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Lessons from lllegal CFC-11 Production and Use

(2012 2018)
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SAP Report on Unexpected Emission of CFC-11 (2021)

lllegal production and use went undetected for at
least 6 years

Emissions began to rise in 2012 (or earlier), but
global community was only alerted in 2018
Substantial banks of CFC-11 created
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https://ozone.unep.org/system/files/documents/SAP-2021-report-on-the-unexpected-emissions-of-CFC-11-1268_en.pdf
https://eia-international.org/report/blowing-it/

What’s happening today?

Estimated :::::;"’;:: Yearls Figure 1: Scientific Findings on Unexpected Emissions Linked to Production, Unknown Sources,
(Milion Tonnes | Observed Description of Emission Sources Reference and lllegal Production and Use*
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i produce TFE and HFP. Potential by-product : X X X

abeed LU L2 019 Gricsions from production of HFC-32, HFC-125  (2022)° 1430 14.00 1200 600 087 037 0.0 006

and other controlled substances. Also includes 40.87 26.50

emissions from banks of niche refrigerant and 800.00

fire suppression uses. 50.93
73.10

Top-down estimate of unexpected emissions 700.00
excluding emissions from banks. Emissions are ~ Lickley etal. 148.71
linked to illegal production and use or other (2021)" -
unknown sources. 600.00

CFC-12 12,500 1830 22875 2014-16

Top-down estimate of unexpected emissions

excluding emissions from banks. Emissions are  Lickley etal. 500.00 +—22875—
CFC-11 6410 2320 14871 201416 jiied to legal production and use or other (2021
unknown sources.

- — 400.00
Top-down estimates of global CTC emissions are
44 + 15 Gglyr from 2016 and 2020. Once legacy
emissions from landfills and contaminated soils WMO
(5-10Gg) are subtracted, total emissions from (2022) 300.00

roduction and unexplalned sources are 44 - 10

cTC 2,150 34.00 73.10 2020 P2 4Ga. phee o (Updateto
be from feedstock and chloromethane production ~ Sherry et
or other unknown sources. CTC is a feedstock al. 2018) 200.00 —
to various CFCs, HFCs, HFOs, and chloroform,
which is used to make HCFC-22.

252.84
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excluding emissions from banks. CFC-113 is a
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CFC-113 6,530 7.80 50.93 2014-16  1pp et 5 al. (2021
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fluoropolymers.
; - i xv S &
Bottom-up estimate of emissions from feedstock  \y\\10 <&
HCFC-22 1910 21.40 40.87 2019 production and use. Feedstock to TFE/HFP to (2022)" N C [o é
produce PTFE and other fluoropolymers.

Top-down estimate. By-product of hexafluoro- WMO
PFC-318 10,600 250 26.50 2020 propylene (HFP) production, which is used to (2022)2
make fluoropolymers including PTFE (aka Teflon).

e e R e R LT e Unexpected emissions of many gases, linked mainly to fluorochemical

HFC-125 production.
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Top-down estimate of global emissions.
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CFC-13  16,300** nla 12.00 2020 ﬁ,‘" CFC11, howeer emissiﬁ,&,&mﬁ = al. (2023) - . . I
leclined in recent years wit! -11 emissions. 8 70 I I t CO 2 I I - f G

Y miliion tonnes € annually = emissions o ermany:

Gorma 740% e 600 am  enfcombonsfomendue et Wesemo
HFC-134a Ch{pE]

Here- 378 230 0.87 2016-19 gﬁgﬁz mgp‘:e‘ig?c;’t{rz‘gﬁé%zsuoﬁ l;aif\isi[f";e‘ehfﬁmck volimerst, . . 2
0 produce -123, CFC-113a. . Wh t d t d th

HCFC- Top-down estimate of global emissions. No a ca n we O o e n e s e e m I s s I o n S .

332 1.10 037 2019 known dispersive end-uses or banks. Likely by- Vollmer et

i o e s * Enhanced monitoring, reporting, & verification

Top-down estimate of global emissions. No
y significant banks from end uses. Unexplained, Western et
CFC-112a 3550 n/a 0.10 2020 previous uses as a solvent and feedstock in al. (2023)*

e Control feedstocks and production sources

Top-down estimate of global emissions. No Voll t
HCFC-31 85 0.06 2016-19  known dispersive end-uses or banks. By-product  ¥"Mer €t/
of HFC production. al. (2021)
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New EIA Findings

LOCATIONS

1 Chemours - Louisville Works

2 Honeywell - Geismar
3 Arkema Inc. - Calvert City

4 Chemours - Washington Works
5 Chemours - El Dorado
6 Chemours - Corpus Christi*

7 Daikin America Inc. - Decatur
8 Mexichem Fluor Inc. - Saint Gabriel
9 3M- Cordova
10 Honeywell - Baton Rouge*
11 Chemours - Chamber Works
12 3M - Cottage Grove
13 3M - Decatur
14 Chemours - Fayetteville

15 Honeywell - Colonial Heights

Map of U.S. Top F-Gas Emitting Production Facilities
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Where do we go from here?

1 To pinpoint unexpected emission
. sources:

& 1. Enhanced global atmospheric
B monitoring:

" —f—"?_

The gap between reported HFC emissions and
e s oy

global estimates from atmospheric data has grown. ===
be ol * Faster, more targeted

approaches

- Scientific Assessment of Ozone Depletion 2022

oy RN : .
. S f 2. Localized monitoring

Atmospheric monitoring of HFC emissions will be even more 3. Enhanced reporting
complex with so many blends

4. Tighter controls
5. Overall MRV+E
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New EIA Report: Detecting F-Gases at the Fenceline

e EIA used sophisticated infrared spectroscopy
equipment to collect and analyze air samples near

U.S. fluorochemical production facilities in 2022 and
2023.

e (Case study on fenceline detection of F-gases at two
facilities:
 Honeywell - Baton Rouge, Louisiana
e Chemours — Corpus Christi, Texas

* Positive detection & identification of CFCs, HFCs, and
HFOs at parts per million (ppm) concentrations.

SRS
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G reported under recent years of mandatory EPA
Exposing the Fluorochemical Production

Sector’s Undisclosed Emissins repo rti ng. environ mental
@ investigation

* Several CFCs/HFCs from one facility had not been
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best in-class
emissions
detection
equipment

Step 1: EIA used the Gasmet to
collect air samples several hundred
feet downwind of production
facilities.

One sample is collected and
analyzed by the Gasmet each minute
for at least 30 minutes at a time.

analyzes
compostion
of gases in
the air



Step 2: Gasmet device analyzes each
air sample and shows us the infrared
spectrometry waveform for each one.

Infrared spectroscopy looks at the
interaction of infrared light with a
molecule by measuring absorption at
specific wavelengths.

X axis = wavenumber

Y axis = absorbance

P—

gasmet




Step 3: EIA used
sophisticated Gasmet
EIA sample vs reference |siwaretocompare

the sample with a
library of ‘reference
spectra’ of nearly 500
gases
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This is like matching fingerprints
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Step 4: Reference
spectra of individual

Analysis of this EIA sample |#emoindvie

the sample (yellow

Confirms emiSSions o line), confirming the

gases detected

HFC-32
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The individual gases, or “reference” The Gasmet analysis software also tells us

lines, add up to the mix line, which the concentration of the gases in the
can then be matched to the sample samples over our measurement time.
line, or what was detected in the field: Concentrations e ‘
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a. Time Series of HFCs at Honeywell, Baton Rouge




Overview of Gases Detected & Emissions Reporting

1. The CFCs detected are rising

Peak Lowest . i in the atmosphere, and so are
Gas Detected Cﬁ?\centrution Detection Limit 'L:ocFIxjtlon / Em(;sTs:;)Inszgfg ozrg;dz linder e ) P T
(ppm) (LDL) (ppm)= acility U szt 72 their reported emissions. CFCs
are not produced at these
CEC-113 024 0.1547 Honeywell, Yes. reported emissions show recent faCi I ItleS
: : Baton Rouge increase
CFC-114 0.16 0.0427 Honeywell, Yes, reported emissions show recent
’ ’ Baton Rouge increase
CFC-13 036 0.0308 Honeywell, 2018 only. not reported for 2019-2021
’ ’ Baton Rouge 2 Some gases
HFCs
were not reported
Honeywell, - .
SR il Hiser Baton Rouge oz h In recent years
HFC-125 272 0.0569 Honeywell, No. and not reported for 2022, the year un d er man d ato ry
’ : Baton Rouge of detection
programs
HFC-134a 237 0.0758 Roneywel Mo
on Rouge
Honeywell, Yes until 2018, not reported for 2019-
—— — s Baton Rouge 2021 or 2022, the year of detection
Honeywell, Yes, 2021-2022 only
HFC-245fa 0.82 0.0534 . ..
Baton Rouge 3. Detecting emissions up to 3.9 ppms
AT | hundreds of feet from the facility means
HFO-1234yf 1ot 0.0347 Chemours. |/ reporting not required these emissions are likely significant.
rpus Christi
HFO-1234ze 203 0.0175 Eloney‘gell. N/A. reporting not required
A + .
B — environmental
1.46 Honeywell, N/A. reporting not required i 1 1
HFO-1233zd 0.0614 Boton Rauge investigation
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Summary Findings

Some CFCs detected are linked to recent atmospheric findings on rising global
emissions.

CFCs (ODS, high GWPs) detected at a Honeywell facility in Baton Rouge, Louisiana
- banned globally, except to produce other fluorochemicals.

HFCs (high GWPs) detected at Honeywell - some not reported by the facility in
mandatory greenhouse gas reporting.

HFO-1234yf detected at Chemours facility near Corpus Christi, Texas. HCFO-
1233zd and HFO-1234ze were detected at Honeywell; in each case these are end
products: not covered by emissions reporting requirements.

Detection at parts per million concentrations several hundred feet from facilities

points to likely significant emissions.
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EIA’'s Recommendations

* Scale up investment in atmospheric monitoring, particularly consider rapid and targeted
emissions detection and other localized monitoring of concentrated sources F-gases;

* Reexamine the exemption of feedstock uses under the Montreal Protocol and consider
additional compliance mechanisms to eliminate unnecessary feedstock production and use;

 Enhance and modernize the MRV&E framework under the Protocol;

» Strengthen and expand existing national and sub-national emissions monitoring and
reporting mandates, including requiring continuous monitoring and mitigation of all by-product
emissions

* Adopt tighter controls on production emissions, with mandatory third party verification of
implementation and use of mitigation systems;

* Seek to eliminate all non-essential uses of fluorinated substances and transition to non-
fluorinated (PFAS-free) and ultra-low GWP alternatives for each sector of significant use and

emissions, including refrigerants.
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