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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. (WESTON) 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 19, 20, 25 and 26 July 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: 6 (3 inlet and 3 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 Collected1 6 6 6 6 6 
Reagent Blanks (Solvents, Resins)1 1 set 0 0 0 0 
Field Blank Trains1 1 per source 0 0 0 0 
Proof Blanks1 1 per train 0 0 0 0 
Trip Blanks1,2 1 set 0 0 0  
Lab Blanks 1 per 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 set4 0 0 0 0 
Isotope Dilution Internal Standard Spikes Each sample 0 0 0 0 
Total No. of Samples 105 4 4 4 4 

Key:  
1 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 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 Collected1 4 4 4 4 4 
Reagent Blanks (Solvents, Resins)1 1 set 0 0 0 0 
Field Blank Trains1 1 per source 0 0 0 0 
Proof Blanks1 1 per train 0 0 0 0 
Trip Blanks1,2 1 set 0 0 0  
Lab Blanks 1 per 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 set4 0 0 0 0 
Isotope Dilution Internal Standard Spikes Each sample 0 0 0 0 
Total No. of Samples 85 4 4 4 4 

Key:  
1 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 Actual number of samples collected in field. 
6 Not applicable.  
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2. SUMMARY OF TEST RESULTS 

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

runs (during Hydrolysis) were performed on the PPA (with dip tube in) 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 analytical 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 
Efficiency 

g/sec lb/hr g/sec lb/hr % 
PPA Carbon Bed 
R1 5.81E-4 4.62E-3 1.23E-5 9.73E-5 97.9 
R2 3.37E-4 2.67E-3 7.23E-6 5.75E-5 97.8 
Average 4.59E-4 3.65E-3 9.74E-6 7.79E-5 97.9 
VE North Carbon Bed 
R1 3.25E-4 2.58E-3 1.71E-5 1.36E-4 94.7 
R2 2.96E-4 2.35E-3 2.19E-5 1.74E-4 92.6 
R3 4.51E-4 3.58E-3 1.49E-5 1.13E-4 96.7 
Average 3.58E-4 2.84E-3 1.80E-5 1.43E-4 95.0 
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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. At the time of testing, process emissions were 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-A1) 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 
North 

EVE Semi-continuous – Condensation is continuous 
Agitated Bed Reactor, Refining (ether column) is 
batch 

PPA Hydrolysis, AF Column 
Reboiler/Virgin 
 
Pressure Transfers/Virgin or 
Purified 

Continuous once it starts taking off to feed tank 
Batch (pressure transfers from one vessel to another – 
every 2 hours) 

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

included in Appendix A. 
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 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 fiberglass reinforced plastic (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) Upstream (A) 

Inlet 67 inches 
> 1.9 duct diameters 

61 inches 
> 1.8 duct diameters 

Outlet 58 inches 
> 1.7 duct diameters 

57 inches 
> 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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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 had been 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.  
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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 filter(s) 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 ammonium 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/ 
ammonium 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/ammonium 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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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 

impingers. 

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% NH4OH 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.. 
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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 (O2) concentrations. A diagram 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 Department of Environmental Quality (NCDEQ). 

Each test was a minimum of 90 minutes in duration. A total of three 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 O2 and CO2 concentrations were at 

ambient air levels (20.9% O2, 0% CO2), therefore, 20.9% O2 and 0% CO2 values were used in all 

calculations. 

During run 1 of the PPA Carbon Bed testing, the CEM data system shut down. The system was 

re-booted and recorded data for the remainder of the test. 

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

outlet mass emission rates in lb/hr.  

 



TABLE 6-1
CHEMOURS - FAYETTEVILLE, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS
PPA CARBON BED INLET

Test Data
Run number 1 2
Location PPA Carbon Bed - IN PPA Carbon Bed - IN
Date 7/25/2018 7/26/2018
Time period 0915-11 Z I 0837-1043

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 29.95 29.95
Avg. orifice press. diff., in Hz0 0.88 0.84
Avg. dry gas meter temp., deg F 78.2 77,7
Avg. abs. dry gas meter temp., deg. R 538 538
Total liquid collected by train, ml 25.6 523
Std. vol. of HZO vapor coll., cu.ft. 1.2 2.5
Dry gas meter calibration factor 1.0150 1.0150
Sample vol. at meter cond., dcf 52.490 51.232
Sample vol. at std. cond., dscf ~~~ 52.412 51.197
Percent of isokinetic sampling 1033 105.2

GAS STREAM COMPOSITION DATA:
COz, % 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, Ib/lb mole 28.84 28.84
H2O vapor in gas stream, prop. by vol. 0.022 0.046
Mole fraction of dry gas 0.978 0.954
Molecular wt. of wet gas, lb/]b mole 28.59 2834

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. HZO -2.00 -2.00
Absolute pressure, in. Hg 29.80 29.80
Avg. temperature, deg. F 79 76
Avg. absolute temperature; deg.R 539 ~ 536
Pitot tube coefficient 0.84 0.84
Total number of traverse points 24 24
Avg. gas stream velocity, ft./sec. 30.7 30.0
Stack/duct cross sectional area, sq.ft. 6305 6305
Avg. gas stream volumeMc flow, wacf/min. 11613 11342
Avg. gas stream volumeMc flow, dscf/min. 11066 10614

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

CAEMOURS - FAYETTEVILLE, NC
SUNIMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

PPA CARBON BED INLET

TEST DATA

Run number 1 2
Location PPA Carbon Bed - IN PPA Carbon Bed - IN
Date 7/25/2018 7/26/2018
Time period 0915-1121 0837-1043

LABORATORY REPORT DATA, ug.
HFPO Dimer Acid 165.3 97.53

EMISSION RESULTS, ug/dscm.
HFPO Dimer Acid 1113 673

EMISSION RESULTS, lb/dscf.
HFPO Dimer Acid 6.95E-09 4.20E-09

EMISSION RESULTS, Ib/hr.
HFPO Dimer Acid 4.62E-03 2.67E-03

EMISSION RESULTS, g/sec.

HFPO Dimer Acid 5.81E-04 337E-04
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TABLE 6-2
CHEMOURS - FAYETTEVILLE, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS
PPA CARBON BED OUTLET

Test Data
Run number I 2
Location PPA Carbon Bed -OUT PPA Cazbon Bed -OUT
Date 7/25/2018 7/26/2018
Time period 0915-1121 0837-1043

SAMPLING DATA:
Sampling duration, min. 96.0 96.0
Nozzle diameter, in. 0.191 0.191
Cross sectional nozzle area, sq.ft. 0.000199 0.000199
Barometric pressure, in. Hg 29.93 29.85
Avg. orifice press. diff., in Hz0 0.56 0.63
Avg. dry gas meter temp., deg F 85.3 83.8
Avg. abs. dry gas meter temp., deg. R 545 544
Total liquid collected by train, ml 30.1 35.9
Std. vol. of HZO vapor coll., cu.ft. 1.4 1.7
Dry gas meter calibration factor 0.9860 0.9910
Sample vol. at meter cond., dcf 43.430 42.835

Sample vol. at std. cond., dscf ~i~ 41.515 41.171
Percent of isokinetic sampling 104.1 1023

GAS STREAM COMPOSITION DATA:
COZ, °/a by volume, dry basis 0.0 0.0

OZ, % 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
Hz0 vapor in gas stream, prop. by vol. 0.033 0.039
Mole fraction of dry gas 0.967 0.961
Molecular wt. of wet gas, lb/ib mole 28.48 28.41

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. HZO 0.23 0.22
Absolute pressure, in. Hg 29.95 29.87
Avg. temperature, deg. F 84 86
Avg. absolute temperature, deg.R 544 546
Pitot tube coefficient 0.84 0.84
Total number of traverse points 24 24
Avg. gas stream velocity, ft./sec. 37.1 37.9
StacWduct cross sectional area, sq.ft. 4.91 4.91
Avg. gas stream volumetric flow, wacf/min. 10920 11150
Avg. gas stream volumetric flow, dscf/min. 10253 10343

~~~ 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 - FAYETTEVILLE, NC
SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

PPA CARBON BED OUTLET

TEST DATA

Run number 1 2
Location PPA Carbon Bed -OUT PPA Carbon Bed -OUT
Date 7!25/2018 7/26/2018
Time period 0915-1121 0837-1043

LABORATORY REPORT DATA, ug.

HFPO Dimer Acid 2.980 1.729

ENIISSION RESULTS, ug/dscm.

HFPO Dimer Acid

EMISSION RESULTS, lb/dscf.

HFPO Dimer Acid

2.5 1.5

1.58E-10 9.26E-11

EMISSION RESULTS, Ib/hr.

HFPO Dimer Acid

HFPO Dimer Acid (From InIeC Data)

ENIISSION RESULTS, g/sec.

HFPO Dimer Acid

Carbon Bed Removal Efficiency,

9.73E-OS 5.75E-OS

4.62E-03 2.67E-03

1.23E-OS 7.23E-06

97.9 97.8
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TABLE 6-3
CHEMOURS - FAYETTEVIL~E, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS
VE NORTH CARBON BED INLET

Test Data
Run number 1 2 3
Location VEN-CBed IN VEN-CBed IN VEN-CBed IN
Date 7/19/2018 7/20/2018 '7/2Q/2018
Time period 0952 -1428 0847-1054 1300-1504

SAMPLING DATA:
Sampling duration, min. 96.0 96.0 96.0
Nozzle diameter, in. 0.218 0.215 0.215
Cross sectional nozzle area, sq.ft. 0.000259 0.000252 0.000252
Barometric pressure, in. Hg 30.05 30.04 30.04
Avg. orifice press. diff., in H2O 1.32 1.23 1.23
Avg. dry gas meter temp., deg F 93.6 81.1 87.5
Avg. abs. dry gas meter temp., deg. R 554 541 547
Total liquid collected by train, ml 48.0 61.7 56.8
Std. vol. of H2O vapor coll., cu.ft. 2.3 2.9 2.7
Dry gas meter calibration factor 0.9860 0.9860 0.9860
Sample vol. at meter cond., dcf 66.613 63.717 64.187
Sample vol. at std. cond., dscf ~~~ 63.096 61.713 61.444
Percent of isokinetic sampling 100.0 1013 101.1

GAS STREAM COMPOSITION DATA:
COQ, % by volume, dry basis 0.0 0.0 0.0
O,, % by volume, dry basis 20.9 20.9 20.9
N~, % by volume, dry basis 79.1 79.1 79.1
Molecular wt. of dry gas, lb/lb mole 28.84 28.84 28.84
Hz0 vapor in gas stream, prop. by vol. 0.035 0.045 0.042
Mole fraction of dry gas 0.965 0.955 0.958
Molecular wt. of wet gas, lb/lb mole 28.46 28.35 28.38

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H2O -4.20 -4.20 -4.20
Absolute pressure, in. Hg 29.74 29.73 29.73
Avg. temperature, deg. F 93 89 94
Avg. absolute temperature, deg.R 553 549 554
Pitot tube coefficient 0.84 0.84 0.84
Total number of traverse points 24 24 24
Avg. gas stream velocity, ft./sec. 46.1 46.0 46.1
Stack/duct cross sectional area, sq.ft. 631 6.31 6.31
Avg. gas stream volumetric flow, wacf/min. 17456 17385 17453
Avg. gas stream volumetric flow, dscf/min. 15985 15872 15839

~'~ Standard condirions = 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg)
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TABLE 6-3 (coot.)

CHEMOURS - FAYETTEVILLE, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

VE NORTH CARBON BED INLET

TEST DATA

Run number 1 2 3
VEN-CBed VEN-CBed

Location ~ ~ VEN-CBed IN

Date 7/19/2018 7/20/2018 7/20/2018
Time period 0952 -1428 0847-1054 1300-1504

LABORATORY REPORT DATA, ug.

HFPO Dimer Acid 77.08 69.21 105.09

EMISSION RESULTS, ug/dscm.

HFPO Dimer Acid 43.13 39.60 60.39

EMISSION RESiTLTS, lb/dscf.

HFPO Dimer Acid 2.69E-09 2.47E-09 3.77E-09

EMISSION RESULTS, Ib/hr.

HFPO Dimer Acid 2.58E-03 235E-03 3.58E-03

EMISSION RESULTS, g/sec.

HFPODimerAcid 3.25E-04 2.96E-04 4.51E-04
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TABLE 6-4
CHEMOURS - FAYETfEVILLE, NC

SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS
VE NORTH CARBON BED OUTLET

Test Data
Run number 1 2 3
Location VEN-CBed Outlet VEN-CBed Outlet VEN-CBed Outlet
Date 7/19/2018 7/20/2018 7/20/2018
Time period 0952-1428 0847-1054 1300-1504

SAMPLING DATA:
Sampling duration, min. 96.0 96.0 96.0
Nozzle diameter, in. 0.215 0.215 0.215
Cross sectional nozzle area, sq.ft. .0.000252 0.000252 0.000252
Barometric pressure, in. Hg 30.05 30.04 30.04
Avg. orifice press. diff., in HBO 1.64 1.44 1.33
Avg. dry gas meter temp., deg F 93.5 78.9 84.5
Avg. abs. dry gas meter temp., deg. R 554 539 544
Total liquid collected by train, ml 47.6 55.7 80.3
Std. vol. of HBO vapor coll., cu.ft. 2.2 2.6 3.8
Dry gas meter calibration factor 0.9915 1.0150 1.0150
Sample vol. at meter cond., dcf 65.982 66.720 64.865
Sample vol. at std. cond., dscf ~~~ 62.905 66.824 64.287
Percent of isokinetic sampling 98.5 104.5 105.2

GAS STREAM COMPOSITION DATA:
COQ, % by volume, dry basis 0.0 0.0 0.0
O,, % by volume, dry basis 20.9 20.9 20.9
N,, % by volume, dry basis 79.1 79.1 79.1
Molecular wt. of dry gas, lb/lb mole 28.84 28.84 28.84
H~0 vapor in gas stream, prop. by vol. 0.034 0.038 0.056
Mole fraction of dry gas 0.966 0.962 0.944
Molecular wt. of wet gas, lb/lb mole 28.46 28.43 28.23

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H2O 3.50 3.50 3.50
Absolute pressure, in. Hg 3031 30.30 30.30
Avg. temperature, deg. F 96 96 97
Avg. absolute temperature, deg.R 556 556 557
Pitot tube coefficient 0.84 0.84 0.84
Total number of traverse points 24 24 24
Avg. gas stream velocity, ft./sec. 47.4 47.6 46.5
StacWduct cross sectional area, sq.ft. 6.31 631 631
Avg. gas stream volumetric flow, wacf/min. 17925 18020 17581
Avg. gas stream volumetric flow, dscf/min. 16639 16658 15925

~~~ Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg)
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TABLE 6-4 (coot.)

CHEMOURS - FAYETTEVILLE, NC
SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

VE NORTH CARBON BED OUTLET

TEST DATA

Run number 1 2 3
VEN-CBed VEN-CBed VEN-CBed

Location Outlet Outlet Outlet
Date 7/19/2018 7/20/2018 7/20/2018
Time period 0952 -1428 0847-1054 1300-1504

LABORATORY REPORT DATA, ug.
HFPO Dimer Acid 3.88 5.27 3.61

EMISSION RESULTS, ug/dscm.
HFPO Dimer Acid 2.18 2.78 1.98

EMISSION RESULTS, tb/dscf.
HFPO Dimer Acid 136E-10 1.74E-10 1.24E-10

EMISSION RESULTS, lb/hr.
HFPO Dimer Acid 1.36E-04 1.74E-04 1.18E-04
HFPO Dimer Acid (From Inlet Data) 2.58E-03 2.35E-03 3.58E-03

EMISSION RESULTS, g/sec.
HFPO Dimer Acid 1.71E-OS 2.19E-OS 1.49E-OS

Carbon Bed Removal Efficiency, % 94.7 92.6 96.7

~~► .'
8/1]/2016 2:44 PM 071YI8 VEN CBed OUT.xiu



IASDATA\CHEMOURS\15418.002.006\CARBON BED EMISSIONS TEST REPORT-LW 10/19/2018 

APPENDIX A 
PROCESS OPERATIONS DATA 

29



Date 7/19/2018
Time
Stack Testing
HFPO
VEN Product
VEN Precursor
VEN Condensation (HFPO)
VEN ABR
VEN Refining
Stripper Column Vent
Division WGS Recirculation Flow
Division WGS Inlet Flow

Date 7/20/2018
Time
Stack Testing
HFPO
VEN Product
VEN Precursor
VEN Condensation (HFPO)
VEN ABR
VEN Refining
Stripper Column Vent
Division WGS Recirculation Flow
Division WGS Inlet Flow

EVE

800 900 1000 1100 1200 1300 1400 1500
952- 1428 (Run 1 )

15000 kg/h
47 kg/h

800 900 1000 1100 1200 1300 1400 1500

14500 kg/h
53 kg/h

1600
847 - 1054  (Run 2) 1300 - 1504  (Run 3)

EVE
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CHEMOURS - FAYETTEVILLE, NC
INPUTS FOR HFPO DIMER ACID CALCULATIONS

PPA CARBON BED INLET

Test Data

Run number 1 2
Location PPA Carbon Bed - IN PPA Carbon Bed - IN
Date 7/25/2018 7/26/2018
Time period 0915-1121 0837-1043
Operator RS/AS RS/AS

Inputs For Calcs.
Sq. rt. delta P 0.53734 0.52408
Delta H 0.8833 0.8379
Stack temp. (deg.F) 79.3 76.0
Meter temp. (deg.F) 78.2 77.7
Sample volume (act.) 52.490 51.23?
Barometric press. (in.Hg) 29.95 29.95
Volume HZO imp. (ml) 12.4 36.7
Weight change sil. gel (g) 13.2 15.6
COQ 0.0 0.0

O, 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.H2O) -2.00 -2.00

Nozzle dia. (in.) 0.235 0.235
Meter box cal. 1.0150 1.0150
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

_oactionlPlant Date ~p

Source~~ W.O. Number

Duct Type ~ Circular ❑ Rectangular Duct Indicate appmpriete 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 ~l-~

Total Traverse Points r Port ( Z
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Width of Duct rectan ular duct onl in.
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~.

ISOHINETIC FIELD DATA SHEET
Client Tha Ctiemarrs Company StdCk COnditi011s
w.o.# i sai a.op2. oQs Assumed
Project ID Chemours %Moisture Z
Mode/Source ID PPA Carbon Bed Impinger Vd (mq ~~zi
Samp. Loc. ID IN Silica gel (g)

Run No.ID 1 CO2, % by Vd O
Test Method ID M0010 02, °/a by Vol ~0".q

Date 10 ~lfJUL2018 Temperature (°F) ~~ ̂;

Source/Location PPA Carbon Bed Cnlet Meter Temp (°~

Sample Date -~_ ~ . -ujjQ Static Press (in H2O) ~ ~

Baro. Press (in Hg) Z

Operator Ambient Temp(°F) ^'~~

Probe ID! Length '~1 ~ ~ Sample Train (ft')

Probe Material ro Leak Check ~ ((n Hg)
PRot /Thermocouple ID p71 ~ Pltot leak check good
Picot Coefflcfent Pitot Inspectbn good
Nozzle ID Method 3 System good

~ I no ~~ 1 no e3 ! no

e ` / no e / no ~ / no

yes / no yes / no yes / no
Noale Measurements . Z35 _73S ,235 Temp Check Pre-Test Set Post-Test Set
Avg NonJe Dia pn) , Z3S Meter Box Temp 7 ~?~

Area of Stack (ftZ) (~,3) Reference Temp '7(~.) ~'g. ~

Sample Time Pass/Fail (+/- 2°) ss /Fail ~ / Fail
Total Traverse Pts 'L Temp Change Response 4 ~~! no ~s,D na
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~~a~~■~~~~-~~~'~~~~~~~~~-~ ~~~~~~-. - ~~~om~c.~rr~~~~~~~~~~~o ■m~~~~o~~i~■
~~~~t~~~r~~~~~►ir~~~o~~ss~~_~.~

. ..y ......... ...y ~... ~ y ~ ~ . .. a r.vy a y ~ iii ~ mnu ~mc

. 2q m2 ,84333 52,. 0 ,3 ~S. ZG83 ~~ ~z1
A ,g5373~ 

P A ;g S ~ D ~ Comme ~ 
~t~' G~r~gt ~ Cq ~ G~~~4

- . i7~f

EPA Method 0010- HFPO Diener Acid Page i ~~
Meter Box ID Ap 2Q

Actual poster sox r ~ , p~~ K Factor ~ ~ ~
Meter Box Del H ."]pq Initial Mid-Point Final

-Z

~z3 ~ ~~ i ss~ i yz~~-i ~~°~ r ~.
EPA Method 0010 from ~PA SW-846
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ISOKINETIC FIELD DATA SHEET

rce/L

EPA Method 0010- HFPO Diener Acid ~~ Page ~ ~r
client The Chemours Company Stack Conditions Meter eox io AO Zo
W.o.# 15a~s.od2.00s Assumed Actual Metersox r /,a1g K Factor 3.0
Project ID Chemours °,6 Moisture Z Meter Box Del H ~,7 Initial Mid-Point Final
Mode/Source ID PPA Carbon Bed Impinger Vol (ml) Probe ID /Length ~~ tj.._-.~ (p~ 'Sample Train (ft3) O ~ ec ̀ "~ ̀~
Samp. Lx. ID IN Silica gel (g)

~~

~_°j,. Probe Material {~Boro i Leak Check ~ (in Hg)
,

i5'~ ~~
...t' .

..~~
Run No.ID 2 CO2, % by Vol L, Pitot / Thermocoup{e ID G'~ 1 1 Pitot leak check good 3 / no / no y-/ no
Test Method ID M0010 02, °~ by Vol ~~ .9 Pitot Coefficient ~ 0~4_i Pitot Inspection good eye / no yes / no ~ / no
Date ID

S

~adJUL2018

PA `
Temperature (°F)
'MecerTem °F

~75' Noale ID .235 Method 3 System good es / no yes (no
ro 
s / no

ou ovation P Carbon Bed InTef p ( ) "j~ NoaJe Measurements .2~5 .235 .2~5 Temp Check Pre-Test Set Post-Test Set
Sample Date 7- 2(~. Z~~~ Static Press Qn H2O) - Z v Avg Noale Dia pn) , 2,3 j Meter Box Temp '70
Barn. Press (in H9) 2`l. Area of Stack ft~
O rotor ,j 5 Ambient Tem F ~ ~ (+' 3 ~ Reference Temp ~.
Pe P (`) ~ ~fj Sample Time Pass/Fail (+/- 2~ /Fail / FaN

Total Traverse Pts Z Temp Change Response' (vet ! no ! no

~~-~~~~ V~~~~-

~~-~~~m ~~~~~- 

------- ------

~~~~~~~ r ~~~~~-

~~-~'~~~ ~~~~~-

~~-~~~~ ~~ ~~~~~-

~.w~~er~~i r~~~~_

• ZI~fZ. '~ • 83~1~ S~.23Z~I "1~ 95
~g Sgrt Delta P Avg Sgrt Del H Comments:

S~,yc~8 . ~05o J

y mn max MIIYMi~

~-~Q~ I(Q ~ZZ !1S'~l'Zo

SSW. 2q Z ~! 85`) • ~$9
".09~

05 I 5 S'S I Hp~G~I
EPA Method 0010 from EPA SW-846~~ 1~
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SAMPLE RECOVERY FIELD DATA
EPA Method 0010

PPA Carbon Bed Inlet

~~

CII2flt The Chemours Company W.O. # 15418.002.006
Location/Plant Fayetteville, Nc Source &Location PPA Carbon Bed Inlet

'7S f~ ~ ~
Run No. 1 Sample Date ''~/S / ~ ̀  '~ Recovery Date 7 ~i ~ -/$
Sample I.D. Chemours - PPA Carbon Bed - IN -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 EfTipty r ~ ~ Silica Gel

Final ~Z t~ Ct~ ~ C5 3 ~Z. S .~~~ Z-- ~s . 7 313.2. ~ 14 Z ~ q

Initial ~ goo goo p r `~ . gt1 • ~ soo 111 ~• j

Gain ~ Z ~ 17 C~ Q --, ~ ~ s ~3y~.

Impinger Color ~ ~ ~ ~ ~/~ abeled
~i

Silica Gel Condition ~ S aled?

Run No. 2 Sample Date ~ Z ' (~j Recovery Date -'Z(~-1

Sample I.D. Chemours - PPA Carbon Bed - IN - 2 - M0010 - Analyst Filter Number ~J~

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

Contents Empty HPLC H2O HPLC H2O Empty ~ ~}- 2 Silica Gel

Final 2v ~ uu `d v ,~ 3o9~v .t, ,3~:5 $x}2.5 ,y1S• F )15~~ 1
Initial ~ goo goo O X7.3 3o~s ~ ¢` 'B n5~~ soo U~ $
Gain ~ ~ ~ ~ ~ p ~~•̂1 ~J -6 ,S 2,

Impinger Color + Labeled? ~

Silica Gel Condition ~ 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 Empty Silica Gei

Final

Initial goo goo soo

Gain

Impinger Color Labeled?

Silica Gel Condition Sealed?

Check COC for Sample IDs of Media Blanks
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SAMPLE RECOVERY FIELD DATA
EPA Method 0010

PPA Carbon Bed Inlet-BLANK TRAINS

Client The Chemours Company W.O. #
Location/Plant Fayetteville, Nc Source & Loaction

15418.002.006
PPA Carbon Bed Inlet

Sample Date ~• Recovery DateRun No. ~ ~̂~L

Sample I.D. Chemours -PPA Carbon Bed -Inlet - BT - M0010 - Analyst Filter Number /v//~

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

Contents Empty HPLC H2O HPLC H2O ~ $i~(C2 Gel

Final ~ ~/ ~ . ~ '7q?~, ~ ,p

Initial ~ loo goo ~ , ~. ~ 30o f X93.

Gain 0 ~ ~ , ( ~- ~ ( ~ n a

Impinger Color _~~(,Q~{ Labeled?

Silica Gel Condition Sealed? r

Run No. Sample Date Recovery Date

Sample I.D. Chemours -PPA Carbon Bed -Inlet - BT - 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 loo soo

Gain

Impinger Color Labeled?

Silica Gel Condition Sealed?

Run No. Sample Date Recovery Date

Sample I.D. Chemours -PPA Carbon Bed -Inlet - BT - 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 loo goo soo

Gain

Impinger Color Labeled?

Silica Gel Condition Sealed?

Check COC for Sample IDs of Media Blanks
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CHEMOURS - FAYETTEVILLE, NC
INPUTS FOR HFPO DIMER ACID CALCULATIONS

PPA CARBON BED OUTLET

Test Data

Run number 1 2
Location PPA Cazbon Bed -OUT PPA Carbon Bed -OUT
Date 7/25/2018 7/26/2018
Time period 0915-1121 0837-1043
Operator RS/AS RS/AS

Inputs For Calcs.
Sq. rt. delta P 0.64638 0.65743
Delta H 0.5600 0.6333
Stack temp. (deg.F) 84.1 85.5
Meter temp. (deg.F) 853 83.8
Sample volume (act.) 43.430 42.835
Barometric press. (in.Hg) 29.93 29.85
Volume H2O imp. (ml) 213 25.0

Weight change sil. gel (g) 8.8 10.9
COZ 0.0 0.0

Oz 20.9 20.9

N~ 79.1 79.1

Area of stack (sq.ft.) 4.909 4.909
Sample time (min.) 96.0 96.0
Static pressure (in.H2O) 0.23 0.22

Nozzle dia. (in.) 0.191 0.191
Meter box cal. 0.9860 0.9910
Cp of pitot tube 0.84 0.84
Traverse points 24 24

Sl17@018 10:27 AM 072518 PPA C9ed Outla.zisx38



Samp(e and Velocity Traverse Point Data Sheet -Method 1
CI(ent G +~n.OuV`~ Operator ~~'T'~

LosctiofdPlBnt s C DetB G
Source i~ W.O.Numbar L',~{~ ,~y~~

Type ~ Circular D ReclenpularDuel ~"0p°̀P""'h'0'
irsa Type ~ Particulate Traverse ~ Vebdty Traverse Q CEM Traverse

Dlatance hom far wa0 to ouWde of rt n. ~ C ~
Port De ■ D

Da th of Dud, diameter = GD B
Area of dud ,
Total Trever5e Pofrtfs 'li
Tote) Traverse Polnfs r Part 'L
Pwt Dlemeter e-Threaded-Hole
Ma~oraq Le .J
R~ctnn ular Ducts On

W I~h o(D redan r duct an n.
Total Ports ter mot a

E ulvalent Dl~neter= Z'LhN L+W

Traverse Port Locatlons

Traverse
Port % of Duct

Dbtence from
Inside Duc[
Wa8 n

Distanea from Outside of
PoA rt

2 ~ ̀~ r

3 << ~ c

a ~ Z ~
s ,s" 22 ~l2

7 ~. l ~ ~ '~

9 Q 7''j ~f~ ~ s~

„ 28,0 K~
~z ~-SC, k ̀t

GEII ~ Pdnt(F.ea Muwm~nl l.ir~ lh~tlllnton Po1M LouUen~

1 0.187

2 0.50

3 0.833
nee: i~ e~egc n~a ~ 7L If1Gf1 1750 tl A M8Q10U lA

(Sampe port upstream of pilot port)
Noto: I(elack dla >Z4' Ihen adjust traverse point l0 1 Ineh kom wap

IF stack rile Q4' Ihen adjust Uaveraa print to O.S lneh from wall

Flow Olsturb~ncss
U tream-Aft ~~
Downstream - B ft ti
U tream - A duct diameters
Downstream - B (duct dtametersl .~-

ti32

a

iL ̀ 7..

v

DAR Diameters Uprt n om Fb d~turb~nce (Ol~tance A),~
-- ~'

Staek D(amelar> 24 Inches okw.e
t~O A

+ _

u~w,me.~ar ■ t a
~ P~Na~M~ hev«L POInU

or+oue11 (tlaW~35lnCuN~ 1

inv~ne Pdnp br Vebrly 16

71

m ~ cea..~. c~a.o..i(ElYhefw~ ~B~nd. Enrn+bn, eao.cem. Nc)

srd w>Ea~ u~, u -y b..

0
a . a o e
Duct Ulanwtws OawmM~am fom M O~WrGnu (DW~na D)

.000000000mmmll
~

a~m~m~■m~m~o~mo~~~~~~~o~~~oio~~~■m~m~~■~m~~n~~+~~r~o~~■s~r~~~.o~~~~~~~~~o~oo~~~~~~u~r~~~a~oo~~~~~~~r~■~~~~. .o ~~~■w~~o■~osi.~l. o~~~~~~~~■~~~~~' m~~~~~~~~~~rom~~~■~~~~~t~~~mlm~~~~es~~~~~~

~000n00000mmmlo~■~mm~o~rr~momo.o~a~o€~m~mm~a~mlo~~or~oa~m~momon~~~~~m~~~m~alo~~■~~o~000mmmo~~e~~~oo~o~o~o~~~~~~m~nm~oo~~~~~~■■~oc~ar~t~o~~~~~~~~■m~mom~w~■~~~~~~~ommm~■~~~~~~t~~~mm -m~~t~~■~~~~~~■~o
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ISOHINETIC FIELD DATA SHEET EPA Method 0010-
Client The Chemours Company SfdCk COnditt0113 Meter Box ID
w.o.# 15418.002.60fi Assumed Actual Meter sox v
Project ID Chemours °k Moisture '~.., •. ~~MeterBox Del H
Mode/Source ID PPA Impinger Vol (ml) j_1 ~ 3 Probe ID /Length ~( ~y
Samp. Loc. ID STK Silica gel (g) ~~ Probe Material
Run No.ID 1 CO2, % by Vd Pitot /Thermocouple ID ~.~'
Test Method ID M0010 02, % by Vd Pitot Coefficient
Date ID 16JUL2018 Temperature (°F) y i Noale ID
Source/LocaUon PA d< Meter Temp (°F) j Nozzle Measurements D• 1 Q
Sample Date Z Static Press (in H2O) d'Q z3 J. ~~ Avg Nou1e Dia (in)

Barn. Press (in H8) Area of Stack (ft~)

_~

Operetor ti Ambient Temp (°~ ~ ~ a ~ Sample Time

_~

Total Traverse Pts ~e

Page ~ of

K Factor
r

Initial Mid-Point Final

y ~,~
~ 

~ ~

~~i,~~~c~~E~
~~elf

~~~~
Temp Check re- T es e os - I es e

Meter Box Temp "'

Reference Temp '' ~

PasslFail (+/- p°~ was /Fail 1 .Fail

Temp Change Response 5 ye / no ~e / no

Sample Train (ft')

Leak Check ~ (in Hg)

Picot leek check good

Pitot Inspection good

Method 3 System good

~~-~' ~ ~~~ Jsr'~F~ '~ ~~~~~-

i~G~r • ~i~~fii~~~r:~r~ r [~1~~~s~Q'~~~ri~

~S~S~~~ ~~~~~~1~~ ~~5~►-~~~

~~— . n~ ~'r f f ~~~~~—

t

Dimer Acid

EPA Method 0010 from EPA SW-846

~~ V Y
p~ ~~~ \~

V~
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ISOKINETIC FIELD DATA SHEET
Client

w.o.#
Project ID

Mode/Source ID

Samp. Loc. ID

Run No.ID

Test Method ID

Date ID

Source/Locatlon

Sample Date

Baro. Press (in Hg)

Operator

The CMmours Company St:lC
15418,002.006

Chemours %Moisture

PPA Impinger Vol (ml)

STK Silica gel (g)

2 CO2,' % by Vol

M0010 02, °/a by Vd

16JUL2018 Temperature (°F)

'PPA Stack Meter Temp(°F)

Z~ StaUc Press (in H20)

Ambient Temp (°F)

EPA Method 0010- HFPO Dimer Acid Page~~r~

K l:O~f11UO~S

Assumed Actual

Meter Box ID

Meter Box Y

2 Meter Box De! H

5 Probe ID /Length

Probe Material

Picot /Thermocouple ID

~ ~ Picot Coefficient

NonJe ID

~ Nozzle Measurements

2 j O• i ~L Avg Noale Dia (in)

Area of Stack (ftZ)

~̀ , ~~ Sample Time

Total Traverse Pts

K Factor ~ , b

Initial Mid-Point Final
~ Sample Trein (ft')

Boro Leak Check @ (fn Hg)

Picot leak check good

0.84 Pitot Inspection good

Method 3 System good

1 / ~ :~1 r

~~~~~~~~~~

r~~~~a~r
rc~~~~~

p, ~q~ ~ ~_ ~P~ j ~tj, (C} ~ Temp Check re- I es e os TesfSe~

L1. ~ ~ ~ Meter Box Temp 'g~

{~ Reference Temp

Q Pass/Fail (+/- 2°) /Fail as / FaH

~fJL/ Temp Change Response % ~ / no e ! no

~~~ ~LZ~]~a►yi~~OC/l
~i~l~~- is ~ ~~/~~_~'~~~~~/~~~~- 

~ ~~~ •~l~-~~~[E~iG1~iYrl1~~

~~~7Y~.'~C Ei~~~ 'rr . ~~ ~~''.~~~~~ -
000v0"' ~ 0~~~0~~0~~-r~~~~►~~r~~t ~- ~~r~~r~~o~~~~~► . ~~~~c~~~~~~r•~~~~s~~~~~ c~~~~ = . ~ . n~~~~~

~`~ ~Q~~r~~~~~~~~~~r r~~r~ ~ ~ ~~~c~r~~~~~~s~a~~~~•~r . • ~ ~ r~rc~r~~~

Avg uetta r Avg ue~~ oral volume
—~~ a.~338 ~ 333 °'~~

Avg S rt Delta Avg Sgrt Del H ~,~„~:

A

rm ~12b//2G ~k8/12
~3~ ~'"'~~~~13) b'~

EPA Method 0010 from EPA SW-846
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SAMPLE RECOVERY FIELD DATA
EPA Method 0010

PPA Stack

Client The Chemours Company W.O. # 15418.002.006
Location/Plant Fayetteville, NC Source &Location PPA stack

/ ~/Run No. 1 Sample Date Recovery Date ~-/1-`-~

Sample I.D. Chemours - PPA - STK -1 - M0010 - Analyst ~ /1 ~ Filter Number

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

Contents Empty HPLC H2O HPLC H2O Empty ~~ '' !d ~ Silica Gei

Final 1 ~ ~'~ f~ ~ ~ .3~s~ • ~ v/•~7 1~- 3f~ ~$ 112 . ~
Initial ~ goo goo C~ d T~~ r 1`~~-5 soo ~~955

Gain / ~ -'/Z~ ~ c~ ~ 3 , 3 ~ 1.3 $ ~~ ~a1
Impinger Color Labeled? B ~'~~

Silica Gel Condition 1 Sealed?

Run No. 2 Sample Date ~ ~P'~ S Recovery Date ~~

Sample I.D. Chemours - PPA - STK - 2 - M0010 - Analyst Filter Number (v t 1~

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

Contents Empry HPLC H2O HPLC H2O Empty -,Z ~ ~ Z Silica Gel

Final D.2 l ~C  2) ~ ~r ~L.~ ~' ~Z4 L~~ ~ ICJ`{ ~~

Initial ~ goo goo ~ ~ 1Q 300

Gain ( 'L5 ~~ ~ 3Fj . ~I
Impinger Color Labeled?

Silica Gel Condition ° (,~9~- Sealed?

Run No. 3 Sample Date Recovery Date

Sample I.D. Chemours - PPA - STK - 3 - M0010 - Analyst Filter Number

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

Contents Empty HPLC H2O HPLC H2O Empty Silica Gel

Final

Initial goo goo ~ soo

Gain

Impinger Color Labeled?

Silica Gel Condition Sealed?

Check COC for Sample IDs of Media Blanks

T -~~:.
SOLUTIONS
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METHODS AND ANALYZERS

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Date: 25 Jul 2018

File: E:\Chemours carbon bed inlet.cem
Program Version: 2.0, built 21 Feb 2015 File Version: 2.02

Computer: WSWCEQUIP2 Trailer:
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
20.9

COz
EPA 3A, Using Bias

Servomex 1440 S/N 0144001
1000
20.0
16.3

V1I~ST :;
SOLUTIONS43



CALIBRATION DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Date: 25 Jul 2018

Start Time: 10:22

02
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

12.0 XC016060B
20.9 CC72346

Calibration Results
Zero 31 my

Span, 20.9 % 876 my

Curve Coefficients
Slope Intercept
40.47 31

COs
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

8.9 XC016060B
16.3 CC72346

Calibration Results
Zero -2 my

Span, 16.3 % 809 my

Curve Coefficients
Slope Intercept
49.85 -2

V1/~T -'
SOLUTIONS44



CALIBRATION ERROR DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 1 Date: 25 Jul 2018

Start Time: 10:22

02
Method: EPA 3A
Span Conc. 20.9

Slope 40.47 Intercept 31.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
12.0 12.0 0.0 0.0 Pass
20.9 20.9 0.0 0.0 Pass

CO2
Method: EPA 3A
Span Conc. 16.3

Slope 49.85 Intercept -2.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
8.9 8.9 0.0 0.0 Pass
16.3 16.3 0.0 0.0 Pass

V'V'EST
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BIAS
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 1 Date: 25 Jul 2018

Start Time: 10:26

02
Method: EPA 3A
Span Conc. 20.9

Bias Results
Standard
Gas
Zero
Span

Cal.
%
0.0
12.0

Bias Difference
% %
0.0 0.0
12.0 0.0

Error
%
0.0
0.0

Status
Pass
Pass

CO2
Method: EPA 3A
Span Conc. 16.3 °/a

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

v,~-~- :;
SOLUTIONS46



RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 1 Date: 25 Jul 2018

Time 02 CO2
/o /o

CEMS PROGRAM SHUT DOWN DURNING PORT CHANGE
10:30 20.8 0.2
10:31 20.8 0.2
10:32 20.9 0.1
10:33 20.9 0.1
10:34 20.9 0.1
10:35 20.9 0.1
10:36 20.9 0.1
10:37 20.9 0.1
10:38 20.9 0.1
10:39 20.9 0.1
10:40 20.9 0.1
10:41 20.9 0.1
10:42 20.9 0.1
10:43 20.9 0.1
10:44 20.9 0.1
10:45 20.9 0.1
10:46 20.9 0.1
10:47 20.9 0.1
10:48 20.8 0.1
10:49 20.9 0.1
10:50 20.9 0.1
10:51 20.8 0.1
10:52 20.8 0.1
10:53 20.8 0.1
10:54 20.9 0.1
10:55 20.8 0.1
10:56 20.8 0.1
10:57 20.8 0.1
10:58 20.9 0.1
10:59 20.9 0.1
11:00 20.9 0.1
11:01 20.9 0.1
11:02 20.9 0.1
11:03 20.9 0.1
11:04 20.9 0.1
11:05 20.9 0.1
11:06 20.9 0.1
11:07 20.9 0.1
11:08 20.9 0.1
11:09 20.9 0.1
11:10 20.9 0.1 r., r. ,-....-.~ ... r..
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RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 1 Date: 25 Jul 2018

Time 02 COz
/o /o

11:11 20.9 0.1
11:12 20.9 0.1
11:13 20.9 0.1
11:14 20.9 0.1
11:15 20.9 0.1
11:16 20.9 0.1
11:17 20.9 0.1
11:18 20.9 0.1
11:19 20.9 0.1
11:20 20.9 0.1
11:21 20.9 0.1
11:22 20.9 0.1
11:23 20.9 0.1
Avgs 20.9 0.1

V'V'~T ::::
SOLUTIONS48



RUN SUMMARY
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 1 Date: 25 Jul 2018

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

Time: 10:29 to 11:23

Run Averages

20.9 0.1

Pre-run Bias at 10:26

Zero Bias 0.0 0.1
Span Bias 12.0 8.9
Span Gas 12.0 8.9

Post-run Bias at 11:25

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

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

20.9 0.1

V~T :;::
SOLUTIONS49



BIAS AND CALIBRATION DRIFT
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 1 Date: 25 Jul 2018

Start Timer 11:25

02
Method: EPA 3A
Span Conc. 20.9

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

*Bias No. 1

COs
Method: EPA 3A
Span Conc. 16.3

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 0.1 0.0 -0.1 -0.6 Pass
Span 8.9 8.8 -0.1 -0.6 Pass

*Bias No. 1

V'V'F~T :;
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CALIBRATION DATA
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Date: 26 Jul 2018

Start Time: 07:22

Oz
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

12.0 XC016060B
20.9 CC72346

Calibration Results
Zero 25 my

Span, 20.9 % 875 my

Curve Coefficients
Slope Intercept
40.71 25

CO2
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

8.9 XC016060B
16.3 CC72346

Calibration Results
Zero -8 my

Span, 16.3 % 808 my

Curve Coefficients
Slope Intercept
50.15 -8

V'V~T 
.:;
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CALIBRATION ERROR DATA
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 1 Date: 26 Jul 2018

Start Time: 07:22

02
Method: EPA 3A
Span Conc. 20.9

Slope 40.47 Intercept 31.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
12.0 12.0 0.0 0.0 Pass
20.9 20.9 0.0 0.0 Pass

CO2
Method: EPA 3A
Span Conc. 16.3

Slope 49.85 Intercept -2.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
8.9 8.9 0.0 0.0 Pass
16.3 16.3 0.0 0.0 Pass

v~T
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BIAS AND CALIBRATION DRIFT
Number 3

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 2 Date: 26 Jul 2018

Start Time: 07:31

Oz
Method: EPA 3A
Span Conc. 20.9

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

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

*Bias No. 2

CO2
Method: EPA 3A
Span Conc. 16.3

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

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

*Bias No. 2

,._, T ::.,
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RUN DATA
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 2 Date: 26 Jul 2018

Time 02 CO2
/o /o

08:38 20.9 0.1
08:39 20.8 0.1
08:40 20.9 0.1
08:41 20.9 0.1
08:42 20.9 0.1
08:43 20.9 0.1
08:44 20.8 0.1
08:45 20.8 0.1
08:46 20.8 0.1
08:47 20.8 0.1
08:48 20.8 0.1
08:49 20.8 0.1
08:50 20.8 0.1
08:51 20.8 0.1
08:52 20.8 0.1
08:53 20.8 0.1
08:54 20.8 0.0
08:55 20.8 0.1
08:56 20.8 0.1
08:57 20.9 0.1
08:58 20.9 0.1
08:59 20.9 0.0
09:00 20.9 0.1
09:01 20.9 0.0
09:02 20.9 0.1
09:03 20.9 0.1
09:04 20.9 0.0
09:05 20.9 0.1
09:06 20.9 0.1
09:07 20.9 0.1
09:08 20.9 0.1
09:09 20.9 0.1
09:10 20.9 0.1
09:11 20.9 0.1
09:12 20.9 0.1
09:13 20.9 0.1
09:14 20.9 0.1
09:15 20.9 0.1
09:16 20.9 0.1
09:17 20.9 0.1
09:18 20.9 0.1
09:19 20.9 0.1

~~
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RUN DATA
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 2 Date: 26 Jul 2018

Time 02 CO2
/o /o

09:20 20.9 0.0
09:21 20.9 0.1
09:22 20.9 0.1
09:23 20.9 0.0
09:24 20.9 0.1
09:25 20.9 0.0
09:26 21.0 0.0
09:27 20.9 0.1
09:28 21.0 0.1
09:29 21.0 0.1
09:30 20.9 0.1
09:31 21.0 0.1
09:32 21.0 0.1
09:33 21.0 0.1
09:34 21.0 0.1
09:35 20.9 0.1
09:36 20.9 0.1
09:37 20.9 0.1
09:38 20.9 0.1
09:39 20.9 0.1
09:40 20.9 0.1
09:41 20.9 0.1
09:42 20.9 0.1
09:43 20.9 0.1
09:44 20.9 0.1
09:45 20.9 0.1
09:46 20.9 0.1
09:47 20.9 0.0
09:48 21.0 0.1
09:49 21.0 0.1
09:50 21.0 0.1
09:51 21.0 0.1
09:52 21.0 0.1
09:53 21.0 0.1
09:54 21.0 0.1
09:55 21.0 0.0
09:56 21.0 0.1
09:57 20.9 0.1
09:58 20.9 0.1
09:59 20.9 0.1
10:00 20.9 0.1
10:01 20.9 0.1

~

,-,~~
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RUN DATA
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 2 Date: 26 Jul 2018

Time Oz CO2
/o /o

10:02 20.9 0.1
10:03 20.9 0.1
10:04 20.9 0.1
10:05 20.9 0.1
10:06 20.9 0.1
10:07 20.8 0.1
10:08 20.9 0.1
10:09 20.9 0.1
10:10 20.9 0.1
10:11 20.9 0.1
10:12 20.9 0.1
10:13 20.9 0.1
10:14 20.9 0.1
10:15 20.9 0.1
10:16 20.9 0.1
10:17 20.9 0.1
10:18 20.9 0.1
10:19 20.9 0.1
10:20 20.9 0.1
10:21 20.9 0.1
10:22 20.9 0.1
10:23 20.9 0.1
10:24 20.9 0.1
10:25 20.9 0.1
10:26 20.9 0.1
10:27 20.9 0.1
10:28 20.9 0.1
10:29 20.9 0.1
10:30 20.9 0.1
10:31 20.8 0.1
10:32 20.8 0.1
10:33 20.8 0.1
10:34 20.8 0.1
10:35 20.8 0.0
10:36 20.9 0.0
10:37 20.9 0.0
10:38 20.9 0.0
10:39 20.9 0.0
10:40 20.9 0.1
10:41 20.9 0.1
10:42 20.9 0.1
10:43 20.9 0.1 ~~~I~,,~~

~~V~;./L~~~
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RUN DATA
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 2 Date: 26 Jul 2018

Time 02 COs
/o /o

Avgs 20.9 0.1

V1l'~T
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RUN SUMMARY
Number 2

Client: Chemours Project Number:. 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 2 Date: 26 Jul 2018

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

Time: 08:37 to 10:43

Run Averages

20.9 0.1

Pre-run Bias at 07:31

Zero Bias 0.0 0.1
Span Bias 11.9 8.9
Span Gas 12.0 8.9

Post-run Bias at 10:50

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

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

21.1 0.0

~'V~T 
::::

SOLUTIONS.58



BIAS AND CALIBRATION DRIFT
Number 4

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: dryden
Source: PPA Carbon Bed Calibration 2 Date: 26 Jul 2018

Start Time: 10:50

Oz
Method: EPA 3A
Span Conc. 20.9

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

Standard Initial*
Gas
Zero 0.0
Span 11.9

*Bias No. 3

Calibration Drift
Final Difference Drift

0.0 0.0 0.0
11.9 0.0 0.0

Status
Pass
Pass

COs
Method: EPA 3A
Span Conc. 16.3

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.9 8.9 0.0 0.0 Pass

Standard Initial*
Gas
Zero 0.1
Span 8.9

*Bias No. 3

Calibration Drift
Final Difference Drift

0.0 -0.1 -0.6
8.9 0.0 0.0

Status
Pass
Pass

~T::
SOLUTIONS59



CHEMOURS - FAYETTEVILLE, NC
INPUTS FOR HFPO DIMER ACID CALCULATIONS

VE NORTH CARBON BED INLET

Test Data

Run number 1 2 3
Location VEN-CBed IN VEN-CBed IN VEN-CBed IN
Date 7/19/2018 7/20/2018 7/20/2018
Time period 0952 -1428 0847-1054 1300-1504
Operator RS RS RS

Inputs For Calcs.

Sq. rt. delta P 0.79491 0.79321 0.79305
Delta H 13233 1.2346 1.2342
Stack temp. (deg.F) 93.1 88.6 93.8
Meter temp. (deg.F) 93.6 81.1 87.5
Sample volume (act.) 66.613 63.717 64.I 87
Barometric press. (in.Hg) 30.05 30.04 30.04
Volume Hz0 imp. (ml) 26.2 44.7 37.0
Weight change sil. gel (g) 21.8 17.0 19.8
COz 0.0 0.0 0.0

Oz 20.9 20.9 20.9

NZ 79.1 79.1 79.1
Area of stack (sq.ft.) 6.305 6.305 6.305
Sample time (min.) 96.0 96.0 96.0
Static pressure (in.HzO) -4.20 -4.20 -4.20
Nozzle dia. (in.) 0.218 0.215 0.215
Meter box cal. 0.9860 0.9860 0.9860
Cp of pitot tube 0.84 0.84 0.84
Traverse points 24 24 24

A/172018 10:37 Atvi 071918 VEN CBed INtzisx60



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

Client l.- ✓L ~ ,~ j,, Operator

Loaction/Plant ~ ~+' Date ~` ~ '3

Source ~ W.O. Number

Duct Type ~ Circular ❑ Rectangular Duct IrMicate appmpriate type

Traverse Type y~ Particulate Traverse ❑ Velocity Traverse ❑ CEM Traverse

Distance from far wall to outside of port (in.) = C ~~ r `~

Port De th in. = D ~ S1, i'

De th of Duct, diameter in. = GD ^ ~ ~'

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 oni

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

3
2

3 ~

4 ,'? ~1 y
s 'A r

6 p

7
t

8 ~ 9/ `

s ~A

'IO I 1J
~9~~
V `~ ~

~ ~

12 j

CEM J Point long Measurtnent Lined Stratificaton Potnt Locations

~ 0. 67

2 0.50

3 0.833

Flow Disturbances

U stream -Aft ~ 7 ~

Downstream - B ft ~

U stream - A duct diameters
Downstream - B duct diameters

~vv~C. n sta~;rt Ultl ~ IG IfiGfl 1156 CYH IVIBif10O lH

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

if stack dia Q4" then adjust traverse point to 0.5 inch from wall

■OOOOOOOOOmm~.
0~~~~~~-~-m~m,.

~~
------~-~-m

m--~-_----~_~

Diagram of Stack

~•

1 ~ i~ ~ ~ ~O

~~~

~T ~,
~ I

50

Duct Diameters Upstream from Flow Disturbance (Distance A)

1.0 , c .,.

40

30

zo

~~

Stack Diameler> 24 inches oKw.w~u
}
A

Msa mwirt
Minimum Number of e sno

~I~ Partiwlate Traverse Points
oisvmenuDs

24 icirculap 25 (rectangularducta )

zo

Traverse Points (or Velocity ~B

12

B (cbwhr) B (rOcfarpula~
(DisWrbance =8entl, F~pansion, Contraction, etc.)

~ti~'

0
z 3 4 5 6 7 8 9 10

Ouct Diameters Downstream tram Flow Disturbance (Distance B)

•~m~~~~~mm~~~
8-~ ~ ~~ i ~~~~~~~~

~~~~~m~~~~~~~

m---------~~~
m~~~~~~~~~~~~

A
MwN~GEIs OESGI.'FRSCy1s.:L1u115
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ISOHINETIC FIELD DATA SHEET
Client Tr,~ Cnemour~ Company Stack Conditions
w.o.# 1 say a.002,00s Assumed
Project ID Chemours 9~o Moisture y
Mode/Source ID VEN Carbon Bed Impinger Vol (ml).
Samp. Loc. ID IN Silica gel (g)
Run No.ID 1 CO2, °~ by Vol p
Test Method ID M0010 02, % by Vol ~~ ,CJ

Date ID 16JUL2018 Temperature (°F) ~►rj
Source/Locatlon VEN"Cartfon Bid Cruet Meter Temp (°~ Li(',
Sample Date ""~ ~ q ~ ~ Static Press (in Hz0) _ ~ , 'Z„
Baro. Press (in H8) 3C , OS
Operator 5 Ambient Temp (°F) ~ ~

_ 
~-

EPA Method 0010- HFPO Dimer Acid ~ Page ~ or!
Meter Box ID {~G~ ~~ K FactorActual Meter Box Y . ~/~~, ~

' ', Meter Box Del H ~. ' Initial Mid-Point Final

a

L

P~be ID !Length ~ Sample Train (ft~
Probe Materiel o Leak Check ~ (in Hg)
Pitot! Thermocouple ID 'I 11 Pitot leak check good
Pitot Coefficient 0.84 Pitot Inspection good
Noale ID , 21 Method 3 System good

es' no e / no / no
y~~> no e / no es, / no
yes / no yes / no yes / no

Nozzle Measurements ~ Z ► . Z~ g ,2 ~g Temp Check Pre-Test Set Post-Test Set
Avg Nozbe Dia (in) , Z~ s' Meter Box Temp
Area of Stack (ft) (p. 3p5 Reference Temp 1~ —7(p
Sample Time ;,~ Pass/Fail (+/- p°) (I~ ss~~ Fail a / FaA
Total Traverse Pts Z Temp Change Response 5 {v'es. / no ~~ / no

a

~~-~~~~ ~ rt ~~~~~-

~~-~~~ m~~~~-

i ~~' ~i~ir~i~~il~~ ~ ~~~~~~V~~■

~~~~~~~~~~~~~ ~ ~~~0~~

~irZ~~~~~~~~ ~~~~~~0~~~~:~l~~~~~~~~~ ~~~~~~~~~~E~~~~~~~m ~~~~~~~~~~~~~~~7m ~~~~~~
~0~~~~~~~t~! ~ ~ ~~~i~0~~~~~~C~~:l~~~l~~~~.~~~~

r~vy va~m r~ nvy uwm n ~ ~iai vtnunin r~vy ~ s /{Vg I m
` 103"19 t. 32,33 `13.08 q3. ~
~~ Avg Sgrt Delta Avg Sgrt Da! Comments:

d$J~~ 1$ ya2. 508 --~ ~q2. ~~'3

MINMe]C MIN 8X M8X
I2~/tt8 X25 IZ°I le a

~̀~~\~~

j" v

nn gvac (y~ ~ax ~ I I f

~ ~a ~~EPA Method 0010 from EPA SW-846

p ~~ ~ ~~ ~
~ • ~ ~ 7 ~ ~ z~ c~SG~'w
~r~
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ISOKINETIC FIELD DATA SHEET
client Tne cnem~,rs company ' Stack Conditions
w.o.# i say e. ooz.o~ Assumed
Project ID Chemours °~ Moisture "= ~
Mode/Source ID VEN Carbon Bed Impinger Vol (ml)
Samp. Loc. ID IN Silica gel (g)
Run No.ID 2 CO2, % by Vol D
Test Method ID M0010 02, % by Vol 2 a •4

Date ID 16JUL2018 Temperature (°F) C~ 3
Source/Location `VEN Carbon Bed Inbt Meter Temp (°F) gp

Sample Date "1 Z u I $ Static Press (in HBO) „ t~ , 2

Baro. Press pn Hg) ~ o ,

Operator Ambient Temp (°F) 15

o~ rS ~ .c;nq a.00s
(j r (l ~ ~

e / no e (no e / no

/ no ye'~ / no e'~^ / no

es / no yes (no s / no
Nozzle Measurements . ~2.t S ,'t,t S .2($ Temp Check Pre-Test Set Post-Test Set
Avg NoaJe Dia (in) , ~ ~ S Meter Box Temp ~"~
Area of Stack (ftz) ~, . X05 Reference Temp 7 ~ .(
Sample Time q V M(,r. Pass/Fail (+/- Z°~ Pass /Fail s ' / FaH
Total Traverse Pts Z~{ Temo Chance RPsoonse ; ~vP'dj~ m ,~"; r „~,

~'~-~ v~ ~ ~LSa~m~~-

~~'~~~~iirC~~ ~~~~~—

~~—~~~ i ~ ~
~~~~~—~~

~m—~~~~ ~ ~~~~~—

~~—~~~~ 1 ~~~~~—

I~~~~~

'~~~~i~~~
~ • ~ ~~ ~ ~~~~~~

~.~~~_ ~~~~~~
,~35~ " i.~3`~S
Avg Sgrt Delta P Avg Sgrt Del

.7932 I• ~0~9

EPA Method 0010- HFPO Diener Acid Page r ~r~
Meter Box ID `{ ~ ZIF

Actual Meter Box Y , ~ K Factor ~ .cis

~~Meter Box Del H ►. Initial Mid-Point Final
(~_ Prnbe ID /Length '7 1 ~ Sample Train (ft')
~7 Probe Material Born Leak Check (d1 (in Hg)

~ Pitot /Thermocouple ID ~ 1 Pitot leak check good
u , q Pitot Coefficient 0. Pitot Inspection good
~~ Noale ID • ~LI ~ T
„ .~>

Method 3 System good

_ y.Z

.....~ .. ~ ...y ~ — vy ui V mn

imen v '/
rG(~ G~1411gC ~~GIF Gh~GI~

55g. 003 ~ aS~, i~~f
r .~~~

r23~~ 
~~~~ 

~-~ fo~o I M S 
a~~3~r~~ I I ~1?~o f Zf~ ~~

EPA Method 0010 from EPA SW-846

Sc fm- ~ 58?Z. ~~S
5~"~ ̂  ~e t. '7 i 3 K l'1dP
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ISOHINETIC FIELD DATA SHEET EPA Method 0010- HFPO Dimer Acid
Client

rce/L

The Chemours Company Stack Conditions Meter Box ID Ad 2~p
w.o.# isaie.002oos Assumed Actual Meter Box Y , q g(,
Project ID Chemours °k Moisture y . ~~~ 'Meter Box Del H
Mode/Source ID VEN Carbon Bad Impinger Vol (ml) Probe ID /Length l Sample Trafn (R')
Samp. Loc. ID IN Silica gel (g) Probe Material Leak Check ~ (in Hg)
Run No.ID 3 CO2, % by Vol D Pitot /Thermocouple ID ~1 ~ ~ Pitot leak check good
Test Method ID M0010 02, % by Vol ?~ ~ ~ 0.9 Pitot Coefficient .84 Pkot Inspection good
Date ID

S do
16JUL2018

VEN C hwn t`

Temperature (°F) ~.
MeterTem (°~

~ ~ Noale ID , ~ I S Method 3 System good

Page ~ of

K Factor ~ .ci ~

I nitial Mirl-Point Final

.D ~ l~ CC

es ~ / no s ! no ~ s / no

e j / no e / no ~ / no

yes / no yes ! no yes / no
ou oca n e Bed Ir~le P qp Nagle Measurements . Zl~ ,ZIS ,'ZI Temp Check Pre-Test Set Post-Test Set
Sample Date ~ ~ 2~, l Static Press (in HZO) ~ y, 2 -.' . Z qvg Noale Dia (in) , ~ ~ S Meter Box Temp ~'~
Baro. Press (in Hg) O • Area of Stack (ft2) (o. 3U5 Reference Temp ~.'1 "Z,~
Operator Ambient Temp (°F) g~ Sample Time (o Pass/Fail (+/- 2°) as /Fab s /Fab

Total Traverse Pts 2 Temp Change Response 4 {des°` 1 no ~s ~ ~a

~~_~~~~iI~14~~~ = ~~~~~-.~: ~ 1. i,
~~-~~~~ ~ ~~0~0-

~~~~~~~ ~ ~~~0~- r
~~~~~~~~«i~i~ ~~~J.~~~~~~L~l~~J~
~~~~~~i ~ ~ i~~ ~ ~~~~r7~~~~
~t''~~~~~~..~~i~a ::~ ~~~3l~'~~~~a~~

~i~~~~~~~i~~ -~ ~~~~f~trl~~i'
~~al~~i!~~~~~5~m : - ~~E~O~~~~~i

~'~iZ7~~l~~~ ~~ ' ~~~O~~l~~`1`~

• •y •••••W ' • ••e •••••••• ~ ~ ~ •••~•• ••••••~~~•, d y min eu r mii~mtu + maX ! M8X V8C MI 8X/

• fo3t{5 I.23~41 ion(. rg'I 93.7q 81.~g i2o X23 rZo ~2~ !ob 7 y3 S'-I
Avg Sgrt Delta P Avg Sgrt Del H Comments: `_\ \SPA Method 0010 from EPA SW-846
,~T930 I -td~ p~r-~- ~I.~.,, c ttgk ~l.z~k ~~'\ v

(~23,~7tl --~1 ~,Z3 ~ gZ~ ~~

- •ISU
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SAMPLE RECpVERY FIELD DATA
EPA Method 0010

VEN Carbon Bed Inlet

Clleilt The Chemours Company W.O. # 15418.002.006
Location/Plant Fayetteville, Nc Source &Location VEN Carbon Bed Inlet

Run No. 1 Sample Date ''1 '1 t ~ Recovery Date ~ ~ ~C''j~ /~— ~~ar~.

Sample I.D. Chemours - VEN Carbon Bed - IN -1 - M0010 - ̀  Analyst ~ Filter Number

Im in er

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

Contents Em ty HPLC H2O HPLC H2O Em 1~~ ~ Silica Gel

Final D ~~' ~1.~ t ~ ~ (~ /3
~nitia~ goo goo ~7' 1 c~, soo
Gain 'Tj " ~c7 ~ v ~.2~ r ~o, a~ ~ ~ Y J

Impinger Color ~/ Labeled?

Silica Gel Condition ~ Sealed?

Run No. 2 Sample Date ~ /' ~ / ~ Recovery Date ~ ~ J

Sample I.D. Chemours - VEN Carbon Bed - IN - 2 - M0010 - Analyst r• ~ V Filter Number ~~~t•

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

Contents Emp HPLC H2O HPLC H2O Empty f~i Silica Gel

Final ~ ~ C~ t, ~trCv ~: 3~~ , " ~~~", ~ '~j ~ ~

Initial goo goo (~ ~ ~ soo

Gain "' ~ D ~~ ~ ~, 7

Impinger Color (R / ~~d d Labeled? ~~

Silica Gel Condition Q ~~ Sealed?

Run No. 3 Sample Date ~ a~' "~ +~ ~ Recovery Date /~/~ ~

Sample I.D. Chemours - VEN Carbon Bed - IN - 3 - M0010 - Analyst ~~/r r`J !'~ ~ Filter Number

Im in er

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

Final ~ (,~"3 ~~ `'°~ ~~~: ~, a~~~i,7 31 r. ~

Initial ~~ goo goo ~ ~ ~ ~ u 300

Gain j "-~ ~{~ ~j l I

Impinger Color ~ ~ Jri.• Labeled? J

Silica Gel Condition ~ Sealed?

Check COC for Sample IDs of Media Blanks / \~~p\`~
1

• \% 

~' \ 

~
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CHEMOURS - FAYETTEVILLE, NC
INPUTS FOR HFPO DIMER ACID CALCULATIONS

VE NORTH CARBON BED OUTLET

Test Data

Run number 1 2 3
Location VEN-CBed Outlet VEN-CBed Outlet VEN-CBed Outlet
Date 7/19/2018 7/20/2018 7/20/2018
Time period 0952 -1428 0847-1054 1300-1504
Operator SR DRYDEN DRYDEN

Inputs For Calcs.

Sq. rt. delta P 0.82180 0.82536 0.80184
Delta H 1.6417 1.4436 1.3303
Stack temp. (deg.F) 96.1 96.3 973
Meter temp. (deg.F) 93.5 78.9 84.5
Sample volume (act.) 65.982 66.720 64.865
Barometric press. (in.Hg) 30.05 30.04 30.04
Volume H2O imp. (ml) 28.0 34.8 54.8
Weight change sil. gel (g) 19.6 20.9 25.5
COz 0.0 0.0 0.0

Oz 20.9 20.9 20.9

NZ 79.1 79.1 79.1
Area of stack (sq.ft.) 6305 6.305 6305
Sample time (min.) 96.0 96.0 96.0
Static pressure (in.HZO) 3.50 3.50 3.50
Nozzle dia. (in.) 0.215 0.215 0.215
Meter box cal. 0.9915 1.0150 1.0150
Cp of pitot tube 0.84 0.84 0.84
Traverse points 24 24 24

S/17l20I8 10:47 AM 0719 t8 VEN CBed OUT,xlsx66



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

Client _ (.,~ ~ Operetor V~G of
Loactlon/Plant ~ V Date

Source / V /~ .O. Number

Duct Type ~ Circular O Rectangular Duct ~"~fe ~PfOP`~~° ~
Traverse Type ~, Part(culate Traverse ❑ VelociryTraverse ❑ CEM Traverse

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

Rectan ular Ducts Onl

Width of Duct, rattan ularduct on in.
Total Ports rattan ular duct onl
E uivalent Diameter = Z'L'W / L+W

reverse Poi ocations

Traverse
Point % of Duct

Distance from
Inside Duct
Wall in

Distance from Outside of
Port n

,o ~ y
2 ~ `f ~ v
3

4 ~'

5 V 0 /

6 ' ~

7 ~ ~ ~ /)8 ~ a ~
9 ~~

~~ ~ f ~ ~✓

11 L F ~ ~1

12 ~~ ~

CEM 3 Point(~oep Musurmmt Una) 9tratlflcaton Paint Locations

~ 0.~6~

2 0.50

3 0.833
NO[e: li Si3CK tl10 < l Z If1C11 USB tYA M0[1104 7A

(Sample port upstream of pilot port)
Note: If stack die >24` then adjust Vaverse point to 1 Inch from wall

If stack d(a <24' then adjust traverse point to 0.5 inch from wall

TreversQ Point Location Porcant of Stack ~Cirwlar
Nun6erof Traverse Poir~s

I 2 3 4 3 6 7 8 9 IO 11 I2
T I 14.6 6.7 4.4 3.2 2.6
r Z ;' ,: $S.S r ~?5~ r d tl"+5:6 .3~~5 ~1Q$~` ~1B2 '~ 9d6
a 3 75 29.6 19.4 14.6 II.Bv L
a o 4

:'.'c ~ 933: - . ~10;A". "~iT.-3r.. .. .. .$12'.6' `:FI..~-
r c 5 85.4 67.7 342 ZS
a a 6 ~ ': t ,~ :' "95:6 ~:i X0:6`1 $65 Sa `.~8~ 5e 1 7 89.5 77.4 64.4
P o B '+'?a ~~Xs m -k ski ~`:~i ~4"e~ 4a'~ a96-6~ 4!
a n 9 91.8 82.3
~ to `_~tX S~3F ~+'tea .2.. ,~1•~ -;•; ~s:~si B 9T_4 '8s3

I I 933
~ 12 ~S'is _E3sa ?t.`& "aL~C ~.E,. e- ,,' r .. ~~ ii:~'~, ~:~E;479

Flow Disturbances
U stream - A ft

Downstream - B ft r v ~
U stream - A duct diameters
DownsVeam - B duct diameters

Diagram tack

/ ~ ,~

~~

~~

0.5
50 ~-

40

~~fs
~~~I~

30

20

10

o'
2

Duct Diameters Upstream from Flow Disturbance (Distance A)
1.0 1.5 Z.0

Stack Diameter> 241nches oeu.m~
i

+ __

iMlnlmum Number of B ~ ~

Part(alele Traverse Points
a.u.urmss (vnsar) zs (~ncw+wiar cuc~ )

zo ~_

Traverse Prints for Veladty ~fi

12

(IXsWrbanw =Bem1~ ExPensbn. Cantractbn, etc.)

w.d~a. QEy~wy om, n-xa:~.

3 4 5 6 7 B 9 10
Duct Diameters Oovmstreem from Flov+ Dhtur6ance (Distenee B)

.000OO~~OOm'mm
~~~p~'!~~m~P!T~̀ ~ '~p~p~~~p}~~~~~m
Q~n+r'y '1 I a.•na 11 ~ v~n•m~c~~,.,..~~ i .4~',

~~~~m"~~~~~~m

~~~~~~~~~D~~m

'~~~~~~~~~~~m

~~~~~~~~~~~m~
~~0~ ~ ~~~
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ISOKINETIC FIELD DATA SHEET EPA Method 0010- HFPO Dimer Acid ge ~ or
client The Chemours Company Stack Conditions Meter Box ID ~ Z~ Z ~ ,j K Factor 2, Ow.o.# isaie.002,00s Assumed Actual MeterBox r , a ~ ~~ '~/,f . i 'Z~
Project ID Chemours °h Moisture ~- Meter Box Del H ~~~ Initial Mid-Point Final
Mode/Source ID VEN Carbon Bed Impinger Vd (ml) Z Probe ID /Length ample Train (ft3)
Samp. Loc. ID OUT Silica gel (g) «, V Probe Material eoro Leak Check ~ (in Hg)
Run No.ID 1 CO2, °h by Vol Q ,~ Pitot /Thermocouple ID iWt leak check good
Test Method ID M0010 02, °k by Vol Q. Pitot Coefficient 0.84 itot Inspection good
Date ID 16JUL2018 Temperature (°F) Noale ID

M t T °F --' 
~ ~ ethod 3 System good

a~ J~ __ t•

~~~~

t,~~~r~~~~~~r.T~~~~■c~.~~Source/Loca4on VEN Ca~ktpn Bed O~Uet a er emp ( ) Noah Measurements emp Check re- es e os - es e
Sample Date / / Static Press pn Hz0) y „5 qvg Nozzle Dia (in) ~y Meter Box Temp 7 y cy
Baro. Press (in Hg) O Area of Stack (ftZ) `Reference Temp '7 F1 G Z,
Operator ~ L Ambient Temp (°F)

~r
~ b` Sample Time c~(y Pass/Fail (+/- 2°) Rid / FaU s FeM

Total Traverse Pts ~ Temp Chenge Response ~ s no yes / no

a ~i~~~~~~~~m ~ ~~~~~E~~~~

~~~-~~~~Yi~~ili►~~~~~~~~~-~ra~~r~~r~~~~~~~~~~rs~~~~r~~~
~~■~~~ ~ ~~~ ~ h ~-O~,iir~~~~lfic~~r'7~~■G~~~A~

~f(~Ji~~ o• ~~r~~''lC~i'If6~~L~~ ~ ~'~1~~,,'l~~C ~r~i?i~.7~11~~~~I~~t~~~ '~~I[t~i~~ ~~~r~~I~fi%J~i1.7

~~~it~~. ~L~~~~►=7~Ti . tl~~~~~~~~V/i/.~~~~~L~l~~~i~~~l~ L7 ~~~:~~~E~s70~~N/1~(/~~~~~~t"•~~~~~i~L-i ~ ~~t~~:~~~~3~l~~7~'.~~«R.~~G~~R~ii • • . ~R~l~~~~~~~~

~~~7~~~R.~ ► ~ .~ ~~i►7«J~~~l~~l~~~
~ilTi ~~i@~3~~~~ ~~~~1~. ~ ~r~~~Q~f~E3~~

S:
1\~~,T~t_,.

..n .....W. _ ,..,,....,~.,~ ~ ,.~~~g, .,.e
q z c~5.a

~ Sgrt Delta j Avg Sgrt Del H Comments: ~ ,n
. 22 l .~~5 ~ ~ ~'` ~~~ ~i'boar

nvy i iii ,~ muuma~c MINMeX MeX M8X V8C MIfU 8X

13~~ ~~lus i~olizo (~5 ~.0 53 ,I
EPA Method 0010 ftnm EPA SW-846
sso ~a,sy /

mo,s~~~c., 3 .4`~ i~~
SCFM ll0l0~3. ~5L$3

Svo~ ~•2, Wo3t~1~
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ISOKINETIC FIELD DATA SHEET EPA Method 0010- HFPO Dimer Acid ~ ~ ~~
Client Tl,e cnemour~ company Stack Conditions Meter sox i~ q OZO K Factor '~ Z , ~ bw•o•u isais.00z.~oa Assumed Actual Metereox r 1.05 ~~~
Project ID cnemours ^io Moisture 3 . y '"2g rne~er sox Lei H ~ , -~pq Initial Mid-Point Final
Mode/Source ID

rcelL

VEN Carbon Bed Impinger Vd (ml) 3~—Probe ID /Length 4-~ ((~1 Train (ft') ,QpZ O 02 ~. U 1 C~
Samp. Loc. ID OUT Silica gel (g)

~~Sample

Probe Material Ban Leak Check @ (in Hg) ~'S 1 ~
Run No.ID 2 CO2, % by Vol p Q Pitot /Thermocouple ID Q - "J Pitot leak check good / no es no es / no
Test Method ID M0010 02, % by Vol O.g 2~. Pitot Coefficient 0.8~, Pitot Inspection good ~ / no ye / no e / no
Date ID

S
16JUL2018 Temperature (°F)

Met T °F
q O Noale ID - Method 3 System good e / no yes / no / na

ou ocabon VEN Carbon Bed Outlet er emp ( ) t~ Nozzle Measurements ,'t,~S ,'L~g .'Z,~ Temp Check Pre-Test et Post-Test Set
Sample Data 'S~ ~j 7jp Static Press (in HBO) , 5 3 , rj Avg Nozzle Dfa (in) ,'j,~Yj ~ ~ Meter Box Temp ~~ 7
Baro. Press (in Hg) 3Q , fl Area of Stack (ftz) (p, 3Q'S Reference Temp 1 ~
Operator ~~~ 'Ambient Temp (°F) ~ 3 Sample Time Q~ Pass/Fail (+/- 2°) ~ / FaN as /Fails

Total Traverse Pts Z~{ Temp Charms Resaonse ̀  ~ / no e / r~

o~~~~~~~~~~ ~~~~m~
a~~~.~~o~z~~a.~~~~ ~~a~a~~ ~..
~~~ ~~~~~ = ~~~a~~~~
~~~.~~~~~~~~~~~~ ~~~~~o~~~~~;100.. oo. -, ., e o . - ....~d00~ ~

~~~~~ ~ y ~''• :: • . «ice -. ~ ~~~t~~6~~7~'~
e~~~~~~~~~6~ ~~rm~~~~

~Y
..a .~......~

0 Zp 1
...y ..... ~ ~

, ~ly`l
~...oi ..n ina

;1
y is

glb,1~
~ Avg Sgrt Delia P

o.Bz,S
Avg Sgrt Del H

~,~~5
Comments:

L (-'

nvy iiii miruma~c minima7c

~Qi~gZ ltgllt3 llq~IZ3
M8X M3X V8C

lolo ~
MI M8X

51 4'~

~~

EPA Method 0010 from EPA SW-846

Mo.~r 3,~8

xFM lto(os\~ 3o2BSo

svo~. cdt~.gZ3yo~z~1

}/

~f'~~'
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ISOKINETIC FIELD DATA SHEET EPA Method 0010- HFPO Diener Acid
Client The Chemours Company Stack Conditions Meter Box ID Ap'Z~
w.o.# 15a~e.002.00e Assumed Actual

--~
MeterBox Y l.0\5

Project ID Chemours °~ Moisture 3 1 Meter Box Oel H
Mode/Source ID VEN Carbon Bed Impinger Vol (ml) 5 Probe ID /Length ')!~{ (~' 'Sample Train (ft')
Samp. Lx. ID OUT Silica gel (g) Probe Material Bono Leak Check ~ (in Hg)
Run No.ID 3 CO2, 9'o by Vol ~ Pitot /Thermocouple ID (D - Z~5 Pitot leak check good
Test Method ID M0010 02, % by Vol O. Pkot Coefficient 0.84 Pitot Inspection good
Date ID 16JUL2018 Temperature (°F) ,'j„ Nozzle ID ~ l~ Method 3 System good
Source/Location VEN Carbon bed OuHef Meter Temp (°F) ~t~ 4

_....~
Nozzle Measurements ,'Z~g T ,'~,~5 Z~5 Temp Check

Sample Date ~„~~ Z,p _Z,p~~_StaUcPress (in HZO)~ Avg Nozzle Dia (in) ; ~,~g Meter Box Temp
Baro. Press (in Hg) 30.OV Area of Steck (ft2) (o, 31Q5 Reference Temp
Operator bQ~0En1 Ambient Temp (°F) Qjd" Sample Time Q(~ Pass/Fail (+/- 2°)

Total Traverse Pts Z~ Temp Change Response

~~b̀  \~~o
Page ~_ of ~

K Factor ~~~ Z~(~,

I nitial Mi l-Point Final

~~~r~r~~.~~~~,~mrm~«►~.*.~
r ic-icai ~c~ rwricai ~ci

b o'

5' F 83
~ Feu ~ Fee

es no ye / no

• • ~"~~

~~-~~~~ ~ 1~~~~~-

~~— ~ / L 1~1'f~~~ 1 ~~~~~—
~r — ~ ~• t si'aisT~Air~~ •~ ~~m~-~—

'.~~— ~ .~ ~ i ~ ~'l•1S~il~~ • • ~~~~~—

~~- ~ i ~Oii~ f • \ 1 ~ ~~~~~-

~~-~~sl~~l^~J~~~~Ri i ~~~~~-

~~-~~~i'•2t~1~1:~~ ~~~~~-

avg uetta r ~ Avg uena n

o ~z ~ 330
Avg Sgrt Delta P Avg Sgrt Del

0.4~~ti~ 1137

i oral vaume/ ~ Avg i s

~,~. ~l~~~ ~~ v ~ z
~l~ l ~ ►~q l z~ ~ u,~/ tzL ~ ~5 ~ ~ ~,5 ~~ ~ /~o

EPA Method 0010 from EPA SW-846

~~ S.s~335Z ~
SeFrn ~5`t~$ ,

svw ~~(. a8~~ ~osz70



SAMPLE RECOVERY FIELD DATA
EPA Method 0010

VEN Carbon Bed Outlet

Client The Chemours Company W.O. #
Location/Plant Fayetteville, NC Source &Location

15418.002.006
VEN Carbon Bed Outlet

Run No. 1 Sample Date ~ d ~ ~i~ Recovery Date '~i~!1~

Sample I.D. Chemours - VEN Carbon Bed -OUT -1 - M0010 - Analyst Filter Number

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

Contents Emp HPLC H2O HPLC H2O Empty e ~~ " ~!+ ~ Silica Gel

Final ! os /oS ~ ~t'Z• y 30~1.~ 3iG.(y

Initial ~ goo goo ~ rfl~,r D , soo

Gain ~ ~ 3 V 9 ~ d • L ~̀ I q . (o ~7i

Impinger Color ~ Labeled?

~Silica Gel Condition ~ v Sealed?

Run No. 2 Sam Ie Date ~'~A 5~ ~p ~7 /~ 7t Recovery Date ~ ? , ,

Sample I.D. Chemours - VEN Carbon Bed -OUT - 2 - M0010 - Analyst J ~ Filter Number ~~

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

Contents Empty HPLC H2O HPLC H2O Empty ~C , w ̀ Siiiq Gel

Final /S ~~~ Jed ~ '3i5. '~ ~tt,~ 3~v.q

Initial ~' goo goo ~ 3~'' ̀  ~` ~ ~`~' ~ aoo

Gain C5~ " % 5 ~ ~ ,~ .7 ~, ~3 ~
-~-

Impinger Color / .~~ :y Lab led? ~' , ..d

Silica Gel Condition ~ ~ Sealed?

Run No. 3 Sample Date ~ ~~ C ~ Recovery Date ~ ~ ̀  ̀~

Sample I.D. Chemours - VEN Carbon Bed -OUT - 3 - M0010 - Analyst ~ ~~ Filter Number ~~

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

Contents Emp HPLC H2O HPLC H2O Em Yy ~ ~~ i' ~ Silica Gel

Final ~1 1(~~ Ili ~ ~XV'~ ~-~, ~;.~;,5`

Initial ~ goo goo ~ , ~G; ~ aoo

Gain f ~ ~S 1 ~ 5 ~ r3 ~ ~~ ~ ~~` ~ ~~,5 ~`~
Impinger Color (" ~ ,~ ~ C~-~~ Labeled? ~ Y

Silica Gel Condition '~ ~ Sealed?

Check COC for Sample IDs of Media Blanks b~` ~

~O~
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SAMPLE RECOVERY FIELD DATA
EFA Method 0010

VEN Carbon Bed Outlet-BLANK TRAINS

Client The Chemours Company W.O. #
Location/Plant Fayetteville, Nc Source & Loaction

15418.002.006

VEN Carbon Bed Outlet

Run No. Sample Date~~ Z~ Recovery Date ~, '"l ~—

Sample I.D. Chemours -VEN Carbon Bed -Outlet - BT - M0010 - Analyst Filter Number ~~~

Impin er

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

Contents Empty HPLC H2O HPLC H2O i ~~ SIIIC2 G81

Final o ~a fJ~ v ~ D, ,

Initial p goo goo ~ aoo

Gain ~ C~ 'f~ i~ O ~ `~.,Z.

Impinger Color / V ~~~ Labeled?

Silica Gel Condition D~ ~ Sealed? ~

Run No. Sample Date Recovery Date

Sample I.D. Chemours -VEN Carbon Bed -Outlet - BT - M0010 - Analyst Filter Number

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

Contents Empty HPLC H2O HP~c Hzo Silica Gel

Final

Initial goo goo soo

Gain

Impinger Cofor Labeled?

Silica Gel Condition Sealed?

Run No. Sample Date Recovery Date

Sample I.D. Chemours -VEN Carbon Bed -Outlet - BT - M0010 - Analyst Filter Number

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

Contents Empty HPLC H2O HPLC H2O S~I(C2 G@I

Final

Initial 100 100 300

Gain

Impinger Color Labeled?

Silica Gel Condition Sealed?

Check COC for Sample IDs of Media Blanks
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METHODS AND ANALYZERS

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SDRYDEN
Source: DIVISION STACK Date: 19 Jul 2018

:\UsersWdministrator.WSWCEQUIP2\Desktop\DATA\Chemours\CHEMOURS DIVISION STACK JULY 07191.
Program Version: 2.0, built 21 Feb 2015 File Version: 2.02

Computer: WSWCEQUIP2 Trailer:
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,

Oz
EPA 3A, Using Bias

Servomex 1440, S/N 0144001
10000
25.0
20.9

COz
EPA 3A, Using Bias

Servomex 1440 S/N 0144001
1000
20.0
16.3

.~
11'1/~T :;
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CALIBRATION DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SDRYDEN
Source: DIVISION STACK Date: 19 Jul 2018

Start Time: 07:00

Os
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

12.0 XC016060B
20.9 CC72346

Calibration Results
Zero 16 my

Span, 20.9 % 846 my

Curve Coefficients
Slope Intercept
39.75 16

CO2
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

8.9 XC016060B
16.3 CC72346

Calibration Results
Zero 6 my

Span, 16.3 % 808 my

Curve Coefficients
Slope Intercept
49.29 6

..=1 T' ;;
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CALIBRATION ERROR DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SDRYDEN
Source: DIVISION STACK Calibration 1 Date: 19 Jul 2018

Start Time: 07:00

02
Method: EPA 3A
Span Conc. 20.9

Slope 39.75 Intercept 16.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
12.0 12.0 0.0 0.0 Pass
20.9 20.9 0.0 0.0 Pass

CO2
Method: EPA 3A
Span Conc. 16.3

Slope 49.29 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
16.3 16.3 0.0 0.0 Pass

v1l~T~::
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BIAS
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SDRYDEN
Source: DIVISION STACK Calibration 1 Date: 19 Jul 2018

Start Time: 07:05

OZ
Method: EPA 3A
Span Conc. 20.9 °/a

Bias Results
Standard
Gas
Zero
Span

Cal.
%
0.0
12.0

Bias Difference
% %
0.0 0.0
11.9 -0.1

Error
%
0.0
-0.5

Status
Pass
Pass

COs
Method: EPA 3A
Span Conc. 16.3

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 9.0 9.0 0.0 0.0 Pass

:~
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I_`~~~ ~ t ~7_r r_\

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SDRYDEN
Source: DIVISION STACK Calibration 1 Date: 19 Jul 2018

Time 02 CO2
/o /o

RESPONSE TIMES
07:07:10 0.0 0.0

02/ CO2 UP
07:07:20 0.0 0.0
07:07:30 0.0 0.0
07:07:40 0.0 0.0
07:07:50 7.3 5.2
07:08:00 11.4 8.8
07:08:10 11.9 9.0

02/CO2 DOWN
07:08:20 11.9 9.0
07:08:30 11.9 9.0
07:08:40 5.9 4.6
07:08:50 0.3 0.1
07:09:00 0.0 0.0
Avgs 5.0 3.8

::
SOLUTIONS77



RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SDRYDEN
Source: DIVISION STACK Calibration 1 Date: 19 Jul 2018

Time Oz COs
/o /o

RUN 1
ALL TIME EASTERN STANDARD TIME

09:53 20.8 0.0
09:54 20.8 0.0
09:55 20.8 0.0
09:56 20.9 0.0
09:57 20.8 0.0
09:58 20.9 0.0
09:59 20.9 0.0
10:00 20.9 0.0
10:01 20.9 0.0
10:02 20.9 0.0
10:03 20.9 0.0
10:04 20.9 0.0
10:05 20.9 0.0
10:06 20.9 0.0
10:07 20.9 0.0
10:08 20.8 0.0
10:09 20.9 0.0
10:10 20.9 0.0
10:11 20.9 0.0
10:12 20.9 0.0
10:13 20.9 0.0
10:14 '20.9 0.0
10:15 20.9 0.0
10:16 20.9 0.0
10:17 20.9 0.0
10:18 20.9 0.0
10:19 20.9 0.0
10:20 20.9 0.0
10:21 20.9 0.0
10:22 20.9 0.0
10:23 20.9 0.0
10:24 20.9 0.0
10:25 20.9 0.0
10:26 20.9 0.0
10:27 20.9 0.0
10:28 20.9 0.0
10:29 20.9 0.0
10:30 20.9 0.0
10:31 20.9 0.0
10:32 20.9 0.0

v'V'E~T ..:;
SOLUTIONS
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RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SDRYDEN
Source: DIVISION STACK Calibration 1 Date: 19 Jul 2018

Time 02 CO2
/o /o

10:33 20.8 0.0
10:34 20.8 0.0
10:35 20.8 0.0
10:36 20.9 0.0
10:37 20.9 0.0
10:38 20.9 0.0
10:39 20.9 0.0
10:40 20.9 0.0

END FIRST PORT
LEAK CHECK ISSUE ON STACK

13:40 20.8 0.0
13:41 20.8 0.0
13:42 20.8 0.0
13:43 20.8 0.0
13:44 20.9 0.0
13:45 20.9 0.0
13:46 20.9 0.0
13:47 20.9 0.0
13:48 20.9 0.0
13:49 20.9 0.0
13:50 20.9 0.0
13:51 20.9 0.0
13:52 20.9 0.0
13:53 20.9 0.0
13:54 20.9 0.0
13:55 20.8 0.0
13:56 20.8 0.0
13:57 20.8 0.0
13:58 20.8 0.0
13:59 20.8 0.0
14:00 20.8 0.0
14:01 20.8 0.0
14:02 20.8 0.0
14:03 20.8 0.0
14:04 20.8 0.0
14:05 20.8 0.0
14:06 20.8 0.0
14:07 20.9 0.0
14:08 20.9 0.0
14:09 20.9 0.0
14:10 20.9 0.0
14:11 20.9 0.0
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RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SDRYDEN
Source: DIVISION STACK Calibration 1 Date: 19 Jul 2018

Time OZ CO2
/o /o

14:12 20.9 0.0
14:13 20.9 0.0
14:14 20.9 0.0
14:15 20.9 0.0
14:16 20.9 0.0
14:17 20.9 0.0
14:18 20.9 0.0
14:19 20.9 0.0
14:20 20.9 0.0
14:21 20.9 0.0
14:22 20.9 0.0
14:23 20.9 0.0
14:24 20.9 0.0
14:25 20.9 0.0
14:26 20.9 0.0
14:27 20.9 0.0
14:28 20.9 0.0
Avgs 20.9 0.0
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RUN SUMMARY
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SDRYDEN
Source: DIVISION STACK Calibration 1 Date: 19 Jul 2018

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

Time: 09:52 to 14:28

Run Averages

20.9 0.0

Pre-run Bias at 07:05

Zero Bias 0.0 0.0
Span Bias 11.9 9.0
Span Gas 12.0 8.9

Post-run Bias at 15:15

Zero Bias -0.1 -0.2
Span Bias 11.9 8.9
Span Gas 12.0 8.9

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

21.0 0.1

V1l'~T :.::
SOLUTIONS
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BIAS AND CALIBRATION DRIFT
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SDRYDEN
Source: DIVISION STACK Calibration 1 Date: 19 Jul 2018

Start Time: 15:15

Oz
Method: EPA 3A
Span Conc. 20.9

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

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

*Bias No. 1

CO2
Method: EPA 3A
Span Conc. 16.3

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

Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 -0.2 -0.2 -1.2 Pass
Span 9.0 8.9 -0.1 -0.6 Pass

*Bias No. 1

.,~ T :;
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METHODS AND ANALYZERS

Client:
Location:
Source:

Chemours
Fayetteville, NC
DIVISION STACK RUNS 2+3

Project Number: 15418.002.006.0001
Operator: SR

Date: 20 Jul 2018

File: C:\UsersWdministrator.WSWCEQUIP2\Desktop\DATA\Chemours\072018 DIVISION.cem
Program Version: 2.0, built 21 Feb 2015 File Version: 2.02

Computer: WSWCEQUIP2 Trailer:
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
20.9

CO2
EPA 3A, Using Bias

Servomex 1440 S/N 0144001
1000
20.0
16.3

..=1 T
SOLUTIONS
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CALIBRATION DATA
Number 1

Client: Chemours
Location: Fayetteville, NC
Source: DIVISION STACK RUNS 2+3

Project Number:
Operator:

Date:

15418.002.006.0001
SR
20 Jul 2018

Start Time: 07:30

Oz
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

12.0 XC016060B
20.9 CC72346

Calibration Results
Zero 9 my

Span, 20.9 % 841 my

Curve Coefficients
Slope Intercept
39.85 9

CO2
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards
Cylinder ID

8.9 XC016060B
16.3 CC72346

Calibration Results
Zero 14 my

Span, 16.3 % 830 my

Curve Coefficients
Slope Intercept
50.15 14

V'V~~' :::;
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CALIBRATION ERROR DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

Start Time: 07:30

Oz
Method: EPA 3A
Span Conc. 20.9

Slope 39.85 Intercept 9.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
12.0 12.0 0.0 0.0 Pass
20.9 20.9 0.0 0.0 Pass

COs
Method: EPA 3A
Span Conc. 16.3

Slope 50.15 Intercept 14.0

Standard Result Difference Error
Status

Zero 0.0 0.0 0.0 Pass
8.9 9.1 0.2 1.2 Pass
16.3 16.3 0.0 0.0 Pass

V1l'~T =::~
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BIAS
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

Start Time: 07:34

Os
Method: EPA 3A
Span Conc. 20.9

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

COz
Method: EPA 3A
Span Conc. 16.3

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span 9.1 9.1 0.0 0.0 Pass
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RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

Time Oz CO2
/o /o

08:48 20.7 0.0
08:49 20.9 0.0
08:50 20.9 0.0
08:51 20.9 0.0
08:52 20.9 0.0
08:53 20.9 0.0
08:54 20.9 0.0
08:55 21.0 0.0
08:56 20.9 0.0
08:57 21.1 0.0
08:58 21.1 0.0
08:59 21.1 0.0
09:00 21.1 0.0
09:01 21.0 0.0
09:02 21.1 0.0
09:03 21.1 0.0
09:04 21.0 0.0
09:05 21.0 0.0
09:06 21.0 0.0
09:07 21.0 0.0
09:08 21.0 0.0
09:09 21.0 0.0
09:10 21.0 0.0
09:11 21.0 0.0
09:12 21.1 0.0
09:13 21.0 0.0
09:14 21.0 0.0
09:15 21.1 0.0
09:16 21.1 0.0
09:17 21.1 0.0
09:18 21.0 0.0
09:19 20.9 0.0
09:20 20.9 0.0
09:21 20.9 0.0
09:22 20.9 0.0
09:23 20.9 0.0
09:24 20.9 0.0
09:25 20.9 0.0
09:26 20.9 0.0
09:27 21.0 0.0
09:28 21.1 0.0
09:29 21.0 0.0 ,.-,,~~
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RUN DATA
Number 1

Client: Chemours
Location: Fayetteville, NC
Source: DIVISION STACK RUNS 2+3 Calibration 1

Project Number:
Operator:

Date:

15418.002.006.0001
SR
20 Jul 2018

Time Os COz
/o /o

09:30 20.8 0.0
09:31 20.9 0.0
09:32 21.0 0.0
09:33 20.9 0.0
09:34 20.9 0.0
09:35 20.9 0.0
09:36 20.9 0.0
09:37 20.9 0.0
09:38 20.9 0.0
09:39 20.9 0.0
09:40 20.9 0.0
09:41 20.9 0.0
09:42 21.0 0.0
09:43 21.1 0.0
09:44 21.0 0.0
09:45 20.9 0.0
09:46 20.8 0.0
09:47 20.9 0.0
09:48 20.9 0.0
09:49 21.0 0.0
09:50 21.0 0.0
09:51 20.9 0.0
09:52 20.9 0.0
09:53 20.9 0.0
09:54 20.9 0.0
09:55 20.8 0.0
SAMPLE PORT CHANGE
10:05 20.9 0.0
10:06 21.0 0.0
10:07 21.0 0.0
10:08 21.0 0.0
10:09 20.9 0.0
10:10 20.9 0.0
10:11 20.8 0.0
10:12 20.8 0.0
10:13 20.8 0.0
10:14 20.8 0.0
10:15 20.9 0.0
10:16 20.9 0.0
10:17 20.8 0.0
10:18 20.8 0.0
10:19 20.8 0.0

:;
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RUN DATA
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

Time 02 COz
/o /o

10:20 20.9 0.0
10:21 20.9 0.0
10:22 20.9 0.0
10:23 20.9 0.0
10:24 20.9 0.0
10:25 20.8 0.0
10:26 20.8 0.0
10:27 20.8 0.0
10:28 20.8 0.0
10:29 20.8 0.0
10:30 20.8 0.0
10:31 20.8 0.0
10:32 20.9 0.0
10:33 20.9 0.0
10:34 20.9 0.0
10:35 20.9 0.0
10:36 20.9 0.0
10:37 20.9 0.0
10:38 20.9 0.0
10:39 20.9 0.0
10:40 20.9 0.0
10:41 20.9 0.0
10:42 20.8 0.0
10:43 20.8 0.0
10:44 20.8 0.0
10:45 20.8 0.0
10:46 20.8 0.0
10:47 20.8 0.0
10:48 20.9 0.0
10:49 20.9 0.0
10:50 20.9 0.0
10:51 20.9 0.0
10:52 21.2 0.0
10:53 21.1 0.0
10:54 21.1 0.0
Avgs 20.9 0.0

v~T
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RUN SUMMARY
Number 1

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

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

Time: 08:47 to 10:54

Run Averages

20.9 0.0

Pre-run Bias at 07:34

Zero Bias 0.1 0.1
Span Bias 12.0 9.1
Span Gas 12.0 8.9

Post-run Bias at 07:34

Zero Bias 0.1 0.1
Span Bias 12.0 9.1
Span Gas 12.0 8.9

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

21.0 0.0

v~-~- :::;
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BIAS AND CALIBRATION DRIFT
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

Start Time: 07:34

OZ
Method: EPA 3A
Span Conc. 20.9

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

Standard Initial*
Gas
Zero 0.1
Span 12.0

*Bias No. 1

Calibration Drift
Final Difference Drift

0.1 0.0 0.0
12.0 0.0 0.0

Status
Pass
Pass

CO2
Method: EPA 3A
Span Conc. 16.3

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 0.1 0.6 Pass

• Span 9.1 9.1 0.0 0.0 Pass

Standard Initial*
Gas
Zero 0.1
Span 9.1

*Bias No. 1

Calibration Drift
Final Difference Drift

0.1 0.0 0.0
9.1 0.0 0.0

Status
Pass
Pass

V'V~T :~
SOLUTIONS,91



RUN DATA
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

Time 02 CO2
/o /o

13:01 20.8 0.0
13:02 20.8 0.0
13:03 20.8 0.0
13:04 20.7 0.0
13:05 20.7 0.0
13:06 20.7 0.0
13:07 20.7 0.0
13:08 20.7 0.0
13:09 20.7 0.0
13:10 20.7 0.0
13:11 20.7 0.0
13:12 20.7 0.0
13:13 20.7 0.0
13:14 20.7 0.0
13:15 20.7 0.0
13:16 20.7 0.0
13:17 20.7 0.0
13:18 20.7 0.0
13:19 20.7 0.0
13:20 20.7 0.0
13:21 20.7 0.0
13:22 20.7 0.0
13:23 20.7 0.0
13:24 20.7 0.0
13:25 20.7 0.0
13:26 20.7 0.0
13:27 20.7 0.0
13:28 20.7 0.0
13:29 20.7 0.0
13:30 20.8 0.0
13:31 20.8 0.0
13:32 20.8 0.0
13:33 20.8 0.0
13:34 20.8 0.0
13:35 20.8 0.0
13:36 20.8 0.0
13:37 20.7 0.0
13:38 20.7 0.0
13:39 20.7 0.0
13:40 20.7 0.0
13:41 20.7 0.0
13:42 20.7 0.0 `
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RUN DATA
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

Time Os COs
/o /o

13:43 20.7 0.0
13:44 20.7 0.0
13:45 20.7 0.0
13:46 20.7 0.0
13:47 20.7 0.0
13:48 20.7 0.0
13:49 20.7 0.0
13:50 20.7 0.0
13:51 20.7 0.0
13:52 20.7 0.0
13:53 20.7 0.0
13:54 20.7 0.0
13:55 20.7 0.0
13:56 20.7 0.0
13:57 20.7 0.0
13:58 20.7 0.0
13:59 20.7 0.0
14:00 20.8 0.0
14:01 20.7 0.0
14:02 20.7 0.0
14:03 20.7 0.0
14:04 20.7 0.0
14:05 20.7 0.0
14:06 20.7 0.0
14:07 20.7 0.0
14:08 20.7 0.0
14:09 20.7 0.0
14:10 20.7 0.0
14:11 20.7 0.0
14:12 20.7 0.0
14:13 20.7 0.0
14:14 20.7 0.0
14:15 20.7 0.0
14:16 20.7 0.0
14:17 20.7 0.0
14:18 20.7 0.0
14:19 20.7 0.0
14:20 20.7 0.0
14:21 20.7 0.0
14:22 20.7 0.0
14:23 20.6 0.0
14:24 20.6 0.0 c 
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Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

Time 02 CO2
/o /o

14:25 20.6 0.0
14:26 20.6 0.0
14:27 20.6 0.0
14:28 20.6 0.0
14:29 20.6 0.0
14:30 20.6 0.0
14:31 20.6 0.0
14:32 20.6 0.0
14:33 20.6 0.0
14:34 20.6 0.0
14:35 20.6 0.0
14:36 20.7 0.0
14:37 20.7 0.0
14:38 20.7 0.0
14:39 20.7 0.0
14:40 20.7 0.0
14:41 20.7 0.0
14:42 20.7 0.0
14:43 20.7 0.0
14:44 20.7 0.0
14:45 20.7 0.0
14:46 20.8 0.0
14:47 20.8 0.0
14:48 20.8 0.0
14:49 20.7 0.0
14:50 20.6 0.0
14:51 20.7 0.0
14:52 20.7 0.0
14:53 20.7 0.0
14:54 20.7 0.0
14:55 20.7 0.0
14:56 20.7 0.0
14:57 20.7 0.0
14:58 20.7 0.0
14:59 20.7 0.0
15:00 20.7 0.0
15:01 20.7 0.0
15:02 20.7 0.0
15:03 20.7 0.0
15:04 20.7 0.0
Avgs 20.7 0.0
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RUN SUMMARY
Number 2

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

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

Time: 13:00 to 15:04

Run Averages

20.7 0.0

Pre-run Bias at 07:34

Zero Bias 0.1 0.1
Span Bias 12.0 9.1
Span Gas 12.0 8.9

Post-run Bias at 15:37

Zero Bias -0.2 0.1
Span Bias 11.8 9.1
Span Gas 12.0 8.9

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

20.8 0.0

V'V'F~T ::...,
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BIAS AND CALIBRATION DRIFT
Number 3

Client: Chemours Project Number: 15418.002.006.0001
Location: Fayetteville, NC Operator: SR
Source: DIVISION STACK RUNS 2+3 Calibration 1 Date: 20 Jul 2018

Start Time: 15:37

Oz
Method: EPA 3A
Span Conc. 20.9

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 -0.2 -0.2 -1.0 Pass
Span 12.0 11.8 -0.2 -1.0 Pass

Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.1 -0.2 -0.3 -1.4 Pass
Span 12.0 11.8 -0.2 -1.0 Pass

*Bias No. 2

CO2
Method: EPA 3A
Span Conc. 16.3

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span 9.1 9.1 0.0 0.0 Pass

Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.1 0.1 0.0 0.0 Pass
Span 9.1 9.1 0.0 0.0 Pass

*Bias No. 2

V1l'~SZ' :::;
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APPENDIX C 
LABORATORY ANALYTICAL DESCRIPTION AND 

ANALYTICAL REPORT 

 

Note: The analytical report is included on the attached CD. 
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12236-1
Project/Site: PPA Carbon Bed Inlet Dip Tube In

Client Sample ID. K-2640,2641 PPA CARBON BED INLET R1 Lab Sample ID: 140-12236-1
M0010 FH COMPOSITE
Date Collected: 07/25/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 146 1.25 1.25 ug/Sample 07/31/18 07:50 08/14/18 10:53 10

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 102 D 50 - 200 07/31/18 OT.50 08/14/18 10:53 10

Client Sample ID: K-2642,2643,2645 PPA CARBON BED INLET Lab Sample ID: 140-12236-2
R1 M0010 BH COMPOSITE
Date Collected: 07/25/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
i Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 7.17 0.250 0.250 ug/Sample 08/01/1811:44 08/09/1810:15 1

i
Surrogate %Recovery Qual~er Limits Prepared Analyzed Dil Fac

~._.
13C3 HFPO-DA 95 50 - 200 08/01/18 11:44 08/09/18 10:15 1

Client Sample ID: K-2644 PPA CARBON BED INLET R1 M0010 Lab Sample ID: 140-12236-3
IMPINGERS 1,283 CONDENSATE
Date Collected: 07/25118 00:00 Matrix: Air
Date Received: 07126/18 20:20
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 12.1 0.101 0.00515 ug/Sample 07/31/1810:24 08/06/1813:46 2

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 64 D 50 - 200 07/31/18 10:24 08/06/18 13:46 2

Client Sample ID: K-2646 PPA CARBON BED INLET R1 M0010 Lab Sample ID: 140-12236-4
BREAKTHROUGH XAD-2 RESIN TUBE
Date Collected: 07/25/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
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 08101/1811:44 08/09/1810:18 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Di/ Fac
13C3HFP0-DA 93 50-200 08/01/1811:44 08/09/7810:18 1

TestAmerica Knoxville
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12236-1
Project/Site: PPA Carbon Bed Inlet Dip Tube In

Client Sample ID: K-2647,2648 PPA CARBON BED INLET R2 Lab Sample ID: 140-12236-5
M0010 FH COMPOSITE
Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Samgle Container: Air Train

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

HFPO-DA 90.4 1.25 1.25 ug/Sample 07/31/18 07:50 08/14/18 10:56 10

Surrogate %Recovery Qualifrer Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 110 D 50 - 200 07/31/18 07:50 08/14/18 10:56 10

Client Sample ID: K-2649,2650,2652 PPA CARBON BED INLET Lab Sample ID: 140-12236-6
3'~l'[~I~7I~l-3;L~Z~~C~~~~
Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train

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

HFPO-DA 3.72 0.250 0.250 ug/Sample 08/01/1811:44 08/09/1810:21 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 91 50 - 200 08/01/18 11:44 08/09/18 10:21 1

Client Sample ID: K-2651 PPA CARBON BED INLET R2 MQ010 Lab Sample ID: 140-12236-7
IMPINGERS 1,283 CONDENSATE
Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07/26118 20:20
Sample Container: Air Train

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

HFPO-DA 3.41 0.0500 0.00255 uglSample 07/31/1810:24 08!06/1813:49 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 66 50 - 200 07/31/18 10:24 08/06/18 13:49 1

Client Sample ID: K-2653 PPA CARBON BED INLET R2 M0010 Lab Sample ID: 140-12236-8
BREAKTHROUGH XAD-2 RESIN TUBE
Date Collected: 07/26/18 OO:OQ Matrix: Air
Date Received: 07/26/18 20:20
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 08/01/1811:44 08/09/1810:25 1

Surrogate %Recovery Qual~er Limits Prepared Analyzed Dil Fac
13C3HFPO-DA 96 50-200 08/01/1811:44 08/09/7810:25 7

TestAmerica Knoxville
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12234-1
ProjecUSite: PPA Carbon Bed Outlet Dip Tube In

Client Sample ID: E-1642,1643 PPA CARBON BED OUTLET R1 Lab Sample ID: 14p-12234-1
M0010 FH COMPOSITE
Date Collected: 07/25/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train

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

HFPO-DA 1.59 0.100 0.100 ug/Sample 07/31/18 07:50 08/14/18 10:33 1

Surrogate %Recovery Qualifier Limits Prepared Ana/yzed Dil Fac

13C3 HFPO-DA 708 50 _ 200
~ -

07/31/18 07:50 08/14/18 10:33 1

Client Sample ID: E-1644,1645,1647 PPA CARBON BED Lab Sample ID: 140-12234-2
OUTLET R1 M0010 BH COMPOSITE
Date Collected: 07/25/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train

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

HFPO-DA ND 0.250 0.250 ug/Sample 07/31/1807:53 OS/14/1S 11:09 1

Surrogate %Recovery Qualifei Limits Prepared Analyzed Dil Fac

13C3 HFPO-DA 91 50 - 200 07/31/18 07:53 08/14/18 71:09 1

Client Sample ID: E-1646 PPA CARBON BED OUTLET R1 Lab Sample ID: 140-12234-3
M0010 IMPINGER 1,283 CONDENSATE
Date Collected: 07/25/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train

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

HFPO-DA 1.39 J
i

2.48 0.126 ug/Sample 07/31/1810:24 08/06!1811:42 50

Surrogate %Recovery Quati~er Limits Prepared Analyzed Dil Fac

13C3HFP0-DA 90 D 50-200 07/31/1810:24 08/06/1811:42 50

13C3 HFPO-DA 69 50 _ 200 07/31/18 10:24 08/06/18 13:33 1

Client Sample ID: E-1648 PPA CARBON BED OUTLET R1 Lab Sample ID: 140-12234-4
M0010 BREAKTHROUGH XAD-2 RESIN TUBE
Date Collected: 07/25/1$ 00:00 Matrix: Air
Date Received: 07/26118 20:20
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 07/31/18 07:53 08/14/18 11:13 1

Surrogate %Recovery Qua/i~er Limits Prepared Analyzed Di( Fac

13C3 HFPO-DA 88 50 - 200 07/31/18 07:53 08/14/18 11:13 1

TestAmerica Knoxville
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12234-1
Project/Site: PPA Carbon Bed Outlet Dip Tube In

Client Sample ID: E-1649,1650 PPA CARBON BED OUTLET R2 Lab Sample ID: 140-12234-5
M0010 FH COMPOSITE
Date Collected: 07126/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Faci _
HFPO-DA 1.05 0.100 0.100 ug/Sample 07/31/18 07:50 08/14/18 10:37 1

~ Surrogate %Recovery Qualifier Limits Prepared Analyzed Di/ Fac
13C3 HFPO-DA 109 50 - 200 07/31/18 07:50 08/14/18 10:37 1

Client Sample ID: E-1651,1652,1654 PPA CARBON BED Lab Sample ID: 140-12234-6

Date Collected: 07/26118 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier R~ MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 0.292 0.250 0.250 ug/Sample 07/31/18 07:53 08/14/18 11:16 1

Surrogate %Recovery Qualifier Limifs Prepared Analyzed Dil Fac
13C3 HFPO-DA 95 50 - 200 07/31/18 07:53 08/14/18 11:16 7

Client Sample ID: E-1653 PPA CARBON BED OUTLET R2 Lab Sample ID: 140-12234-7
M0010 IMPINGER 1,2&3 CONDENSATE
Date Collected: 07f26/18 00:00 Matrix: Air
Date Received: 07/26118 20:20
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 0.387 0.0495 0.00253 ug/Sample 07/31/1810:24 08/06/1813:36 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 72 50 - 200 07/31/18 10:24 08/06/18 13:36 1

Client Sample ID: E-1655 PPA CARBON BED OUTLET R2 Lab Sample ID: 140-12234-8
M001Q BREAKTHROUGH XAD-2 RESIN TUBE
Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
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 07/31/18 07:53 08/14/18 11:19 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 91 50 - 200 07/31/18 07:53 08/14/18 11:19 1
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12234-1
ProjecUSite: PPA carbon Bed Outlet Dip Tube In

Client Sample ID: C-1408 PPA CARBON BED QC M0010 DI Lab Sample ID: 140-12234-13

Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
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!31/1810:24 08/06/1813:43 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 70 50 _ 200 07/31/18 10:24 08/06/18 13:43 1

Client Sample ID: C-1409 PPA CARBON BED QC MQ010 MEOH Lab Sample ID: 140-12234-14
WITH 5% NH40H RB
Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train

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

j HFPO-DA ND 0.0250 0.0250 ug/Sample 07/31/18 07:53 08/14/18 11:29 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Di/ Fac
13C3 HFPO-DA 105 50 - 200 07/31/18 07:53 08/f 4/18 11:29 1

Client Sample ID: C-1410 PPA CARBON BED QC M0010 XAD-2 Lab Sample ID: 140-12234-15
RESIN TUBE RB
Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
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 07/31/18 07:53 08/14/18 11:32 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 93 50 - 200 07/31/18 07:53 08/14/18 17:32 1

Client Sample ID: C-1411 PPA CARBON BED QC MQ010 MEOH Lab Sample ID: 140-12234-16
WITH 5% NH40H TB
Date Collected: 07/26118 00:00 Matrix: Air
Date Received: 07/26/18 20:20
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 07/31/18 07:53 08/14/18 11:39 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
L _ 13C3 HFPO-DA 92 50 - 200 07/31/18 07:53 08/14/18 11:39 1
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12234-1
Project/Site: PPA Carbon Bed Outlet Dip Tube In

Client Sample ID: C-1412 PPA CARBON BED QC M0010 XAD-2 Lab Sample ID: 14Q-12234-17
RESIN TUBE TB
Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07126/18 20:20
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 07/31/18 07:53 08/14/18 11:42 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 91 50 _ 200 07/31/18 07:53 08/14/18 71:42 1

Client Sample ID: C-1413 PPA CARBON BED QC M0010 Lab Sample ID: 140-12234-18
COMBINED GLASSWARE RINSES (NEON/5% HN40H) PB
Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
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 07/31/18 07:53 08/14/18 11:45 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Di/ Fac

~_.
13C3 HFPO-DA 104 50 - 200 07/31/98 07:53 08/14/18 11:45 1

Client Sample ID: A-6504 MEDIA CHECK XAD
Date Collected: 07/25/18 00:00
Date Received: 07/26/18 20:20
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier

HFPO-DA ND

Surrogate %Recovery Qualifier

13C3 HFPO-DA 82

Lab Sample ID: 140-12234-19
Matrix: Air

RL MDL Unit D Prepared Analyzed Dil Fac

0.200 0.20D ug/Sample 07/31/18 07:53 08/14/18 11:49 1

Limits

50-200

Prepared Analyzed Dil Fac

07/31/18 07:53 08/14/18 11:49 1

Client Sample ID: A-6505 MEDIA CHECK FILTER Lab Sample ID: 140-12234-20
Date Collected: 07/25/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
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 07/31/18 07:50 08/14/18 10:43 1

Surrogate %Recovery Qualifier Limils Prepared Analyzed Dil Fac
13C3 HFPO-DA 89 50 - 200 07/31/18 07:50 08/14/18 10:43 1
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12234-1
Project/Site: PPA Carbon Bed Outlet Dip Tube In

Client Sample ID: C-14Q1,1402 PPA CARBON BED QC M0010 Lab Sample ID: 140-12234-9
FH COMPOSITE BT
Date Collected: 07!26/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train

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

~ HFPO-DA 39.9 0.250 0.250 ug/Sample 07/31/18 07:50 08/14/18 10:40 10

Surrogate %Recovery Qual~er Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 93 D 50 _ 200 07/31/18 07:50 08/14/18 10:40 10

Client Sample ID: C-1403,1404,1406 PPA CARBON BED QC Lab Sample ID: 140-12234-10
M0010 BH COMPOSITE BT
Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
Sample Container: Air Train
~_.
Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 0.255 0.200 0.200 ug/Sample 07/31/18 07:53 08/14!18 11:23 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Faci
13C3 HFPO-DA 87 50 - 200 07/31/18 07:53 08/14/18 11:23 1

Client Sample ID: C-1405 PPA CARBON BED QC M0010 Lab Sample ID: 140-12234-11
IMPINGERS 1,2&3 CONDENSATE BT
Date Collected: 07/26/18 00:00 Matrix: Air
Date Received: 07/26/18 20:20
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 07131/1810:24 08/06/1813:40 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
j 13C3HFP0-DA 71 50-200 07/31/1810:24 08/06/1813:40 1_.

Client Sample ID: C-1407 PPA CARBON BED QC M0010 Lab Sample ID: 140-12234-12
BREAKTHROUGH XAD-2 RESIN TUBE BT
Date Collected: 07/26118 00:00 Matrix: Air
Date Received: 07/26/18 20:20
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 07/31/18 07:53 08/14/18 11:26 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 94 50 - 200 07/31/18 07:53 08/14/18 11:26 1
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12185-1
Project/Site: Division Stack Carbon Bed Inlet - M0010

Client Sample ID: G-2247,2248 DIV VEN CARBON BED INLET Lab Sample ID: 144-12185-1
R1 M0010 FH COMPOSITE
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 5.78 0.100 0.100 ug/Sample 07/24!18 06:16 07/31/18 14:45 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 150 50 - 200 07/24/18 06:76 07/31/98 14:45 1

Client Sample ID: G-2249,2250,2252 DIV VEN CARBON BED Lab Sample ID: 140-12185-2
INLET R1 M0010 BH COMPOSITE
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

j Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Faci
HFPO-DA 26.5 0.225 0.225 ug/Sample 07/26/18 09:52 08/02/18 10:09 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 124 50 - 200 07/26/18 09:52 08/02/18 10:09 7

Client Sample ID: G-2251 DIV VEN CARBON BED INLET R1
_ ____..

Lab Sample ID: 140-12185-3
IMPINGERS 1,2&3 CONDENSATE
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 44.8 0.500 0.0255 ug/Sample 07/31/1815:11 08/02/1811:37 10

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
~ 13C3HFP0-DA 765 D 50-200 07/31/1815:11 08/02/1811:37 10

Client Sample ID: G-2253 DIV VEN CARBON BED INLET R1 Lab Sample ID: 140-12185-4
BREAKTHROUGH XAD-2 RESIN TUBE
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

j 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 07!26/18 09:52 08/02/18 10:13 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
j 13C3 HFPO-DA 149 50 - 200 07/26/18 09:52 08/02/18 10:13 1
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12185-1
Project/Site: Division Stack Carbon Bed Inlet - M0010

'Client Sample ID: G-2254,2255 DIV VEN CARBON BED INLET Lab Sample ID: 140-12185-5

Date Collected: 07/20!18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 8.21 0.100 0.100 ug/Sample 07/24/18 06:16 07/31/18 14:48 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 152 50 _ 200 07/24/18 06:16 07/31/18 14:48 7

Client Sample ID: G-2256,2257,2259 DIV VEN CARBON BED Lab Sample ID: 140-12185-6
INLET R2 M0010 BH COMPOSITE
Date Collected: 07/20/18 OO:Od Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 14.8 0.225 0.225 ug/Sample 07/26/18 09:52 08/02/18 10:16 1

~ Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 146 50- 200 07/26/18 09:52 08/02/18 10:76 7

Client Sample ID: G-2258 DIV VEN CARBON BED INLET R2 Lab Sample ID: 140-12185-7
IMPINGERS 1,2&3 CONDENSATE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 46.2 0.500 0.0255 ug/Sample 07/3111815:11 08/02/1811:41 10

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 178 D 50 - 200 07/31/18 15:11 08/02/18 11:41 10

Client Sample ID: G-2260 DIV VEN CARBON BED INLET R2 Lab Sample ID: 140-12185-8
BREAKTHROUGH XAD-2 RESIN TUBE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
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 07/26/18 09:52 08/02/18 10:19 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 750 50 - 200 07/26/18 09:52 08/02/18 10:19 1
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12185-1
Project/Site: Division Stack Carbon Bed Inlet - M0010

'Client Sample ID: G-2261,2262 DIV VEN CARBON BED INLET Lab Sample ID: 140-12185-9
R3 M0010 FH COMPOSITE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 8.99 0.100 0.100 ug/Sample 07/24/18 06:16 07/31/18 14:51 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Di! Fac
13C3 HFPO-DA 155 50 _ 200 07/24/18 06:16 07/31/18 14:51 1

_ _
Client Sample ID: G-2263,2264,2266 DIV VEN CARBON BED Lab Sample ID: 140-12185-10
INLET R3 M0010 BH COMPOSITE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 33.7 0.275 0.275 ug/Sample 07/26/18 09:52 08/02/18 10:22 1

Surrogate %Recovery Qual~er Limits Prepared Analyzed Di/ Fac
13C3 HFPO-DA 155 50 - 200 07/26/18 09:52 08/02/18 10:22 7

Client Sample ID: G-2265 DIV VEN CARBON BED INLET R3 Lab Sample ID: 140-12185-11
IMPINGERS 1,2&3 CONDENSATE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 62.4 0.500 0.0255 ug/Sample 07/31!1815:11 08/02/1811:44 10

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 172 D 50 - 200 07/31/18 15:11 08/02/18 17:44 10

Client Sample ID: G-2267 DIY VEN CARBON BED INLET R3 Lab Sample ID: 140-12185-12
BREAKTHROUGH XAD-2 RESIN TUBE
Date Collected: 07/20/18 04:00 Matrix: Air
Date Received: 07/21/18 12:12
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 07/26/18 09:52 08/02/18 10:26 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Di/ Fac
13C3 HFPO-DA 755 50-200 07%26/18 09:52 08/02/18 10:26 1
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Client Sample Results
Client: Chemours Company FC, LLC The
Project/Site: Division Stack Carbon Bed Outlet - M0010

Client Sample ID: R-2077,2078 DIV VEN CARBON BED
OUTLET R1 M0010 FH COMPOSITE
Date Collected: 07/19/18 00:00
Date Received: 07/21/18 12:12
Sample Container: Air Train

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

HFPO-DA 3.14 0.100

Surrogate %Recovery Qual~er Limits

~ 13C3 HFPO-DA 150 50 _ 200

TestAmerica Job ID: 140-12183-1

Lab Sample ID: 140-12183-1

Matrix: Air

MDL Unit D Prepared Analyzed Dil Fac

0.100 ug/Sample 07/24/18 06:16 07/31/18 14:15 1

Prepared Analyzed Di/ Fac

07/24/18 06:16 07/31/18 14:15 1

Client Sample ID: R-2079,2080,2082 DIV VEN CARBON BED Lab Sample ID: 140-12183-2
OUTLET R1 M00'10 BH COMPOSITE
Date Collected: 07119/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train
~..
Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA ND 0.250 0.250 ug/Sample 07/24!18 06:19 07/31/18 15:04 1

Surrogate %Recovery Qual~er Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 129 50 _ 200 07/24/18 06:19 07/31/18 15:04 1

Client Sample ID: R-2081 DIV VEN CARBON BED OUTLET R1 Lab Sample ID: 140-12183-3
M0010 IMPINGERS '1,2&3 CONDENSATE
Date Collected: 07119/18 00:00 Matrix: Air
Date Received: Q7/21/18 12:12
Sample Container: Air Train

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

HFPO-DA 0.0285 J 0.0500 0.00255 ug/Sample 07/31/1815:11 08/02/1811:08 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 170 50 - 200 07/31/18 75:11 08/02/18 11:08 1

Client Sample ID: R-2083 DIV VEN CARBON BED OUTLET R1 Lab Sample ID: 140-12183-4
M0010 BREAKTHROUGH XAD-2 RESIN TUBE
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

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

HFPO-DA 0.714 0.200 0.200 ug/Sample 07/24/18 06:19 07/31/18 15:08 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 131 50 - 200 07/24/18 O6: 79 07/31/18 15:08 7
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12183-1
Project/Site: Division Stack Carbon Bed Outlet - M0010

Client Sample ID: R-2084,2085 DIV VEN CARBON BED Lab Sample ID: 140-12183-5
OUTLET R2 M0010 FH COMPOSITE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

-- _.._.
Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 2.74 0.100 0.100 ug/Sample 07/24/18 06:16 07/31/18 14:19 1

Surrogate %Recovery Qual~er Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 150 50 _ 200 07/24/18 06:16 07/31/18 74:19 1

Client Sample ID: R-2086,2087,2089 DIV VEN CARBON BED Lab Sample ID: 140-12183-6
OUTLET R2 M001Q BH COMPOSITE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier R~ MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 1.53 0.250 0.250 ug/Sample 07/24/18 06:19 07/31!18 15:11 1

Surrogate %Recovery Qualifier Limits Prepared Ana/yzed Dil Fac
13C3 HFPO-DA 127 50-200 07/24/?8 06:19 07/31/18 15:17 1

Client Sample ID: R-2088 DIV VEN CARBON BED OUTLET R2 Lab Sample ID: 140-12183-7
M0010 IMPINGERS 1,2&3 CONDENSATE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 1.00 0.0500 0.00255 ug/Sample 07/31/1815:11 08/02/1811:11 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 157 50 - 200 07/31 /18 15:11 08/02/18 11:11 1

Client Sample ID: R-2Q90 DIV VEN CARBON BED OUTLET R2 Lab Sample ID: 140-12183-8
M0010 BREAKTHROUGH XAD-2 RESIN TUBE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
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 07/24/18 06:19 07/31/18 15:14 1

i
~ Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 730 50 - 200 07/24/18 06:19 07/31/18 15:14 1
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12183-1
Project/Site: Division Stack Carbon Bed Outlet - M0010

Llient Sample ID: R-2091,2092 DIV VEN CARBON BED Lab Sample ID: 140-12183-9
OUTLET R3 M0010 FH COMPOSITE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

r Method: 8321A - PFOA and PFOS
~ Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
~ HFPO-DA 3.08 0.100 0.100 uglSample 07/24/18 06:16 07/31/18 14:22 1

Surrogate %Recovery Qualifier Limifs Prepared Analyzed Dil Fac
13C3 HFPO-DA 153 50 _ 200 07/24/18 06:16 07/31/18 14:22 1

Client Sample ID: R-2093,2094,2096 DIV VEN CARBON BED Lab Sample ID: 140-12183-10
OUTLET R3 M0010 BH COMPOSITE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 0.454 0.250 0.250 ug/Sample 07/24!18 06:19 07/31/18 15:17 1

~ Surrogate %Recovery Qualifier Limits Prepared Analyzed Di/ Fac
13C3 HFPO-DA 140 50 - 200 07/24/18 06:19 07/37/18 15: i7 1

Client Sample ID: R-2095 DIV VEN CARBON BED OUTLET R3 Lab Sample ID: 140-12183-11
M0010 IMPINGERS 1,2&3 CONDENSATE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 0.0735 0.0500 0.00255 ug/Sample 07/31/1815:11 08!02/1811:14 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
~ 13C3 HFPO-DA 160 50 - 200 07/31/18 15:11 08/02/18 11:14 1

Client Sample ID: R-2097 DIV VEN CARBON BED OUTLET R3 Lab Sample ID: 140-12183-12
M0010 BREAKTHROUGH XAD-2 RESIN TUBE
Date Collected: 07/20/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train
r-
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 07/24/18 06:19 07/31/18 15:20 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 130 50 - 200 07/24/18 06:19 07/37/18 15:20 1
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12183-1
ProjecUSite: Division Stack Carbon Bed Outlet - M0010

~Client'Sample Id: T-1396,1397 DIV QC CARBON BED M0010 Lab Sample ID: 140-12183-13
FH COMPOSITE BT
Date Collected: 07/19118 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed DiI Fac
HFPO-DA 6.38 0.0500 0.0500 ug/Sample 07/24/18 06:16 07/31/18 14:25 2

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 136 D 50 _ 200 07/24/18 06:16 07/31/18 14:25 2

Client Sample ID: T-1398,1399,1401 DIV QC CARBON BED Lab Sample ID: 140-12183-14
M0010 BH COMPOSITE BT
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
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 07/24/18 06:19 07/31/18 15:24 1

Surrogate %Recovery Qua/iffier Limits Prepared Analyzed Di/ Fac
~ 13C3 HFPO-DA 123 50 - 200 07/24/18 06:19 07/31/18 15:24 1

Client Sample ID: T-1400 DIV QC CARBON BED M0010 Lab Sample ID: 140 121$3-15
IMPINGERS 1,2&3 CONDENSATE BT
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

j Method: 8321A - HFPO-DA
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA 0.00779 0.00250 0.000128 ug/Sample 07/31/1815:11 08/02/1811:18 1

1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Di/ Fac
13C3 HFPO-DA 132 50 - 200 07/31/18 15:11 08/02/18 11:18 1

Client Sample ID: T-1402 DIV QC CARBON BED M0010 Lab Sample ID 144 12183-16
BREAKTHROUGH XAD-2 RESIN TUBE BT
Date Collected: 07/19/18 00:40 Matrix: Air
Date Received: 07/21/18 12:12
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 07/24/18 06:19 07/31/18 15:27 1

~ Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
i 13C3 HFPO-DA 743 50- 200 07/24/18 06:19 07/31/18 15:27 1

TestAmerica Knoxville
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12183-1
Project/Site: Division Stack Carbon Bed Outlet - M0010

client Sample ID: T-1403 DIV QC CARBON BED M001 Q DI Lab Sample ID: 140-12183-17
_:.

Date Collected: 07119/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
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 07/31/1815:11 08/02/1811:21 1

Surrogate %Recovery Qual~er Limits Prepared Ana/yzed Dil Fac
13C3 HFPO-DA 160 50 _ 200 07/31/18 15:11 08/02/18 71:21 1

Client Sample ID: T-1404 DIV QC CARBON BED M0010 MEOH Lab Sample ID: 140-12183-18
WITH 5% NH40H RB
Date Collected: 07/19/18 00:04 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier R~ MDL Unit D Prepared Analyzed Dil Fac
HFPO-DA ND 0.0250 0.0250 ug/Sample 07/24/18 06:19 07/31/18 15:33 1

~ Surrogate %Recovery Qual~er Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 162 50 - 200 07/24/18 06:19 07/31/18 15:33 1

Client Sample ID: T-1405 DIV QC CARBON BED M0010 XAD-2 Lab Sample ID: 140-12183-19
RESIN TUBE RB
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07!21/18 12:12
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 07/24/18 06:19 07/31/18 15:37 1

~ Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
~ 13C3 HFPO-DA 126 50 - 200 07/24/18 06:19 07/31/18 15:37 1

Client Sample ID: T-1406 DIV QC CARBON BED M0010 MEOH Lab Sample ID: 140-12183-20
WITH 5% NH40H TB
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07121/18 12:12
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 07/24!18 06:19 07/31/18 15:40 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 171 50 - 200 07/24/18 06:19 07/31/18 15:40 1

TestAmerica Knoxville
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Client Sample Results
Client: Chemours Company FC, LLC The TestAmerica Job ID: 140-12183-1
Project/Site: Division Stack Carbon Bed Outlet - M0010

~lier~t sample ID: T-1407 DIY QC CARBON BED M0010 XAD-2 Lab Sample ID: 140-12183-21
RESIN TUBE TB
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
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 07/24/18 06:19 07/31/18 15:43 1

Surrogate %Recovery Qual~er Limits Prepared Analyzed Dil Fac
13C3 HFPO-DA 122 50 - 200 ~ 07/24/18 06:19 07/31/18 15:43 1

Client Sample ID: T-1408 DIV QC CARBON BED M0010 Lab Sample ID: 140-12183-22
COMBINED GLASSWARE RINSES (MEOH/5% NH40H) PB
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
Sample Container: Air Train

Method: 8321A - PFOA and PFOS
Analyte Result Qualifier RL MDR Unit D Prepared Analyzed Dil Fac
HFPO-DA 0.0627 0.0250 0.0250 ug/Sample 07/24/18 06:19 07/31/18 15:46 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Di1 Fac
13C3 HFPO-DA 166 50 - 200 07/24/18 06:79 07/31/18 15:46 1

Client Sample ID: A-6451 MEDIA CHECK XAD Lab Sample ID: 140-12183-23
Date Collected: 07/19/18 00:00 Matrix: Air
Date Received: 07/21/18 12:12
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 07/24/18 06:19 07/31/18 15:50 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Di! Fac
j 13C3 HFPO-DA 131 50 - 200 07/24/18 06:19 07/31/18 15:50 7

Client Sample ID: A-6452 MEDIA CHECK FILTER
Date Collected: 07/19/18 00:00
Date Received: 07/21/18 12:12
Sample Container: Air Train

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

HFPO-DA ND 0.0250

Surrogate %Recovery Qualifier Limits

~ 13C3 HFPO-DA 136 50 - 200

Lab Sample ID: 140-12183-24
Matrix: Air

MDL Unit D Prepared Analyzed Dil Fac

0.0250 ug/Sample 07/24/18 06:16 07/31/18 14:29 1

Prepared Analyzed Dil Fac

07/24/18 06:16 07/31/18 14:29 1

TestAmerica Knoxville

113



 

IASDATA\CHEMOURS\15418.002.006\CARBON BED EMISSIONS TEST REPORT-LW  10/19/2018 

APPENDIX D 
SAMPLE CALCULATIONS 

 

114



EXAMPLE CALCULATIONS FOR

VOLUMETRIC FLOW AND MOISTURE AND ISOKINETICS

Client: C6emours Facility: Fayetteville. NC

Test Number. Run 1 Test Date: 7/19/2018

Test Location: VE North Carbon Bed Inlet Test Period: 0952 -1428

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)

1323

17.64 x 0.9860 x 66.613 x (30.05 + ------------------- )

13.6

Vm(std) _ ----------------------------------------------------- = 63.096

93.58 + 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.

delt H = Average pressure drop across the orifice meter, in HBO

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 = Specific gravity of mercury.

2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

Vw(std) _ (0.04707 x Vwc) + (0.04X5 x Wwsg)

Vw(std) _ (0.04707 x 26.2) + (0.04715 x 21.8) = 2.26

Where:

Vw(std) = Volume of water vapor in the gas sample wrrected to

standazd conditions, scf.

Vwc = Volume of liquid condensed in impingers, ml.

Wwsg = Weight of water vapor collected in silica gel, g.

0.04707 = Factor which includes the dec~sity of water

(0.002201 16/ml), the molecular weight of water

(18.01bt16-mole), the ideal gas constant

21.85 (in. Hg) (fr3)/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

(18.016/lb-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), and

453.6 gl16, ft3/g.
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3. Moisture content

Vw(std)

bws = -------------------------

Vw(std) + Vm(std)

2.26

bws = ---------------------- = 0.035

2.26 + 63.096

Where:

bws = Proportion of water vapor, 6y volume, in the gas

stream, dimensionless.

4. Mole fraction of dry gas.

Md = 1 - bws

Md = 1 - 0.035 = 0.965

Where:

Md = Mole fraction of dry gas, dimensionless.

5. Dry molecular weight of gas stream, lb/lb-mole.

MWd= (0.440x%COQ)+(0320x°/a0~)+(0280x(%N~+~/aC0))

Mwa= ~o.aaoXo.o~+~o.szoXzo.9~+~o2soX~~9.~+0.00~~

MWd = 28.84

Where:

MWd = Dry molecular weight, lb/lb-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 = Molecular weight of oxygen, divided by 100.

0.280 = Molecular weight of nitrogen or carbon monoxide,

divided by 100.

6. Actual molecular weight of gas stream (wet basis), Ib/Ib-mole.

MWs= (MWdxMd)+(18x(1-Md))

MWs = (28.84 x 0.965) +( 18 (1 - 0.965 )) = 28.A6

Where:

MWs = Molecular weight of wet gas, lb/16-mole.

18 = Moleculaz weight of water, lb/Ib-mole.
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7. Average velceity of gas stream at actual conditions, fUsec.

Ts (avg)

Vs = 85.49 x Gp x ((dell p)~'")avg x (---------- )~"

Ps x MWs

553

Vs = 85.49 x 0.84 x 0.79491 x (------------------)^I/2 = 46.1

29.74 x 28.46

Where:

Vs = Average gas stream velocity, R/sec.

(lb/Ib-mole)(in. Hg)~''"

85.49 = Pilot tube constant, fr/sec x ----------------------------

(deg R)(in HBO)

Cp = Pilot tube coefficient, dimensionless.

Ts = Absolute gas stream temperature, deg R = Ts, deg F + 460.

P(sta[ic)

Ps = Absolute gas stack pressure, in. Hg. = Pb +-------------

13.6

delt p = Velocity head of stack, in. H2O.

S. Average gas stream volumetric flow rate at actual conditions, wacf/min.

Qs(act) = 60 x Vs x As

Qs(act) = 60 x 46.1 x 6.31 = 17456

Where:

Qs(act) = Volumetric flow rate of wet stack gas at actual

conditions, wacflmin.

qs = Cross-sectional area of stack, fr".

60 = Conversion factor from seconds to minutes.

9. Average gas stream dry volumetric flow rate at standard conditions, dscflmin.

Ps

Qs(std) = 17.64 x Md x ---- x Qs(act)

Ts

29.74

Qs(std) = 17.64 x 0.965 x ------------------- x 17456

553.1

Qs(std) = 15985

Where:

Qs(std) = Volumetric flow rate of dry stack gas at standard

conditions, dscf/min.
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10. IsokineHc variatio¢ calculated from intermediate values, percent.

17.327 x Ts x Vm(std)

I = -----------------------------

VsxOxPsxMdx(Dn)'

17327 x 553 x 63.096

I = ---------------------------------------- = 100.0

46.1 x 96 x 29.74 x 0.965 x (0218)^2

Where:

I = Percent of isoldnetic sampling.

O = Tota1 sampling time, minutes.

Dn = Diameter of nozzle, inches.

17327 = Factor which includes standard temperature (528 deg R),

standard pressure (29.92 in. Hg), the formula for

calculating area of circle DJ4, conversion of square

feet to square inches (144), conversion of seconds

ro minutes (60), and conversion to percent (100),

(in. Hgl(in''1(minl

(deg R)(ft~)(sec)
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SAMPLE CALCULATIONS FOR
HFPO DIMER ACID (METHOD 0010)

Client: Chemours Plant: Fayetteville, NC
Test Number: Run 1 Test Date: 7!19/2018
Test Location: VEN-CBed IN Test Period: 0952 -1428

1. HFPO Dimer Acid concentration, lbs(dscf.

W x 2.2046 x 10-9
Concl = -----------------------

Vm(std)

77.1 x 2.2046 x 10-9
Concl = ------------------------------

63.096

Concl = 2.69E-09

Where:

W = Weight of HFPO Dimer Acid collected in sample in ug.

Concl = HFPO Dimer Acid concentration, lbs/dscf.

2.2046x10-9 = Conversion factor from ug to lbs.

2. HFPO Dimer Acid concentration, ug/dscm.

Conc2 = W / (Vm(std) x 0.02832)

Conc2 = 77.1 / (63.096 x 0.02832 )

Conc2 = 43.1

Where:

Conc2 = HFPO Dimer Acid concentration, ug(dscm.

0.02832 = Conversion factor from cubic feet to cubic meters.

8/1 7/20 1 8 12:19 PM 071918 VEN CBed INt.xlsx
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3. HFPO Dimer Acid mass emission rate, Ibs/hr.

MRI~~,~~~ = Concl x Qs(std) x 60 min/hr

NIRI~~~~~~ = 2.69E-09 x 15985 x 60

MRl~~,~~~ = 2.58E-03

Where:

MRI~~„~e1~ = HFPO Dimer Acid mass emission rate, lbs/hr.

4. HFPO Dimer Acid mass emission rate, g/sec.

MR2p~~~,~ = MRl~~„i~,~ x 453.59 13600

M~pnte~~ = 2.58E-03 x 453.59 /3600

MRZR,~~~ = 3.25E-04

Where:

MR2~111e1~ = 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,

MRI(InIM)- N~l(Outlet)

~̀ ~1(Iniet)

RE _ (2.58E-3) - (136E-4)

----------------------
2.58E-03

RE = 94.73

Where:

RE = Carbon Bed Removal Efficiency.

MR1~I,~~~ = Carbon Bed Inlet HFPO Dimer Acid mass rate, lbs/hr.

MRl~o„uet> = Carbon Bed Outlet HFPO Dimer Acid mass rate, lbs/hr.

8/17/201812:19 PM 071918 VEN CBed INt.xlsx
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METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range. ~
2) Record baromet~c pressure before and after calibration procedure. Inte~T~ated Air Services
3) Run at tested vacuum (from Orifice Calibration RepoA), for a period of time

necessary to achieve a minimum total volume of 5 cubic feet.
4) Record readings in colored boxes below, other columns are automatically calculated.

DATE: 5/S/"I8 METER SERIAL#: 785HW6 BAROMETRIC PRESSURE (in Hg):

INITIAL

29.17

FINAL AVG (Ph„)

2920 29.19

METER PART#: . AQ2~ CRITICAL ORIFICE SET SERIAL#• 1331s 81825 Calibrated by: ST

K' TESTED ELAPSED

FACTOR VACUUM DGM READINGS (FN) AMBIENT AGM F° Avg DGM F° TIME (MIN) OGM DH
ORIFICE # RUN # (AVG) (in Hg) INITIAL FINAL NET (Vm) F° INITIAL FINAL Tm e (in Hz0)

8 1 02313 24 6A1.513 '. 6471003 5.490 B5 81' 82. 82 18 A26

12 2 0.3277 22 603240 610237' 7.037 77 73 74 74 1Z 9.52

16 3 0.4349 21 634.719 &41:.4&4 6765 84 84: ~ BO 12 -0.93

19 4 0.5142 20 610237 616:119' 5.882 T8 74 75 75 9 1.30

24 5 0.6742 18. 826.465 6321518 '. 6.053 79 76 77 77 7 2:30

30 6 0.8108 15 618.119' 626.4G5. 10.346 79 75. 76 76 10' .3.50

USING THE CPoTICAL ORIFICES AS CALIBRATION STANDARDS:
The tolbwing equations are used to calculate the standard volumes of ak passed through the DGM, Vm (std), and the critical orifice,
V (std) and the DGM caNbratan t clot Y Th ti

(~) ~2) (3) ~4)
Vm (STD) Vu (STD) y OHS

5.226

6.804

6.468

5.687

5.845

10.040

u a ese aqua ons are automa6ca ly calculated to the spreadsheet above. Individual Y's .02 from average?

Individual dH~ values 0.15 from average?

Average Y value +/-.02 of 1.0007
(1) Vm (std) = K~ Vm Py„+ (p~-x/13.6) =Net volume of gas sample passed through DGM, corrected to standard conditions

Tm K, = 17.64 °Rlin. Hg (English), x.3858 °Wmm Hg (Metric)

7m - Absolute DGM avg. temperature (°R - Erglish, °K -Metric)

5.206 0.996 1.602

7.018 1.032 1.662

6.532 1.010 1.693

5.825 1.024 1.694

5.934 1.015 1.749

10.195 1.015 1.855

AVG = "I015 1'709

PASS
PASS

PASS

~ ~ -P~„ B

(2) V~, (std) = K' v T,,,,b =Volume of gas sample passed through the critical orifice, corrected to standard conditions

T,my =Absolute ambient temperature (°R - Erglish, °K -Metric)

K' = Average K' factor fmm Critical Orifice Calibration
(3) Y = V~, (std) = DGM calibretion factor

~-

Next Calibration Due By: 518/2019

(4) 4H~ = 4H 0.0319 T_ eT

Pb„ Y' Vm'

enon_c_a. ~n~n c o.,._: ~~o._122



Y Factor Calibration Check Calculation
METHOD 0010 TEST TRAIN-PPA CARBON BED IlVLET

METER BOX NO.AO 20

RCTN NO.2 7/26/18

MWd = moleculaz wei t source , lbflb-mole.
0.32 =Molecular wei t of ox en, divided b 100.
0.44 = Moleculaz 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 dimcide by volume, dry basis. 0.0

°/a O, =Percent oxygen by volume> dry basis. 20.9

MWd=(032'Oz)+(0.44'CO,)+(0.28•(100-(COQ+O~)))

MWd=(032'20.9)+(0.44'"0)+(0.28'(100-(0+20.9)))

MWd=(6.69)+(0.00)+(22.15)

MWd = 28.84

Tma =Source Tem tore, absolute )
Tm =Averse meter tem tore , de F. '7'7,'7

Tma = Ts + 460

Tma = 77.7 + 460

Tma = 537.71

Ps =Absolute meter ressure inches H .
13.6 = S cific vi of merc

delta H = Av ressure dro across the orifice meter dm-in sam tin , in H2O 0.84
Pb = Baromefic Pressure, in H . 29.95

Pm = Pb + (delta H / 13.6)

Pm = 29.95 + (0.8379 / 13.6)

Pm = 30.01

Y a = d meter calbration check value dimensionless.
0.0319 = 29.92/528 0.75 2 in. H /R cfm2.

29 = moleculaz wei t of air 1bAb-mole.
Vm =Volume of s sazn le meas~ued b the meter at meter conditions dcf. 5 L232
Y = meter calibration factor aced on fiill calibration 1.015

Delta H = Gas meter orifice calibration coefficient, in. H2O. 1.7090
avg SQRT Delta H =Avg SQRT press. drop across the orifice meter during sampling , in. H2O 0.9050

O =Total sam tin time minutes. 96

Yqa = (O / Vm) * SQRT[( 0.0319' Tma' 29) / (Delta H@' Pm' MWd) J '" avg SQRT Delta H

Yqa = (96.00 / 51.23) * SQRT[ (0.0319' 537.71 ' 29) / ( 1.71 ' 30A1 '" 28.84) ] * 0.91

Yqa = 1.874 ' SQRT[ 497.434 / 1,478.915] " 0.91

Yqa = 0.984

DitT =Absolute difference between Yaa and Y

Riff=((Y-Yqa)/Y)" 100

Dift'= (( 1.015 - 0.984) / 1.015 )' 100

Diff = 3.05

vro:wie ~:oi em V:.N.~w~'Rm~ FddiaA-r~LS~u~ Frys~m,i\ISIICUO~Wd hJy CIE Oboe Bei Te+'IM~i lPAJWy-SOJ:SI[ PtA 'Bd kbtalu
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Y Factor Calibration Check Calculation
METHOD 0010 TEST TRAIN VE NORTH CARBON BED OUTLET

METER BOX NO. AO 20
RiJN NO.3 7/20/18

MWd = molecular wei t source , lb/Ib-mole.
032 = Moleculaz wei t of ox en, divided b 100.
0.44 = Molecular wei ht of carbon dioxide, divided b 100.
0.28 = Moleculaz wei t of nitro en or carbon monoxide, divided b 100.
CO, = Percent carbon dioxide by volume, dry basis. 0.0
O, =Percent oxygen by volume, dry basis. 20.9

MWd=(032"O~)+(0.44'CO,)+(0.28'(100-(COz+O,)))

MWd=(032'20.9)+(0.44.0)+(0.28'(100-(0+20.9 p)

MWd=(6.69)+(0.00)+(22,15)

MWd = 28.84

Tma =Source Tem erature, absolute
Tm =Averse meter rem tore , de F. 84.5

Tma = Ts + 460

Tma = 84.5 + 460

Tma =544.46

Ps =Absolute meter ressure, inches H .
13.6 = S ecific vi of mere

delta H = Av ressure dro across the orifice meter durin sam lin , in H2O 133
Pb =Barometric Pressure, in H . 30.04

Pm = Pb + (delta H / 13.6)

Pm = 30.04 + (13303 / 13.6)

Pm = 30.14

Y a = meter calibration check value dimensionless.
0.0319 = 29.92/528 0.75 2 is H °B cfm2.

29 = molecular wei t of air lb/Ib-mole.
Vm = Vol~une of s sam le measured b the d meter at meter conditions dcf. 64.865
Y = s meter caltbta6on factor aced on full calibrntion 1.015

Delta H = Gas meter oriSce calibration coefficient, in. H2O. 1.709
avg SQRT Delta H =Avg SQRT press. drop across the oriSce meter during sampling , in. H2O 1.13697

O =Total sam lin time minutes. 96

Yqa = (O / Vm) • SQRT[( 0.0319' Tma " 29) / (Delta H@' Pm " MWd) ] • avg SQRT Delta H

Yqa=(96.00/64.87 )'SQRT[(0.0319.544.46'29)/( 1.71'30.14 ■ 28.84)] •114

Yqa = 1.480 ' SQRT[ 503.678 / 1,485321] ' 1.14

Yqa= 0.980

Diff =Absolute difference between Y a and Y

Diff=((Y-Yqa)/Y)+100

Diff=((1.015-0.980)/1.015)"100

Dlff = 3.45

n i";m~~ i_~sv na v ~~um..~~eou...~r~e. eama.~~.isiinoa:ooe n ri~~~ c.e.m era rr•~u.,~,vc.rbnnan9ie v¢v ce.a ovr.,~
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METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected opera8ng range.
2) Record barometric pressure before and after calibration procedure. Integrated Air Services
3) Run attested vacuum (from Or~ce Calibration Report), for a period of 6me

necessary to achieve a minimum total volume of 5 cubic feet
4) Record readings in colored boxes below, other columns are automatically calculated.

INITIAL FINAL AVG (P~„)

DATE: 3MM8 METER SERIAL#: 27]42'. .. BAROMETRIC PRESSURE (in Hg): 28:96 28.96 28.96

METER PART #: AA26 CRRICAL ORIFICE SET SERIAL #: 1515s 8 1651 Calibrated by: JAW

K' TESTED ELAPSED

FACTOR VACUUM DGM READINGS Ff' AMBIEN OGM F° Avg DGM F° TIME (MIN) DGM 4H (1) (2) (3) (4)

ORIFICE RUN # (AVG) (in Hg) INITIAL FINAL NEf (Vm) ~ INITIAL FINAL Tm y (in HZO) Vm (STD) V~, (STD) y ~H~

8 1 0.2142 23;5 I 4+17.695 456:326 8.631 73 74 74 74 30 0.22 8.266 8.063 0.975 1.642

11 2 D.2869 22:5 434,703 447:895 12.992 72 74 7d 74 34 0.40 12.449 12251 D.984 1.663

15 3 0.4199 21 485.811 434:703 ' 8.892 72 7& 74 ' 74 16 0:88 8.538 8.438 0.988 1.674

21 4 0.5677 19 47&.79Q 425:8Tf 9.021 71 72 73 73 12 1:60 ' 8.695 8.564 0.985 1.711

26 5 0.7089 18 394.530. ' ' 416.790 22.260 71 ' 89 72 71 24 2:40. 21.579 21.388 0.991 1.659

31 6 0.8627 16'.5 382.200' 394;530 12.330 71 67 69 .. 68 11' 3.60 12.046 11.93 0.990 1.698

AVG = OI9B6 1.674
USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The folhwing equations are used to calculate the standard volumes of air passed itxough the DGM, Vm (sdf), and the crit~al orifice,
V~ (std), and the DGM caibradon factor, Y. These equations aza auMmaticaly calculated in the s~xeadshaet above. Individual Y's .02 from average? PASS

Individual4H~ values 0.15 from average? PASS

Average Y value +/..02 of 1.000? PASS

(1) Vm (std) = K~ Vm Pte,+ (pH/13.6) =Net volume of gas sample passed through DGM, corzected to standard conditions

Tm K~ = 17.64 °~~. Hg (English), 0.3858 °K/mm Hg {Metric)
7m = Absolute DGM avg. temperature ("R -English, "K -Metric)

d~ ~ -P~„

(2) Vu (std) = K' V T~,,,b =Volume of gas sample passed through the critical orifice, corrected to standard conditions

7'~,,,b =Absolute ambient temperature (°R -English, °K -Metric)

K' = Average K' factor from Critical Orifice Calibration
(3) Y = V~, (std) = DGM calibration factor

Vm (std)

Next Calibretion Due By: 3H/2p19

(4) 4H~ = dH 0.0319 Tm e'

Pte, Y~ Vm'

A026 3-1-2018 1551 s 6Pts125



Y Factor Calibration Check Calculation
METHOD 0(110 TEST TRAIN VE NORTH CARBON BED INLET

METER BOX NO. AO 26
RUN NO.3 7/20/18

MWd = moleculaz wei t source , lb/Ib-mole.
032 = Moleculaz wei t of ox en divided b 100.
0.44 =Molecular wei t of carbon dioxide divided b 100.
0.28 = Moleculaz wei t of nitro en or carbon monoxide divided b 100.
CO, =Percent carbon dioacide by volmne, dry basis. 0.0

O, =Percent oxygen by volume, dry basis. 20.9

MWd=(032'O~)+(0.44•COi)+(0.28'(100-(COz+O,)))

MWd=(032'20.9)+(0.44.0)+(0.28'(100-(0+20.9)))

MWd=(6.69)+(0.00)+(22.15)

MWd = 28.84

Tma =Source Tem erature, absolut
Tm = Avera e meter tem hue , de F. 87.5

Tma = Ts + 460

Tma = 87.5 + 460

Tma =547.46

Ps =Absolute meter ressure, inches H .
13.6 = S ecific vi ofinerc

delta H = Av ressure dro across the orifice meter Burin sam lin , in H2O 1.23
P6 =Barometric Pressure, io H . 30.04

Pm = pb + (delta H / 13.E

Pm = 30.04 + (1.2342 / 13.6)

Pm = 30.13

Y a = meter calibration check value dimensionless.
0.0319 = 29.92/528 0.75 2 in. H °/R c&n2.

29 = moleculaz wei ht of air 16/Ib-mole.
Vm = Volinne of sam le mras~ued b the meter at meter conditions dcf. 64.187
Y = meter calibration factor ased on full calibration 0.986

Delta H = Gas meter orifice caLbration coefficient, in. H2O. 1.674
avg SQRT Delta H =Avg SQRT press. drop across the orifice meter during saznpling , in. A,O 1.1059

O =Total sam lin time minutes. 96

Yqa = (O / Vm )' SQRT[(0.0319' Tma * 29) / (Delta H@ " Pm' MV✓d) ] ' avg SQRT Delta H

Yqa= (96.00 /64.19 )' SQRT[ (0.0319 * 547.46 ' 29) / ( 1.67' 3013 • 28.84) ] ' 1.11

Yqa = 1.496 ' SQRT[ 506.454 / 1,454.419] ' 1.11

Yqa= 0.976

Diff =Absolute difference behveen Y a and Y

Diff=((Y-Yqa)/Y)' 100

Diff=((0.986 - 0.976) / 0.986 )' 100

Dlff =1.01

Gl)'S1181_S Pof V: L19lW'['Ymt iollvaA-FtTmv~F i6V S11fl00_006 ~]IL C~bm Bad T~'D~~Vfi.Oevn JuH Nonh`Oi191~VQI C9ed PKz1¢
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Y Factor Calibration Check Calculation
METHOD 0010 TEST TRAIN PPA CARBON BED OUTLET

METER BOX NO. A26
RiJN NO. 1 7/25/18

MWd = moleculaz wei t solace , lb/Ib-mole.
032 = Moleculaz wei t of ox en divided b 100.
0.44 = Molecular wei t of carbon dioxide, divided b 100.
0.28 = Moleculaz wei ht oFnitro en or carbon monoxide, divided b 100.
COZ =Percent carbon dioxide by volume, dry basis. 0.0

O, =Percent oxygen by volume, dry basis. 20.9

MWd=(032'0,)+(0.44'CO,)+(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

Tma =Source Tetn lure, absolute
Tm = Avery e meter tem lure , de F. 853

Tma = Ts + 460

Tma = 853 + 460

Tma =54533

Ps =Absolute meter ressure, inches H .
13.6 = S ific vi ofine~c

delta H = Av sure dro across the orifice meter Burin sam lin , in H2O 0.56
Pb =Barometric Pressure, in H . 29.93

Pm = Pb + (delta H / 13.6)

Pm = 29.93 + (0.5600 / 13.6)

Pm = 29.97

Y a = meter calibration check value dimensionless.
0.0319 = 29.92/528 0.75 2 in. H °/R cfm2.

29 = moleculaz wei ht of air lb/Ib-mole.
Vm =Volume of sam le measured b the as meter at meter conditions dcf. 43.430
Y = as meter calihra6on factor aced on full calibration 0.986

Delta H = Gas meter orifice calibration coefficient, in. HIO. 1.674
avg SQRT Delta H =Avg SQRT press. drop across the orifice meter during sampling , in. H2O 0.7460

O =Total sam lin rime mirmtes. 96

Yqa = (O / Vm) * SQRT[(0.0319' Tma' 29) / (Delta H@' Pm' MWd) ] + avg SQRT Delta H

Yqa = (96.00 / 43.43 )' SQRT[ (0.0319'" 54533 ■ 29) / ( 1.67 * 29.97 + 28.84) ] ' 0.75

Yqa = 2.210 ' SQRT[ 504.488 / 1,446.696] ' 0.75

Yqa = 0.974

Diff =Absolute difference behveen Yaa and Y

Diff=((Y-Yqa)/Y)' 100

Diff= (( 0.986 - 0.974) / 0.986)"' 100

Diff =1.22

V W.TUei[llm~ Pold~aAF.O~am FgeveaS~.i]J1~.00~006 JWj 91! Cibae bad TefDW'MAJdy~'S9]SI! PPA CEd UaKalu
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Type S Pitot Tube Inspection Data Form
Pitot Tube Identification Number: P-709

Inspection Date 6/15/18 Individual Conducting Inspection KS

A-Side Plme ........_......... ..._ ......._...
pp Distance to A Plane (PA) -inches 0.443

~ B ~~"~"~"" ~~~PB' Distance to B Plane (PB) -inches 0.443
asra~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 D~ PA must Equal PB

Are Open Faces Aligned 
OYES ~ NO

Perpendicular to the Tube Axis PASS
-Face Op~~°g-►i~g

Ql, : `~l B Q2.
S4 ~.:

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 flaW~ B IoW 1 Angle of B1 from
.... . ..__..__.._ __. ._ ............... vertical A Tube-.....

A _.._.._...__~...::•~:::::...... A _.._..._~.1_..__ degrees (absolute)
Bt(-)~ s1(+) ~ 

.._.._......_ ........ .::..._..._...._.. Angle of 61 from
B ~ ~~"...•• Bz~+°r-~ vertical B Tube-....

~ ̂  ~~ ~~-"~ + degrees (absolute)

B1 or 62 must be < 5°

0 PASS

0 PASS

0 PASS

D PASS

PASS

PASS

€+~ z
Horizontal offset between A and

`̀ B B Tubes (Z) -inches 0.008
Z ~A .

...w~..••~~~ :~:-~B~::: Vertical offset between A and B
"""~-"-y--"'~'r ~ ~~~~~~'~~~ Tubes (W) -inches 0.024

W must be < 0.03125 inches

X Distance between Sample
s~~ } """D ~~"~~~~~ Noale and Pitot (X) -inches 0.86 PASS

X must be > 0.75 inches

~~~~e Im act Pressure°peD~ P'a°` p OYES ONOOpening Plane is
"'""~~~"~"~ ~~~~"'~"~~~~'` above the Nozzlexo~~ mar rye O NA~ .............. .........._._.. Entry Plane

~~
T~P~r~

Thermocouple
T SPrtotTube meets the Distance ~ YES ONO

Criteria in the O NAsue'` ~`°'~ adjacent figure
FF3 inch

T~~= ~ . Thermocouple__ 3f ~ ~ OYES ONOmeets the Distance
T e S PitotTube Criteria in the

adjacent figure ~ NA
Sample Probe

P-709 all in one.MOD.xIs 128



METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Select three critical offices to calibrate the dry gas meter which bracket the expected operating range.
2) Record barometric pressure before and after calibration procedure. CntB~P~t~CI Ail' Sr>PviCG5a
3) Run at tested vacuum (from Orifice Calibration Report); for a period of time

necessary to achieve a minimum total volume of 5 cubic feet.
4) Record readings in colored boxes below, other columns are automatically calculated.

INITIAL FINAL AVG (P~„)

DATE: SIBI~H METER SERIAL#: '. 14244720 BAROMETRIC PRESSURE (In Hg): 29.17 29.20 29.19

METER PART #: A04 CRITICAL ORIFICE SET SERIAL #: 1331s & 7825 Calibrated by: ST

K' TESTED

FACTOR VACUUM OGM READINGS (FT') I AMBIENT DGM F°

ORIFICE RUN # (AVG) (in Hg) INITIAL FINAL NET (Vm) F° INITIAL FIP

8 1 02313 25 876198 922.313 6.115 76 76 76

12 2 0.3277 23 907.958 816.196 8240 75 75 7fi

16 3 0.4349 22 822:373 830:915 8.602 78 78 79

19 4 0.5142 2Q ' :83$:931 846.425 7.494 79 80 BQ

24 5 0.6742 17 :830.918 838.931 8.016 78. 79 B0

30 6 0.8108 15 '846.425 :852:847 6.422 80. 80. 91

11SING THE CRITICAL ORIFlCES AS CALIBRATION STANDARDS:
The tolbwing equations are used to calculate the standard volumes of air passed though the DGM, Vm (std), and the critical orifice,

ELAPSED

Avg AGM F° TIME(MIN) DGPA DH (1) (2) (3) (4)

Tm g (in Hz0) Vm (STD) Vu (STD) y ~H~

76 20 0,28. 5.881 5.833 0.992 1783

76 19 0.57 7.938 7.858 0.990 1.809

79 15 9.pQ 8249 8211 0.995 1.806

80 11. 1.50' 7.176 7.112 0.991 1.941

80 9 .260 7704 7.637 0.991 1.966

81 6 3.60 6.179 6.112 0.989 2.002

AVG = ...0.991 1.884

Va (std), and the DGM calibration factor, Y. These equatans are automahcaNy calculated m the spreadsheet above. Individual Y's .02 firm average?

Individual OHS values 0.15 fmm average?

Average Y value +/-.D2 of 1.W07

(1) Vm (std) = K, Vm Py„+ (~Hl13.6) =Net volume of gas sample passed through DGM, corrected to standard conditions

Tm K, = 17.64 °Rlin. Hq (English), 0.3858 °Klmm Hg (MeMc)

Tm =Absolute DGM avg. temperaWre (°R -English, °K -Metric)

PASS
PASS
PASS

~ ~P~„ D

(2) V~, (std) = K' V T.,,b =Volume of gas sample passed through the critical orifice, corrected to standard conditions

T,~,n = Absolute ambient temperature (°R -English, °K -Metric)

K' = Average K' factor from Critlrai Orifice Calibration
(3) Y = V~, (std) = DGM calibretion factor

Next Calibration Due By: 5/8/2019

(4) dH~ = DH 0.0319 T_ eT

Py„ Y~ Vm:

A04-5-8-18- 6 Polnt-1331 s129



Y Factor Calibration Check Calculation
METHOD 0010 TEST TRAIN PPA CARBON BED OUTLET

METER BOX NO. A04
R[1N NO.2 7/26/18

MWd = moleculaz wei t source , ]b/Ib-mole.
032 = Molecular wei t of o en divided b 100.
0.44 = Moleculaz wei t of carbon dioxide, divided b 100.
0.28 = Molecular wei t of nitro en or carbon monoxide, divided b 100.
CO, =Percent cadwn dioxide by volmne, dry basis. 0.0
O, =Percent oxygen by volume, dry basis. 20.9

MV✓d=(032'0,)+(0.44'CO,)+(0.28"(100-(CO,+O,)))

MWd=(032.20.9)+(0.44*0)+(0.28'(100-(0+20.9)))

MWd=(6.69)+(0.00)+(22.15)

MWd = 28.84

Tma =Source Tem lure, absolute(°R)
Tm = Avern e s meter tem hue , de F. g3,g

Tma = Ts + 460

Tma = 83.8 + 460

Tma =543.75

Ps =Absolute meter ressure, inches H .
13.6 = S ific vi of mere

delta H = Av sure dro across the orifice meter durin sam lin , in H2O 0.63
Pb = Bazometric Pressure, in H . 29.85

Pm = Pb + (delta H / 13.E

Pm = 29.85 + (0.6333 / 13.6)

Pm = 29.90

Y a = s meter calibration check value dimensionless.
0.0319 = 29.92/528 0.75 2 io. H /R cfm2.

29 = moleculaz wei ht of air 16/Ib-mole.
Vm =Volume of s sam le measured b the meter at meter conditions dcf. 42.835
Y = meter calibrarion factor ased on full calibration 0.991

Delta H = Cms meter orifice calibration coefficient, in. H2O. 1.884
avg SQRT Delta H =Avg SQRT press. drop across the orifice meter during sampling , in. H2O 0.7944

O =Total sam lin Nme minutes. 96

Yqa = (O / Vm )' SQRT[( 0.0319 * Tma " 29) / (Delta H@' Pm • MWd) ] • avg SQRT Delta H

Yqa = (96.00 / 42.83 )' SQRT[ (0.0319' 543.75 " 29) / ( 1.88' 29.90 * 28.84) ] • 0.79

Yqa = 2.241 ' SQRT[ 503.023 / 1,624378] ' 0.79

Yqa = 0.991

Dill =Absolute difference behveen Y a and Y

Diff=((Y-Yqa)/Y)'100

Diff= (( 0.991 - 0.991) / 0.991 )' 100

Diff = 0

V:JAEIIut[Smt FoNenAP(Lmae~ Fq~anSd13118 00006 luty>tl B Cebu Bid ie~`!lu'PtAJuly.'vT0'JI[ PPA [Sed Ou~M.~
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Long Cal and Temperature Cal Datasheet for Standard Dry Gas Meter Console
Calibrator PM Meter Box Number 21 Ambient Temp 71

Thermocouple Simulator
Date 12-Feb-18 Wet Test Meter Number P-2952 Temp Reference Source (Accuracy +/- 1°F)

Dry Gas Meter Number 17485140

Setting Gas Volume Temperatures
Orifice Wet Test 

Dry gas Meter 
Wet Test 

Dry Gas MeterManometer Meter Meter

Baro Press, in
H Pb

2g.64

Calibration Results
in HZO
(OH)

ft3
(Vw)

ft3
(Vd)

°F
(Tw)

Outlet, °F
(Tdo)

Inlet, °F
(Td;)

Average, °F
(Td)

Time, min
(0)

Y DH

0.5 5.0
570.015

70.0
69.00 69.00

70.0 13.00 0.9948 1:9159575.035 71.00 71.00
5.020 70.00: 70.00

1.0 5.0
575.035

70.0
71.00 71.00

71:5 9.3 0.9910 1.9555580.082 72.00 72.00
5.Q47 71.50 71.50

1.5 10.0
580.082

70.0
72.00 72.00

73.Q 15.6 0.9898 2.0575590.205 74.00 74.00
10.123 73.00 73.00

2.0 10.0
590.205

70.0
74.00 74.00

74.5: 13.6 0.9945 2.0792600.296 75.00 75.00
10.091 74.50 74.50

3.0 10.0
600296

70.0
75.00 75.00

75.5 11.0 0.9873 2.0365610.454 76.00 76.00
9 0.158 75.50 75.50

Average 0.9915 2.0089
vw - vaa v~iuinc Nnssiny irnuuyn uie we< <esi me[er

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

U - 1 IfT16 Oi C811Df8[IO~ Rlfl

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

OH _r 0.0317 *OH 1*r(tw+460*O~z

LPb *(td+460~J L ~„
Reference
Temperature Temperature Reading from Individual Thermocouple input ~ Average

Temperature
Reading

Temp

Difference 2
(%)

Select Temperature

~ °C ~ °F
Channel Number

1 2 3 4 5 6
32 32 32 32 32 32 32.0 0.0%
212 212 212 212 212 212 212.0 0.0%
932 932 932 932 932 932 932.0 0.0%
1832 1830 1830 1830 1$30 1830 1830:0 01 %

i - i,iia~uiei i aniNs Wiwi ay~nc wiui Tr a r u~ ~ v

2 -Acceptable Temperature Difference less than 1.5 Temp Diff= I 
Reference Tem °F + 460 -Test Tem °F + 460

Reference Tem °F + 460
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Y Factor Calibration Check Calculation
METHOD 0010 TEST TRAIN VE NORTH CARBON BED OUTLET

METER BOX NO. WC21
Ri1N NO.1 7/19/18

MWd = molecular wei t so~uce , lb/lb-mole.
032 = Molec~laz wei t of ox en divided b 100.
0.44 = Moleculaz wei t of carbon diode, divided b 100.
028 = Moleculaz wei t of nitro en or carbon monoxide, divided b 100.
CO, =Percent carbon dioxide by volume, dry basis. 0.0
O, =Percent oxygen by volume, dry basis. 20.9

MWd = (032 ' O~) + (0.44' CO,) + (0.28' (100 - (COi + O~ )))

MWd=(032'20.9)+(0.44'0)+(028'(100-(0+20.9)))

MWd=(6.69)+(0.00)+(22.15)

MWd = 28.84

Tma =Source Tem lure, absolute °R)
Tm =Averse meter tem erature , de F. 93.5

Tma = Ts + 460

Tma = 93.5 + 460

Tma a 5535

Ps =Absolute meter ressure, inches H .
13.6 = S cific vi of merc

delta H = Av ressure dro across the orifice meter Burin sam lin , in H2O 1.64
Pb =Barometric Press~ue, in H . 30.05

Pm = Pb + (delta H / 13.6)

Pm=30.05+(1.6417/13.6)

Pm = 30.17

Y a = meter calbration check value dimensionless.
0.0319 = 29.92/528 0.75 2 in. H °/R cfrn2.

29 = molecular wei t of air lb/Il}mole.
Vm =Volume of sam le measured b the meter at meter conditions dcf. 65.982
Y = meter calibration factor aced on fiill calibration 0.9915

Delta H = Gas meter orifice calibtarion coefficient, in. H2O. 2.0089
avg SQRT Delta H =Avg SQRT press. drop across the orifice meter during sampling , in. H2O 1.265

O =Total sam lin time minutes. 96

Yqa = (O / Vm )' SQRT[( 0.0319 • Tma + 29) / (Delta HQ " Pm' MWd) ] + avg SQRT Delta H

Yqa = (96.00 / 65.98) ' SQRT[ (0.0319 * 553.50 •29) / ( 2.01 ' 30.17 * 28.84) ] ' 1.26

Yqa = 1.455 ' SQRT[ 512.043 / 1,747.707] * 1.26

Yqa = 0.996

Diff =Absolute difference between Y a and Y

Diff=((Y-Yqa)/Y)' 100

DifP= (( 0.9915 - 0.996) / 0.9915) ' 100

DIfi= 0.45

V:JA41+~'[timt ioHnaA3'~U~w~FrymnS`.ISJt6002006 loty ~I~Cihm Bd tr~Ow~\WNaW`n)191e VQ1 C9d OVl.W
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Type S Pitot Tube Inspection Data Form
Pitot Tube Identification Number: P-707

Inspection Date 6/15/18 Individual Conducting Inspection KS

a-s~a~r~~ ~~-~-~~--~~~ - — Distance to A Plane (PA) -inches 0.44
B ~'~~'T ~ PB Distance to B Plane (PB) -inches 0.44

as~a~r~ ...-._............ .._. ........... Pitot OD (D~ -inches 0.375
1.05 D,< P < 1.5 D, PA must Equal PB

If all Criteria PASS
Cp is equal to 0.84

PASS/FAIL
PASS
PASS

Are Open Faces Aligned Q YES 0 NOPerpendicular to the Tube Axis PASS
~F Plm~mg-►

Q1. : Q1 B Q2.
A ' ~:`' 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 ~W t Angle of B1 from
.. s ~'~W .._...._....._.._ ._._ ...__...._.... vertical A Tube-A ...... A

•-•~~~,~-~-~~~~~~~'"~--~~ .--.......~~-....... degrees (absolute) 0 PASSBid-)~ si(+) ~ 
..__......_ ........... ::::..._....._...... Angle of 61 from

B ' "' ~~-.. B2(+or-) vertical B Tube-.......

•••~"" de reel absolute 0 PASS

61 or B2 must be < 5°

€+i—z.;
.,, ~,,,,,,_.,..,_, Horizontal offset between A and
'̀ B B Tubes (Z) -inches 0.007 PASS

Z A
......_ ::B:.~:::. Vertical offset between A and B

"̀ " "'µ~'~~'~" ~~~~~~~~'~~~~ Tubes (W) -inches 0.018 PASS
W must be < 0.03125 inches

X Distance between Sample
"~~~~~~~"'~""~ Noale and Pitot (X) -inches 0.86 PASSSampling D

X must be > 0.75 inches

tmp~ r~~
oPoo~o~ r~~

_.._._.__ ...............r
Nozzle Entry Plme

fir.....» ....... ..................

--z;~n -►
Temperena~ seavo~

T SPirotTube

Semple Pmbc

EF3 mch --►5

T e Srnsor //~empe[at~n' 
/  /' q ind~

Tvoe S Pitot Tube .. .

Samplo Probe

Impact Pressure AYES Q NOOpening Plane is
above the Noule Q NAEntry Plane

Thermocouple meets AYES Q NO
the Distance Criteria
in the adjacent figure Q NA

Thermocouple meets AYES Q NO
the Distance Criteria
in the adjacent figure ~ NA
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Type S Pitot Tube Inspection Data Form
Pitot Tube Identification Number: P-711

Inspection Date 5/30/18 Individual Conducting Inspection SR

A-Side Plme ....._....... J .... ...........
~ A pp Distance to A Plane (PA) -inches 0.458

B ~~~'~'~"~"~PB' Distance to B Plane (PB) -inches 0.458
as;a~p~ ......_...__.... __ .._....._ 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 D~ PA must Equal PB

Are Open Faces Aligned Q YES ~ NOPerpendicular to the Tube Axis PASS
EF— F°rc Op~~°g _-►~
• Plma

QI QI B QZ

`A ` ~ 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°
t Angle of 61 from

B ~'°" ~ •- B ~~-~~•~-•• vertical A Tube-A ...... A
••_.-._...•..-.~.'."~:"-•-. ......_._..~.1......_. degrees (absolute) 0 PASS 

.._.._..~.._._._.... :::._..._...._...... Angle of 61 from
....._..._....._::.. vertical B Tube-

~~~~~~~ de rees absolute 0 PASS

B1 or 82 must be < 5°

+~ z:::: .. orizontal offset between A and
'̀ B B Tubes (Z) inches 0.009 PASS

Z ,y _ e
.............._ :..-_-~~~~•~~ Vertical offset between A and B..

"'"'~=~-~: ~~ ~~~'~~^ Tubes (W) -inches 0.026 PASS
W must be < 0.03125 inches

X Distance between Sample
""~"`~"~~W'~~~' Nozzle and Pitot (X) -inches 0.87 PASSSampling D

X must be > 0.75 inches

Impact Prasurc
o~~ r~~

_._......... ..........._. ~r
Nozrle Entry Plane

~R._ ........... .....»»......».

TemperahveSmsor j

T SPitotTube

Semple Probe

SF3 mc6 —►~

Temperahve Srnsor / ~~<m~
_ . Twe S Pitot Tube .. .

Sampk Pcnbo

Impact Pressure DYES Q NOOpening Plane is
above the Nozzle Q NAEntry Plane

Thermocouple meets QQ YES Q NO
the Distance Criteria
in the adjacent figure Q NA

Thermocouple meets Q YES Q NO
the Distance Criteria
in the adjacent figure 0 NA

P-711 all in one.MOD 134
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03N179E15AOOE4 Reference Number:
Cylinder Number: XC016060B 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 banding Road
Cinnaminson, NJ o80~7-0000
Airgas.com

82-124627728-1
150.5 CF
2015 PSIG
590
Jul 10, 2017

Expiration Date: Jul 10 2025
Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600lR-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical

uncertainty as stated below with a confidence level of 95°/a. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder helow 100 nsin i a 0 7 monanacr~le

.ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 9.000 % 8.942 % G1 +/- 0.7% NIST Traceable 07/10/2017
OXYGEN 12.00 % 11.99 % G1 +/- 0.4% NIST Traceable 0 711 0/2 0 1 7
NITROGEN Balance _

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 12061336 CC360792 11.002 %CARBON DIOXIDE/NITROGEN +/- 0.6% Jan 11, 2018
NTRMpIus 09060208 CC262337 9.961 %OXYGEN/NITROGEN +/- 0.3% Nov 08, 2018

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA 510-0O2-19GYCXEG NDIR Jun 30, 2017
Horiba MPA 510-02-7TWMJ041 Paramagnetic Jul 07, 2017

Triad Data Available Upon Request

Sianature on file

Approved for Release Page 1 of 82-124627728-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03N162E15A0224 Reference Number:
Cylinder Number: CC72346 Cylinder Volume:
Laboratory: 124 -Riverton (SAP) - NJ Cylinder Pressure:
PGVP Number: 652017 Valve Outlet:
Gas Code: CO2,02,BALN Certification Date:

Airgas Specialty Gases
Airgas USA, LLC
60o Union Landing Road
Cinnaminson, NJ o8oT/-0000
Airgas.com

82-124617628-1A
157.2 CF
2015 PSIG
590
May 15, 2017

Expiration Date: May 15, 2025
Certification performed 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 correction for analytical interference. This cylinder has a total analyticaluncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless othenn+ise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 17.00 % 16.27 % G1 +/- 0.7% NIST Traceable 05/15!2017
OXYGEN 21.00 % 20.88 % G1 +/- 1 % NIST Traceable 05/15/2017
NITROGEN Balance -

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 12061547 CC354845 19.87 %CARBON DIOXIDE/NITROGEN +/- 0.6% Jan 27, 2018
NTRM 09061419 CC273614 22.53 %OXYGEN/NITROGEN +/- 0.4% Mar OS, 2019

ANALYTICAL EQUIPMENT
InstrumentlMake/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801933 CO2 FTIR May 04, 2017
Horiba MPA 510-02-77WMJ041 Paramagnetic May 11, 2017

Triad Data Available Upon Request

Sianature on ale

Approved for Release Page 1 of 82-124617628-1A
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APPENDIX F 
LIST OF PROJECT PARTICIPANTS 
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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 

Jacob Little Team Member 

Austin Squires Team Member 

Steve Dryden Team Member 

Robert Scroggins Team Member 
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