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Alhance

SOURCE TESTING Source Test Report
Certification Statement

Alliance Source Testing, LLC (AST) has completed the source testing as described in this report. Results apply
only to the source(s) tested and operating condition(s) for the specific test date(s) and time(s) identified within this
report. All results are intended to be considered in their entirety, and AST is not responsible for use of less than the
complete test report without written consent. This report shall not be reproduced in full or in part without written
approval from the customer.

To the best of my knowledge and abilities, all information, facts and test data are correct. Data presented in this
report has been checked for completeness and is accurate, error-free and legible. Onsite testing was conducted in
accordance with approved internal Standard Operating Procedures. Any deviations or problems are detailed in the
relevant sections on the test report.

This report is only considered valid once an authorized representative of AST has signed in the space provided

below; any other version is considered draft. This document was prepared in portable document format (.pdf) and
contains pages as identified in the bottom footer of this document.

ol By~
r (_V,wag_\_{ ;‘} = y'?/
! - 7/16/2021

Patrick Grady, QSTI Date
Project Manager
Alliance Source Testing, LLC
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SOURCE TESTING Source Test Report

Introduction

1.0 Introduction

Alliance Source Testing, LLC (AST) was retained by The Chemours Company (Chemours) to conduct compliance
testing at the Fayetteville Works facility in Fayetteville, North Carolina. The facility operates under Title V Air
Permit No. 03735T48. Testing was conducted to determine the emission rate of hexafluoro-propylene oxide-dimer
acid (HFPO-DA) at the inlet and outlet of a carbon bed serving Vinyl Ethers South (VES).

1.1 Source and Control System Descriptions

VES is part of the fluoromonomer area at the Fayetteville facility. This area produces fluorocarbon compounds used
to produce Chemours products, such as IXM, Krytox® and Viton®. Indoor air fugitive emissions from VES are
vented to a carbon bed which is then vented to atmosphere through a process stack (NEP-Hdr2).

1.2 Project Team

Personnel involved in this project are identified in the following table.

Table 1-1
Project Team

Chemours Personnel Kevin Smith
Patrick Grady

Eric Alongi

AST Personnel Antonio Anderson
Brian Goodhile
Jeffrey Sheldon
2021-13610 Chemours — Fayetteville, NC Page 1-1
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SOURCE TESTING

Source Test Report
Summary of Results

2.0 Summary of Results

AST conducted compliance testing at the Fayetteville Works facility in Fayetteville, North Carolina on May 19,
2021. Testing consisted of determining the emission rates of HFPO-DA at the inlet and outlet of a carbon bed

serving VES.

Table 2-1 provides a summary of the emission testing results. Any difference between the summary results listed in

the following tables and the detailed results contained in appendices is due to rounding for presentation.

Table 2-1
Summary of Results
||Run Number Run 1 Run 2 Run 3 Average
IDate 5/19/21 5/19/21 5/19/21 -
HFPO-DA Data
Outlet Emission Rate, Ib/hr 4.6E-05 7.0E-05 1.0E-04 7.2E-05
Inlet Emission Rate, Ib/hr 4.0E-04 2.3E-04 1.6E-04 2.6E-04
Reduction Efficiency, % 89 70 36 65
Chemours — Fayetteville, NC Page 2-1
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Alllanoe

OURCE TESTING Source Test Report
Testing Methodology

3.0 Testing Methodology
The emission testing program was conducted in accordance with the test methods listed in Table 3-1. Method
descriptions are provided below while quality assurance/quality control data is provided in Appendix C.

Table 3-1
Source Testing Methodology

Parameter U'Sffsiﬁﬂsfgggime Notes/Remarks
Volumetric Flow Rate 1&2 Full Velocity Traverses
Moisture Content 4 Gravimetric Analysis
Hexafluoro-Propylene Oxide-Dimer Acid OTM-45 Isokinetic Sampling

3.1 U.S. EPA Reference Test Methods 1 and 2 — Sampling/Traverse Points and VVolumetric Flow Rate

The sampling location and number of traverse (sampling) points were selected in accordance with U.S. EPA
Reference Test Method 1. To determine the minimum number of traverse points, the upstream and downstream
distances were equated into equivalent diameters and compared to Figure 1-1 in U.S. EPA Reference Test Method 1.

Full velocity traverses were conducted in accordance with U.S. EPA Reference Test Method 2 to determine the
average stack gas velocity pressure, static pressure and temperature. The velocity and static pressure measurement
system consisted of a pitot tube and inclined manometer. The stack gas temperature was measured with a K-type
thermocouple and pyrometer.

3.2 U.S. EPA Reference Test Method 4 — Moisture Content

The stack gas moisture content was determined in accordance with U.S. EPA Reference Test Method 4. The gas
conditioning train consisted of a series of chilled impingers. Prior to testing, each impinger was filled with a known
quantity of water or silica gel. Each impinger was analyzed gravimetrically before and after each test run on the
same balance to determine the amount of moisture condensed.

3.3 U.S. EPA Other Test Method 45 — Hexafluoro-Propylene Oxide-Dimer Acid

HFPO-DA emissions were evaluated in accordance with Other Test Method (OTM) 45. The sample train consisted
of a borosilicate glass nozzle attached directly to a heated borosilicate glass-lined probe. The probe was connected
directly to a heated borosilicate glass filter holder containing a solvent-extracted glass fiber filter. In order to
minimize possible thermal degradation of the HFPO-DA, the probe and particulate filter were heated to just above
stack temperature to minimize water vapor condensation before the filter. The filter holder exit was connected to a
water-cooled coil condenser followed by a water-cooled sorbent module containing approximately 40 grams of
XAD-2 resin. The XAD-2 inlet temperature was monitored to ensure that the module is maintained at a temperature
below 20°C.

2021-13610 Chemours — Fayetteville, NC Page 3-1
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Alllanoe

OURCE TESTING Source Test Report
Testing Methodology

The XAD-2 resin trap was followed by a condensate knockout impinger and a series of two impingers each
containing 100-ml of high purity deionized water. The water impingers were followed by another condensate
knockout impinger equipped with a second XAD-2 resin trap to account for any sample breakthrough. The final
impinger contained approximately 250 grams of dry pre-weighed silica gel. The water impingers and condensate
impingers were submerged in an ice bath through the duration of the testing. The water in the ice bath was also used
to circulate around the coil condenser and the XAD-2 resin traps.

Exhaust gases were extracted from the sample locations isokinetically using a metering console equipped with a
vacuum pump, a calibrated orifice, oil manometer and probe/filter heat controllers.

34 HFPO-DA Sample Train and Equipment Preparation
Prior to conducting the field work the following procedures were conducted to prepare the field sampling glassware
and sample recovery tools.

1. Wash all glassware, brushes, and ancillary tools with low residue soap and hot water.
Rinse all glassware, brushes, and ancillary tools three (3) times with D.l. H0.

3. Bake glassware (with the exception of probe liners) at 450°C for approximately 2 hours, (XAD-2 resin tube
glassware is cleaned by Eurofins/TestAmerica by this same procedure).

4. Solvent rinse three (3) times all glassware, brushes, and ancillary tools with the following sequence of solvents:
acetone, methylene chloride, hexane, and methanol.

5. Clean glassware and tools will be sealed in plastic bags or aluminum foil for transport to the sampling site.

6. Squirt bottles will be new dedicated bottles of known history and dedicated to the D.I. Water and
methanol/ammonium hydroxide (MeOH/ 5% NH4OH) solvent contents. Squirt bottles will be labelled with the
solvent content it contains.

35 HFPO-DA Sample Train Recovery

Following completion of each test run, the sample probe, nozzle and front-half of the filter holder were brushed and
rinsed three times each with the MeOH/ 5% NHsOH solution (Container #1). The glass fiber filter was removed
from its housing and transferred to a polyethylene bottle (Container #2). Any particulate matter and filter fibers
which adhered to the filter holder and gasket were also placed in Container #2. The XAD-2 resin trap was sealed,
labelled and placed in an iced sample cooler. The back-half of the filter holder, coil condenser condensate trap and
connecting glassware were rinsed with the same MeOH/ 5% NH4OH solution and placed in Container #3.

The volume of water collected in the second and third impingers was measured for moisture determinations and then
placed in Container #4. Impingers #2 and #3 were then rinsed with the MeOH/ 5% NH4OH solution and placed in
Container #5. The second (breakthrough) XAD-2 resin trap was sealed, labelled and placed in an iced sample cooler.
The second condensate trap was rinsed with the MeOH/ 5% NH,OH solution and placed in Container #5. The
contents of the fifth impinger were placed in its original container and weighed for moisture determinations.

Containers were sealed and labeled with the appropriate sample information. Samples remained chilled until
analysis. HFPO-DA analysis was conducted using liquid chromatography/dual mass spectrometry (LC/MS/MS).

2021-13610 Chemours — Fayetteville, NC Page 3-2
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Aliance

Location: Chemours Company - Fayetteville Works Facility, NC

Source: VES Carbon Bed Outlet

Project No.: 2021-13610

Run No.: 1

Parameter: HFPO-DA

Meter Pressure (Pm), in. Hg

P Pb ki
m " 136
where,
Pb 30.35 = barometric pressure, in. Hg
AH 1.556 = pressure differential of orifice, in H,O
Pm 30.46 =in. Hg

Absolute Stack Gas Pressure (Ps), in. Hg

Pg
Ps = Pb + —
where, 13.6
Pb 30.35 = barometric pressure, in. Hg
Pg 1.50 = static pressure, in. H,O
Ps 30.46 =in. Hg

Standard Meter Volume (Vmstd), dscf

17636 X Y X Vm X Pm

Vmstd =
where, Tm
Y 0.994 = meter correction factor
Vm 65.986 = meter volume, cf
Pm 30.46 = absolute meter pressure, in. Hg
Tm 546.0 = absolute meter temperature, °R
Vmstd 64.539 = dscf

Standard Wet Volume (Vwstd), scf

Vwstd = 0.04716 x Vlc

where,
Ve 30.6 = volume of H,O collected, ml
Vwstd 1.443 =scf

Moisture Fraction (BWSsat), dimensionless (theoretical at saturated conditions)

10937~ (r67563)
BWSsat = ——
Ps
where,
Ts 74.3 = stack temperature, °F
Ps 30.46 = absolute stack gas pressure, in. Hg
BWSsat 0.028 = dimensionless

Moisture Fraction (BWS), dimensionless (measured)

BWS Vwstd
(Vwstd + Vmstd)
where,
Vwstd 1.443 = standard wet volume, scf
Vmstd 64.539 = standard meter volume, dscf
BWS 0.022 = dimensionless

13 of 49
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Aliance

Location: Chemours Company - Fayetteville Works Facility, NC

Source: VES Carbon Bed Outlet

Project No.: 2021-13610

Run No.: 1

Parameter: HFPO-DA

Moisture Fraction (BWS), dimensionless

BWS = BWSmsd unless BWSsat < BWSmsd

where,
BWSsat
BWSmsd
BWS

0.028
0.022
0.022

= moisture fraction (theoretical at saturated conditions)

= moisture fraction (measured)

Molecular Weight (DRY) (Md), Ib/Ib-mole

Md = (0.44 X %CO,) + (0.32 X % 02) + (0.28 (100 — % CO, — % 02))

where,
CO,
0,
Md

0.1
20.9
28.85

= carbon dioxide concentration, %

= oxygen concentration, %

= Ib/Ib mol

Molecular Weight (WET) (Ms), Ib/Ib-mole

Ms = Md (1 — BWS) + 18.015 (BWS)

where,
Md
BWS
Ms

28.85
0.022
28.61

Average Velocity (Vs), ft/sec

Vs = 85.49

where,
Cp
A P2
Ts
Ps
Ms
Vs

= molecular weight (DRY), 1b/Ib mol
= moisture fraction, dimensionless

= 1b/lb mol

x Cp X (APY%)avg x

0.840
0.550
533.9
30.46
28.61
30.9

= pitot tube coefficient

= velocity head of stack gas, (in. H,0)

Ts
Ps x Ms

12

= absolute stack temperature, °R
= absolute stack gas pressure, in. Hg
= molecular weight of stack gas, 1b/lb mol

= ft/sec

Average Stack Gas Flow at Stack Conditions (Qa), acfm

Qa = 60 X Vs X As

where,
Vs
As
Qa

30.9
7.07
13,114

= stack gas velocity, ft/sec

. 2
= cross-sectional area of stack, ft

=acfm

Average Stack Gas Flow at Standard Conditions (Qs), dscfm

Qs = 17.636 X Qa X (1 — BWS) X

where,
Qa
BWS
Ps
Ts
Qs

13,114
0.022
30.46
533.9
12,906

= average stack gas flow at stack conditions, acfm

Ts

= moisture fraction, dimensionless

= absolute stack gas pressure, in. Hg
= absolute stack temperature, °R

= dscfm

14 of 49
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— Appendix A
Alance Example Calculations

Location: Chemours Company - Fayetteville Works Facility, NC
Source: VES Carbon Bed Outlet
Project No.: 2021-13610
Run No.: 1
Parameter: HFPO-DA

Dry Gas Meter Calibration Check (Yqa), dimensionless

0 0.0319 X Tm X 29
Y= | Vm A Havg VAH avg,
AH® x (Pb + —) x Md
13.6
Yqa = x 100
Y
where,
Y 0.994 = meter correction factor, dimensionless
(€] 96 = run time, min.
Vm 65.986 = total meter volume, dcf
Tm 546.0 = absolute meter temperature, °R
AH@ 1.8 = orifice meter calibration coefficient, in. H,O
Pb 30.35 = barometric pressure, in. Hg
AH avg 1.556 = average pressure differential of orifice, in H,O
Md 28.85 = molecular weight (DRY), 1b/Ib mol
(A" 1.243 = average squareroot pressure differential of orifice, (in. H20)"?
Yqa -2.8 = dimensionless

Volume of Nozzle (Vn), e

Ts Vm XPmXY
Vn = Ps (0.002669 X Vic + —)

Tm
where,

Ts 533.9 = absolute stack temperature, °R

Ps 30.46 = absolute stack gas pressure, in. Hg
Ve 30.6 = volume of H,O collected, ml
Vm 65.986 = meter volume, cf
Pm 30.46 = absolute meter pressure, in. Hg

Y 0.994 = meter correction factor, unitless
Tm 546.0 = absolute meter temperature, °R
Vn 65.576 = volume of nozzle, ft’

Isokinetic Sampling Rate (I), %

—( Vn )><100
~ \@ x60 XAn X Vs

where,
Vn 65.576 = nozzle volume, ft3
0 96.0 = run time, minutes
An__ 0.00037  =area of nozzle, f°
Vs 30.9 = average velocity, ft/sec
I 98.3 =%

15 0f 49



— Appendix A
Alance Example Calculations

Location: Chemours Company - Fayetteville Works Facility, NC
Source: VES Carbon Bed Outlet
Project No.: 2021-13610
Run No.: 1
Parameter: HFPO-DA

HFPO-DA Concentration (Cgppopa), ng/dscm

C =
HFPODA Vmstd
where,
Murropa) 1,727.4 = HFPO-DA mass, ng
Vmstd 64.539 = standard meter volume, dscf
CHFPODA 9.5E+02 = ng/dscm

HFPO-DA Emission Rate (ERyppopy4), 1b/hr

ER _ Cyrpopa X Qs x 60
HFPODA ™ Ymstd x 4.5E + 11

where,
Chrropa 9.5E+02 = HFPO-DA concentration, ng/dscm
Qs 12,906 = average stack gas flow at standard conditions, dscfm
ERgrpopa 4.6E-05 = Ib/hr
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Allfanoe Emission Calculations

SOURCE TESTING

Location Chemours Company - Fayetteville Works Facility, NC
Source VES Carbon Bed Outlet
Project No. 2021-13610
Parameter HFPO-DA

Run Number Run 1 Run 2 Run 3 Average
Date 5/19/21 5/19/21 5/19/21 --
Start Time 9:23 11:55 14:15 --
Stop Time 11:27 13:48 16:08 --
Run Time, min (©) 96.0 96.0 96.0 96.0
INPUT DATA
Barometric Pressure, in. Hg (Pb) 30.35 30.35 30.35 30.35
Meter Correction Factor (Y) 0.994 0.994 0.994 0.994
Orifice Calibration Value (AH @) 1.800 1.800 1.800 1.800
Meter Volume, ft’ (Vm) 65.986 64.181 65.966 65.378
Meter Temperature, °F (Tm) 86.4 79.4 83.0 82.9
Meter Temperature, °R (Tm) 546.0 539.0 542.7 542.6
Meter Orifice Pressure, in. WC (AH) 1.556 1.466 1.552 1.525
Volume H,O Collected, mL (Vlc) 30.6 28.0 27.8 28.8
Nozzle Diameter, in (Dn) 0.262 0.262 0.262 0.262
Area of Nozzle, ft* (An) 0.0004 0.0004 0.0004 0.0004
FH HFPO-DA Mass, ng M(yrpopa) 1,300.0 2,020.0 1,780.0 1,700.0
BH HFPO-DA Mass, ng MC(irpona) 393.0 613.0 2,070.0 1,025.3
Imp HFPO-DA Mass, ng M(urropa) 32.5 19.1 0.0 17.2
Breakthrough HFPO-DA Mass, ng M(urropa) 1.9 1.5 2.1 1.8
Total HFPO-DA Mass, ng M(urropa) 1,727.4 2,653.6 3,852.1 2,744.3
ISOKINETIC DATA
Standard Meter Volume, ft’ (Vmstd) 64.539 63.572 64.912 64.341
Standard Water Volume, ft’ (Vwstd) 1.443 1.320 1.311 1.358
Moisture Fraction Measured (BWSmsd) 0.022 0.020 0.020 0.021
Moisture Fraction @ Saturation (BWSsat) 0.028 0.029 0.032 0.029
Moisture Fraction (BWS) 0.022 0.020 0.020 0.021
Meter Pressure, in Hg (Pm) 30.46 30.46 30.46 30.46
Volume at Nozzle, ft® (Vn) 65.576 64.692 66.381 65.55
Isokinetic Sampling Rate, (%) @ 98.3 98.6 98.7 98.5
DGM Calibration Check Value, (+/- 5%) (Yqa) -2.8 -1.9 -2.2 -2.3
EMISSION CALCULATIONS
HFPO-DA Concentration, ng/dscm Currona) 9.5E+02 1.5E+03 2.1E+03 1.5E+03
HFPO-DA Emission Rate, Ib/hr ERnrpopa) 4.6E-05 7.0E-05 1.0E-04 7.2E-05
REDUCTION CALCULATIONS
Inlet HFPO-DA Emission Rate, 1b/hr ERnrpopa) 4.0E-04 2.3E-04 1.6E-04 2.6E-04
HFPO-DA Reduction Efficiency, % ERnrpopa) 88.6 69.7 35.7 64.7
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Alllanoe Volumetric Flow Rate Data

ESTING

Location Chemours Company - Fayetteville Works Facility, NC
Source VES Carbon Bed Outlet
Project No. 2021-13610
Parameter HFPO-DA

Run Number Run 1 Run 2 Run 3 Average
Date 5/19/21 5/19/21 5/19/21 --
Start Time 9:23 11:55 14:15 -
Stop Time 11:27 13:48 16:08 --
Run Time, min 96.0 96.0 96.0 96.0
VELOCITY HEAD, in. WC
Point 1 0.25 0.24 0.24 0.24
Point 2 0.25 0.24 0.24 0.24
Point 3 0.26 0.25 0.26 0.26
Point 4 0.27 0.27 0.28 0.27
Point 5 0.29 0.29 0.32 0.30
Point 6 0.32 0.31 0.32 0.32
Point 7 0.34 0.32 0.34 0.33
Point 8 0.35 0.32 0.35 0.34
Point 9 0.36 0.34 0.37 0.36
Point 10 0.36 0.34 0.37 0.36
Point 11 0.38 0.37 0.38 0.38
Point 12 0.39 0.38 0.36 0.38
Point 13 0.22 0.19 0.19 0.20
Point 14 0.21 0.21 0.21 0.21
Point 15 0.25 0.23 0.22 0.23
Point 16 0.25 0.26 0.26 0.26
Point 17 0.28 0.26 0.30 0.28
Point 18 0.32 0.27 0.33 0.31
Point 19 0.30 0.30 0.34 0.31
Point 20 0.32 0.32 0.35 0.33
Point 21 0.34 0.35 0.35 0.35
Point 22 0.34 0.35 0.35 0.35
Point 23 0.35 0.34 0.35 0.35
Point 24 0.32 0.32 0.32 0.32
CALCULATED DATA
Square Root of AP, (in. WC)"* (AP) 0.550 0.541 0.553 0.548
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840 0.840
Barometric Pressure, in. Hg (Pb) 30.35 30.35 30.35 30.35
Static Pressure, in. WC (Pg) 1.50 1.20 1.15 1.28
Stack Pressure, in. Hg (Ps) 30.46 30.44 30.43 30.44
Stack Cross-sectional Area, ft’ (As) 7.07 7.07 7.07 7.07
Temperature, °F (Ts) 74.3 75.5 78.4 76.0
Temperature, °R (Ts) 533.9 535.2 538.0 535.712
Moisture Fraction Measured (BWSmsd) 0.022 0.020 0.020 0.021
Moisture Fraction (@ Saturation (BWSsat) 0.028 0.029 0.032 0.029
Moisture Fraction (BWS) 0.022 0.020 0.020 0.021
0, Concentration, % (0,) 20.9 20.9 20.9 20.9
CO, Concentration, % (COy) 0.1 0.1 0.1 0.1
Molecular Weight, Ib/lb-mole (dry) Md) 28.85 28.85 28.85 28.85
Molecular Weight, 1b/Ib-mole (wet) (Ms) 28.61 28.63 28.64 28.63
Velocity, ft/sec (Vs) 30.9 30.4 31.2 30.8
VOLUMETRIC FLOW RATE
At Stack Conditions, acfm (Qa) 13,114 12,903 13,230 13,082
At Standard Conditions, dscfm (Qs) 12,906 12,680 12,936 12,841
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Allance

SOURCE TESTING

Location Chemours Company - Fayetteville Works Facility, NC

Method 1 Data

Source VES Carbon Bed Outlet

Project No. 2021-13610

Date: 05/19/21

Stack Parameters

Duct Orientation: Horizontal T ‘- T : T : ‘I T o T =
Duct Design:  Circular . Svanber b £ .
Distance from Far Wall to Outside of Port: 51.00 in snurgu;:h-:;::. Dhacts ; T - .
Nipple Length: 1500 _in 1 L S
Depth of Duct:  36.00 _in T e |
i
Cross Sectional Area of Duct: 7.07 ft* B — T r A
No. of Test Ports: 2 m e i - t—
Distance A: 12.5 ft - L_ — -
Distance A Duct Diameters: 42 (mustbe>0.5) l__.. Tk Citemt = P
2
Distance B: 31.0 ft * Frem Point of Any Type of 'L“ K .
Distance B Duct Diameters: 103 (must be >2) [~ Diserbance (Bend. Expansion. Contraction. esc.) i -
Minimum Number of Traverse Points: 24 Sk Driammetor = 09055 0.6 m (13-34 I )
Actual Number of Traverse Points: 24 1 1 — -1 —t— -o‘l
Number of Readings per Point: 1 .
CIRCULAR DUCT
LOCATION OF TRAVERSE POINTS . Distance
. " Traverse % of Distance from
Number of traverse points on a diameter . . from inside .
Point Diameter N outside of
2 3 4 5 6 7 3 9 10 11 12 wa port
1 14.6 - 6.7 - 4.4 - 32 - 2.6 - 2.1 1 2.1 1.00 16.00
2 85.4 - 25.0 - 14.6 - 10.5 - 8.2 - 6.7 2 6.7 241 17.41
3 - - 75.0 - 29.6 - 19.4 - 14.6 - 11.8 3 11.8 4.25 19.25
4 - - 93.3 - 70.4 - 323 - 22.6 - 17.7 4 17.7 6.37 21.37
5 - - - - 85.4 - 67.7 - 342 - 25.0 5 25.0 9.00 24.00
6 - - - - 95.6 - 80.6 - 65.8 - 35.6 6 35.6 12.82 27.82
7 - - - - - - 89.5 - 774 - 64.4 7 64.4 23.18 38.18
8 - - - - - - 96.8 - 85.4 - 75.0 8 75.0 27.00 42.00
9 - - - - - - - - 91.8 - 823 9 82.3 29.63 44.63
10 - . - - - - - - 97.4 - 88.2 10 88.2 31.75 46.75
11 - - - - - - - - - - 933 11 933 33.59 48.59
12 - . - - - - - - - - 97.9 12 97.9 35.00 50.00
*Percent of stack diameter from inside wall to traverse point.
Stack Diagram
A=125ft.
B=31ft
Depth of Duct = 36 in.
Cross Sectional Area
Downstream
Disturbance
Al »
[ ] ®
Upstream
Disturbance
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Allance
SOURCE TESTING

Cyclonic Flow Check

Location Chemours Company - Fayetteville Works Facility, NC

Source VES Carbon Bed Outlet

Project No. 2021-13610

Date 05/19/21

Sample Point Angle (AP=0)
1 12
2 10
3 10
4 15
5 15
6 15
7 12
8 12
9 10
10
11
12
13 15
14 15
15 18
16 18
17 15
18 15
19 15
20 12
21 12
22 10
23 12
24 10

Average 13
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Alliance Method 4 Data

Location Chemours Company - Fayetteville Works Facility, NC

Source VES Carbon Bed Outlet

Project No. 2021-13610

Parameter HFPO-DA

Analysis Gravimetric

Run 1 Date: 5/19/21
Impinger No. 1 2 3 4 5 6 7 Total
Contents| XAD Trap Empty H20 H20 H20 XAD Trap Silica -
Initial Mass, g 0.0 0.0 100.0 100.0 100.0 0.0 745.8 1045.8
Final Mass, g 0.0 2.0 102.0 102.0 100.0 0.0 770.4 1076.4
Gain 0.0 2.0 2.0 2.0 0.0 0.0 24.6 30.6
Run 2 Date: 5/19/21
Impinger No. 1 2 3 4 5 6 7 Total
Contents| XAD Trap Empty H20 H20 H20 XAD Trap Silica -
Initial Mass, g 0.0 0.0 100.0 100.0 100.0 0.0 804.6 1104.6
Final Mass, g 0.0 2.0 102.0 104.0 100.0 0.0 824.6 1132.6
Gain 0.0 2.0 2.0 4.0 0.0 0.0 20.0 28.0
Run 3 Date: 5/19/21
Impinger No. 1 2 3 4 5 6 7 Total
Contents| XAD Trap Empty H20 H20 H20 XAD Trap Silica -
Initial Mass, g 0.0 0.0 100.0 100.0 100.0 0.0 826.4 1126.4
Final Mass, g 0.0 2.0 104.0 100.0 100.0 0.0 848.2 1154.2
Gain 0.0 2.0 4.0 0.0 0.0 0.0 21.8 27.8
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Allance

SOURGE TESTING Isokinetic Field Data
Location: Cl s Company - Fayetteville Works Facility, N( Start Time: 9:23 Source: VES Carbon Bed Outlet
Date: 5/19/21 Run 1 [vALID End Time: 11:27 Project No.: 2021-13610 [ Parameter: HFPO-DA
STACK DATA (EST) EQUIPMENT STACK DATA (EST) FILTER NO. STACK DATA (FINAL) MOIST. DATA
Moisture: 1.5  %est. Meter Box ID: 7 Est. Tm: 85 °F OTM-45 Pb: 30.35 in Hg Vle (ml)
Barometric: 30.35 in. Hg Y: 0.994 Est. Ts: 70 °F Pg: 1.50 in. WC 30.6
Static Press: 1.20 in. WC AH @ (in.WC): 1.800 Est. AP: 031 in. WC 0,: 20.9 % K-FACTOR
Stack Press: 30.44 in. Hg Probe ID: P4-3 Est.Dn:  0.269 in. CO,: 0.1 % 5.077
COp: 00 % Liner Material: glass Target Rate:  0.75  scfm Check Pt. Initial Final Corr.
0: 209 % Pitot ID: P4-3 LEAK CHECK! Pre Midl Mid2 Mid3 Post | Mid 1 (cf) 4.615 4.893 0.278
Ny/CO: 791 % Pitot Cp/Type: 0.840 S-type | Leak Rate (cfm):  0.009 0.006 0.007 - 0.005 | Mid 2 (cf) -
Md: 28.84 Ib/Ib-mole Nozzle ID: G-1 glass | Vacuum (in Hg): 12 10 10 - 10 Mid 3 (cf) -
Ms: 28.67 Ib/lb-mole Nozzle Dn (in.): 0.262 Pitot Tube: Pass - - - Pass |Mid-Point Leak Check Vol (cf): 0.278
. . Gas Temperatures (°F) Orifice Press. Gas Temperatures (°F
= Sam!)le Time Dry Gas .Meter ;::[(:Z DGM Average Stack AH Pump Probe | Filter | Imp Exit | Aux Vs
[ (minutes) Reading . Vac % 1SO N
E = () AP Amb. Amb. (in. WC) (in. Hg) |Amb | Amb. Amb. Amb. (fps)
@» & | Begin End (in WC) Ideal |Actual -
1 0.00 4.00 600.444 0.25 76 72 1.25 1.25 2 79 78 52 39 101.8 28.02
2 4.00 8.00 603.002 0.25 84 72 1.26 1.30 2 80 81 48 38 97.8 28.02
3 8.00 12.00 605.495 0.26 87 74 1.32 1.30 2 82 83 48 37 100.3 28.63
4 12.00 16.00 608.110 0.27 90 75 1.37 1.40 2 83 84 48 40 95.0 29.21
5 16.00 20.00 610.648 0.29 93 75 1.48 1.50 2 80 82 48 41 96.9 30.27
6 20.00 24.00 613.344 0.32 94 74 1.64 1.60 3 79 81 47 38 99.4 31.77
7 24.00 28.00 616.255 0.34 94 74 1.74 1.70 3 80 81 47 37 100.8 32.74
8 28.00 32.00 619.300 0.35 94 74 1.79 1.80 3 79 82 47 38 96.1 33.22
9 32.00 36.00 622.244 0.36 95 74 1.85 1.90 3 80 82 47 38 98.0 33.69
10 36.00 40.00 625.292 0.36 95 74 1.85 1.90 3 80 82 47 40 98.8 33.69
11 40.00 44.00 628.364 0.38 95 74 1.95 2.00 3 80 81 47 38 101.7 34.62
12 44.00 48.00 631.611 0.39 95 75 1.99 2.00 3 81 82 47 37 92.9 35.10
1 48.00 52.00 634.615 0.22 84 75 1.11 1.10 2 83 84 64 43 104.1 26.36
2 52.00 56.00 637.099 0.21 84 75 1.06 1.10 2 84 80 50 35 94.8 25.76
3 56.00 60.00 639.310 0.25 84 74 1.26 1.30 2 81 80 44 38 103.0 28.08
4 60.00 64.00 641.933 0.25 82 74 1.25 1.30 2 81 79 43 37 102.0 28.08
5 64.00 68.00 644.521 0.28 82 74 1.40 1.40 2 80 80 42 35 94.6 29.71
6 68.00 72.00 647.061 0.32 82 74 1.60 1.60 2 78 71 41 36 96.3 31.77
7 72.00 76.00 649.822 0.30 81 74 1.50 1.50 2 71 76 41 38 94.4 30.76
8 76.00 80.00 652.440 0.32 81 75 1.60 1.60 2 79 79 41 38 100.4 31.80
9 80.00 84.00 655311 0.34 81 75 1.70 1.70 3 79 80 41 39 96.1 32.77
10 84.00 88.00 658.143 0.34 81 75 1.67 1.70 3 80 82 40 38 97.6 32.53
11 88.00 92.00 660.999 0.35 81 75 1.75 1.80 3 81 82 40 38 100.4 33.25
12 92.00 96.00 664.001 0.32 81 75 1.60 1.60 3 82 83 40 39 94.7 31.80
Final DGM: 666.708
‘ﬁ Run Time Vm AP Tm Ts Max AH %ISO BWS Yqa
- Vac
7
E 96.0 min 65.986 it} 0.30 in. WC 86.4 °F 743 °F 3 1.556 in. WC 98.3 0.022 -2.8
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Allance

SOURCE TESTING

Isokinetic Field Data

Location: Cl s Company - Fayetteville Works Facility, N( Start Time: 11:55 Source: VES Carbon Bed Outlet
Date: 5/19/21 Run 2 [vaLID End Time: 13:48 Project No.: 2021-13610 [ Parameter: HFPO-DA
STACK DATA (EST) EQUIPMENT STACK DATA (EST) FILTER NO. STACK DATA (FINAL) MOIST. DATA
Moisture: 1.5  %est. Meter Box ID: 7 Est. Tm: 86 °F OTM-45 Pb: 30.35 in Hg Vle (ml)
Barometric: 30.35 in. Hg Y: 0.994 Est. Ts: 74 °F Pg: 1.20 in. WC 28.0
Static Press: 1.20 in. WC AH @ (in.WC): 1.800 Est. AP: 030 in. WC 0,: 20.9 % K-FACTOR
Stack Press: 30.44 in. Hg Probe ID: P4-3 Est.Dn:  0.271 in. CO,: 0.1 % 5.05
COp: 00 % Liner Material: glass Target Rate:  0.75  scfm Check Pt. Initial Final Corr.
0: 209 % Pitot ID: P4-3 LEAK CHECK! Pre Midl Mid2 Mid3 Post | Mid 1 (cf) 9.611 9.858 0.247
Ny/CO: 791 % Pitot Cp/Type: 0.840 S-type | Leak Rate (cfm):  0.005 0.007 0.009 - 0.008 | Mid 2 (cf) -
Md: 28.84 Ib/Ib-mole Nozzle ID: G-1 glass | Vacuum (in Hg): 12 10 12 - 10 Mid 3 (cf) -
Ms: 28.67 Ib/lb-mole Nozzle Dn (in.): 0.262 Pitot Tube: Pass - - - Pass |Mid-Point Leak Check Vol (cf): 0.247
. . Gas Temperatures (°F) Orifice Press. Gas Temperatures (°F
= Sam!)le Time Dry Gas .Meter ;:lt[(:z DGM Average Stack AH Pump Probe | Filter | Imp Exit | Aux Vs
= (minutes) Reading . Vac % ISO .
E = () AP Amb. Amb. (in. WC) (in. Hg) |Amb | Amb. Amb. Amb. (fps)
»2 & | Begin | End (in WO - - Ideal |Actual - - - -
1 0.00 4.00 666.942 0.24 76 75 1.19 1.20 2 80 81 64 52 106.8 27.54
2 4.00 8.00 669.566 0.24 77 75 1.19 1.20 2 81 82 58 47 101.4 27.54
3 8.00 12.00 672.061 0.25 78 75 1.24 1.30 2 83 82 58 46 100.3 28.10
4 12.00 16.00 674.583 0.27 79 75 1.34 1.30 2 79 83 54 47 94.6 29.21
5 16.00 20.00 677.061 0.29 79 75 1.44 1.40 2 78 82 52 48 100.6 30.27
6 20.00 24.00 679.790 0.31 79 75 1.54 1.50 3 79 83 50 48 974 31.29
7 24.00 28.00 682.521 0.32 80 75 1.60 1.60 3 81 83 50 48 101.7 31.80
8 28.00 32.00 685.425 0.32 80 75 1.60 1.60 3 82 84 51 47 97.6 31.80
9 32.00 36.00 688.211 0.34 79 75 1.69 1.70 3 78 81 50 46 94.7 32.77
10 36.00 40.00 690.991 0.34 79 75 1.69 1.70 3 79 81 49 44 922 32.77
11 40.00 44.00 693.698 0.37 79 75 1.84 1.80 4 80 82 52 46 95.5 34.19
12 44.00 48.00 696.621 0.38 79 75 1.89 1.90 4 80 82 50 46 96.4 34.65
1 48.00 52.00 699.611 0.19 78 76 0.94 0.94 2 80 83 64 52 103.9 24.52
2 52.00 56.00 701.889 0.21 79 76 1.04 1.00 2 82 84 58 46 101.8 25.78
3 56.00 60.00 704.240 0.23 80 76 1.15 1.20 2 83 84 58 42 101.7 26.98
4 60.00 64.00 706.700 0.26 80 76 1.29 1.30 2 81 83 54 42 101.0 28.69
5 64.00 68.00 709.298 0.26 80 76 1.29 1.30 2 82 84 49 42 97.3 28.69
6 68.00 72.00 711.800 0.27 80 76 1.34 1.35 2 83 84 48 42 99.2 29.23
7 72.00 76.00 714.400 0.30 80 76 1.49 1.50 2 83 84 48 42 97.8 30.81
8 76.00 80.00 717.100 0.32 80 76 1.59 1.60 2 82 84 45 42 98.2 31.83
9 80.00 84.00 719.900 0.35 81 76 1.74 1.75 3 82 83 45 42 93.7 33.28
10 84.00 88.00 722.700 0.35 81 76 1.74 1.75 3 82 83 45 43 97.1 33.28
11 88.00 92.00 725.600 0.34 81 76 1.69 1.70 3 83 84 45 43 98.3 32.80
12 92.00 96.00 728.494 0.32 81 76 1.60 1.60 3 82 83 45 44 100.7 31.83
Final DGM: 731.370
E Run Time Vm AP Tm Ts Max AH %ISO BWS Yqa
- Vac
7
E 96.0 min 64.181 it} 0.29 in. WC 79.4 °F 75.5 °F 4 1.466 in. WC 98.6 0.020 -1.9
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Allance

SOURCE TESTING

Isokinetic Field Data

Location: Chemours Company - Fayetteville Works Facility, NC Start Time: 14:15 Source: VES Carbon Bed Outlet
Date: 5/19/21 Run 3 |VALID End Time: 16:08 Project No.: 2021-13610 | Parameter: HFPO-DA
STACK DATA (EST) EQUIPMENT STACK DATA (EST) FILTER NO. STACK DATA (FINAL) MOIST. DATA
Moisture: 1.5 %est. Meter Box ID: 7 Est. Tm: 79 °F OTM-45 Pb: 3035 in. Hg Vie (ml)
Barometric: 30.35 in. Hg Y: 0.994 Est. Ts: 76 °F Pg: 1.15 in. WC 27.8
Static Press:  1.20 in. WC AH @ (in.WC): 1.800 Est. AP: 029 in. WC 0,: 20.9 % K-FACTOR
Stack Press: 30.44 in. Hg Probe ID: P4-3 Est.Dn: 0.276 in. CO;,: 0.1 % 4.973
COp;: 00 % Liner Material: glass Target Rate:  0.75  scfm Check Pt. Initial  Final Corr.
0 209 % Pitot ID: P4-3 LEAK CHECK! Pre Midl Mid2 Mid3 Post | Mid 1 (cf) 5.767 6.012 0.245
NyCO: 791 % Pitot Cp/Type: 0.840 S-type | Leak Rate (cfm):  0.012 0.014 0.015 - 0.014 | Mid 2 (cf) -
Md: 28.84 Ib/lb-mole Nozzle ID: G-1 glass | Vacuum (in Hg): 10 12 10 - 10 Mid 3 (cf) -
Ms: 28.67 Ib/lb-mole Nozzle Dn (in.): 0.262 Pitot Tube:  Pass - - - Pass |Mid-Point Leak Check Vol (cf): 0.245
. . Gas Temperatures (°F) Orifice Press. Gas Temperatures (°F
= Sam].Jle Time Dry Gas .Meter ’i:::;z DGM Average Stack AH Pump Probe | Filter | Imp Exit | Aux Vs
=3 (minutes) Reading . Vac % ISO X
E = (&) AP Amb. Amb. (in. WC) (in. Hg) |Amb- | Amb. Amb. Amb. (fps)
» & | Begin | End (in WO -- - Ideal | Actual - - - -
1 0.00 4.00 732.210 0.24 79 78 1.19 1.20 2 83 83 64 50 102.9 27.61
2 4.00 8.00 734.744 0.24 81 78 1.19 1.20 2 83 85 54 44 943 27.61
3 8.00 12.00 737.074 0.26 81 78 1.29 1.30 2 80 83 52 43 97.6 28.74
4 12.00 16.00 739.584 0.28 82 78 1.39 1.40 2 81 84 50 42 101.1 29.83
5 16.00 20.00 742.288 0.32 82 78 1.59 1.60 2 84 85 48 40 95.2 31.88
6 20.00 24.00 745.008 0.32 82 78 1.59 1.60 2 85 83 48 41 98.9 31.88
7 24.00 28.00 747.833 0.34 83 77 1.70 1.70 3 84 83 49 42 96.7 32.84
8 28.00 32.00 750.689 0.35 83 76 1.75 1.80 3 85 84 49 42 99.8 33.28
9 32.00 36.00 753.679 0.37 83 77 1.85 1.90 3 86 85 49 41 97.9 34.25
10 36.00 40.00 756.694 0.37 84 77 1.85 1.90 3 87 86 49 42 101.4 34.25
11 40.00 44.00 759.822 0.38 84 78 1.90 1.90 3 86 87 49 41 94.7 34.75
12 44.00 48.00 762.779 0.36 83 78 1.79 1.80 3 87 86 49 42 98.5 33.82
1 48.00 52.00 765.767 0.19 81 79 0.94 0.94 2 88 87 62 46 103.1 24.59
2 52.00 56.00 768.034 0.21 81 79 1.04 1.00 2 87 86 50 43 101.5 25.85
3 56.00 60.00 770.379 0.22 82 79 1.09 1.10 2 88 86 48 42 102.1 26.46
4 60.00 64.00 772.799 0.26 84 80 1.29 1.30 2 87 88 47 42 100.3 28.79
5 64.00 68.00 775.388 0.30 84 80 1.49 1.50 2 88 87 46 41 97.5 30.93
6 68.00 72.00 778.091 0.33 84 79 1.65 1.60 3 87 87 44 40 103.0 3241
7 72.00 76.00 781.087 0.34 84 79 1.69 1.70 3 88 89 43 40 95.7 32.90
8 76.00 80.00 783.911 0.35 85 79 1.75 1.80 3 87 88 43 41 92.8 33.38
9 80.00 84.00 786.696 0.35 85 79 1.75 1.80 3 88 89 42 40 93.1 33.38
10 84.00 88.00 789.488 0.35 85 79 1.75 1.80 3 87 88 41 40 104.1 33.38
11 88.00 92.00 792.612 0.35 85 79 1.75 1.80 3 88 87 42 41 100.3 33.38
12 92.00 96.00 795.621 0.32 86 79 1.60 1.60 3 86 88 43 40 97.4 31.91
Final DGM: 798.421
E Run Time Vm AP Tm Ts Max AH %ISO BWS Y
] Vac
7
§ 96.0 min 65.966 it} 0.31 in. WC 83.0 °F 78.4 °F 3 1.552 in. WC 98.7 0.020 2.2
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Alliance

SOURCE TESTING

Emission Calculations

Location Chemours Company - Fayetteville Works Facility, NC

Source VES Carbon Bed Inlet

Project No. 2021-13610

Parameter HFPO-DA

Run Number Run 1 Run 2 Run 3 Average
Date 5/19/21 5/19/21 5/19/21 --
Start Time 9:23 11:55 14:15 --
Stop Time 11:27 13:48 16:08 --
Run Time, min (©) 96.0 96.0 96.0 96.0
INPUT DATA
Barometric Pressure, in. Hg (Pb) 30.35 30.35 30.35 30.35
Meter Correction Factor (Y) 1.002 1.002 1.002 1.002
Orifice Calibration Value (AH @) 1.600 1.600 1.600 1.600
Meter Volume, ft’ (Vm) 77.844 78.745 82.762 79.784
Meter Temperature, °F (Tm) 85.5 89.0 90.1 88.2
Meter Temperature, °R (Tm) 545.2 548.6 549.8 547.9
Meter Orifice Pressure, in. WC (AH) 1.829 1.845 2.060 1.912
Volume H,O Collected, mL (Vlc) -2.1 -2.1 -2.1 -2.1
Nozzle Diameter, in (Dn) 0.235 0.235 0.235 0.235
Area of Nozzle, ft* (An) 0.0003 0.0003 0.0003 0.0003
FH HFPO-DA Mass, ng M(yrpopa) 7,380.0 2,940.0 3,270.0 4,530.0
BH HFPO-DA Mass, ng MC(irpona) 5,130.0 4,280.0 1,660.0 3,690.0
Imp HFPO-DA Mass, ng M(urropa) 46.1 66.5 15.6 42.7
Breakthrough HFPO-DA Mass, ng M(urropa) 6.8 14.7 4.4 8.6
Total HFPO-DA Mass, ng M(yrpopa) 12,562.9 7,301.2 4,950.0 8,271.4
ISOKINETIC DATA
Standard Meter Volume, ft’ (Vmstd) 76.920 77.323 81.143 78.462
Standard Water Volume, ft’ (Vwstd) 1.236 1.132 1.009 1.125
Moisture Fraction Measured (BWSmsd) 0.016 0.014 0.012 0.014
Moisture Fraction @ Saturation (BWSsat) 0.027 0.032 0.036 0.032
Moisture Fraction (BWS) 0.016 0.014 0.012 0.014
Meter Pressure, in Hg (Pm) 30.48 30.49 30.50 30.49
Volume at Nozzle, ft® (Vn) 76.931 78.035 82.453 79.14
Isokinetic Sampling Rate, (%) @ 100.0 100.5 100.0 100.2
DGM Calibration Check Value, (+/- 5%) (Yqa) 1.3 1.8 1.3 1.5
EMISSION CALCULATIONS
HFPO-DA Concentration, ng/dscm Currona) 5.8E+03 3.3E+03 2.2E+03 3.8E+03
HFPO-DA Emission Rate, Ib/hr ERnrpopa) 4.0E-04 2.3E-04 1.6E-04 2.6E-04
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Alllanoe Volumetric Flow Rate Data

ESTING

Location Chemours Company - Fayetteville Works Facility, NC
Source VES Carbon Bed Inlet
Project No. 2021-13610
Parameter HFPO-DA

Run Number Run 1 Run 2 Run 3 Average
Date 5/19/21 5/19/21 5/19/21 --
Start Time 9:23 11:55 14:15 -
Stop Time 11:27 13:48 16:08 --
Run Time, min 96.0 96.0 96.0 96.0
VELOCITY HEAD, in. WC
Point 1 0.54 0.96 0.70 0.73
Point 2 0.56 0.96 0.68 0.73
Point 3 0.55 0.95 0.68 0.73
Point 4 0.58 0.95 0.74 0.76
Point 5 0.58 0.96 0.77 0.77
Point 6 0.63 0.88 0.75 0.75
Point 7 0.64 0.66 0.71 0.67
Point 8 0.63 0.64 0.66 0.64
Point 9 0.58 0.53 0.62 0.58
Point 10 0.55 0.37 0.61 0.51
Point 11 0.55 0.36 0.61 0.51
Point 12 0.55 0.36 0.60 0.50
Point 13 0.93 0.60 1.10 0.88
Point 14 0.93 0.59 1.10 0.87
Point 15 0.92 0.66 1.05 0.88
Point 16 0.93 0.64 1.05 0.87
Point 17 0.90 0.60 1.00 0.83
Point 18 0.90 0.58 0.96 0.81
Point 19 0.65 0.54 0.60 0.60
Point 20 0.55 0.53 0.57 0.55
Point 21 0.39 0.50 0.54 0.48
Point 22 0.39 0.51 0.37 0.42
Point 23 0.38 0.51 0.38 0.42
Point 24 0.36 0.51 0.38 0.42
CALCULATED DATA
Square Root of AP, (in. WC)"* (AP) 0.787 0.791 0.838 0.805
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840 0.840
Barometric Pressure, in. Hg (Pb) 30.35 30.35 30.35 30.35
Static Pressure, in. WC (Pg) -2.00 -2.00 -2.00 -2.00
Stack Pressure, in. Hg (Ps) 30.20 30.20 30.20 30.20
Stack Cross-sectional Area, ft’ (As) 7.07 7.07 7.07 7.07
Temperature, °F (Ts) 73.8 78.6 82.3 78.2
Temperature, °R (Ts) 533.4 538.3 541.9 537.864
Moisture Fraction Measured (BWSmsd) 0.016 0.014 0.012 0.014
Moisture Fraction (@ Saturation (BWSsat) 0.027 0.032 0.036 0.032
Moisture Fraction (BWS) 0.016 0.014 0.012 0.014
0, Concentration, % (0,) 20.9 20.9 20.9 20.9
CO, Concentration, % (COy) 0.1 0.1 0.1 0.1
Molecular Weight, Ib/lb-mole (dry) Md) 28.85 28.85 28.85 28.85
Molecular Weight, 1b/Ib-mole (wet) (Ms) 28.68 28.70 28.72 28.70
Velocity, ft/sec (Vs) 44.3 44.8 47.5 45.5
VOLUMETRIC FLOW RATE
At Stack Conditions, acfm (Qa) 18,806 18,980 20,163 19,316
At Standard Conditions, dscfm (Qs) 18,482 18,512 19,575 18,856
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Allance

SOURCE TESTING

Location Chemours Company - Fayetteville Works Facility, NC

Method 1 Data

Source VES Carbon Bed Inlet

Project No. 2021-13610

Date: 05/19/21

Stack Parameters

Duct Orientation: ~ Vertical ""_ T T T — ‘| 22 T 2
Duct Design: ~ Circular | a . —
Distance from Far Wall to Outside of Port: 5100 _in | Reianguis facks ve Ducts | 7 il B
Nipple Length: ~ 15.00  in I | . Cre—
Depth of Duct:  36.00 _in | 11 see
Cross Sectional Area of Duct: 7.07 it I' . I T i =1
No. of Test Ports: 2 I-——---‘ == 1 | - k\ “"’_:_L"“
Distance A: 2.9 ft - = | —
Distance A Duct Diameters: 1.0 (must be > 0.5) [ 1{‘"‘ “_"_' Saleb
Distance B: 3.4 ft * From Point of Agy Type of — .
Distance B Duct Diameters: 1.1 (must be > 2) :" Ofturboman o, Wxpansion, Dapimatton, sa) | fe? _:
Minimum Number of Traverse Points: 24 ! Sasek Dimmener = 050 8 061 m (1324 i)
Actual Number of Traverse Points: 24 L?_ — s 1o~ § .I N %_. L ) — =
Number of Readings per Point: 1
CIRCULAR DUCT
LOCATION OF TRAVERSE POINTS Distance Distance
Number of traverse points on a diameter Trav.erse ,% of from inside frf]m
Point Diameter outside of
2 3 4 5 6 7 3 9 10 11 12 wall port
1 14.6 - 6.7 - 4.4 - 32 - 2.6 - 2.1 1 2.1 1.00 16.00
2 85.4 - 25.0 - 14.6 - 10.5 - 8.2 - 6.7 2 6.7 241 17.41
3 - - 75.0 - 29.6 - 19.4 - 14.6 - 11.8 3 11.8 4.25 19.25
4 - - 93.3 - 70.4 - 323 - 22.6 - 17.7 4 17.7 6.37 21.37
5 - - - - 85.4 - 67.7 - 342 - 25.0 5 25.0 9.00 24.00
6 - - - - 95.6 - 80.6 - 65.8 - 35.6 6 35.6 12.82 27.82
7 - - - - - - 89.5 - 77.4 - 64.4 7 64.4 23.18 38.18
8 - - - - - - 96.8 - 85.4 - 75.0 8 75.0 27.00 42.00
9 - - - - - - - - 91.8 - 823 9 82.3 29.63 44.63
10 - - - - - - - - 97.4 - 88.2 10 88.2 31.75 46.75
11 - - - - - - - - - - 93.3 11 93.3 33.59 48.59
12 - - - -- - -- - -- - -- 97.9 12 97.9 35.00 50.00
*Percent of stack diameter from inside wall to traverse point.
Stack Diagram
A= 29166666
B = 3.4166666t
Depth of Duct = 36 in.
Cross Sectional Area
Downstream
Disturbance
Al
[ ] ®
Upstream
Disturbance
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Allance
SOURCE TESTING

Cyclonic Flow Check

Location Chemours Company - Fayetteville Works Facility, NC

Source VES Carbon Bed Inlet

Project No. 2021-13610

Date 05/19/21

Sample Point Angle (AP=0)
1 12
2 15
3 15
4 15
5 12
6 15
7 18
8 18
9 15
10 12
11 12
12 12
13 15
14 18
15 18
16 20
17 18
18 15
19 15
20 12
21 12
22 10
23 10
24 10

Average 14
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Alliance Method 4 Data

Location Chemours Company - Fayetteville Works Facility, NC

Source VES Carbon Bed Inlet

Project No. 2021-13610

Parameter HFPO-DA

Analysis Gravimetric

Run 1 Date: 5/19/21
Impinger No. 1 2 3 4 5 6 7 Total
Contents| XAD Trap Empty H20 H20 H20 XAD Trap Silica -
Initial Mass, g 0.0 0.0 100.0 100.0 100.0 0.0 923.4 1223.4
Final Mass, g 0.0 2.0 104.0 100.0 100.0 0.0 943.6 1249.6
Gain 0.0 2.0 4.0 0.0 0.0 0.0 20.2 26.2
Run 2 Date: 5/19/21
Impinger No. 1 2 3 4 5 6 7 Total
Contents| XAD Trap Empty H20 H20 H20 XAD Trap Silica -
Initial Mass, g 0.0 0.0 100.0 100.0 100.0 0.0 877.6 1177.6
Final Mass, g 0.0 2.0 104.0 100.0 102.0 0.0 893.6 1201.6
Gain 0.0 2.0 4.0 0.0 2.0 0.0 16.0 24.0
Run 3 Date: 5/19/21
Impinger No. 1 2 3 4 5 6 7 Total
Contents| XAD Trap Empty H20 H20 H20 XAD Trap Silica -
Initial Mass, g 0.0 0.0 100.0 100.0 100.0 0.0 865.4 1165.4
Final Mass, g 0.0 2.0 100.0 100.0 102.0 0.0 882.8 1186.8
Gain 0.0 2.0 0.0 0.0 2.0 0.0 17.4 21.4
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Allance

SOURCE TESTING

Isokinetic Field Data

Location: Chemours Company - Fayetteville Works Facility, NC Start Time: 9:23 Source: VES Carbon Bed Inlet
Date: 5/19/21 Run 1 [vALID End Time: 11:27 Project No.: 2021-13610 | Parameter: HFPO-DA
STACK DATA (EST) EQUIPMENT STACK DATA (EST) FILTER NO. STACK DATA (FINAL) MOIST. DATA
Moisture: 1.5  %est. Meter Box ID: 3 Est. Tm: 80 °F OTM-45 Pb: 3035 in.Hg Ve (ml)
Barometric:  30.35 in. Hg Y: 1.002 Est. Ts: 69 °F Pg:  -2.00 in.WC -2.1
Static Press: -2.10 in. WC AH @ (in.WC): 1.600 Est. AP: 0.67 in. WC 0,: 209 % K-FACTOR
Stack Press:  30.20 in. Hg Probe ID: P4-2 Est.Dn:  0.224 in. CO;: 0.1 % 2.878
CO;: 00 % Liner Material: glass Target Rate: 0.75 scfim Check Pt. Initial Final Corr.
0,: 209 % Pitot ID: P4-2 LEAK CHECK! Pre Midl Mid2 Mid3 Post | Mid 1 (cf) -
N,/CO: 791 % Pitot Cp/Type: 0.840 S-type | Leak Rate (cfm):  0.001 - - - 0.001 | Mid 2 (cf) -
Md: 28.84 Ib/lb-mole Nozzle ID: G-3 glass | Vacuum (in Hg): 8 -- - -- 10 Mid 3 (cf) --
Ms: 28.67 Ib/Ib-mole Nozzle Dn (in.): 0.235 Pitot Tube:  Pass - - - Pass |Mid-Point Leak Check Vol (cf): -
. . Gas Temperatures (°F) Orifice Press. Gas Temperatures (°F
= Saml‘Jle Time Dry Gas ‘Meter ;::SZ DGM Average Stack AH Pump Probe | Filter s Imp Exit [ Aux Vs
=% (minutes) Reading . Vac % ISO
E - (o) AP Amb. Amb. (in. WC) (in. Hg) [Amb- | Amb. Amb. Amb. (fps)
@# & | Begin End (in WC) Ideal | Actual -

A-1 0.00 4.00 568.932 0.54 78 71 1.54 1.55 6 86 82 60 45 101.7 41.31
2 4.00 8.00 571.930 0.56 81 72 1.61 1.60 6 84 80 52 44 101.1 42.11
3 8.00 12.00 574.980 0.55 81 72 1.58 1.60 6 83 80 49 42 103.1 41.73
4 12.00 16.00 578.060 0.58 82 72 1.67 1.70 6 81 80 47 44 100.5 42.86
5 16.00 20.00 581.150 0.58 83 72 1.67 1.70 6 81 81 46 43 100.7 42.86
6 20.00 24.00 584.250 0.63 83 73 1.81 1.80 6 80 81 45 44 99.2 44.71
7 24.00 28.00 587.430 0.64 83 73 1.84 1.85 7 80 82 47 44 100.3 45.06
8 28.00 32.00 590.670 0.63 84 73 1.81 1.80 7 80 81 47 44 98.7 44.71
9 32.00 36.00 593.840 0.58 84 73 1.67 1.70 6 81 80 46 43 97.7 42.90
10 36.00 40.00 596.850 0.55 84 73 1.58 1.60 6 82 80 47 45 107.3 41.77
11 40.00 44.00 600.070 0.55 85 73 1.59 1.60 6 81 81 47 47 107.4 41.77
12 44.00 48.00 603.300 0.55 85 73 1.59 1.60 6 82 80 48 45 103.1 41.77

B-1 48.00 52.00 606.400 0.93 85 75 2.66 2.65 9 80 82 60 53 98.1 54.42
2 52.00 56.00 610.220 0.93 86 75 2.67 2.65 9 78 82 56 51 98.7 54.42
3 56.00 60.00 614.070 0.92 87 75 2.65 2.65 9 78 83 56 52 98.8 54.13
4 60.00 64.00 617.910 0.93 87 75 2.67 2.70 9 77 83 53 52 100.3 54.42
5 64.00 68.00 621.830 0.90 88 75 2.59 2.60 9 77 83 55 53 99.4 53.54
6 68.00 72.00 625.660 0.90 88 75 2.59 2.60 9 78 84 55 49 101.2 53.54
7 72.00 76.00 629.560 0.65 89 75 1.88 1.90 7 78 84 52 43 102.3 45.50
8 76.00 80.00 632.920 0.55 89 75 1.59 1.60 7 79 84 48 41 104.5 41.85
9 80.00 84.00 636.080 0.39 90 75 1.13 1.15 5 85 85 48 41 107.3 35.24
10 84.00 88.00 638.820 0.39 90 75 1.13 1.15 5 85 84 49 42 106.9 35.24
11 88.00 92.00 641.550 0.38 90 75 1.10 1.10 5 85 84 46 40 104.9 34.79
12 92.00 96.00 644.195 0.36 90 75 1.04 1.05 5 85 84 46 40 105.2 33.86

Final DGM: 646.776
4 Run Time Vm AP Tm Ts Max AH %ISO  BWS Yo
=) Vac
7
§ 96.0 min 77.844 £t 0.63 in. WC 85.5 °F 73.8 °F 9 1.829 in. WC 100.0 0.016 1.3
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Allance

SOURCE

TESTING

Isokinetic Field Data

Location: Chemours Company - Fayetteville Works Facility, NC Start Time: 11:55 Source: VES Carbon Bed Inlet
Date: 5/19/21 Run 2 [vALID End Time: 13:48 Project No.: 2021-13610 | Parameter: HFPO-DA
STACK DATA (EST) EQUIPMENT STACK DATA (EST) FILTER NO. STACK DATA (FINAL) MOIST. DATA
Moisture: 1.5  %est. Meter Box ID: 3 Est. Tm: 86 °F OTM-45 Pb: 3035 in. Hg Ve (ml)
Barometric:  30.35 in. Hg Y: 1.002 Est. Ts: 74 °F Pg:  -2.00 in.WC -2.1
Static Press: -2.10 in. WC AH @ (in.WC): 1.600 Est. AP: 0.63 in. WC 0,: 209 % K-FACTOR
Stack Press:  30.20 in. Hg Probe ID: P4-2 Est.Dn:  0.227 in. CO;: 0.1 % 2.88
CO;: 00 % Liner Material: glass Target Rate: 0.75 scfim Check Pt. Initial Final Corr.
0,: 209 % Pitot ID: P4-2 LEAK CHECK! Pre Midl Mid2 Mid3 Post | Mid 1 (cf) -
N,/CO: 791 % Pitot Cp/Type: 0.840 S-type | Leak Rate (cfm):  0.003 - - - 0.003 | Mid 2 (cf) -
Md: 28.84 Ib/lb-mole Nozzle ID: G-3 glass | Vacuum (in Hg): 8 -- - -- 11 Mid 3 (cf) --
Ms: 28.67 Ib/Ib-mole Nozzle Dn (in.): 0.235 Pitot Tube:  Pass - - - Pass |Mid-Point Leak Check Vol (cf): -
. . Gas Temperatures (°F) Orifice Press. Gas Temperatures (°F
2 Sample Time Dry Gas Meter TP::S: DGM Average Stack AH Pump "5 be | Filter i Imp Exit | Aux Vs
[ (minutes) Reading . Vac % ISO
E - (&) AP Amb. Amb. (in. WC) (in. Hg) [Amb- | Amb. Amb. Amb. (fps)
@ A& | Begin End (in WC) - -- Ideal | Actual - - - -

A-1 0.00 4.00 646.865 0.96 84 77 2.73 2.75 9 85 83 60 56 98.3 55.40
2 4.00 8.00 650.740 0.96 87 77 2.75 2.75 9 87 84 57 56 99.7 55.40
3 8.00 12.00 654.690 0.95 88 77 2.73 2.75 9 90 91 56 54 99.5 55.11
4 12.00 16.00 658.620 0.95 88 77 2.73 2.74 9 90 91 53 54 98.3 55.11
5 16.00 20.00 662.500 0.96 88 77 2.75 2.74 9 90 91 52 54 101.3 55.40
6 20.00 24.00 666.520 0.88 88 78 2.52 2.55 8 90 92 53 53 100.8 53.09
7 24.00 28.00 670.350 0.66 88 78 1.89 1.90 7 88 92 54 54 103.2 45.97
8 28.00 32.00 673.750 0.64 88 78 1.84 1.85 7 89 92 55 54 103.8 45.27
9 32.00 36.00 677.120 0.53 89 78 1.53 1.50 6 89 92 54 54 101.3 41.20
10 36.00 40.00 680.120 0.37 89 78 1.07 1.05 5 90 92 54 52 107.0 34.42
11 40.00 44.00 682.770 0.36 89 78 1.04 1.05 5 90 91 54 53 101.9 33.95
12 44.00 48.00 685.260 0.36 89 78 1.04 1.05 5 91 91 54 54 105.0 33.95

B-1 48.00 52.00 687.825 0.60 87 79 1.72 1.70 6 93 90 56 53 101.9 43.88
2 52.00 56.00 691.020 0.59 88 79 1.69 1.70 6 92 91 56 54 105.0 43.51
3 56.00 60.00 694.290 0.66 89 79 1.89 1.90 6 91 91 54 54 97.3 46.02
4 60.00 64.00 697.500 0.64 89 79 1.84 1.85 6 91 91 52 54 102.8 45.31
5 64.00 68.00 700.840 0.60 89 79 1.72 1.75 6 93 91 51 50 102.4 43.88
6 68.00 72.00 704.060 0.58 89 80 1.66 1.65 6 89 89 50 48 104.5 43.18
7 72.00 76.00 707.290 0.54 91 80 1.55 1.55 6 87 88 49 45 104.5 41.66
8 76.00 80.00 710.420 0.53 91 80 1.52 1.55 6 90 87 50 43 102.5 41.27
9 80.00 84.00 713.460 0.50 91 80 1.44 1.45 6 90 86 50 41 107.9 40.09
10 84.00 88.00 716.570 0.51 92 80 1.47 1.50 6 90 86 50 43 102.9 40.49
11 88.00 92.00 719.570 0.51 92 80 1.47 1.50 6 90 87 50 45 103.9 40.49
12 92.00 96.00 722.600 0.51 92 80 1.47 1.50 6 90 87 50 45 103.3 40.49

Final DGM: 725.610

4 Run Time Vm AP Tm Ts Max AH %ISO  BWS Yo
=) Vac
7
§ 96.0 min 78.745 £t 0.64 in. WC 89.0 °F 78.6 °F 9 1.845 in. WC 100.5 0.014 1.8
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Allance

SOURCE

TESTING

Isokinetic Field Data

Location: Chemours Company - Fayetteville Works Facility, NC Start Time: 14:15 Source: VES Carbon Bed Inlet
Date: 5/19/21 Run 3 [vALID End Time: 16:08 Project No.: 2021-13610 | Parameter: HFPO-DA
STACK DATA (EST) EQUIPMENT STACK DATA (EST) FILTER NO. STACK DATA (FINAL) MOIST. DATA
Moisture: 1.5 %est. Meter Box ID: 3 Est. Tm: 89 °F OTM-45 Pb: 3035 in. Hg Vlc (ml)
Barometric:  30.35 in. Hg Y: 1.002 Est. Ts: 79 °F Pg:  -2.00 in.WC -2.1
Static Press: -2.10 in. WC AH @ (in.WC): 1.600 Est. AP: 0.64 in. WC 0,: 209 % K-FACTOR
Stack Press:  30.20 in. Hg Probe ID: P4-2 Est.Dn:  0.226 in. CO;: 0.1 % 2.874
CO;: 00 % Liner Material: glass Target Rate:  0.75  scfm Check Pt. Initial Final Corr.
0,: 209 % Pitot ID: P4-2 LEAK CHECK! Pre Midl Mid2 Mid3 Post | Mid 1 (cf) -
N,/CO: 791 % Pitot Cp/Type: 0.840 S-type | Leak Rate (cfm):  0.003 - - - 0.003 | Mid 2 (cf) -
Md: 28.84 Ib/lb-mole Nozzle ID: G-3 glass | Vacuum (in Hg): 11 -- - -- 11 Mid 3 (cf) --
Ms: 28.67 Ib/Ib-mole Nozzle Dn (in.): 0.235 Pitot Tube:  Pass - - - Pass |Mid-Point Leak Check Vol (cf): -
. . Gas Temperatures (°F) Orifice Press. Gas Temperatures (°F
2 Sample Time Dry Gas Meter TP::;: DGM Average Stack AH Pump "5 be | Filter i Imp Exit | Aux Vs
[ (minutes) Reading . Vac % ISO
E - () ) AIT Amb. Amb. (in. WC) (in. Hg) |Amb: Amb. Amb. Amb. (fps)
@ A& | Begin End (in WC) - -- Ideal | Actual - - - -

A-1 0.00 4.00 725.735 0.70 89 81 2.00 2.03 4 92 92 66 55 97.8 47.48
2 4.00 8.00 729.050 0.68 90 81 1.95 1.96 5 93 93 48 50 98.6 46.80
3 8.00 12.00 732.350 0.68 91 81 1.95 1.96 6 94 93 44 48 99.0 46.80
4 12.00 16.00 735.670 0.74 91 81 2.12 2.10 7 93 93 46 40 98.4 48.82
5 16.00 20.00 739.110 0.77 91 81 2.21 2.20 8 91 93 47 39 100.4 49.80
6 20.00 24.00 742.690 0.75 91 81 2.15 2.15 8 90 94 46 41 100.6 49.15
7 24.00 28.00 746.230 0.71 91 81 2.04 2.05 8 88 93 46 41 102.2 47.82
8 28.00 32.00 749.730 0.66 91 82 1.89 1.90 7 86 93 46 41 102.4 46.14
9 32.00 36.00 753.110 0.62 91 82 1.78 1.80 7 86 93 46 41 103.1 44.72
10 36.00 40.00 756.410 0.61 91 82 1.75 1.75 7 85 91 46 43 102.7 44.36
11 40.00 44.00 759.670 0.61 91 82 1.75 1.75 7 85 90 46 42 102.4 44.36
12 44.00 48.00 762.920 0.60 91 82 1.72 1.70 7 84 89 48 43 102.2 44.00

B-1 48.00 52.00 766.139 1.10 91 82 3.14 3.15 10 83 84 55 46 97.0 59.57
2 52.00 56.00 770.260 1.10 91 82 3.14 3.15 10 84 84 46 44 98.9 59.57
3 56.00 60.00 774.460 1.05 90 82 2.99 3.00 10 84 83 50 43 100.1 58.20
4 60.00 64.00 778.610 1.05 89 82 2.99 3.00 10 85 83 51 43 100.3 58.20
5 64.00 68.00 782.760 1.00 89 83 2.84 2.90 10 85 83 52 43 101.4 56.85
6 68.00 72.00 786.850 0.96 89 83 2.73 2.75 10 85 83 54 47 102.2 55.70
7 72.00 76.00 790.890 0.60 89 83 1.71 1.70 7 85 83 54 47 104.0 44.04
8 76.00 80.00 794.150 0.57 89 84 1.62 1.65 7 85 84 55 47 103.5 42.96
9 80.00 84.00 797.310 0.54 89 84 1.54 1.55 7 85 84 55 46 105.0 41.82
10 84.00 88.00 800.430 0.37 89 84 1.05 1.05 5 85 85 56 46 108.8 34.61
11 88.00 92.00 803.110 0.38 89 84 1.08 1.10 5 85 85 56 44 107.8 35.08
12 92.00 96.00 805.800 0.38 89 84 1.08 1.10 5 86 85 56 45 108.1 35.08

Final DGM: 808.497

4 Run Time Vm AP Tm Ts Max AH %ISO  BWS Yo
=) Vac
7
§ 96.0 min 82.762 £t 0.72 in. WC 90.1 °F 82.3 °F 10 2.060 in. WC 100.0 0.012 1.3
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Allance QA/QC Data

SOURCE TESTING

Location Chemours Company - Fayetteville Works Facility, NC
Source VES Carbon Bed Outlet
Project No. 2021-13610
Parameter HFPO-DA

Nozzle Diameter (in.)

Date Nozzle ID #1 #2 #3 Dn (Average) Difference Criteria Material
5/19/21 G-1 0.262 0.262 0.262 0.262 | 0.000 <0.004 in. glass

Date Pitot ID Evidence of Fvnd’ence of Cﬂll.bl‘atlﬂlll or

d ? mis-alignment? Repair required?

5/19/21 P4-3 no no no

Date Meter Box ID Positive Pressure Leak Check
5/19/21 7 Pass

35 0f 49




Allance QA/QC Data

SOURCE TESTING

Location Chemours Company - Fayetteville Works Facility, NC
Source VES Carbon Bed Inlet
Project No. 2021-13610
Parameter HFPO-DA

Nozzle Diameter (in.)

Date Nozzle ID #1 #2 #3 Dn (Average) Difference Criteria Material
5/19/21 G-3 0.235 0.235 0.235 0.235 | 0.000 <0.004 in. glass

Date Pitot ID Evidence of !Zvnd.ence of Call.bratlcn} or

d ? mis-alignment? Repair required?

5/19/21 P4-2 no no no

Date Meter Box ID Positive Pressure Leak Check
5/19/21 3 Pass

36 of 49




T1198NWVYH

%R::\H
10128} UONERIGIEd WOA = =4 (€)

7094

uoneiqied adiUQ |B2I3ILD WOy 1030e) M abeiaay = M -
(9132 - M, ‘ys!Ibu3 - ¥,) ainjesadwa) Jusique anjosqy = que)
P — quun
SUOI}IPUOD pJepuels 03 Pa3da.LI0d ‘90110 213D 3Y3 ybnoayy passed ajdwes seb jo swnjop = / ¥ wis) o4 ()
— 3y = r
“A (P3S)°A © # Abgd '
(PIS)"A / Ha z bSZ0 =°Ha (9H3IBW - M, ‘us1ibug - ¥,) einjesadwa) ‘BAe WOQ BINj0SqY = Wl
(9HIBW) BH WW/3H, 8S8E°0 “(Us!BUI) BH "ul/d, ¥9°LT = ™ wr

sl = ' = Py 03

SUOI3IPUOd pJepuels 03 Pa3daLlod ‘|WOg ybnoayy passed ajdwes seb jo swn|oA 19N =

(9°€1/ HV) +40qd

E = A “4010Vd NOLLVHEITVYD HILIW SVO AN IOVIIAV

"BA0GE Jo8Yspealds au) Ul psje|nojed Ajjeaewojne aie suolienba 9say ] ‘A ‘10jo.} UoKeIdIed WO Su) pue ‘(pis) °A
‘30y110 (eI By} pue ‘(pis) “A ‘WO dYr yBnoay) passed Jie Jo SBLUN|OA PIBPUE)S SU) S}e[nojed o} pasn aJe suojenba Buimol|o} sy L
‘SAYVANV.LS NOILVYEITVI SV S3JI41H0 TVIILLIID JHL ONISN

vv'o zr'0- TO0'T = DAY
8SE8°0 €
8SE8'0 z 1e
89T T00'T B6STTT TCSTTT 9°E 00°0T szv9 [ €9 79 79 S9 8S 608°0T 08T1°26 TLEOT6 SZT 8SE8°0 T
£v°0- 95°0- 9660 = DAY
TETLO €
TETL0 z oz
5T 9660 §T¢s6 €985°6 9T 00°0T sz [ T9 T9 S9 €9 8S 8ST°6 TLEOT6 €11°206 6T TETL0 T
Lv'o 60°0- TO0'T = DAY
196¥°0 €
T96%°0 z o1
65T T00'T 0v¢99 199 T 00°0T sc19 [ 19 T9 €9 Z9 8S 0zv'9 €11°206 €69°006 SI¢ T96%°0 T
oz'o- 62°0- 6660 = DAY
89Z1°0 €
8910 [4 o1
vST 6660 7869°S SY0LS 98°0 00°0T 19 19 09 79 19 8S 1ES'S €69°006 91568 S§TT 8910 T
SE'T 90T €01 = DAV
90€°0 €
90€°0 [4 -
€T 0T 9PET 9 78509 2 00°'ST sz'09 [ 09 09 T9 09 Zs zL8'S Z79T1°S68 062688 [£3 90€°0 T
®Ha sa3y10 A @besany A (a1s) °A | (a1s) “A | [(O°H u) _ b _ SAV  [IYNI4 IVILININIVNIH IVILINI (*A) 13N TVNI4 TVILINI (BH u1) (9AV) # NMY W IDI4THO
42430 yum o (€) @ (1) HA WOAa | (NIW)3IWIL WSa [1311N0 WOA | LIINI WOA |[LNIIEWY (-1d) SONIQVI¥ WOa WNNOVA |  ¥OL1OVd
Ha % A 1A % A _ a3asdvia _ Jo STUNLYEIAWIL QaisaL A
€6ET i# VI¥AS 13S IDI4THO0 TVOLLIND # 1¥vd ¥3LaW
8€°0€ E Exm: u1) IANSSIUd OTULIWONVE €W :# TVI¥AS ¥3LIW TZ0Z/01/C |:a1va

(**9d) oAV AVNIA AVILINI

*paje|nNd(ed aJe (190 MOTIIA ‘SI192 NIFUD SY3 Ul UOIIeW.IOUI PUB BIep PI0JY
*1994 2IGND G JO SWIN|OA |20} WNWIUIW € BABIYJE 0} AJessadau

v

aw Jo pouad e oy ‘(oday uoijelqiied 22110 WOoJ)) WNNJRA palsa) je uny (€

*aunpadoud uone.qiied Jaye pue a104aq anssaid dLIBWoIR] P10y (T

*abuel Bunesado paidadxa ay) 1932LIq YdIYM J23aW Seb AIp ay) 93edqi|ed 03 S3OULI0 [BIID 33.Y) 193[3S

=

S3ADI4IUO0 TVIOILIND ONISN NOILVAEITVYD ¥3LIW SV A¥A S AOHL1IW

a
u.[\l .l.\|\ .:_E....:_..‘..._,__:
== ..;.:...;.::E_u

37 of 49



T198NWVYH

10308} UOIRIGIIED WOHA =
uoneiqied OO [B21LD WOy 10308y ) abeiaAy = )

(9132 - M, ‘ys!Ibu3 - ¥,) ainjesadwa) Jusique anjosqy = quey

g B
g =4 (€)

SUOI}IPUOD pJepuels 03 Pa3da.LI0d ‘90110 213D 3Y3 ybnoayy passed ajdwes seb jo swnjop = QE.:H\ 5 (pis) 4 ()
— s,y = o
“A (P3S)°A © # Abgd '
(PIS)"A / Ha z bSZ0 =°Ha (9H3IBW - M, ‘us1ibug - ¥,) einjesadwa) ‘BAe WOQ BINj0SqY = YL
(9133IW) BH Wi/, 858€°0 “(UsIbu3) BH "ul/d, v9°LT = ™ ur . i
' - e W % =P
SUOI3IPUOd pJepuels 03 Pa3daLlod ‘|WOg ybnoayy passed ajdwes seb jo swnoA 19N = Ac. m_\mﬂv g ZER A (1)
88'T = ®Ha I9VEIAVY
-
E = A OLOVd NOLLVHEITYD HILIW SVO AUA IDVUIAY "anoqe Jasyspealds sy ul paje|nojes Ajjeanjewo)ne a.e suoiienba asay] *A ‘I0joe} Uoneiqiied O J au} pue ‘(pis) “A
‘301jL10 [B9NUD By} pue ‘(pis) “A ‘N dYr yBnoyy passed Ui Jo SaWN|OA PIEPUE]S SU Bje|nojed O} pasn ale suonenba Buimojjo} ay |
‘SQYVANVLS NOILYYEITYD SV SIJIAI¥0 TVIILIID FHL ONISN
68°0 0s°'0 9660 = DAV
8S€8°0 €
8S€£8°0 (4 1€
06°'T 966°0 S968°0T T6E6°0T 14 00°0T S'0L 69 89 vL 174 L9 788°0T S69°9Y9 €18°SE9 S'LT 8SE8°0 T
oz'o 8T°0- 6860 = DAV
TETL0 €
TETL0 (4 oz
06°'T 686°0 LSOE°6 S90t°6 6°C 00°0T S'89 L9 L9 (44 89 99 LVE'6 v6L°SE9 Vi44°14°] 61 TETL0 T
20'0- 8€°0- £86°0 = DAV
T96V°0 €
T96%°0 (4 81
68°'T £L86°0 6ELV'9 TLSS™9 T 00°0T S£799 99 99 89 L9 99 8159 vv°92T9 €T6°619 1 196V°0 T
co'o 9€°0- 8860 = DAV
89P0 €
89¢V°0 T o1
16°T 886°0 6vLS’S €SY9°S SO°T 00°0T ST'99 99 99 L9 99 s9 119°'S 806°619 L6T V19 [44 89P0 T
[4: 2] €V°0 S66°0 = DAV
920€°'0 €
90£°0 T 1T
08T S66°0 9100°8 06£0°8 1s°0 00°0C 99 99 L9 99 S9 9 L66°L v¥8T'¥19 £8T°909 S'€T 90£°0 T
°Ha seou1i0 A 9besany A (a1s) °A (ais) “A (0%H u) _ b _ DAV  [1VNI4 IVILININVNI4 TVILINI (“A) 13N IVNI4 AVILINI (BH u1) (9AY) # NNy W 3014180
43430 yam 2 (€) (¢4) (1) Ha woa (NIW) IWIL Woa 1371N0 WOA | 13TINI WOA |LNIIGWV (c1d) SONIAVIY WOA WNNDVA YOLOVd
$1d % A $1A % A _ a3asdvia _ do STANLVIIdWIAL a3ais3al A
€6ET i# IVIYNAS 13S IDI4IN0 TVOILIYD t# 1dVd 313N
26°6T E Exm: u1) 3¥NSSTUd DTH1IWOUVE S an i# TVI¥AS ¥3LAW TZ0Z/TT/T |:aLva
(**d) 9Av VNI AVILINI
‘pa3e|ndjed ale |12 MOTIIA ‘SI122 NIIUD Y3 Ul UORWLIOJUI PUB BIep pIoddy (1
*199J 2IgND G JO SWIN|OA [B]0} WNWIUIW B A3IYdOe 03 Alessadau
aw Jo pouad e oy ‘(oday uoijelqiied 22110 WOoJ)) WNNJRA palsa) je uny (€
*ainpadoud uone.qiied Jaye pue 21049qg anssald duIawoleq ploddy (7
*abued Bujesado paadxa ay3 3932eIq YdIym 493w seb Adp ay3 23eaqled 03 SeD1LI0 [eD13ID 934Y3 P319S (T

a
u.[\l .l.\|\ .:_E....:_..‘..._,__:
== ..;.:...;.::E_u

S3ADI4IUO0 TVIOILIND ONISN NOILVAEITVYD ¥3LIW SV A¥A S AOHL1IW

38 of 49



1198 NWVYH

1 1202€060 129 80 W1

%S T :uoneIAaQ 9|qe3dandyy
ABojouyda ] pue Splepuels Jo 3MISUT [BUOIIEN S33RIS PIIUN BY3 03 3|qeadel} ZG009¥06 N/S 40 ££00SYES IN/S @3N :3|dnodowlay aduaiaey

TZ/€0/€0 | MYS %T'0- 149 L9°TL9 %T'0 T€S L9'0€S %€E'0 €6t [9°T6% 21-90
12/€0/€0 MIS %00 TL9 £9°T/L9 %€"0 €S £9'0€S %/7L'0 S6v [9'T6P 11-90
12/€0/€0 MIS %72 0- 049 /[9°T/9 %T'0 T€S £9'0€S %T'0 6t [9'T6¥ 01-90
TZ/€0/€0 | MYS %0'0 £9°TL9 L9°TL9 %€E"0- 6¢S L9'0€S %T'0 6 [9°T6% 3-90
12/22/20 | OIS %€E'0- £9'699 L9°TL9 %T'0 S¢S L9'vTS %9°0 [9'v61 [9°T6% £-490
12/22/20 | OIS %€E'0- £9'699 L9°TL9 %T'0 S¢S L9'v2S %1t 0 /9°€6t [9°T6% 9-90
TZ/€0/€0 | MYS %€E'0 ¥29 L9°TL9 %€E"0- 6¢S L9'0€S %T'0 6 [9°T6% 2-40
12/20/€0 | MYS %72 0- 049 L9°TL9 %T'0- 0€S L9'0€S %T'0 6% [9°T6% S-90
12/20/€0 | MYS %0°0 2.9 L9°TL9 %T'0- 0€S L9'0€S %T'0 6% [9°T6% 9-d0
12/20/€0 | MYS %720 €/9 L9°TL9 %€E"0- 6¢S L9'0€S %€E'0 €6t L9'T6Y v-40
12/22/20 | OlIWS %T'0- £9°049 L9°TL9 %0'0 L9°vCS £9'vTS %1t 0 /9°€6t [9°T6V ¥-80
12/20/€0 | MYS %T'0- 149 L9°TL9 %T'0- 0€S L9'0€S %€E'0 €6t L9'T6Y €-40
12/20/€0 | MYS %0'0 2.9 L9°TL9 %T'0 T€S L9'0€S %T0 6 [9°T6% [ZC0)
12/22/20 | OIS %€E'0 [9°€L9 L9°TL9 %72 0- £L9°€CS L9'v2S %720 [9°T6V [9°T6% 1-940
P aea | vepuoaL swonenaa | S | e wwonenaa | O | o wwonenaa | B | oo soquiny ar

yjeg 1a3e M J0H

JUBIGUIY

yieg 391

uoneiqie) o|dnoJdowWiayL Xo0g USAQ [eniul

39 of 49



MMHLadNWVY

wr

%S"T :uoleinaQ 9|qedaddyx
ABojouyoa] pue spiepuels Jo 93n3iIsuT [eUOIBN S91BIS PAlUN BY3 0} 9|qeadel) £5009%06 N/S 40 £€00SHES N/S Ni4 :9]dN0d0WLISY L 90UaI9)eY

12/91/€0 WS %00 £9°CL9 L6°CL9 %€"0- LT°€CS LL°YTS %00 L8°E6Y L6°E6Y 6T-01
12/91/€0 WS %720 £9°CL9 LT TLY %¢ 0- LT°€CS LEYTS %T0- L8°E6Y LT'v6Y 81-0I
£6°049 £L1°22S %T°0 L8°E6Y LEE6Y LT-01
12/91/€0 WS %720 £9°CL9 L0°TL9 %¢ 0- LT°€CS LEVTS %T0- L8°E6Y LEV6Y 91-01
12/91/€0 WS %720 £9°CL9 LY TL9 %¢ 0~ LT°€CS LEVTS %T0- L8°E6Y LT'v6Y ST-0I
12/91/€0 WS %€°0 £9°CL9 £8°049 %¢ 0- LT°€CS LEYTS %00 L8°E6Y L8°E6Y +1-01
T2/91/€0 WS €1-01
12/91/€0 WS %720 £9°CL9 LY TL9 %720 LT°€CS £1°22S %00 L8°E6Y LLE6Y C¢T-01
12/91/€0 WS %710 £9°CL9 LT°¢L9 %¢ 0- LT°€CS LEVTS %T0- L8°E6Y LEV6Y TT1-0I
12/91/€0 WS %720 £9°CL9 LT TLY %¢ 0~ LT°€CS LT°vTS %00 L8°E6Y LLE6Y 0T-0I
6-01
12/91/€0 WS %€E0 £9°CL9 ££°049 %710~ LT°€CS L9°€CS %T0- L8°E6Y LEV6Y 8-0I
12/91/€0 WS %720 £9°CL9 LETL9 %¢ 0~ LT°€CS LEVTS %710 L8°E6Y JANY14 £-01
12/91/€0 WS %€E°0 £9°CL9 ££°0L9 %00 LT°€CS £6°CCS %00 L8°E6Y L6°E6Y 9-0I
12/91/€0 WS %00 £9°CL9 LE°TL9 %¢ 0~ LT°€CS £0°vCS %00 L8°E6P LLE6Y S-0I
12/91/€0 WS %720 £9°CL9 LT'TL9 %¢ 0~ LT°€CS LEVTS %00 L8°E6P L6°E6Y -01
12/91/€0 WS %710 £9°CL9 LLTLY %€°0 LT°€CS LE°TCS %710 L8°E6P LS'E6Y €-0I
12/91/€0 WS %710 £9°CL9 LLTLY %€ 0- LT°€CS £LS°vCS %00 L8°E6P L9°E6Y ¢-0I
12/91/€0 WS %710 £9°CL9 L1°CL9 %¢ 0~ LT°€CS LEVTS %T0- L8°E6P LT'v6Y T-01
0rd,) 0Ord,) 0O1d,) 0Ord,) 0rd,) 0rd,)

uw_w_\_Mtwa uepuYda ] suoneinaqg | aanmesadwal aunjesadwa] xuoneinaqg aunjesadwa] aunjesadwa] xuoneinag aumesadwa) aumesadwa) Jsguin

ied s|dnodowiay L ERIEIETEN] s|dnodowiay L ERIVEIETEN] 3|dnodoway L ERTEIEIEN] aunn ar
yieg 491 M J0H jusiquiy Yyieg 321

40 of 49



Initial Sample Probe Calibration Form

Probe ID P4-1/TC-7C Date 01/28/21 Technician
"S" Type Pitot Calibration
Is the Pitot Level and Perpindicular? Yes =~
Is There any Obstruction? No T  S— 2
Is the Pitot Damaged No Degree indicating level position for

oy (-10°

a; = + 10°)

a, (-10°

ap = + 10°)
B, (-5°=8;=+5%

B, (-5°=B,=+5%

z = ATany(<0.125")
W = ATano (< 0.03125")
D.  (3/16 = D, = 3/8")

A

A/2D, (1.05 = P/D; = 1.5)

EPA/600/R-94/038c, September 30, 1994

— D‘t _— |——Z
0.655 @ ’
1.300

Source: Quality Assurance Handbook for Air Pollution Measurement
Systems: Volume III, Stationary Source-Specific Methods.

1 Degree indicating level position for
determining f3: and B2
1
1
a1
—_— p
-0 —Vr‘f—j’;
D e indicati level ition fe
—0.011 S determining®.
0.0000
0.252

t
—
A

~
Y_ 1

determining o1 and Oz,

<\
S

Degree indicating level position for
deteminingY then calculate Z.

N —
P ——

s

Verification of "S" Type Pitot,

Thermocouple and Nozzle Placement

opening plane of the pitot tube shall
nozzle entry plane.

B. Side View; to prevent pitot tube from interfering with gas
flow streamlines approaching the nozzle, the impact pressure

3 )o_ TypesPiotTube C | ) '
x> 1.90cm (%in) for D|= 1.3 cm (1% in.) Does X Exceed 0.75 inches? Yes
Sampling Nozzle On Does Y Exceed 3 inches? NA
A. Bottom View; g mini pitot tub le sep
Sampli el it =iy
enil
Probe” \ pening
|
\\ _________ !
Y 'D‘ Impact Pressure . jl
Eﬂ_ P Opening Plane a Dy TypeSPotTube ( | )
NozzleEnty | .| '
PG be Plane Y=27.62cm(3in)

be even with or above the

Thermocouple Calibration

Ice Bath °R Ambient °R
1 2 3 1 2 3
Reference Temp 492 | 492 | 492 526 526 526
Thermocouple Temp 492 492 492 525 525 525
Difference (%) 0.0 0.0 0.0 -0.2 -0.2 -0.2

Boiling Water °R

1 2 3
672 672 672
672 672 672
0.0 0.0 0.0

Temperature values must be within 1.5% of reference temperature

I certify that the probe IC

P4-1/TC-7C

herby assigned a pitot tube calibration factor C; of 0.84.

Certified By: S. Waters

Date: 01/28/21

V:\Office-Ops\ENV\DIvO1\Source Testing\Equipment Calibration Data\Initial Calibrations\Probes and Pitots\2021 Initial Cals\d'\2021 Initj = I . B I l
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meets or exceeds all specifications, criteria and/or applicable design features and is



Initial Sample Probe Calibration Form
Probe ID P4-2/TC-5D Date 01/28/21 Technician SRW
"S" Type Pitot Calibration
Is the Pitot Level and Perpindicular? Yes == w
Is There any Obstruction? No o - @
Is the Pitot Damaqed No Degree indicating level position for .
- determining Ot and O, -
a;  (-10° =04 = + 10° 2
(10 0 = + 10%) 1 == L7
——— =
By (-5°=By=+5" 1 Degree indicating level position for
determining 31 and [Bz.
B, (-5° =B, =+ 5% 1
k% 1
N
© 0 ° 9
==Y
z = ATany(<0.125") 0.011 Degree indicating level position for | |
_— determining ®.
W = ATan® (< 0.03125") 0.0000
D¢ (3/16 = D, = 3/8") 0.251 o3 e
e D‘« — |.-z
A 0.650 @' -
A/2D; (1.05 = P,/D; = 1.5) 1.295 ) ~N A
Source: Quality Assurance Handbook for Air Pollution Measurement anr..'m»d'“b:: bvol|pos'm:nzfor
Systems: Volume III, Stationary Source-Specific Methods. eteminingYithen calculate 2.
EPA/600/R-94/038c, September 30, 1994

Verification of "S" Type Pitot, Thermocouple and Nozzle Placement

b o TypesPitstTube C | D
. x> 1.80 cm (% in.) for D|= 1.3 cm (%in.)
On
Sampling Nozzle
A. Bottom View; showing minimum pitot tube-nozzle separation.
Sampling SR Soerirg Pans
eni lane
Probe \ pomng
T (I8 Impact Pressure
B Opening Plane
P2
Nozzle E_nlv—\; ____________
Type S
Pitit Tube Flane

B. Side View; to prevent pitot tube from interfering with
flow streamlines approaching the nozzle, the impact pressure
opening plane of the pitot tube shall be even with or above the
nozzle entry plane.

Does X Exceed 0.75 inches? Yes

Does Y Exceed 3 inches? NA

oy

Type SPHotTure ( | )

i
Y>762em(3in) |
[
n
|

Thermocouple Calibration

Ice Bath °R Ambient °R Boiling Water °R
1 2 3 1 2 3 1 2 3
Reference Temp 493 | 493 | 493 525 525 525 672 672 672
Thermocouple Temp 491 491 491 524 524 524 671 671 671
Difference (%) -0.4 -0.4 -0.4 -0.2 -0.2 -0.2 -0.1 -0.1 -0.1

Temperature values must be within 1.5% of reference temperature

I certify that the probe IC___ P4-2/TC-5D
herby assigned a pitot tube calibration factor Cp of 0.84.

Certified By: SRW

D:\Equipment Calibration Data\Initial Calibrations\Probes and Pitots\2021 Initial Cals\d'\2021 Initial Probe Cal P4-2.xisx\Initial

meets or exceeds all specifications, criteria and/or applicable design features and is

Date: 01/28/21
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Post-Test Sample Probe Calibration Form

Probe ID P4-1

Visual Inspection

Do pitot tips appear to be damaged? NO
Do thermocouple wires appear broken or shorted? NO
Do all components appear to be in good condition? YES

Post-Test Thermocouple Calibration

Reference Temperature °F rhermocouple Temperature ° Difference °F

65.7 67 1.3

Reference Thermocouple: Fluke S/N: 83450033 traceable to the Untied States National Institute of Standards and Technology

Accepatable Deviation +/- 2 °F

X Acceptable

Unacceptable

Date 05/26/21 Technician S. Milo

D:\Equipment Calibration Data\2021\4'\Probe Post Cal P4C 01152021 xisx\Initial
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Post-Test Sample Probe Calibration Form

Probe ID P4-2

Visual Inspection

Do pitot tips appear to be damaged? NO
Do thermocouple wires appear broken or shorted? NO
Do all components appear to be in good condition? YES

Post-Test Thermocouple Calibration

Reference Temperature °F rhermocouple Temperature ° Difference °F

65.7 66.5 0.8

Reference Thermocouple: Fluke S/N: 83450033 traceable to the Untied States National Institute of Standards and Technology

Accepatable Deviation +/- 2 °F

X Acceptable

Unacceptable

Date 05/26/21 Technician S. Milo

D:\Equipment Calibration Data\2021\4'\Probe Post Cal P4C 01152021 xisx\Initial
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