 2:59:14 PM Co Bias CO2 02 Zero
0.03 0.26 14.12 0.88 0.13  4/15/2021 3:00:15 PM

0.02 9.54 12.06 15.26 0.13  4/15/2021 3:01:15 PM

0.04 19.83 1.79 23.83 0.14  4/15/2021 3:02:16 PM

0.05 20.93 -0.10 24.08 0.14  4/15/2021 3:03:16 PM

0.05 20.94 -0.13 24.17 0.14  4/15/2021 3:04:16 PM VOC Bias CO Zero
0.04 20.94 -0.11 20.11 0.14  4/15/2021 3:05:17 PM

0.05 13.11 -0.13 0.92 12.95 4/15/2021 3:06:17 PM

0.05 0.46 -0.14 0.81 23.29  4/15/2021 3:07:18 PM

0.05 0.30 -0.14 0.81 25.42  4/15/2021 3:08:18 PM

0.04 0.30 -0.19 0.80 25.36  4/15/2021 3:09:18 PM Nox Bias VOC Zero
0.05 1.30 -0.16 1.06 25.18  4/15/2021 3:10:19 PM

0.05 11.67 -0.16 0.80 2294  4/15/2021 3:11:19 PM

0.05 20.72 -0.06 0.73 12.62  4/15/2021 3:12:20 PM

0.05 20.92 -0.03 0.81 0.13  4/15/2021 3:13:20 PM

0.05 20.92 -0.06 0.81 0.13  4/15/2021 3:14:21 PM

0.05 20.92 -0.08 0.81 0.13  4/15/2021 3:15:21 PM

0.05 20.92 -0.05 0.81 0.13  4/15/2021 3:16:21 PM

0.05 20.92 -0.05 0.80 0.13  4/15/2021 3:17:22 PM

0.05 20.92 -0.03 0.81 0.13  4/15/2021 3:18:22 PM

0.05 20.92 -0.08 0.81 0.13  4/15/2021 3:19:23 PM

0.05 20.92 -0.09 0.81 0.13  4/15/2021 3:20:23 PM

0.05 20.92 -0.05 0.82 0.13  4/15/2021 3:21:23 PM

0.05 20.92 -0.06 0.81 0.13  4/15/2021 3:22:24 PM

0.05 20.91 -0.05 1.10 0.13  4/15/2021 3:23:24 PM

2.55 14.96 0.07 0.89 17.86  4/15/2021 3:24:25 PM

3.15 14.38 0.40 0.71 23.84  4/15/2021 3:25:25 PM

3.63 13.89 0.39 0.70 25.15  4/15/2021 3:26:26 PM

3.48 13.97 0.35 0.63 25.13  4/15/2021 3:27:26 PM Start Run 2
3.52 13.96 0.26 0.63 24.87  4/15/2021 3:28:27 PM

3.45 14.00 0.23 0.63 24.72  4/15/2021 3:29:27 PM

3.65 14.06 0.20 0.63 24.54  4/15/2021 3:30:27 PM

3.47 14.11 0.17 0.64 2434  4/15/2021 3:31:28 PM

3.40 14.17 0.20 0.66 2424 4/15/2021 3:32:28 PM

3.30 14.27 0.17 0.64 24.03  4/15/2021 3:33:29 PM



3.33 14.16 0.17 0.64 24.07  4/15/2021 3:34:29 PM

3.30 14.24 0.18 0.67 24.25  4/15/2021 3:35:29 PM
3.35 14.22 0.19 0.65 2397  4/15/2021 3:36:30 PM
3.36 14.18 0.18 0.66 2431  4/15/2021 3:37:30 PM
3.32 14.16 0.20 0.65 24.29  4/15/2021 3:38:31 PM
3.33 14.17 0.17 0.67 2437  4/15/2021 3:39:31 PM
3.25 14.27 0.15 0.72 2420  4/15/2021 3:40:32 PM
3.21 14.37 0.17 0.74 2393  4/15/2021 3:41:32 PM
3.09 14.53 0.17 0.74 23.45  4/15/2021 3:42:32 PM
3.05 14.49 0.19 0.78 23.44  4/15/2021 3:43:33 PM
2.83 14.74 0.14 0.81 23.16  4/15/2021 3:44:33 PM
2.62 14.90 0.15 0.83 22.67 4/15/2021 3:45:34 PM
2.52 15.03 0.14 0.89 2334  4/15/2021 3:46:34 PM
3.03 14.42 0.14 0.94 23.74  4/15/2021 3:47:34 PM
3.07 14.43 0.12 0.99 24.04  4/15/2021 3:48:35 PM
2.87 14.67 0.11 1.02 24.10 4/15/2021 3:49:35 PM
3.05 14.95 0.09 1.07 24.29  4/15/2021 3:50:36 PM
3.48 15.08 0.08 1.06 23.71  4/15/2021 3:51:36 PM
3.48 15.09 0.05 1.14 23.83  4/15/2021 3:52:37 PM
3.05 14.51 0.08 1.18 24.28  4/15/2021 3:53:37 PM
2.90 14.69 0.09 1.26 24.63  4/15/2021 3:54:37 PM
2.48 15.02 0.03 1.25 24.89  4/15/2021 3:55:38 PM
3.50 14.92 0.02 1.25 24.68 4/15/2021 3:56:38 PM
2.48 14.99 0.07 1.32 24.84  4/15/2021 3:57:39 PM
3.21 14.32 0.05 1.35 2426 4/15/2021 3:58:39 PM
3.03 14.46 0.04 1.34 24.57  4/15/2021 3:59:39 PM
3.11 14.41 0.05 1.29 24.65 4/15/2021 4:00:40 PM
3.33 14.12 0.04 1.32 25.06 4/15/2021 4:01:40 PM
3.02 14.47 0.04 1.39 24.89  4/15/2021 4:02:41 PM
2.97 14.68 0.02 1.41 25.07 4/15/2021 4:03:41 PM
2.97 14.68 0.01 1.44 2482 4/15/2021 4:04:42 PM
2.85 14.77 0.04 1.49 2490 4/15/2021 4:05:42 PM
2.66 14.82 0.06 143 24.46  4/15/2021 4:06:43 PM
2.73 14.78 0.09 1.53 24.71  4/15/2021 4:07:43 PM
2.54 15.04 0.07 1.53 25.24  4/15/2021 4:08:43 PM
2.53 15.03 0.06 1.56 25.09 4/15/2021 4:09:44 PM
2.42 15.10 0.02 1.57 2495  4/15/2021 4:10:44 PM
2.38 15.17 0.01 1.53 24.64  4/15/2021 4:11:45 PM
2.33 15.09 0.02 1.57 2495  4/15/2021 4:12:45 PM
2.23 15.29 0.02 1.62 24.67 4/15/2021 4:13:45 PM
2.11 15.41 0.03 1.57 24.14  4/15/2021 4:14:46 PM
2.27 15.25 0.02 1.61 24.48 4/15/2021 4:15:46 PM
2.51 15.14 0.02 1.60 2426 4/15/2021 4:16:47 PM
2.51 14.94 -0.02 1.61 2424 4/15/2021 4:17:47 PM
2.60 14.84 -0.02 1.62 2413 4/15/2021 4:18:48 PM
2.71 14.84 0.01 1.62 24.09 4/15/2021 4:19:48 PM
2.62 14.84 0.00 1.65 24.19  4/15/2021 4:20:48 PM
2.62 14.85 0.00 1.73 24.22  4/15/2021 4:21:49 PM
2.82 14.66 0.00 1.78 24.61  4/15/2021 4:22:49 PM
2.64 14.84 0.01 1.78 2420  4/15/2021 4:23:50 PM
2.73 14.79 0.00 1.79 2413 4/15/2021 4:24:50 PM
2.71 14.78 0.01 1.76 24.03  4/15/2021 4:25:51 PM
2.73 14.76 0.04 1.81 24.29  4/15/2021 4:26:51 PM
2.52 14.95 -0.01 1.79 24.86  4/15/2021 4:27:51 PM Stop Run 2
2.93 14.65 0.09 1.20 24.35 Avg
2.54 14.93 0.01 1.79 2479  4/15/2021 4:28:52 PM
2.57 14.89 0.01 1.80 24.78  4/15/2021 4:29:52 PM
2.60 14.88 0.00 1.79 2493  4/15/2021 4:30:53 PM
2.64 14.83 0.00 1.77 2496  4/15/2021 4:31:53 PM
2.84 14.74 0.01 1.78 24.22  4/15/2021 4:32:53 PM
2.75 14.79 0.02 1.81 2426  4/15/2021 4:33:54 PM

1.05 18.93 -0.02 9.26 12.87  4/15/2021 4:34:54 PM



0.03 20.92 0.01 24.74 0.46  4/15/2021 4:35:55 PM

0.02 20.93 -0.02 24.73 0.13  4/15/2021 4:36:55 PM VOC Bias CO Zero
0.01 20.93 -0.06 20.93 0.13  4/15/2021 4:37:56 PM
0.01 14.60 0.23 0.67 0.13  4/15/2021 4:38:56 PM
0.01 1.44 6.43 0.63 0.13  4/15/2021 4:39:56 PM
0.01 0.27 14.41 0.59 0.13  4/15/2021 4:40:57 PM
0.01 0.28 14.42 0.53 0.14  4/15/2021 4:41:57 PM Co Bias CO2 02 Zero
0.00 0.31 14.23 0.61 0.14  4/15/2021 4:42:58 PM
0.86 7.00 11.15 0.46 0.14  4/15/2021 4:43:58 PM
9.02 9.90 0.23 0.44 0.14  4/15/2021 4:44:58 PM
9.64 9.91 -0.44 0.43 0.14  4/15/2021 4:45:59 PM 02 CO2 Bias Nox Zero
9.63 9.91 -0.44 0.42 0.15  4/15/2021 4:46:59 PM
9.22 9.23 -0.45 0.72 1.06  4/15/2021 4:48:00 PM
1.40 1.98 -0.37 0.54 21.83  4/15/2021 4:49:00 PM
0.05 0.22 -0.20 0.52 25.86  4/15/2021 4:50:01 PM
0.05 0.21 -0.22 0.50 2592  4/15/2021 4:51:01 PM Nox Bias VOC Zero
0.05 0.34 -0.18 0.79 25.79  4/15/2021 4:52:01 PM
0.05 12.28 -0.17 0.85 22.64  4/15/2021 4:53:02 PM
0.05 20.72 -0.09 0.84 1.52  4/15/2021 4:54:02 PM
0.05 20.92 -0.14 0.81 0.13  4/15/2021 4:55:03 PM
0.05 20.92 -0.09 0.81 0.13  4/15/2021 4:56:03 PM
0.05 20.92 -0.08 0.81 0.13  4/15/2021 4:57:03 PM
0.05 20.92 -0.05 0.81 0.13  4/15/2021 4:58:04 PM
0.05 20.92 -0.12 0.79 0.13  4/15/2021 4:59:04 PM
1.22 17.50 -0.04 0.85 1.59  4/15/2021 5:00:05 PM
3.74 13.81 0.57 0.82 23.73  4/15/2021 5:01:05 PM
3.75 13.71 2.68 0.79 26.16  4/15/2021 5:02:06 PM
3.75 13.76 3.44 0.72 26.14  4/15/2021 5:03:06 PM
3.81 13.71 2.30 0.72 25.90 4/15/2021 5:04:07 PM Start Run 3
3.80 13.74 1.41 0.72 25.76  4/15/2021 5:05:07 PM
3.80 13.72 0.96 0.72 25.67  4/15/2021 5:06:07 PM
3.80 13.72 0.69 0.71 2535  4/15/2021 5:07:08 PM
3.81 13.71 0.53 0.71 2532  4/15/2021 5:08:08 PM
3.79 13.72 0.54 0.71 25.20 4/15/2021 5:09:09 PM
3.77 13.72 0.42 0.69 25.10 4/15/2021 5:10:09 PM
3.77 13.73 0.38 0.68 2496  4/15/2021 5:11:10 PM
3.80 13.72 0.29 0.72 24.85 4/15/2021 5:12:10 PM
3.80 13.72 0.31 0.70 24.89  4/15/2021 5:13:10 PM
3.75 13.70 0.25 0.71 24.81  4/15/2021 5:14:11 PM
3.79 13.70 0.25 0.71 24.92  4/15/2021 5:15:11 PM
3.85 13.68 0.22 0.71 24.77  4/15/2021 5:16:11 PM
3.78 13.73 0.25 0.71 24.86 4/15/20215:17:12 PM
3.77 13.72 0.25 0.71 2473 4/15/2021 5:18:12 PM
3.78 13.72 0.17 0.72 2490 4/15/2021 5:19:13 PM
3.84 13.68 0.15 0.72 2492 4/15/2021 5:20:13 PM
3.80 13.73 0.17 0.71 24.86  4/15/2021 5:21:14 PM
3.80 13.75 0.15 0.71 24.76  4/15/2021 5:22:14 PM
3.73 13.75 0.16 0.69 24.73  4/15/2021 5:23:15 PM
3.65 13.75 0.14 0.72 2471 4/15/2021 5:24:15 PM
3.62 13.77 0.15 0.71 24.86  4/15/2021 5:25:15 PM
3.63 13.81 0.12 0.70 24.81  4/15/2021 5:26:16 PM
3.50 13.84 0.15 0.72 24.82  4/15/2021 5:27:16 PM
3.50 13.85 0.13 0.72 24.73  4/15/2021 5:28:17 PM
3.61 13.84 0.10 0.70 24.80 4/15/2021 5:29:17 PM
3.49 13.85 0.12 0.67 24.80 4/15/2021 5:30:18 PM
3.57 13.92 0.05 0.67 2475  4/15/2021 5:31:18 PM
3.54 13.87 0.05 0.69 2470  4/15/2021 5:32:18 PM
3.51 13.96 0.11 0.70 24.73  4/15/2021 5:33:19 PM
3.53 13.93 0.07 0.68 24.63  4/15/2021 5:34:19 PM
3.53 13.92 0.12 0.68 24.76  4/15/2021 5:35:20 PM
3.51 13.99 0.11 0.67 2455  4/15/2021 5:36:20 PM

3.52 13.94 0.09 0.71 24.66  4/15/2021 5:37:20 PM



3.44
3.52
3.40
3.42
3.41
3.40
3.29
3.03
3.15
2.87
2.83
2.81
2.82
2.71
2.83
2.60
2.59
2.53
2.55
2.55
2.55
2.53
2.57
2.43
2.46
2.11
2.09
3.31

2.31
2.15
1.89
0.87
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
1.22
9.61
9.62
9.62
9.62
8.48
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.05
0.04
0.04
0.04
0.04
0.04

13.96
14.00
14.03
14.04
14.07
14.17
14.21
14.40
14.40
14.57
14.59
14.60
14.63
14.75
14.60
14.82
14.82
14.81
14.86
14.89
14.90
14.81
14.78
14.99
15.02
15.43
15.35
14.15

15.03
15.29
15.58
16.90
20.81
17.69
5.50
0.53
0.35
0.28
0.21
6.85
10.27
10.15
10.14
10.08
10.07
10.75
19.55
20.92
20.92
20.92
20.93
11.73
0.45
0.24
0.24
0.23
8.46
20.17
20.92
20.92

0.08
0.08
0.09
0.04
0.05
0.01
0.04
0.02
0.00
-0.02
-0.03
-0.02
-0.03
-0.01
0.00
-0.03
-0.04
-0.03
-0.03
-0.04
0.00
-0.03
0.00
-0.03
-0.01
-0.03
-0.02
0.19

-0.02
-0.03
-0.06
-0.05
-0.05
-0.09
-0.11
-0.10
-0.10
-0.10
-0.10
-0.09
-0.15
-0.31
-0.25
-0.29
-0.24
0.16
0.60
0.00
0.00
0.09
0.10
6.06
14.40
14.40
14.40
14.40
6.02
0.02
0.00
-0.05

0.67
0.69
0.65
0.65
0.67
0.69
0.71
0.70
0.71
0.71
0.72
0.73
0.72
0.68
0.74
0.76
0.74
0.76
0.79
0.77
0.77
0.77
0.82
0.81
0.87
0.88
0.83
0.72

0.84
0.89
1.10
2.02
1.99
1.07
0.81
0.81
0.81
0.74
0.92
0.63
0.63
0.63
0.63
0.63
0.70
1.69
24.83
24.87
24.92
24.91
24.86
1.87
0.97
0.90
0.90
0.91
0.93
0.92
0.91
0.90

24.70
24.59
24.55
24.43
24.53
24.34
24.20
23.84
23.86
23.38
23.39
23.25
23.15
23.17
22.97
23.03
22.63
22.87
22.69
22.45
22.83
22.54
22.99
22.45
22.55
21.67
21.34
24.20

21.85
22.32
21.16
20.38
1.13
0.36
8.81
24.51
24.92
24.87
2491
24.03
14.15
0.22
0.20
0.13
0.13
0.15
0.15
0.13
0.13
0.19
0.17
0.13
0.13
0.14
0.14
0.14
0.14
0.14
0.14
0.14

4/15/2021 5:38:21 PM
4/15/2021 5:39:21 PM
4/15/2021 5:40:22 PM
4/15/2021 5:41:22 PM
4/15/2021 5:42:22 PM
4/15/2021 5:43:23 PM
4/15/2021 5:44:23 PM
4/15/2021 5:45:24 PM
4/15/2021 5:46:24 PM
4/15/2021 5:47:25 PM
4/15/2021 5:48:25 PM
4/15/2021 5:49:25 PM
4/15/2021 5:50:26 PM
4/15/2021 5:51:26 PM
4/15/2021 5:52:27 PM
4/15/2021 5:53:27 PM
4/15/2021 5:54:28 PM
4/15/2021 5:55:28 PM
4/15/2021 5:56:28 PM
4/15/2021 5:57:29 PM
4/15/2021 5:58:29 PM
4/15/2021 5:59:30 PM
4/15/2021 6:00:30 PM
4/15/2021 6:01:31 PM
4/15/2021 6:02:31 PM
4/15/2021 6:03:32 PM
4/15/2021 6:04:32 PM Stop Run 3
Avg

4/15/2021 6:05:32 PM

4/15/2021 6:06:33 PM

4/15/2021 6:07:33 PM

4/15/2021 6:08:34 PM

4/15/2021 6:09:34 PM

4/15/2021 6:10:34 PM

4/15/2021 6:11:35 PM

4/15/2021 6:12:35 PM

4/15/2021 6:13:36 PM

4/15/2021 6:14:36 PM Nox Bias VOC Zero
4/15/2021 6:15:37 PM

4/15/2021 6:16:37 PM

4/15/2021 6:17:37 PM

4/15/2021 6:18:38 PM

4/15/2021 6:19:38 PM

4/15/2021 6:20:38 PM 02 CO2 Bias Nox Zero
4/15/2021 6:21:39 PM

4/15/2021 6:22:39 PM

4/15/2021 6:23:40 PM

4/15/2021 6:24:40 PM

4/15/2021 6:25:41 PM VOC Bias CO Zero
4/15/2021 6:26:41 PM

4/15/2021 6:27:42 PM

4/15/2021 6:28:42 PM

4/15/2021 6:29:42 PM

4/15/2021 6:30:43 PM Co Bias CO2 02 Zero
4/15/2021 6:31:43 PM

4/15/2021 6:32:44 PM

4/15/2021 6:33:44 PM

4/15/2021 6:34:45 PM

4/15/2021 6:35:45 PM

4/15/2021 6:36:45 PM



Appendix #5

Process Data
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Public Notice
Ohio Environmental Protection Agency
Draft State Implementation Plan
VOC Reasonably Available Control Technology (RACT)
for Meggitt Aircraft Braking Systems Corp. (Facility ID1677010999)

Summit County

Notice is hereby given that the Director of the Ohio Environmental Protection Agency, (Ohio
EPA) is submitting to the United States Environmental Protection Agency (U.S. EPA)
Reasonably Available Control Technology (RACT) for Meggitt Aircraft Braking Systems Corp,
LLC (Facility ID 1677010999) for approval into Ohio’s state implementation plan (SIP) for the
2015 ozone National Ambient Air Quality Standard (NAAQS).

On March 17, 2025, Ohio submitted a revision to Ohio’s SIP to address RACT requirements for
the 2015 8-hour ozone NAAQS. As noted in this submittal, Ohio Administrative Code (OAC)
rule 3745-21-11(B) requires facilities that have the potential to emit of fifty tons per year or
more, but less than one hundred tons per year of volatile organic compounds (VOC) and are
located in nonattainment counties to submit a RACT study for sources not controlled by
Ohio’s Control Technique Guideline (CTG) regulations in OAC Chapter 3745-21 or by
categorical non-CTG RACT in OAC rules 3745-21-12, 3745-21-14, 3745-21-16, 3745-21-21 and
3745-21-25.

Ohio is now submitting source-specific VOC RACT for Meggitt Aircraft Braking Systems Corp
(Facility ID 1677010999) for approval into Ohio’s SIP. This facility is located in the Cleveland
2015 ozone maintenance area and has no prior existing source-specific RACT established in
OAC rule 3745-21-09.

The updated RACT Study was submitted per OAC rule 3745-21-11(B). Ohio has determined
that the updated RACT study, along with supplemental information submitted subsequently,
is sufficient to justify the continued use of the existing thermal oxidizer with an overall control
efficiency of at least 99% pursuant to OAC rule 3745-31-05(D) proposed by the facility to act as
RACT for the carbon furnaces under the 2015 ozone standard.

Ohio EPA is now requesting approval of the proposed RACT for Meggitt Aircraft Braking
Systems Corp into Ohio’s SIP.

Ohio EPA is seeking public comment to satisfy U.S. EPA requirements for public involvement
in SIP related activities in accordance with 40 CFR 51.102.



The public comment period will run until October 12, 2026. Written comments should be
submitted at: https://ohioepa.commentinput.com - Search by entering the permit #
(P0129464 for Meggitt Aircraft Braking Systems Corp) in the "Search Projects" search box.

A public hearing on this action may be requested by contacting Kathryn Jobe at 614-728-0671
or kathryn.jobe@epa.ohio.gov no later than 30 days from the draft public notice. If a public

hearing is requested, a new notification will be published to identify the time and location of
the public hearing. The public hearing will be held at least 30 days after the date of the new
notification.

All interested persons are entitled to comment on these changes. All comments submitted to
the above address by the close of business 30 days from when the draft public notice is issued
will be considered by Ohio EPA prior to final action on this action. Written statements
submitted after this time period may be considered as time and circumstances permit but
will not be part of the official record.

Questions or comments about this document should be directed to Kathryn Jobe at 614-728-
0671 or kathryn.jobe@epa.ohio.gov.



mailto:kathryn.jobe@epa.ohio.gov
mailto:kathryn.jobe@epa.ohio.gov

Environmental

] i EPA.Ohio.gov
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!.,_,\/ Agency ike DeWine, Governor Jim Tressel, Lt. Governor  John Logue, Director

DATE

Ms. Anne Vogel
Regional Administrator
U.S. EPA, Region 5

77 West Jackson Blvd.
Chicago, Illinois 60604

Re: Revision to Ohio’s Reasonably Available Control Technology (RACT) State Implementation
Plan for the 2015 Ozone National Ambient Air Quality Standards - Source-Specific Volatile
Organic Compound (VOC) RACT for Meggitt Aircraft Braking Systems Corp. (Facility ID
1677010999)

Dear Administrator Vogel:

On March 17, 2025, Ohio submitted a revision to Ohio’s State Implementation Plan (SIP) to address
Reasonably Available Control Technology (RACT) requirements for the 2015 8-hour ozone National
Ambient Air Quality Standards (NAAQS) for areas classified as serious. As noted in this submittal,
Ohio EPA adopted requirements in Ohio Administrative Code (OAC) rule 3745-21-11 for facilities in
the nonattainment areas that emit fifty tons per year or more, but less than one hundred tons per
year of volatile organic compounds (VOC) from sources not controlled by Ohio’s CTG regulations in
OAC Chapter 3745-21 or by categorical non-CTG RACT in OAC rules 3745-21-12, 3745-21-14, 3745-
21-16,3745-21-21 and 3745-21-25 to submit an updated RACT study within one year of the effective
date of the rule. Upon review of the RACT study, Ohio EPA evaluated if the RACT proposed by the
facility is appropriate to satisfy RACT requirements under the 2015 ozone standard.

Ohio is now submitting source-specific VOC RACT for Meggitt Aircraft Braking Systems Corp.
(Facility ID 1677010999) for approval into Ohio’s SIP. This facility is located in the Cleveland 2015
ozone maintenance area and has no prior existing source-specific RACT established in OAC rule
3745-21-09.

The updated VOC RACT Study was submitted per OAC rule 3745-21-11. Ohio has determined that
the updated RACT study, along with supplemental information submitted subsequently, is
sufficient to justify the continued use of the existing thermal oxidizer with an overall control
efficiency of at least 99% pursuant to OAC rule 3745-31-05(D) proposed by the facility to act as RACT
for the carbon furnaces under the 2015 ozone standard. The RACT study is provided in Appendix A,
and the permit that incorporated RACT is provided as Appendix B. Within the permit, we have



highlighted the terms and conditions associated with RACT and request only those provisions are
subject to this SIP revision request. Appendix C provides the permit strategy write-up for the
permit.

Ohio held a public comment period on Ohio’s RACT determination from September 10 to October
12,2026. Appendix D contains the public notice. [Ohio’s response to comments received during
the public comment period is in Appendix E[No comments were received during the public
comment period].

This SIP does not include the relaxation of any existing requirements and therefore will not
interfere with the attainment or maintenance of the NAAQS in accordance with section 110(l) of the
CAA.

Ohio EPA is now requesting approval of the proposed RACT for Meggitt Aircraft Braking Systems
Corp. into Ohio’s SIP.

Ohio EPA is submitting this SIP via U.S. EPA’s State Planning Electronic Collaboration System
(SPeCS). If you have questions, please contact Jennifer Van Vlerah in our Division of Air Pollution
Control at (614) 644-3696.

Sincerely,

John Logue
Director

Cc: Bob Hodanbosi, Chief, Division of Air Pollution Control, Ohio EPA

Enclosures
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1. BACKGROUND

On March 17, 2022, Ohio EPA promulgated revisions to the existing volatile organic compound (VOC)
regulations under Chapter 3745-21 of the Ohio Administrative Code (OAC) due to the downgrade to
moderate nonattainment status for the Cleveland area with respect to the 2015 8-hr Ozone National
Ambient Air Quality Standard (NAAQS) as well as the change to marginal nonattainment status for the
Cincinnati area.

Changes in the revised standards include but are not limited to:

e Extension of existing VOC Reasonably Available Control Technology (RACT) rules in OAC 3745-21 to
the Cincinnati area; and

e Requirement for major VOC emitters (from non-control technique guidelines (CTG) sources) in the
Cincinnati and Cleveland areas to conduct a detailed engineering study pursuant to OAC 3745-21-
11.

Chapter 3745-21-11 requires facilities located in Butler, Clermont, Cuyahoga, Geauga, Hamilton, Lake,
Lorain, Medina, Portage, Summit, or Warren County that have potential VOC emissions greater than 100
tons per year (tpy) from non-CTG sources to conduct a detailed engineering study to determine the
technical and economic feasibility of reducing VOC emissions and define RACT for the affected sources.
Additionally, it requires that any facility that has an existing site-specific definition of RACT in Chapter 3745-
12-09 of the OAC submit an updated RACT study. In both cases the engineering study must be submitted to
Ohio EPA within one (1) year of the effective date of the rule (i.e., by March 27, 2023).

On April 1, 2025, Ohio EPA promulgated revisions to the existing volatile organic compound (VOC)
regulations under Chapter 3745-21 of the Ohio Administrative Code (OAC) following the classification of the
Cleveland area to serious nonattainment status for the 2015 8-hr Ozone NAAQS in the Cleveland area.

Changes included in the revised standards include but are not limited to:

» Requirement for major VOC emitters (from non-CTG sources) in the Cleveland area to conduct a detailed
engineering study pursuant to OAC 3745-21-11.

Chapter 3745-21-11 requires facilities located in Cuyahoga, Geauga, Lake, Lorain, Medina, Portage, or
Summit County that have potential VOC emissions greater than 50 tpy from non-CTG sources to conduct a
detailed engineering study to determine the technical and economic feasibility of reducing VOC emissions
and define RACT for the affected sources. Additionally, it requires that any facility that has an existing site-
specific definition of RACT in Chapter 3745-12-09 of the OAC submit an updated RACT study. In both cases
the engineering study must be submitted to Ohio EPA within one (1) year of the effective date of the rule
(i.e., by April 1, 2026).

Meggitt Aircraft and Braking Systems Corporation’s manufacturing facility located in Akron, Ohio, is subject
to a non-CTG RACT determination pursuant to OAC 3745-21-11. Accordingly, the facility is required to
submit a VOC RACT study by April 1, 2026. The following sections comprise the required VOC RACT study
for the Meggitt Aircraft Braking Systems Corporation Akron, Ohio Facility.

Meggitt Aircraft Braking System Corporation / VOC RACT Study
Trinity Consultants 1-1



2. FACILITY OVERVIEW

2.1 General Facility Information

Meggitt Aircraft Braking Systems Corporation (Meggitt) owns and operates an aircraft parts and auxiliary
equipment manufacturing facility Summit County. The facility is located at 1204 Massillon Road, Akron, Ohio
44306. The Akron Facility manufactures advanced aircraft braking systems. These include:

» Wheels

» Carbon brakes

» Brake control systems

» Landing gear components.

Figure 2-1 is an area map that shows the site location relative to predominant geographical features such as
highways and railroads.

“Wliake RdSeetapty

8% | Akron Plant |08 ﬁ

Facility information required by sections (1) through (4) of OAC 3745-21-11(B) is provided as follows:
a) The complete facility name, Ohio EPA air program facility identification number, and address:

Meggitt Aircraft Braking System Corporation
Facility ID 1677010999

1204 Massillon Road

Akron, OH 44306

Meggitt Aircraft Braking System Corporation / VOC RACT Study
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b) The name, title, address and telephone number of the owner or operator's representative within the
company who is the contact person for this facility regarding the engineering study and affected
sources, and

Gary Scotton

EHS Manager

1204 Massillon Road
Akron, OH 44306

(330) 796-5933
Gary.Scotton@parker.com

c) The name, title, address, and telephone number of the official who is responsible for approval of the
engineering study:

Patrick Sines

Senior Manager, Site Operations
1204 Massillon Road

Akron, OH 44306

(330) 208-3634
Patrick.Sines@parker.com

d) The standard industrial classification code and source classification code nhumbers which are
applicable to the facility's operation:

SIC Code: 3728
SCc: 3-09-900-03

2.2 Permitted VOC Sources

Table 2-1 summarizes the PTIO permitted VOC sources at the Akron Facility. A detailed documentation of
the approach for calculating potential to emit (PTE) is provided in Appendix A.

As shown in Table 2-1, Meggitt operates a touch up booth (i.e., KO08), three portable parts washers (i.e.,
L007), a Grieve oven (i.e., P023), a foam packaging system (i.e., Z706), and a research and development
furnace (TMP187138) that are de minimis sources of VOC emissions which are excluded from the RACT
study.

The Akron Facility operates eight carbon processing electric induction coil furnaces (i.e., P036-P039, P041,
P044, and P048-P049) that are subject to a non-CTG RACT determination at OAC 3745-21-11. The
remainder of this study provides proposed VOC RACT determinations for these sources.

Meggitt Aircraft Braking System Corporation / VOC RACT Study
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Table 2-1. PTIO Permitted VOC Sources at the Akron Facility?

Emission Unit ID Emission Unit Description Current VOC Control VOC PTE Current VOC VOC RACT
(tpy) Emission Limit(s) Applicability
P036, P037, P038, P041,  Carbon Processing Furnaces Thermal Oxidizer 11.3
P044, P048, and P049° 11.67 RACT Study
P039° Accutherm Carbonization Furnace 0.4

a. Excludes de-minimis and insignificant sources.
b. P036-P039, P041, P044, and P048-P049 are subject to a combined VOC emission limit of 11.67 tons per rolling, 12-month period.
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3. RACT DETERMINATION

As discussed in Section 1 above, Meggitt is required to perform a RACT study for carbon processing
furnaces (i.e, Ohio EPA Emission Unit IDs P036, P037, P038, P039, P041, P044, P048, and P049) pursuant
to OAC 3745-21-11. Appendix B provides source specific information required by OAC 3745-21-11(B)(1)
through (7). The following sections include a detailed description of the source followed by the top-down
RACT analysis.

3.1 Source Overview

Meggitt operates carbon processing electric induction coil furnaces (i.e, Ohio EPA Emission Unit IDs P036,
P037, P038, P039, P041, P044, P048, and P049), which are industrial thermal treatment units used to heat
carbon-containing materials to high temperatures under controlled conditions. The furnaces perform
processes such as carbonization, heat treatment, or stabilization to modify the physical and mechanical
properties of the material, including strength, hardness, and thermal resistance.

Carbonization is a controlled thermal treatment process in which carbon-containing materials are heated in a
high-temperature furnace operated under oxygen-limited or inert conditions. The purpose of the process is
to thermally decompose organic constituents and remove volatile material while converting the processed
material into a carbon-rich solid with improved structural and thermal properties.

The furnace is operated using controlled heating rates dependent on product requirements. The process
environment prevents oxidation and open combustion; no direct flame contact occurs between the heating
source and the material being processed.

VOC emissions associated with carbonization are generated as process emissions resulting from thermal
decomposition of organic binders, resins, or other carbon-containing constituents within the material. As
temperature increases, volatile organic compounds, moisture, and light hydrocarbons are driven off as
off-gas.

The carbonization process itself is not a combustion process. Any fuel firing associated with the unit is
limited to indirect heating of the furnace chamber and does not constitute a primary source of VOC
emissions.

Off-gases from the carbonization furnace may contain, VOCs, Carbon Monoxide (CO), Methane and other
hydrocarbons, and Carbon Dioxide (CO2). Emission composition and quantity depend on material type,
throughput, and operating temperature.

The carbonization process at Meggitt’s Akron facility does not include coating operations, or cleanup
solvents. Therefore, the requirements of OAC 3745-21(B)(7)(e) and (f), which are for coating operations
and solvent cleaning activities, do not apply to Meggitt.

3.2 Control Overview

The carbon furnaces are equipped with thermal oxidizers, which are an air pollution control device used to
control VOC emissions generated as process off-gases from the carbonization process. There are two
thermal oxidizers associated with P036-P038, P041, P044, and P048-P049, and an additional thermal

Meggitt Aircraft Braking System Corporation / VOC RACT Study
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oxidizer associated with P039. Process exhaust gases from the carbonization furnaces are ducted directly to
the thermal oxidizers, where VOCs and other combustibles are destroyed through high-temperature
oxidation prior to atmospheric release.

The thermal oxidizers are regulated through Permit-to-Install and Operate (PTIO) P0129464, which contains
enforceable operating parameters, including continuous monitoring and recordkeeping, to maintain
minimum combustion temperatures. Additionally, the PTIO requires stack testing to demonstrate compliance
with the allowable mass emission rates for VOC, organic hazardous air pollutants (HAPs), and organic
material (OM). Appendix C provides a copy of the most recent stack test as required by OAC 3745-21-

11(B)(7)(h).

A top-down RACT analysis was not performed for the carbon furnaces because the units are already
equipped with thermal oxidizers that represent the highest level of reasonably available VOC control
technology for this source category. Exhaust gases from the carbon furnaces are routed to thermal oxidizers
designed and operated to achieve a VOC destruction efficiency of 99%.

Capture efficiency is estimated to exceed 99% because furnace exhaust is conveyed through a dedicated
closed-duct system directly to a thermal oxidizer, and the furnaces are maintained under vacuum
throughout the carbonization process. The integrity of the exhaust ductwork is critical because the
introduction of oxygen into a furnace during carbonization could create a significant safety hazard, including
the potential for fire or other upset conditions.

Thermal oxidation is widely recognized as the most effective and commonly implemented control technology
for high-temperature, continuous industrial furnace exhaust streams containing VOCs. The installed thermal
oxidizers provide near-complete oxidation of organic compounds and represents the upper bound of feasible
VOC control performance for this type of process. Alternative control technology evaluated under a
traditional top-down analysis (i.e., carbon adsorption, catalytic incinerator, condenser, scrubber, or
alternative combustion-based controls) would not provide a materially higher level of control than the
existing 99% destruction efficiency, nor would they be technically practicable for the furnace exhaust
conditions.

Because the unit already achieves VOC emission reductions consistent with the most stringent level of
control that is reasonably available, there are no technically feasible or economically reasonable control
options that would result in a meaningful incremental reduction in VOC emissions beyond the existing
configuration. Therefore, a top-down RACT analysis would not identify any additional RACT-level controls
and would not materially inform the determination of RACT for this emission unit.

Accordingly, the existing carbon furnaces equipped with thermal oxidizers with a destruction efficiency of
99% are considered to meet RACT, and no further controls are evaluated.

3.3 Source Modification/Replacement

In accordance with OAC 3745-21-11(B)(11), this RACT evaluation includes consideration of process
modifications or operational changes that could reduce or eliminate VOC emissions at the source.

The carbonization furnaces are integral to Meggitt’s operations. These emission units are used to thermally
process materials under controlled conditions to achieve required product characteristics and performance
specifications. Continuous and reliable operation of the carbonization furnaces is necessary to meet
production demands and maintain product quality and consistency.
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Potential pollution prevention measures, including reductions in furnace operating frequency or limitations
on operating hours, or elimination of carbonization activities, were evaluated. However, implementation of
such measures would directly interfere with the Meggitt facility’s ability to meet its manufacturing, quality
assurance, and customer requirements and would not be consistent with the intended function of the
source. The furnaces are operated in accordance with established production and operating practices
designed to optimize thermal efficiency and minimize unnecessary material throughput, thereby limiting VOC
generation to the extent practicable.

Based on this evaluation, elimination or substantial modification of the carbonization furnace operations is
not technically feasible.

3.4 RACT Determination

The proposed RACT determination for VOC emissions from the carbon furnace is the continued operation of
the existing thermal oxidizers in accordance with the operating requirements specified in PTIO P0129464.
The thermal oxidizers are designed and operated to achieve a VOC capture and destruction efficiency of
99% and represent the most effective and commonly applied control technology for this type of emission
source.

Continued operation of the thermal oxidizers ensures that VOC emissions from the carbon furnaces are
controlled to a level consistent with the maximum degree of emission reduction that is reasonably available.
No additional add-on controls or process modifications have been identified that would result in a
meaningful incremental reduction in VOC emissions beyond the performance achieved by the existing
control device. Therefore, continued operation and proper maintenance of the thermal oxidizer is proposed
as RACT for the carbon furnace.
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APPENDIX A. POTENTIAL-TO-EMIT DOCUMENTATION
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APPENDIX B. SOURCE INFORMATION

Appendix Table B-1. General Source Information

Emission Emission Unit Description Installation Operating Schedule Control Equipment Control Device
Unit ID Date (Month (hrs/day / days/week/ Installation Date
and Year) weeks/yr)

P036 Carbon Processing Furnace 11/1996 24/7/52 Thermal Oxidizer 8/1/1996
P037 Carbon Processing Furnace 11/1996 24/7/52 Thermal Oxidizer 8/1/1996
P038 Carbon Processing Furnace 11/1996 24/7/52 Thermal Oxidizer 8/1/1996
P039 Accutherm Carbonization Furnace 6/1996 24/7/52 Thermal Oxidizer 3/1/1996
P041 Carbon Processing Furnace 12/1998 24/7/52 Thermal Oxidizer 8/1/1996
P044 Carbon Processing Furnace 7/1999 24/7/52 Thermal Oxidizer 8/1/1996
P048 Carbon Processing Furnace 11/1996 24/7/52 Thermal Oxidizer 8/1/1996
P049 Carbon Processing Furnace 11/1996 24/7/52 Thermal Oxidizer 8/1/1996

Meggitt Aircraft Braking System Corporation / VOC RACT Study
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Appendix Table B-2. Annual Production Rates for 2022-2024

Average Daily Production Maximum Daily Production
Production Rates Rates Annual Production Rates
Emission Unit ID Units 2023 2024 2025 2023 2024 2025 2023 2024 2025

PO36 H | | | | | 1 i i i
P037, P038, P041, P04,
P048, and P049 | I I I H H H B BN
P39 | | || H i o I B B B
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Appendix Table B-3. Average and Maximum Daily and Annual Actual VOC Emissions?

OEPA Emission Unit ID Emission Unit Description Average Maximum Maximum
Daily VOC Daily VOC Annual VOC
Emissions Emissions Emissions
(Ib/day) (Ib/day) (tpy)
P036 Carbon Processing Furnaces Did not operate
P037, P038, P041, P044, Carbon Processing Furnaces 0.61 0.78 0.11
P048, and P049
P039 Accutherm Carbonization Furnace 0.68 0.35 0.05

a As specified by OAC 3745-21-11(B)(7) the average daily, maximum daily, and maximum annual VOC emissions are based upon the highest

production rates for each of the three full calendar years preceding submission of the RACT study (i.e., 2023-2025).
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Appendix Figure B-1. Facility Plot Plan
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APPENDIX C. THERMAL OXIDIZER STACK TEST RESULTS
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REPORT CERTIFICATION

Custom Stack Analysis, LLC. has used its professional experience and best
professional efforts in performing this compliance test. | have reviewed the results of
these tests and to the best of my knowledge and belief they are true and correct.

Foilly o ol

Brian E.Lemasters

Custom Sack Analysis, LLC. P. O. Box 3750 14614 Cenfield S NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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EXECUTIVE SUMMARY

Custom Stack Analysis, LLC. conducted emissions sampling using USEPA
Methods 1-4 and 25A at Facility ID# - 1677010999. Testing was conducted on
the North & South Afterburner Outlets on December 7" & 8", 2020 for
compliance purposes - Permit # - P0121253 (see Table 1.2).

The Custom Stack Analysis, LLC. test crew consisted of Mr. James Gray,
Mr. Brian Lemasters and Mr. Ethan Minor. The testing procedures were
coordinated by Mr. Jim Davies and Mr. Jon Carver of Meggitt Aircraft Braking
Systems Corporation (see Table 1.1).

Table1.1: Emissions Testing Program Contact Personnel

Name, Title Company Address Phone, Fax, email

Meggitt Aircraft Braking Corporation
Mr. Jim Davies 1204 Massillon Road

Mr.Jon Carver Akron, OH 44306 (330) 796-1743 (Phone)

Mr. James Gray

Owner

Custom Stack Analysis,LLC. (330) 525-5119 (Phone)
Mr. Brian Lemasters 14614 Cenfield St. N.E. (330) 525-7908 (Fax)
Project Manager Alliance, OH 44601

Mr. Ethan Minor
Project Technicians

Test results are located on pages 3-4. A description of the testing protocol is
included on pages 5-6. All testing calculations are located on pages 11-18. Appendix 1
includes field test data. Appendix 2 contains laboratory data from Custom Stack
Analysis, LLC. Appendix 3 contains calibration data for the equipment used on test day.
Appendix 4 contains monitoring data.

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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Table 1.2 demonstrates how Meggitt Aircraft Baking Systems Corporation in Akron, OH is
operating in compliance with the applicable emission standards.

Table 1.2: Emission Limitsand Test Results Summary

Pollutant Emission Limitations Test Result Average Compliance
Demonstrated
North Afterburner
0.00415 Ibs/hr Yes
0.0182 tons/yr Yes
Volatile Organic See below
Compounds South Afterburner
0.00166 Ibs/hr Yes
0.00726 tons/yr Yes

Individual unit VOC limitations:

. from emissions units P036 and P048, combined, 2.5 Ib/hr and 10.95 ton/yr
. from emissions units P037 and P049, combined, 2.5 Ib/hr and 10.95 ton/yr
. from emissions unit P038, 2.5 Ib/hr and 10.95 ton/yr

. from emissions unit P041, 2.5 Ib/hr and 10.95 ton/yr

. from emissions unit P044, 2.47 Ib/hr and 10.82 ton/yr

The overall combined VOC emissions from emissions units P036, P037, P038, P041, P044, P048 and
P049 are limited to 11.31 ton/yr.

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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Test Results

Meggitt Aircraft Braking Systems Corporation - North Afterburner Outlet

Stack Gas Velocity (ft/sec)

Standard Cubic Feet an Hour
Actual Cubic Feet per Minute
Moisture %

Carbon Dioxide %

Oxygen %

Nitrogen %

Method 25A

VOC (ppm)
(Ibs/hr Carbon)
(tonslyr)

Run #1
37.31
227,390
15,822
8.18%
4.33%
12.17%
83.50%

0.20
4.17E-03
1.83E-02

12/7/2020

Methods 1-4 & 25A
Run #2

38.22
230,154
16,212
8.70%
4.17%
12.33%
83.50%

0.19
4.01E-03
1.76E-02

Run #3
38.31
232,946
16,246
8.48%
4.17%
12.17%
83.66%

0.20
4.29E-03
1.88E-02

AvqQ.
37.95

230,163
16,093
8.45%
4.22%

12.22%
83.55%

0.19
4.15E-03
1.82E-02

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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Test Results

Meggitt Aircraft Braking Systems Corporation - South Afterburner Outet

Stack Gas Velocity (ft/sec)
Standard Cubic Feet an Hour
Actual Cubic Feet per Minute
Moisture %

Carbon Dioxide %

Oxygen %

Nitrogen %

Method 25A

VOC (ppm)
(Ibs/hr Carbon)
(tonslyr)

Run #1

30.58
197,116
12,968
8.46%
4.83%
11.67%
83.50%

0.11
2.01E-03
8.82E-03

12/8/2020
Methods 1-4 & 25A

Run #2

30.95
195,080
13,128
8.80%
4.83%
11.67%
83.50%

0.09
1.60E-03
7.01E-03

Run #3

30.53
190,059
12,950
8.39%
4.83%
11.50%
83.67%

0.08
1.36E-03
5.95E-03

AvqQ.

30.69
194,085
13,015
8.55%
4.83%
11.61%
83.56%

0.09
1.66E-03
7.26E-03

Custom Stack Analysis, LLC.

P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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METHOD 1

Sample and velocity traverses for stationary sources.

To aid in the representative measurement of pollutant emissions and/ or total
volumetric flow rate from a stationary source, a measurement site where the effluent
stream is flowing in a known direction is selected, and the cross-section of the stack is
divided into a number of equal areas. A traverse point is then located within each of
these equal areas.

METHOD 2

Determination of stack gas velocity and volumetric flow rate.

The average gas velocity in a stack is determined from the gas density and from
measurement of the average velocity head with a Type S (Stausscheibe or reverse
type) pitot tube.

METHOD 3

Gas analysis for the determination of dry molecular weight.

This method is applicable for determining carbon dioxide and oxygen
concentrations and dry molecular weight of a sample from a gas stream of a fossil-fuel
combustion process.

METHOD 4

Determination of moisture content in stack gases.
A gas sample is extracted at a constant rate from the source. It is determined

either volumetrically or gravimetrically.
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METHOD 25A TESTING DESCRIPTION

This method will be used to measure the total VOC concentration expressed in
terms of ppm propane. A gas sample is extracted from the source through a stainless
steel probe, through a heated sample line (teflon), to a flame ionization analyzer. The
main components of Method 25A are the same as Method 204B with the exception of a
non heated sample probe.

The sampling system is heated up to the proper operating temperature. Within

two hours of the start of the test the FIA is calibrated. The calibration range or span is
selected to be from 1.5 to 2.5 times the expected concentration. Three calibration
ranges are then selected as follows: Low level 25-35% of the span, Mid level 45-55% of
the span, and a High level 80-90% of the span. A zero and a high level calibration gas is
then injected a the valve assembly and the FIA is adjusted to these levels. Then all four
gases are introduced into the analyzer and recorded. If the responses are within 5% of
the expected values then the analyzer is responding correctly. The sample probe is
located in the center of the stack and sealed in place and the test is started. The test
lasts for 60 minutes. At the end of the test run a drift check is ran. The zero gas and the
mid level calibration gas is injected at the valve assembly. The analyzer responses are
then recorded. The drift check is acceptable if the results are within 3% of the span
value. These checks are performed before and after each test run.
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25A Sampling System
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Location of Sampling Points

B

Location: North Afterburner
Qutlet
Upstream £
Deownstream 157
Stack Diameter 36 Inches

Sample Point &
1 1.6 Inches
53
10.7
253
30.7
34.4
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Location of Sampling Points

Location: South Afterburner
Qutlet
Upstream 3
Deownstream 157
Stack Diameter 36 Inches

Sample Point &
1 1.6 Inches
53
10.7
253
30.7
34.4

(= TS A R = U ]
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CALCULATIONS
North Afterburner Outlet

RUN #1 RUN #2 RUN #3

~
1. Vm (std) 42.74 42.04 42.21 = VM * 17.64 * PBAR +ﬁ* Y
m
RUN #1 RUN #2 RUN #3
Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 42.74 42.04 42.21
vVm = Volume of gas sampled at meter box, cuft. = 45.13 44.39 4453
17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64
Tm = Average dry gas meter temperature, + 460 Rankine. = 538.58333 538.58333 538.16667
Pbar = Barometric pressure, inches of mercury (Hg) = 28.76 28.76 28.76
“H = Average pressure differential across orifice. = 2 2 2
13.6 = Specific gravity of mercury. = 13.6 13.6 13.6
Y = Calibration factor of meter box. = 1.0004 1.0004 1.0004
RUN #1 RUN #2 RUN #3
2. Vw (std) 3.81 4.01 3.91 = Vie * PH20 RTstd = K2 * Vic
Mh20 * Pstd

RUN #1 RUN #2 RUN #3

Vic = Volume of water and silica colected. = 80.8 85 83

P H20 = Density of water, 0.002201 Ib/ml. = 0.002201 0.002201 0.002201
M H20 = Molecular weight of water, 18.01 Ib/Ib-mole. = 18.01 18.01 18.01
R = Ideal gas constant, 21.85 in. hg - ft3/R-lIb-mole. = 21.85 21.85 21.85
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
K2 =0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.08180 0.08698 0.08481 = Vw(std)
Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3

Bws = Water vapor in the gas stream, proportion. = 0.08180 0.08698 0.08481
Vw(std) = Volume of water vapor in the gas sample, scf. = 3.81 4.01 3.91
Vm(std) = Volume of gas sampled at meter box, scf. = 42.74 42.04 42.21
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RUN #1 RUN #2 RUN #3
md 29.1796 29.1604 29.154 = [0.44 (%6C0O2) + 0.32 (%02) + 0.28 (%N2) + %CO)
RUN #1 RUN #2 RUN #3
Md = Dry molecular weight, Ib / Ib-mole. = 29.18 29.16 29.15
0.44 = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44
0.32 = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32
0.28 = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28
Co2, 02, N2, and CO are in percent by volume, dry basis.
RUN #1 RUN #2 RUN #3
Ms 28.27 28.19 28.21 = [Md * (1-Bws) + MH20 * (Bws) |
RUN #1 RUN #2 RUN #3
Ms = Molecular weight of gas , wet basis, Ib /Ib-mole. = 28.27 28.19 28.21
M H20 = Molecular weight of water, 18 Ib / Ib-mole. = 18 18 18
RUN #1 RUN #2 RUN #3
Vs 37.31 38.22 38.31 = 85.49 * Cp \/ p /Ts + 460
Ps * Ms
RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 37.31 38.22 38.31
85.49 = Pitot tube constant, ft / sec. = 85.49 85.49 85.49
Cp = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84
P = Velocity head of stack gas, avg. sq rt. = 0.33580 0.34248 0.34462
Ts = Temperature of stack gas, + 460 (Rankine). = 1948.2083 1961 1946
Ps = Absolute stack gas pressure, barometric + static. = 28.80 28.80 28.80
Ms = Molecular weight of stack gas, wet basis. = 28.27 28.19 28.21
RUN #1 RUN #2 RUN #3
ACFM 15821.95 16211.57 16246.01 = [Stack Area * 60 * Vs
RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 37.31 38.22 38.31
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SCFH

3600

Bws

Tstd

Pstd

Ts

Ps

Vs

RUN #1 RUN #2 RUN #3

Tstd Ps
227390 230154 232946 = 3600 * (1 - Bws ) * Vs * A %
Ts Pstd

RUN #1 RUN #2 RUN #3
= Seconds per hour. = 3600 3600 3600
= Water vapor in the gas stream, proportion. = 0.0817974 0.0869803 0.084805
= Area of stack in sq ft. = 7.07 7.07 7.07
= Standard absolute temperature, 528 R. = 528 528 528
= Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
= Temperature of stack gas, + 460 (Rankine). 1948.2083 1961 1946
= Absolute stack gas pressure, barometric + static. 28.76 28.76 28.76
= Average stack gas velocity, ft/ sec. 37.31 38.22 38.31
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CALCULATIONS

VOC
RUN #1 RUN #2 RUN #3
Lbs/Hr
Propane 0.00510 0.00490 0.00524 = 0.11443 * SCFH * PPM * 10"-6
RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 227390 230154 232946
PPM = PPM = 0.1960352 0.1861953 0.1966794
RUN #1 RUN #2 RUN #3
Lbs/Hr
Carbon 0.00417 0.00401 0.00429 = 0.031182 * SCFH * PPM * 3 * 10" 6
RUN #1 RUN #2 RUN #3
scfth = Standard stack volumetric flow rate. = 227390 230154 232946
PPM = PPM = 0.1960352 0.1861953 0.1966794
3 = Carbon equivalent correction factor for propane. = 3 3 3
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CALCULATIONS
South Afterburner Outlet

RUN #1 RUN #2 RUN #3

"H
1. Vm (std) 43.20 42.42 42.83 = VM *17.64 * PBAR + 13.6 *Y
Tm

RUN #1 RUN #2 RUN #3

Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 43.20 42.42 42.83
vVm = Volume of gas sampled at meter box, cuft. = 45.21 44.38 44.80
17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64
Tm = Average dry gas meter temperature, + 460 Rankine. = 535.58333 535.33333 535.20833
Pbar = Barometric pressure, inches of mercury (Hg) = 28.85 28.85 28.85
H = Average pressure differential across orifice. = 2 2 2
13.6 = Specific gravity of mercury. = 13.6 13.6 13.6
Y = Calibration factor of meter box. = 1.0004 1.0004 1.0004
RUN #1 RUN #2 RUN #3
2. Vw (std) 3.99 4.09 3.92 = Vic * PH20 RTstd = K2 * Vic
Mh20 * Pstd

RUN #1 RUN #2 RUN #3

Vic = Volume of water and silica colected. = 84.7 86.9 83.2

P H20 = Density of water, 0.002201 Ib/ml. = 0.002201 0.002201 0.002201
M H20 = Molecular weight of water, 18.01 Ib/Ib-mole. = 18.01 18.01 18.01
R = |deal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
K2 =0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.08458 0.08803 0.08385 = Vw(std)
Vm(std) + Vw(std)
RUN #1 RUN #2 RUN #3
Bws = Water vapor in the gas stream, proportion. = 0.08458 0.08803 0.08385
Vw(std) = Volume of water vapor in the gas sample, scf. = 3.99 4.09 3.92
Vm(std) = Volume of gas sampled at meter box, scf. = 43.20 42.42 42.83
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RUN #1 RUN #2 RUN #3

md 29.2396 29.2396 29.2328 =
Md = Dry molecular weight, Ib / Ib-mole.

0.44 = Molecular weight of CO2 divided by 100.
0.32 = Molecular weight of O2 divided by 100.

0.28 = Molecular weight of N2 or CO divided by 100.

Co2, 02, N2, and CO are in percent by volume, dry basis.

RUN #1 RUN #2 RUN #3

Ms 28.29 28.25 28.29 =
Ms = Molecular weight of gas , wet basis, Ib /Ib-mole.
M H20 = Molecular weight of water, 18 Ib / Ib-mole.

RUN #1 RUN #2 RUN #3

Vs 30.58 30.95 30.53 =

Vs = Average stack gas velocity, ft / sec.

85.49 = Pitot tube constant, ft / sec.

Cp = Pitot tube coefficient, dimensionless.

P = Velocity head of stack gas, avg. sq rt.

Ts = Temperature of stack gas, + 460 (Rankine).

Ps = Absolute stack gas pressure, barometric + static.
Ms = Molecular weight of stack gas, wet basis.

RUN #1 RUN #2 RUN #3

ACFM 12967.65 13127.84 12949.88 =

Vs = Average stack gas velocity, ft / sec.

[0.44 (%C02) + 0.32 (%02) + 0.28 (%N2) + %CO)

RUN #1 RUN #2 RUN #3
= 29.24 29.24 29.23
= 0.44 0.44 0.44
= 0.32 0.32 0.32
= 0.28 0.28 0.28
[Md * (1-Bws) + MH20 * (Bws) |
RUN#1  RUN#2  RUN#3
= 28.29 28.25 28.29
= 18 18 18
8549 * Cp W "p /Ts + 460
Ps * Ms
RUN#1  RUN#2  RUN#3
= 30.58 30.95 30.53
= 85.49 85.49 85.49
= 0.84 0.84 0.84
= 0.28360 0.28421 0.27818
= 1842.2083 1877 1909
= 28.89 28.89 28.89
= 28.29 28.25 28.29
[Stack Area * 60 * Vs
RUN #1 RUN #2 RUN #3
= 30.58 30.95 30.53
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RUN #1 RUN #2 RUN #3

Tstd Ps
SCFH 197116 195080 190059 = 3600 * (1 - Bws ) * Vs * A % *
Ts Pstd
RUN #1 RUN #2 RUN #3
3600 = Seconds per hour. = 3600 3600 3600
Bws = Water vapor in the gas stream, proportion. = 0.0845824 0.0880319 0.0838546
A = Area of stack in sq ft. = 7.07 7.07 7.07
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
Ts = Temperature of stack gas, + 460 (Rankine). 1842.2083 1877 1909
Ps = Absolute stack gas pressure, barometric + static. 28.85 28.85 28.85
Vs = Average stack gas velocity, ft/ sec. 30.58 30.95 30.53
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CALCULATIONS

VOC
RUN #1 RUN #2 RUN #3
Lbs/Hr
Propane 0.00246 0.00196 0.00166 = 0.11443 * SCFH * PPM * 10" 6
RUN #1 RUN #2 RUN #3
scfth = Standard stack volumetric flow rate. = 197116 195080 190059
PPM = PPM = 0.1092398 0.0877224 0.0764071
RUN #1 RUN #2 RUN #3
Lbs/Hr
Carbon 0.00201 0.00160 0.00136 = 0.031182 * SCFH * PPM * 3 * 10"-6
RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 197116 195080 190059
PPM = PPM = 0.1092398 0.0877224 0.0764071
3 = Carbon equivalent correction factor for propane. = 3 3 3
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Appendix #1

Test Data




Custom Stack Analysis, LLC.
Pitot Traver se Data Sheet

Plant:ggitt Aircraft BrakingSystems Corporat Date 12/7/2020
Location North Afterburner By Ethan M
Run No. Prel Post 1 Post 2 Post 3
POINt# | pitot A P °F Pitot A P °F Pitot A P °F Pitot A P °F

A-1 0.16 1658 0.06 1547 0.08 1651 0.07 1733

2 0.18 1689 0.05 1599 0.10 1692 0.08 1762

3 0.26 1602 0.15 1671 0.11 1669 0.11 1593

4 0.22 1548 0.10 1292 0.09 1545 0.11 1448

5 0.18 1355 0.07 1074 0.07 1295 0.09 1233

6 0.10 1157 0.06 1048 0.06 1198 0.08 1054

B-1 0.04 1680 0.15 1578 0.14 1660 0.11 1634

2 0.05 1720 0.17 1673 0.17 1697 0.22 1726

3 0.04 1612 0.22 1702 0.20 1633 0.22 1630

4 0.07 1413 0.19 1645 0.18 1524 0.16 1349

5 0.07 1235 0.16 1478 0.15 1475 0.14 1150

6 0.06 1118 0.11 1392 0.10 1289 0.11 1032

Run #1 Run #2 Run #3
0.34 1488.21 0.34 1501.13 0.34 1486.33
0328 | 1502 0343 | 1475 0342 | 1527 0347 | 1445
[ Static: 0.53 0.54 0.55 0.53




TEST DATA

COMPANY NAME

Meggitt Aircraft Braking Systems Corporation -

ADDRESS 1204 Massillon Road
CITY Akron

STATE OH

ZIP 44306

TEST METHODS

Methods 1-4 & 25A

CREW MEMBERS

Brian L. Ethan M

LOCATION Outlet
SOURCE North Afterburner
CONTROL

RUN #1 RUN #2 RUN #3
DATE 12/7/2020 12/7/2020 12/7/2020
RUN LENGTH (min) 60 60 60
VOLUME (cubic feet) 45.125 44.390 44,529
Y FACTOR 1.0004 1.0004 1.0004
BAROMETRIC 28.76 28.76 28.76
METER TEMP. (R) 538.58 538.58 538.17
STACK TEMP. (R) 1948.21 1961.13 1946.33
AVERAGE "P 0.34 0.34 0.34
AVERAGE "H 2.00 2.00 2.00
IMPINGER VOLUME 80.80 85.00 83.00
PITOT COEF. 0.84 0.84 0.84
STATIC PRESSURE 0.54 0.55 0.54
STACK AREA 7.07 7.07 7.07
CARBON DIOXIDE 4.33 417 4.17
OXYGEN 12.17 12.33 12.17
NITROGEN 83.50 83.50 83.66




TEST RESULTS

North Afterburner Outlet

12/7/2020
RUN #1 RUN #2 RUN #3

VM (std) 42.741 42.044 42.209
VW (std) 3.808 4.005 3.911
BWS 0.082 0.087 0.085
MD 29.180 29.160 29.154
MS 28.265 28.190 28.208
VS (ft/sec) 37.306 38.224 38.306
SCFH 22738953 | 230153.95 | 232946.44
ACFM 15821.95 1621157 | 16246.01
DCFM 3789.83 3835.90 3882.44

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.
Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.



TEST RESULTS

North Afterburner Outlet

12/7/2020
RUN #1 RUN #2 RUN #3
CEM MONITORING
VOC (Ibs/hr propane) 0.005 0.005 0.005
VOC (Ibs/hr carbon) 0.004 0.004 0.004
North Afterburner Outlet
12/7/2020
RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (ppm) 0.20 0.19 0.20




Plant:

Custom Stack Analysis, L.L.C.
Method 4

2ggitt Aircraft Braking Systems Corporati

North Afterburner Outlet

Date :

12/7/2020

Meter Box
Barometer (Pg) 28.76 ID: 1
Ambient Temp Y 1.0004
AH 1.986
AH Set Point ; 2.0
Time Run Time
Start: 12:14 60
Stop: 13:14
Run #1

Cold Box #

9 Meter Volume Meter Temp cond | vAC
Time Temp "Hg

0 478.000 77 75 41 3
5 481.764 78 76 41 3
10 485.534 79 76 40 3
15 489.282 80 76 40 3
20 493.042 82 77 41 3
25 496.631 81 77 42 3
30 500.430 8l 77 43 3
35 504.175 8l 78 43 3
40 508.275 8l 79 45 3
45 511.755 8l 77 44 3
50 515.450 8l 77 44 3
55 519.230 8l 78 45 3
60 523.125

Vm 45.125

AVG: 79 42.4 3.0
Leak Rate @ 55 "Hg = 0.000




Time Run Time
Start: 13:45 60
Stop: 14:45
Run #2

Cold Box #

6 Meter Volume Meter Temp cond | VAC
Time Temp "Hg

0 526.364 79 77 42 4
5 530.111 79 77 40 4
10 533.812 79 77 39 4
15 537.549 79 77 40 4
20 541.278 80 77 41 4
25 544.972 80 77 42 4
30 548.684 80 77 43 4
35 552.372 80 77 43 4
40 556.058 80 78 45 4
45 559.751 80 78 44 4
50 563.435 80 78 44 4
55 566.535 81 79 46 4
60 570.754

vVm 44.390

AVG: 79 42.4 4.0
Leak Rate @ 8.0 "Hg = 0.000




Time Run Time
Start: 15:13 60
Stop: 16:13
Run #3
Cold Box #
11 Meter Volume Meter Temp Cond | VAC
Time Temp [ "Hg
0 571.148 78 77 39 4
5 574.893 78 77 1 4
10 578.625 79 77 41 4
15 582.387 79 77 43 4
20 586.065 79 78 44 4
25 589.731 80 77 44 4
30 593.435 80 78 45 4
35 597.210 80 78 45 5
40 600.935 79 77 47 5
45 604.645 79 77 45 5
50 608.345 80 77 46 5
55 612.153 79 76 46 5
60 615.677
Vm 44,529
AVG: 78 | 405 [ 50 |
Leak Rate @ 85 | "Hg = 0.000 |




Custom Stack Analysis, LLC.
Pitot Traver se Data Sheet

Plantggitt Aircraft Braking Systems Corpor Date 12/8/2020
Location South Afterburner By Ethan M
Run No. Prel Post 1 Post 2 Post 3
PoInt# | piot A P °F Pitot A P °F Pitot A P °F Pitot A P °F

A-1 0.06 1743 0.08 1231 0.07 1356 0.07 1595

2 0.10 1703 0.11 1449 0.09 1523 0.10 1633

3 0.08 1538 0.11 1435 0.07 1701 0.08 1523

4 0.07 1144 0.10 1395 0.11 1658 0.07 1176

5 0.10 1236 0.09 1121 0.08 1432 0.06 1062

6 0.08 1087 0.07 1046 0.06 1134 0.07 1087

B-1 0.06 1153 0.06 1467 0.05 1473 0.06 1543

2 0.07 1326 0.08 1692 0.08 1657 0.11 1687

3 0.06 1648 0.10 1581 0.07 1682 0.11 1654

4 0.08 1305 0.07 1411 0.10 1519 0.09 1521

5 0.10 1212 0.09 1275 0.09 1389 0.06 1362

6 0.06 1189 0.07 1168 0.06 1222 0.07 1198

Run #1 Run #2 Run #3
0.28 1382.21 0.28 1417.38 0.28 1449.46
0276 | 1409 0292 | 1356 0277 | 1479 0280 | 1420
[ Static: 0.53 0.57 0.55 0.53




TEST DATA

COMPANY NAME fMeggitt Aircraft Braking Systems Corporation -
ADDRESS 1204 Massillon Road
CITY Akron
STATE OH
ZIP 44306
TEST METHODS Methods 1-4 & 25A
CREW MEMBERS Brian L. Ethan M
LOCATION Outlet
SOURCE South Afterburner
CONTROL

RUN #1 RUN #2 RUN #3
DATE 12/8/2020 | 12/8/2020 | 12/8/2020
RUN LENGTH (min) 60 60 60
VOLUME (cubic feet) 45.212 44.380 44.801
Y FACTOR 1.0004 1.0004 1.0004
BAROMETRIC 28.85 28.85 28.85
METER TEMP. (R) 535.58 535.33 535.21
STACK TEMP. (R) 1842.21 1877.38 1909.46
AVERAGE "P 0.28 0.28 0.28
AVERAGE "H 2.00 2.00 2.00
IMPINGER VOLUME 84.70 86.90 83.20
PITOT COEF. 0.84 0.84 0.84
STATIC PRESSURE 0.55 0.56 0.54
STACK AREA 7.07 7.07 7.07
CARBON DIOXIDE 4.83 4.83 4.83
OXYGEN 11.67 11.67 11.50
NITROGEN 83.50 83.50 83.67




TEST RESULTS

South Afterburner Outet

12/8/2020
RUN #1 RUN #2 RUN #3

VM (std) 43.197 42.422 42.834
VW (std) 3.991 4.095 3.921
BWS 0.085 0.088 0.084
MD 29.240 29.240 29.233
MS 28.289 28.250 28.291
VS (ft/sec) 30.576 30.954 30.534
SCFH 197115.57 195079.74 | 190058.77
ACFM 12967.65 13127.84 12949.88
DCEM 3285.26 3251.33 3167.65

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.
Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.



TEST RESULTS

South Afterburner Outet

12/8/2020
RUN #1 RUN #2 RUN #3
CEM MONITORING
VOC (Ibs/hr propane) 0.002 0.002 0.002
VOC (Ibs/hr carbon) 0.002 0.002 0.001
South Afterburner Outet
12/8/2020
RUN #1 RUN #2 RUN #3

CEM MONITORING

VOC (ppm) 0.11 0.09 0.08




Plant:

Custom Stack Analysis, L.L.C.
Method 4

2ggitt Aircraft Braking Systems Corporati

South Afterburner Outet

Date :

12/8/2020

Meter Box
Barometer (Pg) 28.85 ID: 1
Ambient Temp 30 Y 1.0004
AH 1.986
AH Set Point ; 2.0
Time Run Time
Start: 8:40 60
Stop: 9:40
Run #1

Cold Box #

12 Meter VVolume Meter Temp cond | VAC
Time Temp | "Hg
0 669.947 77 75 37 4
5 673.645 75 75 38 4

10 677.430 77 77 36 4
15 681.450 77 77 39 4
20 685.020 75 75 39 4
25 688.905 75 76 40 4
30 692.605 76 74 40 4
35 696.250 77 75 43 4
40 700.100 76 74 41 4
45 703.955 77 74 43 4
50 707.740 76 74 42 4
55 711.462 76 74 43 4
60 715.159

Vm 45.212

AVG: 76 40.1 4.0
Leak Rate @ 7.5 "Hg = 0.000




Time Run Time
Start: 10:40 60
Stop: 11:40
Run #2

Cold Box #

11 Meter Volume Meter Temp cond | VAC
Time Temp "Hg
0 716.015 76 74 39 5
5 719.788 76 74 41 5

10 723.551 76 74 43 5
15 727.279 77 75 42 5
20 731.004 76 74 42 5
25 734.717 76 75 44 5
30 738.405 76 75 45 5
35 742.091 77 74 46 5
40 745.754 77 74 46 5
45 749.512 76 75 a7 5
50 753.100 77 74 47 5
55 756.862 76 74 48 5
60 760.395

vVm 44.380

AVG: 75 44.2 5.0
Leak Rate @ 10.0 "Hg = 0.000




Time Run Time
Start: 12:15 60
Stop: 13:15
Run #3
Cold Box #
9 Meter Volume Meter Temp Cond | VAC
Time Temp | "Hg
0 761.450 75 74 42 5
5 765.015 76 74 43 5
10 768.815 77 74 43 5
15 772.445 76 74 44 5
20 776.295 77 74 46 5
25 780.225 76 75 46 5
30 783.825 77 74 a7 5
35 787.550 76 74 a7 5
40 791.281 77 74 46 5
45 795.039 76 75 46 5
50 798.793 76 74 48 5
55 802.514 76 74 46 5
60 806.251
Vm 44.801
AVG: 75 453 | 50
Leak Rate @ 95 | "Hg = 0.000 |
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Appendix #2

Laboratory Data




Ethan M

Lab Data Sheet For: Meggitt Aircraft Braking Systems Corporation - North Afterburner Outlet By:
Moisture Weights Moisture
grams grams grams grams grams grams grams
o Box ID 1 2 3 4 5 6 Drierite
; Gross 821.3 652.2 537.2 981.5
E Tare 9 749.7 651.1 536.5 974.1
Net 71.6 1.1 0.7 0.0 0.0 0.0 7.4
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ Intial Imp mL = 200.0 Impinger Total = 73.4 Total = 80.8
grams grams grams grams grams grams grams
~ Box ID 1 2 3 4 5 6 Drierite
; Gross 688.3 755.3 508.4 956.0
E Tare 6 612.6 754.1 507.8 948.5
Net 75.7 1.2 0.6 0.0 0.0 0.0 7.5
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ Intial Imp mL = 200.0 Impinger Total = 77.5 Total = 85
grams grams grams grams grams grams grams
™ Box ID 1 2 3 4 5 6 Drierite
; Gross 802.2 723.5 535.8 997.8
E Tare 1 729.0 722.6 535.0 989.7
Net 73.2 0.9 0.8 0.0 0.0 0.0 8.1
Reagent H20 H20
mLs 100.0 100.0
grams grams
Intial Imp mL = 200.0 Impinger Total = 74.9 Total = 83




Ethan M

Lab Data Sheet For: Meggitt Aircraft Braking Systems Corporation - South Afterburner Outet By:
Moisture Weights Moisture
grams grams grams grams grams grams grams
o Box ID 1 2 3 4 5 6 Drierite
; Gross 697.9 546.8 625.2 993.1
E Tare 12 622.0 546.1 624.8 985.4
Net 75.9 0.7 0.4 0.0 0.0 0.0 7.7
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ Intial Imp mL = 200.0 Impinger Total = 77 Total = 84.7
grams grams grams grams grams grams grams
~ Box ID 1 2 3 4 5 6 Drierite
; Gross 806.6 723.2 535.6 970.4
E Tare 1 729.2 722.3 535.1 962.3
Net 77.4 0.9 0.5 0.0 0.0 0.0 8.1
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ Intial Imp mL = 200.0 Impinger Total = 78.8 Total = 86.9
grams grams grams grams grams grams grams
™ Box ID 1 2 3 4 5 6 Drierite
; Gross 824.8 652.0 536.9 979.0
E Tare 9 750.0 651.4 536.6 9715
Net 74.8 0.6 0.3 0.0 0.0 0.0 7.5
Reagent H20 H20
mLs 100.0 100.0
grams grams
Intial Imp mL = 200.0 Impinger Total = 75.7 Total = 83.2




Appendix #3

Calibration Data
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Certificate of Analysis

6521856

G“S[ INDUSTRIAL Bt
MEDICAL $64 Mol e

SPECIALTY (859)231-0225 ($88)431.5882

8 EQUIPMENT

Certification Date: 12 January 2017

Cenificate Numbar: 0097B-02T5-CH

Mixture Grade: EPA Protocol Standard Gas Mixture

Lot Number: 0097B-02T5 .

Expiration Date: 12 January 2025

Cylinder Number, EB0D49442

Part Number: T5L EPAZRATAP-14
Mixture Requested . . U (Expanded

Components Composition Certified Composition Uncertainty, k=2)
Propane 43 ppm 47.05 PPM +/- 0.12 PPM (absolute)
Air Balance Balance

Cylinder Pressure:
Production Lab:
Procedure Used:

Analyticai Method:

Muitipoirit Calibration Date:

1900 psi — Do not use below 100 psi (0.7 megapascais}

Tier § Labs, LLC, Indianapolis, IN, PGVP Vendor ID R12017

EPA Traceability Protocoil for Gaseous Calibration Standards Procedure G1.
EPAGOO/R-12/531 May 2012

C3Ha: FTIR

Propane: T2/29/2016

Reference Standards
Serial Numbaer Lot Expiration Type Component Balanca Concentration Uncertainty (%) NIST Refersnce
CALO1TROS 83-1-12 8/17/2017 SRM C3H8 Alr &8.53 by D25 1667h

The calibration resuits published in this centificate were obtained using equipment and standards capable of producing
results that are traceable to National institute of Standards and Technology (NIST) and through NIST to the International
System of Units (S1). The expanded uncertainties, if included on this certtificate, use a coverage factor of k=2 to
approximate the 95% confidence level of the measurement, uniess otherwise noted. If uncertainties are nof included on
this certificate, they are available upon request. This calibration certificate applies only to the item described and shalt not
be reproducad other than in full, without written approval from the calibration facitity. Cafibration certificates without
signatures are not valid. This catibration meets the requirements of ISOAEC 17025-2005.

Lynn
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Calibration complies with ISO/IEC
&j’ 17025, ANSI/NCSL 2540-1, and 9001
A s P01 Cert. No.: 3415-11278230
Traceable® Certiflcate of Calibration for Digital Calipers

Customer :Custom Slack Analysis, LLC 14614 Cenfield Street NE Alliance ,CH-44601 U.S.A.

Instrument Identification:

Model: 3415, S/N: 1018561789 Manufacturer: Control Company
Standards/Equipment:
Rescription Seral Number Due Date NIST Traceable Relerence
Gage Set 99146223 17 Dec 2020 1000449283

Certificate Information:

Techniclan: 57 Procedure: CAL-05 Cal Date: 12 May 2020 Cal Due Date: 12 May 2021
Test Conditions: 55.18%RH 22.45°C 1018mBar

Calibration Data:

Unit(s) : Nominal : As Found InTal  Nominal ° AsLeft ' InTol Min Max FURE TUR
in N.A. . N.A, 0.1000 0.1005 Y 0.099 0.101 0.0003 3.33:1
in NA. N.A, 2.0000  2.0005 Y 1,998 2.002 0.00033 >4:1
in N.A. N.A. 40000  4.0005 Y 3.996 4.004 0.0004 >4:1
in N.A. N.A. 6.0000  6.0005 ¥ 5.994 6.006 0.0005 »4:1

indepth  N.A. N.A. 2.0000 2.000 Y 1.998 2.002 0.00033 >4:1

ininside  N.A. N.A. 10000  1.0005 ¥ 0.999 1.004 0.00031 3.23:1

in step N.A. N.A. 2.0000  1.5985 ¥ 1.998 2.002 0.00033 >4

This cartificate Indicates Traceabllity to standards provided by (NIST) National Institute of Standards and Tachnelogy and/er a Natlonal
Standards Laboratory.

A Tost Lincertsinty Ratic of o laas! 4:1 is maintained unlass oiherwise stated and Is calculated using the sxpanded maasuramens uncariainty. Uncertainty evaluation includes the inetrumant under test
and ia caiculated in accordance wilh the 150 "Gulde lo tha Expreasion of Uncarlainly in Measurement ; {GUM). Tha uncartainty rapragants an expanded uncertainty uaing @ coverape faclor ka2 1o
spproximets 8 95% confidance lwsl. In folsrance conditone ane bosad on 196t resuits faking within specified limils with na reduction by tha uncerainty of the measurement. The reculls cartainad hamin
telats only to the kem calibrated. This certificate ahall not be reproducad except in Rull, without writian appravel of Control Company.

Nomir dard’s Reading; As Lafi=ir t's Reading: In Tolzln Tolerancs: Min/Ma—=Actaptance Rangs; +U=Expanded Measuremant Uncartainly; TUR=Teast Uncartainty Rabo;
Accunscy=:(Max-Min)2; Min=As Lafl Norinal{Rounded) ~ Tolerance, Max= Aa Left Nominai{Rounded) + Toleranca;

ol Vg Mmufﬂm

Nicol Rodriguaz, Qusiity Manager

Mirisa Eims, Technlcal Manager
Nota

Maintaining Accuracy:

In our opinian once calibrated your Digitat Calipers shauld mainain its scouracy. There is no axact way Lo dalamine how long calibration will be mairiained. Digilal Calipers change lisle, if any ai sk, but
can ba affected by aging, tamparature, shock, and contamination.

Recalibration:
Fon factory caloration and re-varliicalion traceable to Mational Irstilte of Standans and Technology contact Control Compary.

Issua Dala ; 12 May 2020

CONTROL COMPANY 12554 Galveston RD Sulte B230 Webster TX USA 77598
Phone 281 482-1714 Fax 281 482-9448 sales@control3.com www.traceable.com

Control Company is an ISAAEC 17025:2005 Calibration Laboralory A d by (AZLA) Amarican Aszociation for Laboratory Accreditation, Cartficata Na. 1750.041.
Contral Company is 150 $001:2015 Quakty Cartified by DNV GL, Cerlificate No, CERT-D18C5.2006-A0-HOU-ANAB,
I ional Laboratory A ditation Cooperation - Multilateral Focognition Amangement (ILAC-MRA).

1ofq Traceabla® is a registered tradamark of Control Company © 2017 Gontrol Gompany
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INGUSTRIAL Scott-Grois Co., Je.

GASES |

664 Mlagnoha Ave.
‘ MEpicat Lamingron, Y 45505
& EOWIPMENT | SPECIALTY (BE5Y3 10278 (58EX433. 5882
Cylinder Number CC444889 Certification Date: 28 April 2017
Mixture Grade: EPA Prolocol Standard as Mixture Expiration Date: 29 April 2025
Certificate Number. 11478-0275-C01 Lot Number: 1147B-02T5
Cylinder Pragsure: 2015 PSIG Cusiomer Part Number TEL EPAZRATAR-19
[ Do not use below 100 psi (0.7 megapascals) I
[ EPA Traceability Protocat for Gaseous Calibration Standards Procedure G 1, EPABO0MR-12/551 May 2012 [
Certified Concentrations
Component Concentration Uncertainty Assay Dates
Propane 24.7 POMA +/- 02 PPM (absolute) 412812047

Air Balance
Analytical Instrumentation
Component Analytical Principle Make Mol Serial MPC Date
Propare FTIR Thermo Antaris IGS AWZ1200117 41712007
Refarence Standards
Sarial Number Lot Expiration Typw Ci it Con b e y (%} NIST Rvference
CC4a59851 218EA-D1TS 111002024 ahis £ans N2 2477 PPM 0.£11 2644a

The calibration results published in this certificate were obtainec using equipment and standards capable of praducing resuits that ane traceable to
National Institute of Standards and Technalogy (NEST) and through NIST to fhe intemationat System of Uinits (S83). The expanded uncenainties, it
inchuded on this centificate, use a coveraga factor of k=2 10 approximate the 95% confidence Javel of the measureément. uniess otherwise noted. f
uncertainties are not included on this certificate, they are available upon request. This calibration certificate applies only 1o the item described and
shai not be reproduced ather than in full, without written approval from the calibration facility. Calibration certificates without signatures are not valid.
This calibration maets the requirements of ISOAEC 17025-2005

{Q/(/OC/(_
A Production Labarstory:

Analyst: Allison Hanover Tier 5 Labs, LLC
5353 W. Southem Ave,

-~
C J| JH, 11/ Inctianapofis, IN 46241

) | I
Reviewsr: ~Jeff Lynn PGVP Vendor 1D R12017
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GASES TULAR IR s eon Co. inc
N
MEDITAY fbipoia b,

& FQUIPMENY | SPECIALTY (R46723 12308 (B8E4T 1588

Cylingder Number: CC4a4089 Certfication Date: 26 Aprit 2017
Mocture Grade: EPA Protocol Standard Gas Midure Expiration Date: 249 Apni 2025
Cartificate Number. 11478-0275-CO1 Lot Number: 1147B-02T5
Cylinger Pressure: 2015 PSIG Custormer Part Number: T5L EPAZRATAP-18

I Do not use below 100 psi (0.7 Megapascais) l

i EPA Traceability Protocot for Gaseous Calibration Standargs Procedure G1, EPABOO/R-12/631 May 2012 I
Certified Concentrations

Component Concentration Lncertainty Assay Oates
Propane 24.7 PPM +i- 0 2 PPM (absokute) 412812017
Alr Balance
Analytical instrumentation
Lomponent Analytical Printiple Make Mode! Serial MPC Date
Propane FTR Therma Antars 1IGS  AWZ1200117 411712017
Reference Standards
Sarisl Nipvbar 1ot Expiration Typw Component B C i Uncerteiny (%) NIET Reference
SCAS3851 2186A-0175 1111/2024 aMIS CaHg N2 2477 PAM 0411 26442

The calibration rasuits published in this cerfificaie were oblained using equipment and standards capable of producing resuits that are traceable to
National Institute of Standards and Technology (NIST) and through NIST to ihe Intemational System of Units (81). The expanded uncenainties, if
included on this certificate, use a cowerage factor of ka2 to approximate the 95% confidence levei of the measurement. Uniess otharwise noted I
uncertainties are not inclused on this cartificate, they are available upon request. This calibration certificate apphies only to the item described and

shat not be raproduced other than in full. without written approvat from the calibration facifity. Gatibration cerlificates without signatures are not vabd.
This calibration meets the requirements of ISOAEC 17025-2005

WW Production Laboratory:

Analyst: Altison Hanover Teer 5 Labs, LLC
5353 W. Southem Ave

Y
(fﬂﬂ 1’/ Indiarapolis, IN 46241

PGVP Vendor 1D R12017

Reviewer: TJeff Lynn



/ \ LIQUID TECHNOLOGY CORPORATION
“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis

- EPA PROTOCOL GAS -
Customer 1E Monitoring Instruments (Worthington, OH)
Date October 06, 2014 %&\L" 7 7b
Delivery Receipt DR-53322 _
Gas Standard 13.8 ppm Propane/Air - EPA PROTOCOL
Final Analysis Date October 06, 2014
Expiration Date October 07, 2022
Component Propane
Balance Gas Air
Analytical Data; DO NOT USE BELOW 100 psig

EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations

Propane: 13.7 ppm +/- 0.1 ppm

Air: Balance

Reference Standards; GMIS Traceability

SRM/GMIS: GMIS SRM-1667h

Cylinder Number: CC-165367 XF-O03R5°B

Concentration: 20.21 ppm Propane {+/- 0.09 ppm) 49.54 ppm Propane (+/- 0.26 ppm)
Expiration Date: 12/02/18 07/12/15

NIST Sample Number: NA 83-1-14

Certification Instrumentation

Component: Propane

Make/Model: Agilent 7890A

Serial Number: CN107361606

Principal of Measurement: GC-FID

Last Calibration: September 28, 2014

Cylinder Data

Cylinder Serial Number; EB-0051537 Cylinder Outlet: CGA 590
Cylinder Volume: 138 Cubic Feet Cylinder Pressure: 1950 psig, 70°F

Analytical Uncertainty and NIST Traceability are in compliance with EPA-6C0/R-12/531,

Certified by:

Cole Dylewski
PGVP Vendor ID: E12014

“UNMATCHED EXCELLENCE”

2048 APEX COURT, APOPKA. FLORIDA 32703 ~ PRONE (407+292-2800 Fax (4073292-3313
wWww LIQUIDTECHCORP.COM

APOPKA, FL * HOUSTON. TX



Calibration complies with ISO/IEC
17025, ANSI/NCSL Z540-1, and 9001
Cert. No.: 1870-11290275

Traceable® Certlficate of Calibration for Digital Barometer Module

Customer :Custom Stack Analysis, LLC 14614 Cenfield Straet NE Alliance ,OH-44601 ,U.S.A.

Instrument kdentification:

Model: 1870, S/N: 90724105 Manufacturer: Control Company
Standards/Equipment;
Description Sarial Number Dus Date NIST Tracsable Refarence
Dighal Tharmomaeter 221197993 10 Oct 2020 4000-10785763
7 Chiled Mimor Hygrometer  31874MH2048MR ' 22Jan2021 18004
Digital Barometer T Dasagoo 01 Nov 2020 1000447551

Certificate Information;
Technician: 57 Procedurs; CAL-31- Cal Date: 17 May 2020 Cal Due Date: 17 May 2021
Test Conditions: 57.18%RH 22.6°C 1012mBar

Calibration Data:

Unit{s} ~ Nominel =~ AsFound . InTol = Nominal AsLeft  InTal Min Max tU TUR
*%RH N.A. N.A. 48.23 32 N 43 53 0.74 L
¢ N.A. N.A. 24.29 24 Y 2320 2520 0.05 24t
mb/hPa MN.A. NA. 806.00 812 Y 795 817 0.62 »4:1
mbhPa  N.A. N.A. 009.98 914 ¥ 899 921 0.62 >4:1
mb/hPa N.A, N.A, 1018.72 1022 ¥ to08 1030 0.62 »4:1

This cartificate indicates Traceability to standards provided by {KIST) Natlonal Institute of Standards and Technology andfor a National
Standards Laboratory.

A Tes! Uncarainty Radio of al Ieast 41 is maingined unkass othsrwise slated and is calcwlated using the expanded magsurement yncerainty. Lincertainty avalyetion includas the instrumeant under Leat
and i cakculztad W 8CCOMENCH with the ISO "Guide to tha Expression of Uncartainty in Maasureiment : (GUM). Tha uncartainly reprasants an expandad uncartainly using a covarage faclor k=2 Io
spovoximate & 95% oonfidance lavel. In iolerance condibong pre based on sl rasuits falking within apacified limits with ne reduction bry the yncartainty of the measurament. Tha results conlained hersin
ralats oty ba tha itnm calibralad. Thia certificate shall nol be regroducad axcepl in full, withaut witien apprval of Control Lompany.

Nomlna!=5&mdam‘g Reading; Ak Laft=insirument's Reading; In Tol=In Toierance; MinfMax=Acceplance Réngs; tU=Expanded Maasurement Lingeriainty; TUR=Test Urceartainty Ratio;
Accurgcy={Max-iny2; Min=As Lafl Nominal(Rounded) — Tolerance; Max= As Laft Nominal{Reunded) + Tolarance;

Nieoi Rodnguez, Quakty Manager Ol

Marisa Eims, Technical Manager
Maote

Maintaining Accuracy:

It our apinion onca calibrated your Digital Barometer Modula should mainiain its acouracy. Thare is no gxact way 1o datermina how king calibration will be maintained. Digital Barometer Modute changa
IHlie, if arvy al i, but can be affecied by aging, lemperature, shock, and contaminetion.

Recallbration:
For factory callbration and re-cetification traceable to Nabional Institute of Standards and Technology contacl Control Company.

lssue Date : 17 May 2020

CONTROL COMPANY 12554 Galveston RD Suite B23p Webstar TX USA 77598
Phone 261 482-1714  Fax 281 482-9448  sales@controll.com www traceahla.com

Conirel Company I8 an ISONEC 17025:2008 Galibration Laboraiory Acgredited by (AZLA) Amarcan Assccislion for Laboralory Accreditalion, Certificate No, §750.01.

Contral Campany & IS0 8001:2015 Quality Certiied bry DNV GL, Cartifcata Mo. GERT-D1805-2006-A- HOU-ANAS.
Irernational Labafatory Accreditation Coaperation - Multilatersl Recognition Amangement {ILAC-MRA),

Toft Traceablo® is & rogistersd trademark af Control Company © 2017 Contral Co
an mpany



Calibration complies with ISO/IEC
-;,'I_ae, “-i!bf %’ 17025, ANSI/NCSL Z540-1, and 9001

S, Cert. No.: 3415-10347847
Traceable® Certificate of Calibration for Digital Calipers

ot

Marnufactured for and distributed by : Contrdl Company 12554 Galveston Rd B230, Webster, TX 77538

Instrument ldentification:

Maodel: 3415, S/N: 192125551 Manufacturer: Control Company
Standards/Equipment:
Description Sefial Number Due Date T le Refaren
Gage Block Set 99146223 06 Dec 2019 1000434942

Certificate Information:
Tachnician: 57 Procedure: CAL-05 Cal Date: 23 Apr 2018 Cal Due Date: 23 Apr 2021
Test Conditions: S$7.01%RH 23.96°C 1018mBar

Calibration Data: {New Instrument)

Unit{s}  Maminal  As Found In Tal Nominal Ay Left In Tal Min Max U TUR
in N.A. N.A. 0.1000 4.0995 Y 0.099 0.101 0.0003 3.3341

in N.A. N.A. 2.0000 1.9985 Y 1.948 2.002 0.00033 »4:1

in MN.A. N.A. 4.0000 3.998 Y 3.996 4.004 0.0004 >4:1

in N.A. N.A. 6.0000 5.997 Y 5.954 6.006 0.0005 >4:1

In depth N.A. N.A. 2.0000 1.998 Y 1.998 2.002 0.00033 411
in inside N.A, N.A. 1.0000 0.9995 Y 0.39% 1.001 0.0002314 3231
in step N.A, N.A, 2.0000 2.000 Y 1.998 2.002 0.00033 »4:1

This certificate indicates Traceability to standards provided by (NIST) National Institute of Standards and Technology and/or a National
Standards Laboratory.

A Test Untertainty Ratia of al laast 4.1 & mainfained unless otherwiss atated and is caleLiated Lakyg the sxpanded measurement uncariainty. Uncertainty evaivation indudes the instrument under tast
and is calaulaled in accordance with the SO “Guide to 1he Expression af Uncertainty in Measursenant © (GUM), The uncertainty rapresants an axpanded uncerlainly usiryg a coverage facior k=2 lo
approximate a 95% confidance lavel, In tolarance condibons are baved on teat rsulte fafking within spacifled mits with no reduction by tha uncertainty of tha maasuremsni, The results contained heisin
1alzle only 10 the item calibrated. This cariificate shall not be reproducad excapt in full, witroul written approval of Conirol Company.

Nominal=Standard's Reading; As Lef=insrument's Reading; In Tol=In Tolsrance; Minfdax=Acceptance Range: + U=Expanded Measurement Unceranty; TUR=Teat Uncartainly Ratio;
Atcurady =t{Max-Min}2; Min=Ag Loft Nominal{Roundad) — Tolerance: Max= As Lefl Neminal(Rounded) + Tolerance;

Mt A

-
A Jucion. Technical Manage
hote

Maintaining Accuracy:

In aur opinion onca calibraled your Digital Calipers shoukd maintain &s accuracy, There Is no exact way to delanmine how long caibration will be mairtained. Digital Calipars change liltle, # any a¢ gll. but
can pe affacted by aging, temperature, sBhock, 8nd contamination,

7 Recalibration;

Far factory galibration and re-ceification traceable o National insiituts of Standards and Technokgy conlact Conlrol Campany.

CONTROL COMPANY 12554 Galvesion RD Suite B230) Webster TX USA 77598
Phane 281 482-1714 Fax 281 482-9448 sales@controld.com  www.controll.com
Cantrol Campany is an ISONEC 17025:2005 Cakbration Laboratory Accrecitod by [AZLA) Amarican Association for Labintalary Accroditation, Certificate No. 1750.01.
Contrel Company is 150 9D01:2D08 Quality Certifiad by DNV GL, Cartificate No. CERT-01805-2005-A0-HOU-RvA.
[nternational Laboratory Accreditalion Cooperation {ILAC) - Myltilateral Racognition Arrangemant (MRA).

1afi Tr bleX is 3 ragisierad rad i of Control Company

@ 2017 Sontrel Campany



.4
&

MATHESON

ask. . The Gas Protessianals’

Certificate of Batch Analysis

E
To Matheson
i
Sates Orger No: !
Purchase Crder: s
i
|
Marnufacturing Lacation ]{
MMatheson FProduct: Air Cylinder Size: 1L :
1055 Garcen Srest Valve: CGA 555 :
Greensourg, P& 15607 Grade: Litra Zero ;
Part No:  G2001314%
}
!
¥
!
Pressure: 2640 254 :
CYLINDER NUMBER(S) : |
Certifiec Analytical
T45203Y Campaonent Specification Concentration |  Units Method
30-872 Oxygen 20- 22 20.8 B, J
W-150273 THC <01 0 a1 P c ~
TWC-583435 Water ] <2 1 & opm F
2759432V Cabon Cionge < P ppo: H
3041701y Carbon Manoxide <1 D | pEm . H
#4598 ; i B
, BA-1423 ; o
NK00455
. 1894 !
Q8572 i i
784192 B | i
35974567 |
35804256 i
325753 _— COMMENTS
461382 Product Composition verified By ‘nstrumentalivn calibrated wib zt least chg of the fal
weights, gas mixuies traceatie o MIST weighs. NIST Q23 stangards such as NTRM
rmanufacturer NIST calibrations i
!
Analytical Method Key
A Trudh OxyuBn ansyrer G
LGt Nao: 1785‘(‘11520 ] Je SPCOIILGRERE W g Lnnd vy ddetectr I3
- Gas clnernalagrzr weh famis o taine getector '
Fill Date 4/25/2015 i} Trave vv cgon analyrer i E
E loa npsitozaroo analyvzer K ‘
¥ Bpeonic mariue anary e L .
IMPORTANT

The intormation contamed herein bas heen prepared at your TEUuCSE by qualified expents within Mathesan. While we belave that the irformation is accufale withng e
lirnits of i snalyice! methogs tmptoyed and i3 conmplex $o the extent of the speciiied anatys:s performed, we make no Warranty or representaton as 1o the Zuntkbilly
of the uze of B infennauen fa S0Y parcular purpase. The information s offered witk the undsratancing that any uss of tho INFOrmEtion v ot tim snle disciat oa anud nisk

et the user i no euent saall ihe tiability ol Matheson arising out a7 the use of te Infarmation contained herein excsed the Te¢ exlablished for Hroviing suck i itonmation

;iu/tt::}rmgnpﬂ,cen;ﬂes that [ne prodtici(s) listed akbove reflect 485 Phase py voinne (wnjess clherwise mdicatady and meat o
migtn

o .
wwﬂcanon(s:
S pc 12720116

Anatysi Date




MATHESON Analysis Report

ask, . .Tha Gas Profossionals™

4
@

B To:
Manufacturing Location
1650 ENTERPRISE PARIWAY Product: FID Fuel Zero Grade 40% H2 / 60% He Cylinder Size: 2R
TWINSBURG, OH 44087 Valve: CGA 350 BR
Grade: CERTIFIED
MTG Part No: GOSE7147X Contents:
Net: 72 ft% 2.05 m?
Fressure: 2000 psig @ 70°F; 13891 kPg @ 21°C
CYLINDER NUMBER{S)
£p012879 Requested . Certified. .- _ : _ Blend - Cerilfied
%~ Concentration Concentration ... Units - [ Tolerance . Accaracy
Hydregen 40 40.02 % 2% (abs} +2
Halium Balancg Balance
> _Certified - I T
Post Fill Impurity. Anafysls.. | . Specification - Concentratlon -] “Units- - Analysis Method - .
THC as Methans < 0.5 ND < 1] ppm l
T
TRACEABILITY

LotNo: 1099638166 COMMENTS

Fill Date: 02/10/2017

Expiration Date:  (2/13/2020

Analysis Date: 0211372017 J

Unless otherwise Indicated, Matheson Tri
issqed electLo_nically and data valid.

C)M et ALt bt e

-Gas terms and ¢ondltions govern the

ated by electronic signature. For furthe:

C}t«/_‘(—mx” e
I/

0211372017

product data contained herein. This document was

r information visit www.matheson-trigas.com

L em e N,
0211372017

Judy Zzdravec - Analyst

Date
Page 1 of 1

Judy Zadravec - QA Approval Date
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7410 Worthington-Galena Road
Worthingten, Chio 43085
Phone: (614) 436-4533

Fax: (614) 436-9144

—
MOMNITORING
INSTRUMRMERNTS

Industriat Environmental Monitoring Instruments, Inc, Webslte: www.ierents.com

Temperature Calibration Certificate

Instrument: H-B Thermometer Date: 4/6/2020
Serial # 4AG6108 Technician: Sam Shults
Lab Standard Thermometer Mark
169.9 170.0
190.0 190.0
204.8 205.0
2146 215.0

Accuracy=1F

Reference Standards
PIE 5258 sn. 116765 Cal Due: $/8/2020

Hart 8103 Temp Dry Well

Instrument must be calibrated and operated according to manufacturers specifications
The caitbration standards used are NIST traceable

specializing in Safety and Environmental Test Equipment and Suppiics.




7410 Worthington-Galena Road
Waorthinglon, Ohio 43085
Phone: (614) 436-4933

Fax: (614) 436-9144

MOMNITORI NG
INMRNSTRUMMEMNNTS

Industrial Environmental Monitoring Instruments, Inc. Website: www.ierents.com

Temperature Calibration Certificate

Instrument. H-B Thermometer Date: 4/6/2020
Serial # 4B5200 Technician: Sam Shults

Lab Standard Thermorneter Mark
30.1 30.0
50.1 50.0
70.0 70.0
880 88.0

Accuracy=1F

Reference Standards
PIE 525B sn. 118765 Cal Due: 9/6/2020
Hart 8103 Temp Dry Well

Instrument must be calibrated and operated according to manufacturers specifications
The calibration standards used are NIST traceable

Specializing in Safery and Environmental T'est Equipment and Supplics.




THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

CALIBRATION DATE 1.}/33//? Y Ar0DRTwo (A onign Ps 39 He

CALIBRATIONS IN ICE WATER AND BOILING WATER USING & H-B PRECISION GLASS THERMOMETER
No. 4B5200, ASTM NO. 63F FOR ICE WATER AND H-B NQ. 4A6108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
c PRECISION TC PRECISION <
OVEN THERMOCOUPLES
0-1 32 1 212 YRR
o-2 32 3 212 23
03 32 2 212 2l
0-4 32 1 212 Y
0-5 32 3 212 LYY
06 32 2 212 314
o7 32 2 | 212 ot
Q-8 32 B 212 213
0-9 32 2 212 Q)
0-10 32 PN 212 Y EY
0-11 32 21 212 Y1
0-12 32 3) 212 gl
STACK THERMOCOUPLES

25-1 32 kY 212 oLt
25-2 32 31 212 BRI
25-3 32 33 212 D))
351 32 I 212 aly
352 32 2 212 a3
353 32 2/ 212 o
35-4 32 1] 212 all
355 32 3 212 RN
45-1 32 3 212 21D
452 32 3] 212 _Ql
a5 32 3 212 A
as4 32 72 212 2173
45:5 32 31 212 N
45-6 32 3 212 YR
55-1 32 33 212 23
352 32 23~ 212 i
553 32 33 212 yi3
65-1 32 44 212 D
b5-2 32 3 212 2l
65-3 32 "2 ) 212 Al
54 2 33 12 EXF)
851 32 23 212 |
252 2 32 21z S
105-1 32 %o 212 3
105-2 32 3 212 i:fL
125-1 32 'bl 7212 a“



THERMOCOQUPLE CALIBRATICNS FOR SOURCE SAMPLING APPARATUS

CAUBRATION DATE 13,/3'3/;7 By AR W Chrasnyaay Po Q¥ 76

CALIBRATIONS (N ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS TRERMOMETER
No. 485200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 4A5108, ASTM NQ. 66F FOR BOILING WATER,

ICE WATER BOILING WATER
TC PRECISION C PRECISION IC
CONDENSOR THERMOCOQUPLES
1 32 X 212 LIl
c-2 32 31 212 o
c-3 32 g3 212 _au
c-4 32 21 212 al
€5 32 2| 212 by
[ 32 2 9 212 RTEY
c-7 32 31 212 ahi
8 32 " 212 2Lt
c-9 32 3 212 il
PROBE THERMOCOUPLES
2p-1 32 b 212 2!
_28-2 32 2] 212 a
2P-3 32 3] 212 _ 2
LD} 32 2o 212 2 1oh
3P-2 32 "3 ) 212 DY
3p.3 32 2 212 AN
3p4 32 T 212 LYY
3p-5 32 173 212
4P-1 32 32 212 ;1—31
ar2 32 33 212 YN
ap-3 32 K 212 ERY
40-4 32 _ 3 212 ETEY
4p-5 32 3~ 212 21|
4r-6 32 33 212 20D
3P-1 32 2.) 212 TR
58:2 32 R 212 1]
283 32 2] 212 L1
EP-1 32 3] 212 31
6p-2 32 ) 212 Y
6P-3 32 21 212 2.1
6P-4 32 Tt 2132 EYY
8P-1 32 Jk 212 Sy
ge-2 32 1) 212 > L
10p1 32 333 212 H\ T
10P-2 32 3> 212 DA
12P-1 32 sy 212 AV
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Probye Minimum Interferences
Y ez X : . S _7 [ e ! . ey
CX =757 ; P XD, (+= 157 g
 Zp (= 75 ! | | . |
Pa Distance balween where pitots adjoin to Lip of pita! {Must be betyean 1,05 & 1.50 times 0.0, of fubing)
Fi Distance between where pitols adjoin 1o lip of pitot (Must be betwean 1.08 & 1.50 fimes 0.0, of tubing}
I Diameler of pitof lube {0.375 inches on aij pitots}
b3 Dist@nc betwaen the tip of the 'mpact and static line along the iength of the pitat (Must be <1/8 inch((. 1 2500
G Spacing between Pilof iubes where welded toszther (Must e <3/32 inch {0.0313))
@1 Angle atross opening of Pito! fube irom side Lo side o perpendicular to length of prabe {Must be <10 Deg)
a2 Angle across opening of Fitol be from side 1o side or perpendiculer to lengih of probe (Must be <10 Deg}
Lt Angle across opening of P iuba from side to side of pemendicular to tength of probe (Must be <5 Deg)
k2 Angie anross apening of Pitot tube fram side o side or perpendicular to length of probe {Must be <5 Deg)
¥ Distance between side of narzle and sida of pitat tude {Must be >3/4 inch)
Zn Distanze fram center of pilot opening back to Iy of thermal couple {(Must be >=3/4 inch (0,75))
Y Distance ram centlar of pitot opening back 10 piobe (Must be »=2 inchag}
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THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

CALIBRATION DATE !4/;1'3/( ? By /4)0042503 CArSnErIPb D8 44

CALIBRATIONS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 4B5200, ASTM NO. 63F FOR ICE WATER AND H-B NOQ. 4A6108, ASTM NO. 66F FOR BOILING WATEZR.

ICE WATER BOILING WATER
IC PRECISION TC PRECISION TC
METER THERMOCOUPLES

1M-1 32 S 212 Y
1M-2 32 31 212 S H
2M-1 32 3 212 LYY
2mM-2 32 3 212 1)
3Mm-1 32 By 212 = 1)
3M-2 32 3 212 PR
am:1 32 33 212 213
am-2 3z 373 212 203
SM-1 32 3 212 LYRY
sM-2 32 2J 212 D
§M-1 32 2a 212 21
EM-2 32 | 212 o}
IM-1 32 ] 212 EX]
M2 32 A 212 B
8M-1 32 3 212 ah
gM-2 32 31 212 o
SM-1 32 31} 212 Q0
aM-2 32 _ 31 212 an
10M-1 32 3N 212 2.1
10m-2 32 - ; 212 =Y Q
15M-1 32 23 212 212
15M-2 32 T3 212 gfla
17M-1 32 3 Y 212 J \ g
17M-2 32 "2'3 212 3|"3
18M-1 32 X 212 \
18M-2 32 :7_9. 212 3%

THERMOCQUPLE TEMPERATURES ARE READ ON THE DTI DURING TEST.

DTI CALIBRATED BY ALTEK 22 TC SOURCE $# 148546 OR S# 243783 FRIOR TO TC CAL.



Appendix #4

Monitoring Data




Meggitt Aircraft Braking Systems Crporation

North Afterburner Outlet

voC

47.21
47.27
46.81
47.04
46.75
1.44
0.15
0.15
0.15
0.15
0.15
8.87
13.38
13.43
13.55
13.44
13.62
13.49
19.58
24.60
24.76
24.77
24.20
23.85
23.63
1.57
0.16

0.15
0.15
0.18
0.15
0.15
0.15
0.23
0.19
0.15
0.15
0.15
0.40
0.25
0.17
0.15
0.15
0.15
0.15
0.15
0.15
0.21
0.15
0.15
0.15
0.15

Time Stamp
12/7/2020 11:46:59 AM
12/7/2020 11:48:00 AM
12/7/2020 11:49:00 AM
12/7/2020 11:50:01 AM
12/7/2020 11:51:02 AM
12/7/2020 11:52:02 AM
12/7/2020 11:53:03 AM
12/7/2020 11:54:03 AM
12/7/2020 11:55:04 AM
12/7/2020 11:56:05 AM
12/7/2020 11:57:05 AM
12/7/2020 11:58:06 AM
12/7/2020 11:59:06 AM
12/7/2020 12:00:07 PM
12/7/2020 12:01:08 PM
12/7/2020 12:02:08 PM
12/7/2020 12:03:09 PM
12/7/2020 12:04:09 PM
12/7/2020 12:05:10 PM
12/7/2020 12:06:11 PM
12/7/2020 12:07:11 PM
12/7/2020 12:08:12 PM
12/7/2020 12:09:12 PM
12/7/2020 12:10:13 PM
12/7/2020 12:11:14 PM
12/7/2020 12:12:14 PM
12/7/2020 12:13:15 PM

12/7/2020 12:14:15 PM Start Run 1

12/7/2020 12:15:16 PM
12/7/2020 12:16:11PM
12/7/2020 12:17:12 PM
12/7/2020 12:18:12 PM
12/7/2020 12:19:13 PM
12/7/2020 12:20:13 PM
12/7/2020 12:21:14 PM
12/7/2020 12:22:14 PM
12/7/2020 12:23:15 PM
12/7/2020 12:24:16 PM
12/7/2020 12:25:16 PM
12/7/2020 12:26:17 PM
12/7/2020 12:27:18 PM
12/7/2020 12:28:18 PM
12/7/2020 12:29:19 PM
12/7/2020 12:30:19 PM
12/7/2020 12:31:20 PM
12/7/2020 12:32:20 PM
12/7/2020 12:33:21 PM
12/7/2020 12:34:22 PM
12/7/2020 12:35:22 PM
12/7/2020 12:36:23 PM
12/7/2020 12:37:24 PM
12/7/2020 12:38:24 PM

VOC
High
Mid

Low

High

Zero

Low

Bias

Conc.
47.05
24.7
13.7



0.24 12/7/2020 12:39:25 PM
0.38 12/7/2020 12:40:25 PM
0.16 12/7/2020 12:41:26 PM
0.26 12/7/2020 12:42:26 PM
0.15 12/7/2020 12:43:27 PM
0.15 12/7/2020 12:44:28 PM
0.18 12/7/2020 12:45:28 PM
0.16 12/7/2020 12:46:29 PM
0.15 12/7/2020 12:47:29 PM
0.15 12/7/2020 12:48:30 PM
0.15 12/7/2020 12:49:31 PM
0.15 12/7/2020 12:50:31 PM
0.24 12/7/2020 12:51:32 PM
0.17 12/7/2020 12:52:32 PM
0.35 12/7/2020 12:53:33 PM
0.57 12/7/2020 12:54:34 PM
0.15 12/7/2020 12:55:34 PM
0.15 12/7/2020 12:56:35 PM
0.15 12/7/2020 12:57:36 PM
0.15 12/7/2020 12:58:36 PM
0.15 12/7/2020 12:59:37 PM
0.15  12/7/2020 1:00:37 PM
0.15  12/7/2020 1:01:38 PM
0.15  12/7/2020 1:02:38 PM
0.15  12/7/2020 1:03:39 PM
0.22  12/7/2020 1:04:40 PM
0.15  12/7/2020 1:05:40 PM
0.15  12/7/2020 1:06:41 PM
0.16 12/7/2020 1:07:42 PM
0.15  12/7/2020 1:08:42 PM
0.15  12/7/2020 1:09:43 PM
0.15  12/7/2020 1:10:43 PM
0.15  12/7/2020 1:11:44 PM
0.20  12/7/2020 1:12:45 PM
0.15  12/7/2020 1:13:45 PM
0.15  12/7/2020 1:14:46 PM Stop Run 1
0.18 Avg

0.15  12/7/2020 1:15:46 PM
0.15  12/7/2020 1:16:47 PM
0.15  12/7/2020 1:17:48 PM
0.15 12/7/2020 1:18:48 PM
3.82  12/7/2020 1:19:49 PM
25.08  12/7/2020 1:20:49 PM
25.07  12/7/2020 1:21:50 PM Bias
2490 12/7/2020 1:22:51 PM
25.10 12/7/20201:23:51 PM
25.06 12/7/2020 1:24:52 PM
25.05 12/7/2020 1:25:52 PM
25.12  12/7/2020 1:26:53 PM
2229  12/7/2020 1:27:54 PM
0.16  12/7/2020 1:28:54 PM
0.15  12/7/2020 1:29:55 PM Zero
0.15  12/7/2020 1:30:55 PM
0.15  12/7/2020 1:31:56 PM
0.15  12/7/2020 1:32:57 PM
0.15  12/7/2020 1:33:57 PM
0.19  12/7/2020 1:34:58 PM
0.15 12/7/2020 1:35:58 PM
0.15  12/7/2020 1:36:59 PM
0.17  12/7/2020 1:38:00 PM
0.15  12/7/2020 1:39:00 PM
0.28  12/7/2020 1:40:01 PM



0.28
0.20
0.15
0.15
0.15

0.18
0.23
0.16
0.15
0.15
0.15
0.15
0.15
0.25
0.18
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.17
0.31
0.18
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.21
0.17
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.27
0.34
0.16
0.15
0.15
0.15
0.15
0.15
0.18
0.15
0.15
0.15
0.15
0.15
0.24
0.18

12/7/2020 1:40:01 PM
12/7/2020 1:41:02 PM
12/7/2020 1:42:02 PM
12/7/2020 1:43:03 PM
12/7/2020 1:44:03 PM

12/7/2020 1:45:04 PM
12/7/2020 1:46:04 PM
12/7/2020 1:47:05 PM
12/7/2020 1:48:06 PM
12/7/2020 1:49:06 PM
12/7/2020 1:50:07 PM
12/7/2020 1:51:08 PM
12/7/2020 1:52:08 PM
12/7/2020 1:53:09 PM
12/7/2020 1:54:09 PM
12/7/2020 1:55:10 PM
12/7/2020 1:56:11 PM
12/7/2020 1:57:11 PM
12/7/2020 1:58:12 PM
12/7/2020 1:59:12 PM
12/7/2020 2:00:13 PM
12/7/2020 2:01:14 PM
12/7/2020 2:02:14 PM
12/7/2020 2:03:15 PM
12/7/2020 2:04:15 PM
12/7/2020 2:05:16 PM
12/7/2020 2:06:17 PM
12/7/2020 2:07:17 PM
12/7/2020 2:08:18 PM
12/7/2020 2:09:18 PM
12/7/2020 2:10:19 PM
12/7/2020 2:11:20 PM
12/7/2020 2:12:20 PM
12/7/2020 2:13:21 PM
12/7/2020 2:14:21 PM
12/7/2020 2:15:22 PM
12/7/2020 2:16:23 PM
12/7/2020 2:17:23 PM
12/7/2020 2:18:24 PM
12/7/2020 2:19:25 PM
12/7/2020 2:20:25 PM
12/7/2020 2:21:26 PM
12/7/2020 2:22:27 PM
12/7/2020 2:23:27 PM
12/7/2020 2:24:28 PM
12/7/2020 2:25:29 PM
12/7/2020 2:26:30 PM
12/7/2020 2:27:31 PM
12/7/2020 2:28:32 PM
12/7/2020 2:29:36 PM
12/7/2020 2:30:37 PM
12/7/2020 2:31:38 PM
12/7/2020 2:32:42 PM
12/7/2020 2:33:43 PM
12/7/2020 2:34:46 PM
12/7/2020 2:35:47 PM
12/7/2020 2:36:50 PM
12/7/2020 2:37:51 PM
12/7/2020 2:28:52 PM
12/7/2020 2:39:53 PM
12/7/2020 2:40:55 PM
12/7/2020 2:41:56 PM

Start Run 2



0.15
0.15
0.15
0.15
0.17

0.15
0.15
0.26
0.23
0.19
0.15
0.15
0.15
0.15
0.40
16.34
23.90
24.47
24.70
24.62
24.46
24.44
24.69
21.88
0.15
0.15
0.15
0.15
0.15
0.15
0.22
0.15

0.15
0.15
0.25
0.36
0.24
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.20
0.37
0.21
0.15
0.15
0.15
0.15
0.15
0.15

12/7/2020 2:42:58 PM
12/7/2020 2:43:59 PM
12/7/2020 2:44:01 PM
12/7/2020 2:45:02 PM

12/7/2020 2:46:03 PM
12/7/2020 2:47:04 PM
12/7/2020 2:48:05 PM
12/7/2020 2:49:06 PM
12/7/2020 2:50:07 PM
12/7/2020 2:51:08 PM
12/7/2020 2:52:08 PM
12/7/2020 2:53:09 PM
12/7/2020 2:54:10 PM
12/7/2020 2:55:10 PM
12/7/2020 2:56:11 PM
12/7/2020 2:57:12 PM
12/7/2020 2:58:12 PM
12/7/2020 2:59:13 PM
12/7/2020 3:00:13 PM
12/7/2020 3:01:14 PM
12/7/2020 3:02:15 PM
12/7/2020 3:03:15 PM
12/7/2020 3:04:16 PM
12/7/2020 3:05:16 PM
12/7/2020 3:06:17 PM
12/7/2020 3:07:18 PM
12/7/2020 3:08:18 PM
12/7/2020 3:09:19 PM
12/7/2020 3:10:19 PM
12/7/2020 3:11:20 PM
12/7/2020 3:12:21 PM

12/7/2020 3:13:21 PM
12/7/2020 3:14:22 PM
12/7/2020 3:15:22 PM
12/7/2020 3:16:23 PM
12/7/2020 3:17:24 PM
12/7/2020 3:18:24 PM
12/7/2020 3:19:25 PM
12/7/2020 3:20:26 PM
12/7/2020 3:21:26 PM
12/7/2020 3:22:27 PM
12/7/2020 3:23:27 PM
12/7/2020 3:24:28 PM
12/7/2020 3:25:29 PM
12/7/2020 3:26:29 PM
12/7/2020 3:27:30 PM
12/7/2020 3:28:30 PM
12/7/2020 3:29:31 PM
12/7/2020 3:30:31 PM
12/7/2020 3:31:32 PM
12/7/2020 3:32:33 PM
12/7/2020 3:33:33 PM
12/7/2020 3:34:34 PM
12/7/2020 3:35:35 PM
12/7/2020 3:36:35 PM
12/7/2020 3:37:36 PM
12/7/2020 3:38:36 PM
12/7/2020 3:39:37 PM
12/7/2020 3:40:38 PM
12/7/2020 3:41:38 PM

Stop Run 2
Avg

Bias

Zero

Start Run 3



0.15  12/7/2020 3:41:38 PM
0.15  12/7/2020 3:42:39 PM
0.15  12/7/2020 3:43:39 PM
0.15  12/7/2020 3:44:40 PM
0.15  12/7/2020 3:45:41 PM
0.15  12/7/2020 3:46:41 PM
0.24  12/7/2020 3:47:42 PM
0.46  12/7/2020 3:48:42 PM
031  12/7/2020 3:49:43 PM
0.18  12/7/2020 3:50:44 PM
0.15  12/7/2020 3:51:44 PM
0.15  12/7/2020 3:52:45 PM
0.15  12/7/2020 3:53:45 PM
0.15  12/7/2020 3:54:46 PM
0.17  12/7/2020 3:55:47 PM
0.15  12/7/2020 3:56:47 PM
0.15  12/7/2020 3:57:48 PM
0.15  12/7/2020 3:58:48 PM
0.15  12/7/2020 3:59:49 PM
0.15  12/7/2020 4:00:50 PM
0.15  12/7/2020 4:01:50 PM
0.15  12/7/2020 4:02:51 PM
0.23  12/7/2020 4:03:51 PM
0.29  12/7/2020 4:04:52 PM
0.20  12/7/2020 4:05:53 PM
0.15  12/7/2020 4:06:53 PM
0.15  12/7/2020 4:07:54 PM
0.15  12/7/2020 4:08:54 PM
0.15  12/7/2020 4:09:55 PM
0.16  12/7/2020 4:10:56 PM
0.15  12/7/2020 4:11:56 PM
0.15 12/7/2020 4:12:57 PM
0.17  12/7/2020 4:13:57 PM Stop Run 3
0.18 Avg

0.15  12/7/2020 4:14:58 PM
0.15  12/7/2020 4:15:59 PM
0.15  12/7/2020 4:16:59 PM
0.27  12/7/2020 4:17:01 PM
0.19 12/7/2020 4:18:02 PM
0.15  12/7/2020 4:19:02 PM
0.15  12/7/2020 4:20:03 PM
0.15  12/7/2020 4:21:03 PM
0.15  12/7/2020 4:22:04 PM
1.05  12/7/2020 4:23:04 PM
22.63  12/7/2020 4:24:05 PM
24.79  12/7/2020 4:25:06 PM
25.52  12/7/2020 4:26:06 PM Bias
25.51  12/7/2020 4:27:07 PM
25.05  12/7/2020 4:28:07 PM
25.50 12/7/2020 4:29:08 PM
25.64 12/7/2020 4:30:08 PM
25.67 12/7/2020 4:31:09 PM
10.69  12/7/2020 4:32:10 PM
0.15  12/7/2020 4:33:10 PM Zero
0.15  12/7/2020 4:34:11 PM
0.15  12/7/2020 4:35:12 PM



Meggitt Aircraft Braking Systems Corporation
South Afterburner Outlet

voC

46.92
47.22
47.23
47.22
47.41
47.67
47.86
12.15
0.02
0.02
0.02
0.02
0.79
0.02
0.02
1.08
12.10
13.10
13.40
13.43
13.36
12.95
12.75
12.80
12.03
19.00
23.96
24.87
24.84
24.94
24.50
24.36
24.37
20.03
0.03
0.02
0.02
0.49
0.21
0.02

0.02
0.02
0.02
0.48
0.15
0.02
0.02
0.02
0.02
0.02
0.34

Time Stamp
12/8/2020 7:59:44 AM
12/8/2020 8:00:45 AM
12/8/2020 8:01:45 AM
12/8/2020 8:02:46 AM
12/8/2020 8:03:46 AM
12/8/2020 8:04:47 AM
12/8/2020 8:05:48 AM
12/8/2020 8:06:48 AM
12/8/2020 8:07:49 AM
12/8/2020 8:08:50 AM
12/8/2020 8:09:50 AM
12/8/2020 8:10:51 AM
12/8/2020 8:11:51 AM
12/8/2020 8:12:52 AM
12/8/2020 8:13:52 AM
12/8/2020 8:14:53 AM
12/8/2020 8:15:54 AM
12/8/2020 8:16:54 AM
12/8/2020 8:17:55 AM
12/8/2020 8:18:56 AM
12/8/2020 8:19:56 AM
12/8/2020 8:20:57 AM
12/8/2020 8:21:57 AM
12/8/2020 8:22:58 AM
12/8/2020 8:23:59 AM
12/8/2020 8:24:59 AM
12/8/2020 8:26:00 AM
12/8/2020 8:27:00 AM
12/8/2020 8:28:01 AM
12/8/2020 8:29:02 AM
12/8/2020 8:30:02 AM
12/8/2020 8:31:03 AM
12/8/2020 8:32:03 AM
12/8/2020 8:33:04 AM
12/8/2020 8:34:05 AM
12/8/2020 8:35:05 AM
12/8/2020 8:36:06 AM
12/8/2020 8:37:06 AM
12/8/2020 8:38:07 AM
12/8/2020 8:39:08 AM

12/8/2020 8:40:08 AM
12/8/2020 8:41:09 AM
12/8/2020 8:42:10 AM
12/8/2020 8:43:10 AM
12/8/2020 8:44:11 AM
12/8/2020 8:45:11 AM
12/8/2020 8:46:12 AM
12/8/2020 8:47:12 AM
12/8/2020 8:48:13 AM
12/8/2020 8:49:14 AM
12/8/2020 8:50:14 AM

VOC
High
Mid

Low

High

Zero

Low

Bias

Start Run 1

Conc.
47.05
24.7
13.7



0.15 12/8/2020 8:51:15 AM
0.02 12/8/2020 8:52:15 AM
0.02 12/8/2020 8:53:16 AM
0.02 12/8/2020 8:54:17 AM
0.02 12/8/2020 8:55:17 AM
0.02 12/8/2020 8:56:18 AM
0.07 12/8/2020 8:57:18 AM
0.02 12/8/2020 8:58:19 AM
0.02 12/8/2020 8:59:20 AM
0.02 12/8/20209:00:20 AM
0.02 12/8/20209:01:21 AM
0.47 12/8/20209:02:22 AM
0.02 12/8/20209:03:22 AM
0.02 12/8/20209:04:23 AM
0.02 12/8/20209:05:23 AM
0.25 12/8/20209:06:24 AM
0.02 12/8/20209:07:25 AM
0.02 12/8/20209:08:25 AM
0.06 12/8/20209:09:26 AM
0.02 12/8/20209:10:26 AM
0.02 12/8/20209:11:27 AM
0.18 12/8/20209:12:27 AM
0.02 12/8/20209:13:28 AM
0.02 12/8/20209:14:29 AM
0.02 12/8/20209:15:29 AM
0.61 12/8/20209:16:30 AM
0.02 12/8/20209:17:31 AM
0.02 12/8/20209:18:31 AM
0.02 12/8/20209:19:32 AM
0.26  12/8/20209:20:32 AM
0.11  12/8/20209:21:33 AM
0.02 12/8/20209:22:34 AM
0.02 12/8/20209:23:34 AM
0.02  12/8/20209:24:35 AM
0.51 12/8/20209:25:35 AM
0.02 12/8/20209:26:36 AM
0.02 12/8/20209:27:37 AM
0.07 12/8/20209:28:37 AM
0.02 12/8/20209:29:38 AM
0.09 12/8/20209:30:39 AM
0.02 12/8/20209:31:39 AM
0.02 12/8/20209:32:40 AM
0.67 12/8/20209:33:40 AM
0.41 12/8/20209:34:41 AM
0.07 12/8/20209:35:42 AM
0.02 12/8/20209:36:42 AM
0.02 12/8/20209:37:43 AM
0.02 12/8/20209:38:43 AM
0.02 12/8/20209:39:44 AM
0.13  12/8/2020 9:40:44 AM Stop Run 1
0.10 Avg

0.02 12/8/20209:41:45 AM
0.02 12/8/20209:42:46 AM
0.37  12/8/2020 9:43:46 AM
0.16  12/8/2020 9:44:47 AM
0.02  12/8/2020 9:45:48 AM
0.61 12/8/20209:46:48 AM
22.83  12/8/20209:47:49 AM
19.05 12/8/2020 9:48:49 AM
2441 12/8/20209:49:50 AM
2437 12/8/2020 9:50:51 AM
2455  12/8/2020 9:51:51 AM Bias



24.44  12/8/20209:52:52 AM
2495 12/8/20209:53:52 AM
25.10 12/8/20209:54:53 AM
24.86  12/8/2020 9:55:54 AM
19.80 12/8/2020 9:56:54 AM
0.02  12/8/20209:57:55 AM
0.02 12/8/20209:58:55 AM
0.02 12/8/20209:59:56 AM
0.02 12/8/2020 10:00:57 AM
0.02 12/8/2020 10:01:57 AM Zero
0.02 12/8/2020 10:02:58 AM
0.02 12/8/2020 10:03:58 AM
0.08 12/8/2020 10:04:59 AM
0.02 12/8/2020 10:06:00 AM
0.02 12/8/2020 10:07:00 AM
0.02 12/8/2020 10:08:01 AM
0.12 12/8/2020 10:09:02 AM
0.02 12/8/2020 10:10:02 AM
0.02 12/8/2020 10:11:03 AM
0.05 12/8/2020 10:12:03 AM
0.02 12/8/2020 10:13:04 AM
0.02 12/8/2020 10:14:04 AM
0.02 12/8/2020 10:15:05 AM
0.02 12/8/2020 10:16:06 AM
0.33 12/8/2020 10:17:06 AM
0.02 12/8/2020 10:18:07 AM
0.02 12/8/2020 10:19:07 AM
0.15 12/8/2020 10:20:08 AM
0.02 12/8/2020 10:21:09 AM
0.06 12/8/2020 10:22:09 AM
0.02 12/8/2020 10:23:10 AM
0.02 12/8/2020 10:24:11 AM
0.02 12/8/202010:25:11 AM
0.02 12/8/202010:26:12 AM
0.02 12/8/202010:27:12 AM
0.09 12/8/2020 10:28:13 AM
0.02 12/8/2020 10:29:14 AM
0.02 12/8/2020 10:30:14 AM
0.02 12/8/202010:31:15 AM
0.02 12/8/2020 10:32:15 AM
0.02 12/8/2020 10:33:16 AM
0.02 12/8/2020 10:34:17 AM
0.11 12/8/2020 10:35:17 AM
0.02 12/8/2020 10:36:18 AM
0.02 12/8/202010:37:18 AM
0.02 12/8/2020 10:38:19 AM
0.02 12/8/2020 10:39:19 AM

0.05 12/8/2020 10:40:20 AM Start Run 2
0.02 12/8/202010:41:21 AM
0.02 12/8/202010:42:21 AM
0.02 12/8/2020 10:43:22 AM
0.25 12/8/2020 10:44:23 AM
0.02 12/8/2020 10:45:23 AM
0.02 12/8/2020 10:46:24 AM
0.51 12/8/2020 10:47:24 AM
0.02 12/8/2020 10:48:25 AM
0.02 12/8/2020 10:49:26 AM
0.02 12/8/2020 10:50:26 AM
0.24 12/8/2020 10:51:27 AM
0.16 12/8/2020 10:52:27 AM
0.02 12/8/2020 10:53:28 AM
0.05 12/8/2020 10:54:29 AM



0.02 12/8/2020 10:55:29 AM
0.02 12/8/2020 10:56:30 AM
0.02 12/8/2020 10:57:30 AM
0.02 12/8/2020 10:58:31 AM
0.27 12/8/2020 10:59:32 AM
0.02 12/8/2020 11:00:32 AM
0.02 12/8/2020 11:01:33 AM
0.12 12/8/2020 11:02:33 AM
0.02 12/8/2020 11:03:34 AM
0.02 12/8/2020 11:04:35 AM
0.08 12/8/2020 11:05:35 AM
0.02 12/8/2020 11:06:36 AM
0.02 12/8/2020 11:07:37 AM
0.02 12/8/2020 11:08:37 AM
0.02 12/8/2020 11:09:38 AM
0.49 12/8/2020 11:10:38 AM
0.24 12/8/2020 11:11:39 AM
0.02 12/8/2020 11:12:40 AM
0.02 12/8/2020 11:13:40 AM
0.02 12/8/2020 11:14:41 AM
0.02 12/8/2020 11:15:41 AM
0.14 12/8/2020 11:16:42 AM
0.42 12/8/2020 11:17:42 AM
0.02 12/8/2020 11:18:43 AM
0.02 12/8/2020 11:19:44 AM
0.02 12/8/2020 11:20:44 AM
0.02 12/8/2020 11:21:45 AM
0.38 12/8/2020 11:22:45 AM
0.02 12/8/2020 11:23:46 AM
0.02 12/8/2020 11:24:47 AM
0.02 12/8/2020 11:25:47 AM
0.14 12/8/2020 11:26:48 AM
0.02 12/8/2020 11:27:48 AM
0.02 12/8/2020 11:28:49 AM
0.02 12/8/2020 11:29:50 AM
0.02 12/8/2020 11:30:50 AM
0.02 12/8/202011:31:51 AM
0.02 12/8/2020 11:32:52 AM
0.23 12/8/2020 11:33:52 AM
0.02 12/8/2020 11:34:53 AM
0.02 12/8/2020 11:35:53 AM
0.02 12/8/2020 11:36:54 AM
0.07 12/8/2020 11:37:55 AM
0.02 12/8/2020 11:38:55 AM
0.02 12/8/2020 11:39:56 AM
0.02 12/8/2020 11:40:57 AM Stop Run 2
0.08 Avg

0.02 12/8/2020 11:41:57 AM
0.06 12/8/2020 11:42:58 AM
0.02 12/8/2020 11:43:58 AM
0.02 12/8/2020 11:44:59 AM
0.02 12/8/2020 11:46:00 AM
0.09 12/8/2020 11:47:00 AM
0.02 12/8/2020 11:48:01 AM
0.05 12/8/2020 11:49:01 AM
5.11 12/8/2020 11:50:02 AM
24.40 12/8/2020 11:51:02 AM
24.71 12/8/2020 11:52:03 AM
25.01 12/8/2020 11:53:04 AM Bias
24.95 12/8/2020 11:54:04 AM
25.02 12/8/2020 11:55:05 AM
25.03 12/8/2020 11:56:05 AM



25.04
25.05
7.72
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.11
0.02
0.02
0.02
0.02
0.02
0.08
0.02

0.02
0.07
0.02
0.02
0.37
0.02
0.02
0.08
0.02
0.05
0.02
0.02
0.02
0.02
0.06
0.02
0.29
0.02
0.02
0.02
0.15
0.02
0.02
0.35
0.02
0.02
0.02
0.02
0.26
0.02
0.02
0.02
0.25
0.02
0.02
0.19
0.02
0.02
0.02
0.05
0.02
0.02
0.06
0.02

12/8/2020 11:57:06 AM
12/8/2020 11:58:07 AM
12/8/2020 11:59:07 AM
12/8/2020 12:00:08 PM
12/8/2020 12:01:08 PM
12/8/2020 12:02:09 PM
12/8/2020 12:03:10 PM
12/8/2020 12:04:10 PM
12/8/2020 12:05:11 PM
12/8/2020 12:06:11 PM
12/8/2020 12:07:12 PM
12/8/2020 12:08:13 PM
12/8/2020 12:09:13 PM
12/8/2020 12:10:14 PM
12/8/2020 12:11:14 PM
12/8/2020 12:12:15 PM
12/8/2020 12:13:16 PM
12/8/2020 12:14:16 PM

12/8/2020 12:15:17 PM
12/8/2020 12:16:18 PM
12/8/2020 12:17:18 PM
12/8/2020 12:18:19 PM
12/8/2020 12:19:19 PM
12/8/2020 12:20:20 PM
12/8/2020 12:21:21 PM
12/8/2020 12:22:21 PM
12/8/2020 12:23:22 PM
12/8/2020 12:24:22 PM
12/8/2020 12:25:23 PM
12/8/2020 12:26:24 PM
12/8/2020 12:27:24 PM
12/8/2020 12:28:25 PM
12/8/2020 12:29:25 PM
12/8/2020 12:30:26 PM
12/8/2020 12:31:27 PM
12/8/2020 12:32:27 PM
12/8/2020 12:33:28 PM
12/8/2020 12:34:28 PM
12/8/2020 12:35:29 PM
12/8/2020 12:36:30 PM
12/8/2020 12:37:30 PM
12/8/2020 12:38:31 PM
12/8/2020 12:39:31 PM
12/8/2020 12:40:32 PM
12/8/2020 12:41:33 PM
12/8/2020 12:42:33 PM
12/8/2020 12:43:34 PM
12/8/2020 12:44:35 PM
12/8/2020 12:45:35 PM
12/8/2020 12:46:36 PM
12/8/2020 12:47:36 PM
12/8/2020 12:48:37 PM
12/8/2020 12:49:38 PM
12/8/2020 12:50:38 PM
12/8/2020 12:51:39 PM
12/8/2020 12:52:39 PM
12/8/2020 12:53:40 PM
12/8/2020 12:54:40 PM
12/8/2020 12:55:41 PM
12/8/2020 12:56:42 PM
12/8/2020 12:57:42 PM
12/8/2020 12:58:43 PM

Zero

Start Run 3



0.02 12/8/2020 12:59:44 PM
0.02  12/8/2020 1:00:44 PM
0.02  12/8/2020 1:01:45 PM
031  12/8/2020 1:02:45 PM
0.02  12/8/2020 1:03:46 PM
0.02  12/8/2020 1:04:47 PM
0.02  12/8/2020 1:05:47 PM
0.27  12/8/2020 1:06:48 PM
0.02  12/8/2020 1:07:48 PM
0.02  12/8/2020 1:08:49 PM
0.02  12/8/2020 1:09:50 PM
0.02  12/8/2020 1:10:50 PM
0.53  12/8/20201:11:51 PM
0.15  12/8/20201:12:51 PM
0.02  12/8/2020 1:13:52 PM
0.02  12/8/2020 1:14:53 PM
0.03  12/8/2020 1:15:53 PM Stop Run 3
0.07 Avg

0.02 12/8/2020 1:16:54 PM
0.02  12/8/2020 1:17:55 PM
0.10 12/8/2020 1:18:55 PM
0.02  12/8/2020 1:19:56 PM
0.02 12/8/2020 1:20:56 PM
0.02 12/8/2020 1:21:57 PM
0.13  12/8/2020 1:22:57 PM
0.02  12/8/2020 1:23:58 PM
18.19  12/8/2020 1:24:59 PM
2399  12/8/2020 1:25:59 PM
2491 12/8/2020 1:27:00 PM
25.63  12/8/2020 1:28:00 PM
25.77  12/8/2020 1:29:01 PM
25.89  12/8/2020 1:30:02 PM Bias
26.00 12/8/2020 1:31:02 PM
26.02  12/8/2020 1:32:03 PM
26.02 12/8/2020 1:33:04 PM
26.02 12/8/2020 1:34:04 PM
25.82  12/8/2020 1:35:05 PM
1.67  12/8/2020 1:36:05 PM
0.15  12/8/2020 1:37:06 PM
0.02 12/8/2020 1:38:07 PM
0.02  12/8/2020 1:39:07 PM Zero
0.03  12/8/2020 1:40:08 PM
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Stack Analysis, LLC.
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Meggitt Aircraft Braking Systems Corporation
1204 Massillon Road
Akron, Ohio 44306

Report

Performed Velocity, Moisture, Temperature, Volumetric Flow Rate,
Oxygen, Carbon Dioxide, Nitrogen Oxide, Carbon Monoxide and
Volatile Organic Compounds Emissions Testing

Sampling performed on the PO39 Accutherm Thermal Oxidizer Outlet

Akron, OH

Test Date: 4/15/2021



Meggitt Aircraft Braking Systems Corporation
1204 Massillon Road
Akron, Ohio 44306

Report

Performed Velocity, Moisture, Temperature, Volumetric Flow Rate,
Oxygen, Carbon Dioxide, Nitrogen Oxide, Carbon Monoxide and
Volatile Organic Compounds Emissions Testing

Sampling performed on the P039 Accutherm Thermal Oxidizer Outlet

Akron, OH

Test Date: 4/15/2021

i B oo

Brian E. Lemasters
Custom Stack Analysis, LLC.



REPORT CERTIFICATION

Custom Stack Analysis, LLC. has used its professional experience and best
professional efforts in performing this compliance test. | have reviewed the results of
these tests, and to the best of my knowledge and belief, they are true and correct.

Foilly o ol

Brian E. Lemasters

Custom Sack Analysis, LLC. P. O. Box 3750 14614 Cenfield S NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com
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EXECUTIVE SUMMARY

Custom Stack Analysis, LLC. conducted emissions sampling using USEPA
Methods 1-4, 3A, 7E, 10 and 25A. Testing was conducted on the P039 Accutherm
Outlet on April 15", 2021. The testing was conducted at Meggitt Aircraft Braking
Systems Corporation (Facility ID — 16-77-01-0999) on P039 Accutherm Outlet to
determine compliance status with Permit No. — P0121253 (see Table 1.2).

The Custom Stack Analysis, LLC. test crew consisted of Mr. James Gray, Mr.
Dylan Gray and Mr. Brian Lemasters. The testing procedures were coordinated by Mr.
Jim Davies of Meggitt Aircraft Braking Systems Corporation. All testing procedures were
witnessed by Mr. Connor Moroney of the Akron Regional Air Quality Management
District (see Table 1.1).

Table 1.1: Emissions Testing Program Contact Personnel

Name, Title Company Address Phone, Fax, email

Meggitt Aircraft Braking Systems Corporation
Mr. Jim Davies 1204 Massillon Road

Akron. OH 44306 (330) 796-1743 (Phone)

Akron Regional Air Quality
Management District

1867 W. Market St,

Akron, OH 44313

Mr. Connor Moroney (330) 812-3904 (Phone)

Mr. James Gray

Owner

Custom Stack Analysis,LLC. (330) 525-5119 (Phone)
Mr. Brian Lemasters 14614 Cenfield St. N.E. (330) 525-7908 (Fax)
Project Manager Alliance, OH 44601

Mr. Dylan Gray
Project Technician

Test results are located on page 3. A description of the testing protocol is
included on pages 4-8. All testing calculations are located on pages 15-22. Appendix 1
includes field test data. Appendix 2 contains laboratory data from Custom Stack
Analysis, LLC. Appendix 3 contains calibration data for the equipment used on test day.
Appendix 4 contains monitoring data. Appendix 5 contains process data.
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Table 1.2 demonstrates how Meggitt Aircraft Braking Systems Corporation in Akron, OH is operating in
compliance with the applicable emission standards.

Table 1.2: Emission Limits and Test Results Summary

Pollutant Emission Limitations Test Result Average Compliance
Demonstrated
Nitrogen Oxide 0.637 tons/yr
Volatile Organic 0.36 tons/yr 0.0199 tons/yr Yes
Compounds
Carbon Monoxide 0.0023 tons/yr
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Test Results

Meggitt Aircraft Braking Systems Corporation - P0O39 Accutherm Outlet

4/15/2021
Methods 1-4, 3A, 7E, 10 and 25A

Run #1 Run #2 Run #3 Avg.
Stack Gas Velocity (ft/sec) 12.70 13.02 13.18 12.97
Standard Cubic Feet an Hour 50,567 50,007 49,802 50,125
Actual Cubic Feet per Minute 2,394 2,454 2,484 2,444
Moisture % 5.33% 6.49% 6.14% 5.99%
Carbon Dioxide % 3.24% 2.92% 3.32% 3.16%
Oxygen % 14.21% 14.76% 14.27% 14.41%
Nitrogen % 82.55% 82.33% 82.41% 82.43%
Cco (ppm) 0.07 0.17 0.20 0.14
CcO (Ibs/hr) 0.0002 0.0006 0.0007 0.0005
CO (tons/yr) 0.0011 0.0026 0.0032 0.0023
Nox (ppm) 24.77 24.02 24.11 24.30
Nox (Ibs/hr) 0.1496 0.1434 0.1433 0.1454
Nox (tons/yr) 0.6551 0.6282 0.6278 0.6370
VvOC  (ppm) 0.86 1.28 0.77 0.97
VOC  (Ibs/hr Carbon) 0.0040 0.0060 0.0036 0.0045
VOC  (tonslyr) 0.0177 0.0263 0.0157 0.0199
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METHOD 1

Sample and velocity traverses for stationary sources.

To aid in the representative measurement of pollutant emissions and/ or total
volumetric flow rate from a stationary source, a measurement site where the effluent
stream is flowing in a known direction is selected, and the cross-section of the stack is
divided into a number of equal areas. A traverse point is then located within each of
these equal areas.

METHOD 2

Determination of stack gas velocity and volumetric flow rate.

The average gas velocity in a stack is determined from the gas density and from
measurement of the average velocity head with a Type S (Stausscheibe or reverse
type) pitot tube.

METHOD 3

Gas analysis for the determination of dry molecular weight.

This method is applicable for determining carbon dioxide and oxygen
concentrations and dry molecular weight of a sample from a gas stream of a fossil-fuel
combustion process.

METHOD 4

Determination of moisture content in stack gases.
A gas sample is extracted at a constant rate from the source. It is determined

either volumetrically or gravimetrically.
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METHOD 3A TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of O2 gas
concentration. The gases pass through a heated sampling probe and filter to prevent
condensation. The gases then pass through a calibration valve to a heated sampling
line. After the heated sampling line is a Universal Analyzers Model 530 air cooled single
sample thermoelectric water condenser with a perostolic pump for moisture removal.
The sample is then passed through to a California Analytical Instruments Model 100F
for O2 concentrations. Before the testing procedures commence the analyzer is left to
warm up for a 90 minute period. It is then calibrated according to Method 7E
specifications. To the extent practicable, the measured emissions should be between 20
to 100 percent of the selected calibration span. Three calibration gases are selected.
The High-Level gas concentrations shall be equivalent to 20 to 100 percent of the
calibration span. Mid-Level concentrations shall be equivalent to 40 to 60 percent of the
calibration span. The Low-Level Gas concentrations of less than 20 percent of the span.
Before the first run an analyzer calibration error check is conducted. If the low-level,
mid, or high cal gases expected concentrations differ by more than +-2% of the span
then the procedure needs to be repeated until an acceptable 3 point calibration is
obtained. After the analyzer calibration check the upscale and low level calibration
gases are introduced to the sampling calibration valve and recorded. System bias
calibration must be within 5.0% of the analyzer calibration span for low-scale and
upscale calibration gases. At the conclusion of each of the test runs the low-level gas
and an upscale gas closest to the concentrations are introduced to the calibration valve
assembly. If either the low-level or upscale value exceeds +-3% of the span, then the
run is considered invalid.
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METHOD 7E TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of NOx gas
concentration using a chemiluminescence analyzer. The gases pass through a heated
sampling probe and filter to prevent condensation. The gases then pass through a
calibration valve to a heated sampling line. After the heated sampling line is a
condenser for moisture removal. The sample is then passed through to a Thermo
Environmental Instruments Model 42 chemiluminescence analyzer where the gases are
analyzed for NOx concentrations. Before the testing procedures commence the
analyzer is left to warm up for a 90 minute period. It is then calibrated according to
Method 7E specifications. To the extent practicable, the measured emissions should be
between 20 to 100 percent of the selected calibration span. Three calibration gases are
selected. The High-Level gas concentrations shall be equivalent to 20 to 100 percent of
the calibration span. Mid-Level concentrations shall be equivalent to 40 to 60 percent of
the calibration span. The Low-Level Gas concentrations of less than 20 percent of the
span. Before the first run an analyzer calibration error check is conducted. If the low-
level, mid, or high cal gases expected concentrations differ by more than +-2% of the
span then the procedure needs to be repeated until an acceptable 3 point calibration is
obtained. After the analyzer calibration check the upscale and low level calibration
gases are introduced to the sampling calibration valve and recorded. System bias
calibration must be within 5.0% of the analyzer calibration span for low-scale and
upscale calibration gases. At the conclusion of each of the test runs the low-level gas
and an upscale gas closest to the concentrations are introduced to the calibration valve
assembly. If either the low-level or upscale value exceeds +-3% of the span, then the
run is considered invalid.

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com

Page 6



METHOD 10 TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the
sample is conveyed to an instrumental analyzer for determination of CO gas
concentration using a Luft-type nondispersive infrared analyzer. The gases pass
through a heated sampling probe and filter to prevent condensation. The gases then
pass through a calibration valve to a heated sampling line. After the heated sampling
line is a Universal Analyzers Model 530 air cooled single sample thermoelectric water
condenser with a perostolic pump for moisture removal. The sample is then passed
through an ascarite tube to a Thermo Environmental Instruments Model 48 Luft-type
analyzer where the gases are analyzed for CO concentrations. Before the testing
procedures commence the analyzer is left to warm up for a 90 minute period. It is then
calibrated according to Method 7E specifications. To the extent practicable, the
measured emissions should be between 20 to 100 percent of the selected calibration
span. Three calibration gases are selected. The High-Level gas concentrations shall be
equivalent to 20 to 100 percent of the calibration span. Mid-Level concentrations shall
be equivalent to 40 to 60 percent of the calibration span. The Low-Level Gas
concentrations of less than 20 percent of the span. Before the first run an analyzer
calibration error check is conducted. If the low-level, mid, or high cal gases expected
concentrations differ by more than +-2% of the span then the procedure needs to be
repeated until an acceptable 3 point calibration is obtained. After the analyzer
calibration check the upscale and low level calibration gases are introduced to the
sampling calibration valve and recorded. System bias calibration must be within 5.0% of
the analyzer calibration span for low-scale and upscale calibration gases. At the
conclusion of each of the test runs the low-level gas and an upscale gas closest to the
concentrations are introduced to the calibration valve assembly. If either the low-level or
upscale value exceeds +-3% of the span, then the run is considered invalid.
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METHOD 25A TESTING DESCRIPTION

This method will be used to measure the total VOC concentration expressed in
terms of ppm propane. A gas sample is extracted from the source through a stainless
steel probe, through a heated sample line (teflon), to a flame ionization analyzer. The
main components of Method 25A are the same as Method 204B with the exception of a
non heated sample probe.

The sampling system is heated up to the proper operating temperature. Within

two hours of the start of the test the FIA is calibrated. The calibration range or span is
selected to be from 1.5 to 2.5 times the expected concentration. Three calibration
ranges are then selected as follows: Low level 25-35% of the span, Mid level 45-55% of
the span, and a High level 80-90% of the span. A zero and a high level calibration gas is
then injected a the valve assembly and the FIA is adjusted to these levels. Then all four
gases are introduced into the analyzer and recorded. If the responses are within 5% of
the expected values then the analyzer is responding correctly. The sample probe is
located in the center of the stack and sealed in place and the test is started. The test
lasts for 60 minutes. At the end of the test run a drift check is ran. The zero gas and the
mid level calibration gas is injected at the valve assembly. The analyzer responses are
then recorded. The drift check is acceptable if the results are within 3% of the span
value. These checks are performed before and after each test run.
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3A Sampling System
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Location of Sampling Points

Location Accutherm QOutlet
Upstream 180.0 Inches
Downstream 240 Inches
Stack Diameter 24 Inches

Sample Point #
0.8 Inches
2.5
4.7
7.8
16.2
19.3
21.5
23.2

0~ kW N
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CALCULATIONS

Outlet
RUN #1 RUN #2 RUN #3
AH
Vm (std) 43.07 42.45 42.75 = VM *17.64* PBAR + 13.6 *Y
Tm

RUN #1 RUN #2 RUN #3
Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 43.07 42.45 42.75
vVm = Volume of gas sampled at meter box, cuft. = 45.02 44.61 45.09
17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64
Tm = Average dry gas meter temperature, + 460 Rankine. = 531.04167 533.75 535.79167
Pbar = Barometric pressure, inches of mercury (Hg) = 28.64 28.64 28.64
"H = Average pressure differential across orifice. = 2 2 2
13.6 = Specific gravity of mercury. = 13.6 13.6 13.6
Y = Calibration factor of meter box. = 1.0004 1.0004 1.0004

RUN #1 RUN #2 RUN #3

Vw (std) 2.43 2.95 2.80 = Vic * _PH20 RTstd = K2 * Vic
Mh20 * Pstd

RUN #1 RUN #2 RUN #3

Vic = Volume of water and silica colected. = 51.5 62.5 59.4

P H20 = Density of water, 0.002201 Ib/ml. = 0.002201 0.002201 0.002201
M H20 = Molecular weight of water, 18.01 Ib/Ib-mole. = 18.01 18.01 18.01
R = |deal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
K2 =0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

Bws 0.05334 0.06487 0.06145 = Vw(std)
Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3

Bws = Water vapor in the gas stream, proportion. = 0.05334 0.06487 0.06145
Vw(std) = Volume of water vapor in the gas sample, scf. = 2.43 2.95 2.80
Vm(std) = Volume of gas sampled at meter box, scf. = 43.07 42.45 42.75
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RUN#1  RUN#2  RUN#3

Md 29.086694 29.056811 29.102617 = [0.44 (%6C0O2) + 0.32 (%02) + 0.28 (%N2) + %CO)
RUN #1 RUN #2 RUN #3
Md = Dry molecular weight, Ib / Ib-mole. = 29.09 29.06 29.10
0.44 = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44
0.32 = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32
0.28 = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28
Co2, 02, N2, and CO are in percent by volume, dry basis.
RUN #1 RUN #2 RUN #3
Ms 28.50 28.34 28.42 = [Md * (1-Bws) + MH20 * (Bws) |
RUN #1 RUN #2 RUN #3
Ms = Molecular weight of gas , wet basis, Ib /Ib-mole. = 28.50 28.34 28.42
M H20 = Molecular weight of water, 18 Ib / Ib-mole. = 18 18 18
RUN #1 RUN #2 RUN #3
Vs 12.70 13.02 13.18 = 85.49 * Cp \/ "o / TIs + 460
Ps * Ms
RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 12.70 13.02 13.18
85.49 = Pitot tube constant, ft / sec. = 85.49 85.49 85.49
Cp = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84
P = Velocity head of stack gas, avg. sq rt. = 0.13704 0.13847 0.13895
Ts = Temperature of stack gas, + 460 (Rankine). = 1359.625 1393 1420
Ps = Absolute stack gas pressure, barometric + static. = 28.65 28.65 28.65
Ms = Molecular weight of stack gas, wet basis. = 28.50 28.34 28.42
RUN #1 RUN #2 RUN #3
ACFM 2393.78 2454.40 2483.86 = |Stack Area * 60 * Vs
RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft/ sec. = 12.70 13.02 13.18

Custom Stack Analysis, LLC.
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RUN#1  RUN#?  RUN#3

Tstd Ps
SCFH 50567 50007 49802 = 3600 * (1 - Bws ) * Vs * A &= *
Ts Pstd
RUN #1 RUN #2 RUN #3
3600 = Seconds per hour. = 3600 3600 3600
Bws = Water vapor in the gas stream, proportion. = 0.0533415 0.0648732 0.0614459
A = Area of stack in sq ft. = 3.14 3.14 3.14
Tstd = Standard absolute temperature, 528 R. = 528 528 528
Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92
Ts = Temperature of stack gas, + 460 (Rankine). 1359.625 1393 1420
Ps = Absolute stack gas pressure, barometric + static. 28.64 28.64 28.64
Vs = Average stack gas velocity, ft / sec. 12.70 13.02 13.18
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CALCULATIONS

VOC
RUN #1 RUN #2 RUN #3
Lbs/Hr
Propane 0.00495 0.00734 0.00437 = 0.11443 * SCFH * PPM * 10"-6
RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50567 50007 49802
PPM = PPM = 0.8556412 1.2832484 0.7671375
RUN #1 RUN #2 RUN #3
Lbs/Hr
Carbon 0.00405 0.00600 0.00357 = 0.031182 * SCFH * PPM * 3 * 10"-6
RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 50567 50007 49802
PPM = PPM = 0.8556412 1.2832484 0.7671375
3 = Carbon equivalent correction factor for propane. = 3 3 3
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NOX

Lbs/Hr

scfh

PPM

PPM Corr.

Co

Cm

Cma

CALCULATIONS

RUN #1 RUN #2 RUN #3

0.14956 0.14341 0.14333 = 1.194 * SCFH * PPM * 10" 7
RUN #1 RUN #2 RUN #3
= Standard stack volumetric flow rate. = 50567 50007 49802
= PPM corrected = 24.77 24.02 24.10
RUN #1 RUN #2 RUN #3
Cma
24.77 24.02 24.10 = Cgas = (C-Co) ----------m--mm-
Cm - Co
RUN #1 RUN #2 RUN #3
= Average of initial and final system calibration
bias check responses for the zero gas, ppm. = 0.11 0.16 0.135
= Effluent gas concentration, dry basis, ppm. = 24.73 24.35 24.2
= Average of initial and final system calibration
bias check responses for the upscale gas, ppm. = 25.255 25.64 25.395
= Actual concentration of the upscale calibration
gas, ppm. = 25.3 25.3 25.3
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CALCULATIONS

co
RUN #1 RUN #2 RUN #3
Lbs/Hr 0.00 0.00 0.00 = 726 * SCFH * PPM * 10"-7
RUN #1 RUN#2 RUN #3
scfh = Standard stack volumetric flow rate. = 50566.76 50007 49802
PPM = PPM = 0.07 0.17 0.20
RUN #1 RUN #2 RUN #3
Cma
2 PPM Corr. 0.0665 0.1662 0.2 = Cgas = (C-C0) ----------m-m-m-
Cm - Co
RUN #1 RUN #2 RUN #3
Co = Average of initial and final system calibratio
bias check responses for the zero gas, ppmr = -0.055 -0.075 -0.01
C = Effluent gas concentration, dry basis, ppm. = 0.01 0.09 0.19
Cm = Average of initial and final system calibration
bias check responses for the upscale gas, = 14.04 14.24 14.41
Cma = Actual concentration of the upscale calibration

1442 1442 14.42

gas, ppm.

Custom Stack Analysis, LLC. P. 0. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com

Page 20



Q2

% Corr.

Co

Cm

Cma

CALCULATIONS

RUN #1 RUN #2 RUN #3

14.21

1476  14.27 = Cgas = (C - C0Q) ------n=mnmnn--

RUN #1 RUN #2 RUN #3

Average of initial and final system cali

bias check responses for the zero gas = 0.14
Effluent gas concentration, dry basis, = 14.29
Average of initial and final system calibration

bias check responses for the upscale = 10.095
Actual concentration of the upscale calibration

gas, ppm. = 10.00

0.27

14.65

10.015

10.00

0.26

14.15

9.995

10.00
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O
N

% Corr.

Co

Cm

Cma

CALCULATIONS

RUN #1 RUN #2 RUN #3

3.24

Cma
2.92 3.32

Cm-Co

Cgas = (C - Co) ----------------

RUN #1 RUN #2 RUN #3

Average of initial and final system cali

bias check responses for the zero gas = -0.005
Effluent gas concentration, dry basis, = 3.26
Average of initial and final system calibration

bias check responses for the upscale = 9.795
Actual concentration of the upscale calibration

gas, ppm. = 9.72

0.02

2.93

9.72

9.72

0.025

3.31

9.63

9.72
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Appendix #1

Test Data




Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet for Cyclonics

Plant Meggitt Aircraft Braking Date 4/15/2021

Location P039 Accutherm Outlet By Jm G, Brian L, Dylan G

Point# | Angle |
1 3

XN || |W]IN

B-1

XN || WIN

NIO|IFRININ|A|W[IFRLINIP|FP[OIN|O|F,|W

Avg




Custom Stack Analysis, LLC.

Pitot Traver se Data Sheet

Plant Meggitt Aircraft Braking Systems Corporation Date 4/15/2021
Location P039 Accutherm Outlet By Brian L
Run No. Prel Post 1 Post 2 Post 3
PoINt# | piot A P °F Pitot A P °F Pitot A P °F Pitot A P °F
A-1 0.022 878 0.023 892 0.019 921 0.022 942
2 0.024 881 0.023 895 0.021 926 0.025 948
3 0.019 882 0.020 908 0.022 935 0.021 953
4 0.025 883 0.023 915 0.022 940 0.024 958
5 0.018 884 0.019 921 0.020 947 0.020 969
6 0.016 882 0.018 926 0.018 951 0.017 974
7 0.015 880 0.017 931 0.016 958 0.016 979
8 0.012 881 0.015 933 0.014 966 0.014 985
B-1 0.018 865 0.018 902 0.021 932 0.019 960
2 0.020 867 0.019 907 0.024 937 0.020 967
3 0.022 872 0.020 913 0.020 943 0.022 973
4 0.021 874 0.022 918 0.024 950 0.022 981
5 0.018 880 0.019 924 0.021 954 0.019 989
6 0.017 882 0.019 930 0.018 961 0.020 994
7 0.016 883 0.018 934 0.016 965 0.017 998
8 0.014 884 0.015 937 0.013 968 0.015 1002
Run #1 Run #2 Run #3
0.14  899.63 0.14 93250 0.14  960.19
0136 | 881 0138 | 918 0138 | 947 0139 | 973
[ Static: 0.186 0.189 0.189 0.192




TEST DATA

COMPANY NAME

Meggitt Aircraft Braking Systems Corporation -

ADDRESS 1204 Massillon Road
CITY Akron

STATE OH

ZIP 44306

TEST METHODS

Methods 1-4, 3A, 7E, 10 and 25A

CREW MEMBERS

Jm G, BrianL, Dylan G

LOCATION Outlet
SOURCE PO39 Accutherm
CONTROL

RUN #1 RUN #2 RUN #3
DATE 4/15/2021 4/15/2021 4/15/2021
RUN LENGTH (min) 60 60 60
VOLUME (cubic feet) 45.022 44.605 45.093
Y FACTOR 1.0004 1.0004 1.0004
BAROMETRIC 28.64 28.64 28.64
METER TEMP. (R) 531.04 533.75 535.79
STACK TEMP. (R) 1359.63 1392.50 1420.19
AVERAGE "P 0.137 0.138 0.139
AVERAGE "H 2.00 2.00 2.00
IMPINGER VOLUME 51.50 62.50 59.40
PITOT COEF. 0.84 0.84 0.84
STATIC PRESSURE 0.188 0.189 0.191
STACK AREA 3.14 3.14 3.14
CARBON DIOXIDE 3.24 2.92 3.32
OXYGEN 14.21 14.76 14.27
NITROGEN 82.55 82.33 82.41




TEST RESULTS

P039 Accutherm Outlet

4/15/2021
RUN #1 RUN #2 RUN #3
VM (std) 43.069 42.454 42.755
VW (std) 2.427 2.945 2.799
BWS 0.053 0.065 0.061
MD 29.087 29.057 29.103
MS 28.495 28.340 28.420
VS (ft/sec) 12.699 13.021 13.177
SCFH 50566.76 50006.76 49802.36
ACFM 2393.78 2454.40 2483.86
DCFM 842.78 833.45 830.04

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.
Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.



TEST RESULTS

P039 Accutherm Outlet

4/15/2021

RUN #1 RUN #2 RUN #3
CEM MONITORING
VOC (Ibs/hr propane) 0.005 0.007 0.004
VOC (Ibs/hr carbon) 0.004 0.006 0.004
NOX (Ibs/hr) 0.150 0.143 0.143
CO (Ibs/hr) 0.000 0.001 0.001
02 % 14.214 14.756 14.268
CO2 % 3.238 2.916 3.324

TEST DATA
P039 Accutherm Outlet
4/15/2021

RUN #1 RUN #2 RUN #3
CEM MONITORING
VOC (ppm) 0.86 1.28 0.77
NOX (ppm) 24.73 24.35 24.20
CO (ppm) 0.01 0.09 0.19
02 (%) 14.29 14.65 14.15
CO2 (%) 3.26 2.93 3.31
NOX CAL. CORR.
INITIAL ZERO 0.04 0.18 0.14
INITIAL UPSCALE 25.15 25.36 25.92
FINAL ZERO 0.18 0.14 0.13
FINAL UPSCALE 25.36 25.92 24.87
ACTUAL UPSCALE 25.30 25.3 25.3
NOX (ppm corrected) 24.77 24.02 24.10
CO CAL. CORR.
INITIAL ZERO 0.02 -0.13 -0.02
INITIAL UPSCALE 14.02 14.06 14.42
FINAL ZERO -0.13 -0.02 0
FINAL UPSCALE 14.06 14.42 14.4
ACTUAL UPSCALE 14.42 14.42 14.42
CO (ppm corrected) 0.07 0.17 0.20]
02 CAL CORR.
INITIAL ZERO 0.02 0.26 0.28
INITIAL UPSCALE 10.07 10.12 9.91
FINAL ZERO 0.26 0.28 0.24
FINAL UPSCALE 10.12 9.91 10.08
ACTUAL UPSCALE 10.00 10 10
02 (% corrected) 14.21 14.76 14.27
CO2 CAL CORR.
INITIAL ZERO -0.04 0.03 0.01
INITIAL UPSCALE 9.79 9.8 9.64
FINAL ZERO 0.03 0.01 0.04
FINAL UPSCALE 9.80 9.64 9.62
ACTUAL UPSCALE 9.72 9.72 9.72
CO2 (% corrected) 3.24 2.92 3.32




Plant:

Custom Stack Analysis, L.L.C.
Method 4

eggitt Aircraft Braking Systems Corporati

Date :

4/15/2021

Meter Box
Barometer (Pg) 28.64 ID: 1
Ambient Temp 50 Y 1.0004
AH 1.986
AH Set Point : 2.0
Time Run Time
Start: 13:45 60
Stop: 14:45
Run #1

Cold Box #

11 Meter Volume Meter Temp cond | VvAC
Time Temp "Hg

0 170.240 68 64.0 63 5
5 174.012 71 66.0 56 5
10 177.793 72 66.0 54 5
15 181.546 74 67.0 53 5
20 185.323 74 68.0 57 5
25 189.058 75 68.0 57 5
30 192.762 75 69.0 58 5
35 196.477 75 69.0 60 5
40 200.211 75 70.0 61 5
45 203.991 76 70.0 62 5
50 207.748 76 70.0 62 5
55 211.510 76 71.0 63 5
60 215.262

vm 45.022

AVG: 71 58.8 5.0
Leak Rate @ 9.0 "Hg = 0.000




Time Run Time
Start: 15:27 60
Stop: 16:27
Run #2

Cold Box #

4 Meter Volume Meter Temp cond | VAC
Time Temp "Hg

0 215.689 73 70 59 6
5 219412 74 71 52 6
10 223171 75 72 52 6
15 226.841 75 71 52 6
20 230.576 77 71 53 6
25 234.243 76 71 55 6
30 237.930 76 72 57 6
35 241.628 77 70 56 6
40 245.371 77 72 58 6
45 249.025 77 72 57 6
50 252.831 77 72 57 6
55 256.558 77 75 58 6
60 260.294

Vm 44.605

AVG: 74 55.5 6.0
Leak Rate @ 105 "Hg = 0.004




Time Run Time
Start: 17:04 60
Stop: 18:04
Run #3

Cold Box #

6 Meter Volume Meter Temp Cond | VAC
Time Temp [ "Hg

0 264.046 74 72 58 5
5 267.823 76 73 53 5
10 271.548 77 73 53 5
15 275.332 78 73 54 5
20 279.127 78 73 58 5
25 282.879 78 74 58 5
30 286.626 78 74 57 5
35 290.390 79 74 57 5
40 294.139 79 74 58 5
45 297.893 79 74 56 5
50 301.663 79 75 53 5
55 305.358 80 75 54 5
60 309.139

Vm 45.093

AVG: 76 558 | 5.0
Leak Rate @ 10.0 | "Hg = 0.000 |




Appendix #2

Laboratory Data




Brian L

Lab Data Sheet For: Meggitt Aircraft Braking Systems Corporation - P039 Accutherm Outlet By:
Moisture Weights Moisture
grams grams grams grams grams grams grams
o Box ID 1 2 3 4 5 6 Drierite
; Gross 812.6 563.0 537.8 968.5
2 Tare 1 726.3 610.3 536.6 957.2
Net 86.3 -47.3 1.2 0.0 0.0 0.0 11.3
Reagent H20 H20
mLs 100.0 100.0
grams grams
| Intial Imp mL = 200.0 Impinger Total = 40.2 Total = 51.5
grams grams grams grams grams grams grams
~ Box ID 1 2 3 4 5 6 Drierite
; Gross 677.5 755.0 626.3 1030.3
2 Tare 4 628.1 752.7 625.2 1020.6
Net 49.4 2.3 1.1 0.0 0.0 0.0 9.7
Reagent H20 H20
mLs 100.0 100.0
grams grams
[ Intial Imp mL = 200.0 Impinger Total = 52.8 Total = 62.5
grams grams grams grams grams grams grams
™ Box ID 1 2 3 4 5 6 Drierite
; Gross 792.8 655.7 488.4 969.2
2 Tare 6 750.5 650.4 487.0 958.8
Net 42.3 5.3 1.4 0.0 0.0 0.0 10.4
Reagent H20 H20
mLs 100.0 100.0
grams grams
Intial Imp mL = 200.0 Impinger Total = 49.0 Total = 59.4

Scale Serial #

1203240794




Appendix #3

Calibration Data




Hac-wra 17025, ANSI/NCSL Z2540-1, and 9001

- \‘Q‘ ACCAIDITED

M Cathe o 20! Cert. No.: 3415-10347847
Traceable® Certificate of Calibration for Digital Calipers

Calibration complies with ISO/IEC

Manufactured for and distributed by : Control Company 12554 Galveston Rd B230, Webster, TX 77593

Instrument Identification:

Model: 3415, S/N: 192125551 Manufacturer: Control Company
Standards/Equipment:
iption Serigl Number Duse Date NIST Yraceable Reference
Gage Block Set 59146223 06 Dec 2019 1000434942

Certificate Information:
Tachnician: §7 Procedure: CAL-05 Cal Date: 23 Apr 2019 Cal Due Date: 23 Apr 2021
Test Conditions:  57.01%RH 23.96°C 1018mBar

Calibration Data: {(New Instrument)

Unit(s) Nominal AsFound In Tel Nomina!  AgLeft In Tol Min Max 1Y) TUR
in M.A N.A. 0.1000 0.0995 Y 0.09% 0.101 0.0003 3331

in N.A. N.A. 2.0000 1.9985 Y 1.933 2.002 0.00033 »4:1

n N.A. N.A. 4.0000 3.994 Y 2896 4.004 0.0004 >4

in N.A, N.A. 60000 5.997 Y 5.994 6.006 0.0005 >4:1

in depth N.A. N.A, 2.0000 1,998 Y 1.993 2.002 0.00032 =41
in inside N.A. N.A. 1.0000 0.9995 Y 0.999 1.001 0.00031 3.23:1
n step N.A. N.A. 2.0000 2.000 ¥ 1998 2.002 0.00033 >4:1

This cartificate indicates Traceability to standards provided by {NIST) National Instituts of Standards and Yechnology and/for a National
Standards Laboratory.

A Test Uncertsinty Ratio of at leant4:1 is mainiained unless ntherwite atalas and is calculated uaing the expanded measuramant uncerainty. Uncertainty evakiation includas the instrument under test
and is calculated In sccordance wilh the IS0 “Guide to tha Expression al Uncerainty ln Measurement : (GUM). The uncertamty rapresents an axpanded uncerlainly using a coverage factor k=2 lo
aopeoximate B 95% confidanca wavsl. In lolarancs conditions are Dassd on test results. falling within specified imits with no reduction by Lha uncartanty of the measurement. The results contained herein
relale anly lo the item cakibratad, Trs caificate shall net be reproducad axcapt in Rull, withaut writen approval of Conbrel Company.

Nominal=Standard’s Reading; As Left=insirument’a Reading; 1n Tol=in Tolerance; Min/Max=Acceptance Ranpe; £ U=Exparded Measurement Uncerainty; TUR=Teal Uncadtainty Ratio;
Accuracy=t{Max-Min¥2; Min=Ag Laflt Norminal(Rounded) - Tolerance; Max= As Lef Naminal{Rounded) + Tolerance,

ot bevrr o

S Jugicg. Technical Wanage:

Note

Maintaining Accuracy:

in aur opinion once calibrated your Digal Calipers should melntain its accuracy. These is na exacl way to determing how king calibration will be maintained. Digital Callpers change liite, ¥ any 81 al. but
can pe affecind by aging, iemperature, shock, ang contamination.

_ Recalibration:

Far factory calibration and re-certification tracaable ta Matiomal Instiute of Standerds ant Technalogy confact Canlral Company.

CONTROL COMPANY 12554 Galveston RD Sujte B230 Webster TX LUSA T7598
Phone 2B1 482-1714 Fax 281 482-8443 sales@controld.com www.control3.com

Coniral Company is an ISONEC 17025:2005 Gakuration Laboratory Accredied by (A2l A Amarican Association for Labaralory Accredifation. Cerlificata No. 1750.01.
Control Company is 150 9001:2008 Quallty Carfified by DNV GL, Certificats Na. CERT-01805-2008-A0-HOU-RyA.
Intermational Laboratory Accreditation Cooparation (ILAC) - Myltilateral Racognition Arrangamery: (MRA}.

1af1 Traceable® ic a registerad irademank of Control Campany & 2017 Coniral Company



B2z243gR

1210 GLENDALE-MILFORD
PurityPlua o
24, . 513.772-8786

Cylinder Number: : |eBo0S2956 Certification Date: 07 April 2019

Mixture Grade: EPA Protocol Stendard Gas Mixture Expiration Date: 08 Aprit 2027

Certificate Nunber, 08B9C-01T5-C01 Lot Numbes: lo880C-01T5

Cylinder Filt Pressure: : 2015 PSIG Customer Part Number: TSE 4800001-A1-2

i : Danotusebebwfﬂﬂpsi(ﬂ.?mg&apascais) ]
[ EPA Traceability Protocol for Gaseous Caiibration Standards Procedure G1, EPAGSOO/MR-12/531 May 2012 I

: Certified Concentrations

Component Concentration Uncertainty Assay Dates

Oxygen | 10.0% +- 0.10% (absalute) 4712019

Carbon Dioxide 0.72% +/- 0.04% (absokyte) 4712019

Nitrogen Balance

Analytical Instrumentation
Component Analytical Principle Make Modet Savial MPC Datn
Oxygen ‘ GC-TCDH Shimadtzu GC-BA  T10495021467SA 32512019
Carbon Dioxide GC-TCD Shimadzu GC-BA  C104850214973A VZTF2019
Reference Standards

Serfal Nemaber Lot : Expirstion Typa Component Balancs Concentration Uncertainty (%) MEST Reftersnce

De85108 Vit 91412023 PRM 02 N2 21.00% 0.100 V&L

FF13624 $-D-ay 3a0z1 SRM coz N2 16.08% 0124 2745
The calibration restults putnimad in this cartificale were

Production L aboratory:
Tier 5 Lavs, LLC
5353 W. Southem Ave.
indianapokis, IN 46241
PGVP Vendor ID R12019

WWMﬂMM.WMMMW&ENEﬂ 17025-2008
e,




Certification Date:

GASES

& EQUIPMENT

INDUSTRIAL
MEDICAL
SPECIALTY

Certificate of Analysis

12 January 2017

(359)231

Scott-Grows Co., Inc.
664 Mapnolia Ave,
Lexmgton, KXY 40505
225 (B88M31-5882

D2

Certificate Number: 0097B-02T5-CO1
Mixture Grade: EPA Protocol Standard Gas Mixture
Lot Number: 00978-02T5 '
Expiration Date: 12 January 2025
Cylinder Number: EBQ045442
~ -Part Number T5L EPA2RATAP-14 -
\ Mixture Reguested - U (Expanded
Components Composition Certified Composition Uncertainty, k=2)
Propane 43 ppm 47.05 PPM +/- 0.12 PPM {absolute}
Air Balance Balance

Cylinder Pressure:
Production Lab:
Procedure Used:

Analytical Method:

1900 psi - Do not use below 100 psi (0.7 magapascals)

Tier 5 Labs, LLC, Indianapolls, IN, PGVP Vendor ID R12017

EPA Traceability Protocol for Gaseous Calibration Standards Procedure G1,
EPA/GOD/R-12/531 May 2012

C3H8: FTIR

Muitipoint Calibration Dates: Propana: 12/20/2016
Refarence Standards
Sariat Nm’baf Lot Expivation Type Component | Balance | Concentretion Uncartalnty (%} NIST Refarenca
CALO17805 8312 8/17/2017 5AM C3H8 Air " 4%.83 PPM 0.235 16678

The calibration results pubiished i this certificate were obtained using equipment and standards capable of producing

results that are traceable to National Institute of Standards and Technalogy (NIST) and through NIST to the International
System of Units (S1). The expanded uncertainties, If included on this certificate, use a coverage factor of k=2 to
approximate the 95% confidence ievel of the measurement, unless otherwise noted. If uncertainties are not included on

this certificate, they are availabie upon request. This calibration certificate applies only to the item described and shall not
e reproduced other than in full, without written approval from the calibration facility. Calibration certificates without
sigratures are not valid. This calibration meets the requirements of ISOAEC 17025-2005.

Lynn

A

s

2



/ \ LIQUID TECHNOLOGY CORPORATION
“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis

- EPA PROTOCOL GAS -
Customer IE Monitoring Instruments {Worthington, OH)
Date October 06, 2014 %a\b‘ 7 Vb
Delivery Receipt . DR-53322 N . , .
Gas Standard “® 713.8 ppm Propane/Air - EPA PROTOCOL
Final Analysis Date October 06, 2014
Expiration Date October 07, 2022
Component Propane
Balance Gas Air
Analytical Data: DO NOT USE BELOW 100 psig

EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations
Propane: 13.7 ppm +/- 0.1 ppm
Air: Balance

Reference Standards: : GMIS Trzceability

SRM/GMIS: GMIS SEM-1667h

Cylinder Number: CC-165367 XF-00385'B

Concentration: 20.21 ppm Propane (+/- .09 ppm) 49.54 ppm Propane (+/- (.26 ppm)
Expiration Date: 12/02/18 07/12/15

NIST Sample Nurmnber: NA 83-1-14

Certification Instrumentation

Component; Propane

Make/Model: Agilent 7890A

Serial Number; CN10736166

Principal of Measurement: GC-FID

Last Catibration: September 28, 2014

Cylinder Data

Cylinder Serial Number: EB-0051537 Cylinder Qutlet: CGA 590
Cylinder Volume: 138 Cubic Feet Cylinder Pressure: 1950 psig, 70°F

Analytical Uncertainty and NIST Traceability are in compliance with EPA-6C0/R-12/531.

(e %ﬁ.
Certified by:

Cole Dylewski
PGVP Vendor 1D: E12014

“UNMATCHED EXCELLENCE"

2048 APEX COURT. APOPKA, FLORIDA 32703 ~ PHONE (407)-292 2990 Fax (407)-292-3313
www . LIGUIDTECHCORP.COM

APOPKA. Fl. ® HousTON, TX
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Cytnder Numbar: C 444082 Certsfication Date: 28 April 2017
Mixture Grade: EPA Protocot Standard Gas Mixturs Expiraticr: Date: 23 April 2025
Certificaie Number: 11478-0275-C0% Lot Nurnber: 1147B-0275
Cylinger Pressure: 2015 PSIG Cuslomer Part Number, TSL EPAZRATAP-15
l Do not use below 100 psi (0.7 megapsscals) l
f EPA Traceability Protocol for Gaseous Calibration Standamis Procedure 61, EPA/S00/MR-127531 May 2012 ]
Ceortified Concentrations :
Component Concentration Uncertainty : Assay Dates
Proparne 24.7 PPM +/- 0 2 PPM (absolute} 42812017
Air Balance
Analytical Instrumentation
Component Analytical Frinciple Make Modal Serial MPC Date
Propane FTIR Thermo Antaris IGS AWZ1200717 41720147
Reference Standards
Sarlal Number Let Expiration Type Lomparent Baimnge Conoantratian Lneartainty (%) NIST Reternce
CCasse88t 2186A-01T5 14110/2024 Gmis Camg N2 247 T PEN g.ei1 28442

The calibration results published in this certificale were optained using equipment and standards capatle of praducing results that are iraceab:e 1o
Natignal Inatilute of Standaras and Technology (NIST) and Srrough NIST to the internationa2l Systemn of Units (Sh). The axpandad uncertaintes,
inciuded on this certificale, use a coveraga factor of k=2 to approximate the $5% confidence leve’ of tie mezsurement. unless otherwise noted.
uncarainties sra not included o this certificate, they are available upon reguest. Tris calibration cerdificate applias only W the iter descriped and
shall nat be reproduceds other than in full, without written approval from the calibration facility. Cabraticn cenificates without signanires are not valid

TFhis calibration meets the requirements of ISOAEC 17025-2005
(Al

Analysi: Allison Hanaver

Production Laboratory.
Tier 5 Labs, LLC

53B3 W Southern Ave.
M4

i s indianapotis. IN 46241
Reviawer. Joff Lynn PGVP Vendor 1D R12017




K22573b

R TIER 8 LABS
O 5383 W_ SOUTHERM AVE. p
‘Dé INDIANAROLIS, IN 48341
4 117.838-5350
o,

Cylinder Number: CC514251 & Certification Date: 15 July 2020
Miviure Grade: £PA Protoco! Standard Gas Mixture Expiration Date: 15 July 2023
Certificate Number: 1690A-07T5-COH Lot Number: 1680A-07T6
Cylinder Fill Pressure: 2015 PSIG Customer Part Number: T5E AMOO01T-A1-15
‘ Do not use below 100 pst (0.7 megapascals) _l
i EPA Traceability Protaco! for Gaseous Calibration Stevdards Procedure G1, EPAJBOO/R-12/531 May 2012
Certified Concentrations
Componemnt Concentration Uncertainty Assay Dates
Sulfur Dioxide 26.7 PPM +/- 0.2 PPM (absolule) 71612020, 741512020
Nitric Oxide 25.3 PRM +-0.11 PPM (absolute) 62312020, 613072020
Nitrogen Balance .
Analytical instrumentation
Component Analytical Principle Make Madel Serlal MPC Data
Sulfur Dioxide NDIR Horiba VA-3111 PCOB2W1E 8/25/2020
Nirric Oxide Chemiluminescence Therme 42iQ 1200906802 6/25/2020
Reference Standards
Seris) Nurabar Lot Expiration Typa C Hak, Concer i Uncertainty (%) NIST Reference
CC473760 F10BA-D2TS 1/23/2027 GMIS 802 N2 102.13 PPM 0.798 16943
CC480411 1847 A02TS 10/4/2025 GMIS NO N2 300.03 PPM G437 2735

Notes

NOx = 25 5 ppm REFERENCE VALUE ONLY

-

The calibration results published in this certificats were abtained u;ing equipment and standards capable of producing results that are traceable to National Institute of
Standards and Technology {NIST) and through NIST to the International System of Units (S). The expanded uncertainties, il included on this certificate, use a coverage
factar of k=2 1o approximate the 85% confidence ievel of the measuremant, unless stherwise noted, If uncentainties are rot included on this certificate. they are avaiabie

upon Tequest. The nitrogen used as a componant or balance gas as well as the oxygen used in_air mixiures meets the requirernents set forth in EPA 1065.750. This
calibration cerlificale applies only 1o the item described and shail not be rep_mduced cther than in full, without written approval from the catibration facility. Calibration
certificates without signatures sre not valid. This calibration meeds the requirements of ISOAEC 17025-2005

Z % M._/f Production Labaratory:
repardf.  Christopher Haas Tier 5 Labs, LLC
;(\ I

RO RS 5353 W. Southern Ave,

Indianapolis, 1IN 46241
PGVP Vendor 1D R12020

Reviewer. Allison Martingz”.

§
L



- Airgas Specialty Gases
Airgas USA, LLC
A 12722 S. Wentworth Ave.

an Air Liguide company gﬂﬁgoziL 60628

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO2NIS9E15A0163 Reference Number: 54-401724343-1
Cylinder Number: CC265467 Cylinder Volume: 144.3 Cubic Feet
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12020 Valve Qutlet: 660

Gas Code: NO,NOX,BALN Certification Date:  Feb 18, 2020

Expiration Date: Feb 18, 2023

Ceriification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
BOO/R-12/531, using the assay procedures listed. Anatytical Mathodology does not require vorrection far analytical interferance. This cylinder has a total analytical
uncertainty as staled below with a confidence level of 95%. There are no significani impurities which affect the use of this calibration mixture. All concentrations are on a

mole/moie basis uniess otherwise noted.

— Do Not Lise This Cylinder below 100 Es—aﬂ ie 0.7 maﬂaeascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Totai Relative Assay
Concentration Concentration Method Uncertainty Dates

NOX 45.00 PPM 46.93 PPM G1 +/- 1.1% NIST Traceable 02/10/2020, 02/18/2020
NITRIC OXIDE 45.00 PPM 45.93 PPM G1 +/- 1.1% NIST Traceable 02/10/2020, 02/18/2020
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060650 CC442691 50.42 PPM NITRIC OXIDE/NITROGEN +/- 0.8% Jun 27, 2020
PRM 12386 D685025 .91 PPM NITROGEN DIOXIDE/AIR +- 2.0% Feb 20, 2020
GMIS 7302017104 CC5H065804 4.426 PPM NITROGEN DIOXIDEMNITROGEN +-2.1% Jul 03, 2022
The SRM, PRM or RGM noted above is enly in rafarance ta the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicoiet 6700 AMP0900100 FTIR Feb 03, 2020
Nicolet 6700 AMP0S00100 FTIR Feb 03, 2020

-

Triad Data Available Upon Request

4

.

(el 1y

Approved for Rele{eé

Page 1 of 54-401724343-1



Airgas

an Alr Liquide company

Airgas Specialty Gases
Airgas USA, LLC

12722 S, Wentworth Ave,
Chicago, IL 60628
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number:; EO2NISSE15A1129 Reference Number: 54-401830766-1
Cylinder Number:  CC287139 Cylinder Volume: 144.3 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12020 Valve Outlet: 350

Gas Code: CO,BALN Certification Date:  Jun 11, 2020

Explration Date: Jun 11, 2028

Cartification performed in accordance with ‘EPA Traceability Protecol for Assay and Certification of Gaseous Calibration Standards (May 2012)" docurnent EPA
BOO/R-12/531, using the assay procedures listed. Analytical Mathodology does not require comection for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this caiibration mixture. All concentrations are an &

mole/mole basis unless otharwise noted.
Do Not Lise This Cytinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Caomponent Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 15.00 PPM 14.42 PPM - Gl +/- 0.4% NIST Traceable 06/11/2020
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 150102 KALOO04704 24.35 PPM CARBON MONOXIDENITROGEN +i-0.3% Sep 04, 2021
ANALYTICAL EQUIPMENT
InstrumentMake/Model Analytical Principle Last Multipoint Calibration
{CO-4) Thermo 48i-TLE 1406960657 NDIR Jun 01, 2020 ]

Triad Data Available Upon Request

Ll (o=

Approved for ReledSe

Page 1 of 54-401830766-1



- Airgas Specialty Gases
Airgas USA, LLC
. 12722 5. Wentworth Ave.

PP, ) Chicago, IL 60628
an Air Liquide company Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EOZNISSE15A0497 Reference Number: 54-401871462-1
Cylinder Number: XC026387B Cylinder Volume: 144.3 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12020 Valve Qutlet: 350

Gas Code: CO,BALN Certification Date:  Aug 03, 2020

Expiration Date: Aug 03, 2028

Centification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" documant EPA
600/R-12/531, using the assay proceduras lisled, Analytical Methodology does not require correction for analytical interfarence. This cylinder has a total analytical
uacertainty as stated below with a canfidenca iavel of 55%. There are no significant impunties which affect the use of this calibration mixtura. Alf concentrations are an a
mole/mole basis yniass otharwise noted.

Do Mot Lse This Gylinder below 100 psia i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentratlon Concentration Method Uncertainty Dates
CARBON MONCXIDE 30.00 PPM 29.76 PPM Gt +/- 0.6% NIST Traceable 08/03/202¢
NITROGEN Balance
CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 09010228 KALO04841 98.48 PPM CARBON MONOXIDE/NITROGEN +- 0.5% Oct 16, 2024
ANALYTICAL EQUIPMENT
| Instrument/Make/Model Analytical Principle Last Multipoint Calibration
[ CO-1 SIEMENS ULTRAMAT 6E N1J5700 NDIR Jul 15, 2020 I

Triad Data Available Upon Request

b . gljﬂﬁﬂ”
/ ‘

Approved for Release Page 1 of 54-401871452-1
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SN, e e Calibration complies with ISO/IEC
' % 17025, ANSI/NCSL 2540-1, and 9001

ERE Cert. No.: 3415-11278230
Traceable® Certificate of Calibration for Digital Calipers

Customer :Custom Stack Analysis, LLC 14614 Cenfield Straet NE ,Alliance ,OH-44601 U.S.A.

Instrument ldentification:

Meodel: 3415, SIN: 101856179 Manufacturer: Control Company
Standards/Equipment:
Description Seral Number Due Cate NIST Traceable Referenca
Gage Set 99145223 17 Dec 2020 1000449283

Certificate Information:

Technician: 57 Procedure: CAL-Q5 Cal Date: 12 May 2020 Cal Dua Date: 12 May 2021
Test Conditions; 55.18%RH 22.45°C 1018mBar

Calibratlon Data:

Unit{s) Nomlnal  As Found InTol  Nominal ° AsLet inTol Min Max i . TUR
in NA.  NA 0.1000  0.1005 % 0.038 0.101 £.0003 3.33:1
in N.A. N.A. 20000  2.0005 % 1.998 2.002 0.00033 >4
in N.A. N.A. 40000  4.0005 ¥ 3.996 4.004 0.6004 >4:1
in NA. NA. 60000  B.00D5 ¥ 5.964 6.006 0.0005 >4:1

indepth  NA. NA. 20000 2000 ¥ 1.868 2.002 0.00033 >4:1
ininside  N.A. N.A. 1.0000  1.0005 Y 0.999 1.001 0.00031 3.23:4
in step NA. N.A. 2.0000 19985 ¥ 1.988 2,002 0.00033 >4:1

This cenificate Indicates Traceabllity to standards provided by (NIST) Natlonal Inatitute of Standards and Technology andfor a Natlonal
Standards Laboratory.

A Text Uncertsinty Ratlo of at [sas! 4:1 is maintained uniess sthenwise stated and Is calculated using the expanded maasiLrement uncarainty Uncartainty eveluation includes tha Instrumant under lest
and |s calculated 1 scoordanca with the IS0 "Guide 4o the Exprassion of Uncartainty In Maasuremae | (GUM). The unceriainly raprazants an sxpandad unceriainly uting a coverape faclor ka2 1o
approximpte 8 @5% conficance leval, In tolarance conditions ame besad on 1aet reauits Taling within specifisd limils with no reduction by 1he urcertainty of the mepsursment. Tha rasulis contained harein
relaie only to ihe itam calibralad. This cenificate shall ot be reproduced sxcapl In full, without writlen approval of Contral Company.

Nominai=Standard's Reading; As Lefizinstrument’s Reading; in Tal=in Tolerancs: Min/Max=Accaptanca Rangs; tU=Expanded Measurement Unceriainty; TUR=Teal Uncestainty Ratio;
Acturacy=1(Max-Min)2; MinwAs Lsft Nominai{Rounded) — Talsrance; Max= As Lelt Nominal{Roundad) + Tolersnca:;

Al Loieap Mosioa s

Marlsa Elms, Techalcol Manager
Mote :

Maintaining Accuracy:

In our opinion ance calibraled your Digital Calipers shauld maintain s accuracy. Thera is no Bxac! way Lo delenming haw long calibration will ba maintained. Digatsl Callpera changs lintle, il any at i, bul
can ba affected by sging, tamparature, shock, and contamingtion.

Recalibration:

For factary caibration and re-cartification traceable to National Institute of Standands and Techrology contact Control Company,

ixsua Dais : 12 May 2020

CONTROL COMPAMY 12554 Galveston RD Sulte B230 Webster TX USA 77598
Phone 281 482-1714 Fax 281 482-9448 sales@control3.com www.traceable.com
Contral Company is an 1ISONEC 17025:2005 Calibrstion Lsborafory Accradiied by (A2LA) American Association for Laboratory Accreditation, Castificata No. 1750.041.
Confred Company i 150 5001:2015 Qually Cartthad by BNV GL, Cartificals Mo, CERT-01B05-2006-A0-HOU-ANAB.,
Infemational Labaratory Accredilation Cocperation - Multilaters! Recognition Ammangament (ILAC-MRA).

104 Tracaable® is & ragistered trademark of Conlrol Company

% 2017 Control Company




A
oot i,
Sl

~.

40

Calibration complies with ISQ/IEC
Gk e 17025, ANSINCSL Z540-1, and 9001
T Kk T Cert. No.: 1870-11290275

Traceable® Certificate of Calibration for Digital Barometer Module

Customer :Custom Stack Analysis, LLC 14614 Cenfield Street NE ,Alliance OH~44601 U.S.A.

Instrument [dentification:

Model: 1670, S/N: 80724105 Manufacturer: Control Company
Standards/Equipment:
Description Serial Number Due Date NIST Tracsable Reference
Digltal Thermomater 221197993 19 Oct 2020 4000-10785768
7 Chiked Mirror Hygrometer | 21874MH204MR 22Jan2021 18004
Digital Barometer ~ D4540004 01 Now 2020 1000447551

Certificate Information:
Technician: 57 Procedure: CAL-31- Cal Date: 17 May 2020 Cal Due Date: 17 May 2021
Test Conditions: 57.18%RH 22.6°C 1012mBar

Calibration Data;

Unit}s) - Nominal = AsFound . InTol ~ Nominal AsLeft  InTol Min Max U TUR
%RH N.A. N.A. 4333 32 N 43 53 0.74 >4:1
“c NA. NA. 24,29 24 ¥ 23.29 25.29 0.05 >4:1

mbhPa N N.A. £06.00 812 Y 795 B17 0.62 >4:1

mbihPa  N.A. NA, 909.98 814 ¥ 889 921 0.62 »>4:1

mbhPa  N.A. N.A, 10182 1022 ¥ 1608 1030 0.52 »4:1

This certificate Indlcates Traceabllity to standards provided by (NIST) National Institute of Standards and Technology and/or a National
Standards Laboratory.

A Test Lincariginky Relio of al least 4:% is maiptained unkass atherwse stated and is calculated using the £xp d meseLrament uncenainty. Uncedainty evaluation includes tha instrumen! under iaat
and is calculated in gecordance with the (SO *Guida 1o tha Exprexsian of Lincartainty In Measurermant : {GUM). Tha uncartainly reprasents an axpanded uncartainty using a cavaraga faclor k=2 fo
Bpproximate 4 5% confidance lavel. In folerance condibons ara based o sl resulls Talling within apexifiad limits with no reduction by the uncertainty of tha maasurement. Tha results contained heraln
relate onily ta tha itam calibraind. This certificale ahall not be reproducad axcapt in full, withaut writan approval of Control Company.

Nominal=Stanasrd's Reading; As Lefi=instrument's Reading; [n Toksin Tolerance; MinMax=Accaptance Range; U=-Expanded Measurement Lincertsinty; TUR=Taest Uncastainty Ratio;
Accuracy=H{Max-Min)2; MinsAs Lafi Nominal(Roundad) — Tolerance; Max= As Laft NominakRounded) + Toisrance;

i B I
Nicol Rodriguaz, Quality Managear M&MDG_J

Mariza Gmg, Techaical Manager
Note :

Maintaining Accuracy:

In aur opinian onca callbrated your Digital Bararmeter Moduile showld maintain its accuracy. There is ng exact way la detering how long calibration will be maintained. Digitai Bargmeter Moduls change
littha, i arvy b &b, but can be afiscied by aging, lemperabua, shock, and contemination,

Recalibration:
For faciory calbration and re-cerfificalion traceabio 1o Natlona! [natitute of Standards and Technology contact Contral Company.

Issue Dipde ; 17 May 2020

CONTROL COMPANY 12554 Galveston RD Suita B:ﬁp Woebstar TX USA 77598
Phone 281 482-1714  Fax 281 482-0448 sales@controld.com www.traceable.com
Contrad Company s 8n ISONEC. 17025:2005 Calibration Laboratary Asreditid by (A2LA) Amatican Assoclalion for Laboralary Accraditation, Cortificale No. 1750.01.
Cantral Company is 150 5001:2015 Quality Certified by DNV CL, Certificata No. EERT-D1805-2008-A0-HOU-ANAS.
Inamational Laboratory Acorsdilation Coaperation - Multilaters! Recognition Ammangement {ILAC-MRA}.

1011 T ble® |9 a ragistered irad k of Control Company

© 2017 Contral Company
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Customer YOUNGSTOWN OXYGEN Protocol: Reference # Lot #
Cylinder Number: SD-13278 G1 15143972 109-96-33389

wylnder pressure: 2000 psig DO NOT USE THIS CYLINDER WHEN THE

-ast Analysis dater - 4/3/2017 PRESSURE FALLS BELOW 100 PSIG
Expiration Date: 4/3/2025
REPLICATE RESPONSES
Date: 47372017 Date:
Component - Carbon Dioxide 20.04%
20.04%
B n 0, 4]
Certified Conc: 20.04% + 0.04% 20.04%
Compenent:  Oxygen Date: 41312017 Date:
20.02%
Certified Conc:  20.00% + 0.03% 20.00%
15.98%
BALANCE GAS. Nitregen
FEFERENCE STANDARDS
Component.  Carbon Dioxide Oxygen
SRM # SRM-2745 SRM-26553
Sample #  9-D41 71-E-31
Cylinder #:  FF-13532 FF-221394
Concentration:  16.080% 20.863%
CERTIFICATION INSTRUMENTS
Component:  Carbon Dioxide Oxygen
Make/Model:  Varian 3800 GC Horiba MPA-510
Serial Number: LR-52489 GXUYXODw
Measurement Principie; TCD, FiD Paramagnetic
Last Calibration:  3/13/2017 3/14/2017

Notes:  G26$5116X

Anaiyst Date 4/4/2017




7410 Worthington-Galena Rd
Worthkington, Ohie 43085

Phone: (614} 436-4933
NMONITORKING
INSTRUMENTS
Industrial Envirenmenta) Monitoring lastruments, Inc. Website: www.ierenis.com

o ~ . .
"r""_ i - I3
.;_:“ ”__-..;:;: - L - .
Temperature R'I'D'féaliﬁfstor_c_anlﬂca_to of Calibration
ol
Instrument: Altek Series 22 T/C ' o Date: 11/3/2020
Serlab¥: 243783 oo Due: 11/3/2021
Technician: Sam Shults
Custom Stack Analysis
“Left Slide Right Slide -
Lab Standard UUFReading Lab Standard, -+ UUT Reading
0.0 05 ‘ 1000 . 99.7
1000.0 1000.8 1100.0 . 10996
2000.0 .2000.5 2100.0 : 20982
Accuracy h il
+-10F k
_\ o 3 . ’L;‘;‘_[:
Reference ég_ndards . _ 2
PIE 5258 sn. 11676443l Due:9/28/2021 | o
é« f‘ . . ‘ 3 ) N -:\-
Instrument must be callbrated and operat Y ,:" i:é‘rding to m@@cwmm ﬁpnclﬁcallons
Py 2 The calibration standards used are Ni ‘Hiceable
. “ &-‘ o . f" Iy ,
. x ‘._‘ B 3 — _... ‘
S . i
J’ o . I




7410 Worthington-Galena Rd
Worthington, Ohio 4308%
Phone: (614) 436-493)

MONITORI NG
INSTRUMENTS

N .
Industrial Envirenmental Monitoring Instruments, Inc, Website: www.ierents.com

h™

Dwyer Digital Manometer Cortificate of Caiibration

Instrument: Dwyer 475 Digital Manometer Date: 11/3/2020
Serial#: E46Z Technician: Sam Shults
Custom Stack
Paosltive Port
Calibrated Source Dwyer Mark Il! % Accuracy
0.500 0.498 +/- 0.04" H20
2.000 2.005 0.3
3.000 3.008 0.3
4.000 4.009 0.2

Negative Port

Calibrated Source Dwyer Mark 11 % Accuracy
0.500 0.501 +{- 0.04" H20D
2.000 2.008 04
3.000 3.009 0.3
4.000 4.008 0.1

Allowable Tolerance +\- 1.0% "H20 FS
Reference Standards
Druck 740 DPI $n.74001549, Cal Due: 12/13/2020

Instrument must be calibrated and operated according to manufacturers specifications
The calibration standards used ara NIST traceable




__ Last Analysis Date:

— = an - -

;MATH@N“

wsk, . .The Gas Professionals™

e e e

" Waverly, TN

B R LR et Lo

e ———

4700 Seeiiac Ad

g T

57185

931-296—335}'
“Certificate of Analysls - EPA Protocol sol Mixtures

WHS 108
Y-TOWN

Customer:

" Cylinder Number;

Cylinder Pressure:

2000 psig
BI24/2020 _

Protocol:

CCrez3 - G

Part & (2695803

Refersnce # Lotk

- TRFO458-01-

0000406167 - -

NOT. UWW
PREBBURE FALLS BELQw 1oo PSIG -

B

...Expiration Data.

BIA023 .

REPLICATE RESPONSES

Date: 81772020 Date:

82412020

Component:

Certified Conc;

BALANCE GAS:

Nitragen Dioxide

494
49.3

455
495

ABS

49.5ppm - +- 0.9 ppm

AR

49.3

497

REFERENCE STANDARDS:

Component:
Reference Standard:
Cylinder #;
Concentration;

" Exp Date:

Component:
Reference Standard:
Cylinder #:
Concentration;

Exp Date:

SRM ¥,

NIST Sample #;

Natrogen Dioxide

GMIS

EB00OTIA7

47.8 «/- 0.8 ppm ABS

212021 .

Nitrogen Dioxde™

PRM .

D562925 S
75.0 +/- 1.1 ppn ABS

¢y

CERTIFICATION INSTRUMENTS _ _ . , o
Componiént Niogen Dickide S ' o T

Make/Model:

CAl 600

Serial Number:  Y09003
Mt_aasurement Pnndple CHERM!

" Last Cahbration: BAA4AI030 .

Notes:

The certilication was performed by Global Calibration Gases, LLC, Sarasota, FL and according to EPA Traceability Protocol for Assay and Certification_
Standards May 2012, using procedure 61 and/or G2, U.5. EPAPGVP Yendar ID number: N22020

The expanded uncertainty listed for each component was calculated at a coverage Fackar of k=2 and 3t level of confidence of 95%

812412020




ﬁ,\ MATHESON AnalySiS Repon‘
wa

ask. . .The Gas Professlonals™

To:
Manufacturing Location
1650 ENTERPRISE PARKWAY Product: 1D Fuel Zero Grade 40% H2 / 80% He Cylinder Size: 2R
TWINSBURG. OH 44087 Valve: CGA 350 BR

Grade: CERTIFIED

MTG Part No: G0d57147X Contents;

Nel:  7Z2f% 2,05 m?

Pressure:; 2000 psig @ 70°F; 13891 kPa @z21°c

CYLINDER NUMBER(S)

£D012979 : - - Requested . Certifled. - Biend - Gertified.
) : - Concentration Concentration Units - Yolerance . Accuracy
Hydrogan 40 40.02 % 12% {abs) 12
Hefium Balance Balance
: ST - S . Certiflod S I T
Post Fill Impurity Analysig . Specification . Concentration - | .Units Analysis Methad
THC as Methans < 0.5 ND « 0 ppm

TRACEABILITY’

COMMENTS

LotNo: 1099638166
Fiil Date: 02M10/2017
Expiration Date:  (02/13/2020

Analysis Date: 02/13/2017

Unless otherwise Indlcated, Matheson Tri-Gas terms and conditions govemn the product data contained herein, This document was
issued electigpicauy and data validated by electranic signature, For further information visit www.imatheson-trigas.com

nﬁ)'( corke AL crealtenm mie—, {:}'V- L A E 2 = Ty
I, 02/13/2017 0211372017

Judy Zadravec - Analyst Date Judy Zadravec - DA Approval Date
Page 1 of 1
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‘h. ask..

Fhe Guas Protessions

s’

Certificate of Batch Analysis

1085 Garcep Sty

‘1.

Grasns g

CYLINDER NUMBER(S)

7482037
20-872

30aTTaY
; BA- 1473
| NKGD465
. Pl
OB5T2
‘A6
. 3368ins
i 4E-13E2
!
i
Lot No: 118K41520

it Date:

"ﬁ

|

H+M iiathesanr

Sales Drder No:
Purchase Grder;

Praduct:  Arr

Cylingar Size: 1L

Valve: CGA 550
Grade: Llira Zerp
Part No:  G2O0134%2 {
i
Pressure: 240 H815
Certified Analytical
Component Spacification Concentration Units feathod
Qxygen 2C- 2% 208 K J
THC <01 0o Eom = o
Water - =2 1e ppm
Caibor Doy 1 NG _) B
Carbon Moraxide <1 MDD . pom i
i
i
- COMMENTS

Product Compusition verified By nslrumentalion cahbrated wih 2
Gas mixtures fraceatie o MIST waights. NIST gas siandarg
manufacturer MIST calibrations.

wEIgTts

& ooy

25t one of tne "3 inw ng

& such 25 NTRW

Analytical Method Koy
A TOETE ORYLEN Aninyso

5 Jas cnfomar

<
3 VgL nUogan analyoe

£ TOrGe oy 2l enon Snalype:
F LM Ay e

I S A ]

v delemar

o catesta:

Ties information cantzived hore.

ity ol the anadyics

of {he 624,

of the usec o suent shail ibe hakiitly of Matheson arsing out of the wwe of the informatic

l "€ unearsigned cortifiss that the Rroduchs; listed above reflect

L
P nTi T{ peaification s (8]
( é\ T

tinetheds ompioyed and s caritpies a the extent of the speci

PO TAN !

0 1S Reeh preuaryd 4 rour Leuust Dy yualified o wxppere within Maheson.

e fSrmalion fwi doy paricutar pur pose. The nformaton is aMerod with the vnders

12020015

Anatyst

Date

e anatves perfarmed, we maks no WA TANLY GF repo

N contained herein pxcoed the fee o

gas phase by volume (unless atherwise oy

Hinile we beliowe shal the informiatien s accsiade witnn e
SeNtilion as to e Sratainry
tanding that any use of Bre infarmation is st thie sele DECTOLON 2 7k
stabiished for providing such indormanim.

Al and mice! o sxcead tae
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7410 Worthington-Galena Road
Worthington, Ohio 4308%
Phone: (614) 436-4933

Fax: (614) 436-9144

MOMNMITORINSNG
INSTRUMPMEMNRTS

Industrial Environmental Monitoring Instruments, Inc. Website: www.ierents.com

Temperature Calibration Certificate

Instrument; H-B Thermometer Date: 4/6/2020
Seriat # 4A6108 Technician; Sam Shults
Lab Standard Thermometer Mark
169.9 170.0
190.0 190.0
204.8 205.0
2146 215.0

Accuracy =1 F

Reference Standards
PIE 5258 sn. 116765 Cal Due: 9/6/2020
Hart 8103 Temp Dry Well

Instrument must be calibrated and aperated according to manufacturers specifications
The calibration standards used are NIST traceable

Specializing in Safety and Environmenral Test Equipment and Supplies.




7410 Worthington-Calena Road
Warthinglon, Ohio 43085
Phone: (614) 436-4933

Fax: (614) 436-9144

MMOMMITORI NG
INSTRUMERNTS

[ndustrial Environmental Muonitoring Instruments, Inc, Websile: www.icrents.comn

Temperature Callbration Certificate

Instrument: H-B Thermometer Date: 4/6f2020
Serial #: 485200 Technician: Sam Shults
Lab Standard Thermometer Mark
30.1 30.0
50.1 50.0
70.0 70.0
88.0 88.0

Accuracy=1F

Reference Standards
PIE 525B sn. 116765 Cal Due: 9/6/2020
Hart 8103 Temp Dry Well

Instrument must be calibrated and operated according to manufacturers specifications
The calibration standards used are NIST traceable

Specializing in Safery and Environmental V'est Equipment and Supplics.




THERMOCOUPLE CALIBRATI{INS FOR SOURCE SAMPLING APPARATUS

CALIBRATION DATE 1'2/25/'2"ywav ;ﬂ(/ﬁ" A"S!fb/&dﬂ b 28,73

CALIBRATIONS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 485200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 4A6108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
TC PRECISION 1c PRECISION TC
OVEN THERMOCOUPLES
D-1 32 T2 212 212
0-2 32 32 212 2(2
03 32 3 212 24
0-4 32 3 212 2(f
0-5 32 32 212 20T
0-6 R %1 212 241
0-7 32 3 212 2
o-8 32 3T 212 K2
0- 32 3 212 2L
0-10 32 3T 212 2|2
011 32 i 212 2
0-12 32 3 212 211
STACK THERMOCOUPLES
251 32 3! 212 i
252 32 32 212 i}
253 32 33 212 213
35-1 32 32 212 21
3s- 32 3 212 2 It
35-3 32 12 212 21
35-4 32 32 212 AR
355 32 23 212 313
451 32 31 212 Tt
4s-2 32 > 212 Tl
453 32 37 212 21
454 32 3% 212 213
45-5 32 32 212 | it
45-6 32 37 212 21
551 32 51 212 Y
552 3z X 212 T
553 32 23 212 )3
651 32 2L 212 LT
65-2 32 32 212 22
65-3 32 31 212 21f
654 32 32 212 212
851 32 32 212 27
85-2 32 373 212 2173
__ 105y 32 3 212 2z
105-2 32 3% 212 Zi

1261 - 32 T2 212 a2



THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

causraTiON paTe |} 2 /28 1/ 2929, /b{aﬂﬁL /‘%AéW‘/‘/ w 28.73

CALIBRATICNS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 4B5200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 4A6108, ASTM NO. 66F FOR BOILING WATER,

ICE WATER BOILING WATER
1c PRECISION < PRECISION C
CONDENSOR THERMOCQUPLES
- C-1 32 32 212 2t
C-2 32 32 212 2 e
3 32 3 | 212 2ii
c4 32 33 212 2173
c;rs 32 > 212 it
c6 32 X 212 Tt
7 32 3z 212 2z
c-8 32 32 212 21
C-8 32 3 212 Z//
PROBE THERMOCOUPLES
2p-1 a2 22 212 2t2
2P-2 32 32 212 212
2p3 32 33 212 23
3P-1 32 3/ 212 TN
ap-2 32 2 212 740
3p-3 32 32 212 zZ12
3P4 32 72 212 20
3P-5 32 =35 212 213
4pP-1 32 3 212 it
4p-2 32 3/ 212 2
4pP-3 32 32 212 2(2
40-4 32 32 212 212
apP-5 32 3< 212 x>
4P-6 32 3| 212 2/1
5P-1 32 31 212 24!
5p-2 32 33 212 Z13
5P-3 32 L3¢ 2 212 10
6P-1 32 cird 212 12
£P-2 32 =3 212 213 |
6P-3 32 31 212 i
6P-4 32 3¢ 212 (Ar
8P-1 32 37 212 217
8P-2 32 : EE 212 213
10P-1 a2 7{ 212 21f
10P-2 a2 31 212 21
P-1 32 32 212 ZiZ




THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

CAUBRATION DATE {2/ 28 /2020 W%ﬂ" o 28.77 3

CALIBRATIONS IN ICE WATER AND BOILING WATER USING A H-B PRECISION GLASS THERMOMETER
No. 485200, ASTM NO. 63F FOR ICE WATER AND H-B NO. 4A6108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
TC PRECISION c PRECISION T
BACK HALF THERMOCOUPLES
BH-1 32 -3 | 212 =2!{
BH-2 32 32 212 i |
BH-3 32 i 212 2t
BH-4 32 23 212 23 |
BH-5 32 22 212 = 12
BH-6 32 32 212 22 |
BH-7 32 X 212 z i/
BH-8 32 3/ 212 2(/ |
BH-9 32 212
SPLIT BOX OVEN THERMCCOUPLES
$B-1 32 33 212 213 |
$8-2 32 32 212 ZI1T
$B-3 32 3% 212 213 |




THERMOCOUPLE CALIBRATIONS FOR SOURCE SAMPLING APPARATUS

causration pare 2 /78/ 720 o . MMQ&" -

oo 28,7 5

CALIBRATIONS iN ICE WATER AND BOILING WATER USING A H-8 PRECISION GLASS THERMOMETER
No. 4B5200, ASTM NOQ. 63F FOR ICE WATER AND H-B NO. 4A6108, ASTM NO. 66F FOR BOILING WATER.

ICE WATER BOILING WATER
T PRECISION TC PRECISION T
METER THERMOCOUPLES

1M1 32 3T 212 2
M2 32 EER 212 Z1Z
2M-1 32 3 212 21|
2M-2 32 33 212 213
3M-1 32 72 212 212
am-2 32 3 212 z 12
am-1 32 3/ 212 z//
4M-2 32 #3 212 2143
5M-1 32 32 212 2172
5M-2 32 32 212 212
6M-1 32 52 212 =i
6M-2 32 3/ 212 "X
M-1 32 r 14 212 /i
m-2 32 32z 212 2z
8M-1 32 33 212 213
8w-2 32 3¢ 212 Zr2
IM-1 3z 3 212 21/
9M-2 32 32 212 2172
10M-1 32 33 212 213
10M2 32 3 212 201
15M-1 32 3L 212 26z
15M-2 32 33 212 2173
17M-1 32 32 212 i
17m-2 32 32 212 r- A
18M-1 32 373 212 217
18M-2 32 %) 212 2

THERMOCOUPLE TEMPERATLURES ARE READ ON THE DT DURING TEST.

OTI CALIBRATED BY ALTEK 22 TC SOURCE 54 148946 OR S# 243783 PRIOR TO TC CAL



Pitot Tube Inspection

Client, /I/Tt‘?ﬁ 5:7’7" Date: 9’ / 4239 )

¥ ProbeiPitot Number - ) (ip __, g A {Ba+ Poy o
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Pa Distance batween wheie pilots adjoln to tig of pitot (Must be belween 1,05 & 1.80 times 0.0, of tubing})
P Dislance between where pitals adicin to p of pitot {Musl be betwean 1.65 & 1.50 limes O.D. of lublng}
[t Diametar of pitot tube (0.375 inches an 4l pitot) '
Rt Dislance between the tip of tie ‘mpagt and static lina aiong the iength of the pitot {Must be <1/8 inch(0. 1250))
e Spacing belween Pilot luses where welded fogethier (Must be <1742 inch {0.0313))
al Angle across opening of Pita! tube from side to sidet or parpendicular to length of probe {(Must be <10 Deg)
az Angle acrass opening of Pito! iube fram side 1o side or perpandicutar 1o lengin of probe (Must be <10 Deg}
bt Angle acrass cpening of Puot lubs from side 1o side or pemendicular to length of probe {Must ba <5 Deg)
b2 Angle across apening of Pitot tube from side to side or perpendicular Lo tength of probe (Must be <5 Deg)
* Distanca between side of nozzle and side of pitet lube (Must be >34 inch)
Z1 Distance from center of pitot apening back to Up of therma! couple {Must be >=3/4 jnch {0.75}
Y Distarce fram gentar of pitot opening back 1o prabe (Must be >=3 inches}
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Appendix #4

Monitoring Data




Meggitt Aircraft Braking Systems Corporation
P039 Accutherm Outlet

Nox Gas Cal

High 46.93 47.20

Mid 25.30 25.10

Zero 0.00 0.40

NO2 Gas Cal

49.50 48.70

VOC Gas

High 47.05

Mid 24.70

Low 13.70

Zero 0.00

co2 02 co VOC

-0.03 0.04 -0.01 0.14
-0.04 0.41 -0.02 0.57
-0.01 11.35 -0.02 2.22
0.02 15.53 0.04 44.22
-0.02 20.96 0.03 47.13
-0.03 2091 -0.02 47.42
-0.03 2091 0.00 46.91
-0.03 20.92 -0.01 46.96
-0.03 18.42 0.13 4.36
-0.04 0.75 6.99 0.33
-0.04 0.17 13.92 0.27
-0.04 0.02 14.02 0.24
-0.04 0.02 13.97 0.23
-0.04 0.02 13.96 0.18
-0.03 4.09 13.93 4.77
-0.02 13.18 6.60 13.08
-0.04 20.81 0.26 13.19
-0.03 20.93 0.10 10.59
-0.02 20.93 0.10 6.79
-0.01 20.97 0.10 24.55
-0.04 21.05 0.02 24.62
-0.04 21.04 0.04 18.16
-0.02 20.99 0.00 1.89
0.13 20.72 0.01 2.44
8.34 11.94 -0.05 0.32
9.79 10.07 -0.20 0.25
9.80 10.09 -0.15 0.48
5.51 14.40 -0.23 0.65
0.38 2091 -0.07 0.80
0.09 20.93 0.01 0.81
0.07 20.93 0.00 0.79
0.06 20.93 0.03 0.72
0.05 20.93 0.01 0.72
0.04 20.93 0.03 0.71
0.04 20.93 0.02 0.72
0.04 20.93 0.03 0.72
0.03 20.93 0.07 0.72
0.03 20.93 0.00 0.72
0.04 20.93 -0.01 0.68
0.04 20.93 0.01 0.71
0.04 20.93 -0.02 0.64
0.03 20.93 -0.04 0.61
0.04 20.93 0.02 0.65
0.04 20.93 0.00 0.66

25.15
25.12
22.73
12.51
0.58
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

02 Gas

High 20
Mid 10
Zero 0
CO2 Gas

High 20.04
Mid 9.72
Zero 0
co Gas

High 29.76
Mid 14.42
Zero 0

Time Stamp

4/15/2021 11:43:53 AM Nox Bias VOC Zero
4/15/2021 11:44:53 AM
4/15/2021 11:45:53 AM
4/15/2021 11:46:54 AM
4/15/2021 11:47:54 AM
4/15/2021 11:48:55 AM VOC High
4/15/2021 11:49:55 AM
4/15/2021 11:50:55 AM
4/15/2021 11:51:56 AM
4/15/2021 11:52:56 AM
4/15/2021 11:53:57 AM
4/15/2021 11:54:57 AM Co Bias CO2 O2 Zero
4/15/2021 11:55:58 AM
4/15/2021 11:56:58 AM
4/15/2021 11:57:58 AM
4/15/2021 11:58:59 AM
4/15/2021 11:59:59 AM VOC Low
4/15/2021 12:01:00 PM
4/15/2021 12:02:00 PM
4/15/2021 12:03:00 PM
4/15/2021 12:04:01 PM VOC Bias CO Zero
4/15/2021 12:05:01 PM
4/15/2021 12:06:02 PM
4/15/2021 12:07:02 PM
4/15/2021 12:08:03 PM
4/15/2021 12:09:03 PM 02 CO2 Bias Nox Zero
4/15/2021 12:10:03 PM
4/15/2021 12:11:04 PM
4/15/2021 12:12:04 PM
4/15/2021 12:13:05 PM
4/15/2021 12:14:05 PM
4/15/2021 12:15:05 PM
4/15/2021 12:16:06 PM
4/15/2021 12:17:06 PM
4/15/2021 12:18:07 PM
4/15/2021 12:19:07 PM
4/15/2021 12:20:08 PM
4/15/2021 12:21:08 PM
4/15/2021 12:22:08 PM
4/15/2021 12:23:09 PM
4/15/2021 12:24:09 PM
4/15/2021 12:25:10 PM
4/15/2021 12:26:10 PM
4/15/202112:27:11 PM

Cal

Cal

Cal

20
10.1
0.1

20
9.8

30
14.6



0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.07
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.10
0.09
0.10
0.10
0.10
0.10
0.10
0.11
0.11
0.11
0.11

20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.94
20.94
20.94
20.94
20.94
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.94
20.94
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93
20.93

-0.01
0.01
0.01

-0.01
0.06
0.01
0.01
0.04
0.02

-0.03
0.00

-0.01

-0.01

-0.02

-0.01
0.00
0.01
0.02
0.02
0.02
0.00
0.02

-0.02
0.01
0.01
0.00

-0.03
0.01
0.00
0.00
0.03
0.03
0.02
0.03
0.02
0.01
0.02

-0.02
0.02
0.00

-0.02

-0.02

-0.02

-0.02

-0.02
0.00

-0.02

-0.03

-0.01
0.02

-0.01

-0.01
0.00

-0.01
0.00
0.01
0.00

-0.02
0.00

-0.06

-0.03

-0.02

-0.05

0.68
0.69
0.65
0.67
0.71
0.71
0.71
0.71
0.68
0.68
0.70
0.70
0.65
0.64
0.70
0.69
0.69
0.66
0.64
0.70
0.69
0.71
0.71
0.72
0.70
0.69
0.70
0.74
0.72
0.77
0.72
0.75
0.73
0.71
0.71
0.71
0.71
0.73
0.72
0.70
0.68
0.72
0.76
0.75
0.72
0.72
0.73
0.76
0.74
0.74
0.75
0.69
0.72
0.74
0.72
0.72
0.73
0.74
0.77
0.79
0.80
0.80
0.77

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.04
0.05
0.06
0.06
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.06
0.05
0.06
0.05
0.06
0.06
0.06
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.04
0.05
0.05
0.04
0.04
0.04
0.04
0.06
0.05
0.06
0.04
0.04
0.04
0.04

4/15/2021 12:28:11 PM
4/15/2021 12:29:11 PM
4/15/2021 12:30:12 PM
4/15/2021 12:31:12 PM
4/15/2021 12:32:13 PM
4/15/2021 12:33:13 PM
4/15/2021 12:34:14 PM
4/15/2021 12:35:14 PM
4/15/2021 12:36:14 PM
4/15/2021 12:37:15 PM
4/15/2021 12:38:15 PM
4/15/2021 12:39:16 PM
4/15/2021 12:40:16 PM
4/15/2021 12:41:17 PM
4/15/2021 12:42:17 PM
4/15/2021 12:43:17 PM
4/15/2021 12:44:18 PM
4/15/2021 12:45:18 PM
4/15/2021 12:46:19 PM
4/15/2021 12:47:19 PM
4/15/2021 12:48:19 PM
4/15/2021 12:49:20 PM
4/15/2021 12:50:20 PM
4/15/2021 12:51:21 PM
4/15/2021 12:52:21 PM
4/15/2021 12:53:22 PM
4/15/2021 12:54:22 PM
4/15/2021 12:55:22 PM
4/15/2021 12:56:23 PM
4/15/2021 12:57:23 PM
4/15/2021 12:58:24 PM
4/15/2021 12:59:24 PM
4/15/2021 1:00:25 PM
4/15/2021 1:01:25 PM
4/15/2021 1:02:25 PM
4/15/2021 1:03:26 PM
4/15/2021 1:04:26 PM
4/15/2021 1:05:27 PM
4/15/2021 1:06:27 PM
4/15/2021 1:07:27 PM
4/15/2021 1:08:28 PM
4/15/2021 1:09:28 PM
4/15/2021 1:10:29 PM
4/15/2021 1:11:29 PM
4/15/2021 1:12:30 PM
4/15/2021 1:13:30 PM
4/15/2021 1:14:30 PM
4/15/2021 1:15:31 PM
4/15/2021 1:16:31 PM
4/15/2021 1:17:32 PM
4/15/2021 1:18:32 PM
4/15/2021 1:19:32 PM
4/15/2021 1:20:33 PM
4/15/2021 1:21:33 PM
4/15/2021 1:22:34 PM
4/15/2021 1:23:34 PM
4/15/2021 1:24:35 PM
4/15/2021 1:25:35 PM
4/15/2021 1:26:35 PM
4/15/2021 1:27:36 PM
4/15/2021 1:28:36 PM
4/15/2021 1:29:37 PM
4/15/2021 1:30:37 PM



0.11
0.11
0.11
0.11
0.11
0.11
0.10
0.09
0.11
1.25
2.80
2.94
3.32
3.50

3.52
3.49
3.51
3.57
3.54
3.54
3.55
3.57
3.56
3.53
3.54
3.56
3.57
3.55
3.52
3.55
3.48
3.54
3.52
3.53
3.56
3.53
3.55
3.42
3.49
3.49
3.45
3.20
3.03
291
2.87
2.74
2.61
2.62
2.86
2.97
2.95
2.94
3.05
3.07
3.48
3.28
3.23
3.04
3.06
3.05
3.03
3.05

20.93
20.93
20.93
20.93
20.93
20.93
20.94
20.94
20.93
17.26
15.06
14.85
1431
14.05

14.03
14.08
14.06
13.99
14.04
14.04
14.02
13.98
14.00
14.03
14.03
14.00
14.00
14.02
14.07
14.03
14.13
14.03
14.05
14.03
13.99
14.06
14.02
14.07
14.06
14.06
14.07
14.32
14.53
14.56
14.69
14.82
14.89
14.84
14.69
14.50
14.46
14.45
14.49
14.50
14.12
14.25
14.39
14.53
14.55
14.49
14.56
14.60

-0.06
-0.05
-0.03
-0.05
-0.03
-0.04
-0.06
-0.10
-0.02
-0.04

0.60

0.62

0.42

0.53

0.34
0.19
0.07
0.13
0.09
0.09
0.06
0.05
0.09
0.04
0.08
0.05
0.04
0.05
0.04
-0.01
0.02
0.01
0.07
0.07
0.04
0.05
0.05
0.04
0.02
0.02
0.02
0.00
-0.06
-0.02
-0.05
-0.03
-0.04
-0.05
-0.04
-0.03
-0.05
-0.02
-0.05
-0.04
-0.12
-0.05
-0.09
-0.06
-0.08
-0.05
-0.05
-0.08

0.80
0.81
0.81
0.80
0.79
0.76
0.79
0.76
1.49
1.54
1.18
0.96
0.88
0.82

0.82
0.82
0.82
0.82
0.81
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.80
0.82
0.82
0.83
0.82
0.84
0.85
0.87
0.84
0.85
0.82
0.82
0.82
0.82
0.81
0.79
0.78
0.80
0.82
0.78
0.79
0.79
0.81
0.80

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
13.12
22.64
23.14
24.48
25.35

25.65
25.44
25.33
25.47
25.24
25.26
25.32
25.47
25.46
25.34
25.25
25.42
25.43
25.20
25.21
25.28
25.04
25.21
25.37
25.29
25.37
25.44
25.39
25.23
25.15
25.07
25.08
24.76
24.25
23.96
23.85
23.30
23.18
23.15
23.27
23.91
24.09
24.11
24.15
23.90
25.37
25.13
24.54
24.27
23.98
23.98
24.12
23.76

4/15/2021 1:31:38 PM
4/15/2021 1:32:38 PM
4/15/2021 1:33:38 PM
4/15/2021 1:34:39 PM
4/15/2021 1:35:39 PM
4/15/2021 1:36:40 PM
4/15/2021 1:37:40 PM
4/15/2021 1:38:40 PM
4/15/2021 1:39:41 PM
4/15/2021 1:40:41 PM
4/15/2021 1:41:42 PM
4/15/2021 1:42:42 PM
4/15/2021 1:43:43 PM
4/15/2021 1:44:43 PM

4/15/2021 1:45:43 PM
4/15/2021 1:46:44 PM
4/15/2021 1:47:44 PM
4/15/2021 1:48:45 PM
4/15/2021 1:49:45 PM
4/15/2021 1:50:46 PM
4/15/2021 1:51:46 PM
4/15/2021 1:52:46 PM
4/15/2021 1:53:47 PM
4/15/2021 1:54:47 PM
4/15/2021 1:55:48 PM
4/15/2021 1:56:48 PM
4/15/2021 1:57:48 PM
4/15/2021 1:58:49 PM
4/15/2021 1:59:49 PM
4/15/2021 2:00:50 PM
4/15/2021 2:01:50 PM
4/15/2021 2:02:51 PM
4/15/2021 2:03:51 PM
4/15/2021 2:04:51 PM
4/15/2021 2:05:52 PM
4/15/2021 2:06:52 PM
4/15/2021 2:07:53 PM
4/15/2021 2:08:53 PM
4/15/2021 2:09:54 PM
4/15/2021 2:10:54 PM
4/15/2021 2:11:54 PM
4/15/2021 2:12:55 PM
4/15/2021 2:13:55 PM
4/15/2021 2:14:56 PM
4/15/2021 2:15:56 PM
4/15/2021 2:16:56 PM
4/15/2021 2:17:57 PM
4/15/2021 2:18:57 PM
4/15/2021 2:19:58 PM
4/15/2021 2:20:58 PM
4/15/2021 2:21:59 PM
4/15/2021 2:22:59 PM
4/15/2021 2:23:59 PM
4/15/2021 2:25:00 PM
4/15/2021 2:26:00 PM
4/15/2021 2:27:01 PM
4/15/2021 2:28:01 PM
4/15/2021 2:29:02 PM
4/15/2021 2:30:02 PM
4/15/2021 2:31:03 PM
4/15/2021 2:32:03 PM
4/15/2021 2:33:03 PM

Start Run 1



3.07 14.57 -0.05 0.80 2391 4/15/2021 2:34:04 PM

3.07 14.52 -0.06 0.78 23.90 4/15/2021 2:35:04 PM

2.74 14.82 -0.06 1.32 23.84  4/15/2021 2:36:05 PM

3.05 14.49 -0.05 0.76 23.85 4/15/2021 2:37:05 PM

3.38 14.18 -0.11 0.81 24.60 4/15/2021 2:38:06 PM

3.24 14.33 -0.08 0.80 25.24  4/15/2021 2:39:06 PM

3.14 14.35 -0.05 0.77 25.15  4/15/2021 2:40:06 PM

3.14 14.34 -0.06 0.67 25.13  4/15/2021 2:41:07 PM

3.05 14.47 -0.09 0.70 25.16  4/15/2021 2:42:07 PM

3.07 14.47 0.05 0.66 2479 4/15/2021 2:43:07 PM

3.32 14.21 0.23 0.67 25.18  4/15/2021 2:44:08 PM

3.28 14.30 0.05 0.67 2476  4/15/2021 2:45:08 PM Stop Run 1
3.26 14.29 0.01 0.81 24.73 Avg

3.25 14.35 0.00 0.63 24.58  4/15/2021 2:46:09 PM

3.21 14.30 -0.02 0.62 24.62  4/15/2021 2:47:09 PM

3.23 14.34 -0.02 0.92 24.64  4/15/2021 2:48:10 PM

1.29 16.64 -0.08 0.65 22.90 4/15/2021 2:49:10 PM

0.05 20.93 -0.12 0.68 13.62  4/15/2021 2:50:10 PM

0.05 20.94 -0.09 0.74 0.15  4/15/2021 2:51:11 PM

0.85 17.70 -0.08 0.80 0.18  4/15/2021 2:52:11 PM

9.49 10.39 -0.20 0.72 0.35 4/15/2021 2:53:12 PM

9.80 10.12 -0.31 0.67 0.18  4/15/2021 2:54:12 PM 02 CO2 Bias Nox Zero
9.76 10.14 -0.31 0.67 0.13  4/15/2021 2:55:13 PM

8.85 10.87 -0.32 0.98 0.14  4/15/2021 2:56:13 PM

0.10 5.50 1.29 0.80 0.13  4/15/2021 2:57:13 PM

0.04 0.44 13.98 0.73 0.12  4/15/2021 2:58:14 PM

0.03 0.26 14.06 0.72 0.13  4/15/2021 2:59:14 PM Co Bias CO2 02 Zero
0.03 0.26 14.12 0.88 0.13  4/15/2021 3:00:15 PM

0.02 9.54 12.06 15.26 0.13  4/15/2021 3:01:15 PM

0.04 19.83 1.79 23.83 0.14  4/15/2021 3:02:16 PM

0.05 20.93 -0.10 24.08 0.14  4/15/2021 3:03:16 PM

0.05 20.94 -0.13 24.17 0.14  4/15/2021 3:04:16 PM VOC Bias CO Zero
0.04 20.94 -0.11 20.11 0.14  4/15/2021 3:05:17 PM

0.05 13.11 -0.13 0.92 12.95 4/15/2021 3:06:17 PM

0.05 0.46 -0.14 0.81 23.29  4/15/2021 3:07:18 PM

0.05 0.30 -0.14 0.81 25.42  4/15/2021 3:08:18 PM

0.04 0.30 -0.19 0.80 25.36  4/15/2021 3:09:18 PM Nox Bias VOC Zero
0.05 1.30 -0.16 1.06 25.18  4/15/2021 3:10:19 PM

0.05 11.67 -0.16 0.80 2294  4/15/2021 3:11:19 PM

0.05 20.72 -0.06 0.73 12.62  4/15/2021 3:12:20 PM

0.05 20.92 -0.03 0.81 0.13  4/15/2021 3:13:20 PM

0.05 20.92 -0.06 0.81 0.13  4/15/2021 3:14:21 PM

0.05 20.92 -0.08 0.81 0.13  4/15/2021 3:15:21 PM

0.05 20.92 -0.05 0.81 0.13  4/15/2021 3:16:21 PM

0.05 20.92 -0.05 0.80 0.13  4/15/2021 3:17:22 PM

0.05 20.92 -0.03 0.81 0.13  4/15/2021 3:18:22 PM

0.05 20.92 -0.08 0.81 0.13  4/15/2021 3:19:23 PM

0.05 20.92 -0.09 0.81 0.13  4/15/2021 3:20:23 PM

0.05 20.92 -0.05 0.82 0.13  4/15/2021 3:21:23 PM

0.05 20.92 -0.06 0.81 0.13  4/15/2021 3:22:24 PM

0.05 20.91 -0.05 1.10 0.13  4/15/2021 3:23:24 PM

2.55 14.96 0.07 0.89 17.86  4/15/2021 3:24:25 PM

3.15 14.38 0.40 0.71 23.84  4/15/2021 3:25:25 PM

3.63 13.89 0.39 0.70 25.15  4/15/2021 3:26:26 PM

3.48 13.97 0.35 0.63 25.13  4/15/2021 3:27:26 PM Start Run 2
3.52 13.96 0.26 0.63 24.87  4/15/2021 3:28:27 PM

3.45 14.00 0.23 0.63 24.72  4/15/2021 3:29:27 PM

3.65 14.06 0.20 0.63 24.54  4/15/2021 3:30:27 PM

3.47 14.11 0.17 0.64 2434  4/15/2021 3:31:28 PM

3.40 14.17 0.20 0.66 2424 4/15/2021 3:32:28 PM

3.30 14.27 0.17 0.64 24.03  4/15/2021 3:33:29 PM



3.33 14.16 0.17 0.64 24.07  4/15/2021 3:34:29 PM

3.30 14.24 0.18 0.67 24.25  4/15/2021 3:35:29 PM
3.35 14.22 0.19 0.65 2397  4/15/2021 3:36:30 PM
3.36 14.18 0.18 0.66 2431  4/15/2021 3:37:30 PM
3.32 14.16 0.20 0.65 24.29  4/15/2021 3:38:31 PM
3.33 14.17 0.17 0.67 2437  4/15/2021 3:39:31 PM
3.25 14.27 0.15 0.72 2420  4/15/2021 3:40:32 PM
3.21 14.37 0.17 0.74 2393  4/15/2021 3:41:32 PM
3.09 14.53 0.17 0.74 23.45  4/15/2021 3:42:32 PM
3.05 14.49 0.19 0.78 23.44  4/15/2021 3:43:33 PM
2.83 14.74 0.14 0.81 23.16  4/15/2021 3:44:33 PM
2.62 14.90 0.15 0.83 22.67 4/15/2021 3:45:34 PM
2.52 15.03 0.14 0.89 2334  4/15/2021 3:46:34 PM
3.03 14.42 0.14 0.94 23.74  4/15/2021 3:47:34 PM
3.07 14.43 0.12 0.99 24.04  4/15/2021 3:48:35 PM
2.87 14.67 0.11 1.02 24.10 4/15/2021 3:49:35 PM
3.05 14.95 0.09 1.07 24.29  4/15/2021 3:50:36 PM
3.48 15.08 0.08 1.06 23.71  4/15/2021 3:51:36 PM
3.48 15.09 0.05 1.14 23.83  4/15/2021 3:52:37 PM
3.05 14.51 0.08 1.18 24.28  4/15/2021 3:53:37 PM
2.90 14.69 0.09 1.26 24.63  4/15/2021 3:54:37 PM
2.48 15.02 0.03 1.25 24.89  4/15/2021 3:55:38 PM
3.50 14.92 0.02 1.25 24.68 4/15/2021 3:56:38 PM
2.48 14.99 0.07 1.32 24.84  4/15/2021 3:57:39 PM
3.21 14.32 0.05 1.35 2426 4/15/2021 3:58:39 PM
3.03 14.46 0.04 1.34 24.57  4/15/2021 3:59:39 PM
3.11 14.41 0.05 1.29 24.65 4/15/2021 4:00:40 PM
3.33 14.12 0.04 1.32 25.06 4/15/2021 4:01:40 PM
3.02 14.47 0.04 1.39 24.89  4/15/2021 4:02:41 PM
2.97 14.68 0.02 1.41 25.07 4/15/2021 4:03:41 PM
2.97 14.68 0.01 1.44 2482 4/15/2021 4:04:42 PM
2.85 14.77 0.04 1.49 2490 4/15/2021 4:05:42 PM
2.66 14.82 0.06 143 24.46  4/15/2021 4:06:43 PM
2.73 14.78 0.09 1.53 24.71  4/15/2021 4:07:43 PM
2.54 15.04 0.07 1.53 25.24  4/15/2021 4:08:43 PM
2.53 15.03 0.06 1.56 25.09 4/15/2021 4:09:44 PM
2.42 15.10 0.02 1.57 2495  4/15/2021 4:10:44 PM
2.38 15.17 0.01 1.53 24.64  4/15/2021 4:11:45 PM
2.33 15.09 0.02 1.57 2495  4/15/2021 4:12:45 PM
2.23 15.29 0.02 1.62 24.67 4/15/2021 4:13:45 PM
2.11 15.41 0.03 1.57 24.14  4/15/2021 4:14:46 PM
2.27 15.25 0.02 1.61 24.48 4/15/2021 4:15:46 PM
2.51 15.14 0.02 1.60 2426 4/15/2021 4:16:47 PM
2.51 14.94 -0.02 1.61 2424 4/15/2021 4:17:47 PM
2.60 14.84 -0.02 1.62 2413 4/15/2021 4:18:48 PM
2.71 14.84 0.01 1.62 24.09 4/15/2021 4:19:48 PM
2.62 14.84 0.00 1.65 24.19  4/15/2021 4:20:48 PM
2.62 14.85 0.00 1.73 24.22  4/15/2021 4:21:49 PM
2.82 14.66 0.00 1.78 24.61  4/15/2021 4:22:49 PM
2.64 14.84 0.01 1.78 2420  4/15/2021 4:23:50 PM
2.73 14.79 0.00 1.79 2413 4/15/2021 4:24:50 PM
2.71 14.78 0.01 1.76 24.03  4/15/2021 4:25:51 PM
2.73 14.76 0.04 1.81 24.29  4/15/2021 4:26:51 PM
2.52 14.95 -0.01 1.79 24.86  4/15/2021 4:27:51 PM Stop Run 2
2.93 14.65 0.09 1.20 24.35 Avg
2.54 14.93 0.01 1.79 2479  4/15/2021 4:28:52 PM
2.57 14.89 0.01 1.80 24.78  4/15/2021 4:29:52 PM
2.60 14.88 0.00 1.79 2493  4/15/2021 4:30:53 PM
2.64 14.83 0.00 1.77 2496  4/15/2021 4:31:53 PM
2.84 14.74 0.01 1.78 24.22  4/15/2021 4:32:53 PM
2.75 14.79 0.02 1.81 2426  4/15/2021 4:33:54 PM

1.05 18.93 -0.02 9.26 12.87  4/15/2021 4:34:54 PM



0.03 20.92 0.01 24.74 0.46  4/15/2021 4:35:55 PM

0.02 20.93 -0.02 24.73 0.13  4/15/2021 4:36:55 PM VOC Bias CO Zero
0.01 20.93 -0.06 20.93 0.13  4/15/2021 4:37:56 PM
0.01 14.60 0.23 0.67 0.13  4/15/2021 4:38:56 PM
0.01 1.44 6.43 0.63 0.13  4/15/2021 4:39:56 PM
0.01 0.27 14.41 0.59 0.13  4/15/2021 4:40:57 PM
0.01 0.28 14.42 0.53 0.14  4/15/2021 4:41:57 PM Co Bias CO2 02 Zero
0.00 0.31 14.23 0.61 0.14  4/15/2021 4:42:58 PM
0.86 7.00 11.15 0.46 0.14  4/15/2021 4:43:58 PM
9.02 9.90 0.23 0.44 0.14  4/15/2021 4:44:58 PM
9.64 9.91 -0.44 0.43 0.14  4/15/2021 4:45:59 PM 02 CO2 Bias Nox Zero
9.63 9.91 -0.44 0.42 0.15  4/15/2021 4:46:59 PM
9.22 9.23 -0.45 0.72 1.06  4/15/2021 4:48:00 PM
1.40 1.98 -0.37 0.54 21.83  4/15/2021 4:49:00 PM
0.05 0.22 -0.20 0.52 25.86  4/15/2021 4:50:01 PM
0.05 0.21 -0.22 0.50 2592  4/15/2021 4:51:01 PM Nox Bias VOC Zero
0.05 0.34 -0.18 0.79 25.79  4/15/2021 4:52:01 PM
0.05 12.28 -0.17 0.85 22.64  4/15/2021 4:53:02 PM
0.05 20.72 -0.09 0.84 1.52  4/15/2021 4:54:02 PM
0.05 20.92 -0.14 0.81 0.13  4/15/2021 4:55:03 PM
0.05 20.92 -0.09 0.81 0.13  4/15/2021 4:56:03 PM
0.05 20.92 -0.08 0.81 0.13  4/15/2021 4:57:03 PM
0.05 20.92 -0.05 0.81 0.13  4/15/2021 4:58:04 PM
0.05 20.92 -0.12 0.79 0.13  4/15/2021 4:59:04 PM
1.22 17.50 -0.04 0.85 1.59  4/15/2021 5:00:05 PM
3.74 13.81 0.57 0.82 23.73  4/15/2021 5:01:05 PM
3.75 13.71 2.68 0.79 26.16  4/15/2021 5:02:06 PM
3.75 13.76 3.44 0.72 26.14  4/15/2021 5:03:06 PM
3.81 13.71 2.30 0.72 25.90 4/15/2021 5:04:07 PM Start Run 3
3.80 13.74 1.41 0.72 25.76  4/15/2021 5:05:07 PM
3.80 13.72 0.96 0.72 25.67  4/15/2021 5:06:07 PM
3.80 13.72 0.69 0.71 2535  4/15/2021 5:07:08 PM
3.81 13.71 0.53 0.71 2532  4/15/2021 5:08:08 PM
3.79 13.72 0.54 0.71 25.20 4/15/2021 5:09:09 PM
3.77 13.72 0.42 0.69 25.10 4/15/2021 5:10:09 PM
3.77 13.73 0.38 0.68 2496  4/15/2021 5:11:10 PM
3.80 13.72 0.29 0.72 24.85 4/15/2021 5:12:10 PM
3.80 13.72 0.31 0.70 24.89  4/15/2021 5:13:10 PM
3.75 13.70 0.25 0.71 24.81  4/15/2021 5:14:11 PM
3.79 13.70 0.25 0.71 24.92  4/15/2021 5:15:11 PM
3.85 13.68 0.22 0.71 24.77  4/15/2021 5:16:11 PM
3.78 13.73 0.25 0.71 24.86 4/15/20215:17:12 PM
3.77 13.72 0.25 0.71 2473 4/15/2021 5:18:12 PM
3.78 13.72 0.17 0.72 2490 4/15/2021 5:19:13 PM
3.84 13.68 0.15 0.72 2492 4/15/2021 5:20:13 PM
3.80 13.73 0.17 0.71 24.86  4/15/2021 5:21:14 PM
3.80 13.75 0.15 0.71 24.76  4/15/2021 5:22:14 PM
3.73 13.75 0.16 0.69 24.73  4/15/2021 5:23:15 PM
3.65 13.75 0.14 0.72 2471 4/15/2021 5:24:15 PM
3.62 13.77 0.15 0.71 24.86  4/15/2021 5:25:15 PM
3.63 13.81 0.12 0.70 24.81  4/15/2021 5:26:16 PM
3.50 13.84 0.15 0.72 24.82  4/15/2021 5:27:16 PM
3.50 13.85 0.13 0.72 24.73  4/15/2021 5:28:17 PM
3.61 13.84 0.10 0.70 24.80 4/15/2021 5:29:17 PM
3.49 13.85 0.12 0.67 24.80 4/15/2021 5:30:18 PM
3.57 13.92 0.05 0.67 2475  4/15/2021 5:31:18 PM
3.54 13.87 0.05 0.69 2470  4/15/2021 5:32:18 PM
3.51 13.96 0.11 0.70 24.73  4/15/2021 5:33:19 PM
3.53 13.93 0.07 0.68 24.63  4/15/2021 5:34:19 PM
3.53 13.92 0.12 0.68 24.76  4/15/2021 5:35:20 PM
3.51 13.99 0.11 0.67 2455  4/15/2021 5:36:20 PM

3.52 13.94 0.09 0.71 24.66  4/15/2021 5:37:20 PM



3.44
3.52
3.40
3.42
3.41
3.40
3.29
3.03
3.15
2.87
2.83
2.81
2.82
2.71
2.83
2.60
2.59
2.53
2.55
2.55
2.55
2.53
2.57
2.43
2.46
2.11
2.09
3.31

2.31
2.15
1.89
0.87
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
1.22
9.61
9.62
9.62
9.62
8.48
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.05
0.04
0.04
0.04
0.04
0.04

13.96
14.00
14.03
14.04
14.07
14.17
14.21
14.40
14.40
14.57
14.59
14.60
14.63
14.75
14.60
14.82
14.82
14.81
14.86
14.89
14.90
14.81
14.78
14.99
15.02
15.43
15.35
14.15

15.03
15.29
15.58
16.90
20.81
17.69
5.50
0.53
0.35
0.28
0.21
6.85
10.27
10.15
10.14
10.08
10.07
10.75
19.55
20.92
20.92
20.92
20.93
11.73
0.45
0.24
0.24
0.23
8.46
20.17
20.92
20.92

0.08
0.08
0.09
0.04
0.05
0.01
0.04
0.02
0.00
-0.02
-0.03
-0.02
-0.03
-0.01
0.00
-0.03
-0.04
-0.03
-0.03
-0.04
0.00
-0.03
0.00
-0.03
-0.01
-0.03
-0.02
0.19

-0.02
-0.03
-0.06
-0.05
-0.05
-0.09
-0.11
-0.10
-0.10
-0.10
-0.10
-0.09
-0.15
-0.31
-0.25
-0.29
-0.24
0.16
0.60
0.00
0.00
0.09
0.10
6.06
14.40
14.40
14.40
14.40
6.02
0.02
0.00
-0.05

0.67
0.69
0.65
0.65
0.67
0.69
0.71
0.70
0.71
0.71
0.72
0.73
0.72
0.68
0.74
0.76
0.74
0.76
0.79
0.77
0.77
0.77
0.82
0.81
0.87
0.88
0.83
0.72

0.84
0.89
1.10
2.02
1.99
1.07
0.81
0.81
0.81
0.74
0.92
0.63
0.63
0.63
0.63
0.63
0.70
1.69
24.83
24.87
24.92
24.91
24.86
1.87
0.97
0.90
0.90
0.91
0.93
0.92
0.91
0.90

24.70
24.59
24.55
24.43
24.53
24.34
24.20
23.84
23.86
23.38
23.39
23.25
23.15
23.17
22.97
23.03
22.63
22.87
22.69
22.45
22.83
22.54
22.99
22.45
22.55
21.67
21.34
24.20

21.85
22.32
21.16
20.38
1.13
0.36
8.81
24.51
24.92
24.87
2491
24.03
14.15
0.22
0.20
0.13
0.13
0.15
0.15
0.13
0.13
0.19
0.17
0.13
0.13
0.14
0.14
0.14
0.14
0.14
0.14
0.14

4/15/2021 5:38:21 PM
4/15/2021 5:39:21 PM
4/15/2021 5:40:22 PM
4/15/2021 5:41:22 PM
4/15/2021 5:42:22 PM
4/15/2021 5:43:23 PM
4/15/2021 5:44:23 PM
4/15/2021 5:45:24 PM
4/15/2021 5:46:24 PM
4/15/2021 5:47:25 PM
4/15/2021 5:48:25 PM
4/15/2021 5:49:25 PM
4/15/2021 5:50:26 PM
4/15/2021 5:51:26 PM
4/15/2021 5:52:27 PM
4/15/2021 5:53:27 PM
4/15/2021 5:54:28 PM
4/15/2021 5:55:28 PM
4/15/2021 5:56:28 PM
4/15/2021 5:57:29 PM
4/15/2021 5:58:29 PM
4/15/2021 5:59:30 PM
4/15/2021 6:00:30 PM
4/15/2021 6:01:31 PM
4/15/2021 6:02:31 PM
4/15/2021 6:03:32 PM
4/15/2021 6:04:32 PM Stop Run 3
Avg

4/15/2021 6:05:32 PM

4/15/2021 6:06:33 PM

4/15/2021 6:07:33 PM

4/15/2021 6:08:34 PM

4/15/2021 6:09:34 PM

4/15/2021 6:10:34 PM

4/15/2021 6:11:35 PM

4/15/2021 6:12:35 PM

4/15/2021 6:13:36 PM

4/15/2021 6:14:36 PM Nox Bias VOC Zero
4/15/2021 6:15:37 PM

4/15/2021 6:16:37 PM

4/15/2021 6:17:37 PM

4/15/2021 6:18:38 PM

4/15/2021 6:19:38 PM

4/15/2021 6:20:38 PM 02 CO2 Bias Nox Zero
4/15/2021 6:21:39 PM

4/15/2021 6:22:39 PM

4/15/2021 6:23:40 PM

4/15/2021 6:24:40 PM

4/15/2021 6:25:41 PM VOC Bias CO Zero
4/15/2021 6:26:41 PM

4/15/2021 6:27:42 PM

4/15/2021 6:28:42 PM

4/15/2021 6:29:42 PM

4/15/2021 6:30:43 PM Co Bias CO2 02 Zero
4/15/2021 6:31:43 PM

4/15/2021 6:32:44 PM

4/15/2021 6:33:44 PM

4/15/2021 6:34:45 PM

4/15/2021 6:35:45 PM

4/15/2021 6:36:45 PM



Appendix #5

Process Data
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Public Notice
Ohio Environmental Protection Agency
Draft State Implementation Plan
VOC Reasonably Available Control Technology (RACT)
for Meggitt Aircraft Braking Systems Corp. (Facility ID1677010999)

Summit County

Notice is hereby given that the Director of the Ohio Environmental Protection Agency, (Ohio
EPA) is submitting to the United States Environmental Protection Agency (U.S. EPA)
Reasonably Available Control Technology (RACT) for Meggitt Aircraft Braking Systems Corp,
LLC (Facility ID 1677010999) for approval into Ohio’s state implementation plan (SIP) for the
2015 ozone National Ambient Air Quality Standard (NAAQS).

On March 17, 2025, Ohio submitted a revision to Ohio’s SIP to address RACT requirements for
the 2015 8-hour ozone NAAQS. As noted in this submittal, Ohio Administrative Code (OAC)
rule 3745-21-11(B) requires facilities that have the potential to emit of fifty tons per year or
more, but less than one hundred tons per year of volatile organic compounds (VOC) and are
located in nonattainment counties to submit a RACT study for sources not controlled by
Ohio’s Control Technique Guideline (CTG) regulations in OAC Chapter 3745-21 or by
categorical non-CTG RACT in OAC rules 3745-21-12, 3745-21-14, 3745-21-16, 3745-21-21 and
3745-21-25.

Ohio is now submitting source-specific VOC RACT for Meggitt Aircraft Braking Systems Corp
(Facility ID 1677010999) for approval into Ohio’s SIP. This facility is located in the Cleveland
2015 ozone maintenance area and has no prior existing source-specific RACT established in
OAC rule 3745-21-09.

The updated RACT Study was submitted per OAC rule 3745-21-11(B). Ohio has determined
that the updated RACT study, along with supplemental information submitted subsequently,
is sufficient to justify the continued use of the existing thermal oxidizer with an overall control
efficiency of at least 99% pursuant to OAC rule 3745-31-05(D) proposed by the facility to act as
RACT for the carbon furnaces under the 2015 ozone standard.

Ohio EPA is now requesting approval of the proposed RACT for Meggitt Aircraft Braking
Systems Corp into Ohio’s SIP.

Ohio EPA is seeking public comment to satisfy U.S. EPA requirements for public involvement
in SIP related activities in accordance with 40 CFR 51.102.



The public comment period will run until October 12,2026. Written comments should be
submitted at: https://ohioepa.commentinput.com - Search by entering the permit #
(P0141227 for Meggitt Aircraft Braking Systems Corp) in the "Search Projects" search box.

A public hearing on this action may be requested by contacting Kathryn Jobe at 614-728-0671
or kathryn.jobe@epa.ohio.gov no later than 30 days from the draft public notice. If a public
hearing is requested, a new notification will be published to identify the time and location of
the public hearing. The public hearing will be held at least 30 days after the date of the new
notification.

All interested persons are entitled to comment on these changes. All comments submitted to
the above address by the close of business 30 days from when the draft public notice is issued
will be considered by Ohio EPA prior to final action on this action. Written statements
submitted after this time period may be considered as time and circumstances permit but
will not be part of the official record.

Questions or comments about this document should be directed to Kathryn Jobe at 614-728-
0671 or kathryn.jobe@epa.ohio.gov.



mailto:kathryn.jobe@epa.ohio.gov
mailto:kathryn.jobe@epa.ohio.gov

Environmental

] i EPA.Ohio.gov
ﬁ(ﬂ' Protection — —_ _EP.Oflo ¢
!.,_,\/ Agency ike DeWine, Governor Jim Tressel, Lt. Governor  John Logue, Director

DATE

Ms. Anne Vogel
Regional Administrator
U.S. EPA, Region 5

77 West Jackson Blvd.
Chicago, Illinois 60604

Re: Revision to Ohio’s Reasonably Available Control Technology (RACT) State Implementation
Plan for the 2015 Ozone National Ambient Air Quality Standards - Source-Specific Volatile
Organic Compound (VOC) RACT for Meggitt Aircraft Braking Systems Corp. (Facility ID
1677010999)

Dear Administrator Vogel:

On March 17, 2025, Ohio submitted a revision to Ohio’s State Implementation Plan (SIP) to address
Reasonably Available Control Technology (RACT) requirements for the 2015 8-hour ozone National
Ambient Air Quality Standards (NAAQS) for areas classified as serious. As noted in this submittal,
Ohio EPA adopted requirements in Ohio Administrative Code (OAC) rule 3745-21-11 for facilities in
the nonattainment areas that emit fifty tons per year or more, but less than one hundred tons per
year of volatile organic compounds (VOC) from sources not controlled by Ohio’s CTG regulations in
OAC Chapter 3745-21 or by categorical non-CTG RACT in OAC rules 3745-21-12, 3745-21-14, 3745-
21-16,3745-21-21 and 3745-21-25 to submit an updated RACT study within one year of the effective
date of the rule. Upon review of the RACT study, Ohio EPA evaluated if the RACT proposed by the
facility is appropriate to satisfy RACT requirements under the 2015 ozone standard.

Ohio is now submitting source-specific VOC RACT for Meggitt Aircraft Braking Systems Corp.
(Facility ID 1677010999) for approval into Ohio’s SIP. This facility is located in the Cleveland 2015
ozone maintenance area and has no prior existing source-specific RACT established in OAC rule
3745-21-09.

The updated VOC RACT Study was submitted per OAC rule 3745-21-11. Ohio has determined that
the updated RACT study, along with supplemental information submitted subsequently, is
sufficient to justify the continued use of the existing thermal oxidizer with an overall control
efficiency of at least 99% pursuant to OAC rule 3745-31-05(D) proposed by the facility to act as RACT
for the carbon furnaces under the 2015 ozone standard. The RACT study is provided in Appendix A,
and the permit that incorporated RACT is provided as Appendix B. Within the permit, we have



highlighted the terms and conditions associated with RACT and request only those provisions are
subject to this SIP revision request. Appendix C provides the permit strategy write-up for the
permit.

Ohio held a public comment period on Ohio’s RACT determination from September 10 to October
12,2026. Appendix D contains the public notice. [Ohio’s response to comments received during
the public comment period is in Appendix E[No comments were received during the public
comment period].

This SIP does not include the relaxation of any existing requirements and therefore will not
interfere with the attainment or maintenance of the NAAQS in accordance with section 110(l) of the
CAA.

Ohio EPA is now requesting approval of the proposed RACT for Meggitt Aircraft Braking Systems
Corp. into Ohio’s SIP.

Ohio EPA is submitting this SIP via U.S. EPA’s State Planning Electronic Collaboration System
(SPeCS). If you have questions, please contact Jennifer Van Vlerah in our Division of Air Pollution
Control at (614) 644-3696.

Sincerely,

John Logue
Director

Cc: Bob Hodanbosi, Chief, Division of Air Pollution Control, Ohio EPA

Enclosures
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