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INTRODUCTIONTO PFAS

A large, complex, and ever-expanding group of man-made
chemicals.

PFAS molecules are made up of a chain of linked carbon and
fluorine atoms.

PFAS do not degrade in the environment.

Historically, research has focused on two kinds of PFAS:

* Perfluorooctanoic Acid (PFOA)
“ Perfluorooctane Sulfonate (PFOS)

These two compounds are no longer made in the U.S. but
chemical manufactures have replaced them with alternative PFAS
such as:

= GenX \ | '
= ADONA |
V

Example of molecular structure of
Perfluorooctanoic Acid (PFOA)
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Used for decades to make products that
resist heat, oils, grease, stains and water
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FACILITY-WIDE EMISSION LIMITATIONS

@ﬁmﬁmﬁ%‘? Volatile Organic Compounds (VOCs) < 50 tpy
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—————  Services Historical Actual Facility-Wide VOC Emissions
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Facility-wide Permit Limit 50 tpy VOCs
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Device-specific
Permit Limit
10 tpy VOCs
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VOC Emissions (tpy)
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REGULATORY

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Year

REQUIREMENTS

Hazardous Air Pollutants (HAPs) < 10 tpy each & 25 tpy combined

FACILITY-WIDE
LIMITATIONS

Ethylene Glycol 4.1 tpy 10 tpy
NH State Statute RSA 125-C, Air Pollution Control Toluene 3.6 tpy 10 tpy
Env-A 600, Statewide Permit System
Hydrogen Fluoride™ l.1 tpy 10 tpy
Miscellaneous HAPs 0.2 tpy |0 tpy each
TOTAL 9.0 tpy 25 tpy

* Based on future projected emissions after installation and operation of regenerative thermal oxidizer



NH AIR TOXICS REGULATION
@ (Inhalation-based Standards)
__E_mog::n;?ct:; = NH State Statute: RSA 125-1, Air Toxic Control Act

" Defines Regulated Toxic Air Pollutant (RTAP)

= QOutlines methodology for adoption of ambient air limits (AALs)

= Authorizes NH Air Regulation: Env-A 1400, Regulated Toxic Air Pollutants

REGULATORY = Env-A 1400, Regulated Toxic Air Pollutants
REQUIREMENTS = Contains the list of RTAPs an @

=  Ammonium perfluorooctanoate (APFO) is a listed RTAP with established

NH AIR TOXICS
REGULATION . HZO disassociates :@

= 2006 Administrative Order required reduction of APFO in raw

NH State Statute RSA 125-C, Air Pollution Control . ) L L
NH State Statute RSA 125-1, Air Toxic Control Act materials thereby reducing PFOA emissions from the facility in order

Env-A 1400, Regulated Toxic Air Pollutants . . . o
™ SR AR to protect against inhalation health risks (AALs).




2,000 ppm

Prior to reformulation by
suppliers (EPA Stewardship
Agreement) and NHDES
Administrative Order

< 0.05 ppm

APFO concentration
reported as non-detect.
Detection level for 2016

analysis

75 ppm

After 2006 NHDES
Administrative Order

< 0.0025 ppm

Detection level for 2018
analysis

<0.13 ppm

APFO concentration
reported as non-detect.
Detection level for 2016

analysis

0.021 - 0.025
pPPM

APFO concentration reported
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SOUTHERN NH
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AIR DEPOSITION MODELING

= To identify where additional private well sampling
should be done

= To determine the size/shape of deposition area

= |dentification places to further evaluate during
testing)
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NH STATE STATUTE RSA 125-C:10-e
Requirements for Air Emissions of Perfluorinated

Compounds Impacting Soil and Water
(BACT LaW) — September 2018

September 2018: NHDES letter to Facility

= PFOA, PFOS and other PFAS compounds were found in raw
materials, stack emissions, stack residue/char, roof top, and
dust.

Stack Residue/Char

AT

= NHDES letter notified the facility that they were subject to
the BACT Law and required the submittal of a permit
application and BACT analysis within 6 months.

Roof Top Wipes Sampling

Stack Emission Sampling

March 2019: Facility submitted application and
BACT analysis for installation of RTO




Pilot Scale
Fiberbed Mist
Collection
System

=

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

CONTROLTECHNOLOGY OPTIONS

~

(Regenerative
Thermal
Oxidizer (RTO)

Highest control
effectiveness

Best thermal
efficiency

Ability to reduce
all PFAS regardless
of carbon chain
length

\_ J

Recuperative
Thermal
Oxidizer

Similar control
effectiveness of
RTO

Lower thermal

efficiency than
RTO

Increased fuel
usage = Increased
air pollution

Catalytic
Oxidation

Lower control
effectiveness than
oxidizers

Susceptible to
catalysts
poisoning, blinding
and fouling

Not appropriate
for particles and
moisture

Filtration Systems
(Fiberbed Mist
Collection System)

Limited efficiency

when piloted in
2018

Questionable

effectiveness for all
PFAS

High electrical and
energy demand;
water treatment

and disposal issues

Absorption
(Scrubber)

Low control
effectiveness

Transfers PFAS from
gas to liquid stream;
water treatment
and disposal issues

| Most Least

INCREASING CONTROL EFFECTIVENESS



WHAT ISTHERMAL OXIDATION?

= Use combustion to convert pollutants == CO, + H,O

Ceramic media

= Combustion of PFAS will result in hydrogen fluoride (HF)
emissions as well.

GOAL OF THERMAL OXIDATION FOR PFAS

= Break the C-F bonds with complete combustion no matter
carbon chain length.

BENEFIT OF 3- vs. 2-CHAMBER DESIGN

3-chamber
RTO

Valves

= During chamber switching, a brief transition period occurs
Source: US EPA APTI 415: Control of Gaseous Emissions where a small volume of untreated air may bypaSS the
treatment and vent directly to the atmosphere.

" A 3-chamber design serves to receive that small volume of
untreated air and reintroduce it to the treatment bed
during the subsequent cycle.


http://4cleanair.org/APTI/415combined.pdf

FINAL PERMIT REQUIRED
WORK PRACTICE STANDARDS FOR RTO

@ Technical BRIEF

INNOVATIVE RESEARCH FOR A SUSTAINABLE FUTURE

Per- and Polyfluoroalkyl Substances (PFAS): Temperature Minimum temperature of | 000°C (183 2° F)
Incineration to Manage PFAS Waste Streams

Background
Per- and podyfiuoroalkyl substances (PFAS| are a very large
ciazs of man-made chemicals that include FFOA, PFOS and
GenX chemicals. Since the 1940z, PFAS have been
manufactured and used in 3 variety of industries in the
United States and around the globe. PFAS are found in
everyday tems such a3 food packsging, non-stick stain
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Standard (SWQS) exists or not

1] Iength




STACK TESTING

2005 -2016 — 2018

Modified Method 5

3 Impingers

XAD Traps — Front and
Back-half Filters
SUMMA Canisters

EPA ORD Methods
Development

OTM-45 and
Destruction Method - 2020




SCHEDULE OF NEXT SIGNIFICANT MILESTONES

S ~

ST allA
NHDES ARD FACILITY COMPLETE CONDUCT
DIRECTOR’S SUBMITTING CONSTRUCTION INITIAL STACK

DECISION and MONTHLY AND TESTING
FINDINGS OF PROGRESS INSTALLATION Within 60 days of startup of the
FACT REPORTS OF RTO RTO

February 11,2020 Within 12 months of permit
Appeal Deadline March 12,2020 Issuance




QUESTIONS

CATHERINE BEAHM, ADMINISTRATOR

(603) 271-6793
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