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e Brief Review of History.

* Review of Permit

* HF Emissions Calculation

* RTO Optimization Concerns
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February 2016

* Saint Gobain discovered PFOA in drinking water in New
York and Vermont, Saint Gobain

* Collected several water samples of the municipal water
supplied by Merrimack Valley District (MVD) for PFAS
analysis.

* Saint Gobain self-reported the findings to the NHDES on
February 26, 2016.
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February 2016

Groundwater is the source for drinking water
provided by MVD to the Towns of Merrimack,
Bedford and Amherst.
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2016-2018

* Saint Gobain conducted investigations of the groundwater,
surface water, and stack emissions to determine both the
extent and the cause of the groundwater/surface water
contamination.

e Stack Testing was conducted in April 2018.

* Primary cause of PFAS contamination to the Town’s land,
water, and air came from Saint Gobain’s emissions via its
process stacks.

Slide 5



Standard vs. Groundwater

Contamination Levels

Compound

PFHXS
PENA
PFOS
PFOA

Groundwater Quality
Standard
Parts per Trillion

18
11
15
12

Highest
Concentration
Detected in
Groundwater
Monitoring well
Parts per trillion

195
2,960
3,300
69,500

Date Detected

March 2019
July 2019

March 2019
March 2019
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e

Pursuant to RSA 125-C:10-e, NHDES determined that devices
operated at Saint-Gobain Performance have emitted and
continue to emit to the air PFC and precursors that have
caused and continue to contribute to an exceedance of
ambient groundwater quality standards (AGQS).
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e

* The devices located at SG are subject to the application of
best available control technology (BACT) as defined in RSA
125-C:10-b, I(a).

* NHDES required Saint Gobain to comply with the RSA 125-
C:10-e and obtain a permit mandating installation of air
emission controls within one year- by February 11, 2021.
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Temporary Permit

Temporary Permit was issued on
February 11, 2020, 4 years after Saint
Gobain initially notified NHDES of
elevated levels of contamination in
Town resources.
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Temporary Permit

* To comply with BACT - install RTO.
 RTO thermally destructs PFAS — 1832 °F.

* Products of combustion include — Fluoride.
* Generation of Hydrogen Fluoride.
* Public Safety Concern.
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Draft Permit vs Final
Permit

* Draft Permit Language - For the purpose of ensuring that
the application of BACT will not cause or contribute to an
exceedance of an AGQS or SWQS, the maximum annual
controlled PFC emission limits shall be less than or equal
to:

* 0.075 lbs/yr PFOA,

* 0.048 |bs/yr PFOS,

* 0.024 Ibs/yr PENA, and
e 0.015 Ibs/yr PFHXxS.
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Draft Permit vs Final
Permit

* For the purpose of ensuring that the application of BACT
will not cause or contribute to an exceedance of an AGQS
or SWQS, the maximum annual controlled PFC emission
limits shall be less than or equal to:

e 0.45 Ibs/yr PFOA and 0.57 lbs/yr PFOS.
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Saint Gobain Timeline

* June 4, 2020 — Requests a variance for an extension of the
February 11, 2021 deadline.

* October 2020 — NHDES denies the variance request.

* November 2020 — Saint Gobain submitted a 3 page
application to install a concrete pad for the RTO.

* Did not comply with any of International Building Codes or NFPA
Codes (i.e. basic building codes applicable across the United
States in thousands of municipalities).

* Not stamped by professional engineer as required.
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Merrimack Fire Dept.

TOWN OF MERRIMACK Dulidiag Division.
Building Permit Application =il

BLD - FRM — 001 RA (Revised: (9898/13))

POPPET VALVE BASE PLATES

WEIGHT, 15004

TYP (24) PLACES
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Does the proposed construction, renovation or occupancy involve prior approval from the following Departments?
Involve: [ Planning Board/ Site Plan Approval [BNo i [DIYES calr#azedsst

[ Zoning Board Approval BiNo if DIYES  Call#424-3531

O] Comeumity Development Administrative Approval  [iNo # [IYES  Call #424-353

[ NH DES! Wetlands/ Shoreline Protection Approval  [4No i [IYES  Call #(603) 2712147
Prior to submitting this building permit application o the Merrimack Fire Department — Buliding Division, the proposed work shall
comply with all Merrimack zoning and sile plan reguialions, including all NH Stale and Federal Reguiations, where applicable.

Project Address; 701 Daniel Webster Highway, Merimack, NH 03054 Map/ Parcel: [/
Property Owner. _Saint-Gabain Perk =
Applicant. Destefano & Associates Phone: ( 603 ). 721-6188 email: robertfi@destefano-associates.com
Applicant Address: 2456 Lafayelte Road, Portsmouth, NH 03801 [ Same as above
City: Portsmouth Siate: NH ___ Zip. 03801

List onfy the new work associated with the proposed project: [ Residential  El Commercial
Type of Work: [INew [J Addition (i Renovation [J Replacement/ Repair [ Tenant Fitup [J Other:
General Property Info: Number of Stories: ¥ Bedrooms _____ #Bathwooms [ Septic System [ Private Well [ Town Water
Brief Description of Proposed Work: (Emw-cumumza'-zwwmmwuwummyaagc

New concrate equipment pad o 9.4 20 4

L)
£ aEsl
N'\\MAC\\ R
Total Area (New Only) 30 x_50 Total { 1500 }SF Total Project Valuation: § 87.000.

See Aftached Plans and Documents (Required Dofler Value)

Owmer;

Contractor: NA

Plumbing: NA

Eleclrical: By owner

Address:
Address;
Mechanical: NA Address:
Address:
Address
Address:

HHHHHE

Other:

O Separate Elecirical, Plumbing & Mechanical Permits Required

i /////Lj_.. ! 81’
g 3e= S
= \
Whité Oil l' \
New Transformer
Bullding xisting Pad
mounted
Transformer

- Cortifications-
RWMwmmwmwummmmmMMmmmm the
plans and specifications submitted, and that the work connected therewith shall conform fo the NH State building code, the Town of
Merrimack zoning ordinance and regulations. X is the respoasibiity of the applicant, contractor and or owner fo notify the Building
Division to schedule inspections of the foundabion, frame, gas piping, electrical wiring, plumbing, insulation, efc. and at compietion.

| further certify that | am the owner or owners' agent, authorized by the Property Owner to apply for this permit and that there are no deed
restrictions that will conflict with the issuance of 3 building permit on said property.

Applicant's Name '©rof » - F3) cial2( Applicant's Signatu f—

(Prist Nume)
[l OWNER  (-AGENT Date /{/7\)4/20
“REQUIREMENTS FOR SUBMITTAL OF APPLICATION ARE AS FOLLOWS: 1

Puans: (1) scaled plot plan showing all structures on site, distance 1o property lines, well, septic, wetiand locations, efc.
(1) Full size set and (1) 11" x 17" sets of construction plans *to scale” showing ficor plan, cross sections and elevations.
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Saint Gobain Timeline

e January 2021 — Notified Town that RTO would not be
installed by February 11, 2021 (today).

* February 2021 — Contact NHDES for an update on non-
compliance.
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HF Compliance Concerns

* HF Ambient Air Limit Compliance Basis:
* Both PFAS and Gen-X contains fluorine molecules.
* Gen-Xis present in higher concentrations than PFAS in

the coating mixtures (dip pan). i N - o
* Gen-X Calculation Concerns: 7 &EH
* Gen-X stack testing issues with XAD Trap. For

 General QA/QC Issues.
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Temporary Permit

Concerns (cont.)

* Modeling Results Provided in Permit Engineering Summary
 Maximum predicted 24-hr impact is 83% of 24-hr AAL.

Table 12 — Env-A 1400 RTAP Maximum Predicted Concentration Analysis
Ermissi Maximum Predigted Ambient Air Limits Complies with
RTAP CAS # Ra::’;lsl:?;‘r) Impact (ug/m-) (ng/m?) AAL?
Annual 24-hr Annual 24-hr Annual 24-hr
Hydrogen Fluoride (as F) | 7664-39-3 0.24 0.16 1.24 0.98 1.5 Yes Yes*
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Question Regarding HF

* How were the HF emissions calculated?
* Do they accurately represent the potential emissions?
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Stack Testing April 2018

* The stack test sampling train producing a total of seven
samples:

Front half filter
Methanol rinse,
XAD-2 resin trap
mpinger 1,
mpinger 2,

mpinger 3
Back half filter

Thermocouple Temperature Readout

Probe
Noz
Cooling
mmﬁu Water Qut
Stack Condenser Ice Bath
Maintained Near 0 ‘c
aaaaaaaaaaa
XAD-2 Resin PRt e
Tube THI0E P o £
|| ozl T | e
Temperature
ater In @ —— Re
Type "S*
Pitot Tube IPV‘
Manometer -
e
| FRe 2
OO °9 o 09 8' 09 >
ttttt !
/ % Inseaing Ra Gl
NG as st impinger [ MetorBox |
nnnnnnnnnnnnnnnnnnn lae Temperatures Meter Box
Flow

QQQQQQ

uuuuuu

nnnnnn

eeeeeeeee
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Issues with Stack Test
Report

* Barr’s Stack Test Plan, included in Appendix G of the Barr
Report proscribed the use of detection limits and provides
a sample emission calculation using the reporting limits
(RL). Instead, Barr used the method detection limit (MDL),
rather than the RL.

e The RL is based on the lowest calibration concentration
and is considered the more accurate and definitive
reporting value.
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S

e Although the analytical lab reported a value for the
concentration of Gen-X detected in XAD resin samples,

* Barr deleted the calculated mass of Gen-X from each XAD
resin trap by replacing the calculated result with a value of
Zero.

* As aresult, the calculated mass for each run was based on
only six of the seven samples that were taken;

* significantly underestimating the Gen-X results for each
run.



Issues with Barr Stack Test
Report

 The Barr Report contained surrogate recovery issues,
which affected analyses of several PFAS in the QX Tower.

* The laboratory was unable to demonstrate that it could
perform the analytical method on the XAD resin trap for
Gen-X.

* The data quality objectives for the stack testing program
were not properly identified.
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Scope of Data Review

= Holding times and sample preservation.

= |nitial and continuing calibrations.
= Blanks.

= |sotopically labeled surrogate results.

= Laboratory control sample (LCS) results.

= Internal standards.

= Sample results and target compound
identification.

Stack T
Analysis |

The focus of the review was to determine if the
laboratory generated valid data for perfluoroalkyl acid
(PFAA) and hexafluoropropylene oxide dimer acid
(HFPO-DA or Gen-X) results, and to confirm that
results were properly quantified and identified.

Several significant data quality issues identified.
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samples

HFPO-DA (Gen-X) in XAD

= Inability of laboratory to generate valid Gen-X data in the XAD matrix in both field samples and lab QC

tack Testing Lab

. - Corpourd Conc.
Gk s Compound Conc. Compound conc, Compound Conc. Compound Cane. SICHRODL 347
13C3-HFPO-DA 235.87 13C3-HFPO-DA 254,01 13C3-HFPO-DA 193.11 13C3-HFPO-DA 133.01 lmR F:ZOH_DAZB? o 20146314 22.92 . N 3020 - 2T 20T
WRM (332.0 . 287.0) 2014833 6 5 - MRM (3320 > 287.0) 2014647.d ¢ LMRM(3320.-287.0) 2014621 6 | L MRM (3320 > 287.0) 2014728.4 Pl : T Fod)
Fx10? : f ? ] Fx102 #x10?] #x10?] P 5.61 min. E8iinn
s 1 6.619 min. g | 8559 min. 8 5,584 min. 3 551 min. L 13CEHCPODA 3 SCIFFAA0A
g “ 15C3HFPO-DA g = 13CALHIPO-DA 8" 13CIHIPO-DA £ 13C-HFPO-DA S o] 1.
= S 05 a5 2
g 0.5 2 057 2 g 0.8 é ol 3 oo
2 0] g 0] 2 09] 3 on M_ o l
4 2 04 0z
§ os 3o : o4 . it
1 0. 0 ks 48 5 52546668 & 62 64
0.2 2.3 Acguisition Time (min) S I
; Compound Conc. 43 EE2EL3E33 B E1dd
LI SR A LR L % 5 525 % & 526 AIB GI 5'2 6IA 66 SIB é 6|.2 6'4 L O T | VoAl et HF:O—D;” 285.0) 2Q14651.d Hee H Acusston Trnc ol
48 5 52646558 © 6264 it ibe s oo e e il Tt b 48 5 B2BABEEE 6 5264  moditiTIEY : P Comond [
Acguisition Time {min) o Z Acquizition Time fmin) = 5603 min_ HP0DY b . 873
Compound Conc. Compound Conc, pond Compound Conc. é 1 R NP (3233 2 130) 01T ¢
HFPO-DA 105.41 HFPO-DA 10457 it 18 HEPO-DA 108.17 o] ot
: " § : H Tk r =
- - MRM (329.0 -> 285.0) 2014647.d § 0 -MRM(323.0.-285.0) 20146216 ! 0.5 i
- MRM (329.0 .- 285.0) 2014533.d 3 i) i - MRM (329.0 > 285.0) 2014729.¢ H g - ﬂm
#x10%] ! xS £.604 min. 3 ] 5.67¢{min, #x10? z ° ¥
8 860 min. g HFPD.DA g HFRQ.DA §.614 min. o] § oo
g H#7P9.0A g i £ HFPD.DA o -
E Z 03 3 04 E AEB ﬁl 5:2 ﬁfd 66 EEB :i ﬁ:Z 5:-1 ' 2 :
3 0.8 2 Xa
2 > ‘ Q 0.4 Acguisition Tire [min) 3 ]
2 06 : g 0] % 08 - g
- ; e . . g
LW . ¢ Mo § . Front Half Filter o L
@ ! 0.2] 02] - 4B § S21GAB5EE 66264
o] J ™ 0. = lcc:.s'u:'i"n:yu-:
i 55 B2 5. % E 52 5. 48 5 52646668 6 6264 0
P R SO v 48 5 52 546668 6 5264 B 5 5254665 :
48 5 52546668 6 6264 Ao Tasie s Acaizion Tme mi) 48 6 52546658 6 6264 i
Acguisiion Time (min) e Back Half Filter LCS
DI Water LCS Sodium Borate LCS Sodium Hydroxide

LCS

Methanol LCS

Significant chromatography interferences and peak shape irregularities

Compouna

HFPO-DA
-MRM (3290 -~ 285.0) 2014815.d

Fx1 03:

Relatve Abundance

Q.57
0.7
0.6
0.5
0.4
0.3
o2
0.1

o

IR — L, .

Haoatua Ahindanca A

4 45 5 65 6 65 7 7.6
Acquisiion Time (min)

Compound |
13C3-HRPO-DA )
- MRM (332.0 > 287.0) 2014816.d
2 %107
8 = RT=5823|min
g 1.1 Name=13C3-HFPO.-DA
eS| 50
S 1
2 o9
2 o3
§ 0.7
> 0.5
0.5
0. i 3
T T T L} L] L]
4 45 ©& 655 & 65
Acguisition

XAD Trap LCS

Laboratory unable to perform method with adequate accuracy & precision on clean matrix (LCS)
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ab re-extracted XAD and combined with original extraction:

* Method blanks associated with re-analyses contained HFPO-DA at
high concentrations (846/786 ug/kg).

Recoveries of labeled surrogate 13C,-HFPO-DA below acceptance criteria
in most analyses with many significantly low (<10%).

LCSs associated with HFPO-DA analyses exhibited elevated recoveries.
Poor chromatography and interferences seen on previous slide.

Emissions calculated using “zero” for Gen-X in XAD based on poor
performance of method.

Instead of “zero”, TRC recommends using concentration of HFPO-DA from

original analyses; although same chromatography and interference
issues, original analyses associated with clean method blanks and less
uncertainty from combining extracts with different concentrations of
labeled isotopes.

Recalculated concentrations from original analyses lower than re-
analyses but higher than “zero”.

Concentrations of HFPO-DA can be used as reporting limit (RL), meaning
that data user can likely state HFPO-DA is not present at level of
interference detected. This may result in higher than normal RLs but
more appropriate than using “zero” for HFPO-DA in emissions

Stack Testing

MAD Fesm zamples were extracted i OP70203 and OPT0203A.  The following 1sotopes were added as pre-zampling swrogates: 13C3-
PFPed, 13C2-PFOA, and 13C4-FFOS. 13C2-PFDA was madvertently not added to the pre-zampling swrogate mix.  The AT resins were
spiked with 1sotope dilution standard prior to extractmg. Methanol was added to each zample Samples were extracted via shaker table for 18
hours and then sonicated fior 30 munutes. Methanol was drawn off and AT resin rinsed and concentrated to lml.  After exivaction, the 3AD
resins were stored in the 4oz HDPE jars that they were extracted in.  This Isotope Dilution standards for PFAS and Gen™ in the X AD resins
was spiked at 10pph and 125pph mstead of 20pphb and 250pph. There was insufficient sample velume for analysis of M5 or DUF.

Imfial analyses showed poor recovery for PFAS and Gen™ and eaused major instrumentation 1ssues. The NAT resms were spiked with an
additional aliquet of 1sotepe dilntion mix | then extracted two additional fimes with ammonia methanel i an ultrasonic bath. Solvent was drawn
off and the ongmal extracts were combined with the additional extracts and concenirated to 4ml Extracts were then nm through 2 SOVB S5PE
for cleanup. Extracts were analyzed for PFAS and Gen™ A value of “1™ was used for concentration calenlations.

FRecovenes for PEAS were generally acceptable. There was an interference detected m the MB and zamples for PFBA around 40 “uz'kg™.
Samples with siomlar levels were B flagged. Severzal samples were diluted due to high levels of PEAS including FFBA. Those hits were not
due to the interference.

Recovenes and results for Gen™ and 1ts” isotope in the AT resins were poor. There was sigmificant interference m the chromatograms at the
retention time were (en™ eluted. Peak shape was exiremely poor. High resuli values were cansed by the low 1sctope recoveries. On the
instrument side, the 3AD resin samples canse the CCVs to fail Both analysis for Gen™ resulted in the analyhecal column needing to be
replaced.  Values are reported for informational pupeses enly.

Reliability of HFPO-DA results for the
XAD traps highly suspect

Use of “non-zero” concentrations for
HFPO-DA will cause increase in
potential emissions.
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PFAA Results Reported from High Dilutions (2 50-fold)

Stack Testing

Labeled surrogate diluted out, making
guantification of associated PFAA

impossible. Matrix Units PFBA PFPeA PFHXA  PFHpA
Lab spiked additional aliquot of labeled Front Half RN FERUIL ue/L | ele | sl
. . Filter Re-calculated Result
surrogate into diluted extract. ug/L - 54.2 85.7
Recoveries of newly-spiked surrogates Methanol Original Result
: Ri )
typically very good (90-110%) because IN>€ Re-calculated Result
had not gone.through prep steps and Original Result ug/kg 14,200 30,300 78,700 16,000
added just prior to analysis. XAD Re-calculated Result  pg/kg 15,500 71,800 223,000 32,300

FAA should be quantitated using recovery
of labeled surrogate before dilution
performed: more accurately reflects how
associated PFAA behaved in sample.

Affects PFBA, PFPeA, PFHxA, and/or PFHpA in 314-317 (QX Tower/Test 3 Run 1)
and 329-331 (QX Tower/Test 3 Run 3)

Use of properly calculated results will cause increase in potential emissions 27



Use of MDLs in Emission Calculations

« Stack Test Plan: Appendix G of
report: example provided uses
Reporting Limit (RL) for ng/m3
calculation.

« MDLs statistically derived

values; no measure of accuracy.

* RLs based on lowest
concentration in lab calibration
curve: most accurate value.

Use of more accurate RLs will cause
Increase in potential emissions.

Testing Laborato

STACK TEST PLAN

SAINT GOBAIN PERFORMANCE PLASTICS CORPORATION
MERRIMACK, NEW HAMPSHIRE

Date test plan
created/revised/finalized:  yp. oy 1 2018/ April 2, 2018/ April 11, 2018
Scheduled test date(s;:  April 26-27 and April 30-May 2, 2018

PFAS Detection Limits

SGS Accutest provided information regarding current detection limits for the compounds targeted in this
project. For most compounds, method detection limits (MDLs) are 0.0025 pg/1 and reporting limits (RLs)
are 0.010 pg/l. With that, a simple case of a 100 ml liquid sample fraction from an impinger sample with
a typical air sample volume of 60 ft’ in a two hour test run would have a detection limit of 0.59 ng/m’ at
the RL.| Of course, the answer to the detection limit question becomes more complicated under the
chosen sampling and analytical methodology. Each test run will generate seven sample fractions that are
analyzed separately. For each test run, the reported total mass of a compound and resulting calculated air
concentration and mass emission rate for that compound is the sum of the values determined for each
sample fraction. The commonly accepted reporting convention is to add the values of all sample fractions
with a detectable quantity of the compound plus the value at the detection limit for fractions that are

non-detect and to qualify the calculated sum with a “<" designation.



Stack Test Plan Issues

e Use of Detection Limits inconsistent with Stack Test Plan.

* Use of more accurate RLs will cause increase in potential
emissions.

* Handling of Gen-X in XAD inconsistent with Stack Test Plan:
* Results from XAD effectively set to zero.
 Chemours found most Gen-X in XAD trap.

e Correction of PFAA data performed at high dilutions (> 50-
fold) using inappropriately labeled surrogate recovery.
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Barr Report

Page C-40

Laboratory Results Summary
Saint-Gobain Peformance Plastics
Memimack New Hc:ml:ush[[t:.-‘

Test
Run 1
Location 114-FH Fiker 115Methancl Rinse 116-XAD Trap 117-DiWater
Lab Sample ID FASA033-1 FASA033-2 FAS4033-3 FAS4033%-4
Date 42672018 42672018 472672018 47262018
Unit Init Mass Init. Yolumse Mass Init Yolume | Mass Init Yolume | Mass
ugl | Volume (L} {ug} ugl (L} {ug} ugkg (L) {ug] ug/l (L} {ugh

Perflucrobutanoic acid (PFBA) < 0033 L5 « L0005 0. 0087 0.25 VK] 41.8b 0.004 U2 b 0.10:0 0.11 Q.10
Perluoropentancic acid (PFPeA) 0.0335 jb QM5 0.0:005 b 000830 b 0.25 0.0 b 325 0.004 0.1300 0.0606 0.11 0.007T
Perfluorohexanaic acid (PFHxA) 0.0370 jb il B 0.0006 b 0.0112b 0.25 0.0028 b S65b 0.004 0.2260 b 0.0238 0.11 0.0026
Perfluorohaptancic acid (PFHpA) 0.0301 ) 0.015 0.0005 0.00633 0.25 0.0047 233 0.004 0.0832 0.00374 j 0.11 0.0004
Perfluorooctanoic acd (PFOA) 0.103 L5 00015 0.0807 0.25 0024 715 0.004 3100 000705 ) 0.11 0.000B
Perfluorononanacic acid (PFNA) 0.0261 ) il B 0.0004 0. 606 0.25 0.0015 123 0.004 0.0492 < 0.0023 0.11 < 0.0003
Perfluorobutane sulionate (PFES) < 0017 il I < 0.0003 < 0.0010 0.25 < 0.0003 < 10 0.004 < 0.0400 < 0.0023 0.11 < 00003
Perfluorohexane sulfonate (PFHxS)| < 0.017 i B < 0.0003 < 0.0010 0.25 < 0.0003 < 10 0.004 < 0.0400 < 0.0023 0.11 « 00003
Perfluorooctanesuffonata (PFOS) < 0025 QM5 < U004 < 00015 0.25 < U.0004 < 10 0.004 < 00400 < 0.0034 0.11 « U_D004
HFPO-DA! 0.479 QM5 0.0072 0.242 0.25 0.0605 1470 * 0323 0.11 0.0355
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Stack Testing Laboratory Analysis &

Stack Test Issues -

 Summary of Laboratory Significant Issues:
» Reliability of Gen-X results for the XAD traps highly suspect;

* Use of “zero” concentrations for Gen-X from XAD Trap will cause
an increase in emissions.

* Use of more accurate RLs will cause increase in potential
emissions.

e Correction of PFAA data performed at high dilutions (> 50-
fold) using inappropriately labeled surrogate recovery.
* Testing done at “Representative” operation.
* |ssues related to Dip Pan.
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Impacts of failure to follow

 These issues with the laboratory were not resolved
therefore accurate data was not reported.

* [ssues with Gen-X testing and how the data would be
handled should have been discussed with NHDES.

e Omission of the Gen-X results from the air emissions
calculations results in a significant underreporting bias in
their air emissions calculations.

* Testing done at “Representative” operation.
* [ssues related to Dip Pan.




Dip Pan

— CAAssociates

Saint Gobain Barr Engineering Co.
Performance Plastics May 4, 2019
Merrimack, NH
TAELE &
Dispersion Analysis Results
QX Tower QX Tower QX Tower
Location MA Tower MS Tower Pass 1 Pass 2 Pass 1
Dip Pan 1 | Dip Pan 2 Dip Pan 1 Dip Pan 1 | Dip Pan 2
Sample Run ID| Test1 Test 1 Test 1 Test 2 Test2 Test 2 Test 3 Test 3 Test 3 Test 3 Test 3
Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 1 Run 2 Run 3 Run 3
Date| 4/26/2018 | 4262018 | 47272018 | 427/2018 | 4/27/2018 | 427/2018 | 4302018 | 4/30/2018 4/30/2018 5/01/2018 | 5/01/2018
Parameter Units
Per- and Polyfluoroalkyl
Substances

Perfluorobutancic acid (PFEA) ug/l < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 55.8 < 5.0 < 5.0 45.5 < 5.0
Perfluoropentanoic acid (PFPeA) | ug/l <38 < 3.8 =38 <38 =38 <38 288 <38 472] 215 =38
Perfluorchexanoic acid (PFHxA) ug/l <25 <25 <25 <25 <25 <25 19.8 3.46 <25 154 289
Perfluoroheptanoic acid (PFHpA) | ug/l <25 <25 <25 <25 <25 <25 56.8 <25 <25 44.0 =25
Perfluorooctanoic acid (PFOA) ug/l <25 <25 <25 <25 <25 <25 256" <25 <25 2117 =25
Perfluorononanoic acid (PFNA) ug'l <25 <25 <25 <25 <25 <25 160 <25 270j 128 =25
Perfluorobutane sulfonate (PFBES) | ug/l <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 =25
Perflucrohexane sulfonate (PFHxS| ug/l =25 <25 =25 <25 =25 <25 <25 <25 <25 =25 <25
Perflucrooctanesulfonate (PFOS) | ugll <38 <38 <38 <38 <38 <38 <38 <38 < 3.8 <38 <38
(HFPO-DA) ug/l 1580 1420 1410 31.9j 3| 48.0] 591 < 25 g52 910 <25

| Estimated detected value. The reported value is less than the stated laboratory quantitation limit but greater than the lal
* Estimated value, QA/QGC criteria not met.

boratory method detection limit.

Slide 33



Parameter MA Tower MS Tower QX (Uncontrolled)

Location 116-XAD Trap 123-XAD Trap 130-XAD Trap 216-XAD Trap 223-XAD Trap 230-XAD Trap 316-XAD Trap _ 323-XAD Trap 330-XAD Trap
Sample ID FA54033-3 FA54033-10 FA54033-17 FA54033-24 FA54033-31 FA54033-38 FA54033-45 FA54033-52 FA54033-59
Initial V (L) 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004
Gen-X Results in XAD-2 Resin Samples - as Reported (ng/Kg)
Perfluorobutanoic acid
(PEBA) 41.8 37 38.1 29.1
Perfluoropentanoic
acid (PEPOA) 32.5 28.1 32.2 22.6
Perfluorohexanoic acid 56.5 45.2 71.4 53.0 334 272 78700 1360 78000
(PFHXA)
Perfluoroheptanoic
acid (PEHDA) 23.3 215 27.3 13.6 13.0 18.2 16000 57.5 16300
Perfluorooctanoic acid
(PrOA 77.5 74.1 576 37.0 20.0 15.6 124 20 120
Perfluorononanoic acid

12. 11. 1 1 1 1 22 2 4
(PENA) 3 6 o) 0 0 o) 9 o) 343
Perfluorobutanesulfoni
¢ acid (PFBS) 10 10 10 10 10 10 20 20 20
Perfluorohexanesulfoni
& acid (PELIXS) 10 10 10 10 10 10 20 20 20
Perfluorooctanesulfonic
aad (PFOS) 10 10 10 10 10 10 20 20 20
Gen-X 0 0 0 0 0 0 0 0 0
Reported pg
';f;gf;mb“tano'c acid 0.1672 0.1480 0.1524 0.1164 0.1248 0.1560 56.8000 0.5720 63.6000
Perfluoropentanoic 0.1300 0.1124 0.1288 0.0904 0.1028 0.1328 121.2000 0.6440 120.8000
acid (PFPeA)
(Plfggf:)’hexano'c acid 0.2260 0.1808 0.2856 0.2120 1.3360 1.0880 314.8000 5.4400 312.0000
Perfluoroheptanoic 0.0932 0.0860 0.1092 0.0544 0.0520 0.0728 64.0000 0.2300 65.20000
acid (PFHpA)
'(le;;')‘ja\o)moaano'c acid 0.3100 0.2964 2.3040 0.1480 0.0800 0.0624 0.4960 0.0800 0.4800
(P;Frfl;f)ronona”o'c acid 0.0492 0.0464 0.0400 0.0400 0.0400 0.0400 0.9160 0.0800 1.3720
Perfluorobutanesulfoni 0.0400 0.0400 0.0400 0.0400 0.0400 0.0400 0.0800 0.0800 0.0800
c acid (PFBS)
Perfluorohexanesulfoni 0.0400 0.0400 0.0400 0.0400 0.0400 0.0400 0.0800 0.0800 0.0800
c acid (PFHXxS)
Perfluorooctanesulfonic 0.0400 0.0400 0.0400 0.0400 0.0400 0.0400 0.0800 0.0800 0.0800
acid (PFOS)
Gen-X 0 0 0 0 0 0 0 0 0
Total Gen-X Sample (Total Gen-X for all 7 sample segments for their respective runs in Tables 1 through 3 in the main Barr report)
Train Mass Reported 0.11 0.069 0.078 0.019 0.020 0.015 0.037 o 0.34




SG5S XAD Trap Lab Results - Corrected {(All values in EED are corrected values)

nitial Mass (kg) 0.001 0001 0001 0001 0001 0001 0001 0.001 0.001

Corrected pgiKg

IFefluorcbutanoic acid

IIEF_FBAJ | | 418 37 38 1 20 1 31 2 29 0 15500 143 31400

Perfiuoropentanoic acid 7.5 28 1 37 2 27 B 257 23 3 71800 161 77300
(PFPeA)

Fefluorohexanoic acid

(PEEA) 56.5 45 2 71 4 53 334 27210 223000 1360 254000
Fefluorcheptanaoic acid

(PEH D) 23.3 21.5 27 3 12 6 13 182 22300 57.5 37500
FPefluormoctanoic acid

(PEOA) 77.5 74 1 57H a7 20 156 124 a0 120
FPefluorononanoic acid

(PENA) 12.3 116 40 40 40 40 270 a0 243
FPefluorobutanesulfonic

i (PFBS) 40 40 40 40 40 40 a0 a0 a0
FPefluorohexanesulfonic

nid (PE o) 40 40 40 40 40 40 a0 a0 a0
FPefluorooctanesulfonic

i (BE ) 40 40 40 40 40 40 a0 a0 a0
Gen-x 557 1020 1B 100 100 578 100 E74 428
Corrected g

':';Frﬁafjmb“ta”':'“:a':'d 0.0418 0027 00381 00291 003172 0.039 155 0.143 1.4
f;F"fl':_L;':gpr”ta”D'c acid 0.0325 0.0281 0.0322 0.0226 00257 0.0332 718 0.161 77.3
Feruorohexanoic acid 0.0565 00452 00714 0.053 0.334 0272 229 1.3 254
(P GHxA) _ _

E;F"&“pﬂ?hema””“: acid 0.0233 00215 00273 00136 0.013 0.0182 32 3 00575 375
&;F"ﬁt;‘}f}rmﬂa”mcamd 00775 00741 0.576 0.037 0.0 0.0156 0124 0.08 012
;Frﬂdfjm”':'”am“:a':'d 0.0123 00116 0.04 0.04 0.04 0.04 0.229 0.08 0.343
efluorobutanesulfonic

Ecirgian'FBhS‘.l ’ 0.04 0.04 0.04 0.04 0.04 0.04 0.08 0.08 008
= Laranexanegsu nic

EC%EPFHK&] N 0.04 0.04 0.04 0.04 0.04 0.04 0.08 0.08 008
= Larao daneg =Ll nic

ncid (PEOS) 0.04 0.04 0.04 0.04 0.04 0.04 0.08 0.08 008
Gen-x 0.557 1.02 0616 0.1 0.1 0.6 0.1 0.674 0.428

Total Corrected Gen-+
Sample Train Mass

(Corrected total Gen-x far all ¥ sample segments for their respective runs using non-zero *AD-2 Gen-X values)

0.667

1.05849

0694

0.1149

0.1220

0.593

0.137

1.944

0.766




NHDES Comments on Barr
Report Evaluation

* NHDES did not rely on the Barr Report to calculate the
emissions for HF. They relied on the EPA ORD Report #6.

* NHDES developed regression. It is not clear how the
regression of the EPA ORD results was established as
NHDES did not provide the formula.

« EPA ORD analysis was non-targeted, uncalibrated response
that only provided relative abundance.
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EPA ORD Report #6

 EPA ORD only analyzed the filters and the XAD trap
because that was believed to be the location of “the bulk
the PFAS to be captured.” EPA ORD did not analyze the
contents of the impingers or the methanol rinse. Due to
this omission, only three of the seven sample train

components were analyzed.
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EPA ORD Report

 The EPA ORD Report “detected and tentatively identitiec
190 different PFAS. Of those, we have high confidence in
the tentative identification of 89 compounds, which we
report by formula, chemical compound name and CAS
number where available, and monoisotopic mass...”

* Only 34 of the 89 compounds that had a non-zero
concentration were used to calculate HF emissions.

#6
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EPA ORD Report #6

e Of the 190 compounds identified in the EPA ORD Report,
156 PFAS were reported as non-detect, but no detection
level was provided because the analysis was semi-
guantitative in nature. NHDES assighed zero values or
ignored these non-dectect results.

* |n the NHDES spreadsheet, Non-Detect results are not
treated as MDL or RL — they are treated as zero
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EPA ORD Report #6

* NHDES used the results from the MA Tower to calculate
the emissions from the other process stacks.

* The issue regarding ND’s is compounded as NHDES applied
zero substitutions to 7 other process stacks and the R&D
lab.

MB Tower, MC Tower, MR Tower, MD Tower, MG Tower, MP
Tower, MQ Tower.
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EPA ORD Report #6

 The EPA ORD Report of non-targeted compounc
include all the compounds on the targeted list in the Barr
report. That means that those compounds which primarily
contribute to the generation of fluoride - such as PFOA
(identified as “0”), PFHpA, PFBS, PFHxS, PFOS, and Gen-X -
are not considered in the NHDES calculation.

* Line item 87 of the EPA ORD Report Table 3 lists PFOA, but
the PFOA concentration was reported as “ND”. PFOA is
identified as having the highest concentration in Run 1 of
the MA Tower in the Barr Report. NHDES used “0.”



S

* Neither Barr or EPA ORD Report #6 contains a complete set
of data sufficient to demonstrate that the concentration of
uncontrolled emissions of HF is equal to or below the AAL.

* The flawed and limited underestimate of emissions was at
83% of the 24-hr AAL.

* This triggers either the need to install control technology
or complete modeling consistent with ENV-A 1405.02.
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Best Available Control Technology
(BACT)
Discussion

FW OH CAAssociates

FFF FF FF F




e What is BACT

 BACT is an emission limitation based on the maximum degree of

reduction of each pollutant from the Pollution Control Device.

Takes into account energy, environmental, public health, and
economic impacts and other costs.

Environmental considerations do not reduce the efficiency.
BACT - Chemours evaluation — 99.99% Destruction Efficiency.
Application identified RTO taking into account all factors.
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TYPICAL BACT ANALYSIS

* Typical BACT Analysis
e Limitation based on maximum degree of reduction
 Can be no less stringent than RACT, NSPS, etc.

* |n this case, BACT Analysis also needed to include:
* Cannot exceed AGQS.
* AAL concerns.
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 BACT Compliance Requirements In TP-0256
 BACT vs AAL.
 BACT vs RACT — Attachment B.10 not available for public review.
 BACT seems to be the result of a compromise between the HF
AAL and RACT.
e Efficiency as a measure of Compliance

* Relying on Temperature only is not indicative of the
performance of the RTO.

e RTO Efficiency provide a diagnostic evaluation of RTO
performance.



Questions
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