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TYPICAL GLASS CLOTH PROCESS DIAGRAM
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Emissions (Ib/yr)

ESTIMATED HISTORICAL PFOA AIR EMISSIONS
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* Estimated PFOA emissions only (no other PFAS, precursors or PICs) and based on 2004 stack test results

Reformulated to
reduce APFO

concentration in

S | raw materials —

° | 96+% reduction
11 | NH State Statute RSA 125-C:10-e

Requirements for Air Emissions of

Perfluorinated Compounds Impacting
B Soil and Water (2018)



Air Deposition Modeling of Historical PFOA Emissions

* To identify where additional private well ST N 'z‘
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sampling should be done | A |

* To determine the size/shape of deposition area

* lIdentification places to further evaluate during
the site investigation (e.g. soil or groundwater
testing)
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Was PFAS still being released? Where might it have gone?

Air Deposition Modeling Results

Davis et al., 2007, Chemoshpere
C NEW HAMPSHIRE
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See September 26, 2018 Letter from NHDES to SGPP Determination of BACT Applicability Pursuant to RSA 125-C:10-e, Il for in depth listing of analytical results. e Services



NH AIR EMISSION STACK TESTING

— ’!' '::-; Observations from 2016 stack tests:
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s °* PFOA, PFHxA and PFPeA emissions at low levels.
* Emissions occurred even when product was not being run.

* Cleaning the ovens and replacing duct work, stack and dilution fan
reduced PFOA emissions by 67%.

Observations from 2018 stack tests:

* At least one fraction of the sample train had detections of:
PFBA PFPeA PFHxA PFHpA PFOA
PFNA PFBS PFHxS PFOS HPFO-DA

* Pilot-scale pollution control device was not effective for all PFAS.

 EPA ORD detected 190 different PFAS and tentatively identified 89
compounds in some of the fractions of the stack test samples and |2
PFAS in the SUMMA canisters

* PFAS emissions were still high enough to trigger NH BACT Law




NH STATE STATUTE RSA 125-C:10-e Requirements for

Air Emissions of Perfluorinated Compounds Impacting Soil
and Water

BACT Requirement

= A device that emits to the air any PFCs or precursors that have caused
or contributed to an exceedance of an AGQS or SWQS as a result of
the deposition of any such PFCs or precursors from the air, shall be
subject to the determination and application of BACT.

= The construction, installation, or modification of any device that has
the potential, based on an applicability threshold adopted by the
department, to cause or contribute to an exceedance of an AGQS or
SWQS as a result of the deposition of any PFCs or precursors from
the air, shall be prohibited without first applying for and obtaining a

permit from the department that establishes emission limitations for
such device based on BACT.

Cause/Contribute Requirement

= The application of BACT cannot cause or contribute to or have the
potential to cause or contribute to an exceedance of an AGQS or
SWQYS, as a result of the deposition from the air.
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PFAS REGULATION
AND CONTROL
EQUIPMENT

BACT LAW

NH State Statute RSA 125-C:10-e,
Requirements for Air Emissions of Perfluorinated
Compounds Impacting Soil and Water

RANK EVALUATE

Remaining Most effective
technologies by controls and
effectiveness select BACT

BEST AVAILABLE CONTROLTECHNOLOGY

...an emission limitation based on the maximum degree of
reduction for each air contaminant that would be emitted from any
device that the department, on a case-by-case basis, taking into account
energy, environmental, public health, and economic impacts and
other costs, determines is achievable for such device through
application of production processes or available equipment, methods,
systems, and techniques...

- RSA 125-C:10-b, I(a)
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PFAS REGULATION
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NH State Statute RSA 125-C:10-e,
Requirements for Air Emissions of Perfluorinated
Compounds Impacting Soil and Water
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CONTROLTECHNOLOGY OPTIONS
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Best Available Control Technology:
3-chamber RTO

Heat exchanger
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Ceramic media

Background
Per- anc polyfiuoroeikyl substances (PFAS| are a very large
Cclazs of man-made chemicals that include PFOA, PFOS and
GenX chemicals. Since the 13405, PFAS have been
mnmvedlﬂusedn‘meqd’mmmm
Lnueamwumu\dmegooe PFAS are found in
mummummmmn
repellent, anc waterproct products, including clothes and
ouierprodm:m outdoor enthusiasts. PFAS are also
meymmmmuwmmmﬁrm
PFAS can enter the through pr or
waste streams and can be very perzistent in the

and the body. PFAS have many anc
vmedpnmmysmowmwem presenting challenges
for utimate sl oetemn-gm appropnmmemod
for ukimate dizposal of PFAS wastes is 8 complex issue due
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Source: US EPA APTI 415: Control of Gaseous Emission

Temperature

Minimum temperature of 1832°F (1000°C)

to their voletifty, Zolubiity, and emvironmenial mobility
anc pe.rm EPAis cuently rnumple
d:poalmqum including incineration, to effectively
treat and dispoze of PFAS waste.

Options and Considerations for the
Disposal of PFAS Waste via Incineration
One potential cizpozal method for PFAS waste iz through

Time and Minimum gas residence time of | second mm::”:':‘;"b;?“‘m;:cmgzm‘:;?
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L [net flow rate not to exceed 70,000 scfm B o ey
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Technical BRIEF

INNOVATIVE RESEARCH FOR A SUSTAINABLE FUTURE

Per- and Polyfluoroalkyl Substances (PFAS):
Incineration to Manage PFAS Waste Streams

incinerstion of halogensted organic compounds occurs
via unimelecuiar decomposition and racical ruclim For
unimclecuiar decompozition, fluorinsted
muqnmmam Looovcw
achieve 95.59% destruction in 1 second resicence time.
mmohmnroempoamoth@ ty Puorinated
organics most likely occurs through breakage of C-Cor C-
Fbonds(fsmgeul,uss] The most difficunt
mmmmmmmwmwl s CFe
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destructibility trials.

Fluorinated organic compounds can aiso de degraded via
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chemical stakility of fluon: c
destruction of PFAS com mmmmmm
of smalier PFAS products, or products of incompiete
combustion [PICs), which may not have been researched
and thus could be a potential chemical of concern.

Oxidizes
PFAS

Oxidizes PFAS regardless of regulatory limits
Concern about PICs and HF formation

[ 1 J US. Puvinssneotal Pusection August 2019

o Alhm.sh radical
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flame-propagating mechanism, the strength of the C-F
20nc makes this pathway unlikely and would instead
jeave atomic hycrogen, formed 2t high temperatures, as
the likely racical reacting with the carbon-bonded
flucrine.


http://4cleanair.org/APTI/415combined.pdf
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WHERE DO WE GO FROM HERE!?

Installation, operation and testing of RTO.

Further evaluation of NH Air Toxics Rule applicability using RTO
stack test results.

Further investigation of other industrial facilities including stack
testing, evaluation of stack test results, reviewing national data

Conduct a rainwater study of PFAS background levels — NADP
sites

Continue work with EPA ORD on methods development and
validation including OTM-45 which is a quantitative method for
polar PFAS compounds and fluorotelomer alcohols and another
destruction efficiency test method using CF, or C,F, as
surrogates

Review TRI data next year and determine other potential sites.
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