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1. INTRODUCTION

1.1 FACILITY AND BACKGROUND INFORMATION

The Chemours Fayetteville Works (Chemours) is located in Bladen County, North Carolina,

approximately ten miles south of the city of Fayetteville. Chemours operating areas on the site

include the Fluoromonomers, IXM and Polymers Processing Aid (PPA) manufacturing areas,

Wastewater Treatment, and Powerhouse.

Chemours contracted Weston Solutions, Inc. (WESTOl~ to perform HFPO Dimer Acid

Fluoride, captured as HFPO Dimer Acid emission testing on two sources at the facility (VE

North and PPA Carbon Beds). Testing was performed on 12 and 15 June 2018 and generally

followed the "Emission Test Protocol" reviewed and approved by the North Carolina

Department of Environmental Quality (NCDEQ). This report provides the results from the

emission test program.

1.2 TEST OBJECTIVES

The specific objectives for this test program were as follows:

■ Measure the emissions concentrations and mass emissions rates of HFPO Dimer Acid
Fluoride from the VE North and PPA Carbon Bed inlets and outlets which are located in
the Fluoromonomers and PPA processes.

■ Calculate the carbon bed removal efficiency for HFPO Dimer Acid.
■ Monitor and record process and emissions control data in conjunction with the test

program.
■ Provide representative emissions data.

1.3 TEST PROGRAM OVERVIEW

During the emissions test program, the concentrations and mass emissions rates of HFPO Dimer

Acid Fluoride were measured on four sources.

Tables 1-1 and 1-2 provide a summary of the test locations and the parameters that were

measured along with the sampling/analytical procedures that were followed.
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Section 2 provides a summary of test results. A description of the processes is provided in

Section 3. Section 4 provides a description of the test locations. The sampling and analytical

procedures are provided in Section 5. Detailed test results and discussion are provided in

Section 6.

Appendix C includes the summary reports for the laboratory analytical results. The full

laboratory data packages are provided in electronic format and on CD with each hard copy.
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Table 1-1
Sampling Plan for VE North Carbon Bed Periodic Testing

Sampling Point &Location VE North Carbon Bed
Number of Tests: 4 2 inlet and 2 outlet
Parameters To Be Tested: HFPO Dimer

Acid

(HFPO-DA)

Volumetric
Flow Rate and
Gas Velocity

Carbon
Dioxide

Oxygen Water Content

Sampling or Monitoring Method EPA M-0010 EPA M 1, M2,
M3A and M4
in conjunction
with M-0010

tests

EPA M3/3A EPA M4 in
conjunction
with M-0010

tests

Sample Extraction/ Analysis Method(s): LC/MS/MS NA6 NA NA
Sample Size > 1.Sm3 NA NA NA NA
Total Number of Samples Collected 4 4 4 4 4
Reagent Blanks (Solvents, Resins)i 1 set 0 0 0 0
Field Blank Trainst 1 er source 0 0 0 0
Proof Blanks 1 per train 0 0 0 0
Trip Blankst~z 1 set 0 0 0
Lab Blanks 1 er fraction3 0 0 0 0
Laboratory or Batch Control Spike Samples
(LCS)

1 per fraction3 0 0 0 0

Laboratory or Batch Control Spike Sample
Duplicate (LCSD)

1 per fraction3 0 0 0 0

Media Blanks 1 sets 0 0 0 0
Isotope Dilution Internal Standard Spikes Each sam le 0 0 0 0
Total No. of Samples g5 4 4 4 4

Key:

1 Sample collected in field.

z Trip blanks include one XAD-2 resin module and one methanol sample per sample shipment.

3 Lab blank and LCS/LCSD includes one set per analytical fraction (front half, back half and condensate).

4 One set of media blank archived at laboratory at media preparation.

5 Actual number of samples collected in field.

6 Not applicable.
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Table 1-2
Sampling Plan for PPA Carbon Bed Periodic Testing

Sampling Point &Location PPA Carbon Bed
Number of Tests: 4 (2 inlet and 2 outlet)
Parameters To Be Tested: HFPO Dimer

Acid

(HFPO-DA)

Volumetric
Flow Rate and
Gas Velocity

Carbon
Dioxide

Oxygen Water Content

Sampling or Monitoring Method EPA M-0010 EPA M1, M2,
M3A, and M4
in conjunction
with M-0010

tests

EPA M3/3A EPA M4 in
conjunction
with M-0010

tests

Sample Extraction/ Analysis Method(s): LC/MS/MS NA6 NA NA
Sample Size > 1.5m3 NA NA NA NA
Total Number of Samples Collected' 4 4 4 4 4
Reagent Blanks (Solvents, Resins)' 1 set 0 0 0 0
Field Blank Trains' 1 er source 0 0 0 0
Proof Blanks 1 per train 0 0 0 0
Trip Blanks~>z 1 set 0 0 0
Lab Blanks 1 er fraction3 0 0 0 0
Laboratory or Batch Control Spike Samples (LCS) 1 er fraction3 0 0 0 0
Laboratory or Batch Control Spike Sample
Duplicate (LCSD)

1 per fraction3 0 0 0 0

Media Blanks 1 sets 0 0 0 0
Isotope Dilution Internal Standard Spikes Each sam le 0 0 0 0
Total No. of Samples 85 4 4 4 4

Key:

i Sample collected in field.

2 Trip blanks include one XAD-2 resin module and one methanol sample per sample shipment.

3 Lab blank and LCS/LCSD includes one set per analytical fraction (front half, back half and condensate).

4 One set of media blank archived at laboratory at media preparation.

5 Achzal number of samples wllected in field.

6 Not applicable.

~AS~ATA\CHEMOURS\15418.002.005\EMISSIONS TEST REPORT AUGUST 2078-LW A 8/7/2018



2. SUMMARY OF TEST RESULTS

A total of two test runs were performed on the VE North carbon bed inlet and outlet. Two test

runs (during Hydrolysis) were performed on the PPA carbon bed inlet and outlet (stack). Table

2-1 provides a summary of the HFPO Dimer Acid carbon bed emissions test results and removal

efficiency. Detailed test results summaries are provided in Section 6.

It is important to note that emphasis is being placed on the characterization of the emissions

based on the stack test results. Research conducted in developing the protocol for stack testing

HFPO Dimer Acid Fluoride, HFPO Dimer Acid Ammonium Salt and HFPO Dimer Acid

realized that the resulting testing, including collection of the air samples and extraction of the

various fraction of the sampling train, would result in all three compounds being expressed as

simply the HFPO Dimer Acid. However, it should be understood that the total HFPO Dimer

Acid results provided on Table 2-1 and in this report include a percentage of each of the three

compounds.

Table 2-1
Summary of HFPO Dimer Acid Carbon Bed Test Results

Inlet Outlet Removal
Efficienc

sec lb/hr sec lb/hr
PPA Carbon Bed
Rl 2.60E-2 2.07E-1 3.99E-5 3.17E-4 99.8
R2 4.33E-2 3.44E-1 1.09E-4 8.67E-4 99.7
Average 3.47E-2 2.76E-1 7.45E-5 5.92E-4 99.8
VE North Carbon Bed
Rl 1.50E-3 1.19E-2 3.85E-5 3.06E-4 97.4
R2 2.55E-3 2.02E-2 1.39E-5 1.10E-4 99.5
Average 2.03E-3 1.61E-2 2.62E-5 2.08E-4 98.7
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3. PROCESS DESCRIPTIONS

The Fluoromonomers and PPA areas are included in the scope of this test program.

3.1 FLUOROMONOMERS

These facilities produce a family of fluorocarbon compounds used to produce Chemours

products such as Nafion~, Krytox~, and Viton~, as well as sales to outside customers.

The VEN building air systems are vented to the carbon bed and connected to the Tower Exhaust

Blower. Process emissions are not vented to the VEN carbon bed.

3.2 POLYMER PROCESSING AID (PPA) AREA

The PPA facility produces surfactants used to produce Chemours Teflon as well as sales to

outside producers of fluoropolymers.

Process streams are vented to a caustic wet scrubber (ACD-Al) and then vented to the carbon

bed. The process inside the building is under negative pressure and the building air is also vented

to the carbon bed.

3.3 PROCESS OPERATIONS AND PARAMETERS

The following table is a summary of the operation and products from the specific areas tested.

Source Operation/Product Batch or Continuous
VE PSEPVE Semi-continuous —Condensation is a continuous
North Agitated Bed Reactor, Refining (ether column) is

batch
PPA Hydrolysis, AF Column Continuous once it starts taking off to feed tank

Reboiler/Virgin Batch (pressure transfers from one vessel to another —
every 2 hours)

Pressure Transfers/Virgin or
Purified

During the test program, the following parameters were monitored by Chemours and are

included in Appendix A.

IASDATA\CHEMOURS\15418.002.005~EMISSIONSTEST REPORT AUGUST 2018-LW L 8/7/2018
V



■ Fluoromonomers Process
o VEN Precurser Rate
o VEN Condensation Rate
o VEN ABR Rate

■ PPA Process
o Caustic Wet Scrubber (ACD-A1)

• Caustic recirculation flow rate
• Differential pressure across the packing
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4. DESCRIPTION OF TEST LOCATIONS

4.1 CARBON BEDS

The two carbon beds have been installed for control of HFPO Dimer Acid Fluoride emissions

and located in the VE North and PPA process areas.

4.2 VINYL ETHERS NORTH CARBON BED

Each FRP duct at the inlet and outlet of the VE North carbon bed is 34" ID. The test ports are

located as shown below. Based on EPA Method 1, a total of 24 traverse points (12 per port) were

required for HFPO Dimer Acid sampling at both locations. Figure 4-1 provides a schematic of

the test port and traverse port locations.

Location Distance from Flow Disturbance
Downstream B U stream A

Inlet 67 inches 61 inches
> 1.9 duct diameters > 1.8 duct diameters

Outlet 58 inches 57 inches
> 1.7 duct diameters > 1.5 duct diameters

4.3 PPA CARBON BED

Each FRP duct at the inlet of the PPA carbon bed is 34" ID. The test ports are located a

minimum of 42" (> 1.2 duct diameters) from the nearest downstream disturbance and at least 57"

(> 1.7 diameters) from the nearest upstream disturbance. Based on EPA Method 1, a total of 24

traverse points (12 per port) were used for HFPO Dimer Acid sampling. Figure 4-2 provides a

schematic of the test port and traverse port locations.

The PPA carbon bed outlet is the PPA stack. See Figure 4-3.

Two 4" ID test ports are in place on the 30" ID fiberglass stack. The ports are 12' (4.8 diameters)

from the nearest downstream disturbance (a disconnected demister duct) and 32'

(12.8 diameters) from the nearest upstream disturbance (stack exit.)

Per EPA Method 1, a total of 24 traverse points (12 per axis) were used for M0010 isokinetic

sampling.
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FIGURE 4-1
VE NORTH PROCESS CARBON BED INLET AND OUTLET SCHEMATIC

TRAVERSE
POINT
NUMBER

DISTANCE FROM
INSIDE NEAR
WALL (INCHES)

1 3/4
2 2 1/4
3 4
4 6
5 8 1/2
6 12 1/8
7 21 5/8
8 25 1 /2
9 28
10 30
11 31 3/4
12 33 1/4
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FIGURE 4-2
PPA PROCESS CARBON BED INLET SCHEMATIC

TRAVERSE
POINT
NUMBER

DISTANCE FROM
INSIDE NEAR
WALL (INCHES)

1 3/4
2 2 1/4
3 4
4 6
5 8 1/2
6 12 1/8
7 21 5/8
8 25 1 /2
9 28
10 30
11 31 3/4
12 33 1/4
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FIGURE 4-3
PPA EXHAUST STACK TEST PORT
AND TRAVERSE POINT LOCATION

TRAVERSE
POINT
NUMBER

DISTANCE FROM
INSIDE NEAR
WALL (INCHES)

1 1
2 2
3 3 1/2
4 5 3/8
5 7 1/2
6 10 3l4
7 19 3/8
8 22 1 /2
9 24 3/4
10 26 1/2
11 28
12 29

11 
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5. SAMPLING AND ANALYTICAL METHODS

5.1 STACK GAS SAMPLING PROCEDURES

The purpose of this section is to describe the stack gas emissions sampling trains and to provide

details of the stack sampling and analytical procedures utilized during the emissions test

program.

5.1.1 Pre-Test Determinations

Preliminary test data were obtained at each test location. Stack geometry measurements were

measured and recorded, and traverse point distances verified. A preliminary velocity traverse

was performed utilizing a calibrated "S" type pitot tube and an inclined manometer to determine

velocity profiles. Flue gas temperatures were observed with a calibrated direct readout panel

meter equipped with a chromel-alumel thermocouple. Preliminary water vapor content was

estimated by wet bulb/dry bulb temperature measurements.

A check for the presence or absence of cyclonic flow was conducted at each test location. The

cyclonic flow checks were negative (< 20°) verifying that both sources were acceptable for

testing.

Preliminary test data was used for nozzle sizing and sampling rate determinations for isokinetic

sampling procedures.

Calibration of probe nozzles, pitot tubes, metering systems, and temperature measurement

devices was performed as specified in Section 5 of EPA Method 5 test procedures.

5.2 STACK PARAMETERS

5.2.1 EPA Method 0010

The sampling train utilized to perform the HFPO Dimer Acid sampling was an EPA Method

0010 train (see Figure 5-1). The Method 0010 consisted of a borosilicate nozzle that attached

directly to a heated borosilicate probe. In order to minimize possible thermal degradation of the

HFPO Dimer Acid, the probe and particulate filter were heated above stack temperature to

minimize water vapor condensation before the filter. The probe was connected directly to a

heated borosilicate filter holder containing a solvent extracted glass fiber filter.

IASDATA\CHEMOURSN5478.002.005\EMISSIONS TEST REPORT AUGUST 2016-LW ~~



HEATED AREA
TEMPERATURE

FILTER HOLDER ~ SENSOR RIGID BOROSILICATE TUBING
OR FLEXIBLE SAMPLE LINE

VENT
WALL 

ONDENSER

1 ~ SEN OR

URE ~D-2 SORBENT
MODULES ONEANDTWO

RE~ E TYPE
PITOT TUBE

HEATED PROBEI
BUTTON HOOK

NOZZLE

TEMPERATURE

SENSOR

CHECK

VANE

SILICA GEL

W

ICE WATER RECIRCULATION PUMP

ORIFICE

_.

_►
ICE WATER

CONDENSATE TRAP IMPiNGERS CONDENSATE TRAP I ICE BATH
IMPINGER

TEMPERATURE
SENSORS VACUUM

BY-PASS VALVE GAUGE

VACUUM LINE

MAIN
VALVE

NOTE: THE CONDENSER MAY BE POSITIONED HORIZONTALLY. ORIFICE
THE XAD-2 SORBENT MODULE WILL ALWAYS BE IN A VERTICAL POSITION.. MANOMETER

DRY GAS METER p~R-TIGHT PUMP

FIGURE 5-1
EPA METHOD 0010 SAMPLING TRAIN
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A section of borosilicate glass [or flexible polyethylene tubing (VE North carbon bed inlet and

outlet only)] connected the filter holder exit to a Grahm (spiral) type ice water-cooled condenser,

an icewater jacketed sorbent module containing approximately 40 grams of XAD-2 resin. The

XAD-2 resin tube was equipped with an inlet temperature sensor. The XAD-2 resin trap was

followed by a condensate knockout impinger and a series of two impingers that contained 100-

ml of high purity distilled water. The train also included a second XAD-2 resin trap behind the

impinger section to evaluate possible sampling train breakthrough. Each XAD-2 resin trap was

connected to a 1-L condensate knockout trap. The final impinger contained 300 grams of dry

pre-weighed silica gel. All impingers and the condensate traps were maintained in an ice bath.

Ice water was continuously circulated in the condenser and both XAD-2 modules to maintain

method required temperature. A control console with a leakless vacuum pump, a calibrated

orifice, and dual inclined manometers was connected to the final impinger via an umbilical cord

to complete the sample train.

HFPO Dimer Acid Fluoride (CAS No. 2062-98-8) that is present in the stack gas is expected to

be captured in the sampling train along with HFPO Dimer Acid (CAS No. 13252-13-6). HFPO

Dimer Acid Fluoride undergoes hydrolysis instantaneously in water in the sampling train and

during the sample recovery step and will be converted to HFPO Dimer Acid such that the

amount of HFPO Dimer Acid emissions represents a combination of both HFPO Dimer Acid

Fluoride and HFPO Dimer Acid.

During sampling, gas stream velocities were measured by attaching a calibrated "S"-type pitot

tube into the gas stream adjacent to the sampling nozzle. The velocity pressure differential was

observed immediately after positioning the nozzle at each traverse point, and the sampling rate

adjusted to maintain isokineticity ~ 10. Flue gas temperature was monitored at each point with a

calibrated panel meter and thermocouple. Isokinetic test data was recorded at each traverse point

during all test periods, as appropriate. Leak checks were performed on the sampling apparatus

according to reference method instructions, prior to and following each run, component change

(if required) or during midpoint port changes.

5.2.2 EPA Method 0010 Sample Recovery

At the conclusion of each test, the sampling train was dismantled, the openings sealed, and the

components transported to the field laboratory trailer for recovery.
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A consistent procedure was employed for sample recovery:

1. The two XAD-2 covered (to minimize light degradation) sorbent modules (1 and 2) were
sealed and labeled.

2. The glass fiber filters) were removed from the holder with tweezers and placed in a
polyethylene container along with any loose particulate and filter fragments.

3. The particulate adhering to the internal surfaces of the nozzle, probe and front half of the
filter holder were rinsed with a solution of methanol and aininonium hydroxide into a
polyethylene container while brushing a minimum of three times until no visible
particulate remains. Particulate adhering to the brush was rinsed with methanol/
aimnonium hydroxide into the same container. The container was sealed.

4. The volume of liquid collected in the first condensate trap was measured, the value
recorded, and the contents poured into a polyethylene container.

5. All train components between the filter exit and the first condensate trap were rinsed with
methanol/ammonium hydroxide. The solvent rinse was placed in a separate polyethylene
container and sealed.

6. The volume of liquid in the impingers one, two, and second condensate trap were
measured, the values recorded, and sample was placed in the same container as step 4
above and sealed.

7. The two impingers, condensate trap, and connectors were rinsed with methanol/
ammonium hydroxide. The solvent sample was placed in a separate polyethylene
container and sealed.

8. The silica gel in the final impinger was weighed and the weight gain value recorded.

9. Site (reagent) blank samples of the methanol/aimnonium hydroxide, XAD resin, filter
and distilled water were retained for analysis.

Each container was labeled to clearly identify its contents. The height of the fluid level was

marked on the container of each liquid sample to provide a reference point for a leakage check

during transport. All samples were maintained cool.

During each test campaign, a Method 0010 blank train was setup near the test location, leak

checked and recovered along with the respective sample train. Following sample recovery, all

samples were transported to the TestAmerica Inc. for sample extraction and analysis.

See Figure 5-2 for a schematic of the Method 0010 sample recovery process.
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FILTER
SAMPLE FRACTION 1

SEAL IN LABELED POLYETHYLENE
80TfLE. COMPLETE CUSTODY

FORM, SECURE SAMPLE AND KEEP
COOL

NOZZLE, PROBE AND
FRONT-HALF FILTER HOLDER

SAMPLE FRACTION 2

WASH WHILE BRUSHING WITH
NANOGRADE METHANOU
AMMONIUM HYDROXIDE

SEAL WASHINGS IN LABELED
POLYETHYLENE BOTTLE. MARK

LIQUID LEVEL, COMPLETE CUSTODY
FORM, SECURE SAMPLE AND KEEP

COOL

XAD-2 MODULE ONE
SAMPLE FRACTION 3

REMOVE FROM IMPINGER TRAIN

SEAL ENDS WITH GLASS CAPS,
COVER,LABEL,COMPLETE

CUSTODY FORM, SECURE SAMPLE
AT AND KEEP COOL

FIRST AND SECOND CONDENSATE
TRAPS AND IMPINGER NOS. 1 AND 2

SAMPLE FRACTION 4

BACK-HALF FILTER HOLDER
CONNECTORS, FLEXIBLE LINE

CONDENSER

SAMPLE FRACTION 5

WASH WITH NANOGRADE
METHANOLJAMMONIUM HYDROXIDE

TRANSFER WASHINGS TO
POLYETHYLENE BOTTLE; LABEL,
SEAL AND MARK LIQUID LEVEL,
COMPLETE CUSTODY FORM,

SECURE SAMPLE AND KEEP COOL

FIRST AND SECOND CONDENSATE
TRAPS AND IMPiNGER NOS. 1 AND 2

SAMPLE FRACTION 6

XAD-2 MODULE TWO
SAMPLE FRACTION 7

REMOVE FROM IMPINGER TRAIN

SEAL ENDS WITH GLASS CAPS,
COVER, LABEL, COMPLETE

CUSTODY FORM, SECURE SAMPLE
AT AND KEEP COOL

IMPINGER NO.4 (SILICA GEL)

MEASURE VOLUME OF LIQUID AND
RECORD

TRANSFER WASHINGS TO
POLYETHYLENE BOTTLE; LABEL,
SEAL AND MARK LIQUID LEVEL,
COMPLETE CUSTODY FORM,

SECURE SAMPLE AND KEEP COOL

WASH WITH NANOGRADE
METHANOVAMMONIUM HYDROXIDE

TRANSFER WASHINGS TO
POLYETHYLENE BOTTLE; LABEL,
SEAL AND MARK LIQUID LEVEL,
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SECURE SAMPLE AND KEEP COOL
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RETAIN FOR REGENERATION

FIGURE 5-2
HFPO DIMER ACID SAMPLE RECOVERY PROCEDURES FOR METHOD 0010
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5.2.3 EPA Method 0010 —Sample Analysis

Method 0010 sampling trains resulted in four separate analytical fractions for HFPO Dimer Acid

analysis according to SW-846 Method 3542:

■ Front-Half Composite—comprised of the Particulate Filter, and the probe, nozzle, and

front-half of the filter holder solvent rinses,

■ Back-half Composite—comprised of the first XAD-2 resin material and the back-half of

the filter holder with connecting glassware solvent rinses,

■ Condensate Composite—comprised of the aqueous condensates and the contents of

Impingers #1 and 2 with solvent rinses,

■ Breakthrough XAD-2 Resin Tube—comprised of the resin tube behind the series of

impmgers.

The second XAD-2 resin material was analyzed separately to evaluate any possible sampling

train HFPO-DA breakthrough.

The Front and Back-half composites and the second XAD-2 resin material were placed in

polypropylene wide-mouth bottles and tumbled with methanol containing 5% NHaOH for 18

hours. Portions of the extracts were processed analytically for the HFPO dimer acid by Liquid

Chromatography and duel mass spectroscopy (HPLC/MS/MS). The Condensate composite was

concentrated onto a solid phase extraction (SPE) cartridge followed by desorption from the

cartridge using methanol. Portions of those extracts were also processed analytically by

HPLC/MS/MS.

Samples were spiked with isotope dilution internal standard (IDA) at the commencement of their

preparation to provide accurate assessments of the analytical recoveries. Final data was

corrected for IDA standard recoveries.

Test America developed detailed procedures for the sample extraction and analysis for HFPO

Dimer Acid. These procedures were incorporated into the test protocol and are summarized in

Appendix C.
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5.3 GAS COMPOSITION

The WESTON mobile laboratory equipped with instrumental analyzers was used to measure

carbon dioxide (CO2) and oxygen (02) concentrations. Adiagram of the WESTON sampling

system is presented in Figure 5-3.

The sample was collected at the exhaust of the Method 0010 sampling system. At the end of the

line, a tee permitted the introduction of calibration gas. The sample was drawn through a heated

Teflon sample line to the sample conditioner. The output from the sampling system was

recorded electronically, and one-minute averages were recorded and displayed on a data logger.

Each analyzer was set up and calibrated internally by introduction of calibration gas standards

directly to the analyzer from a calibration manifold. The calibration manifold is designed with an

atmospheric vent to release excess calibration gas and maintains the calibration at ambient

pressure. The direct calibration sequence consisted of alternate injections of zero and mid-range

gases with appropriate adjustments until the desired responses were obtained. The high range

standards were then introduced in sequence without further adjustment.

The sample line integrity was verified by performing a bias test before and after each test period.

The sampling system bias test consisted of introducing the zero gas and one up range calibration

standard in excess to the valve at the probe end when the system was sampling normally. The

excess calibration gas flowed out through the probe to maintain ambient sampling system

pressure. Calibration gas supply was regulated to maintain constant sampling rate and pressure.

Instrument bias check response was compared to internal calibration responses to insure sample

line integrity and to calculate a bias correction factor after each run using the ratio of the

measured concentration of the bias gas certified by the calibration gas supplier.

The oxygen and carbon dioxide content of each stack gas was measured according to EPA

Method 3A procedures which incorporate the latest updates of EPA Method 7E. A Servomex

Model 4900 analyzer (or equivalent) was used to measure oxygen content. A Servomex Model

4900 analyzer (or equivalent) was used to measure carbon dioxide content of the stack gas. Both

analyzers were calibrated with EPA Protocol gases prior to the start of the test program and

performance was verified by sample bias checks before and after each test run.
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6. DETAILED TEST RESULTS AND DISCUSSION

Preliminary testing and the associated analytical results required significant sample dilution to

bring the HFPO Dimer Acid concentration within instrument calibration, therefore, sample times

and sample volumes were reduced for the formal test program. This was approved by the North

Carolina Deparhnent of Environmental Quality (NCDEQ).

Each test was a minimum of 90 minutes in duration. A total of two test runs were performed on

the VE North carbon bed and two test runs were performed on the PPA carbon bed.

Tables 6-1 through 6-4 provide detailed test data and test results for the PPA and VE North

carbon beds, respectively.

The Method 3A sampling on all sources indicated that the Oz and COz concentrations were at

ambient air levels (20.9% Oz, 0% CO2), therefore, 20.9% 02 and 0% CO2 values were used in all

calculations.

The carbon bed removal efficiency was calculated based upon the HFPO Dimer Acid inlet and

outlet mass emission rates in lb/hr.

The VE North Carbon Bed inlet location has an obstruction (cement block wall) located in front

of the horizontal sample port. The standard 6 ft probe needed to access all of the traverse points

could not be used and a standard 5 ft probe was used instead. As a result to last two traverse

points all the way into the ductwork could not be sampled. The last traverse point available was

sampled at an extended time to account for this discrepancy. WESTON has since designed a

sample probe that can reach all of the sample points and still access the sample port. This probe

will be used at this location going forward. Also note that the final sample train leak check at this

location for run number 1 was slightly above the 0.02 cfin limit. The glassware was checked and

the leak check was repeated and was acceptable. Both of these discrepancies were discussed with

NC DEQ while on site.
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TABLE 6-1
CHEMOURS - FAYETTEVILLE, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

Test Data
Run number 1 2
Location PPA Carbon Bed - IN PPA Carbon Bed - IN
Date 6/12/2018 6/12/2018
Time period 0837-1033 1832-2019

SAMPLING DATA:
Sampling duration, min. 96.0 96.0
Nozzle diameter, in. 0.235 0.235
Cross sectional nozzle area, sq.ft. 0.000301 0.000301
Barometric pressure, in. Hg 30.09 30.08
Avg. orifice press. diff., in H2O 0.84 0.93
Avg. dry gas meter temp., deg F 70.3 74.8
Avg. abs. dry gas meter temp., deg. R 530 535
Total liquid collected by train, ml 32.7 37.1
Std. vol. of H2O vapor toll., cu.ft. 1.5 1.7
Dry gas meter calibration factor 0.9960 0.9960
Sample vol. at meter cond., dcf 48.990 51.520

Sample vol. at std. cond., dscf ~~~ 48.940 51.032
Percent of isokinetic sampling 105.7 102.6

GAS STREAM COMPOSITION DATA:
CO2, % by volume, dry basis 0.0 0.0
Ozi % by volume, dry basis 20.9 20.9
N2, % by volume, dry basis 79.1 79.1
Molecular wt. of dry gas, lb/lb mole 28.84 28.84
HZO vapor in gas stream, prop. by vol. 0.031 0.033
Mole fraction of dry gas 0.969 0.967
Molecular wt. of wet gas, Ib/lb mole 28.51 28.48

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H2O -2.00 -2.00
Absolute pressure, in. Hg 29.94 29.93
Avg. temperature, deg. F 74 76
Avg. absolute temperature, deg.R 534 536
Pitot tube coefficient 0.84 0.84
Total number of traverse points 24 24
Avg. gas stream velocity, ft./sec. 27.8 30.1
Stack/duct cross sectional area, sq.ft. 6.31 6.31
Avg. gas stream volumetric flow, wacf/min. 10526 11385
Avg. gas stream volumetric flow, dscf/min. 10093 10845

~~~ Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg)
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TABLE 6-1(cont.)
CHEMOURS - FAYETTEVILLE, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

TEST DATA
Run number
Location

Date
Time period

LABORATORY REPORT DATA, ug.
HFPO Dimer Acid

EMISSION RESULTS, ug/dscm.
HFPO Dimer Acid

EMISSION RESULTS, Ib/dscf.
HFPO Dimer Acid

EMISSION RESULTS, Ib/hr.
HFPO Dimer Acid

EMISSION RESULTS, g/sec.
HFPO Dimer Acid

1
PPA Carbon Bed - IN

6/12/2018
0837-1033

7581.3

5469.4

3.42E-07

2.07E-01

2.60E-02

2
PPA Carbon Bed - IN

6/12/2018
1832-2019

12227.0

8459.4

5.28E-07

3.44E-01

4.33E-02
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TABLE 6-2
CHEMOURS - FAYETTEVILLE, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

Test Data
Run number 1 2
Location PPA-STK PPA-STK
Date 6/12/2018 6/12/2018
Time period 0837-1033 1832-2019

SAMPLING DATA:
Sampling duration, min. 96.0 96.0
Nozzle diameter, in. 0.191 0.185
Cross sectional nozzle area, sq.ft. 0.000199 0.000187
Barometric pressure, in. Hg 29.99 29.98
Avg. orifice press. dif£, in HZO 0.77 0.62
Avg. dry gas meter temp., deg F 70.1 75.2
Avg. abs. dry gas meter temp., deg. R 530 535
Total liquid collected by train, ml 33.8 18.8
Std. vol. of H2O vapor coll., cu.ft. 1.6 0.9
Dry gas meter calibration factor 0.9916 0.9916
Sample vol. at meter cond., dcf 43.540 39.820

Sample vol. at std. cond., dscf ~~~ 43.169 39.079
Percent of isokinetic sampling 100.3 99.4

GAS STREAM COMPOSITION DATA:
CO2, % by volume, dry basis 0.0 0.0
OZ, % by volume, dry basis 20.9 20.9
NZ, % by volume, dry basis 79.1 79.1
Molecular wt. of dry gas, lb/lb mole 28.84 28.84
HZO vapor in gas stream, prop. by vol. 0.036 0.022
Mole fraction of dry gas 0.964 0.978
Molecular wt. of wet gas, lb/lb mole 28.45 28.60

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H2O 0.23 0.21
Absolute pressure, in. Hg 30.01 30.00
Avg. temperature, deg. F 81 83
Avg. absolute temperature, deg.R 541 543
Pitot tube coefficient 0.84 0.84
Total number of traverse points 24 24
Avg. gas stream velocity, ft./sec. 39.8 38.3
Stack/duct cross sectional area, sq.ft. 4.91 4.91
Avg. gas stream volumetric flow, wacf/min. 11711 11292
Avg. gas stream volumetric flow, dscf/min. i 1059 10769

~'~ Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg)
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TABLE 6-2(cont.)
CHEMOURS - FAYETTEVIL~E, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

TEST DATA

Run number 1 2
Location PPA-ST'K PPA-STK
Date 6/12/2018 6/12/2018
Time period 0837-1033 1832-2019

LABORATORY REPORT DATA, ug.
HFPO Dimer Acid 9.4 23.8

EMISSION RESULTS, ug/dscm.
HFPO Dimer Acid 7.7 21.5

EMISSION RESULTS, Ibldscf.
HFPO Dimer Acid 4.78E-10 1.34E-09

EMISSION RESULTS, Ib/hr.
HFPO Dimer Acid 3.17E-04 8.67E-04
HFPO Dimer Acid (From Inlet Data) 2.07E-01 3.44E-01

EMISSION RESULTS, g/sec.
HFPO Dimer Acid 3.99E-OS 1.09E-04

Carbon Bed Removal Efficiency, % 99.8 99.7
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TABLE 6-3
CHEMOURS - FAYElTEVIL~E, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

Test Data
Run number 1 2
Location VE N. Carbon Bed IN VE N. Carbon Bed IN
Date 6/15/2018 6/15/2018
Time period 0920-1148 1440-1638

SAMPLING DATA:
Sampling duration, min. 96.0 96.0
Nozzle diameter, in. 0.218 0.218
Cross sectional nozzle area, sq.ft. 0.000259 0.000259
Barometric pressure, in. Hg 29.95 29.92
Avg. orifice press. diff., in Hz0 1.09 1.31
Avg. dry gas meter temp., deg F 1053 105.3
Avg. abs. dry gas meter temp., deg. R 565 565
Total liquid collected by train, ml 51.0 50.8
Std. vol. of H2O vapor coll., cu.ft. 2.4 2.4
Dry gas meter calibration factor 0.9916 0.9916
Sample vol. at meter cond., dcf 54.050 59.659
Sample vol. at std. cond., dscf ~~~ 50.228 55.415
Percent of isokinetic sampling 1003 101.7

GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis 0.0 0.0
O,, % by volume, dry basis 20.9 20.9
N,, % by volume, dry basis 79.1 79.1
Molecular wt. of dry gas, lb/Ib mole 28.84 28.84
H,0 vapor in gas stream, prop. by vol. 0.046 0.041
Mole fraction of dry gas 0.954 0.959
Molecular wt. of wet gas, lb/lb mole 28.34 28.39

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H2O -420 -4.20
Absolute pressure, in. Hg 29.64 29.61
Avg. temperature, deg. F 93 100
Avg. absolute temperature, deg.R 553 560
Pitot tube coefficient 0.84 0.84
Total number of traverse points 24 24
Avg. gas stream velocity, ft./sec. 37.2 40.8
Stack/duct cross sectional area, sq.ft. 6.31 6.31
Avg. gas stream volumetric flow, wacf/min. 14064 15446
Avg. gas stream volumetric flow, dscf/min. 12698 13807

~~~ Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg)
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TABLE 6-3(cont.)
CHEMOURS - FAYETTEVILLE, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

TEST DATA
Run number
Location
Date
Time period

LABORATORY REPORT DATA, ug.
HFPO Dimer Acid

EMISSION RESULTS, ug/dscm.
HFPO Dimer Acid

EMISSION RESULTS, Ib/dscf.
HFPO Dimer Acid

EMISSION RESULTS, Ib/hr.
HFPO Dimer Acid

EMISSION RESULTS, g/sec.
HFPO Dimer Acid

1
VE N. Carbon Bed IN

6/15/2018
0920-1148

355.6

250.0

1.56E-08

1.19E-02

1.50E-03

2
VE N. Carbon Bed IN

6/15/2018
1440-1638

613.6

390.9

2.44E-08

2.02E-02

2.55E-03

Bi6(_'OItl 452 PAI (,~~ 14SDatatCtimt FoWas.A-F~Ch~ou[s\I54I B.W20~S June 2018 CatMm UatSack TcvY~a~a'~061118 VENmth Cubou Bd MLBW.alsx



TABLE 6-4
CHEMOURS - FAYETTEVILLE, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

Test Data
Run number 1 2
Location VE N. Carbon Bed Outlet VE N. Carbon Bed Outlet
Date 6/15/2018 6/15/2018
Time period 0920-1148 1440-1638

SAMPLING DATA:
Sampling duration, min. 96.0 96.0
Nozzle diameter, in. 0.215 0.215
Cross sectional nozzle area, sq.ft. 0.000252 0.000252
Barometric presswe, in. Hg 29.95 29.92
Avg. orifice press. diff., in H2O 1.20 1.28
Avg. dry gas meter temp., deg F 97.4 104.5
Avg. abs. dry gas meter temp., deg. R 557 565
Total liquid collected by train, ml 513 53.9
Std. vol. of H2O vapor coll., cu.ft. 2.4 2.5
Dry gas meter calibration factor 0.9960 0.9960
Sample vol. at meter cond., dcf 57.139 57.171
Sample vol. at std. cond., dscf ~~~ 54.098 53.407
Percent of isokinetic sampling 103.1 98.7

GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis 0.0 0.0
O,, % by volume, dry basis 20.9 20.9
N,, % by volume, dry basis 79.1 79.1
Molecular wt. of dry gas, lb/lb mole 28.84 28.84
H,0 vapor in gas stream, prop. by vol. 0.043 0.045
Mole fraction of dry gas 0.957 0.955
Molecular wt. of wet gas, lb/Ib mole 28.37 28.34

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. HBO 4.30 4.30
Absolute pressure, in. Hg 30.27 30.24
Avg. temperature, deg. F 99 103
Avg. absolute temperature, deg.R 559 563
Pitot tube coefficient 0.84 0.84
Total number of traverse points 24 24
Avg. gas stream velocity, ft./sec. 39.5 41.2
Stack/duct cross sectional area, sq.ft. 6.31 6.31
Avg. gas stream volumetric flow, wacf/min. 14961 15593
Avg. gas stream volumetric flow, dscf/min. 13670 14097

~~~ Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg)
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TABLE 6-4(cont.)
CHEMOURS - FAYETTEVILLE, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

TEST DATA
Run number
Location

Date

Time period

LABORATORY REPORT DATA, ug.
HFPO Dimer Acid

EMISSION RESULTS, ug/dscm.
HFPO Dimer Acid

EMISSION RESULTS, Ib/dscf.
HFPO Dimer Acid

EMISSION RESULTS, Ib/hr.
HFPO Dimer Acid
HFPO Dimer Acid (From Inlet Data)

EMISSION RESULTS, g/sec.
HFPO Dimer Acid

Carbon Bed Removal Efficiency, °/a

1
VE N. Carbon Bed Outlet

6/15/2018

0920-1148

9.16

6.0

3.73E-10

3.06E-04

1.19E-02

3.85E-OS

97.4

2
VE N. Carbon Bed Outlet

6/15/2018

1440-1638

3.16

2.1

130E-10

1.10E-04

2.02E-02

139E-OS

99.5
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APPENDIX A
PROCESS OPERATIONS DATA
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Date 6/12/2018 ~
Time 700 Rnn onn , nrn

Stack Testing 0837 to 1033 (Run 1-Hydrolysis)
A/F column Feed Ratev (pounds per hour)

Charging water to Hyd -venting

Charging Sulfuric acid -venting

Hydrolysis -Wash Tank pressure Transfer to Hydrolysis

Hydrolysis -Phase Settle x' ': x
Vap heels pressure transfer

Vap cycle

Venting after press trap from North/South Acid tank to Hyd

DAF tren to Hyd -venting during transfer X X X X H
Hydrolysis - transfer to Waste Add Trailer

~cruooer rcecircuiauon riow 38 GPM
Scrubber dP 0 TO .25 INWC



6/12/2018

----- ------------
----- -------- --
----- ------------
----- ------------
----_ ------- ---
----- ----- - ----
----- -- ---.
----- --- - ---
----- _-~ ~0~-----



Date 6/15/2018
Time 800 900 1000 1100
Carbon Bed Testing 920-1140 (Run 1 )
HFPO

VEN Product

VEN Precursor

VEN Condensation (REPO)

VEN ABR

VEN Refining

Stripper Column Vent

Division WGS Recirculation Flow





. ~ ~ -

• t t / t ~ `~.
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CHEMOURS - FAYETTEVILLE, NC
INPUTS FOR ~IFPO DIMER ACID CALCULATIONS

Test Data

Run number I 2
Location PPA Carbon Bed - IN PPA Carbon Bed - IN
Date 6/12/2018 6/12/2018
Time period 0837-1033 1832-2019
Operator AS/JL AS/JL

Inputs For Calcs.

Sq. rt. delta P 0.48984 0.52850
Delta H 0.8383 0.9263
Stack temp. (deg.F) 74.0 76.0
Meter temp. (deg.F) 70.3 74.8
Sample volume (act.) 48.990 51.520
Barometric press. (in.Hg) 30.09 30.08
Volume H2O imp. (ml) 12.0 19.0

Weight change sil. gel (g) 20.7 18.1
COZ 0.0 0.0

OZ 20.9 20.9

NZ 79.1 79.1

Area of stack (sq.ft.) 6305 6.305
Sample time (min.) 96.0 96.0
Static pressure (in.HZO) -2.00 -2.00

Nozzle dia. (in.) 0.235 0.235
Meter box cal. 0.9960 0.9960
Cp of pitot tube 0.84 0.84
Traverse points 24 24
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Sample and Velocity Traverse Point Data Sheet -Method 1

Client Operator

Loacction/Plant Date ~p

Source W.O. Number

Duct Type ~ Circular ❑ Rectangular Duct Indicate eppiopriete type

Traverse Type ❑ Particulate Traverse ❑ Velocity Traverse ❑ CEM Traverse

Distance from far wall to outside of rt (in. = C

Port De th in. = D

De th of Duct diameter in. = C-D

Area of Duct ft

Total Traverse Points Ll-I

Total Traverse Points r Port ~Z

Port Diameter in. —Flan e-Threaded-Hole

Monorail Len th

Rectan ular Ducts On

Width of Duct rattan ular duct onl in.

Total Ports rattan ular duct onl

E uivalent Diameter = 2'L* / L+

Traverse Point Locations

Traverse
Point % of Duct

Distance from
Inside Duct
Wall in

Distance from Outside of
Port in

~, ► .-~Iy --~.yt
2 :7 Z~ .Z ~
3 I~ $ ~!, of 1. C 21
4 .~ - ~~ ~•~ ~~1

5 ~~ .~ ~~ ~ Z~!

s 3~.(~ ~Z..1~ ~9.(~ ~,9

e ~~ ~ri•~ "~~ ~~Z
9 ~ 2~. 9~ ~W ~ 5
,o ?8.2 z9.9 -9~ y~7
11 ~ ~ 72 ~Z 3 t,/
,~ .9 ~~.3b ~a.3 ~~

CEM 3 Po(nyLonp Measurmenl Line) Stratiflcaton Polnt Locatlou

~ ~.~67

2 0.50

3 0.833

Flow Disturbances
U stream -Aft .SO
Downstream - B ft ~1.
U stream - A duct diameters L/
Downstream - B duct diameters

Diagram of Stack

~~/l

~ Z~

Duct Diameters Upstream from Flow Disturbance (Distance A)

o.s
50

4~

30

2~

10

NOI@: IT SLBCK 018 < 1L If1C11 US2 tF'H M2II100 1H
(Sample port upstream of pitot port)

Note: If stack die >24" then adjust traverse point to 1 inch from wall
If stack dia <24" then adjust traverse point to 0.5 inch from wall

■OOOOOOOOOm~m..''....~.,.

m------~--~-~~
m-___~-_-_--~~
m---_ -----~!~

~ ~ ~ ~ ~ ~

Stack Diameter > 24 inches ~+~~
1

_ A

+ --
1

— Minimum Number of e ~ ~°

Partiwlate Traverse Points
oawrm~

24 (drwWr) 25 (reclarpularducLs )

20 ~

Traverse Points for Velocity 16

72

— e ~~taar) o cr.~a.~wi:)
(Disturbance =Bend, F~cpension, ConUaction, etc.)

sr~ as or ew~~ oe . ~ x - sa nape

0
2 3 4 5 6 7 8 9 10

Dud Diemetere Downstream trom Fiow Disturbance (Diefence B)



Determination of
Cifent G

L !Plant i}e v ~ 2

urce'~~ J'~~~_

Stack Gas Velocity -Method 2
Operator ~ , ~v ~- PRot Coeff (Cpj . 'Y S`

o.~ ~~ r~ ~ s~~kare.,,~,AB, ~.
W.O. Number ~~ (~~'~^ PIWt TubeiThertno ID ~~~ ~1

Run Number

Time

Barometric Press, in Hg (Pb)

Static Press, in Hz0 (Pstatic)

Source Moisture, Y. (BWS)

Ox, %
CO2, ~

14 : iS ,— t u ~ ~{~"'

~ _ ~ 'j

./4 .3

Z̀f~~

CycloNc Fiow
Detertnina8on Traverse I.ocaUon

peek do Good ~
Y N

L.ak cnedc good ~
Y i N

Leak Check Good 7

Y/ N

Delta P at
O°

p~g1e
yeilding zero
Delta P PoA Pant Delta P

Source
Temp, F°

s Delta P

Source
Temp, F°

s Delta P

Source

Temp, F°
a

~ L

.9~

~Jr ~ ~~

v J i~-

o

o~C9✓

,j ~ ~s/~~

Y

~ l

a• r ~',

~ it
o €3 t t ~ ~'
o ~ ~ 1

~G ~ eX

J ~ ~-

,. V(

U !~ —lV

z

G ~ V ~'S

~6v iv ~q

0 1 r ,~ ~a .
r~ ~~ ~ Rt

Avg Angle Avg Della P 3 Temp

avg DeltaP

Average gas stream velocity, it/sec.

Vol. flow rate ~ actual conditions, wacNmin

Vol. flow rate at standard conditions, dscNmin

s ~ ~S ̀~

~̀~j O,

- Z4 (ram

7c  Ef { / .. 7 7

maC. ~ T..~

MWd= 0.32*02)+(o.aa•cot)+(o,2a•(goo-(coz+off))
MWs = (MVNd' (1- (BWS/ 100~~~+(18' (BVIfS/ 100~~

Tsa = Ts+ 460
Ps = Pb+ (PstatiG 13.6

Vs = 85.49 * Cp* avg DeltaP ̀ ~sa/ Ps* MWs

Qs(act)= 60' Vs' As

Qs(std~ =17.64 * (1— (BINS/ 100)) * (PslTsa) * Qs(act~

Comments

~,~e:
MWd =Dry mdecular weighf souroe gas, Ib/ib-mole.
MWs =Wet molecular weight source gas, Iblib-mole.
Taa =Source Temperature, absolule(oR)
Ps =Absolute stack static pressure, inches Hg.
Vs =Average gas stream velocity. ft/sec.
Qs(act) = vaumetric flow rate of wet stack gas at aaual,
Qs(ald) =Volumetric flow rate of dry stack gas at standard
conditions, dscNmin

\V Y-. T N .,

t: it
Y.:

Method2



EPA Method 0010 - HFPO Dimer Acid Page ~ of o

Project ID

Mode/SouraelD

Samp. Loc. ID

Run No.ID

Test Method ID
Date ID
Sour~e/Locatlon

Sample Date
Baro. Press (fn Hg)
Operator

Chemours % Moisture
PPA Carbon Bed Imp'irtger Vol (ml)

IN Silica gel (g)
1 CO2, °/ by Vol

M0010 02, % by Vol
11JUN2018 Temperature (°F)

PPA CBrbon Bed 'Inlet Meter Temp ("F)e

~C / l Z / 1 S~ StaUc Press (in H2O)
3t~ - o~i
f} ~1 TL Ambient Temp (°F)

Meter Box ID
Actual Meter Box v

Meter Box Del H
1 Z Probe ID /Length
L -1 Probe Material
Q Pitot /Thermocouple ID

g c .dry Pitot Coefficient
p NoaJe ID
i NoaJe Measurements

i.,...~ --~, Avg Noale Die (in)

Area of Stack (ft
"{~ Sample Time

Total Traverse Pts

~'~ K Factor 3 3 5 t.99~ ~
~'r'!ial Mid-Point Final

T ̀ ~"~0` ~_SampleTrain(ft3)
Boro Leak Check @ (in Hg)
') C 1 Pitot leak check good

0.84 Pitotlnspecdon good
Metlwd 3 System good

r

• ~/_Q liEJ~

Z3S ~ 2 3S _ Z3~ Temp Check ~ fes e os - s e
Meter Box Temp "~ }

3 ~ Reference Temp ~
Pass/FaN (+/- 2°) ~ 'Fag I Fan

'Z Temp Change Response ;~ s ' no ~~e no

~:i~~~ ~tT:i~~~~~ ~Lt~~tE+S~i~

~~~ ~~~~ o ~~~~

~~- ~~~ ~~~~ i.

~ i ~fl~~~~ ~ ~ ~ ~~~~~~~ ~S7~ie~J{a~ ~~~~Avg Delta P'

Avg Sgrt Della P

. ~'~

Avg Delta yIf I Total Volume

Avg Sgrt C

.,~~4

Avg Ts Avg Tm

4 ~►v~ 2
~r f~

Mau Max Vac M ~ilt:t
~'7 ~ L

EPA Method 0010 rrc n EPA SW-846

ISOHINETIC FIELD DATA SHEET
client Chemours Stack Conditions
w.o.# i5a18:ooz.oDS Assumed



ISOKINETIC FIELD DATA SHEET
Client

W.O:#

Project ID

Mode/Souroe ID

Samp. Loc. ID

Run No.ID

Test Method ID

Date ID
Souroe/Location

Sample Date

Baro. Press (in Hg)
Operator

Ghemours Stack Conditions
~sa~8:oo2.oD5 Assumed I Actual
Chemours %Moisture

PPA Carbon Bed Impinger Vol (ml)
IN SIAca gel (g)
3' Z CO2, % by Vol

M0010 02, % by Val
11JUN2018 Temperature (°F)

PPA Carbon Bed Jnlet Meter Temp ("F)

(Q,~ l Z/ l ~ Statk Prass (in H2O)

3D~OSS
Ambient Temp (°F)~S /"3 L

EPA Method 0010 - HFPO Diener Acid Page ~ ors
Meter Box ID

Meter Box Y

Meter Box Del H
Probe ID /Length
Probe Material
Pitot /Thermocouple ID
Picot Coefficient
Noale ID
Noale Measurements

,-7 ` ,y Avg Noale Dla (fn)

Area of Stack (ft~)
-7 c}, Sample Time

Total Traverse Pts

2 S K~-actor ~ ~ 3. 3~~994~a
~9Z I~+it:al Mid-Point Final

PAD t G ~ Sample Train (ft3) - — - -
Boro Leak Check @ (in Hg)

~ 7.0 ~ Pitot leak check good
0.84 Pitot Inspection good

Method 3 System good

r•~ st

r~~~ ~~~n~r~r~
.235 .235 . Z 3S Temp Check "`~~I se t Se os 7es e

. Z 3S Meter Box Temp
(~ , ~ ( Reference Temp a~ ~~. D
C( jo Pass/Fad (+/- 2°) i ~ Fap s FaN
~C} Temp Change Response ; ! no es n~i

I

~,.~

0

os~~ ~~~:~a~~r~ ~s~~r-~■~~
~m~~~~z~~~~~ ~~~~~ ~
~~~~~ ~~~~ ~~~~o ~~~~~~~ ~~~~~ e~~s~o ~~~~~~ - . ~~~~ ~~~~s~ - ~i~~~~~ ~~~~~ ~~~~o ~~~~~~~ ~~~~m ~~~~~ ~ ~

~o~~~■ ~~~~m ~~~~~ ~~~~+~~ ~~~~i~~~~~~■~s~ ~~~i~~~ ~~~~~m ~i~~~ ~
~~~~~ ~~E~r~~~ ~~~~~. - ~~~s~~~ ~~~l~~~~ ~~~r:~~~ - ~■s~~~~ ~~~~t~ ~~~~t~~ ~~

Avg Delta P Avg DeMa,~
D ~'~q~~ Z ~S '~~ ~j 2 1►z

Avg Sgrt Delta P Avg Sgrt Del h
3 L ̀ 1 r

Q,5~8 5~

~1 Vq~u~ Avg Ts Avg Tm /% MiNMax Min/MaxD L r~ ~r~• ~~~ 9(n "74 .'is l(o(l~~ I Hof ll
Max Mau Vac IvT;~/Max

S~~ 35 ~z
EPA Method 0010 .nom EPA SW-846

_~



SAMPLE RECOVERY FIELD DATA
EPA Method 0010 - HFPO Dimer Acid

Cllent Chemours
Location/Plant Fayetteville, NC

W.O. #
Source &Location PPA Carbon Bed Inlet

Run No. 1 Sample Date ~C ~ ~ ~ Recovery Date ~ ! ~'

Sample I.D. Chem~rs - PPA Carbon Bed - IN - 1 - M0010 - Analyst ~ ~ Filter Number ~~

Impin er
1 2 3 4 5 6 7 Imp.Total 8 Total

Contents Empty HPLC H2O HPLC H2O Silica Gel

Final ~ `~~ 1 a 3 ~3 ~ ~ 7

Initial 0 100 100 ~ 300

Gain ~ . / '3 ~ ~ 7. T•~ 7'~ 
Z>~'

Impinger Color c.~,,~.ad Labeled?

Silica Gel Condition ~~ Sealed?

Run No. 2 Sample Date ~ /V"r~ Recovery Date Z

~'qISample I.D. Chemours - PPA Carbon Bed - IN - 2 - Moo10 - Analyst Y" Filter Number

Impinger
1 2 3 4 5 6 7 Imp.Total 8 Total

Contents Empty HPLC H2O HPLC H2O Silica Gel

Final ~ ~ Z'

Initial ~ goo goo ~ soo

Gain
7.0 "' '3 'Z— G~ {~`1 3 Z.l

Impinger Color Labeled?

Silica Gel Condition ~~x~i- Sealed? ~

Run No. 3 Sample Date Recovery Date

Sample I.D. Chemours - PPA Carbon Bed - IN - 3 - M0010 - Analyst Filter Number

Impin er
1 2 3 4 5 6 7 Imp.Total 8 Total

Contents Empty HPLC H2O HPLC H2O Silica Gel

Final

Initial goo goo soo

Gain

Impinger Color Labeled?

Silica Gel Condition Sealed?

15418.002.005

Check COC for Sample IDs of Media Blanks



Source Gas Analysis Data Sheet -Modified Method 3/3A

Client. G'(~QMp~rc, Analyst Skh u~1YS

Location/Plant !~ ft v. I ~ G Date (v/ ~ y/ (4s

Source ~t ~r le ~ Analyzer Make &Model 52t'va,~,X ~ 4ya

W.O. Number~~, ~}►~.a,2.rar~• ODv 1

Calibration

Calibration Gas Calibration Gas Analyzer Analyzer
Analysis Value Value Response Response
Number Span O~ (%) COQ (%) O~ (%1 COQ (%1

1 Zero 0 O C7

2 Mid II. ̀13 $•°I~3 !(,~'1 ~.~

3 Hf h 2l 14 ~SS 2 16-G

Average

Analyzer Analyzer
Run Response Response

Number Analysis Time O~ (%1 CO, f%1

1 1(• 2 ~O' o c7 -o

2

3

Average

Analyzer Analyzer
Run Response Response

Number Analysis Time OZ (%) COZ (%)

1

S an C tinder ID

Mid CC~'~2q~9~

Hi n .S(~ G I t~~ ~ o ~4

•*Report ail values to the nearest 0.1 percent



CHEMOURS - FAYETTEVILLE, NC
INPUTS FOR HFPO DIMER ACID CALCULATIONS

Test Data

Run number 1 2
Location PPA-STK PPA-STK
Date 6/12/2018 6/12/2018
Time period 0837-1033 1832-2019
Operator MW MW

Inputs For Calcs.

Sq. rt. delta P 0.69578 0.67127
Delta H 0.7713 0.6192
Stack temp. (deg.F) 80.6 82.5
Meter temp. (deg.F) 70.1 75.2
Sample volume (act.) 43.540 39.820
Barometric press. (in.Hg) 29.99 29.98
Volume Hz0 imp. (ml) 21.0 9.0

Weight change sil. gel (g) 12.8 9.8
COz 0.0 0.0

Oz 20.9 20.9

°/a NZ 79.1 79.1

Area of stack (sq.ft.) 4.909 4.909
Sample time (min.) 96.0 96.0
Static pressure (in.HZO~ 0.23 0.21

Nozzle dia. (in.) 0.191 0.185
Meter box cal. 0.9916 0.9916
Cp of pitot tube 0.84 0.84
Traverse points 24 24

8f6l201R 11:00 AM V:VASData\Clirnt Folders.A-F1Chemours\I5418.002.00i June 2018 Carbon Bed Stack Test~Data\061 t IN PPA STK LB~V.xlsx



Sample and Velocity Traverse Point Data Sheet -Method 1
Giant G VI.~+KOu✓~~ ~peralor I' ~~

LoacuoNPtant ~~ C Dete G
Source W.O. Number L;~{{~~.~~~'~

Type ~ Ctroular p Reclenpular Duet Mid~"0P1OP"~"r"'
irsa Typo ~ Pertiwlete Traverse ~ Velodly Traverse ~ CEM Traverse

Distance from far well to oWtde of port (In.) Q C y"
Pool De th h. ■ 0

Oe fh of Dud dVameter n. = GD if
Area of Duct IY~
Total Traverse Potrtts 'li
TWaI Traverse Polnts r Port Z
Port Oiemeter Fla Threaded-Hole
Monorail L .J
R~cten ularDuctsOn

Wf~h o(D redan r duct on In.
Total Ports recta utar duct o
E Wvale~t Dlemeter s Z'LhIV L+W

Traysns Point Locatlons

Traverse
PolM % of oua

Distance from
Inside Duct
wee n

Distance from Outslda of
PoA In

~ 2•t ~9 ~~

Z ~ ̀~

3 ~L~b c

a Z ~~
5 ,s 22 ~l~
8 J ~!" J(' ~ ̀!

7 ~ ~ ~ ~ ~ ~j

8 2 ~ 3 ~ '!L

e ~3 't.~ 1 ~/
~o ~3- 2F~ CZ
„ _ 28,E kZ
~z Z`C~ ~ 4 ̀t

cE]I a van ►M»u~m«ti W,.) atr.dnealon 7o~nt taotwn.

1 0.167

2 0.50

3 O.B33
NO[0: 1f S[BgC 0{E ~ 7'L II1G7 1159 tYA MBVIOO 7A

(Semple port upstream of pant port)
Nate: K efack dla >24' then adf ust Vaverya point to 1 ktch hwn wall

H nmck die 41' then adJwt hevene point l0 0.5 Inch Gom well

U eam-Aft 't32
~owrutream - B fl ~ 'L
U tream - A duct diameters .~-
Oownstreem - B (duct dtamatersl ~4

ti3Z

0~

a
tiyz

v

Duct Dlometerf Up~ om flo Dirturbance (Olstarrce A),~-- -- -

Stack Dtamelar ~ ~4lrxhes o...e.e
a ~

a ---

a.ma~Yt. Trov.n. POY~b

a~ ~~~ ~ ,
Lza

0
r~w.~ was r~ v~oaY to

12

p ~ t~.n. u.a.w.~(EN.mwnea ~B«w. H,pw~on, co,o~c(on. Nom)

Uud Dlanwtan Oawrultrm Mom FNw DYNN~nu (Ol~trna D)

~~~~~~~~~mmmo~m~m~m~m~o■~mo~~~~~~■~r~■■~r~~oo~~~m~m~~~~~~..n~e~~~~o~~~~~~o~~~~~~~~~o~oo~~~s~r~rr~~o~~~~i~D~~~~~~~m~~L7~~.D ~ii~~~lE~~ml~iIll'I. ~~~~~~~~~~~~~Im~~~~~~i~~~m~om~~~~~~~~~■~■~mm~~~+w~~~~~■~~~a

.~~~~~~~~~mmm~o~~~mm~o~om~mo~o~~amom~mm~a~mo~~moo~m~momon~~~m~nm~~~mmo!o~~~~m~000mom~o~~as~~~r~Q~o~~~~~~~~~~~~~mF~~- o■~~■w~~~~c~o~r~~a~~~■~~~~~momom~s~~~w~r~~~~omom~~■~~~~~~~~m~m~~e~~w~~~r~~~so



Determination
Client e,

Location/Plant ~ ~

Source ~Pr7

of Stack Gas Velocity -Method 2
Operator / '► V~

Date ~ () i~~~

W.O. Number ' 1

Pitot Coeff (Cp) ~ W o
Stack Area, ftZ (As)

Pltot TubefThermo ID

Run Number
Time

Barometric Press, in Hg (Pb)
Static Press, in HZO (Pstatic)

Sou~Ce Moisture, % (BWS)
Oyu

C. ~yr

— ~~ 0

—1'Q, y.
,nom

Cyclonic Flow
Determination Traverse Location

Leak Check good ?
N

Leak Check good ?
Y / N

Leak Check good ?
Y / N

Delta P at
O°

Angle
yeilding zero

Delta. P Port Point Delta P

Source
Temp, F°

Ts Delta P

Source
Temp, F°

Ts Delta P

Source
Temp, F°

Ts

~. ~ ' l
0. ~~

0~

~, 8 ~ ~ N
p -~ ; S

~~~a8 5 ~ ~
O. o'g l c`~ . ~ 3 c7
~.~0 O.7
coo ~ O.
~_u ~ ~ /
a• ~ g S O. -t-~ 7 /
o~ ~? ~ ►Z . ̀7 Z ~7

— —, --
o O, ~ ~
c~ . ~
o O ~
~ $
p D Si 8

c7. ~'
7 3

Z~
~7~

O
a_v~ io ~u
a.o7 ~ c7.77

Avg Angle Avg Delta P &Temp

avg eNaP
Average gas stream velocity, ft/sec.

Vol. flow rate @actual conditions, wacf/min

Vol. flow rate at standard conditions, dscf/min

~ ' ̀~l0 9

~,7 ~ ~ 3

NMfd =(0.32 ~oz7+(o.aa •coZ)+(o.ze i(~oo-(coz+oz)))
MIWs = (hAWd` (1-(BWS1100)~~+ (18' (BUYS/1000

Tsa = Ts+ 460
Ps = Pb+ (Pstatid13.6~

Vs = 85.49 "Cp"avg DeknP ' Tsa/ Ps` MWs

Qs (std = 17.64' (1— (B WS / 100))'" (PslTsa~'" Qs(act)

where:
MWd =Dry molecular weight source gas, Ib/Ib-mole.
MWs =Wet molecular weight source gas, Ib/Ib-mole.
Tsa =Source Temperature, absolute(oR)
Ps =Absolute stack static pressure, inches Hg.
Vs =Average gas stream velocity, ft/sec.
Qs(act) =Volumetric flow rate of wet stack gas at actual, wacf/min
Qs(std) =Volumetric flow rate of dry stack gas at standard
conditions, dscf/min

method~l.x~sts



ISOHINETIC FIELD DATA SHEET
Client

w.o.#
Project ID

Mode/Source ID
Samp. Loc. ID

Run No.ID

Test Method ID

Date ID
Source/Location

Sample Date

Barn. Press (in Hg)
Operator

Ghemours 5tac
15418.W2:005
Chemours °/a Moisture
PPA Impinger Vol (ml)
STK Silica gel (g)
1 CO2, % by Vol

M0010 02, °/a by Vol
11JUN2018 Temperature (°F)
PPA Stack Meter Temp ("F)

(~+ t Static Press (in HZO)

Ambient Temp (°F)

EPA Method 0010 - HF~O Diener Acid _ Pa9a or_
k COnditlOnS Meter Box ID
Assumed Actual Meter eox r

•' Meter Box Del H
-~ Probe ID /Length
J,~ Probe Material
p~~Pitot /Thermocouple ID

~, , Pitot Coefficient
~'~- # Noale ID

NoaJe Measurements
" . .2 Avg Noale Dia (in)

Area of Stack (ft
~- ~~ ~~ Sample Time

Total Traverse Pts

K "~ ̂ tor ~ 2

ii  ,al Mid-Point Final
Sample Traln (fl')

Boro Leak Check @ (in Hg)
'~ Pitot leak check good
0.84 Pitot Inspectlon good

Method 3 System good

'[~'~~iri~ s
- -

~~iT1~5~

Temp Check re- es e~ F sf f ~e ~e~
• ~ Meter Box Temp

Reference Temp
Pass/Fail (+/- 2°) s !Fall ~/ Fall
Temp Change Response i no / no

~l•I'•~.~f~ S~R:Y~.7

~~~~~`t~r~~~:~~~z•~~.~~=s~r~ar~~~~~ ~

~n~'S ~t~cf,!~.~3~~~~i7i'Z'~ «~~r~ii~F~l~~ ~I~~ '- ~~ii~i2F!L•iE►7~:C~~n3'~~i~'-~ ~ ~Gl % ~"l~~L~~ ~
~~~5'~~~~c1~~~~~~-~~~r~ii4~r~7r i~~7~ , ■~■~~~~lE ~t•~~t~i`~~~~~ E~I~~~I~J~~ - ~~~~~~■~r~~«m`c~~~ - - r~~~■F:a ~~~~~~~~~~~~-~.~~~ ~r~~i~ ~~

~~~~~~~~s~~+~~~r~~~~ _ ~ ~ ~ ~csr~~a ~~o~~.~~~s~r~-~rn~~~~~ •. r~■~~~a ~~~~~~
Av Delta P A: g Delta H Tota'Vo~m ~O.

3 ~
~- Avg Sq DeRa P Avg Sgrt Del H Comments:o.b°I~ p ~b~9~~

r ~ Z~,~t~
~.ti~ °

~i1~
M~ Vac M! N~ 4~

EPA Method 001C ~m EPA SW-846



ISOHINETIC FIELD DATA SHEET
Client Chemours Stack Conditions
W.O.# 15418.0o2.00s Assumed
PrnJect ID Chemours %Moisture
Mode/Source ID PPA Impinger Vol (ml)
Samp. Loc. ID ~ STK Silica gel (g)
Run No.ID 2 CO2, % by Vol
Test Method ID M0010 02, % by Vol
Date ID 11JUN2018 Temperature (°F) ~
Source/Location PPA Stack Meter Temp ("F)~
Sample Date —~ Static Press (in HZO) ~
Baro. Press (in Hg) ~ ~
Operator Jh4'~^r Ambient Temp(°F)

l n"l "j" r11C+~%~~.

n

EPA Method 0010 - HFPjO Dimer Acid Pa9e1or_~'
Meter Box ID 3 (

K ~ c^ :f0~
C__

ACfUaI Meter Box Y (~ .
Meter Box Del H I ~iiial Mid-Point FinalProbe ID /Length Sample Train (ft') ~ ~~ ~ ~
Probe Material ;Borg Leak Check @ (in Hg) C rG. C,~✓ Pitot /Thermocouple ID Pitot leak check good ! no / no noLv,t~ Pitot Coefficient 0.84

--t—
Pitot Inspection good J no / no / r1pNoaJe ID Method 3 System good .yes. / no ye& / no yes ! naNoale Measurements ~ ( ~ )~, Temp Check fe- es e Os - e5 e

Avg NoaJe Dfa (in) Meter Box Temp
Area of Stack (ft2) ~ 1 Reference Temp
Sample Time Pass/Fail (+/_ 2°~ a FaiF /failTotal Traverse Pts Temp Change Response i s no ! no

~ yo ~.s
> ~,~

A~S~~n~P 
C~A;~ol nr7 3~~,~

~,
Avg Sgrt Deity P Avg Sgrt el H Comments:

0. t~~1.~'7 L D .7'~L3~{~3

~~,•J

1 /

~~~~~

~i~..

~~~

s~' ̀~~ , a I ~~r%~~
Method 001(fi ~m EPA SW-846



SAMPLE RECOVERY FIELD DATA
EPA Method 0010 - HFPO Dimer Acid

Client
Location/Plant

Chemours
Fayetteville, NC

W.O. #
Source &Location PPA Stack

15418.002.005

cam. ~~, ~kz l~~Run No. 1 Sample Date Recovery Date

Sample I.D. Chemours - PPA - STK - 1 - M0010 - Analyst Filter Number /~~—_
Im in er

1 2 3 4 5 6 7 Imp.Total 8 Total
Contents Empty HPLC H2O HPLC H2O Silica Gel

Final f'~'3 ~~ ~ Z ~~ ~'~.~

Initial ~ goo goo ~ soo
Gain ~ ' Z L L 2 ~ ~ Z'~ ~ ̀~'.~

Impinger Color ~~CA7w Labeled? V

Ua~Silica Gel Condition Sealed?

Run No. 2 Sample Date ~~ Recovery Date ~ l~ If
Sample I.D. Chemours - PPA - STK - 2 - M0010 - Analyst ~ Filter Number

Impin er
1 2 3 4 5 6 7 Imp.Total 8 Total

Contents Empty HPLC H2O HPLC H2O Silica Gel

Final G~~ ~~" ~

Initial ~ 100 100 ~ 300

Gain ~ ~ — ̀ ~ ~ ~~ ~ ~~~
Impinger Color ~/4Q,e~yV►- Labeled?
Silica Gel Condition ~ Sealed? r

Run No. 3 Sample Date Recovery Date
Sample I.D. Chemours - PPA - STK - 3 - M0010 - Analyst Filter Number

Im finger
1 2 3 4 5 6 7 Imp.Total 8 TotalContents Empty HPLC H2O HPLC H2O Silica Gel

Final

Initial goo goo soo
Gain

Impinger Color Labeled?
Silica Gel Condition Sealed?

Check COC for Sample IDs of Media Blanks



METHODS AND ANALYZERS

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: AJS
Source: PPA OUTLET Date: 12 Jun 2018

File: C:\Users~Administrator.WINDOWS-2GHELJO\Desktop\Chemours PPA June 2018.cem
Program Version: 2.0, built 21 Feb 2015 File Version: 2.02

Computer: WINDOWS-2GHELJO Trailer: 26
Analog Input Device: MCC USB-1608G

Channel 1
Analyte
Method
Analyzer Make, Model &Serial No.
Full-Scale Output, my
Analyzer Range,
Span Concentration,

Channel 2
Analyte
Method
Analyzer Make, Model &Serial No
Full-Scale Output, my
Analyzer Range,
Span Concentration,

Os
EPA 3A, Using Bias

Servomex 1440 S/N 0144001
1000
25.0
21.0

CO2
EPA 3A, Using Bias

Servomex 1440 S/N 0144001
1000
20.0
16.6

v~-T~ .:;
SOLUTIONS



CALIBRATION DATA
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: AJS
Source: PPA OUTLET Date: 12 Jun 2018

Start Time: 13:36

02
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

11.9 CC429490
21.0 SG9169108

Calibration Results
Zero 11 my

Span, 21.0 % 874 my

Curve Coefficients
Slope Intercept
41.10 11

CO2
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

8.9 CC429490
16.6 SG9169108

Calibration Results
Zero 6 my

Span, 16.6 % 835 my

Curve Coe~cients
Slope Intercept
50.00 6

:;
SOLUTIONS,



CALIBRATION ERROR DATA
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: AJS
Source: PPA OUTLET Calibration 1 Date: 12 Jun 2018

Start Time: 13:36

Oz
Method: EPA 3A
Span Conc. 21.0 °/a

Slope 41.10 Intercept 11.0

Standard

Zero
11.9
21.0

Result

0.0
11.9
21.0

Difference

0.0
0.0
0.0

Error

0.0
0.0
0.0

Status
Pass
Pass
Pass

CO2
Method: EPA 3A
Span Conc. 16.6

Slope 50.00 Intercept 6.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
8.9 9.0 0.1 0.6 Pass
16.6 16.6 0.0 0.0 Pass

~T ~:SOLUTIONS ,



BIAS
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: AJS
Source: PPA OUTLET Calibration 1 Date: 12 Jun 2018

Start Time: 13:43

02
Method: EPA 3A
Span Conc. 21.0

Bias Results
Standard
Gas
Zero
Span

Cal.
%
0.0
11.9

Bias Difference
% %
0.2 0.2
11.6 -0.3

Error
%
1.0
-1.4

Status
Pass
Pass

CO2
Method: EPA 3A
Span Conc. 16.6

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span 9.0 8.9 -0.1 -0.6 Pass

:;
S O_LUTIONS ~,



RUN DATA
Number 0

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: AJS
Source: PPA OUTLET Calibration 1 Date: 12 Jun 2018

Time ~2 COz
/a /o

Response Time
In Eastern Time
1 Min Response

13:56:14 0.2 0.1
13:56:24 0.2 0.1
13:56:34 0.2 0.1
13:56:44 0.2 0.1
13:56:54 0.2 0.1
14:57:10 Begin OZ/CO2 up
13:57:04 0.1 0.1
13:57:14 0.1 0.1
13:57:24 0.2 0.1
13:57:34 0.2 0.1
13:57:44 6.3 4.0
13:57:54 11.1 8.7
14:58:10 End 02/CO2 up

13:58:04 11.5 8.9
13:58:14 11.5 8.9

14:58:30 Begin 02/CO2 down
13:58:24 11.6 8.9
13:58:34 11.6 8.9
13:58:44 11.6 8.9
13:58:54 11.6 8.9
13:59:04 6.7 5.6
13:59:14 0.5 0.3
14:59:30 End 02/CO2 Down
13:59:24 0.2 0.1
13:59:34 0.2 0.1
13:59:44 0.2 0.1
13:59:54 0.2 0.1
14:00:04 0.1 0.1
Avgs 4.0 3.1



RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: AJS
Source: PPA OUTLET Calibration 1 Date: 12 Jun 2018

Time 02 CO2
/o /o

18:33 20.4 0.1
18:34 20.4 0.1
18:35 20.4 0.1
18:36 20.4 0.0
18:37 20.4 0.0
18:38 20.4 0.0
18:39 20.4 0.0
18:40 20.4 0.0
18:41 20.4 0.0
18:42 20.4 0.1
18:43 20.4 0.1
18:44 20.4 0.1
18:45 20.4 0.1
18:46 20.4 0.1
18:47 20.4 0.1
18:48 20.4 0.0
18:49 20.4 0.0
18:50 20.4 0.0
18:51 20.4 0.0
18:52 20.4 0.0
18:53 20.4 0.0
18:54 20.4 0.1
18:55 20.4 0.1
18:56 20.4 0.1
18:57 20.3 0.1
18:58 20.3 0.1
18:59 20.3 0.1
19:00 20.3 0.1
19:01 20.3 0.0
19:02 20.3 0.0
19:03 20.4 0.0
19:04 20.4 0.0
19:05 20.4 0.0
19:06 20.4 0.0
19:07 20.4 0.1
19:08 20.4 0.1
19:09 20.3 0.1
19:10 20.3 0.1
19:11 20.3 0.1
19:12 20.3 0.1
19:13 20.3 0.0
19:14 20.4 0.0

~'~7~~J~ C/~~ L1V
-V • • S4



RUN DATA
Number 1

Client: Chemours
Location: Fayetteville, NC
Source: PPA OUTLET Calibration 1

Project Number: 15418.002.005.0001
Operator: AJS

Date: 12 Jun 2018

Time Oz COZ
/o /o

19:15 20.4 0.0
19:16 20.4 0.0
19:17 20.4 0.0
19:18 20.4 0.1
19:19 20.4 0.1
19:20 20.4 0.1

PORTCHANGE
RESTART

19:30 20.3 0.0
19:31 20.3 0.0
19:32 20.3 0.1
19:33 20.3 0.1
19:34 20.3 0.1
19:35 20.3 0.1
19:36 20.3 0.1
19:37 20.3 0.1
19:38 20.3 0.0
19:39 20.2 0.0
19:40 20.3 0.0
19:41 20.3 0.0
19:42 20.3 0.0
19:43 20.3 0.0
19:44 20.4 0.1
19:45 20.4 0.1
19:46 20.3 0.1
19:47 20.4 0.1
19:48 20.4 0.1
19:49 20.4 0.1
19:50 20.4 0.0
19:51 20.4 0.0
19:52 20.4 0.0
19:53 20.4 0.0
19:54 20.4 0.0
19:55 20.5 0.0
19:56 20.5 0.0
19:57 20.5 0.1
19:58 20.5 0.1
19:59 20.5 0.1
20:00 20.5 0.1
20:01 20.5 0.1
20:02 20.5 0.1
20:03 20.5 0.1 c ~~ I~~

\~~~~~~~



RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: AJS
Source: PPA OUTLET Calibration 1 Date: 12 Jun 2018

Time 02 COz
/o /o

20:04 20.5 0.0
20:05 20.5 0.0
20:06 20.6 0.0
20:07 20.6 0.0
20:08 20.6 0.0
20:09 20.6 0.0
20:10 20.6 0.0
20:11 20.6 0.1
20:12 20.6 0.1
20:13 20.6 0.1
20:14 20.6 0.1
20:15 20.6 0.1
20:16 20.6 0.1
20:17 20.6 0.1
20:18 20.6 0.0
20:19 20.6 0.0
Avgs 20.4 0.1

V1l'F~T'
SOLUTIONS



RUN SUMMARY
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: AJS
Source: PPA OUTLET Calibration 1 Date: 12 Jun 2018

Os CO2
Method EPA 3A EPA 3A
Conc. Units

Time: 17:30 to 19:20

Run Averages

20.4 0.1

Pre-run Bias at 13:43

Zero Bias 0.2 0.1
Span Bias 11.6 8.9
Span Gas 11.9 8.9

Post-run Bias at 19:21

Zero Bias 0.1 0.0
Span Bias 12.2 8.9
Span Gas 11.9 8.9

Averages corrected for the average of the pre-run and post-run bias

20.6 0.0

:;
SOLUTIONS



BIAS AND CALIBRATION DRIFT
Number 2

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: AJS
Source: PPA OUTLET Calibration 1 Date: 12 Jun 2018

Start Time: 19:21

OZ
Method: EPA 3A
Span Conc. 21.0

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 11.9 12.2 0.3 1.4 Pass

Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.2 0.1 -0.1 -0.5 Pass
Span 11.6 12.2 0.6 2.9 Pass

*Bias No. 1

COZ
Method: EPA 3A
Span Conc. 16.6

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 9.0 8.9 -0.1 -0.6 Pass

Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.1 0.0 -0.1 -0.6 Pass
Span 8.9 8.9 0.0 0.0 Pass

*Bias No. 1

v~T :.:;
SOLUTIONS



CHEMOURS - FAYETTEVILLE, NC
INPUTS FOR HFPO DIMER ACID CALCULATIONS

Test Data
Run number 1 2
Location VE N. Carbon Bed IN VE N. Carbon Bed IN
Date 6/15/2018 6/15/2018
Time period 0920-1148 1440-1638
Operator ~ gp

Inputs For Calcs.
Sq. rt. delta P 0.63825 0.69650
Delta H 1.0863 1.3092
Stack temp. (deg.F) 92.7 100.2
Meter temp. (deg.F) 1053 105.3
Sample volume (act.) 54.050 59.659
Barometric press. (in.Hg) 29.95 29.92
Volume Hz0 imp. (ml) 29.2 303
Weight change sil. gel (g) 21.8 20.5
COz 0.0 0.0
Oz 20.9 20.9
Nz 79.1 79.1

Area of stack (sq.ft.) 6.305 6305
Sample time (min.) 96.0 96.0
Static pressure (in.HzO) -4.20 -4.20
Nozzle dia. (in.) 0.218 0.218
Meter box cal. 0.9916 0.9916
Cp of pitot tube 0.84 0.84
Traverse points 24 24

8!620184:52 PM V:VASData\Clirnt Folders.A-klChemours\Ii416.002.005 June 218 Carbon Bed Stack Test~Ilata\06IIIB VE North Carbon Bed IN LBW.xlsx



/V~~~~

Sample and Velocity Traverse Point Data Sheet -Method 1

Client lr ~ ~ ~ s~' Operator

Loaction/Plant ~ ~ Date~~~~ ~'

Source ,r W.O. Number

Duct Type ~ Circular ❑ Rectangular Duct IMicateapproprietetype

Traverse Type +~ Particulate Traverse ❑ Velocity Traverse ❑ CEM Traverse

Distance from far wall to outside of ort in. = C -~ ~i ~ c~ ̀ t

Port De th in. = D " ~ ~d, ¢`

De th of Duct diameter in. = C-D ^ ~ ~ °

Area of Duct ft

Total Traverse Points

Total Traverse Points er Port

Port Diameter in. --- Flan e-Threaded-Hole

Monorail Len th
Rectan ular Ducts Onl

Width of Duct, rectan ular duct onl in.

Total Ports rectan ular duct onl

E uivalent Diameter = 2'L` / L+

Traverse Po t Locations

Traverse
Point % of Duct

Distan e from
Inside Duct
Wall in

Distance from Outside of
Po in

1

2

3 ~

4 t I

5

6 y~ ~

7 F ~ `

8 '~ ~ ~ J

9

10 p ~ ~} ~ ~

3 ~ '~3
~2 ~ A

CEM 3 Point~Long Measurment Line) Stratiflcaton Point Locations

1 0.167

2 0.50

3 0.833
rvuie: it siacrc aia ~ i c mcn use crr~ wie[noa irj

(Sample port upstream of pitot port)
Note: If slack dia >24" then adjust traverse point to 1 inch from wall

If stack dia <24" then adjust traverse point l0 0.5 inch from wall

.=00~000OOmm~.~~~~~m~~~m~~
o~~—m~~~~■~~~~o~~~m~~~~~~~~•o~~~~s~~ ~~~t~o~~~~~~~~~~~mo~—~~-~~~~~~~o~~~~~~~~~~~~
n---s~--—■~m• 'o~~~~~~~~~~~~mr~---_---~~m~~~~~~~~~~~~m■~~--wt--~■■~--

?.

Flow Disturbances
U stream -Aft ~ 7 ~ ̀
Downstream - B ft ~ "
U stream - A duct diameters
Downstream - B duct diameters

Diagram of Slack

t ~l

~ ~~°~ t `~~ ~~,~—...

~~~

0.5
50

f

Y ao

30

2~

Duct Diameters Upstream from Flow Disturbance (Olstance A)

Stack Diameter > 24 inches

Minimum Number of

Particulate Traverse Points

24 (Grcular~25 (rectangular ducts ~

Zo

Traverse Points for Vebcity 18

~ Q (Disturbam:e =BeiM, Eupansion, CaNraction, eic.)
;<a ,

~~~~
1
A

i ~.~
a sn.

orewrw~.

Y

~z

8 (cNcuh~) B {McdnpWat)

stecx Do a epu«ekm ~b . i2 .1a a¢nea

0
2 3 4 5 B 7 8 9 10

Duct Diemelers Downstream fmm Fbw Disturbance (Distance 8)

■0000000aommmo~~~~~m~mm~m~a~~~~~~~~~~~~o~~~~m~~~~~~~
o~~~~m~~~~~~~o~~~~~~~~t~~~t~o~~~~~~~~~~~~.. o~--~~~~~~~~~. 'o~~~~~~~~~~~~
m--------~~~~m~~~~~~~~~~~~

~~e



~YU ~ ~i~
Determination of Stack Gas Velocity -Method 2

Clierrt ~ V ~ ~~ { Operator Pitot Coetf (Cp)

LocaUonlPlant i~ (,,' Date Stack Area, lt~ (Ash U ``

Source Number Pitot TubefTharmo ID p

c

y Run Number

Time

' BaromeVlc Press, in Hg (Pb)

StaBc Press, in Hi0 (Pstatic)

Source Moisture, % (BWS)

Ox~

CO=, N.

{ ~(~

i ,,

" ~` `

M ~ ~

CyC10111G FIOW

Determinatloo Traverse Location
Leak,- good 7

YIN
Leak Check good 7

YIN
Leek Check good ?

Y / N

Delta P at
°

Angle
yeilding zero
D a P Porl Point Delta P

Source
Temp, F°

s Delta P

Source
Temp, F°

Ts Delta P

Source
Temp, F°

s

t.

;~~'
E ~"T

C~
~ ~

~^—'t

t% CJ

'~' ~I,'.
L p~

Pv"

>

ip "

~,{

t

s

~j t

a
tl

~~ dg~Gj

V 7

f

t lr~

¢g

t 6/

~ ~ ~ 1d ~C~

n ~ L

~~

Avg Angle Avg Delta P &Temp

avg DeltaP

Average gas stream velocity, ft/sec.

Vol. flow rate ~ actual wnditions, wacf/min

Vol. flow rate at standard conditions, dscf/min

~~

r ~ 1

~ ~ '`"

"~

MWd = 0.32 * p2~+ 0.44' CO2~+ 0.28 * 100 - ~CO2+ 0~~~

MWs = (MWd* (1- (BWS! 100)))+(18 * (BWS/ 100) - ~ f;,

Tsa = Ts+ 460 ~ ~ g~ `° ̀'' ~ ~
Ps = Pb+ (Pstatio/ 13.6) ~ ~ ~ ~r -~ ~ ~ ~" ~°'

Vs = 85.49 * Cp* avg DeltaP " Tsa/ Ps* MWs

Qs(act)= 60 ̀ Vs` As

Qs(std) =17.64 * (1- (BWS! 100))"' (Ps/Tsa )" Qs(act)

Comments

where:
MWd =Dry molecular weighf source gas, Ib/Ib-mole.
MWs =Wet molecular weight source gas, Ib/lb-mde.
Tea =Source Temperature, absolute(oR)
Ps =Absolute stack static pressure, inches Hg.
Vs = Average gas stream velocity, ft/sec.
Qs(act) =Volumetric flow rate of wet stack gas et actual,
Qs(std) =Volumetric flow rate of dry stack gas at standard
conditions, dscNmin

IM/J~Ofi/q O~ONFMIWMULTNJIB

Method2



ISOKINETIC FIELD DATA SHEET EPA Method
Client Chemours Stack Conditions Meter Box ID
W.O.# 15418:002:005 Assumed Actual Meter Box Y
Project ID Chemours °/ Moisture ~~ 'MeterBox Del H
Mode/Source ID VE North Carbon Bed Impinger Vol (ml) Probe ID /Length
Samp. Loc. ID IN SNica gel (g) Probe Material
Run No.ID 1 CO2, % by Val 0 Q PRot /Thermocouple ID
Test Method ID M0010 02, °/ by Vol ' ~ C ," Pftot Coefficient
Date ID 11JUN2018 Temperature (°F) NoaJe ID
Sour~e/Location VE sJorfh Carbon Bed Jnlet Meter Temp ("F) ~~ R NoaJe Measurements
Sample Date Static Press (in H2O) Avg Noale Dla (in)
Baro. Press (in Hg)

Area of Stack (flZ)
Operator Ambient Temp (°F) ~ ~ Sample Time

Total Traverse Pts

0 6~1,~ 
+

0 - HFPO Diener Acid Page ̀  of

~ K Factor',,
1—

I:~iLal Mid-Point Final
Sample Train (ft3)

Leak Check @ (in Hg)
Pitot leak check good
PRot Inspection good
Method 3 System good

~.~ ~y- ~~ai~~i

~~ t t

~ti19 I _ ~L~ a Temp Check _ ~ re- se t Sei I'o I se t~e~
Meter Box Temp

~j Reference Temp
~ Pass/Fail (+/- 2°) Pass !Fad Pass / FaU

Temp Change Response Si yes: / no yes / no— —

~̀

u

c

C1 ~f ~L.D 'L D 1, -
~ 0

m4, ~ '3
Avg D ifa Avg Delta Total Volume Avg Ts Av T Min/M Mf au ax Max Vac i i~~10~ aYo E,E~6 .OSt~ 2.Z0~' 1 o~s.`~i` ~~-~~ \ti~~(~~ ~ ~i.~ 1

Av~
SgZrt Delta Q~ ~Av~SgrtODe~ Comments: ~ Method 001C fr m EPA SQW-846
~~L`? ~l

o ~ c~3 ~ ti 1 P.~~" z cP,~. ri~" b~ ~ ~~ S ~,~~~j ~~~ ~ ~ ~U , ~J .~L ~' i b ~~ Y~



ISOKINETIC FIELD DATA SHEET EPA Method 001 +- HFPO Diener Acid Page ~ of lCi~ent Chemours Stack Conditions Meter sox i~
w.o.# ~sate:oo2:005 Assumed Actual Meter Box Y ~ C ~` ̀0~ ~ 6~JPmJect ID Chemours %Moisture ~~ Meter Box Del H —~~~ I ,it dl Mid-Point Fin21Mode/Source ID VE North Carbon Bed Impinger Vol (ml) 30,3 Probe ID /Length Sample Train (ft3) ~~ nSamp. Loc. ID IN SUica gel (g) ~j, Probe Material Bo Leak Check Q (In Hg) ~~ "`—Run No.ID 2 CO2, % by Vol O Pitot /Thermocouple ID O Pitot leak check good 7 no yes / ~o / noTest Method ID M0010 02, % by Vol '7,0. Pitot Coefficient 0.84 Picot Inspection good yE+ t no yes / no I noDate ID 11JUN2018 Temperature (°F) O NoaJe ID , ~/ Method 3 System good ~ t no yes / no / noSource/Location VE North Cafion Bed inlet Meter Temp ("F) ~ NoaJe Measurements ,y , ~,~ , 'Ii Temp Check ~8- 8S e Ost- eSt etSample Date Static Press (in HZO) Avg Noale Die ((n) Meter Box TempBaro. Press (in Hg) ~~ Area of Stack (ft2) Reference TempOperator Ambient Temp (°F) ~~, Sample Time yv~ ~ q Pass/Fail (+1- 2°) ~ pass / FaA Pass / FaN

Total Traverse Pts 2y Temp Change Response S ! no yes f no

• ~~
~

~~f1~~~~lll~E/l~L~~~+ ~ ~~~iTit7J1iV~I~~~~i~~'~i~ ~ ~~t~1~T~~~'eij~'-~ii~~~~~~ • ~ ~~~~~1~ ~ `ii'~~~~i~~~A~~<ttia~ 1!l~Si~~~~~l~~~tf['~ ~E~'~l~i~' ~ ~

~~:~~d5;'~~~~ ~~ ~li~Z'~i~~t~t~L~L~ ~it'!S. ~ 6'f'~it~~~~i~■ ~ ~ ~Il~~~iV~O«ii~"~ ~

~'!t'.~;i~ i~Ql~t+~il.~►~~i ~ i ~ s ~ ~'1~~~Tr~E~7L ~ ~~~'1~~.

~~J`~QYct~~. ~ ~1~:~ ~! 'I~:G~l1t~l~~ ~' ~1~71J~frT'~~llit:~~ ~~~~ ~5~~' ~~~~ ~Av site

Avg Sgrt De

~ 6~,67

Av De H Total Volume` Av Ts

Avg Sgrt DeJ~N Comments:i-`3

Av Tm ~/ Mi au M ax

l ~ I~v ~~'
EPA

~ ~ 1`~

Vac

etfiod 001 ~ i ~m EPA SW-846

~/0 1tii



SAMPLE RECOVERY FIELD DATA
EPA Method 0010 - HFPO Dimer Acid

Client Chemours W.O. # 15418.002.005
LOCatIOn/Plant Fayetteville, NC SOUI'Ce & LOCatlOfl VE North Carbon Bed Inlet

/ / iRun No. 1 Sample Date W 0 Recovery Date is j) ~

Sample I.D. Chemours - VE North Carbon Bed - IN -1 - M0010 - Analyst Filter Number
Impin er

1 2 3 4 5 6 7 Imp.Total 8 Total
Contents Empty HPLC H2O HPLC H2O ., Silica Gel
Final ~ ~t 3~ ~ ~ 1 ~ ~ ~ ,

Initial goo goo ~ o~.. ~~ ~~~ soo

Gain l~ b f ~ ~~i ~ T~
Impinger Color ~ Labeled?

O
Silica Gel Condition Sealed?

Run No. 2 Sample Date _C~~~J( Recovery Date ~ ~~
Sample I.D. Chemours - VE North Carbon Bed - IN - 2 - M0010 - Analyst Filter Number ~~_

Impinger
1 2 3 4 5 6 7 Imp.Total 8 Total

Contents Empry HPLC H2O HPLC H2O

~y
Silica GeI

Final ; ~~ ~~ o , ~1,~ o~~.

Initial 0 goo goo Q . ~f 1 sJ soo

Gain 'b t7 d d~ ~~ ~'~~ ~~~
Impinger Color / ~ G~'~ ail d?

Silica Gel Condition ~ Sealed?

Run No. 3 Sample Date Recovery Date

Sample I.D. Chemours - VE North Carbon Bed - IN - 3 - M0010 - Analyst Filter Number
Im in er

1 2 3 4 5 6 7 Imp.Total 8 Total
Contents Empty HPLC H2O HPLC H2O Silica Gel

Final

Initial goo ~o0 300

Gain

Impinger Color Labeled?

Silica Gel Condition Sealed?

Check COC for Sample IDs of Media Blanks



CHEMOURS - FAYETTEVILLE, NC
INPUTS FOR HFPO DIMER ACID CALCULATIONS

Test Data
Run number 1 2
Location VE N. Carbon Bed Outlet VE N. Carbon Bed Outlet
Date 6/ 15/2018 6/ 15/2018
Time period 0920-1148 1440-1638
Operator KD I{D

Inputs For Calcs.
Sq. rt. delta P 0.68236 0.70806
Delta H 1.2000 1.2800
Stack temp. (deg.F) 993 103.2
Meter temp. (deg.F) 97.4 104.5
Sample volume (act.) 57.139 57.171
Barometric press. (in.Hg) 29.95 29.92
Volume H2O imp. (ml) 28.3 25.8
Weight change sil. gel (g) 23,p 2g,1
COZ 0.0 0.0

°/a Oz 20.9 20.9
Nz 79.1 79.1

Area of stack (sq.ft.) 6305 6.305
Sample rime (min.) 96.0 96.0
Static pressure (in.H2O) 4.30 4.30
Nozzle dia. (in.) 0.215 0.215
Meter box cal. 0.9960 0.9960
Cp of pitot tube 0.84 0.84
Traverse points 24 24

8!62018 4:54 PM V:UASDatalClient Folders.A-F1Chemours\I54I8.002.005 June 201R Carbon Bed Stack TesflData\06I I18 VE North Carbon Bcd OUT LBN.xlsx



~~~~ ~
Sample and Velocity Traverse Point Data Sheet -Method 1

Client (,,~ ~ Operator V~Ti of

Loactlon/Plant~ VI ~ Date

Source 1 V I! .O. Number

Duct Type ~ Circular ❑ Rectangular Duct ~"`~~0 ~PfO~"~~0 ~
Traverse Type ~, Particulate Traverse ❑ Velocity Traverse ❑ CEM Traverse

Distance from far wall to outside of ort In. = C
Port De th in. = D

De th of Duct, diameter in. = C-D
Area of Duct ft~

Total Traverse Points

Total Traverse Points er Port

Port Diameter in. —Flan e-Threaded-Hole
Monorail Len th

Rectan ular Ducts Onl

Width of Duct, rectan ular duct onl in.
Total Ports rattan ular duct onl

E uivalent Diameter = 2`L'W L+W

reverse Pol ocatlons

Traverse
Point % of Duct

Distance from
Inside Duct
Wall in

Distance from Outside of
Port n

.o ~ y
2 ' 7 /'

3

4

5 ~ 0 ~ ~ '~

6
i

7 ~'

8 a ~
9 ~

10 ~ ~ ~/

11 ~ ~ ~/1 jJ

CEM 3 Point(Lony M~asurmant Una) SfraUfleaton Point Locations

1 0.167

2 0.50

3 0.833
NOIB: IT SI2CK the < l'L If7C11 US8 th'A Me[I10tl lA

(Sample port upsVeam of pilot port)
Note: If stack die >24" then adjust traverse point to 1 loch from wall

If stack die X24" then adjust traverse point to OS (nth from wall

Flow Disturbances

U stream - A ft

Downstream - B ft ~ D ~
U stream - A duct diameters
Downstream - B duct diameters

Diagram tack

1r

f~

lJ
_r

t/ ~ t>

V

~-~-+

~~

Duct Olamefers Upstream from Flow Disturbance (Distance A)

o.s +.o ~.s 2.0 2ssa

Stack Dfameter> 24 Inches ~.~~
t

40 A

~~%~ T ---
t~ l~ Minimum Number of B } ~

30 
pBrtiwtete Traverse PakNs

zs ~arcwa.> zs ~rxm~au~e. duo

zo
zo

Traverse Pdnta for Velocity 1e

li

■O~OOOOOOOmm~

~'~s~~~~~~16~~'m~~

m~-_________~

m~~~~~~~s~~~~

12

10 a fctdx) e (~ira~er)
(D~Wrbance =Bend, Ecpansbn, ContracUa~, etc.)

a
2 3 4 5 6 ~ 8 9 10

Dud Diameters Downstream from Fbw Dleturbance (Distance B)

.000OOOOOOmmml
~~~~~ ~ '~~~~~~m

~~--~ 1 1 ~4"Ya~~~~~~

~-----_-_m~~~~.

W-----_-__-~~,
m~~~~-~~~~~~~~



~c,~,~
Determination of Stack Gas Velocity -Method 2

CUent ~r'G~~_ Operator ~ Pkot Coeff (Cpj

LocatioNPlant ~ ~ ~ ~j Date Stack Area,1l~ (As) "~ ~'

Source ^ fl ~ dJ .O. Number Pkot TubelThermo ID

Run Number

r ~ Time f

'T Barometric Press, in Hg (Pb) ~'~ r~ `

Static Press, in Hz0 (PstaBcf

~, Source Moisture, % (BWS) ='~o (1

CO=, •k 9 v

'I ~I ~~~

~ -II~~I~~I~~

'I~~~~I-~I-_

~ ~ I-_I-_

'I~ '~ ~~I-_I-_

'I~~~~~-_'-_

II I-_I-_

'I~~'~ I-_I-_

II~~~I~_I-_

II ~~►~ # Ì~~I-~
II~'i~~f~ l~~l~~
III~iW ~l~~l~~
11~3S L~~ l~~l~~
Il~~i~i~ ~~ I~~I~~
II I~~I~~
III ~ ~I~~I~~
II ~~~I~~I~~
II ~ ► ` ~ I~~IO~
II~eL 4~l~~l~~

~~ ~ ~1
~ I

MWd = 0.32 * p2~+ 0.44 * CO2~+ 028 * 100 — ~COZ+ 02~~~

MWs=(MWd*(1—(BWS/100~)~+(18*(BWS/100)) 4
Tsa = Ts+ 460
Ps = Pb+ (PstatiG 13.6
Vs = 85.49 ̀  Cp* avg DeltaP * Tsa/ Ps" MWs
Qs(act)= 60' Vs• As
Qs(std) =17.64 "(1— (BWS/ 100)" (Ps/Tsa~* Qs(act~
C.OfI1R1@fd8

where:
MWd =Dry molecular weigh source gas, IWIb-mole.
MWs =Wet molecular weight source gas, Ib/lb-mole.

,~ Taa =Source Temperature, abaoiute(oR)
Ps =Absolute stack static pressure, inches Hg.

• Vs =Average gas stream velocity, ff/sec.
Q~~t> = voium~r~~ now rite a w~ ~~ gas ~ ed~ai,
Qs(sld) =Volumetric flow rate of dry stack gas at standard
condHions, dscflmin

µ~~I.NOHpB O~NN[M~i.VNRtTNlIB

Method2

a~a DeltaP

Average gas stream velxHy, Rlsec

Vol. flow refs ~ actual conditions, wacf/mii

Vol. flrniv rate at standard conditions, dscflmfi



ISOHINETIC MELD DATA SHEET
CUent

W.O.#
Project ID
Mode/Source ID
Samp. Loc. ID

Run No.ID
Test Method ID
Date ID
Sou~e/Locatbn

Sample Date
Baro. Press (in Hg)
Operator

chemours sta
15418:002.005
Chemours %Moisture

VE North Carbon Bed Impinger Vol (ml)
OUT Silica gel (g)
1 CO2, % by Vol

M0010 02, % by Vol
11JUN2018 Temperature (°F)

VE Nwltt Ga~1wn bed Outlet Meter Temp ("F)

~y~ ~b Static Press (in H2O)

' Ambient Temp (°F)~ p

EPA Method 0010 - HFPO Dimer Acid Page or
cK Gontlnions Meter Box ID

Assumed Actual Metereox Y
Meter Box Del H
Probe ID /Length

y Probe Material
p PRot /Thermocouple ID

7.0~ Pftot Coefficient
~~ Noale ID

No~Je Measurements
Avg Noale Die (in)
Area of Stack (k2)

~3 Sample Tfine
Total Traverse Pts

~~ K Fa :tor ~. ,$~

q~~- Init al Mid-Point Final
~( Sample Trafn (ft3)

Barn Leak Check @ (in Hg)
Q Pkot leak check good

0.84 Pitot Inspectlon good
Method 3 System good

~ ~~r ~~~~Q1~
~c~~~
~r~s~~~~r~~r.

~ ~ Temp Check re-  lest beT o I es~S~
~~ Meter Box Temp

p Reference Temp
~,., Pass/Fail (+/- 2°) Pasa / FaN Pass / FaH

'Z Temp Change Response ~ yes i na !' np

~~~~~~~~~ a ~+;~~~~

~7i~!'~~ ~ • ~~~fE3'~~L1~•~ t~~l~~~5.7 ~i~E'!~ -. ~ ~~li~L ~'~Lt~ ~l7t~3~t~s.'i ~i~~L~l~rL7~~~~~~~~G1 ~ ~3:~~~fr,~`~i - ~
~~ ~f~ ~i~-~Lt'!~iL`~~.7~~!'~~~i ~
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i~~~r~~~ ~~~~~~~~~~~r~`~ ~~~
~~~~~ ~~ ~a~~ t~~z~~r~~ ~
~~~~ifi'_i ~S~i~~tl~ ~l~~~~~i ~'~~l~~a~L7~~iSi~E3T~S.7~1~A~ ~~~~~~L'!~~ ~

Delta P ~/ Avg Delta 6fi Total e Avg Ts ~ Avg Tm " Mf ax MINMax ax M Vac N .n ax

~rt De Fti, Avg Sgrt Del FL Commen L-A~} EPA Method 001 fr om EPA SW-846

~6~2 ~' SG`~'~ ~S~



ISOKINETIC FIELD DATA SHEET EPA Method 0010 - HFPO
Client Chemoura Stack Conditions Meter Box ID '~W.O.# 15A18;oo2.005 Assumed ACtU81 Meter Box Y pProject ID Chemours %Moisture ~ ~Meter Box Del H ►,Mode/Source ID VE North Carbon Bed Impinger Vol (ml) $ Prn6e ID /LengthSamp. Loc. ID OUT Silica gel (g) 7.b Probe Material
Run No.ID 2 CO2, % by Vol Q _ O Pitot /Thermocouple ID ~+Test Method ID M0010 02, °/ by Vol t92t7~ Pftot CoefficientDate ID 11JUN2018 Temperature (°F) Noale IDSource/Location VE Nwth Carbon Bed Ougat meter Temp ("F) ~ Noale Measurements fSample Date (~ ~ Static Press (in H2O) Avg Noale Dia (in)Baro. Press (in Hg) ~h,I~~ Area of Stack (ft~)Operator ~~ Ambient Temp(°F) ~~, Sample Time y~.p

Total Traverse Pts au

ACl(~ Pa e1of~

~Fai;tor
~•

I ii►gal Mid-Point Final
Sample Train (k3)
Leak Check Q (In Hg)
Picot leak check good
Picot Inspection good
Method 3 System good

1 ~l~1.3~
~

~~~~ r~r
!~ ~~ ~'

Temp Check re- I se  lei I'~ I se t~e~
Meter Box Temp
Reference Temp
Pass/Fail(+/-2°) -- ?ass /Fail Peas / FaN
Temp Change Response ~ yes l no I no

i
~~~~~~* 'l~li1~~I~~I~1~.~~~c ~-~

'ati~~ ~R~~l.~fl~r~~A'~zl~'FZ~rtlt.'~ ~~~~~~~~~~~ ~ • ~tsr~ ~E~~1r~L~! ~
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~'~iFZ~~ ~ i~~t.RL~iZ7~Y-Se7 1~~~~7«!rte ~
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SAMPLE RECOVERY FIELD DATA
EPA Method 0010 - HFPO Diener Acid

Client Chemours W.O. # 15418.002.005
Location/Plant Fayetteville, NC SoU~C@ & LoCetlOn VE North Carbon Bed Outiet

Run No. 1 Sample Date ~~ ~ Recovery Date t~ l~7 S

Sample I.D. Chemours - VE North Carbon Bed -OUT - 1 - M0010 - Analyst Filter Number
im in er

1 2 3 4 5 6 7 Imp.Total 8 Total
Contents Empty HPLC H2O HPLC H2O " Z ~ Silica Gel

Final ~ ~ .9.~ ~ ~~ ~ ~~~ 7 ~ ~~4 i ~ ~ ~-~~

Initial ~ goo goo ~ 3~-4 soo

Gain ~ ~1 ~pa ~"~ ~r
Impinger Color Labeled?

Silica Gel Condition Sealed?

~ ~~ ~ ~ ~~~
Run No. 2 Sample Date Recovery Date

Sample I.D. Chemours - VE North Carbon Bed -OUT - 2 - M0010 - Analyst Filter Number

Impinger
1 2 3 4 5 6 7 Imp.Total S Total

Contents Empty HPLC H2O HPLC H2O Silica Gel

Final ~ ~ c'~ ~ ~ EU7 ~o ~~~~ ,Z ~

Initial ~ goo goo ~ ~~O~p ~'i.~~ ~~ soo

Gain Q ~ a l ~ ~~

Impinger Color Labeled?

Silica Gel Condition ~ Sealed?

Run No. 3 Sample Date Recovery Date

Sample I.D. Chemours - VE North Carbon Bed -OUT - 3 - M0010 - Analyst Filter Number
Impin er

1 2 3 4 5 6 7 Imp.Total 8 Total
Contents Empty HPLC H2O HPLC H2O Silica GeI

Final

Initial goo goo soo

Gain

Impinger Color Labeled?

Silica Gel Condition Sealed?

Check COC for Sample IDs of Media Blanks



METHODS AND ANALYZERS

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Date: 13 Jun 2018

File: E:\Chemours\Chemours Division Stack June 2018.cem
Program Version: 2.0, built 21 Feb 2015 File Version: 2.02

Computer: WINDOWS-2GHELJO Trailer: 26
Analog Input Device: MCC USB-1608G

Channel 1
Analyte
Method
Analyzer Make, Model &Serial No.
Full-Scale Output, my
Analyzer Range,
Span Concentration,

Channel 2
Analyte
Method
Analyzer Make, Model &Serial No
Full-Scale Output, my
Analyzer Range,
Span Concentration,

02
EPA 3A, Using Bias

Servomex 1440 S/N 0144001
10000
25.0
21.0

CO2
EPA 3A, Using Bias

Servomex 1440 S/N 0144001
10000
20.0
16.6



CALIBRATION DATA
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Date: 13 Jun 2018

Start Time: 11:55

02
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

11.9 CC429490
21.0 SG9169108

Calibration Results
Zero 3 my

Span, 21.0 % 843 my

Curve Coefficients
Slope Intercept
40.00 3

COs
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

8.9 CC429490
16.6 SG9169108

Calibration Results
Zero 4 my

Span, 16.6 % 837 my

Curve Coefficients
Slope Intercept
50.24 4



CALIBRATION ERROR DATA
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 1 Date: 13 Jun 2018

Start Time: 11:55

Os
Method: EPA 3A
Span Conc. 21.0

Slope 40.00 Intercept 3.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
11.9 11.9 0.0 0.0 Pass
21.0 21.0 0.0 0.0 Pass

CO2
Method: EPA 3A
Span Conc. 16.6

Slope 50.24 Intercept 4.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
8.9 8.9 0.0 0.0 Pass
16.6 16.6 0.0 0.0 Pass

SOWTIONS



BIAS
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 1 Date: 13 Jun 2018

Start Time: 12:16

02
Method: EPA 3A
Span Conc. 21.0

Bias Results
Standard
Gas
Zero
Span

Cal.
%
0.0
11.9

Bias Difference
% %
0.0 0.0
11.9 0.0

Error
%
0.0
0.0

Status
Pass
Pass

COs
Method: EPA 3A
Span Conc. 16.6 °/a

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.2 0.2 1.2 Pass
Span 8.9 9.0 0.1 0.6 Pass

v~-r ~.:;
SOLUTIONS -.



CALIBRATION DATA
Number 2

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Date: 15 Jun 2018

Start Time: 07:15

Os
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

11.9 CC429490
21.0 SG9169108

Calibration Results
Zero 15 my

Span, 21.0 % 848 my

Curve Coefficients
Slope Intercept
39.67 15

COs
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

8.9 CC429490
16.6 SG9169108

Calibration Results
Zero 6 my

Span, 16.6 % 841 my

Curve Coefficients
Slope Intercept
50.36 6

v~T ::::
SOLUTIONS.



CALIBRATION ERROR DATA
Number 2

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 1 Date: 15 Jun 2018

Start Time: 07:15

Os
Method: EPA 3A
Span Conc. 21.0

Slope 40.00 Intercept 3.0

Standard

Zero
11.9
21.0

Result
ova

0.0
11.9
21.0

Difference
%

0.0
0.0
0.0

Error
%

0.0
0.0
0.0

Status

Pass
Pass
Pass

COz
Method: EPA 3A
Span Conc. 16.6

Slope 50.24 Intercept 4.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
8.9 8.9 0.0 0.0 Pass
16.6 16.6 0.0 0.0 Pass

::~ T :;
SOLUTIONS



BIAS
Number 2

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 2 Date: 15 Jun 2018

Start Time: 07:20

02
Method: EPA 3A
Span Conc. 21.0

Bias Results
Standard
Gas
Zero
Span

Cal.
%
0.0
11.9

Bias Difference
% %
0.0 0.0
11.9 0.0

Error
%
0.0
0.0

Status
Pass
Pass

COz
Method: EPA 3A
Span Conc. 16.6

Bias Results
Standard Cal. Bias Difference Error
Gas % °/a % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span 8.9 8.9 0.0 0.0 Pass

V'1/~T
SOLUTIONS



RUN DATA

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 2 Date: 15 Jun 2018

Time Oz COz
/o /o

RESPONSE TIMES
08:50:12 21.1 0.0
08:50:22 21.1 0.0
08:50:32 20.1 0.1
08:50:42 4.0 0.3
08:50:52 0.1 0.0

02/CO2 UP
08:51:02 0.0 0.0
08:51:12 0.0 0.0
08:51:22 0.0 0.0
08:51:32 0.0 0.0
08:51:42 5.7 2.4
08:51:52 11.6 8.4
08:52:02 11.9 8.7

02/CO2 DOWN
08:52:12 11.9 8.7
08:52:22 11.9 8.8
08:52:32 11.9 8.8
08:52:42 10.6 8.6
08:52:52 1.0 1.6
08:53:02 0.0 0.2
END RESPONSE TIMES

08:53:12 0.0 0.1
08:53:22 0.0 0.1
08:53:32 0.0 0.1
Avgs 6.8 2.7

.._.~ T :;
SOLUTIONS -~



RUN DATA
Number 1

Client: Chemours
Location: Fayetteville, NC
Source: VE North Carbon Bed Calibration 2

Project Number: 15418.002.005.0001
Operator: Dryden

Date: 15 Jun 2018

Time Oz COz
/o /o

RUN 1 START
09:21 20.9 0.1
09:22 20.9 0.1
09:23 20.9 0.1
09:24 20.9 0.1
09:25 20.9 0.2
09:26 20.9 0.2
09:27 20.9 0.1
09:28 20.9 0.2
09:29 20.9 0.2
09:30 20.9 0.2
09:31 21.0 0.2
09:32 21.0 0.2
09:33 20.9 0.2
09:34 20.9 0.2
09:35 20.9 0.2
09:36 20.9 0.2
09:37 20.9 0.1
09:38 20.9 0.1
09:39 20.9 0.1
09:40 21.0 0.1
09:41 21.0 0.1
09:42 21.0 0.1
09:43 21.0 0.1
09:44 21.0 0.1
09:45 21.0 0.1
09:46 21.0 0.1
09:47 20.9 0.1
09:48 20.9 0.1
09:49 20.9 0.1
09:50 20.9 0.1
09:51 20.9 0.1
09:52 20.9 0.1
09:53 20.9 0.1
09:54 21.0 0.1
09:55 21.0 0.0
09:56 21.0 0.0
09:57 21.0 0.0
09:58 21.0 0.1
09:59 21.0 0.1
10:00 21.0 0.1
10:01 21.0 0.1

`~n~/L~~ll~
UV



RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 2 Date: 15 Jun 2018

Time Os COz
/o /a

10:02 21.0 0.1
10:03 21.0 0.1
10:04 21.0 0.1
10:05 21.0 0.1
10:06 21.0 0.0
10:07 21.0 0.0

PORTCHANGE
RESTART

11:00 21.1 0.0
11:01 21.1 0.0
11:02 21.1 0.0
11:03 21.1 0.1
11:04 21.1 0.1
11:05 21.1 0.1
11:06 21.0 0.1
11:07 21.0 0.1
11:08 21.0 0.1
11:09 21.0 0.1
11:10 21.0 0.1
11:11 21.0 0.1
11:12 21.0 0.1
11:13 21.1 0.1
11:14 21.1 0.1
11:15 21.1 0.1
11:16 21.1 0.1
11:17 21.1 0.1
11:18 21.1 0.1
11:19 21.1 0.1
11:20 21.1 0.1
11:21 21.0 0.1
11:22 21.1 0.1
11:23 21.1 0.1
11:24 21.0 0.1
.11:25 21.1 0.1
11:26 21.1 0.1
11:27 21.1 0.1
11:28 21.1 0.1
11:29 21.1 0.1
11:30 21.1 0.1
11:31 21.1 0.1
11:32 21.1 0.1
11:33 21.1 0.1

~Z"J. ~,



RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed ~ Calibration 2 Date: 15 Jun 2018

Time Oz COz
/o /o

11:34 21.1 0.1
11:35 21.1 0.1
11:36 21.1 0.1
11:37 21.1 0.1
11:38 21.1 0.1
11:39 21.1 0.1
11:40 21.1 0.1
11:41 21.1 0.1
11:42 21.1 0.1
11:43 21.1 0.1
11:44 21.1 0.1
11:45 21.1 0.1
11:46 21.1 0.1
11:47 21.1 0.1
11:48 21.1 0.1

END TEST
Avgs 21.0 0.1

..~T ;.
SOLUTIONS -.



RUN SUMMARY
Number 1

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 2 Date: 15 Jun 2018

02 CO2
Method EPA 3A EPA 3A
Conc. Units

Time: 09:20 to 11:48

Run Averages

21.0 0.1

Pre-run Bias at 07:20

Zero Bias 0.0 0.1
Span Bias 11.9 8.9
Span Gas 11.9 8.9

Post-run Bias at 11:50

Zero Bias 0.0 0.0
Span Bias 12.0 8.8
Span Gas 11.9 8.9

Averages corrected for the average of the pre-run and post-run bias

21.0 0.1



BIAS AND CALIBRATION DRIFT
Number 3

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 2 Date: 15 Jun 2018

Start Time: 11:50

Oz
Method: EPA 3A
Span Conc. 21.0

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 11.9 12.0 0.1 0.5 Pass

Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 11.9 12.0 0.1 0.5 Pass

*Bias No. 2

COz
Method: EPA 3A
Span Conc. 16.6

Bias Results
Standard Cal. Bias Difference Error
Gas % % °/a % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.9 8.8 -0.1 -0.6 Pass

Calibration Drift
Standard Initial* Final Difference Drift
Gas % % °/a % Status
Zero 0.1 0.0 -0.1 -0.6 Pass
Span 8.9 8.8 -0.1 -0.6 Pass

*Bias No. 2

V1l'~T~
SOLUTIONS



RUN DATA
Number 2

Client: Chemours
Location: Fayetteville, NC
Source: VE North Carbon Bed Calibration 2

Project Number: 15418.002.005.0001
Operator: Dryden

Date: 15 Jun 2018

Time 02 CO2
/o /o

RUN 2 START
14:41 20.9 0.1
14:42 20.8 0.1
14:43 20.8 0.1
14:44 20.8 0.1
14:45 20.9 0.1
14:46 20.9 0.1
14:47 20.9 0.1
14:48 20.9 0.1
14:49 20.9 0.1
14:50 20.9 0.1
14:51 20.9 0.1
14:52 20.8 0.1
14:53 20.8 0.1
14:54 20.8 0.1
14:55 20.8 0.1
14:56 20.8 0.1
14:57 20.8 0.1
14:58 20.8 0.1
14:59 20.9 0.1
15:00 20.9 0.1
15:01 20.9 0.1
15:02 20.9 0.1
15:03 20.9 0.1
15:04 20.9 0.1
15:05 20.9 0.1
15:06 20.8 0.1
15:07 20.9 0.1
15:08 20.8 0.1
15:09 20.8 0.1
15:10 20.8 0.1
15:11 20.9 0.1
15:12 20.9 0.1
15:13 20.9 0.1
15:14 20.9 0.1
15:15 20.9 0.1
15:16 20.9 0.1
15:17 20.9 0.1
15:18 20.9 0.1
15:19 20.9 0.1
15:20 20.9 0.1
15:21 20.9 0.1

`~~~j 
f~llV



RUN DATA
Number 2

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 2 Date: 15 Jun 2018

Time OZ COz
/o /o

15:22 20.9 0.1
15:23 20.9 0.1
15:24 20.9 0.1
15:25 20.9 0.1
15:26 20.9 0.1
15:27 20.9 0.1
15:28 20.9 0.1

PORTCHANGE
RESTART

15:50 20.8 0.1
15:51 20.8 0.0
15:52 20.8 0.1
15:53 20.9 0.1
15:54 20.9 0.1
15:55 20.9 0.1
15:56 20.9 0.2
15:57 20.9 0.2
15:58 20.9 0.2
15:59 20.9 0.2
16:00 20.8 0.2
16:01 20.8 0.3
16:02 20.8 0.3
16:03 20.8 0.2
16:04 20.8 0.2
16:05 20.8 0.2
16:06 20.8 0.2
16:07 20.9 0.2
16:08 20.9 0.2
16:09 20.8 0.2
16:10 20.9 0.2
16:11 20.8 0.2
16:12 20.9 0.2
16:13 20.8 0.2
16:14 20.8 0.2
16:15 20.8 0.2
16:16 20.9 0.1
16:17 20.9 0.1
16:18 20.9 0.1
16:19 20.9 0.1
16:20 20.9 0.1
16:21 20.9 0.1
16:22 20.9 0.1 ~` 

I~~~~lJ



RUN DATA
Number 2

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 2 Date: 15 Jun 2018

Time 02 COs
/o /o

16:23 20.9 0.1
16:24 20.9 0.1
16:25 20.9 0.1
16:26 20.9 0.1
16:27 20.9 0.1
16:28 20.9 0.1
16:29 20.9 0.1
16:30 20.9 0.1
16:31 20.9 0.1
16:32 20.9 0.1
16:33 20.9 0.0
16:34 20.9 0.0
16:35 20.9 0.0
16:36 20.9 0.0
16:37 20.9 0.0
16:38 20.9 0.0

END RUN 2
Avgs 20.9 0.1

v1l~T~ 
:::;

SOLUTIONS



RUN SUMMARY
Number 2

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 2 Date: 15 Jun 2018

02 COs
Method EPA 3A EPA 3A
Conc. Units

Time: 14:40 to 16:38

Run Averages

20.9 0.1

Pre-run Bias at 11:50

Zero Bias 0.0 0.0
Span Bias 12.0 8.8
Span Gas 11.9 8.9

Post-run Bias at 16:43

Zero Bias 0.0 0.0
Span Bias 11.9 8.8
Span Gas 11.9 8.9

Averages corrected for the average of the pre-run and post-run bias

20.8 0.1



BIAS AND CALIBRATION DRIFT
Number 4

Client: Chemours Project Number: 15418.002.005.0001
Location: Fayetteville, NC Operator: Dryden
Source: VE North Carbon Bed Calibration 2 Date: 15 Jun 2018

Start Time: 16:43

Oz
Method: EPA 3A
Span Conc. 21.0

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 11.9 11.9 0.0 0.0 Pass

Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.0 11.9 -0.1 -0.5 Pass

*Bias No. 3

COZ
Method: EPA 3A
Span Conc. 16.6

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.9 8.8 -0.1 -0.6 Pass

Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.8 8.8 0.0 0.0 Pass

*Bias No. 3

V1l'~~':;
SOLUTIONS



APPENDIX C
LABORATORY ANALYTICAL DESCRIPTION AND

ANALYTICAL REPORT

Note: The analytical report is included on the attached CD.

IASDATAICHEMOURS\15418.002.005\EMISSIONS TEST REPORT AUGUST 2018-LW 8/7/2018



Test merica
THE LEADER IN ENVIRONMENTAL TESTING

Chemours PPA Carbon Bed Inlet Test Analytical Report
TestAmerica Job No. 140-11834-1

July 20, 2018

The following samples exceeded the Method 8321A calibration range for HFPO-DA and required that

dilution of the extracts be performed:

• E-1803,1804,1806 PPA INLET R1 M0010 Back Half Composite (XAD-2 Resin and Glassware
Rinses)

• E-1810,1811,1813 PPA INLET R2 M0010 Back Half Composite (XAD-2 Resin and Glassware
Rinses)

The original analysis concentration which displays the "E" flag is provided with the data set indicating
that the value provided is estimated. The 13C3 — HFPO-DA isotope dilution internal standard (IDA)
recovery percentage (%) however, is provided with this analysis run.

A second analysis concentration displays an accurate concentration of the HFPO-DA in the diluted
sample extract, but the value is uncorrected for the IDA recovery percentage from the original matrix.
The recovery percentage presented with the second concentration represents apost-spike of IDA to
benchmark the instrument quantification of native HFPO-DA.

Final recovery-corrected concentrations of the native HFPO-DA are provided by calculation using the
original recovery value of the IDA and the diluted extract values of the native HFPO-DA. The final
concentrations are calculated as follows:

• E-1803,1804,1806 PPA INLET R1 M0010 Back Half Composite (XAD-2 Resin and Glassware
Rinses)

(4030 ug) x (48~ = 5800 ug

E-1810,1811,1813 PPA INLET R2 M0010 Back Half Composite (XAD-2 Resin and Glassware
Rinses)

(9140 ug) x C64~ = 9570 ug



Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-11834-1
Project/Site: PPA Carbon Bed Inlet - M0010

Client Sample ID: E-1801,1802 PPA INLET R1 M0010 FH Lab Sample ID: 140-11834-1
Date Collected: 06112/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result QualiFer RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 451 3.75 3.75 ug/5ample 06/21/18 02:02 06!27/18 10:34 50

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3HFPO-DA 78 D 50-200 06/21/1802:02 06/27/1810:34 50

Client Sample ID: E-1803,1804,1806 PPA INLET R1 M0010 BH Lab Sample ID: 140-11834-2
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Samale Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 5290 E 10.0 10.0 ug/Sample 06/21/18 02:07 06/27/18 11:36 50

Surrogate %Recovery Qualifier Limits Prepared Analyzed Di! Fac

13C3 HFPO-DA 48 X D 50 - 200 06/21/18 02:07 06/27/18 11:36 50

Method: 8321A - PFOA and PFOS - REDL
Anatyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 4030 H 50.0 50.0 ug/Sample 07/12/18 08:55 07/18/18 16:34 10

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

73C3 HFPO-DA 69 D 50 - 200 07/12/18 08:55 07/18!18 16:34 10

Client Sample ID: E-1805 PPA INLET R1 M0010 COND Lab Sample ID: 140-11834-3
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL

HFPO-DA 1380 E 2.50

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 64 D 50 - 200

Method: 8321A - HFPO-DA - RE

MDL Unit D Prepared Analyzed Dil Fac

0.128 ug/Sample 06!29/1813:48 07/02/1812:29 50

Prepared Analyzed Dil Fac

06/29/1813:48 07/02/1812:29 50

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 1330 10.4 0.531 ug/Sample 07/19!1818:27 07/20/1810:15 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 64 50 - 200 07/19/18 18:27 07/20/18 10:15 1

Client Sample ID: E-1807 PPA INLET R1 M0010 XAD-2 Lab Sample ID: 140-11834-4
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 0.285 0.200 0.200 ug/Sample 06/21/18 02:07 06/27!18 11:40 1

TestAmerica Knoxville



Client Sample Results
Client: Chemours Company FC, LAC The
Project/Site: PPA Carbon Bed Inlet - M0010

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 55 50-200

TestAmerica Job ID: 140-11834-1

Prepared Analyzed Dil Fac

06/21/18 02:07 06/27/18 11:40 7

Client Sample ID: E-1808,1809 PPA INLET R2 M0010 FH Lab Sample ID: 140-11834-5
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier

HFPO-DA 577

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 69 D 50 - 200

RL MDL Unit D Prepared Analyzed Dil Fac

6.25 6.25 ug/Sample 06/21/18 02:02 06/27/18 10:38 50

Prepared Analyzed Dil Fac

06/21/18 02:02 06/27/18 10:38 50

Client Sample ID: E-1810,1811,1813 PPA INLET R2 M0010 BH Lab Sample ID: 140-11834-6
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier

HFPO-DA 7850 E

Surrogate %Recovery Qualifier

13C3 HFPO-DA 64 D

Method: 8321A - PFOA and PFOS - REDL
Analyte Result Qualifier

HFPO-DA 9140 H

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 67 D 50 - 200

RL MDL Unit D Prepared Analyzed Dil Fac

10.0 10.0 ug/Sample 06/21/18 02:07 06/27/18 11:43 50

Limits Prepared Analyzed Dil Fac

50 - 200 06/21 /18 02:07 06/27/18 71:43 50

RL MDL Unit D Prepared Analyzed Dil Fac

62.5 62.5 ug/Sample 07/12/18 08:55 07/18/18 16:38 10

Prepared Analyzed Dil Fac

07/12/18 08:55 07/18/18 16:38 10

Client Sample ID: E-1812 PPA INLET R2 M0010 COND Lab Sample ID: 140-11834-7
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier

HFPO-DA 2060 E

Surrogate %Recovery Qualifier

13C3 HFPO-DA 60 D

Method: 8321A - HFPO-DA - RE
Analyte Result Qualifier

HFPO-DA 2080

Surrogate %Recovery Qualifier

13C3 HFPO-DA 68

RL MDL Unit D Prepared Analyzed Dil Fac

2.50 0.128 ug/Sample 06/29/1813:48 07/02/1812:33 50

Limits Prepared Analyzed Dil Fac

50 - 200 06/29/18 13:48 07/02/18 12:33 50

RL MDR Unit D Prepared Analyzed Dil Fac

12.5 0.638 ug/Sample 07/1 911 8 1 8:27 07/20!1810:18 1

Limits Prepared Analyzed Dil Fac

50 - 200 07/19/18 18:27 07/20/18 10:18 1

TestAmerica Knoxville



Client Sample Results
Client: Chemours Company FC, LLC The
ProjecUSite: PPA Carbon Bed Inlet - M0010

TestAmerica Job ID: 140-11834-1

Client Sample ID: E-1814 PPA INLET R2 M0010 XAD-2 Lab Sample ID: 140-11834-8
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL

HFPO-DA ND 0.200

Surrogafe %Recovery Qualifier Limits

13C3 HFPO-DA 56 50-200

MDL Unit D Prepared Analyzed Dil Fac

0.200 ug/Sample 06/21/18 02:07 06/27!18 11:46 1

Prepared Analyzed Dil Fac

06/21/18 02:07 O6I27/18 11:46 7

TestAmerica Knoxville



Client Sample Results
Client: Chemours Company FC, LLC The
Project/Site: PPA Carbon Bed Outlet - M0010

TestAmerica Job ID: 140-11829-1

Client Sample ID: D-1401,1402 PPA OUTLET R1 M0010 FH Lab Sample ID: 140-11829-1
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 9.19 0.100 0.100 ugiSample 06/19/18 07:49 06/25/18 12:16 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 63 50 - 200 06/19/18 07:49 06/25/18 72:16 1

Client Sample ID: D-1403,1404,1406 PPA OUTLET R1 M0010 Lab Sample ID: 140-11829-2
BH
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.200 0.200 ug/Sample 06/19!18 07:52 06/25/18 13:18 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 54 50 - 200 06/19/18 07:52 06/25/18 13:18 1

Client Sample ID: D-1405 PPA OUTLET R1 M0010 COND Lab Sample ID: 140-11829-3
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 0.166 0.0500 0.00255 uglSample 07/07!1813:16 07/09/1810:43 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 51 50 - 200 07/07/18 13:16 07/09/18 7 0:43 1

Client Sample ID: D-1407 PPA OUTLET R1 M0010 XAD-2 Lab Sample ID: 140-11829-4
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.200 0.200 uglSample 06/19/18 07:52 06/25/18 13:21 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 59 50 - 200 06/19/18 07:52 06/25/18 13:21 1

Client Sample ID: D-1408,1409 PPA OUTLET R2 M0010 FH Lab Sample ID: 140-11829-5
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualiflier RL MDR Unit D Prepared Analyzed Dil Fac

HFPO-DA 23.2 0.125 0.125 uglSample 06/19/18 07:49 06/25/18 12:20 1

TestAmerica Knoxville



Client Sample Results
Client: Chemours Company FC, LLC The
Project/Site: PPA Carbon Bed Outlet - M0010

TestAmerica Job ID: 140-11829-1

Client Sample ID: D-1408,1409 PPA OUTLET R2 M0010 FH Lab Sample ID: 140-11829-5
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 63 50-200

Prepared Analyzed Dil Fac

06/19/18 07:49 06/25/18 12:20 1

Client Sample ID: D-1410,1411,1413 PPA OUTLET R2 M0010 Lab Sample ID: 140-11829-6
BH
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Quali£er RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 0.239 0.200 0.200 uglSample 06/19/18 07:52 06/25/18 13:25 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 NFPO-DA 53 50 - 200 06/19/18 07:52 06/25/18 13:25 1

Client Sample ID: D-1412 PPA OUTLET R2 M0010 COND Lab Sample ID: 140-11829-7
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 0.338 0.0500 0.00255 uglSample 07/07/1813:16 07/09/1810:46 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dii Fac

13C3 HFPO-DA 53 50 - 200 07/07/18 13:16 07/09/18 10:46 1

Client Sample ID: D-1414 PPA OUTLET R2 M0010 XAD-2 Lab Sample ID: 140-11829-8
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL

HFPO-DA ND 0.200

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 55 50 - 200

MDL Unit D Prepared Analyzed Dil Fac

0.200 ug/Sample 06!19!18 07:52 06/25/18 13:28 1

Prepared Analyzed Dil Fac

06/19/78 07:52 06/25/18 13:28 7

Client Sample ID: C-1601,1602 QC MQ010 BT FH
Date Collected: 06/11/18 00:00
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL

HFPO-DA ND 0.0250

Surrogate %Recovery Qualifier Limits

13 C3 HFPO-DA 62 50 - 200

Lab Sample ID: 140-11829-9
Matrix: Air

MDL Unit D Prepared Analyzed Dil Fac

0.0250 ug/Sample 06/19/18 07:49 06/25/18 12:23 1

Prepared Analyzed Dil Fac

06/79/18 07:49 06/25/18 12:23 7

TestAmerica Knoxville



Client Sample Results
Client: Chemours Company FC, LLC The
Project/Site: PPA Carbon Bed Outlet - M0010

TestAmerica Job ID: 140-11829-1

Client Sample ID: C-1603,1604,1606 QC M0010 BT BH Lab Sample ID: 140-11829-10
Date Collected: 06/11/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL

HFPO-DA 0.205 0.200

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 53 50 - 200

MDL Unit D Prepared Analyzed Dil Fac

0.200 ug/Sample 06/19/18 07:52 06/25118 13:31 1

Prepared Analyzed Dil Fac

06/19/18 07:52 06/25/18 73.'31 1

Client Sample ID: C-1605 QC M0010 BT COND Lab Sample ID: 140-11829-11
Date Collected: 06/11/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.0500 0.00255 ug/Sample 07/07/1813:16 07/09/1810:49 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 55 50 _ 200 07/07/18 13:16 07/09/18 10:49 1

Client Sample ID: C-1607 QC M0010 BT XAD-2
Date Collected: 06/11/18 00:00
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL

HFPO-DA ND 0.200

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 55 50 - 200

Lab Sample ID: 140-11829-12
Matrix: Air

MDL Unit D Prepared Analyzed Dii Fac

0.200 ug/Sample 06/19/18 07:52 06/25/18 13:34 1

Prepared Analyzed Dil Fac

06/19/18 07:52 06/25/18 73:34 1

Client Sample ID: C-1608 QC M0010 DI WATER RB Lab Sample ID: 140-11829-13
Date Collected: 06/11/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.00250 0.000128 ug/Sample 07/07/1813:16 07/09/1810:52 1

Surrogate %Recovery Qualifier Limifs Prepared Analyzed Dil Fac

13C3 HFPO-DA 55 50 - 200 07/07/18 13:16 07/09/18 10:52 1

Client Sample ID: C-1609 QC M0010 MEOH WITH 5% NH40H Lab Sample ID: 140-11829-14
RB
Date Collected: 06/11/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.0250 0.0250 ug/Sample 06/19/18 07:52 06/25/18 13:41 1

TestAmerica Knoxville



Client Sample Results
Client: Chemours Company FC, PLC The TestAmerica Job ID: 140-11829-1
ProjecUSite: PPA Carbon Bed Outlet - M0010

Client Sample ID: C-1609 QC M0010 MEOH WITH 5% NH40H Lab Sample ID: 140-11829-14
RB
Date Collected: 06/11/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 68 50 - 200 06/19/18 07:52 06/25/18 13:41 1

Client Sample ID: C-1610 QC M0010 XAD-2 RESIN TUBE RB Lab Sample ID: 140-11829-15
Date Collected: 06/11/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.200 0.200 ug/Sample 06/19/18 07:52 06/25/18 13:44 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 52 50 - 200 06!19/18 07:52 06/25/18 13:44 1

Client Sample ID: C-1611 QC M0010 MEOH WITH 5% NH40H Lab Sample ID: 140-11829-16
TB
Date Collected: 06/11/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.0250 0.0250 ug/Sample 06/19/18 D7:52 06/25/18 13:48 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 72 50 - 200 06/19/18 07:52 06/25/18 13:48 7

Client Sample ID: C-1612 QC M0010 XAD-2 RESIN TUBE TB Lab Sample ID: 140-11829-17
Date Collected: 06/11/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.200 0.200 ug/Sample 06/19/18 07:52 06/25/18 13:51 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 51 50 - 200 06/19/18 07:52 06/25/18 73:51 1

Client Sample ID: C-1613 QC M0010 COMBINED GW RINSES Lab Sample ID: 140-11829-18
(MEOH/5% NH40H) PB
Date Collected: 06/11/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDR Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.0250 0.0250 ug/Sample 06/19/18 07:52 06!25/18 13:54 1

TestAmerica Knoxville



Client Sample Results
Client: Chemours Company FC, LLC The
Project/Site: PPA Carbon Bed Outlet - M0010

TestAmerica Job ID: 140-11829-1

Client Sample ID: C-1613 QC M0010 COMBINED GW RINSES Lab Sample ID: 140-11829-18
(MEOH/5% NH40H) PB
Date Collected: 06/11/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Surrogate %Recovery Qualifier Limifs Prepared Analyzed Dil Fac

13C3 HFPO-DA 65 50 - 200 06/19/18 07:52 06/25/18 73:54 1

TestAmerica Knoxville



Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-11834-2
Project/Site: Division Carbon Bed Inlet - M0010

Client Sample ID: G-1901,1902 DIV INLET R1 M0010 FH Lab Sample ID: 140-11834-9
Date Collected: 06/12/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 77.4 1.00 1.00 ug/Sample 06/21/18 02:02 06/27/18 10:41 10

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 63 D 50 - 200 06/21/18 02:02 06/27/18 10:41 10

Client Sample ID: G-1903,1904,1906 DIV INLET R1 M0010 BH Lab Sample ID: 140-11834-10
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 192 2.50 2.50 ug/Sample 06!21/18 02:07 06/27/18 11:49 10

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 24 X D 50 - 200 06121/18 02:07 06/27/18 11:49 10

Client Sample ID: G-1905 DIV INLET R1 M0010 COND
Date Collected: 06/15/18 00:00
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL

HFPO-DA 86.2 0.977

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 66 D 50 - 200

Lab Sample ID: 140-11834-11
Matrix: Air

MDL Unit D Prepared Analyzed Dil Fac

0.0498 uglSample 06/26/1817:28 06/28/1810:43 20

Prepared Analyzed Dil Fac

06/26/1817:28 06/28/1810:43 20

Client Sample ID: G-1907 DIV INLET R1 M0010 XAD-2
Date Collected: 06/15/18 00:00
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL

HFPO-DA ND 0.200

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 44 X 50 - 200

Lab Sample ID: 140-11834-12
Matrix: Air

MDL Unit D Prepared Analyzed Dil Fac

0.200 ug/Sample 06/21/18 02:07 06/27/18 11:53 1

Prepared Analyzed Dil Fac

06/21/18 02:07 06/27/18 11:53 7

Client Sample ID: G-1908,1909 DIV INLET R2 M0010 FH Lab Sample ID: 140-11834-13
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 44.6 0.250 0.250 ug/Sample 06/21/18 02:02 06/27/18 10:44 2

TestAmerica Knoxville



Client Sample Results
Client: Chemours Company FC, LLC The
Project/Site: Division Carbon Bed Inlet - M0010

TestAmerica Job ID: 140-11834-2

Client Sample ID: G-1908,1909 DIV INLET R2 M0010 FH Lab Sample ID: 140-11834-13
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Samale Container: Air Train

Surrogate %Recovery Qualiflier Limits

13C3 HFPO-DA 71 D 50 - 200

Prepared Analyzed Dil Fac

06/21/18 02:02 06/27/18 70:44 2

Client Sample ID: G-1910,1911,1913 DIV INLET R2 M0010 BH Lab Sample ID: 140-11834-14
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 363 3.50 3.50 ug/Sample 06/21!18 02:07 06/27/18 11:56 10

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 49 X D 50 - 200 06/21/18 02:07 06/27/18 71:56 10

Client Sample ID: G-1912 DIV INLET R2 M0010 COND
Date Collected: 06/15/18 00:00
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL

HFPO-DA 206 2.50

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 66 D 50 - 200

Lab Sample ID: 140-11834-15
Matrix: Air

MDL Unit D Prepared Analyzed Dil Fac

0.128 ug/Sample 06/26/1817:28 06/28/1810:46 50

Prepared Analyzed Dil Fac

06/26/1817:28 06/28/1810:46 50

Client Sample ID: G-1914 DIV INLET R2 M0010 XAD-2
Date Collected: 06/15/18 00:00
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL

HFPO-DA ND 0.200

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 49 X 50 _ 200

Lab Sample ID: 140-11834-16
Matrix: Air

MDL Unit D Prepared Analyzed Dil Fac

0.200 ug/Sample 06/21/18 02:07 06/27/18 11:59 1

Prepared Analyzed Dil Fac

06/21/18 02:07 06/27/18 11:59 1

TestAmerica Knoxville



Client Sample Results
Client: Chemours Company FG, LLC The TestAmerica Job ID: 140-11827-1
Project/Site: Division Stack Carbon Bed Outlet - M0010

Client Sample ID: R-2701,2702 DIV OUTLET R1 FH Lab Sample ID: 140-11827-1
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 7.57 0.125 0.125 ug/Sample 06/19/18 07:49 06!25/18 12:04 1

Surrogafe %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 65 50 - 200 06/19/18 07:49 O6f25/18 12:04 1

Client Sample ID: R-2703,2704,2706 DIV OUTLET R1 BH Lab Sample ID: 140-11827-2
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 0.500 0.275 0.275 ug/Sample 06/19/18 07:52 06/25/18 12:36 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 55 50 - 200 06/19/78 07:52 06/25/18 12:36 1

Client Sample ID: R-2705 DIV OUTLET R1 COND Lab Sample ID: 140-11827-3
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 1.09 0.0500 0.00255 ug/Sample 07/07/1813:16 07/09/181026 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 52 50 - 200 07/07/18 13:16 07/09/18 70:26 1

Client Sample ID: R-2707 DIV OUTLET R1 XAD-2
Date Collected: 06/15/18 00:00
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result 4ualifier RL

HFPO-DA ND 0.200

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 54 50 - 200

Client Sample ID: R-2708,2709 DIV OUTLET R2 FH
Date CoBlected: 06/15/18 00:00
date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL

HFPO-DA 2.99 0.125

Lab Sample ID: 140-11827-4
Matrix: Air

MDL Unit D Prepared Analyzed Dil Fac

0.200 ug/Sample 06/19/18 07:52 06/25/18 12:39 1

Prepared Analyzed Dil Fac

06/19/18 07.'52 06/25/18 12:39 1

Lab Sample ID: 140-11827-5
Matrix: Air

MDR Unit D Prepared Analyzed Dil Fac

0.125 ug/Sample 06/19/18 07:49 06/25/18 12:07 1
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-11827-1
Project/Site: Division Stack Carbon Bed Outlet - M0010

Client Sample ID: R-2708,2709 DIV OUTLET R2 FH Lab Sample ID: 140-11827-5
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Sunogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 66 50 - 200 06/19/18 07:49 06/25/18 12:07 1

Client Sample ID: R-2710,2711,2713 DIV OUTLET R2 BH Lab Sample ID: 140-11827-6
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.300 0.300 ug/Sample 06/19/18 07:52 06/25/18 12:42 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 54 50-200 06/79/78 07:52 06/25/18 12:42 1

Client Sample ID: R-2712 DIV OUTLET R2 COND Lab Sample ID: 140-11827-7
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 0.167 0.0500 0.00255 ug/Sample 07/D7l1813:16 07!09/1810:30 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 52 50 - 200 07/07J18 13:16 07/09/18 10:30 1

Client Sample ID: R-2714 DIV OUTLET R2 XAD-2 Lab Sample ID: 140-11827-8
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.200 0.200 ug/Sample 06/19/18 07:52 06/25/18 12:46 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 48 X 50 - 200 06/19/18 07:52 06/25/18 12:46 1

Client Sample ID: A-6101,6102 QC M0010 BT FH
Date Collected: 06/15/18 00:00
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL

HFPO-DA 0.0821 0.0250

Surrogate %Recovery Qualifier Limits

13C3 HFPO-DA 60 50 - 200

Lab Sample ID: 140-11827-9
Matrix: Air

MDL Unit D Prepared Analyzed Dil Fac

0.0250 ug/Sample D6l19/18 07:49 06/25/18 12:10 1

Prepared Analyzed Dil Fac

06/79/18 07:49 06/25/18 12:10 1
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Client Sample Results
Client: Chemours Company FC, I.LC The TestAmerica Job ID: 140-11827-1
ProjecUSite: Division Stack Carbon Bed Outlet - M0010

Client Sample ID: A-6103,6104,6106 QC M0010 BT BH Lab Sample ID: 140-11827-10
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.200 0.200 ug/Sample 06/19/18 07:52 06/25/18 12:49 1

Surrogate %Recovery Qualifier Limifs Prepared Analyzed Dil Fac

13C3 HFPO-DA 43 X 50-200 06/79!18 07:52 06/25/18 12:49 1

Client Sample ID: A-6105 QC M0010 BT COND Lab Sample ID: 140-11827-11
Date Collected: 06/15/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA 0.0847 0.0489 0.00249 ug/Sample 07/07/1813:16 07/09/1810:33 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dii Fac

13C3 HFPO-DA 57 50 - 200 07/07/18 13:16 07/09/18 10:33 1

Client Sample ID: A-6107 QC M0010 BT XAD-2
Date Collected: 06/15/18 00:00
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL

HFPO-DA ND 0.200

Surrogate %Recovery Qualifier Limits

73C3 HFPO-DA 55 50 - 200

Lab Sample ID: 140-11827-12
Matrix: Air

MDL Unit D Prepared Analyzed Dil Fac

0.200 ug/Sample 06/19!18 07:52 06/25/18 12:52 1

Prepared Analyzed Dil Fac

06/19/18 07:52 06/25/18 72:52 1

Client Sample ID: A-6108 QC M0010 DI WATER RB Lab Sample ID: 140-11827-13
Date Collected: 06/13/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.00250 0.000128 ug/sample 07/07/1513:16 07/09/1810:36 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 54 50 - 200 07/07/18 73:16 07!09/18 10:36 1

Client Sample ID: A-6109 QC M0010 MEOH WITH 5% NH40H Lab Sample ID: 140-11827-14
RB
Date Collected: 06/13/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.0250 0.0250 ug/Sample 06/19/18 07:52 06/25/18 12:55 1
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Client Sample Results
Client: Chemours Company FC, PLC The TestAmerica Job ID: 140-11827-1
ProjecUSite: Division Stack Carbon Bed Outlet - M0010

Client Sample ID: A-6109 QC M0010 MEOH WITH 5% NH40H Lab Sample ID: 140-11827-14
RB
Date Collected: 06/13/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 67 50-200 06/19/18 07:52 06/25/18 12:55 1

Client Sample ID: A-6110 QC M0010 XAD-2 RESIN TUBE RB Lab Sample ID: 140-11827-15
Date Collected: 06/13/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Quali£er RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA ND 0.200 0.200 ug/Sample 06/19/18 07:52 06/25/18 12:59 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13G3 HFPO-DA 54 50 - 200 06/19/18 07:52 06/25/18 12:59 1

Client Sample ID: A-6111 QC M0010 MEOH WITH 5°/a NH40H Lab Sample ID: 140-11827-16
TB
Date Collected: 06/13/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.0250 0.0250 ug/Sample 06/19/18 07:52 06!25/18 13:05 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 63 50 - 200 06/19/18 07:52 06/25/18 13:05 7

Client Sample ID: A-6112 QC M0010 XAD-2 RESIN TUBE Lab Sample ID: 140-11827-17
Date Collected: 06/13/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.200 0.200 ug/Sample 06/19/18 07:52 06/25/18 13:08 1

Surrogafe %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 55 50 - 200 06/19/18 07:52 06!25/18 13:08 1

Client Sample ID: A-6113 QC M0010 COMBINED GW RINSES Lab Sample ID: 140-1182?-18
(MEOH/5% HN40H) PB
Date Collected: 06!13/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.0250 0.0250 ug/Sample 06/19/18 07:52 06/25/18 13:12 1
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-11827-1
ProjecUSite: Division Stack Carbon Bed Outlet - M0010

Client Sample ID: A-6113 QC M0010 COMBINED GW RINSES Lab Sample ID: 140-11827-18
(MEC?H/5% HN40H) PB
Date Collected: 06/13/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 67 50 - 200 06/19/18 07:52 06/25/18 73:12 1

Client Sample ID: A-6479 MEDIA CHECK XAD Lab Sample ID: 140-11827-19
Date Collected: 06/13/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.200 0.200 ug/Sample 06/19/18 07:52 06/25/18 13:15 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 54 50 - 200 06/19/18 07:52 06/25/18 13:15 1

Client Sample ID: A-6480 MEDIA CHECK FILTER Lab Sample ID: 140-11827-20
Date Collected: 06/13/18 00:00 Matrix: Air
Date Received: 06/16/18 11:05
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

HFPO-DA ND 0.0250 0.0250 ug/Sample 06/19/18 07:49 06/25/18 12:13 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 62 50 - 200 06/19/18 07:49 06/25/18 12:13 1
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EXAMPLE CALCULATIONS FOR
VOLUMETRIC FLOW AND MOISTURE AND ISOKINETICS

Client: Chemours Facility: Fayetteville. NC

Test Number: Run I Test Date: 06f 15/18

Test Location: VE North Carbon Bed Inlet Test Period: 0920-1148

1. Volume of dry gas sampled at standard conditions (68 deg F, 29.92 is Hg), dscf.

delta H

17.64 x Y x Vm x (Pb + --__________ )

13.6

Vm(std) _ -----------------------------------------

(Tm + 460)

1.086

17.64 x 0.9916 x 54.050 x (29.95 +--------------------- )

13.6

Vm(std) _ ----------------------------------------------------------=50228

10525 + 460

Where:

Vm(std) = Volume of gas sample measured by the dry gas meter

corrected to standard conditions, dscf.

Vm = Volume of gas sample measured by the dry gas meter

at meter conditions, dcf.

Pb = Barometric Pressure, in Hg.

dell H = Average pressure drop across the oriFce meter, in H2O

Tm = Average dry gas meter temperature ,deg F.

Y = Dry gas meter calibration factor.

17.64 = Factor that includes ratio of standard temperature (528 deg R)

to standard pressure (29.92 in. Hg), deg R/in. Hg.

13.6 = Speci£c gravity of mercury.

2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

Vw(std) _ (0.04707 x Vwc) + (0.04715 x Wwsg)

Vw(std) _ (0.04707 x 292) + (0.04715 x 21.8) = 2.40

Where:

Vw(std) = Volume of water vapor in the gas sample corrected to

standard conditions, scf.

Vwc = Volume of liquid condensed in impingers, ml.

Wwsg = Weight of water vapor wllected in silica gel, g.

0.04707 = Factor which includes the density of water

(0.002201 Ib/ml), the molecular weight of water

(18A Ib/Ib-mole), the ideal gas constant

21.85 (in. Hg) (ft3)/lb-mole)(deg R); absolute

temperature at standard conditions (528 deg R), absolute

pressure at standard conditions (29.92 in. Hg), ft3/ml.

0.04715 = Factor which includes the molecular weight of water

(18.0 Ih/]b-mole), the ideal gas constant

21.85 (in. Hg) (fry)/16-mole)(deg R); absolute

temperature at standazd conditions (528 deg R), absolute

pressure at standard conditions (29.92 in. Hg), and

453.6 g/Ib, fr3/g.
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3. Moisture content

Vw(sui)

bws = -----------------------

Vw(std) + Vm(std)

2.40

bws = ------------------------ = 0.046

2.40 + 50228

Where:

bws = Proportion of water vapor, by volume, in the gas

stream, dimensionless.

4. Mole fraction of dry gas.

Md = I - bws

Md = 1 - 0.046 = 0.954

Where:

Md = Mole fraction of dry gas, dimensionless.

5. Dry molecular weight of gas stream, ib/lb-mole.

MWd= (0.440x%COQ)+(0320x%O:)+(0.280x(%N~+%CO))

MWd= (0.440x0.0)+(0320x20.9)+(0.280x(79.1+0.00))

= 28.84

Where:

MWd = Dry molecular weight ,16/Ib-mole.

CO2 = Percent carbon dioxide by volume, dry basis.

O, = Percent oxygen by volume, dry basis.

%N, = Percent nitrogen by volume, dry basis.

CO = Percent carbon monoxide by volume, dry basis.

0.440 = Molecular weight of carbon dioxide, divided by 100.

0320 = Molewlar weight of oxygen, divided by 100.

0280 = Molewlar weight of nitrogen or carbon monoxide,

divided by 100.

6. Actual molecular weight of gas stream (wet basis), Ibflb-mole.

MWs= (MWdxMd)+(18x(1-Md))

MWs = (28.84 x 0.954) +( 18 (1 - 0.954 )) = 2834

Where:

MWs = Molecular weight of wet gas,16/lb-mole.

18 = Molecular weight of water, lb/16-mole.
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7. Average velocity of gas stream at actual conditions, fUsec.

Ts (avg)
85.49 x C x delt ~'~ ~~'

Ps x MWs

553
Vs = 85.49 x 0.84 x 0.63825 x (-----------------)^I/2 = 37.2

29.64 x 2834
Where:

Vs = Average gas stream velocity, fr/sec.

85.49 = Pitot tube constant, fUsec x -------------------------------

(deg R)(in H2O)
Cp = Pitot tube coefficient, dimensionless.
Ts = Absolute gas stream temperature, deg R = Ts, deg F + 460.

P(static)
Ps = Absolute gas stack pressure, in. Hg. = Pb + --------------

13.6
delt p = Velocity head of stack, in. H2O.

8. Average gas stream volumetric flow rate at actual conditions, wacf/min.

Qs(act) = 60 x Vs x As

Qs(act) = 60 x 372 x 6.31 = 14064

Where:

Qs(act) = Volumetric flow rate of wet stack gas at actual
condilions, wacf/min.

,qs = Cross-sectional area of stack, fr'.

60 = Conversion £actor from seconds to minutes.

9. Average gas stream dry volumetric flow rate at standard conditions, dscflmin.

Ps

Qs(std) = U.64 x Md x --- x Qs(act)

Ts

29.64
Qs(std) = 17.64 x 0.954 x -------------------- x 14064

552.7

= 12698

Where:

Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscf/min.
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10. Isokinetic variation calculated from intermediate values, percent.

17327 x Ts x Vm(std)

I = -------------------------------
VsxOxPsxMdx(Dn)'

17327 x 553 x 50.228

I = ------------------------------------------------= 1003

37.2 x 96 x 29.64 x 0.954 x (0.218)^2

Where:

I = Percent of isokinetic sampling.

O = Total sampling time, minutes.

Dn = Diameter oFnozzle, inches.

17327 = Factor which includes standard temperature (528 deg R),
standard pressure (29.92 in. Hg), the formula for
calculating area of circle D"'a, conversion of square

feet to square inches (144), conversion ofseconds

to minutes (60), and conversion Co percent (100),
(in. Hgl(in')(minl

(deg R)(ft'')(sec)

Si6l20184:53 PM 
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SAMPLE CALCULATIONS FOR
HFPO DIMER ACID (METHOD 0010)

Client: Chemours Plant: Fayetteville, NC
Test Number: Run 1 Test Date: 6/15/2018
Test Location: VE N. Carbon Bed IN Test Period: 0920-1148

1. HFPO Dimer Acid concentration, lbs/dscf.

W x 2.2046 x 109
Conc1 = -----------------------

Vm(std)

355.6 x 2.2046 x 10-9
Conc1 = ------------------------------

50.228

Concl = 1.56E-08

Where:

W = Weight of HFPO Dimer Acid collected in sample in ug.

Conc 1 = HFPO Dimer Acid concentration, lbs(dscf.

2.2046x10-9 = Conversion factor from ug to Ibs.

2. HFPO Dimer Acid concentration, ug/dscm.

Conc2 = W / (Vm(std) x OA2832)

Conc2 = 355.6 / (50.228 x 0.02832 )

Conc2 = 250.0

Where:

Conc2 = HFPO Dimer Acid concentration, ug/dscm.

0.02832 = Conversion factor from cubic feet to cubic meters.
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3. HFPO Dimer Acid mass emission rate, lbs/hr.

MR1~I„i~~ = Concl x Qs(std) x 60 min/hr

MRI~i„i~~ = 1.56E-08 x 12698 x 60

MRlp,~~~ = 1.19E-02

Where:

MRI~i„~~~ = HFPO Dimer Acid mass emission rate, lbs/hr.

4. HFPO Dimer Acid mass emission rate, g/sec.

MR2~w~~ = MRl~~o~~~ x 453.59 / 3600

MR2~~n~~~ = 1.19E-02 x 453.59 /3600

MR2(tn~et~ = 1.50E-03

Where:

MR~~~„~~~ = HFPO Dimer Acid mass emission rate, g/sec.

453.59 = Conversion factor from pounds to grams.

3600 = Conversion factor from hours to seconds.

5. HFPO Dimer Acid Removal Efficiency,

RE = MRl~in~et) - MRl~Outlet) 

--------------------------

N~1([nlet)

RE _ (1.19E-2) - (3.06E-4)

----------------------
1.19E-02

RE = 97.43

Where:

RE = Carbon Bed Removal Efficiency.

MRlp,~e1> = Carbon Bed Inlet HFPO Dimer Acid mass rate, lbs/hr.

MRl~O111e1~ = Carbon Bed Outlet HFPO Dimer Acid mass rate, lbs/hr.
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APPENDIX E
EQUIPMENT CALIBRATION RECORDS
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Type S Pitot Tube Inspection Data Form
Pitot Tube Identification Number: P-696

Inspection Date 1/5/18 Individual Conducting Inspection PM

A S~~ p~~ ^~ ~ pp Distance to A Plane (PA) -inches 0.46
~ B ~~~~~"'~~ '"PB' Distance to B Plane (PB) -inches 0.46
as~r,~~ ••~-~•~-•-•..-. •••.. ....--... Pitot OD (D~ -inches 0.375

If all Criteria PASS
Cp is equal to 0.84

PASS/FAIL
PASS
PASS

1.05 D<< P < 1.5 Dt PA must Equal PB

Are Open Faces Aligned 
OYES 0 NO._...... ...__..._..._.. ........_..._..........._. p

Per endicular to the Tube Axis PASS
Fae Op~wg

~- Plm~ -~

Ql. Ql Q2.

~,~~ B

Q1 and Q2 must be < 10°

Angle of Q1 from vertical A
Tube- degrees (absolute) 0 PASS
Angle of Q2 from vertical B
Tube- degrees (absolute) 0 PASS

B ~,oW~ s ~,oW 1 Angle of 61 from
.... __......_._..._ ...._ ......_......... vertical A Tube-a ..... 

A
•..~~..-..•_---~:~'~~~-~••~. ...-_......~.1._...... degrees (absolute) 0 PASS

Bid-)~ si(+) ~
.. ... . Angle of 61 from

B ~. .... ~. ~.~J:...:.̂ B?~+ °r -~ vertical B Tube-
~~ ~ --"' degrees (absolute) 0 PASS

61 or B2 must be < 5°

i+i—z
` ,., Horizontal offset between A and ..._._..._........_.._ ..............._...._.............._~B .

B Tubes (Z) -inches 0.005 PASS

Z ................... :::~.::B;:;;; Vertical offset between A and B
"'~ =~`-~~'~'~ ~ ' ~~~~ Tubes (W) -inches 0.014 PASS
W must be < 0.03125 inches

X Distance between Sample
~~~~~~'~'~~X~~~~~~ Nozzle and Pitot (X) -inches 0.8 PASSSampling D

X must be > 0.75 inches

`~"~`~'~° Impact Pressure
°~ P'~°` OO YES ONOOpening Plane is

~~'~~~~~~"' "~~"~~'~~~~"'` above the No~leN°a`` ~`" r'a°` O NA~........._... ......._._..... Entry Plane
m~

T~paature

Thermocouple
T srn°`T°x meets the Distance ~ YES ONO

Criteria in the
s~'`~`°'~ adjacent figure ~ NA

;F3 inch -~

T~~e ~~ Thermocouple p YES ONOV4 inrL
b meets the Distance

T"°`S~°`T°,~ Criteria in the
adjacent figure ~ NA

Sample Probe

P-696 all in one.MOD.xIs



Type S Pitot Tube Insp ction ata Form
Pitot Tube Identification Number: P-697 If all Criteria PASS

Inspection Date 1/5/18 Individual Conducting Inspection PM Cp is equal to 0.84

PASS/FAIL
A-Side Plano ............._... ...... ...........

PA Distance to A Plane (PA) -inches 0.46 PASS
~ B ~~'~""~~"' ~~PB' Distance to B Plane (PB) -inches 0.46 PASS
as'~`P~` ..." .............~ ...". ......~... Pitot OD (D~ -inches 0.375

1.05 Di< P < 1.5 D~ PA must Equal PB

Are Open Faces Aligned 
OYES ~ NO._._... .._._..__. ........_ ............... p

Per endicular to the Tube Axis PASS
~F Pl~~g-~

Ql. Ql Q2.

A ' B Angle of Q1 from vertical A
Tube- degrees (absolute) 0 PASS

~~~~~~~ Angle of Q2 from vertical B
. Tube- degrees (absolute) 0 PASS

Q1 and Q2 must be < 10°

B ~,oW~ s ~,oW 1 Angle of 61 from
.... ._..._.._..._.. _._. ................. vertical ATube-A .,... A

._..........._.~...~~•'"~:`..... ......._..~.1......._ degrees (absolute) 0 PASS
sib->~ sib+) ~ 

.._.._....._ .......... :::_......_..._... Angle of B1 from
a ~' ~~•~~•.....,sz~+o~-~ vertical B Tube-..~....,,..,,Y.., . .. ...._......._...:~.

-~~~"~ degrees (absolute) 0 PASS

B1 or B2 must be < 5°

i— z 

.........__...._....._ ......................_.._...._.:r._.._.... Horizontal offset between A and
'̀B B Tubes (Z) -inches 0.007 PASS

Z ~A ._ B

................. :::-~•~•~•~~-- Vertical offset between A and B
""" -~-~-~~'~'~~~ ~~~~~~'~~~. Tubes (W) -inches 0.018 PASS
W must be < 0.03125 inches

X Distance between Sample
~"~~~"'~~~~~~~~~~ Nozzle and Pitot (X) -inches 0.8 PASSSampling D

a

X must be > 0.75 inches

'~°~ Impact Pressure p YES ONOOpening Plane

Opening Plane is
"'~~"~~~"` "~~~~~~"~~~'` above the NozzleNoale En[ry Plane O NA~........_... _....._..._... Entry Plane
~m~

Tempaan,r~

Thermocouple p YES ONOT SPitotTube meets the Distance
Criteria in the O NA

s~'`~`°~` adjacent figure
2F3 incL ~
i

T~~~ . ~ Thermocouple
~~ OYES ONO

b meets the Distance
TvoeSPitotTube Criteria in the

adjacent figure ~ NA
Sempk Probe

P-697 all in one.MOD.xIs



Type S Pitot Tube Inspection Data Form
Pitot Tube Identification Number: P-701

Inspection Date 5/30/18 Individual Conducting Inspection SR

If all Criteria PASS
Cp is equal to 0.84

PASS/FAIL
"_S'd`P~` ~~~~~-~~~~~~~~ ~ Distance to A Plane (PA) -inches 0.466 PASS
~ B ~"~~~~` PB Distance to B Plane (PB) -inches 0.466 PASS
as~a~r,~~ ~~•-•••~~-~~-1 •••~~ ~~••-•..- Pitot OD (D~ -inches 0.375

1.05 D<< P < 1.5 D~ PA must Equal PB

Are Open Faces Aligned 
OYES ~ NO

Perpendicular to the Tube Axis PASS
f_Fece Op~ing
• Plea

Q1, : Q1 Q2.
s

1+;'

........ ........._.......... .................... .......... _..... 1_...._............ .... ....._......««..y .......

Q1 and Q2 must be < 10°

Angle of Q1 from vertical A
Tube- degrees (absolute)
Angle of Q2 from vertical B
Tube- degrees (absolute)

PASS

0 PASS

~t Angle of B1 from
B ~'°W B ~W ~ -~~~-~ vertical A Tube-
A ..... A

..._.........-..~...:..'::~::.-.. ............~.1....._.. degrees (absolute) 0 PASS
Bi(-)~ si(+) ~

....._ .................. .:_....._....~... Angle of B1 from
B vertical B Tube-

•~~~~" de rees absolute 0 PASS

B1 or 62 must be < 5°
;~
:+~ z

Horizontal offset between A and
`̀ B B Tubes (Z) -inches 0.008 PASS

z ~t
- B

.............. ::~........... Vertical offset between A and B
"'"~~-~-~~'~'"'r~" ~~~ ~~~~" ~~~~~`~~ Tubes (W) -inches 0.02 PASS
W must be < 0.03125 inches

X Distance between Sample
~~~~~~~~~~~~~~~ Nozzle and Pitot (X) -inches 0.89 PASS

Sampling D

X must be > 0.75 inches

''°~~ff~'~e Impact Pressure p YES ONOOp~n~n8 Plane

Opening Plane is
~~"""'~~~~ ~~"~~~~'~'~'` above the NozzleNoale Entry Plane O NA~._........._ ......_.......... Entry Plane

mcn ~

r~~c~o 's

Thermocouple
r sPao~T~n~ meets the Distance ~ YES ONO

Criteria in the O NA
s"~'` ~`°~ adjacent figure

it-3 inch —►i

T~~ . ~ Thermocouple~~ OYES ONOmeets the Distance
T SPitotTube Criteria in the

adjacent figure ~ NA
s~k r~tx '

P-701 all in one.MOD.xIs



Type S Pitot Tube Insp ction ata Form
Pitot Tube Identification Number: P-703

Inspection Date 5/30/18 Individual Conducting Inspection SR

a-sue r~~ ................... .... ..._.......
pq Distance to A Plane (PA) -inches 0.453

~ B "'~~~~~"~~ ~"'PB' Distance to B Plane (PB) -inches 0.453
as~a~r,~~ ~~~-••~~~-~~-••• ~••~- ~-•....- Pitot OD (Dt) -inches 0.375

0 PASS

1.05 Di< P < 1.5 Di PA must Equal PB

Are Open Faces Aligned 
OYES 0 NO.....__. ._...........__. ....._ ..............._._. p

Per endicular to the Tube Axis PASS 
—Fxp'O~pgmi°g—

Ql. Q1 Q~'.
~.; s

Q1 and Q2 must be < 10°

Angle of Q1 from vertical A
Tube- degrees (absolute)
Angle of Q2 from vertical B
Tube- degrees (absolute)

Angle of 61 froms ~oW~ B ~`°W t•--~~~~-~~~- vertical A Tube-A ..... A

............_.. ~..,:: ̀:~::':..... _......... ~~.1...._... degrees (absolute)
sib-)~ std+~ ~~

.._ ..............._._. ;............__.. Angle of B1 from
~' ~•• •~•....., sz~+ or -~ vertical B Tube-... B .~.__..:~_ 

.~.~............~.~~:'~:'~~.~.1(+or-> degrees (absolute)

61 or B2 must be < 5°

If all Criteria PASS
Cp is equal to 0.84

PASS/FAl L
PASS
PASS

PASS

PASS

0 PASS

's+~ z::
" .,, Horizontal offset between A and,:

'~B B Tubes (Z) -inches 0.006 PASS
Z A _ .

a
..... - : ~•~•~•~~-•- Vertical offset between A and B

. .,,'"~-:-j~.'""~... - ... ...'~.. Tubes (W) -inches 0.022 PASS
W must be < 0.03125 inches

X Distance between Sample
~~'~~~'~~~~~~~~~~~~~ Nozzle and Pitot (X) -inches 0.84 PASSs~~ n

X must be > 0.75 inches

'~~`«~ Im act Pressure
~~°mg p~ p OO YES ONOOpening Plane is

'~'~~~~~"~~~ '"'~~~~~"~~~'` above the NozzleNoale Entry Plane O NA~._ ........... ................. Entry Plane
m~e

T~~~e
Thermocouple

T s r~°`T°,~ meets the Distance ~ YES ONO

Criteria in the
s~'`~`°~ ' adjacent figure ~ NA

if-3 inch

T~~ ~ •:` Thermocouple p YES ONO~/4 inrL
~ meets the Distance

T"°` s ~°`T°~ Criteria in the
O NAadjacent figure

Sampk Probt

P-703 all in one.MOD.~ds



Type S Pitot Tube Inspection Data Form
Pitot Tube Identification Number: P-704 If all Criteria PASS

Inspection Date 5/30/18 Individual Conducting Inspection SR Cp is equal to 0.84

A-Sidi Plaue ................_. ..... ........_..
PASS/FAIL

PA Distance to A Plane (PA) -inches 0.46 PASS
~ B :~"~~~"' :~PB~ Distance to B Plane (PB) -inches 0.46 PASS
~s'd`P'e°` ~~~~~"•""•'~~~~ ~~•~• "~~~•..... Pitot OD (Dt) -inches 0.375

1.05 D,< P < 1.5 D, PA must Equal PB

Are Open Faces Aligned 
OYES ~ NO...._ ... ..............._._ ..........__.........._. p

Per endicular to the Tube Axis PASS
4_Pacp'~mg-►E

Q1. QI .Ql',
B~.r.

Q1 and Q2 must be < 10°

Angle of Q1 from vertical A
Tube- degrees (absolute)

Angle of Q2 from vertical B
Tube- degrees (absolute)

B floW~ B IoW t Angle of 61 from
.... ......._........... __.. ..._.._..._.. vertical A Tube-A ..... A

............._...~..:-':::"::..... .._..._....~.1......... degrees (absolute)sib-)~ si(+) ~
..._ ................._ ,:.__.__......_ Angle of B1 from

... B .. ,.._.,.___,,,,,;_ vertical B Tube-
A ._._.. _......1~~':::~...~1(+or-> degrees (absolute)

B1 or 62 must be < 5°

0 PASS

0 PASS

0 PASS

0 PASS

+~ z:: 
...................................._......_...._..._......__~ _.......... Horizontal offset between A and

'̀ B B Tubes (Z) -inches 0.015
z ~rtre-~-e-

...._....•_•.•~• ::::-•: B~.~: Vertical offset between A and B .,,~n:::M::~::~;""~..~:_....-...... _.~...~.. Tubes (W) -inches 0.025
W must be < 0.03125 inches

PASS

PASS

X Distance between Sample
~~"~~~~"~~~"~~~~~ Noale and Pitot (X) -inches 0.79 PASSSampling D

X must be > 0.75 inches

'~Pfl"~`~~° Impact Pressure
~~B P~~ OO YES ONOOpening Plane is

~~~~~~~~'"~ ~~"'~~~~~"'` above the NoaleNoale Entry Plene O NA~._....._ .... ..........._.... Entry Plane
~- z min -►•.

T~pvahuc

Thermocouple
T sm°`T°~ meets the Distance ~ YES ONO

Criteria in the
S~'`~`°`~ ~ adjacent figure ~ NA

St--3 inch ~[

T~~ ~~ Thermocouple p YES ONO~~<~~
~ ~ meets the Distance

TvceSPitotTu6e Criteria in the
adjacent figure ~ NA

s~~ rrot~

P-704 all in one.MOD.xIs



Type S Pitot Tube Inspection Data Form
Pitot Tube Identfication Number: P-705

Inspection Date 6/15/18 Individual Conducting Inspection KS

If all Criteria PASS
Cp is equal to 0.84

PASS/FAIL
A-Side Plane .................. .... ........._.

PA Distance to A Plane (PA) -inches 0.454 PASS
B ~"""~~~'" ~~Pg~ Distance to B Plane (PB) -inches 0.454 PASS

as'a~ p'e°e ~~~"~••~-~~"1 ~~•" ~~~~-~~•~• Pitot OD (Dt) -inches 0.375
1.05 Di< P < 1.5 D~ PA must Equal PB

.~ Are Open Faces Aligned 
OYES ~ NOPerpendicular to the Tube Axis PASS

~_F P'Opmmg_~

~Q1. : Ql s .Q2.
A °:

. ~ ~~`:

Q1 and Q2 must be < 10°

Angle of Q1 from vertical A
Tube- degrees (absolute)
Angle of Q2 from vertical B
Tube- degrees (absolute)

~t Angle of B1 from
B ~'~w B ~'°W -~~~~-~~~~~~~~~ vertical A Tube-..... 

.................~..:-'::':::.... A ..__...._.~.1......... degrees (absolute)
Bid-)~ si(+) ~ 

._._ ................... :::.___...._... Angle of 61 from
s ~ ~~~`...•.B2~+°`-~ vertical B Tube-Y„ . __........._~.

~~~`~ de rees absolute

B1 or 82 must be < 5°

0 PASS

0 PASS

0 PASS

0 PASS

€+r—z::
" ,.. Horizontal offset between A and
`̀ B B Tubes (Z) inches 0.009 PASS

Z A _ .
B

............... .:::~.::::::::: Vertical offset befinreen A and B
' """ ~~~~~~~~~ ~~-'~'~'~~~~ ~ -"~~ ~~~~~ ~ Tubes (W) -inches 0.016 PASS
W must be < 0.03125 inches

X Distance between Sample
~~~~"~~~""~~~~~~~ Noale and Pitot (X) -inches 0.89 PASSSemplwg D

X must be > 0.75 inches

ImpanPras°~° Impact Pressure p YES ONOOpening Plane

Opening Plane is
"'"~~~~"'~ ~~~'~"~~~~~~'~ above the Nozzlexa~~ ~~ r~~ O NA~•,........._._ ................. Entry Plane

~-z may -►
T~paaturo

Thermocouple
T eSPaotTube meets the Distance ~ YES ONO

Criteria in the O NAsue'` ~`°~` adjacent figure
V-3 mch —►

T~+~ . ~ Thermocouple~~ OYES ONOb ~ meets the Distance
TvoeSPitotTube Criteria in the

adjacent figure ~ NA
Sempk Probe

P-705 all in one.MOD.~s



Long Cal and Temperature Cal Datasheet for Standard Dry Gas Meter Console
Calibrator PM Meter Box Number 25 Ambient Temp 71

Thermocouple Simulator
Date 7-Feb-18 Wet Test Meter Number P-2952 Temp Reference Source ~acc~racy+~_ ~°F)

Dry Gas Meter Number 16300943
__

Baro Press, in
H ~Pb)

29 74Setting Gas Volume Temperatures
Orifice

Manometer
Wet Test Dry gas
Meter Meter

Wet Test 
Dry Gas Meter

Meter Calibration Results
in H2O

(OH)

ft3

(Vw)

ft3

(Vd)

of
(Tw)

Outlet, °F
(Tda)

Inlet, °F
(Td;)

Average, °F
(Td)

Time, min
(0)

Y DH

0.5 5.0
127.282

69.5
71.00 71.00

71.0 12.9 1.0008 1.8731132.286 71.00 71.00
5.004 71.00 71.00

1.0 5.0
132.286

69.5
71.00 71.00

71.5 9.2 0.9971. 1.9036137.307 72.00 72.00
5.021 71.50 71.50

1.5 13.0
137.307

69.5
72.00 72.00

72.5 20.3 0.9959 2.0527150.386 73.00 73.00
13.079 72.50 72.50

2.0 10.0
150.3$6

69.5
74.00 74.00

74.5 13.6 0.9930. 2.0683160.502 75.00 75.00
10.116 74.50 74.50

3.0 10.0
160.502

69.5
75.00 75.00

75.5 11.1 0.9931 2.0628170.611 76.OQ 76.00
10.1D9 75.50 75.50

Average 0.9960 1.9921
v vv'vaa vvlulnC ~Jaaa111t~ UUUUt~jll IIJC WCl lCJl 1IIClC1

Vd -Gas Volume passing through the dry gas meter
Tw - Temp of gas in the wet test meter
Tdi - Temp of the inlet gas of the dry gas meter
Tdo - Temp of the outlet gas of the dry gas meter
Td -Average temp of the gas in the dry gas meter

v - i nne yr cau~rauvn run
Pb -Barometric Pressure
DH -Pressure differential across
orifice

Y -Ratio of accuracy of wet test
meter to dry gas meter

~, _ Vw *Pb *(td+460)

Vd * ~Pb + ~H 1 * (tw + 460
13.6

OH_ r 0.0317*DH 1*r(tw+460*012
~ Pb * (td + 460 J L ~ J

Reference
Temperature Temperature Reading from Individual Thermocouple Input ~ Average

Temperature
Reading

Temp

Difference 2
(%)

Select Temperature
~ oC ~ of Channel Number

1 2 3 4 5 6
32 32 32 32 32 32 32.0 0.0%
212 212 213 213 212 212 212.4 -0.1%0
932 933 933 933 933 933 933A -0.1
1832 1829 1829 1829 1829 1829 1829.0 0.1%

1 - 1,11G1111C1 1 Cl l lf.).l I I IUJI Gt~ICC Wlll l T/- :J r VI J V

2 -Acceptable Temperature Difference less than 1.5 Temp Diff=l Reference Temp°F~+460 -Test Temp°F~+460~~
L Reference Tem °F + 460

--- .._~ o_...,~ ., ~ , ~ ..~_



Y Factor Calibration Check Calculation
PPA CARBON BED INLET
METER BOX NO.25

6/12/2018

MWd = D moleculaz wei t source as,16/Ib-mole.
0.32 = Molecular wei ht of ox en, divided b 100.
0.44 =Molecular wei t of carbon dioacide divided b 100.
0.28 = Molecular wei ht of nitro en or carbon monoacide divided b 100.
COZ =Percent carbon dio~cide by volume, dry basis. p,p p,p

02 =Percent o~cygen by volume, dry basis. ?p,y Zp,q

MWd=(032"Oz)+(0.44"COz)+(0.28'(100-(COz+Oz)))

MWd=(032.20.9)+(0.44'0)+(0.28'(100-(0+20.9)))

MWd=(6.69)+(0.00)+(22.15)

MWd= 28.84 28.84

Tma =Source Tem erature, absolut °R)
Tm = Avery e as meter tem erature , de F. 7~.3 ~4.g

Tma = Ts + 460

Tma = 7029 + 460

7'►na = 530.29 534.75

Ps =Absolute meter ressure inches H .
13.60 = S ecific vi of mere

delta H = Av ressure dro across the orifice meter Burin sam lin , in H2O O.it4 11.93
Pb =Barometric Pressure, in H . 30.09 30A8

Pm = Pb + (delta H / 13.6)

Pm = 30.09 + (0.838333333333333 / 13.6)

Pm = 30.15 30.15

Y a = d as meter calibcallon check value dimensionless.
0.03 = 29.92/528 0.75 2 in. H °/R cfin2.

29.00 = d molecular wei t of air lb/Ib-mole.
Vm =Volume of as sam le measured b the meter at meter conditions dcf. 48.990 5 L.520

Y = as meter calibration factor aced on full calibration 0.9960 Q.9960
Delta H = Gas meter orifice calibration wefficien in. H2O. 1.9921 1.9921

avg SQRT Delta H =Avg SQRT press, drop across the orifice meter during sampling , in. H=O 0.9140 0.9620
O =Total sam lin rime minutes. 96 96

Yqa = (O / Vm )' SQRT (0.0319' Tma • 29) / (Delta H@ * Pm' MWd) • avg SQRT Delta H

Yqa = (96.00 / 48.99 )' SQRT (0.0319' 530.29 "29) / ( 1.99' 30.15 ' 28.84) ' 0.91

Yqa = 1.960 ' SQRT 490.573 / 1,731.942 * 0.91

Yqo ~ 0.9532 0.9580

Diff =Absolute difference between Y a and Y 4.30 3.82

Diff=((Y-Yqa)/Y )'100

Diff= (( 0.996 - 0.953) / 0.996 )' 100

Average Diff = 4.06

Allowable = 5.0

8!8201812:21 PM 081118 PPA CBed LBW.dsc



Y Factor Calibration Check Calculation
VE NORTH CARBON BED INLET

METER BOX NO.31
6/15/2018

MWd = moleculaz wei t source , Ib/ib-mole.
0.32 =Molecular wei t oFo en, divided b 100.
0.44 = Molecular wei t of carbon dioxide, divided b 100.
0.28 = Molecular wei ht of nitro en or carbon mono~cide, divided b 100.

°/a COZ =Percent carbon dioxide by volume, dry basis. 0.0 0.0
OZ =Percent oxygen by volume, dry basis. 20.9 20.9

MV✓d=(032 •Oi)+(0.44 *COz)+(0.28 *(100-(COi+Oz)))

MWd=(0.32'20.9)+(0.44'0)+(0.28*(100-(0+20.9)))

MWd=(6.69)+(0.00)+(22.15)

MWd= 28.84 28.84

Tma =Source Tem erature, absolut )
Tm =Avers e d as meter tem erature , de F. 10 .3 105.3

Tma = Ts + 460

Tma= 105.25 +460

Tma = 565.25 565.25

Ps =Absolute meter ressure, inches H .
13.60 = S ecific vi ofinercu
delta H = Av ressure dro across the orifice meter Burin sam lin , in H2O 1 A9 1.31

Pb =Barometric Pressure, in H . ?9.95 29.9?

Pm = Pb + (delta H / 13.6)

Pm = 29.95 + (1.08625 / 13.6)

Pm = 30.03 30.02

Y a = d as meter calibration check value dimensionless.
0.03 = 29.92/528 0.75 2 in. H °/R cfm2.
29.00 = d molecular wei t of air lb/Ib-mole.
Vm =Volume of as sam le measumd b the d as meter at meter conditions dcf. ~4.U~0 59.659
Y = as meter calibreHon factor based on full calibration 0.9916 Q.9916

Delta H = Gas meter orifice calibration coefTicient in. H2O. 2.0587 2A~R7
avg SQRT Delta H =Avg SQRT press. drop across the orifice meter during sampling , in. HZO 1.0402 1.1341

O =Total sam lin time, minutes. 9b 96

Yqa = (O / Vm )' SQRT (0.0319' Tma * 29) / (Delta H@ "Pm' MWd) ' avg SQRT Delta H

Yqe = (96.00 / 54.05 )' SQRT (0.0319 " 565.25 * 29) / ( 2.06' 30.03 • 28.84) " 1.04

Yqa= 1.776 ' SQRT 522.913 / 1,782.721 * 1.04

Yqn ~ 1.0006 0.9885

Diff =Absolute difference between Y a and Y 0.91 031

Diff=((Y-Yqa)/Y)*100

Diff= (( 0.9916 - 1.001) / 0.9916) * 100

Average Diff= 0.61

Allowable = 5.0

8/8201812:33 PM 001118 VE North Cer6on Bed NJ LBW.dex



Long Cal and Temperature Cal Datasheet for Standard Dry Gas Meter Console
Calibrator PM Meter Box Number 31 Ambient Temp 71

Thermocouple Simulator
Date 4-Feb-18 Wet Test Meter Number P-2952 Temp Reference Source (Accuracy+l- 1°F)

Dry Gas Meter Number 17485128

Setting Gas Volume Temperatures
Baro Press, in

H Pb
29 79

Orifice
Manometer

Wet Test Dry gas
Meter Meter

Wet Test 
Dry Gas MeterMeter Calibration Results

in HZO

(DH)

ft3

(Vw)
ft3
(Vd)

°F
(Tw)

Outlet, °F
(Tdo)

Inlet, °F
(Tdi)

Average, °F
(Td)

Time, min
(0) Y DH

0.5 5.0
449.372

70.0
69.00 69.00

70.0 13.0 0.9976 1.9063454.378 71.00 71.OQ
5:006 70.00 70.00

1.0 5.0
454.378

70.0
71.00 71.00

71.5 9.5 0.9972 2.03Q2459.394 72.00 72.00
5.016 71.50 71.50

1.5 10.07
459.394

70.0
74.00 74.00

74.0 16.0 0.9948 2.1197469.586 74.00 74.00
10.192 74.00 74.00

2.0 10.0
469.586

70.0
74.00 74.00

74.5 13.7 0.9894 2.0992479.729 75.00 75.Q0
10.143 74..50 74.50

3.0 10.0
479.729

70.0
75.00. 75.00

75.5 11.3 0.9819 2,1383489.943 76.00 76.00
10.214 75.50 75.50

Average 0.9916 2.0587

Vd -Gas Volume passing through the dry gas meter
Tw -Temp of gas in the wet test meter
Tdi - Temp of the inlet gas of the dry gas meter
Tdo - Temp of the outlet gas of the dry gas meter
Td -Average temp of the gas in the dry gas meter

v - i mic ui cauuiauun iun

Pb -Barometric Pressure
0H -Pressure differential across
orifice

Y -Ratio of accuracy of wet test
meter to dry gas meter

Y=
Vw *Pb *(td+460)

Vd *rPb+ ~H 1*(tw+460
~ 13.6

0.0317 *OH (tw +460*O z
~H Pb * (td + 460] * [ Vw

Reference
Temperature Temperature Reading from Individual Thermocouple Input ~ Average

Temperature
Reading

Temp

Difference Z
(%)

Select Temperature

~ oC ~ of Channel Number
1 2 3 4 5 6

32 32 32 32 32 32 32.0 0.0%
212 212 213 213 212 212 212.4 -0.1%
932 932 933 933 932 932 932.4 0.0%
1832

i l~L.........1 T...... ~.._a _____ ..:ate

1832
i rOr __ n0~

1833 1833 1832 1832 1832.4 0.0%
_.._.... ~. ~. r~ ...~~. »,. ....... ~ .. ... r v

2 -Acceptable Temperature Difference less than 1.5 Temp Diff=) 
Reference Tem °F~+460 -Test Tem °F~+4601

L Reference Tem °F + 460 J

Long Cal Box 31 2-4-18.xis



Y Factor Calibration Check Calculation
PPA CARBON BED OUTLET STACK

METER BOX NO.31
6/12/2018

MWd = moleculaz wei ht source as, Ibflb-mole.
032 =Molecular wei t of o en, divided b 100.
0.44 =Molecular wei t of cazbon dioxide, divided b 100.
0.28 = Molecular wei t of nitro en or carbon monoxide divided b 100.
COZ =Percent carbon diode by volume, dry basis. 0.0 (Lp

OZ =Percent oxygen by volume, dry basis. 20.9 20.9

MWd=(032*Oz)+(0.44'COz)+(0.28*(100-(COz+Oz)))

MWd=(032'20.9)+(0.44'0)+(0.28'(100-(0+20.9)))

MWd=(6.69)+(0.00)+(22.15)

MWd = 28.84 28.84

Tma =Source Tem erature, absolut )
Tm =Averse as meter tem erature , de F. 7p. ~ 7j.z

Tma = Ts + 460

Tma = 70.08 + 460

Tma = 530.08 535.17

Ps =Absolute meter ressure inches H .
13.60 = S ecific vi ofinerc
delta H = Av ressure dro across the orifice meter Burin sam lin , in H2O U.7 7 0.62

Pb = Bazomehic Pressure, in H . 29.99 29.98

Pm = Pb + (delta H / 13.6)

Pm = 29.99 + (0.77125 / 13.6)

Pm = 30.05 30.03

Y a = as meter calibrarion check value dimensionless.
0.03 = 29.92/528 0.75 2 in. H °/R cfm2.
29.00 = d molecular wei ht of air lb/lb-mole.
Vm =Volume of as sam le measured b the as meter at meter conditions dcf. x3.540 39.820
Y = D as meter calibration factor aced on full calibration 0.9916 0.9)16

Delta H = Gas meter orifice calibration coef&cien in. H2O. 2.087 2.087
avg SQRT Delta H =Avg SQRT press. drop across the orifice meter during sampling , in. H2O 0.8695 0.7835

O =Total sam lin time minutes. 96 96

Yqa = (O / Vm )' SQRT (0.0319'" Tma' 29) / (Delta H@ "Pm' MWd) ' avg SQRT Delte H

Yqa = (96.00 / 43.54) " SQRT (0.0319'" 530.08 ' 29) / ( 2.06 * 30.05 * 28.84) • 0.87

Yqa = 2.205 • SQRT 490380 / 1,783.908 * 0.87

Yqa = 1.0052 0.9954

Diff =Absolute difference behveen Y a and Y 137 038

Diff=((Y-Yqa)/Y)' 100

Diff= (( 0.9916 - 1.005) / 0.9916) • 100

Average Diff= 0.88

Allowable = 5.0

B18f2018122B PM 081118 PPA 8TH LBW.dsx



Y Factor Calibration Check Calculation
PPA CARBON BED INLET
METER BOX NO.31

6/12/2018

MWd = D molecular wei t source , lb/lb-mole.
032 = Molecular wei t of o ea, divided b 100.
0.44 =Molecular wei t of carbon dio~cide, divided b 100.
0.28 = Molecular wei t of nitro en or carbon monoxide, divided b 100.
CO2 = Percent cafion dioxide by volume, dry basis. 0.0 O.0

Oz =Percent orzygen by volume, dry basis. 20.9 2Q9

MWd=(032 •Oi)+(0.44'COz)+(0.28 •(100-(COz+Oi)))

MV✓d=(0.32'20.9)+(0.44*0)+(0.28'(100-(0+20.9)))

MWd=(6.69)+(0.00)+(22,15)

MWd= 28.84 28.84

Tma =Source Tem erature, absolute(°R
Tm = Avera e d as meter tem erature , de F. 97.4 t U4.~

Tma = Ts + 460

Tma = 97.42 + 460

Tma = 557.42 564.50

Ps =Absolute meter ressure, inches H .
13.60 =S eciSc vi ofinercu
delta H = Av ressure dro across the orifice meter durin sam lin , in H2O 1.2U L2K

Pb =Barometric Pressure, in H . 2y95 29.92

Pm = Pb + (delta H / 13.6)

Pm = 29.95 + (1.2 / 13.6)

Pm = 30.04 30.01

Y a = d as meter calibration check value dimensionless.
0.03 = 29.92/528 0.75 2 in. H °/R cfrn2.
29.00 = d molecular wei t of air Ib/Ib-mole.
Vm =Volume of sam le measured b the as meter at meter conditions dcf. 57. l39 ~7. l71
Y = as meter calibrafion factor based on full calibration 0.9960 0.9y60

Delta H = D Gas meter orifice calibration coefficien is H2O. 1.9921 1.9921
avg SQRT Delta H =Avg SQRT press. drop across the ori5ce meter during sampling , in. H2O 1.0847 1.1190

O =Total sam lin fime, minutes. 96 96

Yqa = (O / Vm )' SQRT (0.0319 * Tma' 29) / (Delta H@ * Pm * MWd) • avg SQRT Delta H

Yqa = (96.00 / 57.14 )' SQRT (0.0319' 557.42 ' 29) / ( 1.99' 30.04 * 28.84) • 1.08

Yqa = 1.680 ' SQRT 515.666 / 1,725.624 ' 1.08

Yqa = 0.9963 1.0341

Diff =Absolute difference between Y a and Y 0.03 3.83

Diff=((Y-Yqa)/Y)' 100

IJiff= (( 0.996 - 0.996) / 0.996) * 100

Average Dill=1.93

Allowable = 5.0
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o
an Afr Liqu(de company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03NI79E15AOOE4 Reference Number:Cylinder Number: CC429490 Cylinder Volume:Laboratory: 124 -Riverton (SAP) - NJ Cylinder Pressure:PGVP Number: 852017 Valve Outlet:Gas Code: CO2,02,BALN Certification Date:

Airgas Specialty Gases
Airgas USA, LLC
60o Union Landing Road
Cinnaminson, NJ o8oT7-0000
Airgas.com

82-401044875-1
150.5 CF
2015 PSIG
590
Nov 21, 2017

Expiration Date: Nov 21, 2025
Certification pertormed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA600/R-12/531, using the assay procedures listed. Analytical Methodology does not require corcection for analytical inteAerence. This cylinder has a total analyticaluncertainty as stated below with a confidence level of 95°k. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on avolume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTSComponent Requested Actual Protocol Total Relative AssayConcentration Concentration Method Uncertainty DatesCARBON DIOXIDE 9.000 % 8.913 % G1 +/_ 0.7°/a NIST Traceable 11/21/2017OXYGEN 12.00 °h 11.93 % G1 +/- 0.4% NIST Traceable 11/21/2017NITROGEN Balance

(',AT.TBRATION STANDARDSType Lot ID Cylinder No Concentration Uncertainty Expiration DateNTRM 13060408 CC412683 7.489 %CARBON DIOXIDE/NITROGEN +/- 0.6°k Jan 14, 2019NTRMpIus 09060208 CC262337 9.961 %OXYGEN/NITROGEN +/- 0.3% Nov 08, 2018

ANALYTICAL EQUIPMENTInstrument/Make/Model Analytical Principle Last Multipoint CalibrationHoriba VIA 510-0O2-19GYCXEG NDIR Oct 30, 2017Horiba MPA 510-02-7TWMJ041 Paramagnetic Oct 27, 2017

Triad Data Available Upon Request

Approved for Release
Page 1 of 82-401044875-1



Airgasm
an Air Liquids company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA ProtocolPart Number: E03NI62E15A0224 Reference Number:Cylinder Number: SG9169108 

Cylinder Volume:Laboratory: 124 -Riverton (SAP) - NJ Cylinder Pressure:PGVP Number: 652017 
Valve Outlet:Gas Code: CO2,02,BALN Certification Date:

Airgas Spedalty GasesAirgas USA, LLC
60o Union Landing RoadCinnaminson, NT o8oT7-0000Airgss.wm

82-4010448741
157.2 CF
2015 PSIG
590
Nov 18, 2017Expiration Date: Nov 18, 2025Certification peAortned in accordance with "EPA Traceabtlity Protocol for Assay and Cerdflcatlon of Ga~eoue C~fbration Standards (May 2012)' document EPA

600/R-12!531, using the assay procedures Itsted. A~alyt(cal Methodology does not require aorcedion for an~ytical irrtertetence. This cylinder has a total enelydcal

uncertainty as stated below with a cwnfidence level of 95%. Thare ara no significant fmpuriHes which afFed the use of thfa celibrsHon mixture. Ap concentratlona are on a
volumelwlume basis unless otherwise named.Do Not Use This Cylinder below 100 paig, i.e. 0.7 megapescals.
ANALYTICAL RESULTSComponent Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 17.00 °r6 16.58 °~ G1 +/- 0.7°.5 NIST Traceable 11/18/2017

OXYGEN 21.00 % 21.D0 °.b G1 +/- 0.59b NIST Tfeceable 11/18/2017

NITROGEN Balance

-

CALIBRATION STANDARDSType Lot ID Cylinder No Concentratlon
Uncertainty Expiration Date

NTRM 12061336 CC360792 11.002 °~ CARBON DIOXIDElNITRQGEN +/- 0.6% Jan 11, 2018

NTRM 09061415 CC273526 22.53 °l~ OXYGEN/NITROGEN +/- Q,4°~ Mar Q8, 2019ANALYTICAL EQUIPMENTInstrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VlA 510-0O2-19GYCXEG NDIR

Od 3Q, 2D17
Ho[~ba MPA 51Q-02-7TWMJ041 Paramagnetic

Oct 27, 2017Triad Data Available Upon Request

~" ~ '~-.
"~~

A proved for Release
Page 1 of 82-401044874-1



APPENDIX F
LIST OF PROJECT PARTICIPANTS

IASDATA\CHEMOURS\15418.002.005\EMISSIONS TEST REPORT AUGUST 2018-LW 8/7/2018



The following WESTON employees participated in this project.

Paul Meeter Senior Project Manager

Jeff O'Neill Senior Project Manager

Steve Rathfon Team Leader

Kyle Schweitzer Team Member

Matt Winkeler Team Member

Jack Mills Team Member

Kris Ansley Team Member

Kyle DeShazo Team Member

Jacob Little Team Member

Austin Squires Team Member

Steve Dryden Team Member

IASDATA\CHEMOURS\75418.002.005\EMISSIONS TEST REPORT AUGUST 2078-LW 6/3/201 B


