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Environmental Protection Agency Pt. 82, Subpt. G, App. B 

FIRE SUPPRESSION AND EXPLOSION PROTECTION STREAMING AGENTS 
Unacceptable Substitutes 

End-use Substitute Decision Comments 

Halon 1211 Streaming 
Agents.

[CFC-11] ........................ Unacceptable ............. This agent has been suggested for use on large 
outdoor fires for which non-ozone depleting al-
ternatives are currently used. 

[59 FR 13147, Mar. 18, 1994, as amended at 67 FR 4200, Jan. 29, 2002] 

APPENDIX B TO SUBPART G OF PART 82—SUBSTITUTES SUBJECT TO USE 
RESTRICTIONS AND UNACCEPTABLE SUBSTITUTES 

REFRIGERANTS—ACCEPTABLE SUBJECT TO USE CONDITIONS 

Application Substitute Decision Conditions Comments 

CFC-12 Automobile 
Motor Vehicle Air 
Conditioning (Ret-
rofit and New 
Equipment/NIKS).

HFC-134a, R- 
401C, HCFC 
Blend Beta.

Acceptable ...... —must be used with unique 
fittings.

—must be used with detailed 
labels.

—all CFC-12 must be re-
moved from the system 
prior to retrofitting.

Refer to the text for a full de-
scription.

EPA is concerned that the existence 
of several substitutes in this end- 
use may increase the likelihood of 
significant refrigerant cross-contami-
nation and potential failure of both 
air conditioning systems and recov-
ery/recycling equipment. 

For the purposes of this rule, no dis-
tinction is made between ‘‘retrofit’’ 
and ‘‘drop-in’’ refrigerants; retro-
fitting a car to use a new refrigerant 
includes all procedures that result in 
the air conditioning system using a 
new refrigerant. 

CFC–12 Automobile 
Motor Vehicle Air 
Conditioning 
(New equipment 
only).

R–152a as a 
substitute for 
CFC–12.

Acceptable 
subject to 
use condi-
tions.

Engineering strategies and/ 
or devices shall be incor-
porated into the system 
such that foreseeable 
leaks into the passenger 
compartment do not result 
in R–152a concentrations 
of 3.7% v/v or above in 
any part of the free space1 
inside the passenger com-
partment for more than 15 
seconds when the car ig-
nition is on.

Manufacturers must adhere 
to all the safety require-
ments listed in the Society 
of Automotive Engineers 
(SAE) Standard J639, in-
cluding unique fittings and 
a flammable refrigerant 
warning label as well as 
SAE Standard J2773.

Additional training for service techni-
cians recommended. 

Manufacturers should conduct and 
keep on file failure mode and Effect 
Analysis (FMEA) on the MVAC as 
stated in SAE J1739. 

CFC–12 Automobile 
Motor Vehicle Air 
Conditioning 
(New equipment 
in passenger cars 
and light-duty 
trucks only).

HFO–1234yf 
as a sub-
stitute for 
CFC–12.

Acceptable 
subject to 
use condi-
tions.

Manufacturers must adhere 
to all of the safety require-
ments listed in the Society 
of Automotive Engineers 
(SAE) Standard J639 
(adopted 2011), including 
requirements for: unique 
fittings, flammable refrig-
erant warning label, high- 
pressure compressor cut-
off switch and pressure re-
lief devices. For connec-
tions with refrigerant con-
tainers of 20 lbs or great-
er, use fittings consistent 
with SAE J2844.

Additional training for service techni-
cians recommended. 

Observe requirements of Significant 
New Use Rule at 40 CFR 
721.10182. 

HFO–1234yf is also known as 2,3,3,3- 
tetrafluoro-prop-1-ene (CAS No 
754–12–1). 
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REFRIGERANTS—ACCEPTABLE SUBJECT TO USE CONDITIONS—Continued 

Application Substitute Decision Conditions Comments 

Manufacturers must conduct 
Failure Mode and Effect 
Analysis (FMEA) as pro-
vided in SAE J1739 
(adopted 2009). Manufac-
turers must keep the 
FMEA on file for at least 
three years from the date 
of creation.

1 Free space is defined as the space inside the passenger compartment excluding the space enclosed by the ducting in the 
HVAC module. 

NOTE: The use conditions in this appendix 
contain references to certain standards from 
SAE International. The standards are incor-
porated by reference and the referenced sec-
tions are made part of the regulations in 
part 82: 

1. SAE J639. Safety Standards for Motor 
Vehicle Refrigerant Vapor Compression Sys-
tems. February 2011 edition. SAE Inter-
national. 

2. SAE J1739. Potential Failure Mode and 
Effects Analysis in Design (Design FMEA), 
Potential Failure Mode and Effects Analysis 
in Manufacturing and Assembly Processes 
(Process FMEA). January 2009 edition. SAE 
International. 

3. SAE J2844. R–1234yf (HFO–1234yf) New 
Refrigerant Purity and Container Require-
ments for Use in Mobile Air-Conditioning 
Systems. February 2011 edition. SAE Inter-
national. 

The Director of the Federal Register ap-
proves this incorporation by reference in ac-
cordance with 5 U.S.C. 552(a) and 1 CFR part 
51. You may obtain a copy from SAE Cus-
tomer Service, 400 Commonwealth Drive, 
Warrendale, PA 15096–0001 USA; e-mail: 
CustomerService@sae.org; Telephone: 1–877– 
606–7323 (U.S. and Canada only) or 1–724–776– 
4970 (outside the U.S. and Canada); Internet 
address: http://store.sae.org/dlabout.htm. 

You may inspect a copy at U.S. EPA’s Air 
Docket; EPA West Building, Room 3334; 1301 
Constitution Ave., NW.; Washington, DC or 
at the National Archives and Records Ad-
ministration (NARA). For questions regard-
ing access to these standards, the telephone 
number of EPA’s Air Docket is 202–566–1742. 
For information on the availability of this 
material at NARA, call 202–741–6030, or go to: 
http://www.archives.gov/federallregister/ 
codeloflfederallregulations/ibrl loca-
tions.html. 

REFRIGERANTS—ACCEPTABLE SUBJECT TO NARROWED USE LIMITS 

End-use Substitute Decision Comments 

CFC-11, CFC-12, 
CFC-113, CFC-114, 
CFC-115 Non-Me-
chanical Heat 
Transfer, New.

C3 F8, C4 F10, C5 F12, 
C5 F11 NO, C6 F14, 
C6 F13 NO, C7 F16, 
C7 F15 NO, C8 F18, 
C8 F16 O, and C9 
F21 N.

Acceptable only where no other 
alternatives are technically 
feasible due to safety or per-
formance requirements.

Users must observe the limitations on PFC 
acceptability by determining that the 
physical or chemical properties or other 
technical constraints of the other avail-
able agents preclude their use. Docu-
mentation of such measures must be 
available for review upon request. 

The principal environmental characteristic 
of concern for PFCs is that they have 
high GWPs and long atmospheric life-
times. EPA strongly recommends recov-
ery and recycling of these substitutes. 

REFRIGERANTS—UNACCEPTABLE SUBSTITUTES 

End-use Substitute Decision Comments 

CFC-11, CFC-12, CFC-113, 
CFC-114, R-500 Centrifugal 
Chillers (Retrofit and New 
Equipment/NIKs).

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 
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REFRIGERANTS—UNACCEPTABLE SUBSTITUTES—Continued 

End-use Substitute Decision Comments 

CFC-12 Reciprocating Chillers 
(Retrofit and New Equipment/ 
NIKs).

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC-11, CFC-12, R-502 Indus-
trial Process Refrigeration (Ret-
rofit and New Equipment/NIKs).

R-403B ...................... Unacceptable ............ R-403B contains R-218, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

CFC-12, R-502 Ice Skating Rinks 
(Retrofit and New Equipment/ 
NIKs).

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC-12, R-502 Cold Storage 
Warehouses (Retrofit and New 
Equipment/NIKs).

R-403B ...................... Unacceptable ............ R-403B contains R-218, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC-12, R-500, R-502 Refrig-
erated Transport (Retrofit and 
New Equipment/NIKs).

R-403B ...................... Unacceptable ............ R-403B contains R-218, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC-12, R-502 Retail Food Re-
frigeration (Retrofit and New 
Equipment/NIKs).

R-403B ...................... Unacceptable ............ R-403B contains R-218, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC-12, R-502 Commercial Ice 
Machines (Retrofit and New 
Equipment/NIKs).

R-403B ...................... Unacceptable ............ R-403B contains R-218, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC-12 Vending Machines (Ret-
rofit and New Equipment/NIKs).

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 
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REFRIGERANTS—UNACCEPTABLE SUBSTITUTES—Continued 

End-use Substitute Decision Comments 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC-12 Water Coolers (Retrofit 
and New Equipment/NIKs).

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC-12 Household Refrigerators 
(Retrofit and New Equipment/ 
NIKs).

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC-12, R-502 Household Freez-
ers (Retrofit and New Equip-
ment/NIKs).

R-403B ...................... Unacceptable ............ R-403B contains R-218, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC-12, R-500 Residential Dehu-
midifiers (Retrofit and New 
Equipment/NIKs).

R-405A ...................... Unacceptable ............ R-405A contains R-c318, a PFC, which has 
an extremely high GWP and lifetime. 
Other substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

CFC–12 Motor Vehicle Air Condi-
tioners (Retrofit and New 
Equipment/NIKs).

R–405A ..................... Unacceptable ............ R–405A contains R–c318, a PFC, which 
has an extremely high GWP and lifetime. 
Other Substitutes exist which do not con-
tain PFCs. 

Hydrocarbon Blend B Unacceptable ............ Flammability is a serious concern. Data 
have not been submitted to demonstrate 
it can be used safely in this end-use. 

Flammable Sub-
stitutes, other than 
R–152a or HFO– 
1234yf in new 
equipment.

Unacceptable ............ The risks associated with using flammable 
substitutes (except R–152a and HFO– 
1234yf) in this end-use have not been 
addressed by a risk assessment. R–152a 
and HFO–1234yf may be used in new 
equipment with the use conditions in ap-
pendix B to this subpart. 

SOLVENT CLEANING SECTOR—ACCEPTABLE SUBJECT TO USE CONDITIONS SUBSTITUTES 

Application Substitute Decision Conditions Comments 

Electronics Cleaning 
w/CFC-113, MCF.

HCFC-225 ca/cb ...... Acceptable ................ Subject to the com-
pany set exposure 
limit of 25 ppm of 
the -ca isomer.

HCFC-225 ca/cb blend is of-
fered as a 45%-ca/55%-cb 
blend. The company set ex-
posure limit of the -ca isomer 
is 25 ppm. The company set 
exposure limit of the -cb iso-
mer is 250 ppm. It is the 
Agency’s opinion that with the 
low emission cold cleaning 
and vapor degreasing equip-
ment designed for this use, 
the 25 ppm limit of the HCFC- 
225 ca isomer can be met. 
The company is submitting 
further exposure monitoring 
data. 
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SOLVENT CLEANING SECTOR—ACCEPTABLE SUBJECT TO USE CONDITIONS SUBSTITUTES—Continued 

Application Substitute Decision Conditions Comments 

Precision Cleaning w/ 
CFC-113, MCF.

HCFC-225 ca/cb ...... Acceptable ................ Subject to the com-
pany set exposure 
limit of 25 ppm of 
the -ca isomer.

HCFC-225 ca/cb blend is of-
fered as a 45%-ca/55%-cb 
blend. The company set ex-
posure limit of the -ca isomer 
is 25 ppm. The company set 
exposure limit of the -cb iso-
mer is 250 ppm. It is the 
Agency’s opinion that with the 
low emission cold cleaning 
and vapor degreasing equip-
ment designed for this use, 
the 25 ppm limit of the HCFC- 
225 ca isomer can be met. 
The company is submitting 
further exposure monitoring 
data. 

SOLVENT CLEANING SECTOR—UNACCEPTABLE SUBSTITUTES 

End use Substitute Decision Comments 

Metals cleaning w/CFC-113 .. Dibromomethane ..................... Unacceptable ........................... High ODP; other alternatives 
exist. 

Metals cleaning w/MCF ......... Dibromomethane ..................... Unacceptable ........................... High ODP; other alternatives 
exist. 

Electronics cleaning w/CFC- 
113.

Dibromomethane ..................... Unacceptable ........................... High ODP; other alternatives 
exist. 

Electronics cleaning w/MCF .. Dibromomethane ..................... Unacceptable ........................... High ODP; other alternatives 
exist. 

Precision cleaning w/CFC- 
113.

Dibromomethane ..................... Unacceptable ........................... High ODP; other alternatives 
exist. 

Precision cleaning w/MCF .... Dibromomethane ..................... Unacceptable ........................... High ODP; other alternatives 
exist. 

FIRE SUPPRESSION AND EXPLOSION PROTECTION—ACCEPTABLE SUBJECT TO USE CONDITIONS: 
TOTAL FLOODING AGENTS 

Application Substitute Decision Conditions Comments 

Halon 1301 
Total Flooding 
Agents.

Inert Gas/Pow-
dered Aerosol 
Blend.

Acceptable as a 
Halon 1301 
substitute in 
normally un-
occupied 
areas.

In areas where personnel 
could possibly be present, 
as in a cargo area, EPA re-
quires that the employer 
shall provide a pre-dis-
charge employee alarm ca-
pable of being perceived 
above ambient light or 
noise levels for alerting em-
ployees before system dis-
charge. The pre-discharge 
alarm shall provide employ-
ees time to safely exit the 
discharge area prior to sys-
tem discharge.

The manufacturer’s SNAP application 
requested listing for use in unoccu-
pied areas only. 

See additional comment 2. 

Additional Comments 
1—Must conform with OSHA 29 CFR 1910 Subpart L Section 1910.160 of the U.S. Code. You should use clean agents in ac-

cordance with the safety guidelines in the latest edition of the NFPA 2001 Standard for Clean Agent Fire Extinguishing Systems. 
2—Per OSHA requirements, protective gear (SCBA) must be available in the event personnel must enter/reenter the area. 
3—Discharge testing should be strictly limited only to that which is essential to meet safety or performance requirements. 
4—The agent should be recovered from the fire protection system in conjunction with testing or servicing, and recycled for 

later use or destroyed. 
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FIRE SUPPRESSION AND EXPLOSION PROTECTION—ACCEPTABLE SUBJECT TO NARROWED USE 
LIMITS: TOTAL FLOODING AGENTS 

End-use Substitute Decision Conditions Further information 

Total flooding ... Sulfurhexafluor-
ide (SF6).

Acceptable sub-
ject to nar-
rowed use in 
limits.

May be used as a discharge 
test agent in military uses 
and in civilian aircraft uses 
only.

This agent has an atmospheric lifetime 
greater than 1,000 years, with an es-
timated 100-year, 500-year, and 
1,000-year GWP of 16,100, 26,110 
and 32,803 respectively. Users 
should limit testing only to that which 
is essential to meet safety or per-
formance requirements. 

This agent is only used to test new 
Halon 1301 systems. 

See additional comments 1, 2, 3, 4, 5. 
Total flooding ... CF3I ................. Acceptable sub-

ject to nar-
rowed use lim-
its.

Use only in normally unoccu-
pied areas.

Use of this agent should be in accord-
ance with the safety guidelines in the 
latest edition of the NFPA 2001 
Standard for Clean Agent Fire Extin-
guishing Systems. 

Manufacturer has not applied for listing 
for use in normally occupied areas. 
Preliminary cardiosensitization data 
indicates that this agent would not 
be suitable for use in normally occu-
pied areas. 

See additional comments 1, 2, 3, 4, 5. 

Additional comments: 
1—Must conform with relevant OSHA requirements, including 29 CFR 1910, Subpart L, Sections 1910.160 and 1910.162. 
2—Per OSHA requirements, protective gear (SCBA) should be available in the event personnel should reenter the area. 
3—Discharge testing should be strictly limited to that which is essential to meet safety or performance requirements. 
4—The agent should be recovered from the fire protection system in conjunction with testing or servicing, and recycled for 

later use or destroyed. 
5—EPA has no intention of duplicating or displacing OSHA coverage related to the use of personal protective equipment (e.g., 

respiratory protection), fire protection, hazard communication, worker training or any other occupational safety and health stand-
ard with respect to halon substitutes. 

FIRE SUPPRESSION AND EXPLOSION PROTECTION—UNACCEPTABLE SUBSTITUTES 

Application Substitute Decision Comments 

Halon 1301 Total 
Flooding Agents.

HFC-32 ..................... Unacceptable ............ Data indicate that HFC-32 is flammable and therefore 
is not suitable as a halon substitute. 

[60 FR 31103, June 13, 1995, as amended at 67 FR 4200, Jan. 29, 2002; 73 FR 33310, June 12, 2008; 
76 FR 17519, Mar. 29, 2011] 

APPENDIX C TO SUBPART G OF PART 82— 
SUBSTITUTES SUBJECT TO USE RE-
STRICTIONS AND UNACCEPTABLE SUB-
STITUTES LISTED IN THE MAY 22, 1996 
FINAL RULE, EFFECTIVE JUNE 21, 
1996 

REFRIGERATION AND AIR CONDITIONING SEC-
TOR—ACCEPTABLE SUBJECT TO USE CONDI-
TIONS 

HCFC Blend Delta and Blend Zeta are ac-
ceptable subject to the following conditions 
when used to retrofit a CFC-12 motor vehicle 
air conditioning system: 

1. Each refrigerant may only be used with 
a set of fittings that is unique to that refrig-
erant. These fittings (male or female, as ap-
propriate) must be used with all containers 
of the refrigerant, on can taps, on recovery, 
recycling, and charging equipment, and on 
all air conditioning system service ports. 

These fittings must be designed to mechani-
cally prevent cross-charging with another re-
frigerant. A refrigerant may only be used 
with the fittings and can taps specifically in-
tended for that refrigerant. Using an adapter 
or deliberately modifying a fitting to use a 
different refrigerant will be a violation of 
this use condition. In addition, fittings shall 
meet the following criteria, derived from So-
ciety of Automotive Engineers (SAE) stand-
ards and recommended practices: 

a. When existing CFC-12 service ports are 
to be retrofitted, conversion assemblies shall 
attach to the CFC-12 fitting with a thread 
lock adhesive and/or a separate mechanical 
latching mechanism in a manner that per-
manently prevents the assembly from being 
removed. 

b. All conversion assemblies and new serv-
ice ports must satisfy the vibration testing 
requirements of sections 3.2.1 or 3.2.2 of SAE 
J1660, as applicable, excluding references to 
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