
























































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% NH,OH for 18
hours. Portions of the extracts were processed analytically for the HFPO dimer acid by Liquid
Chromatography and duel mass spectroscopy (HPLC/MS/MS). The Condensate composite was
concentrated onto a solid phase extraction (SPE) cartridge followed by desorption from the
cartridge using methanol. Portions of those extracts were also processed analytically by
HPLC/MS/MS.

Samples were spiked with isotope dilution internal standard (IDA) at the commencement of their
preparation to provide accurate assessments of the analytical recoveries. Final data was
corrected for IDA standard recoveries.

Test America developed detailed procedures for the sample extraction and analysis for HFPO
Dimer Acid. These procedures were incorporated into the test protocol and are summarized in

Appendix C.
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5.3 GAS COMPOSITION

The WESTON mobile laboratory equipped with instrumental analyzers was used to measure
carbon dioxide (CO,) and oxygen (O,) 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. The sample was
drawn through the heated probe, filter and impingers which acted as a sample conditioner. At the
end of the line, a tee permitted the introduction of calibration gas. 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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TABLE 6-1
CHEMOURS - FAYETTEVILLE, NC
SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

Test Data

Process Mode Vaporization Vaporization
Run number I 2
Location PPA PPA
Date 3/1/2018 3/1/2018
Time period 1158-1353 1422-1618
SAMPLING DATA:
Sampling duration, min. 96.0 96.0
Nozzle diameter, in. 0.189 0.189
Cross sectional nozzle area, sq.ft. 0.000195 0.000195
Barometric pressure, in. Hg 29 84 29.66
Avg. orifice press. diff., in H,O 0.83 0.86
Avg. dry gas meter temp., deg F 76.5 79.5
Avg. abs. dry gas meter temp., deg. R 537 540
Total liquid collected by train, ml 343 17.4
Std. vol. of H,0 vapor coll., cu.fi. 1.6 0.8
Dry gas meter calibration factor 0.9916 0.9916
Sample vol. at meter cond., def 46.050 47.520
Sample vol. at std. cond., dscf ) 44.893 45.791
Percent of isokinetic sampling 102.3 101.1
GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis 0.0 0.0
0O,, % by volume, dry basis 209 209
N,, % by volume, dry basis 79.1 79.1
Molecular wt. of dry gas, 1b/lb mole 28.84 28.84
H,0 vapor in gas stream, prop. by vol. 0.035 0.018
Mole fraction of dry gas 0.965 0.982
Molecular wt. of wet gas, [b/Ib mole 28.46 28.65
GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H,O -2.80 -2.80
Absolute pressure, in, Hg 29.63 29.45
Avg. temperature, deg. F 79 81
Avg. absolute temperature, deg R 539 541
Pitot tube coefficient 0.84 0.84
Total number of traverse points 24 24
Avg. gas stream velocity, ft./sec. 41.8 42.8
Stack/duct cross sectional area, sq.ft. 4.90 4.90
Avg. gas stream volumetric tlow, wacf/min. 12289 12587
Avg. gas stream volumetric flow, dscf/min. 11499 11873

) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg)
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TABLE 6-2
CHEMOURS - FAYETTEVILLE, NC
SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

Test Data
Process Mode Hydrolysis Hydrolysis
Run number 1 2
Location PPA PPA
Date 3/1/2018 3/2/2018
Time period 0920-1114 0815-1011

SAMPLING DATA:

Sampling duration, min. 96.0 96.0
Nozzle diameter, in. 0.189 0.189
Cross sectional nozzle area, sq.ft. 0.000195 0.000195
Barometric pressure, in. Hg 29.84 29.89
Avg. orifice press. diff., in H,0 0.86 0.87
Avg. dry gas meter temp., deg F 65.9 535
Avg. abs. dry gas meter temp., deg. R 526 513
Total liquid collected by train, ml 24.4 323
Std. vol. of H,0 vapor coll,, cu.ft. 11 1.5
Dry gas meter calibration factor 0.9916 0.9916
Sample vol. at meter cond., def 46.050 45.605
Sample vol. at std. cond., dsef 45.801 46.537
Percent of isokinetic sampling 101.1 101.4

GAS STREAM COMPOSITION DATA:

CO,, % by volume, dry basis 0.0 0.0

0,, % by volume, dry basis 20.9 209
N3, % by volume, dry basis 79.1 79.1

Molecular wt. of dry gas, Ib/Ib mole 28.84 28.84
H,0 vapor in gas stream, prop. by vol. 0.024 0.032
Mole fraction of dry gas 0.976 0.968
Molecular wt. of wet gas, 1b/lb mole 28.57 28.49

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:

Static pressure, in. H,O -2.80 -2.80
Absolute pressure, in. Hg 29.63 29.68
Avg. temperature, deg. I/ 78 71
Avg. absolute temperature, deg.R 538 531
Pitot tube coefficient 0.84 0.84
Total number of traverse points 24 24
Avg. gas stream velocity, ft./sec. 42.6 42.8
Stack/duct cross scctional area, sq.ft. 4.90 4.90
Avg. gas stream volumetric flow, wacf/min. 12516 12593
Avg. gas stream volumetric flow, dsct/min. 11872 12024

Y 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

TEST DATA
Process Mode Hydrolysis Hydrolysis
Run number 1 2
Location PPA PPA
Date 3/1/2018 3/2/2018
Time period 0920-1114 0815-1011

LABORATORY REPORT DATA, ug.
HFPO Dimer Acid 38316.118 53757.399

EMISSION RESULTS, ug/dscm.
HFPO Dimer Acid 29537.4 407853

EMISSION RESULTS, Ib/dscf.
HFPO Dimer Acid 1.84E-06 2.55E-06

EMISSION RESULTS, Ib/hr.
HFPO Dimer Acid 1.31E+00 1.84E+00

EMISSION RESULTS, g/sec.
HFPO Dimer Acid 1.65E-01 2.31E-01
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TABLE 6-3
CHEMOURS - FAYETTEVILLE, NC
SUMMARY OF HFPO DIMER ACID TEST DATA AND TEST RESULTS

Test Data
Run number 1 2 1 Aborted Test®
Location VE South VE South VE South
Date 2/27/2018 2/27/2018 2/26/2018
Time period 1018-1208 1446-1630 1552-1735

SAMPLING DATA:

Sampling duration, min. 96.0 96.0 96.0
Nozzle diameter, in. 0.300 0.300 0.300
Cross sectional nozzie area, sq.ft. 0.000491 0.000491 0.000491
Barometric pressure, in. Hg 30.38 30.34 30.10
Avg. orifice press. diff., in H,O 1.81 1.64 1.76
Avg. dry gas meter temp., deg F 60.8 66.0 693
Avg. abs. dry gas meter temp., deg. R 521 526 529
Total liquid collected by train, mi 299 34.6 33.0
Std. vol. of H,O vapor coll., cu.ft. 1.4 1.6 1.6
Dry gas meter calibration factor 0.9934 0.9934 0.9934
Sample vol. at meter cond., def 70.630 67.794 68.938
Sample vol. at std. cond., dscf 72.511 68.796 68.995
Percent of 1sokinetic sampling 103.7 1053 103.0

GAS STREAM COMPOSITION DATA:

CO,. % by volume, dry basis 0.0 0.0 0.0
0, % by volume, dry basis 20.9 20.9 209
N,, % by volume, dry basis 79.1 79.1 79.1
Molecular wt. of dry gas, 1b/Ib mole 28.84 28.84 28.84
H,0 vapor in gas stream, prop. by vol. 0.019 0.023 0.022
Mole fraction of dry gas 0.981 0.977 0.978
Molecular wt. of wet gas, Ib/Ib mole 28.63 28.58 28.60
GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:

Static pressure, in. H,0O -0.75 -0.75 -0.75
Absolute pressure, in. Hg 30.32 30.28 30.04
Avg. temperature, deg. F 62 66 71
Avg. absolute temperature, deg R 522 526 531
Pitot tube coefficient 0.84 0.84 0.84
Total number of traverse points 24 24 12
Avg, gas stream veloeity, ft./sec. 24.6 233 243
Stack/duct cross sectional area, sq.ft. 9.62 9.62 9.62
Avg. gas stream volumetric flow, wacf/min. 14207 13440 14006
Avg. gas stream volumetric flow, dscf/min. 14275 13339 13674

D Unit was down for approximately the last 8 minutes of the test
@ Failed post test leak check
% Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg)
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