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1 INTRODUCTION

This document has been prepared by Nava Facilities Engineering Command to provide guidance to
select the best dternatives for phasing out Class | 0zone depleting substance (ODS) a Navy's shore
activities heating, ventilation, air conditioning and refrigeration (HVAC&R) and fire protection systems.

The production phase out of substances that destroy stratospheric ozone, such as chlorofluorocarbons
(CFCs) and hydrochlorofluorocarbons (HCFCs) refrigerants, is expected to be one of the greatest
worldwide industria transformations ever undertaken for reasons other than war. Production of CFC
has been down to 25 percent of the 1986 production level since 1994 and totally banned since 1
January 1996. A sgnificantly limited supply of CFC refrigerantsis expected to occur within the next
years. Higoricdly shore facilities have been effected by industrid transformations in amanner smilar to
the private sector. The mgor manufacturers of HVAC& R equipment have responded in atimely
manner and have developed CFC free equipment that in many cases is even more energy efficient than
its predecessors. They expect that the demand for CFC free equipment surpasses their ability to
supply. The main reason for a spike in demand of CFC free equipment is procragtination in planning
and implementing phase out strategies by the customers. According to arecent survey of the Air-
Conditioning and Refrigeration Indtitute (ARI), gpproximately 80 percent of the centrifugal chillersin the
United States used in commercid and ingtitutiond buildings will operate usng a CFC refrigerant after the
production ban, and about 60 percent will ill remain in service ayear later. To minimize the effects of
the ODS production phase out in thelir misson, shore facilities need to develop and implement effective
plans that identify the current uses of ODS and program an orderly transitionto acceptable dternatives.

Thefollowing isasummary of the circumstances that resulted in the phase out of ODS.

Based on subgtantia scientific evidence, anationd and internationa consensus exists that production of
certain man-made ha ocarbons, such as chlorofluorocarbons (CFCs), hdons, carbon tetrachloride, and
methyl chloroform must be restricted because of the high risk of depletion of the stratospheric ozone
layer through the release of chlorine and bromine. The stratospheric ozone layer protects the Earth from
the penetration of harmful ultraviolet (UV-B) radiation. The destruction of thislayer will result in
ggnificant adverse effectsto dl forms of life in the planet.

In response to the threat of destruction of the ozone layer 23 nations, including the United States, Sgned
an international agreement in 1987 known as the Montredl Protocol which limits the production of
ODS. The Protocol mandates that signatories reduce ODS production according to a strict phase-out
schedule. The Protocol was amended in 1990 and 1992. More than 130 nations have ratified the
Montrea Protocol. In November of 1990, the United States Congress passed the Clean Air Act
(CAA) Amendments of 1990. Title VI of the CAA include requirements for controlling ODSs. These
requirements are generaly consstent with , but in some cases more dringent that those contained in the
Montredl Protocol.



The US Navy is committed to progressvely minimize and eventudly eiminate the use of ODSs. The
Environmenta protection Agency (EPA) has developed a program to expedite the phase out of ODS.
The program identified subgtitutes that offer lower overdl risks to human hedth and the environment,
known as the Significant New Alternatives Policy (SNAP) program. The Navy isrequired to only use
substitutes that have been approved under the SNAP program.

Following the phase out schedule of the CAA, the Navy’ s phase out began with the substanceslisted in
the CAA as Class| ODSs due to their high ozone depletion potentia (ODP). Eventudly those
substances listed as Class |1 ODSs, which arein some cases dternativesto Class | ODS, will aso be
eliminated. During the initia phase out, specid congderation has been given to certain uses of Class|
ODS which are consdered misson critical. The use of Class| ODSsfor misson critica gpplications
must be continued until the appropriate safe aternative substances or sysems are available. Almogt dll
of the shore based HVAC& R and fire protection equipment and systems are considered non-misson
critical.



2. RECOMMENDED MEASURESTO PHASE OUT HVAC&R
SYSTEMS.

The Class| refrigerants are used in many types of equipment with the mgjor use in the following types of
equipment: large chillers (e g air conditioning loads over 100 tons) and refrigeration/cold storage
equipment. Class| refrigerants are dso used in small gppliances (like refrigerators) and in mobile
equipment (e. g. automobiles). The remainder of the equipment serves smdler air-conditioning loads
and genegrdly uses HCFC-22 asthe refrigerant, which islisted in the CAA asaClass1l ODS. This
typica breakdown of types of equipment by use provides the structure for the remaining sections of this
chapter. The refrigerant phase out presents a significant chalenge for the Navy. Early planning, and
budgeting are the main steps for a successful phase out program and aless painful trangition period.
The development and implementation of an ODS conversion plan is the keystone to phase out ODSin
an orderly fashion at shore activities.

2-1 CFCs HVAC&R Phase out Options.

Dedling with existing CFC equipment comes down to three basic options. The equipment can be:

(2) retrofitted to the use of approved EPA’s SNAP subgtitute refrigerants, or;

(2) replaced with new units designed for use with EPA’s SNAP dternate refrigerants;

(3) asalast option “run as-is’, making sure legk rate is within the applicable regulatory dlowable annud
leak rate (Note: CNO approva viathe mgor claimant is required to operate past December 31, 2000).

Thefirg criteriafor aternative selection is that the dternative be EPA SNAP-approved. Section 7-3 of
this guide presents additiona information on the SNAP program which promotes the use of dternatives
to Class| and Class 11 substances that minimize human hedith risks and are environmentaly friendly.
The SNAP ligt is published in the Federal Register and updated regularly. The second criteriafor
dternative sdlection is that the dternative must have an ODP of 0.05 or less. All dternatives that are
selected must meet performance criteria. Other considerations include materid availability and cogt.
Spedific information on dternatives is available from your Enginearing Field Divison (EFD), Enginesring
Fied Activity (EFA) or your Public Work Center (PWC). Information can also be obtained from the
U.S. Navy Shipboard Environmental Information Clearinghouse (SEIC) at (703)416-1132. Another
excellent source of information for dternatives for your equipment is the Origina Equipment
Manufacturer (OEM).

Thethird option isin conflict with the Navy policy and requires awaiver from the Chief of Nava
Operations asindicated in section 6-5.19 of OPNAVINST 5090.1B. This option should be used only
as atemporary measure for equipmernt that isin excellent operationa condition and when availability of
CFCsisfeasble through the trangtion period. In al cases, the overal god of every CFC equipment
management program should be the phase out of CFC refrigerants as required by OPNAVINST
5090.1B. This can only be achieved with the implementation of the first or second option. During the
production phase out of ODSs, CFC refrigerants will become increasingly scarce and prices are
expected to increase. Therefore, during the converson of equipment it isimportant to minimize lesks



and preserve the refrigerant being used in al types of HYAC&R equipment, as required by 40 CFR
82.156(i). This can be accomplished with periodic lesk testing and repair to minimize refrigerant 10ss,
the addition of high efficiency purge units (for low pressure sysems), proper handling of recovered and
recycled refrigerants, and adequate training for personnd. See section 3.

2-2 CFCs HVAC&R Phase out Strategies.

2-2.1 Small Appliances.

The drategy to phase out smdl appliancesthat use CFCs as arefrigerant is by attrition. Smal
gppliances are gppliances that do not normally require routine maintenance of the seded refrigerant
system and have a cooling capacity rating of 5 tons or less. Some examples of smdl gppliances are
refrigerators, freezers, small ice makers, water coolers, vending machines, etc. For the purpose of this
section motor vehicle air conditioners (MVACS) are consdered smdl gppliances. The phase out
requirement of OPNAVINST 5090.1B does not gpply to small appliances. Small appliancesusing a
CFC as arefrigerant should remain in use as long as they are in sound operationa conditions and do not
require expensive repairs or repairs involving opening the appliances refrigerant sysem. Small
gppliances usang a CFC refrigerant should be replaced at the end of their useful life with new CFC free
small gppliances when available.

2-2.2 Other HVAC&R Systems (Appliances).

The drategy to implement the three options available for phase out appliances (other than small
appliances) is covered in the following sections for each of the mgor categories of HVAC&R systems
typicaly found in Navy’s shore facilities. Y our locd EFD/EFA/PWC air conditioning/refrigeration
engineer can provide complete guidance concerning the retrofit/converson dternatives. Table 2-1
provides information on the HCFCs phase out schedules. Table 2-2 provides a quick reference on
NAVFAC' s recommended solutions for the retrofitting/converson HVAC&R systems.

2-2.2.1 Large AC Units (Water Chillers).

Traditiondly, water chillers of over 100 tons capacity have been designed with centrifugal compressors
and CFC refrigerants. The most commonly used refrigerants for this group of equipment were CFC-
11, CFC-12, CFC-500, and HCFC-22. Exigting chillers usng HCFC-22 require no immediate
attention other than prevention of unnecessary refrigerant release per EPA rules. Itislikely these
machines will have reached the end of their useful lifetime before the phase out of thisrefrigerant. The
machines of interest in this section are therefore those using the CFC refrigerants.



Table2-1
Class || ODS Production Phase Out Schedule

Control HCFC-141b HCFC-142b HCFC-22 All other HCFCs
Period (yr.)
2003 Production Banned
3
2010 Production Frozen Production Frozen
(1,3 (1,3)
2015 Production Frozen
(2,3)
2020 Production Banned | Production Banned
€) 3
2030 Production Banned
€)
NOTES:

1. Exemptionsto “Frozen” and “Banned” production identified in parenthesisin the table (other
exemptions not related to refrigeration also apply, refer to 40 CFR 82.4 for more details):

“(1)" Except for usein servicing equipment manufactured before 1 January 2010.

“(2)" Except asarefrigerant in equipment manufactured before 1 January 2020.

“(3)" Except for usein medica devices and export to developing countries.

Table 2-2
NAVFAC Recommended Solutions For HVAC& R Retrofitting

Current Sysem  Age Lessthan 10 years old 10to 20 yearsold older that 20 years
CFC-11 system (Low note 1 notelor 3 note 3
Pressure)
CFC-12/CFC-500 note 2 note2or 3 note 3
system (Med Pressure)
HCFC-22 system no immediate action no immediate action no immediate action
(Class 2)

NOTES

1. Rerofit to aHCFC-123 system. Best done at the time of mgor maintenance.

2. Rerdfit to a HFC-134a system. Best done at the time of magor maintenance.

3. Replace system with aHCFC-123, HFC-134a or HCFC-22 system or other replacement system
Depends on condition of system and estimated cost of new system. Market choice depends on
€CoNnomics.

Conversion during a scheduled overhaul can save $10,000 to $15,000.




Smdll (under 5 tons) hermetic systems (water coolers and small appliances) should be replaced at the
end of their useful life. Buy what is on the market a thetime. Manufacturerswill make ODS free units
in the near future.



2-2.2.1.1 Retrofit of Chillers. Thefirg option isto retrofit CFC-based machinesto an SNAP
dterndive refrigerant. Generdly, this option will be economica for newer machines (those lessthan 10
years old) that are in good operationd conditions. Even for these newer machines, the decison to
retrofit to an dternative refrigerant should be consdered very carefully. The decision should be based
on alife-cycle cost andysis that includes such factors as: mechanica/structurd integrity and remaining
life of the chiller, first cost of conversgon, energy costs (retrofits may change energy consumption rates),
loss of capacity, and operation and maintenance cods. The remaining life must be factored into the
decison since aretrofit will probably not increase the useful life of the machine. A reliable contractor,
the OEM, or an in-house refrigeration technica expert should be able to provide afeashility sudy asa
prerequisite to performing the actud retrofit. As part of the feasibility study, the contractor or in-house
person should be able to provide estimates of efficiency, capacity 10ss, expected lifetime, etc.
Contractors who can perform both the feasibility study and the actud converson aswell as having
strong ties to the OEM should be sought. Strong tiesto the OEM are so crucia because the dternative
refrigerants have different chemica compositions and often use different [ubricants than those specified
inthe original system design. The OEM isin abetter position to know which sedls, gaskets, and other
parts must be replaced to achieve asuccessful retrofit. Thisis especidly important because materia
incompetibility problems that may not surface immediately could eventually lead to catastrophic failures.
Approva by the EPA under SNAP must be a precondition for consderation of any dternative
refrigerant. Alternative refrigerants approved by the EPA and familiar to the OEM should be
consdered asthe only viable options for aconverson.

2-2.2.1.1.1 For low pressure systems, CFC-11 has been the most commonly used refrigerant. Asan
dternative to CFC-11, HCFC- 123 is the recommended subgtitute but, it is not a drop-in subgtitute and
extensve system modifications are necessary. Although the same oil as used in CFC-11 systems can
be used in the HCFC-123 systems, HCFC-123 isamore aggressve solvent. Depending on the
congruction of the particular chiller, converson to HCFC-123 may require that seals, gaskets,
bushings, digphragms, motor insulation, or even the compressor motor be replaced. A retrofit
addressing only the materid compatihbility requirements would likely result in efficiency losses of up to 5
percent and capacity reductions up to 20 percent. Correcting this with modifications to the compressor
and refrigerant flow metering devices, the decrease in efficiency would be between 2 and 4 percent with
alossin capacity of lessthan 5 percent. The cost for thistype of retrofit on a hermetic chiller should run
about 20 to 40 percent ($60 to $140 per ton) of the cost of replacement chiller.

2-2.2.1.1.2 For high pressure systems using CFC-12 and CFC-500, the recommended substitute is
HFC-134a. HFC-134a has shown excelent materid compatibility with polymers and metas used in
centrifugd chillers. However, the minerd oilstypicaly used with CFC-12 are insoluble in HFC-134a.
The HFC-134a systems must use synthetic oils. A direct retrofit from CFC-12 or CFC-500 to HFC-
134athat includes the new refrigerant and service time to flush the system of its minerd oil and recharge
with the recommended synthetic oil will cost gpproximately 26 percent of anew chiller price. The
retrofit from CFC-12 will resut in an 8 to 10 percent capacity losswith a1 to 2 percent lossin
efficiency. Retrofits of CFC-500 chillers result in little or no capacity loss and about 0.5 percent
efficiency loss. Aswith the low pressure systems, a more extensive retrofit can regain the capacity and




efficiency of the origina configuration. Thiswould require changesin impdler and/or speed. Overdl
retrofit costs generally range from $20K to $70K per system.

2-2.2.1.2 Replacement. The second option for compliance is replacement of exising machineswith
new ones. This option should be reserved for machines not cost-effective to fully repair or retrofit.
Generdly, this option will be economica for older machines (those more than 20 years old). Even
though HCFC refrigerants are scheduled for phase out, for the near future it is perfectly acceptable to
purchase new equipment that uses EPA’s SNAP approved refrigerants. Asshown in Table 2-1,
production of new HCFC-141b will be banned for both existing and new systems beginning in year
2003, but it is not expected to affect the HVAC&R industry because of its limited use. Comparatively,
the production of HCFC-22 and HFCF-142b will be frozen in year 2010 but will dlow production to
continue for servicing equipment manufactured prior to 1 January 2010 until year 2020. For al other
Class Il HCFCs, like HCFC-123, beginning in year 2015 production will be restricted (frozen) but will
alow production to continue for servicing equipment manufactured prior to year 2020 until year 2030.
The useful lifetime of  equipment usng HCFC refrigerants will likely not extend beyond the banning of
new refrigerant production. The mgor dternatives for new chillers are HCFC-22, HCFC-123, and
HFC-134a. HFC-134aisthe dternative with a zero-Ozone Depleting Potentid.

2-2.2.1.3 Maintain/run as-is. Thethird option for dealing with existing CFC equipment isto leave it
running as-is. Because of the Navy policy, this option should be looked at as atemporary/trangitory
measure preceding the find phase out of the system. If the CFC system will be kept maintain/run as-is
beyond 31 December 2000 awaiver from CNO (N45) will be required per Section 6-5.19 of
OPNAVINST 5090.1B. Thisoption is probably most appropriate for older chillersin good operating
condition. Waiverswill most likely not be granted by CNO. Therefore, facilities should diminate Class
| ODS as soon as possible. Consdering the budget cycle, activities have no timeto delay. Hopefully,
replacement CFC refrigerants will continue to be available as recycling and reclamation programs
develop, dthough the cost will surely continueto rise. The avallability of CFCsfor the continuing
maintenance/servicing of the equipment is the most important factor to consider to establish the time that
this option will bein place. 1t is aso important to understand that the Navy’s Class | ODS Reserveis
for the exclusve use of the established mission critica applications. Practicdly dl shore ectivities
HVAC&R sysems are NOT consdered misson critica goplications. Thus the success of this option
will depend on management and service practices that minimize the need for purchasing replacement
refrigerant. An important advantage to maintaining some of the equipment in its current configuration is
that maintenance personnel are dready familiar with the operation and maintenance procedures. This
could help prevent maintenance personnel from being overloaded with new operation and maintenance
procedures.

2-2.2.2 Small to Mid-Sized Equipment. These machines serve air-conditioning loads of less than
100 tons and are generally based on reciprocating compressors usng HCFC-22. HCFC-22 isaClass
I ODS and does not now need to be replaced. Examples of this type of equipment are window air-
conditioners, family housing split units (e.g. heat pumps), and smdl building air-conditioning units. These
units should only be replaced at the end of their useful lifetime. Replacement with smilar units (HCFC-



22) is probably the best choice during the period up to the year 2000. It is anticipated that, systems
using the next generation of refrigerants will gppear by the turn of the century.

2-2.2.3 Cold Storage and Refrigeration. The cold storage and refrigeration equipment isthe
remaning group using large amounts of CFC refrigerants. This segment of the CFC-based equipment
inventory is especialy important because the sysems are normally custom-designed and fidld-
asembled. Thisincreasesthe likdihood of refrigerant leaks developing in the system as compared to
OEM -designed and manufactured package units. Examples of this group of equipment are systems
used for retall food refrigeration and warehouse food storage. These systems are usudly designed
around reciprocating compressors. The larger systems (compressors larger than 5 Tons) generdly use
CFC-12 astherefrigerant. Smaller systems are for use with CFC-12, CFC-500, or HCFC-22,
depending upon the application.

2-2.2.3.1 Small/Self-contained Equipment. An important exception to the recommendations for this
group are the smdl, sdlf-contained refrigeration systems such as refrigerators, reachin coolers,
beverage coolers, etc. These sysemstypicaly contain only asmall amount of refrigerant and develop
leaks only under rare circumstances. Any equipment with less than 5 tons cagpacity does not require
retrofit or replacement until the end of its useful life. Asindicated in Section 2-2.2.2 above, even though
they may be using CFC refrigerants, these systems (5 tons or less) should only be replaced with non
CFC systems when there has been a system failure and repair is not economica. Any of these smdll
systems with more than 5 tons capacity are not exempted from the Navy phase out policy and will
require awaiver from CNO unless they are phased-out prior to 31 December 2000.

2-2.2.3.2 Equipment Usng HCFC-22. Aswith arr-conditioning, cold storage and refrigeration
equipment usng HCFC-22 should be maintained as-is. This should be the only refrigerant run as-isfor
Cold Storage or Refrigeration gpplications. The only exception should be systems that, because of age
or design, are leaking excessively and cannot be repaired economically. As discussed earlier, HCFC-
22 has been approved by the EPA for use as atrangtion refrigerant and will continue to be available
until 1 January 2020.

2-2.2.3.3 Retrofit. Some refrigeration equipment isbeing retrofitted. Table 2-2 provides a quick
reference to the most common solutions. Y our loca EFD/EFA/PWC air conditioning/refrigeration
engineer can provide complete guidance concerning the retrofit dternatives. The most common retrofit
isfrom CFC-12 to HFC-134a. Although successful conversions have been reported in the private
sector, this option should be considered with the same caution as the retrofit/conversion of chiller
systems. See Section 2-2.2.1 of this guide for more specific information. Retrofits should only be done
by contractors or in-house experts who are able to demondtrate the economic feasbility of the retrofit
and have strong ties to the OEM. The best candidates for retrofit will probably be newer systems that
arein good operating condition. One of the most cogt effective gpproaches to retrofit is to perform the
retrofit during regularly scheduled servicing.  Equipment modifications necessary for aHFC-134a
system to equa or better the capacity of the existing CFC-12 system include:

(1) replacement or adjustment of the expansion device,

(2) useof aHFC-134acompatible desiccant (filter/drier), and



(3) replacement of incompatible materias.
Especidly important isto flush the old ail from the system and replace it with an HFC- 134a compatible
oil. Generdly, medium to high temperature (above zero degrees Casius) HCFC- 12 systems have been
retrofitted since changing the compressor displacement is not necessary.

2-2.2.3.4 Ancther option isto replace old units with new equipment. This requiresthe largest initid
investment. The best candidates are systemsin poor condition and that cannot cost- effectively be put in
good condition. New equipment refrigerant must be from the SNAP list. Typica choices are HCFC-
22, HCFC-123 or HFC-134a.

2-2.2.3.5 Toretrofit sysemsthat use R-13 or R-503 the best dterndtive is a change-out to HFC-23.
This refrigerant provides less capacity than R-503 but, more capacity than R-13. With this refrigerant
there will be higher discharge temperatures.

2-3 Blended Refrigerants.

Some chemica manufacturers have blended refrigerants for dmost every application NAVFAC does
not recommend any blend. Blended refrigerants should be used only if thereis no other option. If a
blend is used in existing equipment it should be atemporary step before a system is replaced and should
never be used for more than 12 morths. Blends are not recommended as a permanent solution at this
time. Inafew yearsif blends prove to be trouble free they very well may be the answer for certain
goplications. New equipment should be ingdled usng HCFC-22, HCFC-123 or HFC-134a.

2-4  Energy Efficiency and Economic Analysis.

With the phase-out of the CFCs refrigerants the HVAC&R industry was forced to find ozone safe
dternative refrigerants. Unfortunately, the thermodynamic properties of most of the dternative
refrigerants are inferior to their predecessors. This required the improvement of the mechanica
components of the HVAC& R equipment to compensate the lossin efficiency resulting from the less
effective thermodynamic properties of the dterndive refrigerants. Improvement of the mechanica
components resulted in anew generation of HVAC&R equipment that uses dternative refrigerants and
has sgnificantly better efficiencies than those manufactured afew years ago that used CFC's
refrigerants. Energy efficiency is equivaent to monetary savings. For example, replacing a 500 ton
CFC chiller that has 0.85kW/ton efficiency with a 500 ton nont CFC centrifuga chiller that has 0.60
kWiton efficiency and is used for 2000 equivaent full load hours (EFLH) per year can save about
$15,000/year at an energy rate of 6.0¢/kWh. [500 tonsx 2000 EFLH x 0.25 kW/ton (efficiency
difference) x $0.06/kWh cost = $15,000/year savings] |If instead of using the 60 kW/ton centrifuga
chiller you use a centrifugd chiller that has 0.50 kW/ton efficiency you can save an additiona
$6,000/year when compared to the origina 0.85kW/ton efficiency CFC chiller. Additiona savings are
possible when the notion of “integrated chiller retrofits’ is considered to cdculate the cooling capacity of
the new chiller. For example, the use of this notion can demondirate that the capacity of anew chiller
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should be 450 tons instead of 500 tons. Integrated energy efficiency practices should be considered for
determining the appropriate Size of the equipment and an economic analys's (often referred aslife cycle
cost andysis) should be performed. The use of the “ Economic Analysis Handbook, NAVFAC P-
442" isrecommended to maximize the use of available resourcesto achieve the given objective
in an effective and efficient manner. Your EFD, EFA, or your PWC can help you choose the most
gppropriate converson dternative after considering both energy and economic factors.

2-4.1 Integrated Energy Efficient Practices.

In many cases, the load for anew or retrofitted chiller can be sgnificantly reduced by accomplishing
integrated energy efficient practices. When congderation is given to other available technology that
improve the energy efficiency of buildingsit may be possble to retrofit or replace existing air
conditioning systems with smaler capacity systems. For example, the new chiller’s capacity should be
basad on the ASHARE caculation procedure congdering the new chiller efficiency in conjunction with
other existing and/or proposed building and system energy improvements rather than replacement with a
chiller of the same sze. Under the same principle a chiller that has been retrofitted for usng anon ODS
refrigerant or aClass |1 ODS refrigerant may be adequate even when the resulting cooling capecity is
lessthanitsorigind. Anintegrated chiller retrofit combines the replacement of the CFC refrigerant with
energy efficiency improvements to the cooling system (such as adding variable frequency drives, variable
ar volume, or upgrading the control system) or measures to reduce cooling loads by improving the
building lighting or the insulation of the building. A load anadlysis should be performed as part of the
ODS converson Plan to obtain estimates of anticipated reduced load capacities and consider thesein
determining the size (tonnage) needed for the new or retrofitted system.

2-4.2 Energy Efficiency Requirements for the Procurement of Heating, Ventilation
and Air-conditioning (HVAC) Equipment.

The following energy efficiency rdaed requirements must be considered for the procurement of HVAC
equipment for Federd buildings.

@ 10 CFR 435.108 - HVAC equipment. 8108.8.3.1.1. of 10 CFR 435 sets minimum
equipment efficiency standards for Federd buildings by requiring that HVAC equipment indaled in
Federd buildings have aminimum efficiency of not less than the vaues shown in Tables 8.3- 1 through
8.3-10 of 10 CFR 435.108.

2 Executive Order 12902 - Energy Efficiency and Water Conservation at Federal
Facilities. Requiresthat each agency increase, to the extent practicable and cost effective, purchases
of productsthat are in the top 25 percent of energy efficiency for dl smilar products, or products that
are a least 10 percent more efficient than the minimum level that meets Federa standards.

2-4.2.1 Example of Energy Performance Analysis Thefallowing isan example of the goplication of
these requirements for the procurement of a centrifugal water chiller. Because chillers operate at less
than full load most of the time and chillers efficdency vary with load the analysis should be
made for both full and partial load conditions. Letsassume that the efficiency performance range
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of amilar chillers available in the market is from 0.50 kW/ton to 0.75 kW/ton for the least and most
efficent respectively.
Determine the applicable Federa standard per 40 CFR 435.108: Per Table 8-3.7 of 10 CFR
435.108 the applicable standards are:
Coefficient of Performance (COP) = 5.2 (full load) = 0.676 kW/ton
Integrated Part Load Vaue (IPLV) = 5.3 (partid load) = 0.663 kW/ton
Cdculate the minimum performance sandard: Per the Executive Order 12902 should be at
least 10% more efficient than the minimum level that meets that Federd Standard.
0.676 kW/ton x 0.90 = 0.608 kW/ton (Full load)
0.663 kW/ton x 0.90 = 0.597 kW/ton (Partial Load)
Cdculate the desired performance standard range usng the efficiency range avallable in the
market: Per the Executive Order 12902 isthe “top 25% range’.
Upper limit =[0.50 kW/ton + (0.75 kW/ton - 0.50 kW/ton ) x 0.25]= 0.563 kW/ton
Top 25% rangeis (from 0.50 kW/ton to 0.563kW/ton)
Per Executive Order 12902 higher efficiency equipment within the top 25% (from 0.50 kW/ton to
0.563kW/ton) should be used if alife circle cost andysis (per methodology established in 10 CFR
436.11) showsit will be paid back in 10 years or less. Otherwise the equipment at least should have a
performance equd to the caculated minimum performance standard (0.608 kW/ton for full load, and
0.597 kWiton for partia load, in this example).

2-4.3 Department of Energy (DOE) and General Service Administration (GSA)
Basic Ordering Agreement (BOA) for Chillers. DOE and GSA worked in coordination to
develop aBOA and a st of specifications for the procurement of chillers by Federd agencies that
meets the requirements of Executive order 12902. The BOA is an innovative, streamlined procurement
process for 100 to 2,000 ton commercial centrifuga and rotary screw water-chilling packages. The
DOE-deve oped chiller specifications were based on the lowest life cycle cost andysis (LCCA) and the
minimum efficiency criteriafor centrifugd and rotary screw water-chilling packages. DOE has dso
developed a software package illustrating mock procurement scenarios using the chiller BOA, and one
that produces evauations of vendors chillers bids based on LCCA. Both software are available from
DOE. For information on the GSA BOA' s term and conditions, contact the GSA Contracting Officer,
at (817) 978-2929 and specify publication #CHIL00O01. For information regarding the DOE-
developed chiller specifications and software call the DOE Defense Programs Construction and capita
Projects office at (301) 903-3557 or Systematic Management Services, Inc. at (301) 353-0072.

2-5 Selection Process Guide.

Figure 2-1 shows a amplified process for selecting an dternate refrigerant. Figure 2-2 shows a
graphica form of sdecting aHVAC& R equipment with consderation to its energy efficiencies. Thisisa
of agenerdization. To insure the correct decison is made, each system should be examined by an
engineer or another quaified technician to determine the best solution.
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2-6  Budgeting Phase Out of CFCs HVAC&R Systems.

Appendix A provides copy of Chapter X1 , Ozone Depleting Substances, of the Cookbook, which
provides a menu of items identifying regulatory requirements and budgetary cost guidance on specific
ODS requirements. Converson codts related to improvements of the HVAC&R system air distribution
ducts or energy efficiency integrated improvements are not considered environmenta requirements and
therefore are not funded by the Navy Environmental Compliance Account (NECA). The enclosed
version of the Cookbook isthe latest to this date and was updated by NAVFAC for the environmental
project submissions of the Navy Environmental Program Basdline Assessment Memorandum (BAM)
for the 2000 Program review (POM-00).

2-7  Additional Considerations For Conversion of HVAC&R Systems. The
following are Stuations that could affect conversion plans and should be considered during the planning,
design and/or congtruction stages of the conversion work.

2-7.1 Presence of Asbestos Containing Materials. Itis extremey important to contact the
activity’s Asbestos Program Manager to verify the presence of asbestos containing materids (ACM) in
any area of abuilding or an equipment that will be affected by the converson work. Dueto its
advantageous physical properties ashestos was commonly used in buildings and equipment for therma
insulation, and fireproofing. ACM can become hazardous when, due to damage, disturbance, or
deterioration over time, release fibersinto the air. Inhdation of asbestos fibers has been shown to cause
very serious hedlth problems such as asbestoss and lung cancer. Theremovd of existing HVAC&R
systems and/or its components, when located in close proximity to ACM, can result in the disturbance
of these materids and the release of ashestos fibers with the potential contamination of personnd and
property. Remova of asbestosis gtrictly regulated by both the Occupationa Safety and Hedlth
Adminigration (OSHA) and EPA with specific regulatory requirements applicable to notification,
surveillance, controls, work practices, recordkeeping, worker protection, training, and trangportation
and disposal of removed ACM. The gpplicable Navy policy is contained in OPNAVINST 5100.23
series, Chapterl7.
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2-7.2 Questions To Ask Before Retrofitting With an Alternative Refrigerant. EPA
recommends that before resources are committed to retrofit an exising HVAC& R system with an
dternative refrigerant appropriate answers to the following questions should be obtained. Many new
dternative refrigerants marketed for use in the motor vehicle and stationary/commercia sectors are
being touted by their manufacturers and distributors. Whether you are a Navy-wide digtribution or a
one-man sarvice shop, you should take the time to determine how well an dternative will work and
whether it may pose any problems for your customers or liability for you. Consider asking your
supplier, whether it isthe refrigerant manufacturer or a digtributor, the following questions.

Istherefrigerant on the Environmental Protection Agency's SNAP (Significant New
Alternatives Policy) Program list of acceptable substitutes? If so, arethereany restrictions
on how therefrigerant can be used?

EPA's SNAP program determines what risks dternatives to CFC or HCFC refrigerants pose to human
hedlth and the environment. EPA evauates the dterndtive refrigerant's ozone- depleting potentia,, globa
warming potentid, flammability, and toxicity. The SNAP evauation, however, does not determine
whether the dternative will provide adequate performance or will be compatible with the components of
an alc or refrigeration system. Cdl the EPA’ s Hotline number (800) 296-1996 for the SNAP fact sheet
on dternative refrigerants and for lists of refrigerants accepted under SNAP. EPA may place conditions
or redtrictions on how an dternative can be used. Both service technicians and do-it-yoursdf who use
dternatives found unacceptable under SNAP or ignore use conditions have violated the Clean Air Act.

What does the syssem manufacturer have to say about thisrefrigerant and whether it
iscompatible with your system components?

Because of the wide range in equipment types and designs, EPA does not issue retrofit procedures.
The best source of information on how a given subdtitute will perform in a system are the manufacturers
of the system and its components. In addition to questions about the dternative' s performancein a
particular end use, you should determine whether charging a syssem with a new refrigerant will void any

waranty.

What recycling and/or reclamation standards apply to therefrigerant? Can therefrigerant
be recycled or reclaimed to those standar ds?

The Clean Air Act requires that EPA establish standards for the extraction, recycling and reclamation*
of refrigerants, including aternatives accepted under SNAP. For example, the Agency will shortly
publish proposed standards for extracting, recycling and reclaming R-134a, a SNAP-approved
subgtitute for CFC-12 in both motor vehicles and stationary/commercid gpplications, and for extracting
and for extracting other refrigerants from motor vehicle air conditioning systems. Until standards are
written for recycling any motor vehicle refrigerant other than HFC- 1344, recycling of those refrigerants
isillegd. The Agency's sandards for extraction and recycling refrigerants in motor vehicles are
generaly based on Society of Automotive Engineers (SAE) sandards. EPA's standards for reclaiming
refrigerants from motor vehicles and sationary/ commercia alc and refrigeration systems are generaly
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based on Air-Conditioning and Refrigeration Ingtitute (ARI) standards. If these standards have not
been published by EPA for a particular dternative, then they may be under development by EPA, SAE
or ARI. Check to make sure that the refrigerant manufacturer intends to work with these organizations
to develop uniform methods for extraction, recycling and reclamation. 'Y ou can cal the Hotline number
listed above to determine the status of EPA standards and requirements.

* Reclamation isthe reprocessing of refrigerant to aleve of purity which permits the refrigerant to be
reused in another a/c or refrigeration system. Recycling refrigerant involves deaning the refrigerant
without meseting al of the requirements for reclamation. EPA regulations issued under section 609 of the
CAA dlow refrigerant used in motor vehicles to be recycled on Ste or reclamed off gte, while section
608 regulations govern refrigerant used in home alc and refrigeration and other gpplications, which must
be reclaimed prior to reuse in another system. Unless the exigting refrigerant is contaminated it can be
reused in the same system that it was removed from.

Hasthe alternative refrigerant been evaluated by ARI (the Air-Conditioning and
Refrigeration Ingtitute)? If an alternative isto bereclaimed, will it bereclaimed to ARI's 700
sandard? If not, then how will the purity of thereclaimed alter native refrigerant be assured?

ARI, an ac and refrigeration manufacturers trade association, devel ops standards for the industry.
ARI's 700 standard specifies acceptable levels of refrigerant purity for fluorocarbon refrigerants
induding R-12, R-22, R-1344a, R-500, and R-502 and for certain refrigerant blends. The purpose of
the 700 standard isto enable users to evaluate and accept or reject refrigerants, whether virgin,
reclamed or repackaged. Reclamation of these refrigerants in both the motor vehicle and
gtationary/commercid sectors must follow the 700 standard.

Hasthe alter nativerefrigerant been classified by ASHRAE (the American Society of
Heating, Refrigerating and Air-Conditioning Engineers) under Standard 34?

ASHRAE sets many of the stationary alc and refrigeration industry's standards and guiddlines.
Standard 34, together with Standard 15, provides a uniform method of rating refrigerants for toxicity
and flammability, assgns refrigerant numbers (eg., R-12 or R-502), and establishes safe practicesin
designing and ingdling equipment. ASHRAE aso publishes other guidance and technica information.
Before ARI determines that its 700 standard should apply to a particular refrigerant, the refrigerant
must receive a classfication from ASHRAE. ASHRAE dassfication is not required to gain SNAP

acceptability.
Isthealternativerefrigerant flammable?

As noted above, both ASHRAE and EPA eva uate refrigerant flammability. As part of its SNAP
review, EPA requires that a new refrigerant be tested according to the American Society of Testing
Materids (ASTM) E-681 testing method. E-681 is used to determine the concentrationsin air at
which a substance is flammable, at norma atmospheric pressure. For example, CFC-12 is classfied
as nonflammable because a no concentration isit flammable. In contrast, many hydrocarbons ignite at
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concentrations as low as 2% by volume. In addition to testing the refrigerant itsdlf, if ablend contains
aflammable component, EPA requires leak testing to ensure that the compaosition does not change
and become flanmable. There are dso other measures of flammability (flash point, autoignition
temperature, etc.) that may be relevant for SNAP review. If asubdtitute isflammable, EPA requiresa
comprehensive risk assessment for each proposed end-use. Thisrisk assessment estimates the
likelihood of fire and the potentia results if afire were to occur, in addition to suggesting measures to
mitigate thisrisk. Without such arisk assessment, EPA cannot accurately assess the risk posed by the
refrigerant's flammability. State governments, fire marshas, building code organizations, and other
locd authorities may have issued prohibitions or other regulations related to flammable refrigerants.
Check with them before buying, digtributing, or using a flanmable refrigerant.

Istherefrigerant readily and widely available?

If aservice technician charges a system with an dternative refrigerant that later becomes unavailable,
then at the next servicing, the system may have to be retrofitted to another gppropriate subdtitute.

What ismy liability (and that of thosethat sell) if | put in a customer's system an
alternative refrigerant not yet approved by EPA?

Under EPA regulations, arefrigerant manufacturer must submit information on anew refrigerant for
SNAP review at least 90 days before marketing the product. This 90-day period is required by
Section 612 of the Clean Air Act, but the Act did not prohibit sale and use of that refrigerant after the
90-day period. Thus, if the Agency is dill engaged inits review when the 90 days dgpses, the
product can be sold and used, even though it is not "EPA approved.” However, EPA may laer
determine that the product is unacceptable under SNAP. 1t makes sense, then, to determine whether
SNAP review is complete -- if nat, it may be only temporarily legd to use the dternative refrigerant.
If you purchased the refrigerant during the SNAP review, and EPA later determinesthat it is
unacceptable, you may be stuck with alarge inventory of refrigerant no one can legdly use!

Note: The CAA only granted EPA the authority to regulate the use of dternative refrigerants, not the
sale of them. Evenif EPA determines that an dternative is unacceptable, it is il legd to sl it.
However, putting it in a customer’ s alc or refrigeration system is considered use, not sale, so aservice
technician who charges a system with an unacceptable refrigerant may be subject to a $25,000 fine
and up to five years jall time.
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3. LEAK DETECTION AND PREVENTION GUIDELINESfor HVAC&R
SYSTEMS

Lesk detection and prevention is not only a desirable practice but in many cases it is arequirement by
law. In accordance with 8608 of the CAA, EPA promulgated regulations that contain required
practices to reduce the emissions of ODS refrigerants from HVAC&R equipment. Thisregulation is
contained in Appendix E-2 of this guide, codified as 40 CFR Part 82, Subpart F. Thisrule regulates
refrigerant emissions resulting from the norma operation of HVAC& R equipment as well asthose
practices associated with the maintenance, servicing, repair, or disposal of the equipment. Therule
requires periodic monitoring of leak rates, record keeping, notification of excessve legk rates, and
repair or dimination of HVAC& R equipment having 50 pounds or more of norma operating full
refrigerant charge with an excessive lesk rate. See additiond detailsin Section 6 of thisguide. It should
be noted that for refrigeration systems that have two or more refrigeration circuits that are completely
isolated from each other (i.e., they are designed to prevent mingling refrigerant from one circuit with
refrigerant from ancther circuit), each of the circuits are consdered independent refrigerant circuits.
Lesk repair requirements apply only if the independent refrigerant circuit has more than 50 pounds of
refrigerant. For information on the Navy Policy regarding determination of refrigerants leskage rates see
Navy ODS Advisory 96-02(Appendix C-3) and Navy ODS Advisory 96-03 (Appendix C-4).

Section 3-9 providesinformation on NAVFAC' s Ozone Depleting Substances Inventory Tracking and
Management System computer software which can be used to calculate refrigerant leskage rates.

3-1. Operations and Maintenance.

All equipment should be used in accordance with manufacturer’ s recommendations. All equipment must
be properly operated and maintained to assure minimum refrigerant leskage.

3-2. Monitoring and Inspections.

3-2.1 General. Proper and frequent inspections of equipment can prevent failures and can minimize
refrigerant leekage. A smple waking ingpection can reved things such as ail lesks and in some cases,
excessve refrigerant lesks. A portable lesk detector can amplify this search for refrigerant legks. In
generd, asystem that isroutingly inspected islesslikdly to leek. Record keeping and frequency of
inspections are two of the most important aspects of a sound leak detection and prevention strategy.
The appropriate frequency of ingpectionsis dependent on many factors such as regulatory requirements,
manufacturer guidance, the performance history of the equipment, its age, and the conditions of its
working environment. This section isintended to be used as a guide to develop your site specific lesk
detection and prevention srategy. The following sub-sections are divided based on the main
components of HYAC&R systems.
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3-2.2 Compressors. Themost important routine compressor inspection would be for oil lesks.
This could indicate a sedl lesk that would probably either leak refrigerant out of or air into alow-
pressure system.  Seals on open compressors that are shut down for any length of time will dry ou.
The sedl faces should be diled periodicaly. This can be done by turning or running the compressor to
insure that the sed has a continuous ail film for seding. The adsence of ail or the presence of excessve
amounts of refrigerant in the ail reservoir should aso be noted during the ingpection. Both conditions
can cause compressor failure and result in loss of refrigerant. The presence of water in the oil reservoir
can indicate an eroded water-cooled oil-cooler. This could ultimatedly cause bearing falure and
introduce water into the refrigerant. Periodic oil analyss should be performed to determine the
condition of the compressor. The gppearance of bearing metas, tube meta's, and contaminants can be
used to catch afallure beforeit occurs. Catastrophic damage can therefore be avoided.

Typically, critical parameters for a compressor are pressures, temperatures and vibration levels.
Oil temperatures should be maintained within design tolerances to maintain bearing life and performance.
Qil pressure must be held within design tolerances in order to supply adequate lubrication to prevent
bearing overheating and to maintain seding surfaces. Excessive vibration could damage the sedls and
will eventualy damage the compressor. Damaged sedswill result in oil and refrigerant lesks
Refrigerant temperatures and pressures a the compressor suction and discharge should a so be logged.
These will give performance indications that can be tied to carryover caused by faulty evaporator
eliminators and high liquid level in the evaporator.

3-2.3 Heat Exchangers.

3-2.3.1 Shdl and Tube Condensersand Evaporators. Condensers should be opened annudly and
evaporators as often as needed to alow visual ingpection of the tubes, the tube sheets, and the heads.
The ingpection should detect excessive corrasion, plugging of tubes, and binding of the tube sheets
(excessive fouling should aso be gpparent). An eddy current test may be performed to check relative
tube wall thickness. Additionally, on the refrigerant Sde, a pectrographic oil andysswill show
excessive tube meta buildup which isan indication of interna tube damage. These ingpections can
minimize catagtrophic fallure of the tubes and will alow scheduling the timely replacement of damaged
tubes.

3-2.3.2 Evaporators. Checksof performance logs of the evagporator and review of servicelogs can
show evidence of excessve fouling or pluggage, low or high refrigerant levels, damaged heat
exchangers, etc. Fouling or pluggage can cause tube lesks directly due to erosion or indirectly if low
evaporator temperatures are experienced in the evaporator. This can cause freezing in the tubes and
rupture the tube. Low refrigerant levels can decrease performance, reduced capacity, and cause
excessvely low evaporator pressures and temperatures.

3-2.3.3 Direct Expansion (DX) Coilsand Air-Cooled Condensers. These heat exchangers can
generdly be inspected externdly when the air handlers are shut down. Visud ingpection should include
condition of the fins, excessve fouling with foreign matter, corrosion of fins and tubes, gppearance of ol
leaks, dye leaks on equipment charged with adye leak detector, cracksin tubes or manifolds, etc.
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3-2.3.4 Condensers. By checking system temperatures and pressures, the presence of air and non
condensables can easily be confirmed and corrective action taken without excessive refrigerant |oss.
Periodic checks of water flow, pressure drops, and temperatures will confirm that the system is not
fouled and that the tubes are not subjected to excessive velocities, both of which can cause erosion.

3-3 Purge Units. Sgnificant losses can occur here. A smple waking ingpection will show if the
purge unit isworking properly. Purge system pressures should be compared to design values. Oil and
water levels should be checked. Excessive water collection in the purge units can indicate ar in-leakage
or atube leak. The pressure relief set point should be checked and adjusted at least monthly. At least
annualy, amechanica purge unit should be opened and ingpected for ail fouling and corroson. The
purge unit should be fitted with arun indicator which notes either operating time or number of
discharges Thisisan indication of the condition of the purge unit and leskage in the refrigeration
system. Air purgers are used to remove air from the refrigeration systemsin order to improve
performance and to minimize corroson of the internd surfaces. A well-desgned and maintained system
should need to use an air purge system only a minima amount of time. Continuous air purge units are
primarily rdevant to units which operate a sub-atmospheric pressures. Air purge units are dso used to
purge air introduced into systems during charging and servicing. The massratio of refrigerant ot to air
purged varies from as much as 8 parts of refrigerant per part of air to aslow as 1 part of refrigerant per
part of ar, depending on the purge unit design and the type of refrigerant. Significant savings of
refrigerant can be accomplished by lowering the condensing temperature of the refrigerant in the air
purger. Higher pressure operation within the purge condensing chamber can aso reduce refrigerant
loss. Some designs of air purgers aso can collect water that has lesked into the system from air or
tubes lesks. If the air purger is exposed to a corrosive environment, the materias of construction should
be capable of withstanding the acidic conditions to which the purge unit isexposed. Theair purger is
designed to operate by exchanging heat to asink. It is preferable to use aslow atemperature heat snk
as possble, to alower limit of approximatey 35°F to avoid freezing moisture in the system.  If ambient
ar isused asthe gk, the relief pressure must be set so thet it will dlow the refrigerant to be condensed.
Otherwise the ar purger becomes a suction pump that constantly discharges refrigerant to the
atmosphere. The same holds true for refrigerant or water-cooled heat exchangers that use pressure as
the st relief point. Some mechanical air purgers use oiled reciprocating compressors. Excessive oil
carryover can foul heat exchangers and cause purge devices to become non-functiona. Thiswill cause
the unit to pump refrigerant from the refrigeration system and can cause excessive refrigerant loses.
Care must be taken to keep ail in the compressor and not in the heat exchanger. Consideration should
aso be given to replacing oiled reciprocating compressors with oil-less compressors. The purge unit
should be monitored automeaticaly since the operation is a prime indication of air leskage into the
system. This can be done with a run-time indicator, a recording purge flow meter, or some other device
that indicates how much the purge is operating.

3-4 Maintenance

3-4.1 Compressor Maintenance. Predictive, scheduled, and preventive maintenance techniques
should be practiced with dl types of compressors. Severa key parameters to the successful continued
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operation of a compressor can be checked externally on the compressor without a teardown; however,

the compressor must be opened periodicaly for inspection and maintenance. (Opening any compressor

introduces the possihility of refrigerant loss and sedl problems when the system isrestarted.) The

equipment manufacturer’ s operating guides should be consulted concerning the recommended

frequency. Some typical frequencies for various equipment types are shown in the following teble.
Freguenciesfor Periodic Teardown

Pogtive Displacement (Reciproca and Screw)

Norma Temperature 5 Years or 15,000 hours of Operation
Low Temperature 2Years

Centrifugd Units

Norma Temperature | 5Years

Open Units Annudly for Externd Bearings and Sedls

3-5 Additional System Maintenance. Severd itemsto be noted during mgor interna
inspections include metering or expansion devices, diminators in the evgporator, suction dampers and
butterfly dampers (air seals), dide-vave operators, cylinder unloader mechanisms, discharge-lineail
separators and coolers, filter-dryers, etc. The presence of excessve rust and loose materid should be
noted and corrective action taken.

3-6 General Logs. Routine operating logs should be kept so that the operator knows how much

refrigerant and oil are used. Table 3-1 provides dataitems that should be logged at leest daily on
centrifuga and large pogtive digplacement systems.
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Table 3-1
Recommended Routine Operation L ogs

Item No. Log Items
1 Chilled water or other secondary coolant temperatures
2 Chilled water Outlet temperatures
3 Chilled water or secondary coolant flow
4 Chilled water or other secondary coolant inlet pressures
5 Chilled water Outlet pressures
6 Evaporator refrigerant pressures
7 Evaporator Temperatures
8 Condenser refrigerant pressure
9 Condenser Liquid temperature
10 Condenser water inlet temperatures
11 Condenser Outlet temperatures
12 Condenser water inlet pressures
13 Condenser water outlet pressures
14 Condenser water flow (if available)
15 Refrigerant levels
16 Oil pressures
17 Oil temperatures
18 Oil leves
19 Compressor refrigerant suction temperature
20 Addition of refrigerant
21 Addition of all
22 Vibration leves (if monitored) or observation that vibration is not excessve
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3-7 Evacuation, Leak Testing, and Charging. Portableleak testing devices can be used to
find refrigerant lesks when only trace quantities of refrigerant arein the system. Also available are
portable helium detectors that can find smaller lesks. It isimportant that al lesks are noted and repaired
immediady.

3-7.1 Leak Detection Methods

3-7.1.1 Water Submersion test. The most popular method of lesk and strength testing is the water
submersion test. The unit or component is pressurized to the specific positive pressure and submerged
in awdl-lighted tank filled with clean water. A long time may be needed to obtain the leek sengtivity
desired.

3-7.1.2 Pressuretesting. Theunit isseded off under pressure or vacuum, and a decrease or risein
pressure versustimeis noted. The disadvantages of thistest are the time involved, the lack of
sengtivity, and the inability to determine the exact location of the lesk.

3-7.1.3 Soap Bubbleleak Test. A pressurized system’s suspected lesk areas are brushed with a
sogpy solution. Bubbles will form in the immediate leek zone.

3-7.1.4 HalideLeak Testing. The hdide torch is used on sysems charged with a hdogenated
refrigerant. The sengtivity of thistest is gpproximately 30g per year. The gas, drawn across afaintly
bluish flame, turns the flame greenish blue and varies in intengty with the Sze of thelesk. Eachjoint or
area can eadly be probed, thus locating the leak. The senstivity of halide torches is reduced by
refrigerant contamination; therefore, testing should be done in well-ventilated areas or chambers. Large
lesks, even in wdl-ventilated areas, may cause contamination levels so high that smal lesks are not
detected. Caution: Some of the newer haocarbon refrigerant blends may contain flammable
components, the use of a hdide torch may be dangerous, especidly if the lesk islarge.

3-7.1.5 Electronic Leak Testing. The eectronic leak detector consists of a probe that draws air
over aplainum diode, whose podtive ion emission is greetly increased in the presence of ahalogen ges.
Thisincreased emisson istrandated into avisible or audible sgna. Electronic lesk testing shares with
halide torches the disadvantages that every suspect area must be explored and that contamination
makes the instrument less sengtive; however, it does have some advantages. The main advantageis
increased sengtivity. With awdl-maintained detector, it is possible to identify very low leskage rates.
These low rates are roughly equivaent to the loss of 30g of refrigerant in 100 years. Another advantage
isthat the detector can be calibrated in many ways so that aleak can be measured quantitatively. The
instrument also can be desensitized to the point that leaks below a predetermined rate are not found.
Some models have an automatic compensating feature to accomplish this.

With increased sengtivity, the problem of contamination becomes more critical. To usethis
improved sengtivity, the unit under test is placed in achamber dightly pressurized with outsde air, which
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keeps contaminants out of the production areaand carries contaminating gas from lesky units. An
audible sgnd alows the probe operator to concentrate on probing, without having to watch aflame or
did. Equipment maintenance presents a problem because the sengtivity of the probe must be checked
a short intervals. Any exposure to alarge amount of refrigerant causes loss of probe sengtivity. A
rough check (such as air underwater testing), prior to use of the eectronic device, is frequently used to
find large lesks.

3-7.1.6 Fluorescent Leak Detection. Thissysem involvesinfusng asmdl quantity of a fluorescent
additive into the ail/refrigerant charge of an operating system. Leskage is observed as a yelow-green
glow under an ultraviolet (UV) lamp. This method is suitable for halocarbon systems.

3-7.1.7 Mass Spectrometer. The most sengtive leak detection method is probably the mass
gpectrometer. The unit to be tested is evacuated and then surrounded by helium and air mixture. The
vacuum is then sampled through a mass spectrometer, and any trace of helium indicates one or more
lesks. The sengtivity of the mass spectrometer is extremely high. The helium for testing is normaly kept
ingde a chamber completely closed except a the bottom. The unit to be tested is Smply raised into the
lighter-than-air heium atmosphere.

This method, in addition to being extremely sensitive, has the advantage of measuring dl lesks
on dl joints amultaneoudy. Therefore, aquick test is possble. However, the cost of equipment ishigh,
helium is expensive, the ingrument must be maintained carefully, and amethod of locating individud
leaks must be developed.

The concentration of helium needed depends on the maximum legk permissible, the
configuration of the system under tedt, the time it can be lft in the hdium atmosphere, and the vacuum
leve in the systlem being tested; the lower the vacuum leve, the higher the helium readings. Thelonger a
unit is exposed to the helium atmaosphere, the lower a concentration is necessary to maintain the required
sengitivity. If, because of the shagpe of the test unit, aleak occurs at a point distant from the point of
sampling, agood vacuum must be drawn, and sufficient time must be alowed for traces of helium to
appear on the mass spectrometer.

In generd, a hdium concentration of more than 10% is codtly. The inherently high diffuson rate
causes it to disperse to the aimosphere, no matter how effectively the chamber isdesigned. Asin the
case of other methods described, the best testing procedure in using the spectrometer isto locate
cdibrated lesks at extreme points of the test unit and to adjust exposure time and helium concentration
in the most economica manner. One manufacturer of refrigeration equipment found lesks at arate of
1.4g of refrigerant per year using a 10% concentration of helium and exposing the tested system for 10
minutes.

Although the mass spectrometer method is extremely sengtive, the sengtivity that can be used
may be limited by the characterigtics of the tested system. Since only the total legk rate is found with
this method, it isimpossible to tell whether aleakage rate of, for example, 30g per year, isthe result of
onefairly large lesk or anumber of amall leeks. If asengtivity isdedred that rgects units outsde of the
sengtivity range of tests listed earlier, it is necessary to use a helium probe for the location of lesks. In
this method, the component or system to be probed is evacuated fully to clear it of helium; then, while it
is connected to the mass spectrometer, afine jet of helium is sprayed over each joint or suspect area. If
alarge system istested, awaiting period is necessary because sometimeis required for the hdium to
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pass from the leak point to the mass spectrometer. |solated areas, such as return blends on one end of
acoil, may be hooded and sprayed with helium on one end of a coil to determine whether thelegk isin
this region, thus saving time.

3-7.2 Special Considerations. Two generd categories of leak detection may be sdected: one
group furnishes aleak check before refrigerant is introduced into the system, and the other group
requires the use of refrigerant. The methods that do not use refrigerant have the advantage that hest
applied to repair ajoint has no harmful effects. Repairs requiring heat on units containing refrigerant
must have the refrigerant removed and vented before attempting to weld, braze, or solder. This practice
prevents breakdown of the refrigerant and pressure buildup, which would prevent the successful
completion of a sound joint.

All lesk-testing equipment must be cdibrated frequently to ensure maximum sensitivity. The
electronic leak detector or the mass spectrometer is usudly calibrated with equipment furnished by the
manufacturer. Mass spectrometers, for example, are usudly checked by aflask containing hdium. A
glass arifice in the flask alows the helium to escagpe at a known rate, and the operator maintains the
desired sengtivity by comparing the noted escape rate with a known standard.

The effectiveness of the detection system can best be checked with calibrated leaks made of
glass, which can be bought commercidly. These leaks can be built into atest unit and sent through the
normal |esk-detection cyclesto evaluate the effectiveness of the detection method. Care must be taken
that the test leakhole does not become closed. To check againgt closing, the leakage rate of the test
leak must be determined before and after each system audit.

3-8 Low-Pressure Systems. Many large CFC11 and 113 systems are used for chilled-water
refrigeration for building ar conditioning. Usudly, the syslem operates only during the summer air
conditioning season. During the winter months they usudly stand idle and under avacuum. If the
compressors are not rotated, the shaft sed may begin to lesk. The unit will eventudly fill with air,
moisture, and non-condensables. To prevent these problems several measures should be considered.
Periodic rolling of the compressor will keep the sed oiled and functiond. Maintaining the system at a
dight positive pressure will diminate ar in-leskage. A secondary benefit is the ability to sense
refrigerant lesks. This can be accomplished by hesting the condenser-water system or by attaching
electric heatersto the evaporator. (Tight shutoff valves on the water system are necessary.) Care must
be taken to control the pressure at dightly above atmospheric. Excessive pressure can cause refrigerant
to leak from the system.

3-9 Ozone Depleting Substances Inventory Tracking and Management System
(ODS-ITMS) Software. The Northern Division, Nava Facilities Engineering Command devel oped
ODS-ITMS as an easy to use software program that provides database capability with customized
forms and reports, including the annual CNO's ODS data cal report. ODS-ITMS was designed to
assg inventory, tracking, and reporting ODS on hand and its usein HYAC&R, fire protection, and
solvent cleaning operations. ODS-ITMS aso have capabilities to caculate and document leaksin
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HVAC&R equipment, ODS procurement and reclamation, ODS equipment inventory and servicing.
This software can be downloaded from the Nava Facilities Engineering Service Center (NFESC) web
page “ http://enviro.nfesc.navy.mil//” and the CFC and Haon Clearinghouse web page
“http://home.navisoft.com/navyozone. For assistance from the NFESC for the ingtdlation and use of
ODS-ITMS contact Mike Nace at DSN 551-3550 or (805) 982-3550.

3-10 ASHRAE Journal. Appendix Fisan article from the August 1996 ASHRAE Journd that
dedlswith leak detection in Mechanical Rooms and is provided for your use.
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4. FIXED HALON FIRE PROTECTION SYSTEMS

Hdons are ligted in the CAA as Class | ODS and are specificdly targeted in the Navy policy for phase
out. Dueto the high ODP of halons, the phase out of these chemicas has been ahead of the phase out
of the other CFCs. For haons, the production ceased on 31 December 1993 in accordance with the
CAA schedule. All non-mission critical shore-based halon 1301 systems shall be replaced by 31
December 2000 per Section 6-5.8.1 of OPNAVINST 5090.1B. Section 6-5.9.2 of OPNAVINST
5090.1B requiresthat no later than 1 January 1996 al non-mission critical haon portablefire
extinguishers be removed and redistributed locally to support mission critical requirements, or turned in
for incluson in the Navy portion of the DoD ODSreserve. Also theingtdlation of shore based haon
1301 fire protection systems and the procurement of portable halon fire extinguishers, except for
mission critical uses, is prohibited by OPNAVINST 5090.1B. Fixed fire extinguishing syssemsin Nava
shore ingdlations are typicdly totd flooding systems which consist of haon storage tanks, apiping
digtribution system and discharge nozzles. These systems are generdly activated by afiredam
detection system within the same protected space. Fixed totd flooding haon systems have been
ingdled in avariety of spacesincluding but not limited to computer rooms, communications center,
electrical equipment rooms, telephone switching rooms, rare book vaullts, clock vaults, paint sorage
lockers, anechoic chambers, fuel storage areas, and hospita diagnostic equipment rooms. In computer
rooms with raised floors, the halon systems may protect both the space above and below the raiser
floor, or it may Ssmply be limited to the space below the raised floor. In somerare cases, the halon
system also protects the space above the suspended celling. Over 95% of these total flooding systems
use halon 1301; however, some systems protecting unoccupied spaces may till be usng halon 1211.
In elther case, the hdlon systems must be removed by 31 December 2000 and the hadon shal be
recovered and deposited in the Navy portion of the DoD ODS Reserve.

4-1  Fire Protection Systems Replacement Decision Matrix. Although dl fixed haon
fire extinguishing systems must be removed by 31 December 2000, not dl of those systems have to be
replaced. MIL-HDBK-1008C, “Fire Protection for Facilities Engineering, Design and Condruction,”
lists the requirements for fixed fire protection sysems for al shore-based Navy inddlations. In
numerous facilities, the spaces presently protected by total flooding halon systems are also protected by
automatic sprinklers. In many of these fadilities, the existing halon systlems can smply be removed
without ingtaling a replacement agent, provided the sprinkler sysem is fully operationd.

4-1.1 Buildings Which Are Not Protected by Automatic Sprinklers. Inthisstuation
totd flooding halon systems can often be replaced with automatic sprinklers provided there is a sufficient
water supply. Where there is an insufficient water supply, an dternative replacement agent may be
used.

4-1.2 Computer Rooms. Inthisstuation MIL-HDBK -1008C requires complete automeatic
sprinkler protection. In computer rooms with raised floors, automatic sprinklers can and should be used
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to protect the space above the raised floor. However, sprinkler protection is not practical for spaces
below the raised floor. Below-floor spaces do not require afire extinguishing system if al power wiring
isin conduit and al data cabling is plenum rated. However, if these conditions are not met, an dternate
halon replacement agent should be used.

4-1.3 Decision Matrix. Table4-1isadecison matrix to be used for the replacement of existing
Navy shore haon systems. In al cases, this table should be used by an engineer who is experienced in
fire protection system design. Y our local EFD/EFA/PWC fire protection engineer can provide
complete guidance concerning the use of this matrix and the remova and/or replacement of haon fire
extinguishing sysems.

4-2  Fire Protection Systems - Halon Alternatives. Both the EPA SNAP Ligt, aswell as
the Nationd Fire Protection Association (NFPA) Standard Number 2001, list numerous halon
replacement agents. Not al of the replacement agents listed in these publications are recommended for
use by NAVFAC. Instead, NAVFAC has prepared a halon dternatives matrix included here as Table
4-2. Again, your loca EFD/EFA/PWC fire protection engineer can provide you the ass stance needed
to utilize thisteble.

4-3 Budgeting Phase Out of Halon Fire Protection Systems. Appendix A provides
copy of Chapter XI , Ozone Depleting Substances, of the Cookbook, which provides a menu of items
identifying regulatory requirements and budgetary cost guidance on specific ODS requirements.
Conversion costs related to improvements of the haon fire protection system that are not related to the
use of a haon replacement agent are not considered environmenta requirements and therefore are not
funded by the Navy Environmental Compliance Account (NECA). The enclosed verson of the
Cookbook isthe latest to this date and was updated by NAVFAC for the environmental project
submissions of the Navy Environmental Program Basdline Assessment Memorandum (BAM) for the
2000 Program review (POM-00).

4-4  Portable Halon Fire Extinguishers. Approved haon dternatives are now avalablein
hand-held fire extinguishers. These are known in the industry as halon streaming agents. Haon
streaming agents on the SNAP list include both HFCs and HCFCs. HFCs such as FE-36 are
preferred over HCFCs. These new streaming agents are very expensive, and will produce toxic gases
when exposed to high heat. Consequently, these devices are only recommended for use where the area
can be readily evacuated after an extinguisher is discharged.
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4-5 Additional Considerations For Conversion of Halon Systems. Thefdlowing ae
Stuationsthat could affect conversion plans and should be considered during the planning, design and/or
congtruction stages of the converson work.

4-5.1 Presence of Asbestos Containing Materials. Itis extremey important to contact the
activity’ s Asbestos Program Manager to verify the presence of asbestos containing materias (ACM) in
any areaof abuilding or an equipment that will be affected by the converson work. Dueto its
advantageous physical properties ashestos was commonly used in buildings for thermd insulation,
firgproofing, and in many building materids. ACM can become hazardous when, due to damage,
disturbance, or deterioration over time, they release fibersinto the air. Inhalation of asbestos fibers has
been shown to cause very serious hedth problems such as ashestosis and lung cancer. The remova of
existing fixed fire protection systems and/or its components, when located in close proximity to ACM,
can result in the disturbance of these materiads and the release of ashestos fibers with the potentia
contamination of personnel and property. Remova of asbestosis drictly regulated by both the OSHA
and EPA with specific regulatory requirements applicable to notification, surveillance, controls, work
practices, recordkeeping, worker protection, training, and transportation and disposa of removed
ACM. The applicable Navy policy is contained in OPNAVINST 5100.23 series, Chapterl?.
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Table 4-1 Decision Matrix for Replacement of Navy Shore-Based

Halon Systems

BY

IF NO EXTINGUISHING
ALTERNATE EXTINGUISHING
SYSTEM REQUIRED

SYSTEM REQUIRED*
AUTOMATIC SPRINKLERS

SPACE PRCTECTED
BUT NOT IN PLACE**

IN CONDUIT

DATA CABLE PLENUM RATED

POWER CABLE

POWER CABLE IN CONDUIT
IPATA CABLE NOT PLENUM RATED

POWER CABLE NOT

IN CONDUIT

OCCUPIED
SPACES
WITH TOTAL
FLOODING
HALON

-
|_\

20R 3

UNOCCUPIED
SPACES
WITH TOTAL
FLOODING
HALON

1 1 |230R4

COMPUTER
ROOM 1 1 30R4
UNDER FLOOR
SPACES

30R4 30R4

ALTERNATE
AGENT
SELECTION

* See M1 L-HDBK-1008B and Applicable NFPA Standards.
** Consult EFD/EFA/PWC Fire Protection Engineer.

1-

Remove Halon without Replacement

2 - Ingall Automatic Sprinklers
3-
4 - Ingall CO, System

Install Approved Alternate Agent
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LIST

EPA SNAP
NFPA 2001




5 - See Sdlection M atrix in Both Documents
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Table4-2 Halon Alter natives

room raised floors.

ADVANTAGES DISADVANTAGES
FM-200 Usein occupied and unoccupied aress. Cylinders must be located in or adjacent to protected
(HFC-227) Lowest Global Warming Potential. area
Zero Ozone Depleting Potentid. Limit design concentration in occupied aressto 7%-
Most commercidly available agent. 9%.
FE-13 No EPA redtrictions. Requires use of high pressure storage cylinders and
(HFC-23) NOAEL: 30%, typica design: 16-20%. piping.
Zero Ozone Depleting Potentid.
Ganing commercid avalahility.
INERGEN Usein unoccupied aress. Lowers O, concentration below 16%.
(1G-541) Little or no environmenta drawbacks. CO, causes hyperventilation.
Ingredients. norma amospheric gases (N, | Requires high pressure cylinders.
Ar and COy). Requires large volumes- Stored as agas not aliquid.
NAVFAC does not recommend use in occupied
areas.
SPRINKLERS | Usudly mandatory even with an dternate Not recommended below raised floors.
clean agent (i.e., gaseous extinguishing
sysems).
CO, Good inexpengve agent below computer Usein unoccupied areas only.

Navy has had fatal experiences with CO..

DESIGN CONSIDERATIONS.

1. Existing fire alarm detection systems usually can remain unchanged.

- NAVFAC Rev. 10/16/95

2. Most alternative agents are presently only listed for ceiling heights not
exceeding 12 feet. Higher ceilings presently require an additional row of
discharge nozzles above the 12 feet level.

3. The acceptance test must include a door fan pressurization test to verify the
integrity of the enclosure.

4. Automatic sprinklerswill usually still be required in most areas protected by
clean agent alternative halon systems. Ensure these areas also incorporate
trapped floor drains.
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5. OZONE DEPLETING SUBSTANCES CONVERSION PLAN

Section 6-6.9.1.a of OPNAVINST 5090.1B requiresthat al activities develop an ODS
Converson Plan (addressed as “ ODS phase out plan”) to diminate use of nontmission critical Class
| ODS by 31 December 2000 and nor+mission critica portable haon fire extinguishersby 1
January 1996. Section 6-6.9.1.a of OPNAVINST 5090.1B requires that Commanding Officers at
shore activities agpprove and submit such plans to clamants for review and funding in the POM

cycle. ODS Converson Plans must be used as a programming, scheduling, and budgeting toal to
manage the transition away from ODSs. CNO Itr N4511/5U597356 of 1 November 1995 requires
that mgor claimants provide areport on the status of ther activity conversion plansto CNO N45
by 1 February 1996. Thisletter o details the content requirements for afacility ODS Conversion
Aan. At aminimum, plans should contain the following:

a Inventory of Class| ODS equipment CNO Itr N4511/5U597891 of 20 March 1996
carified which HVAC& R equipment shdl beinduded in afacility ODS Converson Plan as follows:

(1) Refrigeration equipment with more than five pounds of refrigerant (i.e, dl
refrigeration equipment that is not smdl, hermeticaly- sealed appliance)

(2) Air conditioning equipment with more than five tons cooling capacity (60,000
BTU).

[Note: No distinction or limit has been set for fire protection systems.]
b) Description of dternatives that will be implemented
¢) Time schedule for converson/replacement
d) Edimated cogtsfor plan implementation

€) Plansfor recovery/recycling/reuse of existing stocks of ODS (OPNAVINST
5090.1B, and 40 CFR Part 82 detail requirements)

f) Plansfor lesk monitoring (OPNAVINST 5090.1B and 40 CFR Part 82 detall
requirements)

g) Plan for support of training requirements (OPNAVINST 5090.1B and 40 CFR Part 82
detall requirements)

When presenting information on the adternatives that have been sdected, schedule for
implementation, and estimated codts, activities may want to include a description of the
economic/trade- off analyss that was performed in evauating the dternatives. Thisis not required,
but is strongly recommended.

ODS Converson Plans include both retrofitting and replacement as aternatives to phase out the use
of Class| ODSfor HVAC&R and fire protection. The remaining portions of this document will
focus on items (b), (c), and (d) above. These itemsidentify some of the basic decisonsto be made
in plan development including the decison to retrofit or replace existing equipment (usudly
dependent on age of equipment and condition), the choice of aternatives, and the scheduling of
corrective actions. There are a 9gnificant number of trade off anayses that must be performed as
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part of thistask. Theinformation in this document is intended to be used as genera guidance and
should be one of the many tools used by facility managers, environmenta personnd, and cognizant
enginears to make appropriate decisons for the equipment at their facility.

5-1 Scheduling Equipment Conversions.

Navy policy requiresthat dl HVAC&R and fire protection non-misson critical gpplications of Class
| ODS be diminated by 31 December 2000. All non-mission critica haon portable fire
extinguishers shdl have been removed by 1 Jan 1996. Thistime frame provides activities with
ampletime to develop logicd, rationd, and reasonable plans for conversion that will not adversely
effect operations.

In developing a converson plan, an activity must determine when converson will occur. One of the
primary driversfor thisdecison is budget. Direct fund activities should have submitted funding
requirements to mgor clamants with a copy of their conversion plan for review.
DBOF/reimbursable fund activities should incorporate conversion costs into their normal operating
budgets.

In addition to funding, availability of Class| ODS is another mgor issue in scheduling conversions.
After 31 December 1995, it isunclear if Class| ODSwill be available. The DoD ODS Reserve is
not available for non-mission critical applications. Therefore, facilities must develop support plans
for equipment during its phase out schedule. 1dedlly, activities will be able to schedule asmall
number of conversions per year. The CFCs recovered from retrofitted or replaced equipment can
be recycled and used to service remaining equipment that will be converted in the out-years. If
recovered materid will be insufficient to meet maintenance requirements, facilities should attempt to
accelerate their converson schedules. Through proper management of exigting refrigerant stocks,
maximum use of recovery/recycling equipment, improved maintenance to reduce leskage, and
insuring thet technicians are trained, it will be possible to maximize the useful life of existing CFC
refrigerant stocks and insure equipment supportability during implementation of afacility ODS
Converson Plan.
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6. APPLICABLE NAVY POLICY

6-1 OPNAVINST 5090.1B, Environmental and Natural Resources Program
Manual.

Chapter 6, Management of Ozone Depleting Substances, of OPNAVINST 5090.1B, implements
the Department of Defense (DoD) and Secretary of the Navy (SECNAV) policy concerning the
use and management of ODS. A copy isincluded as Appendix B for easy reference. Thefallowing
sections of OPNAVINST 5090.1B are listed to help the reader to find the requirements pertaining
to the development and implementation of Class| ODS Conversion Plans (lso known as phase out
plans) a shore facilities.

6-1.1 Section 6-1: Exemptssmal gppliances from phase out requirements of Section 6-5.6.

6-1.2 Section 6-5.2: Requires compliance with Navy policy pertaining to acquisition of Class|
ODS per the DoD Authorization Act of 1993.

6-1.3 Section 6-5.3: Requires Navy activities to procure recycled or reclamed ODSs
whenever possible.

6-1.4 Section 6-5.4: Egtablishesmisson critica gpplications.

6-1.5 Section 6-5.5: Provideinformation on who has access to the DOD ODS Resarve.

6-1.6 Section 6-5.7: Requiresthat:

(1) New HVAC&R equipment use an EPA Significant New Alternative Program (SNAP)
approved refrigerant with an ODP of 0.05 or less.

(2) Non-mission critical ODS Class | HVAC& R equipment be replaced or converted
(retrofitted included) not latter than 31 December 2000 to an EPA SNAP approved refrigerant with
an ODP of 0.05 or less, or otherwise awaiver from CNO must be obtained.

Requires refrigerant recovered, recycled, and reclaimed be stored and use for local Navy use or
deposited in the Navy portion of the DoD ODS reserve for mission critical gpplications.
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(3) Conversgon/replacement plans be developed for dl non-misson criticdl HVAC&R
equipment.

6-1.7 Section 6-5.8.1: Requires non-misson critical Halon 1301 systems be replaced by 31
December 2000 and the halon be recovered and deposited in the Navy portion of the DoD ODS
Reserve.

6-1.8 Section 6-5.8.2: Prohibitsthe ingallation of shore based Halon 1301 fire protection
systems.

6-1.9 Section 6-5.9.1: Section 6.5.9.1: Prohibitsthe use of portable Haon fire extinguishers
except for misson critica uses.

6-1.10 Section 6-5.9.2: Requiresremova of portable Haon fire extinguishers no later than 1
January 1996 for redistribution to support loca Navy mission critica requirements, or deposited in
the Navy portion of the DoD ODS reserve for mission critica applications.

6-1.11  Section 6-5.19: Indicatesthat requests for waiversto the provisions of Chapter 6 of
OPNAVINST 5090.1B shdl be submitted to CNO (N45) via the chain of command and requires
demondtration that application of the policy’ s requirementsisimpractical or that the expenditures of
resources are not commensurate with the reduction in the potential to release ODS to the
environment. Also indicates that statutory requirements can not be waived.

6-1.12  Section 6-6: Assgnsresponshilitiesto CNO, COMNAV SEASESCOM,
COMNAYV SUPSY SCOM, COMNAVFACENGCOM, BUMED,CNET, Mgor claimants and
subordinate commands, Director of Test and Evauation Technology Requirements, and
commanding officers shore and afl oat.

6-2 Navy ODS Advisory System. Asdirected by CNO Nava Sea Systems Command
(NAVSEA) has established a single Navy ODS Advisory System to provide consstent guidance to
the Fleet and shore activities. Appendix C contains copies of the current Advisories issued by

NAV SEA to complement or further clarify the policy and requirements of OPNAVINST 5090.1B.
All future advisories and/or revisons will be distributed by NAV SEA to the Echdon |1 commands
for further digtribution within their clamancy. Upon recaipt, Appendix C should be updated
accordingly.
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6-3 NAVFACNOTE 5090, Ozone Depleting Substances (ODS). NAVFACNOTE
5090 providesingructions for the implementation of the Navy policy concerning the procurement,
use, reduction, dimination and find dispostion of Class| ODS. Copy is provided in Appendix D.
Section 326 of the National Defense Authorization Act for Fisca Year 93 (P. L. 102-484)
prohibits the award of a contract after 1 June 1993 that requires the use of Class | ODS without
prior gpprova of a senior acquistion officid (SAO). Section 6-5.2 of OPNAVINST 5090.1B
requires adherence to the requirement of the P. L. 102-484, established Navy policy and dll
implementing procurement regulations. The Navy policy requires that the SAO approva be based
on an assessment by an authorized technical representative (ATR) that a suitable subdtitute or
dternate technology is not currently available or not economically feasible for the gpplication.

6-3.1 Application of NAVFACNOTE 5090 The process prescribed in NAVFACNOTE
5090 gppliesto Navd Facilities Engineering Command (NAVFAC) activities which include
Engineering Feld Divisons/Engineering Fed Activities (EFDSEFAS), Public Works Centers
(PWCs), Congtruction Battalion Centers (CBCs), and the Nava Facilities Engineering Service
Center (NFESC). Asrequested NAVFACHQ, and NAVFAC activitieswill assist Navy's
activitiesin execution of their procurement requests. EFDSEFASs and PWCs have been assigned
gpecia responsihilitiesin NAVFACNOTE 5090 to provide technicd assstance by facilitating
ATRs and developing and implementing ODS Phase out Plans. Refer to Appendix B of
NAVFACNQOTE 5090 for information on:

(1) Class Approvasfor the procurement of Class| ODS;

(2) Individua Approvasfor the procurement of Class| ODS;

(3) SAO determinations/approvals,

(4 NAVFAC sATRsligt with telephone numbers and area of expertise;
(5) Contract Review Process, and;

(6) Reporting of Class| ODS approvals, review/dimination, and use.

6-3.2 Points of Contacts. For assstance concerning the availability and feashility of suitable
substitutes for an gpplication of an Class | ODS contact an ATRs listed in enclosure (2) of
Appendix D of NAVFACNOTE 5090. Any contracting questions can be directed to any
contracting officer at an EFD, EFA, or PWC, or at NAVFACHQ Code 111, DSN 221-9021, or
(703) 325-9021.
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7.  APPLICABLE ENVIRONMENTAL PROTECTION AGENCY
REGULATIONS

CAA Tile VI requires that the Environmenta Protection Agency (EPA) promulgate

regulations for controlling the production, consumption, trade, and use of ODSs. Appendix E
provides copies of regulations promulgated by EPA that are of relevance to the management of
ODSs a shorefacilities. A brief description of these regulations follows:

[NOTE: Thefollowing requirementsare summarized with the only purpose of helping the
reader find the section(s) of the regulation that relatesto thetopic. Proceed to Appendix
E and read definitions of words shown in guotations (“ ") and the r efer enced sections (8) of
the regulation for a clear under standing of the reguirements.]

7-1 40 CFR PART 82, SUBPART B - Servicing of Motor Vehicles Air
Conditioners (Copy provided in Appendix E-1). Theseruleswere promulgated by EPA
asrequired by § 609 of the CAA to establish standards and requirements regarding the servicing of
motor vehicle air conditioners (MVACS). The EPA’srules require the use of EPA certified
refrigerant recycling equipment by appropriatdy trained and certified of technicians for servicing
MV ACs, establish recordkeeping procedures, and restrict the sdle of “small containers’ of ODSs.

7-1.1 Technician Certification and Approved “Refrigerant” Recycling
Equipment. 882.34 prohibits a person to repair or service (“ service involving refrigerant™)
“motor vehicle air conditioners’ (MVACs) without “properly usng” “approved refrigerant recycling
equipment” pursuant to §82.36 and without being properly trained and certified by atechnician
certification program pursuant to §82.40.

7-1.2 Owner’s Certification of Refrigerant Recycling Equipment and
Recordkeeping. 88242 requiresthat owners of refrigerant recycling equipment submit to EPA
an equipment certification for each piece of equipment owned and comply with the gpplicable
recordkeeping requirements.
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7.2 40 CFR PART 82, SUBPART F - Recycling and Emission Reduction
(Copy provided in Appendix E-2). Theseruleswere promulgated by EPA as required by
8608 of the CAA to reduce emissions of Class| and Class 1 refrigerants to the lowest achievable
level during the use, service, maintenance, repair, and disposd of “gppliances’. The EPA’srules
prohibit the venting or release into the atmosphere of any Class| or Class |1 refrigerant, require the
use of: egtablished practices ; certified recovery or recycling equipment; appropriate certified
technicians; and recordkeeping and reporting procedures for the service, maintenance, repair, and
disposal of gppliances.

7-2.1 Refrigerant Venting/Releases. §82.154(a) prohibitsa“person” to knowingly vent
or otherwise rdease into the environment any Class | or Class |1 ODS used as arefrigerant in any
“appliance’ being maintained, serviced, repaired, or digposed (“disposd”) and provides the
applicable refrigerant evacuation procedures. De minimis releases (asindicated in §882.154(a)(1)
and (2)) associated with good faith attempt to recycle and recover are not covered.

7-2.2 Prohibitions for Opening or Disposal of Appliances. §82.154(b) prohibitsa
person from “opening an gppliance’ (except MVACs for maintenance, service, or repairs [see
MVACsrulesin Subpart B]) and disposing an appliance (except MVACs, “small appliances’, and
“MVAC-like gppliances’) without observing the required practices set forth in 882.156, and using
equipment that is certified for that type of appliance pursuant to 882.158. See other applicable
prohibitions and requirements in 8882.154(c) through (0).

7-2.3 Required Practices for Opening or Disposal of Appliances. See 8882.156
(8 through (h) for gpplicable requirements for refrigerant evacuation practices and required
equipment.

7-2.4 Refrigerant Leaks Requiring Corrective Action.

7-2.4.1 882.156 (i)(2) requiresthat owners of “commercid refrigeration” equipment “normdly
containing a quantity of refrigerant” of more that 50 pounds repair leaks within 30 days after
discovery in accordance with 882.156(i)(9) if the appliance’ s leaks rate exceed 35 percent of the
total charge during a 12-month period. Additiond time to repair the leak could be obtained from
EPA asdescribed in 8882.156(1)(1)(i), (I)(2)(ii), (i)(1)(iii), or when aretrofit or retirement plan for
the equipment can be devel oped and implemented in accordance with 8882.156(i)(6), (i)(8), and
(1)(20). The request/natification to EPA must be made within 30 days of discovering the leaks and
in accordance with §82.166(n).

7-2.4.2 882.156 (i)(2) requires that owners of “industria processrefrigeration” equipment normaly
containing a quantity of refrigerant of more that 50 pounds repair leaks within 30 days after
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discovery in accordance with 882.156(i)(9) if the appliance’ s leaks rate exceed 35 percent of the
total charge during a 12-month period. Additiond time to repair the leak could be obtained from
EPA as described in 8882.156(i)(2)(i) and (i)(2)(ii), or when aretrofit or retirement plan for the
equipment can be developed and implemented in accordance with §882.156 (i)(6), (i)(7), and
(1)(20). The request/natification to EPA must be made within 30 days of discovering the lesks and
in accordance with §82.166(n).

7-2.4.3 882.156(i)(5) requires that owners and operators of gppliances not covered by §882.156(i)(1)
and (i)(2) and normdly containing a quantity of refrigerant of more that 50 pounds repair lesks
within 30 days after discovery in accordance with 882.156(i)(9) if the gppliance’ s lesksrate
exceeds 15 percent of thetota charge during a 12-month period. Additiona time to repair the lesk
could be obtained from EPA as described in §8882.156(i)(5)(i), (1)(5)(ii), (i)(5)(iii), or when aretrofit
or retirement plan for the equipment can be devel oped and implemented in accordance with
§8882.156 (i)(6), (i)(8), and (i)(10). The request/natification to EPA must be made within 30 days
of discovering the leaks and in accordance with 882.166(n).

7-2.5 Time Extensions for Leaks Corrective Action.

[Note Extensionsarerareand should not be counted on. Typically, afacility or activity
should be ableto repair leakswithin the required amount of time]

7-2.5.1 882.156 (i)(1)(i), provides procedures for owners and operators of federdly-owned
commercid refrigerant appliances, to notify and request from EPA an extension of the 30 days
repair requirement when it has been determined that the leaks can not be repaired in accordance
with §82.156(i)(9) within the prescribed 30 days period.

7-2.5.2 882.156 (i)(1)(ii), indicates that owners and operators of federaly-owned commercia
refrigerant equipment may have more than 30 days to repair leaks if the refrigeration gpplianceis
located in an area subject to radiologica contamination or where the shutting down of the gppliance
will directly lead to radiological contamination.

7-2.5.3 882.156 (i)(2)(iii), requires owners or operators of federaly-owned commercid refrigeration
equipment requesting or who are granted time extensions to comply with 8882.156 (1)(3) and(4).

7-2.5.4 882.156 (i)(2)(i), provides procedures for owners and operators of industrial process
refrigeration equipment, to notify and request from EPA an extenson of the 30 days repair
requirement. This gpplies when it has been determined that the leaks can not be repaired in
accordance with 882.156(i)(9) within the prescribed 30 days period (or 120 days where an
“industrid process shutdown” is required) because the necessary parts are unavailable, or when
requirements of other applicable federd, state, or local regulation make arepair within 30 or 120

daysimpossble.
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7-2.5.5 882.156 (i)(2)(ii), indicates that owners and operators of industria process refrigeration
equipment have a 120-day repair period, rather than a 30-day repair period, to repair leaksin
instances where an industria process shutdown is needed to repair the leaks from industrial process
refrigeration equipmen.

7-2.5.6 882.156 (i)(5)(i), provides procedures for owners and operators of federaly-owned comfort -
coaling appliances, to notify and request from EPA an extenson of the 30 days repair requirement
when it has been determined that the leaks can not be repaired in accordance with §82.156(i)(9)
within the prescribed 30 days period.

7-2.5.7 882.156 (i)(5)(ii), indicates that owners and operators of federdly-owned comfort -cooling
appliances may have more than 30 daysto repair leksif the refrigeration appliance islocated in an
area subject to radiologica contamination or where the shutting down of the appliance will directly
lead to radiologica contamination.

7-2.5.8 882.156 (i)(5)(iii), requires owners or operators of federaly-owned comfort -cooling
appliances requesting or who are granted time extensions to comply with 8882.156 (i)(3) and(4).

7-2.6 Verification of Leak Repairs. 882.156(i)(3) requires verification of leak repairs
within prescribed time frames. When an industrid process shutdown has occurred or when repairs
have been made while an gppliance is mothbaled (“sysem mothbaling”), an initid verification test
shall be conducted at the conclusion of the repairs and a “follow-up verification test” shdl be
conducted within 30 days of completing the repairs or within 30 days of bringing the gppliance back
on-ling, if taken off-line. When repairs have been conducted without an industria process shutdown
or sysem mothbadling, an initid verification test shdl be conducted a the concluson of the repair
and afollow-up verification test within 30 days of theinitid verification test. In al cases, follow-up
verification test shall be conducted at “norma operating characteristics and conditions’.
§82.156(i)(4) requiresthat in the case of afailed follow-up verification test leak rate determination
parameters be identified by the owner and operator and approved by EPA.

7-2.7 Bringing Refrigeration Equipment Back On-Line. 882.156(i)(3)(i) requires that
when an industrid process refrigeration equipment is taken off-line, it can not be brought back on-
line until aninitid verification test indicates that the repairs have been successfully completed or the
equipment is covered under aone year retrofit/replace/retirement plan prepared in accordance with
§82.156(1)(6). Notice that for this case a time extension beyond one year is not available.

7-2.8 Time Frames for Replacing and Retrofitting Leaking Equipment.

7-2.8.1 882.156(i)(3)(ii), requires that when afollow-up verification test indicates thet the repairs have
not been successfully completed, the owner must retrofit or replace the equipment within one year
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or within such longer period of time as may apply pursuant to 8882.156(i)(7)(i), (i), and (iii) or
(1)(8)(i). The owner or operator are relieved of this requirement if the conditions of
882.156(i)(3)(iv) [asecond repair effort is successful] and/or §82.156(i)(3)(V) [it has been
established and EPA is notified in accordance with §82.156(i)(4) that the appliance’ s annud lesk
rate does not exceed the gpplicable dlowable annud lesk rate].

7-2.8.2 §82.156(i)(9) requires owners or operators to repair leaks per 8882.156(i)(1), ()(2), and
(1)(5) within 30 days after discovery, or within 30 days after the leaks should have been discovered
if the owners intentiondly shield themselves from information which would have reveded alesk,
unless granted additional time pursuant to §82.156(i). §82.156(i)(10) alows temporary suspension
of time to complete repairs, retrofit plans or retrofits/replacements/retirements per 8882.156(i)(1),
(2), (5), (6), (7), (8), and (9) at the time an appliance is mothbaled (as defined in §82.152).

7-2.9 Follow-Up Leak Repair Tests Failures and Notifications to EPA.
§882.156(1)(3)(iii) requires that the owner or operator of industria process refrigeration equipment
thet fails afollow-up verification test notify EPA within 30 days of the failed test in accordance with
§82.166(n).

7-2.10 Time Frames for the Preparation of Retrofit or Retirement Plan for Leaking
Appliances.

7-2.10.1 882.156(i)(6). requires development of the plan within 30 days of discovering exceeding of
the applicable leak rate, or within 30 daysiif it has been decided not to repair the leak or within 30
days of afailed follow-up verification date.

7-2.10.2 882.156(i)(7) contains requirements to dlow additiond time to complete the retrofit or
retirement of industriad process refrigeration equipmen.

7-2.10.3 882.156(i)(8) contains requirements to alow additiona time to complete the retrofit or
retirement of federdly-owned commercid or comfort cooling appliances.

7-2.11 Counting of Purged Refrigerant in Calculation of Annual Leak Rates.
§82.156(1)(11) indicates that purged refrigerant that is destroyed at a verifiable destruction
efficiency of 98 percent or greater will not be counted for the caculation of the annud lesk rete. It
a0 requires recordkegping and notification to EPA within 60 days after such excluson isfirst used.

7-2.12 Certification of Recycling and Recovery Equipment. 882.158 provides the
standards for the certification of recycling and recovery equipment and requires the use of “ certified
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refrigerant recovery equipment” during the maintenance, service, or repair of gppliances. §82.160
provides requirements for the EPA’s gpprova of equipment testing organizations.

7-2.13 Technician Certification:

7-2.13.1 882.161 requires certification of personswho maintain, service, or repair gppliances, except
MV ACs, and persons who dispose of appliances, except for smdl gppliances, room air
conditioners, and MVACs.

7-2.13.2 882.161(8)(1) requires certification of persons who maintain, service, or repair small
appliances as Type | “technicians”.

7-2.13.3 882.161(a)(2) requires certification of persons who maintain, service, repair, or digpose “high
pressure gppliances’ or “very high pressure appliances’, except smal gppliances and MVACs as
Typell technicians.

7-2.13.4  §882.161(a)(3) requires certification of persons who maintain, service, or repair “low
pressure appliances’ as Typelll technicians.

7-2.13.5 882.161(8)(4) requires certification of persons who maintain, service, or repair low-and high-
pressure equipment as “Universd technicians”.

7-2.13.6 882.161(8)(5) requires certification of persons who maintain, service, or repar MVAC-like
gppliances as Type || technicians or complete the training and certification test offered by atraining
and certification program under §82.40.

7-2.14 Certification Required by Owners of Recovery and Recycling Equipment.
§82.162 requires that owners of refrigerant recovery and recycling equipment submit an equipment
certification for each piece of equipment owned.

7-2.15 Reporting and Recordkeeping Requirements. 882.166 requires that persons
who s, distribute, purchase, recover, reclaim, and dispose Class | and Class |1 refrigerant comply
with reporting and recordkeeping requirements as indicated.

7-2.15.1 882.166(a) requires persons who sdll or distribute any Class | or Class |1 substance for use
as arefrigerant to retain invoices indicating the name of the purchaser, date of sale, and quantity of
refrigerant purchased.

7-2.15.2 882.166(b) requires purchasers of any Class| or Class || refrigerant employing technicians
who recover refrigerants to provide evidence of each technician’s certification to the wholesaer
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who sl them refrigerant. The wholesder will keep this information on file and the purchaser must
notify the wholesdler any change in atechnician’s certification or employment satus.

7.2.15.3 8§882.166(g) and (h) provides recordkeeping requirements gpplicable to reclamers.

7-2.15.4 882.166(i) requires persons disposing of small gppliances, MVACs, and MVAC-like
gppliances to maintain copies of Sgned statements obtained pursuant to §82.156(f)(2).

7-2.15.5 882.166()) requires persons servicing gppliances containing 50 or more pounds of refrigerant
to provide the owner/operator of the gppliances documentation that indicates amount of refrigerant
added to the gppliance.

7-2.15.6 882.166(k) requires owners /operators of gppliances normaly containing 50 or more pounds
of refrigerant to keep servicing records documenting the date and type of service and the quantity of
the refrigerant added. The owner/operator aso must keep records of refrigerant purchased and
added in cases where owners add their own refrigerant indicating the date(s) when the refrigerant is
added.

7-3 40 CFR PART 82, SUBPART G - Significant New Alternatives Policy
Program (Copy provided in Appendix E-3). Thisrule was promulgated pursuant to § 612
of the CAA to identify and restrict the use of subgtitutes for Class | and Class 1| ODS where EPA
has determined that other aternatives exigt that reduce overdl risk to human hedlth and the
environment. The Significant New Alternative Policy Program (SNAP) covers subgtitutes in the
following mgor industria use sectors: refrigeration and air conditioning, foam blowing, solvent
cleaning, fire suppression and explosion protection, tobacco expansion, adhesives, coating and inks,
aerosols, and sterilants. EPA publishesin the Federal Register on a quarterly basis acomplete list
of the acceptable and unacceptable dternatives that have been reviewed to date. Thelig incdludes
information on any use redtrictions that applies.

7-3.1 Introduction of New Substitutes. 882.174(a) prohibits the introduction of anew
“subgtitute” into interstate commerce before 90 days after notifying EPA in pursuant to 40 CFR
82.176(a). For specific exemptions see 40 CFR 82.176(b).

7-3.2 Use of Substitutes.

7-3.2.1 §82.174(b) prohibits the use of any substitute by a person when the person knows or has
reason to know that the substitute was manufactured, processed or imported in violation of this
regulation.

7-3.2.2 82.174(c) prohibits the use of any substitute without adhering to any applicable use redriction.
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7-3.2.3 882.174(d) prohibits the use of any subgtitute after such substitute has been added to the list by
EPA as an unacceptable substitute and requires users to adhere to any use redtriction set by the
acceptability decison, after the effective date of any rulemaking imposing such regtrictions.

7-3.2.4 882.176(c) allows the use of a substitute listed as unacceptable or acceptable subject to
narrowed use limits in the possession of an end-user as of 18 March 1994, until the individua end-
user’s existing supply as of that date is exhausted.

7-3.2.5 882.176(b) Describes the five types of acceptability determinations under which EPA ligt a

substitute: acceptable; acceptable subject to use conditions; acceptable subject to narrowed use
limits, unacceptable; and pending.

46



7-4

Environmental Protection Agency ODS Proposed Rules Agenda
EPA’ s regulatory agendais published each April and October in the Federd Regigter (FR). It serveas

asemiannua summary of current and planned rulemaking, review of existing regulaions, and EPA’s
actions completed. Table 6-1 contains the status of ODS rules (published April 1997) in EPA’s

agenda.

Table7-1 Proposed ODS Rules Stage

RULE CFR ACTION DATE FRCITE
REFERENCE *

Final Rulefor Servicing of MVAC;toinclude | 40 CFR 82, subpartB | NPRM 03/06/96 61 FR 9014
all substitute of CFC-12 FA 06/00/97
Supplemental Rule Regarding a Recycling 40 CFR 82, subpart F | NPRM 02/29/96 61 FR 7858
Standard Under 8608; FA 04/00/97
Amendments to the refrigerant recyclingrule | 40 CFR 82, subpart F | NPRM 12/15/97
toinclude all refrigerants; to apply the FA 12/15/98
venting prohibition to substitute refrigerants
Reconsideration of Section 608 Sales 40 CFR 82, subpart F | NPRM 06/00/97
Restrictions; asit relatesto split systems. FA 01/00/98
Reconsideration of Ban on Fire 40 CFR 82, subpart C | NPRM 12/04/96 61 FR 47012
Extinguishers Containing HCFCS FA ?
Sale of Halon Blends, Intentional Release of | 40 CFR 82, subpart H | NRPM 07207/97 62 FR 36428
Halon, Technical Training and Disposal of FA ?

Halon and Hal on-Containing Equipment

* NPRM means new proposed rule making

FA meansfind action.
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POM-00 ENVIRONMENTAL REQUIREMENTS COOKBOOK

CHAPTER XI: OVERVIEW OF OZONE DEPLETING
SUBSTANCE (ODS) REQUIREMENTS

1. General: Title VI of the Clean Air Act Amendments of 1990 (CAAA 90), Stratospheric Ozone
Protection, contains an aggressive program to phase out stratospheric ozone depleting substances
(ODSs) in accordance with the Montreal Protocol. On April 21, 1993, Execuive Order 12843,
Procurement Requirements and Policies for Federal Agencies for Ozone Depleting Substances, was
signed by President Clinton. Congress has established a Class | and Class |1 substances list directing
the Environmental Protection Agency (EPA) to add to the list as gppropriate and to assign ozone
depleting and globa warming potential values to each listed substance [40 Code of Federa
Regulations (CFR) Part 81].

1.1 Project Grouping: To facilitate the identification of applicable projects to the specific need of the
reader the projects contained in this chapter have been classified within the following groups:

Group Group Name Project Identification Nos.
TO- Air Conditioning and Refrigeration Equipment 11001

2 Fire Protection Equipment 11003

3 Solvents 11004

4 Training 11940, 11941

5 Activity Specific Compliance 11950, 11960, 11970

6 Administrative 11002, 11005

2. Title VI: Stratospheric Ozone Protection: Activities will be required to comply with the applicable
requirements of Title VI which are enforceable even if the EPA fails to finalize the regulations.

3. Motor Vehicle Air Conditioner Servicing Reguirements: Requires use of EPA approved
equipment and personnel certification for repairing or servicing motor vehicle air conditioners. This
requirement has been in force since August 1992 (1 January 1993 for smal entities) per 40 CFR
82.42(3)(2). See CAAA 90 8609-618 and 40 CFR 82.

4. Prohibitions for Venting Class | and Class Il Ozone Depleting Substances (ODS): Requires
activities to recycle Class | and Class || ODSs, use of EPA approved ODS recycling equipment, and
the certification of refrigeration technicians. This requirement has been effective since 1 July 1992
See CAAA 90 8608 and 40 CFR 82, Subpart F.

5. Accderated Phase-out of ODS In accordance with CAAA 90 8606, President Bush announced
in February 1992 that the United States would accelerate the phase-out of Class | ODSs to January
1995. Final amendments to the rules for phase-out of ODS (1993 phase-out acceleration) were
promulgated by EPA on 10 December 1993, 58 FR 65018 as 40 CFR Part 82 Subpart A, Production
and Consumption Controls. The rules banned the production of Class I, Group |1 ODSs (haons) on 1
January 1994 Groups I, 111, 1V, V, and VII on 1 January 1996, and Class |, Group VI on 1 January
2001. See Table 6.1 of OPNAVINST 5090.1B for a complete list of Class 1 ODS and CAAA 90
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8604, 605, 606, 607, and 616 for additiona information on the statutory requirements. The bulk of the
phase-out requirements directly affect only producers and importers of ODS. Users will be indirectly
affected by significant increases in cost and lack of availability of Class| ODSs.

5.1 HVAC and Refrigeration Equipment: Also, in accordance with OPNAVINST 5090.1B shore
based hesting, ventilating, and air conditioning (HVAC), and refrigeration equipment containing a
Class | ODS must be converted or replaced with an EPA SNAP approved ODS replacement having
an ozone depletion potentia of 0.05 or less by 31 December 2000.

5.2 Hadon Systems: All non-mission criticad Halon portable fire extinguishers must be removed by 1
January 1996, and shore-based non-mission criticad Halon 1301 systems must be replaced by 31
December 2000.

5.3 Per OPNAVINST 5090.1B, 65.8, activities will be required to develop and implement an ODS
management plan to either remove, replace or retrofit their Class | ODS equipment so that it is
compatible with appropriate EPA approved replacement substances.

6. Ban on Nonessential ODS Products: The prohibitions listed in the Table below are primarily
oriented to sdllers or distributors of the product in interstate commerce. The Navy is neither a seller
nor distributor, but rather would appear to fit the Subpart C definition of a consumer; that 5, "the
ultimate purchaser, recipient or user of a product” [40 CFR 82.62(c)]. Thus, the prohibitions may not
directly regulate Navy actions regarding Class | and Class |l substances. However, the prohibitions
will most likely affect the Navy's supply of these materials. The following Table cites key regulations
in the ban on nonessentia products containing Class | substances and nonessential products containing
or manufactured with Class |1 substances:

CFR Citation Description

40 CFR 82, Subpart C | Implementing regulations for the requirements of CAAA 90 §608 and §610
regarding the emission reductions from nonessential products containing
Class | substances and products containing or manufactured with Class ||
substances.

40 CFR 82.64 Lists the prohibitions of the sales and distribution in interstate commerce of
items containing Class | substances.

40 CFR 82.66 Lists the products which release a Class | substance (defined in 40 CFR
Part 82, Appendix A to Subpat A) which are identified as being
nonessential, and subject to the prohibitions specified under 40 CFR 82.64.

40 CFR 82.70 Lists the products which release Class Il substance (defined in 40 CFR
pat 82, Appendix B to Subpart A) which are identified as being
nonessential and the sale or distribution of such products is prohibited under
40 CFR 82.64 (d),(e), or (f).




7. Labding of Products Using Ozone Depleting Substances: Products containing or manufactured
with certain ozone depleting substances require warning statements on containers, pursuant to CAAA
90 8611 and 40 CFR 82, Subpart E. This requirement is primarily relevant to manufacturers,
digtributors, retailers, and non-military importers or exporters. The Navy again does not appear to fit
these definitions, but rather appears to fit the Subpart E definition of a consumer; that is, "a
commercid or non-commercial purchaser of a product or container that has been introduced into
interstate commerce” [40 CFR 82.104(c)]. The primary requirement on the Navy under Subpart E is
to ensure that the labels remain with the product up to and including the point of sae to the ultimate
consumer [40 CFR 82.112 (a)].

8. Significant New Alternatives Policy (SNAP) Program (40 CFR Part 82, Subpart G): 40 CFR Part
82, Subpart G implements the safe dternative policy on the acceptability of substitutes for ozone
depleting compounds as required under CAAA 90 8612. Subgtitutes for ozone depleting compounds
must be identified and the acceptability of those substitutes evaluated. Those substitutes believed to
present lower overdl risks to human health and the environment (relative to the Class | and Class Il
compounds being replaced) as well as other substitutes for the same end use are to be promoted. 40
CFR Part 82, Appendix A to Subpart G, Substitutes Subject to Use Restrictions and Unacceptable
Subsgtitutes, lists the ODS substitutes acceptable for use, conditions or narrow use limitations, and
unacceptable substitutes. The EPA will publish in the Federal Register on a quarterly basis a
complete list of acceptable and unacceptable aternatives that have been reviewed to date.

9. SNAP Program (OPNAVINST 5090.1B, 65.7, 5.13): All shore based (non-mission critical)
HVAC and refrigeration equipment for which procurement was initiated after March 18, 1994 shal
use a Significant New Alternatives Policy (SNAP) Program approved refrigerant with an ozone
depleting potential (ODP) of 0.05 or less. Currently installed shore based (non-mission critical)
HVAC and refrigeration equipment containing a Class | ODS shall be replaced or converted to a
SNAP approved refrigerant with an ODP of 0.05 or less by 31 December 2000. In selecting an
dternative, activities should consider that the production and phase-out schedule for Class II ODS
beginsin 2020 and is subject to possible accel eration.




Reference #:

Project Name:

Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Project Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor :
Cookbook #:

PPI #:

Progress Code:

Navy Assessment L evel:

AG/SAG:
Approving Command:

Regulatory Authority:
Narrative:
1st Fund Code;

Other Comments:

Effective Date:

11001

Conversion of Shoreside Class | ODS Air Conditioning
and Refrigeration Equipment

Group 1, Air Conditioning and Refrigeration Equipment
Class| ODS; CFCs

CAAA 90 phases out the production of al Class | ozone
depleting substances (ODSs) by January 1996, including
chlorofluorocarbon (CFC) refrigerants. These ODSs will not be
available to support shoreside air conditioning and refrigeration
(AC&R) system reguirements. Navy activities must
replace/convert existing AC&R systems in accordance with
Clean Air Act Amendments of 1990 (CAAA 90) and
OPNAVINST 5090.1B. For the EPR submission provide
specific detalls of the Federa, State, and loca regulations that
apply and specific information such as number of units, building
number, equipment identification number, size etc., as opposed to
smply restating the generic information contained in this
document.

CAA

ODCS

H/M/L

Select from ligt of options provided

PVN

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Fleet)

11001

21

1 [Non-recurring, but can be phased)]

1

Depends on type of activity

Indicates the clamant with the authority and responsibility for
approving the project

1,57

See Appendix D

2 (O&MN)

FY 96



Reference #:

Project Name:

Cost Guidance;

11001 (Continued)

Conversion of Shoreside Class | ODS Air Conditioning
and Refrigeration Equipment

Ensure an air conditioning and refrigeration engineer is involved
in cost estimating process. Consult the NAVFAC ODS
Conversion Guide for a technica process flow chart. Estimate
your specific requirements using one of the following methods:

1. Obtain estimate from EFDSEFAS or a local environmentd
services contractor
2. Usethefollowing cost guidance:

To estimate converson costs, assume; (A) one-third of the
equipment will need replacing, (B) one-third will require mgjor
modifications, and (C) one-third will require minor modifications.
Cost estimates for replacements/conversions are:

System Capacity A B

100+ Tons. $150,000 $70,000 $25,000
20- 100 Tons: $50,000 $15,000 $8,000
5-20Tons. $10,000 $3,500 $2,000

3. Usethe following cost guidance:

Costs per ton can be approximated as follows:
$400 to $500 per ton for conversions.

$700 to $1200 per ton for replacements.

4. If your ODS conversion plan is completed, estimates
provided in the plan can be used. The plan should be
referenced in your EPR exhibit with the date and author of
the plan annotated in the narrative.



Reference #:
Project Name:
Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Proj ect Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor :
Cookbook #:

PPI #:

Progress Code:

Navy Assessment L evel:

AG/SAG:
Approving Command:

Regulatory Authority:

11002
ODS Conversion Plan

Group 6, Administrative

N/A
Regulations under 40 CFR 82, Subpart A prohibits the production
of Class | ODS commonly known as Haons and

chlorofluorocarbons (CFC). Halons and CFC are used by the
Navy in many fire protection systems and in most hesating,
ventilation, ar conditioning and refrigeration (HVAC&R)
systems. Navy policy contained in OPNAVINST 5090.1B
requires the development of conversion/replacement plans
detailing the steps to be taken for the phase-out al non-misson
critical shore-based Halon 1301 systems and HVAC&R systems
by 31 December 2000. CNO letter 5090 Ser N4511/6U598314
of 5 August 1996 established 31 December 1996 as the deadline
for completion of facility ODS Converson Plans. Periodic
updates to existing plans may be required to account for potential
accelerated phase-out requirements affecting HCFC and other
ODS or change in dte conditions (additiona units for
replacement). For the EPR submission provide specific details
indicating if your project is an update to an existing plan,
otherwise indicate why a complete new plan is needed. If an
update is required, the EPR exhibit should specify what revisons
need to be accomplished (for example, specific building numbers
should be provided if additional units are identified at buildings).

CAA

ODCS

H/M/L

Select from ligt of options provided

PVN

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Flegt)

11002

21

1 [Non-recurring]

1

Depends on type of activity

Indicates the clamant with the authority and responsibility for
approving the project

1,57



Narrative:
Reference #:

Project Name:

1st Fund Code:

Other Comments:

Effective Date:

Cost Guidance;

activity:

See Appendix D
11002 (Continued)

ODS Conversion Plan
2 (O&MN)
Begin in 1994; Plans support phase-out program ending in FY 00.

Estimate your specific requirements using one of the
following methods:

1. Obtain estimate from EFDS/EFAS or a local environmental
services contractor
2. Usethefollowing cost guidance:

Update Plan New Plan
Large activity: $30,000 $60,000 Medium
$20,000 $40,000
Small activity: $10,000 $20,000
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Reference #:
Project Name:
Project Group:
Pollutant
Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Project Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor :
Cookbook #:

PPI #

Progress Code:

Navy Assessment L evel:

AG/SAG:
Approving Command:

Regulatory Authority:
Narrative:
1st Fund Code:

Other Comments:

11003

Conversion of Shoreside Halon Fire Protection Equipment
Group 2, Fire Protection Equipment

N/A

Group 1, Fire Protection Equipment

Class| ODS; Halons

CAAA 90 phases out the production of ozone depleting
substances (ODSs) by January 1996 with Halon production
ceasing by January 1994. Haons will not be available to support
shoreside fire protection equipment. Navy activities must
remove, replace, or convert existing Haon fire protection
systems in accordance with the Clean Air Act Amendments of
1990 (CAAA 90) and OPNAVINST 5090.1B. For the EPR
submission provide specific details of the Federal, State, and local
regulations that apply and specific information such as a building
number, equipment identification number, size etc., as opposed to
smply redtating the generic information contained in this
document.

MULT

PGMT

H/M/L

Select from list of options provided

PVN

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Flest)

11003

21

1 [Non-recurring, but can be phased)]

1

Depends on type of activity

Indicates the claimant with the authority and responsbility for
approving the project

1,57

See Appendix D

2 (O&MN)
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Effective Date: FY 96 (FY 93)
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Reference #:
Project Name:
Cost Guidance;

11003 (Continued)

Conversion of Shoreside Halon Fire Protection Equipment

Ensure that a fire protection engineer is included in the cost
estimating process. Consult the NAVFAC ODS Conversion
Guide for technical decision-making process flow diagram.

Estimate your specific reguirements using one of the following

methods:
1. Obtain estimate from EFDSEFAS or a loca environmental
Services contractor
2. Usethefollowing cost guidance:
Fire Protection equipment:
Halon 1301 Systems: $20,000/System
Haon 1211 Hand Portable
Extinguishers: $107/Extinguisher
3. If ODS conversion plan is completed, cost estimates may be

derived from the plan. Reference to the plan must be
annotated in the EPR exhibit.
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Reference #:
Project Name:
Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Project Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor :
Cookbook #:

PPI #

Progress Code:

Navy Assessment L evel:

AG/SAG:
Approving Command:

Regulatory Authority:
Narrative:
1st Fund Code:

Other Comments:

Effective Date:

11004

ODS Solvent Elimination at Shore-based Activities
Group 3, Solvents

Class| ODS, CFCs

CAAA 90 phased out the production of all class| ozone depleting
substances  (ODSy) by January 1996, including
chlorofluorocarbon (CFC) solvents. These ODSs will not be
avalable to support solvent applications. Clean Air Act
Amendments of 1990 (CAAA 90); SECNAV ODS Palicy; and
OPNAVINST 5090.1B. For the EPR submission provide
specific details of the Federa, State, and loca regulations that
gpply and specific information such as a project description,
number of units involved, quantity of solvent ingaled, type of
solvent involved, as opposed to smply restating the generic
information contained in this document.

CAA

OoDCS

H/M/L

Select from list of options provided

PVN

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Flest)

11004

21

1 [Non-recurring, but can be phased)]

1

Depends on type of activity

Indicates the clamant with the authority and responsbility for
approving the project

1

See Appendix D

2 (O&MN)

FY 95
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Reference #:
Project Name:
Cost Guidance;

11004 (Continued)
ODS Solvent Elimination at Shore-based Activities

Estimate your specific requirements as follows:;

1. Obtain estimate from EFDS/EFAS or a loca environmenta
services contractor
2. Usethefollowing cost guidance:

Elimination costs dependent on locad solvent applications.
Alternative materials and/or processes have been identified to
date for all maintenance applications of Class | ODSs. An
inventory of processes utilizing ODSs and dternatives available
can be obtained from facility ODS Converson Plans and
Pollution Prevention Plans, which were completed by 31 Dec
1995. Consult cognizant engineering command, the Pollution
Prevention Opportunity Handbook , the Pollution Prevention
Technica Library, or Naval Air Systems Command G and I-
level Solvent Subgtitution Guide for aternatives information and
cost estimates. Approval to implement each alternative must be
obtained from cognizant engineering authority for each solvent
application. Oxygen system cleaning aternatives will be centrally
implemented by Naval Air Systems Command and Nava Sea
Systems Command. No funds will be provided to augment non-
ODS solvent purchase costs. Projects submitted under this
project line are intended to support equipment replacements not
being addressed by centrally-managed programs.
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Reference #:
Project Name:
Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Project Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor :
Cookbook #:

PPI #:

Progress Code:

Navy Assessment L evel:

AG/SAG:
Approving Command:

Regulatory Authority:
Narrative:
1st Fund Code:

Other Comments:

Effective Date:

11005

Elimination of ODS Requirementsin Technical Manuals
Group 6, Administrative

N/A

Under the CAAA 90, chlorofluorocarbon (CFC) refrigerants and
solvents were phased out of production as of 1 Jan 1996, and
Halon production was discontinued as of Jan 1994. The Navy is
eliminating shore-based non-mission critica gpplications of dl
ODS by 31 Dec 2000 in accordance with SECNAV ODS Policy
and OPNAVINST 5090.1B. In many cases, the use of ODSs is
required by existing technical manuals and specifications. To
comply with phase-out dates set forth in SECNAV ODS Policy
and OPNAVINST 5090.1B, Navy technicad manuas and
specifications must be screened and revised to diminate
requirements for use of ODSs. Clean Air Act Amendments of
1990 (CAAA 90); SECNAV ODS Policy; and OPNAVINST
5090.1B.

CAA

ODCS

H/M/L

Select from ligt of options provided

PVN

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Flegt)

11001

21

1 [Non-recurring]

1

Depends on type of activity

Indicates the claimant with the authority and responsibility for
approving the project

1-7

See Appendix D

2 (O&MN)

Fy 98
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Reference #: 11005 (Continued)
Project Name: Elimination of ODS Requirementsin Technical Manuals

Cost Guidance: To edimate technical manual revision costs, separate task into
technical manual screening costs (manual or eectronic depending
on TM format) and cost to reproduce and distribute TM.
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Reference #:
Project Name:
Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Project Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor :
Cookbook #:

PPI #

Progress Code:

Navy Assessment L evel:

AG/SAG:
Approving Command:

Regulatory Authority:
Narrative:
1st Fund Code:

Other Comments:

Effective Date:

Cost Guidance:

11940

Training (Required by Statute/Regulation)
Group 4, Training

N/A

The 40 CFR Parts 82.40 and 82.161 require the training and
cetification of ar conditioning and refrigeration technicians.
Dependent upon specific ozone depleting substance (ODS)
related training requirements. For the EPR submission provide
specific details of the Federal, State, and local regulations that
apply In addition, include specific information such as purpose of
the training, number of students, number of courses.

MULT

TRNG

H/M/L

Select from list of options provided

PVN

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Flest)

11940

9

Dependent on specific ODS related training requirements.
1

Depends on type of activity

Indicates the clamant with the authority and responsbility for
approving the project

1,57

See Appendix D

2 (O&MN)

This Cookbook Item should only be used for training
requirements that are mandated by statute or regulation and not
addressed in the requirements of an existing Cookbook Item.

Dependent on specific ODS related training requirements.
Dependent on specific ODS related training requirements.
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Reference #:

Project Name:

Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Project Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor :
Cookbook #:

PPI #

Progress Code:

Navy Assessment L evel:

AG/SAG:
Approving Command:

Regulatory Authority:
Narrative:
1st Fund Code:

Other Comments:

Effective Date:

Cost Guidance;

11941

Training (Required by Navy Policy or to Stay Abreast of
Regulatory Changes)

Group 4, Training
N/A

Dependent upon specific Navy Policy and ozone depleting
substance (ODS) related program requirements. For the EPR
submission provide specific details of the Navy Policy that
applies. In addition, include specific information such as purpose
of the training, number of students, number of courses.

MULT

TRNG

M/L

Select from list of options provided

PVN

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Flest)

11941

9

Dependent on specific ODS related training requirements.
1

Depends on type of activity

Indicates the clamant with the authority and responsbility for
approving the project

4,57

See Appendix D

2 (O&MN)

This Cookbook Item should only be used for training
requirements that are not mandated by statute or regulation, but
are required by Navy Policy, and the requirements applicable to
the Environmental and Natural Resources Program Navy
Systems Plan of June 1996, or needed to stay abreast of
regulatory changes.

Dependent on specific ODS related training requirements.
Dependent on specific ODS related training requirements.
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Reference #:
Project Name:
Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Project Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor :
Cookbook #:

PPI #:

Progress Code:

Navy Assessment Level:

AG/SAG:
Approving Command:

Regulatory Authority:
Narrative:
1st Fund Code:

Other Comments:

Effective Date:

Cost Guidance:

11950

Specific State Requirements
5N/A

N/A

Specific State ozone depleting substance (ODS) related
requirements which are either more stringent than or not
addressed in existing Federa requirements. For the EPR
submission provide specific details of the State regulations that
apply and specific information about the project. as opposed to
smply redtating the generic information contained in this
document.

CAA

ODCS

H/M/L

Select from list of options provided

PVN

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Flest)

11950

10

Dependent on specific ODS related requirements.

1-5 (Determined by activity)

Depends on type of activity

Indicates the clamant with the authority and responshility for
approving the project

2

See Appendix D

2 (O&MN)

This Cookbook Item should only be used for state specific
requirements that are not addressed in the requirements of an
existing Cookbook Item.

Dependent on specific State ODS related requirements.
Dependent on specific State ODS related requirements.
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Reference #:
Project Name:
Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Project Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor :
Cookbook #:

PPI #:

Progress Code:

Navy Assessment L evel:

AG/SAG:
Approving Command:

Regulatory Authority:
Narrative:
1st Fund Code;

Other Comments:

Effective Date:

Cost Guidance;

11960

Specific Local Requirements
5N/A

N/A

Specific locad ozone depleting substance (ODS) related
requirements which are either more stringent than or not
addressed in existing Federal or State requirements. For the
EPR submisson provide specific details of the loca regulations
that apply and specific project information as opposed to smply
restating the generic information contained in this document.

CAA

ODCS

H/M/L

Select from lit of options provided

PVN

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Flest)

11960

10

Dependent on specific ODS related requirements.

1-5 (Determined by activity)

Depends on type of activity

Indicates the clamant with the authority and responsibility for
approving the project

3

See Appendix D

2 (O&MN)

This Cookbook Item should only be used for specific loca
requirements that are not addressed in the requirements of an
existing Cookbook Item.

Dependent on specific loca ODS related requirements.
Dependent on specific local ODS related requirements.
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Reference #:
Project Name:
Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Project Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor:
Cookbook #:

PPI #:

Progress Code:

Navy Assessment L evel:

AG/SAG:
Approving Command:

Regulatory Authority:
Narrative:
1st Fund Code:

Other Comments:

Effective Date:

11970

Specific Over seas Requirements
5N/A

N/A

DoD Ingt. 47155 and OPNAVINST 5090.1B require
compliance with the Find Governing Standards (FGS) or the
Overseas Environmenta Basdine Guidance Document
(OEBGD), if a FGS has not been written, to protect human
hedlth and the environment

CAA

ODCS

H/M/L

Sdlect from list of options provided.

CMP

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Flegt)

11970

21

Dependent on specific Overseas Environmenta Baseline
Governing Document (OEBGD) or Final Governing Standards
(FGS) ODS requirements.

1-5. Determined by activity

Depends on type of activity

Indicates the clamant with the authority and responghility for
approving the project.

5,6,0r7

See Appendix D

2 (O&MN)

Project nameftitte must be specific describing the exact
requirement that is being addressed. Costs should be based upon
higoricd data and smilar projects in CONUS.  Your
geographical EFD/EFA can assg in the formadization of the
requirement and provide budget estimates.

Dependent on specific Finad Governing Standards (FGS) or
Overseas Environmental Basdine Governing Document
(OEBGD) ODS requirements.
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Cost Guidance;

Reference #:

Project Name:

Project Group:
Pollutant

Requirement:

EPR Data Entries

Law/Regulatory Area:

Environmental Category:

Project Assessment:
Compliance Status:
Pillar:

Fund Command:
Resour ce Sponsor :
Cookbook #:

PPI #:

Progress Code:

Navy Assessment Level:

AG/SAG:
Approving Command:

Regulatory Authority:
Narrative:
1st Fund Code:

Other Comments:

Effective Date:

Cost Guidance:

Dependent on specific Find Governing Standards (FGS) or
Overseas Environmental Basdine Governing Document
(OEBGD) ODS requirements.

11999

Miscellaneous Requirements (activities please use a
descriptivetitle)

N/A
N/A

Provide support for specific ozone depleting substance (ODS)
related requirements not addressed in an existing Cookbook Item.

CAA

ODCS

H/M/L

Select from list of options provided

PVN

Indicates the claimant providing the funds for the project
04 (N4-Logistics) or 46 (N46 Flest)

11999

21

Dependent on specific ODS related requirements.

1-5 (Determined by activity)

Depends on type of activity

Indicates the clamant with the authority and responshility for
approving the project

1-7 (Determined by activity)

See Appendix D

2 (O&MN)

This Cookbook Item should only be used for specific
requirements that are not addressed in the requirements of an
existing Cookbook Item.

Dependent on specific ODS related requirements.
Dependent on specific ODS related requirements.
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MISSION-CRITICAL APPLICATIONSOF CLASS1
OZONE-DEPLETING SUBSTANCES

C-2



APPENDIX C-2

NAVY ODS ADVISORY 96-01A
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NAVY ODS ADVISORY 96-02
REFRIGERANT LEAK REPAIR AND RECORD KEEPING
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Appendix E-1:

40 CFR Part 82, Subpart B- Servicing
of Motor Vehicle Air Conditioners

82.30
82.32
82.34
82.36

Purpose and Scope

Definitions

Prohibitions

Approved Refrigerant Recycling

Equipment

Approved Independent Standards

Tedting Organizations

82.40 Technician Traning and

Certification

82.42 Certification and Recordkeeping
Requirements

Appendix A to Part 82 Subpart B * -

Standard for Recycle/Recover Equipment

Appendix B to Part 82 Subpart B * -

Standard for Recover Equipment

*[Appendixes A and B not included)]

82.38

Section 82.30 Purpose and Scope

(@ The purpose of these regulationsisto
implement section 609 of the Clean Air
Act, asamended (Act) regarding the
servicing of motor vehicle air conditioners.

(b) Theseregulations gpply to any person
performing service on amotor vehicle for
consderation when this service involves the
refrigerant in the motor vehicle air
conditioner.

Section 82.32 Definitions

(& Approved Independent Standards
Testing Organization meansany
organization which has applied for and
received approva from the Administrator
pursuant to §82.38.

(b) Approved Refrigerant Recycling
Equipment means equipment certified by
the Adminigtrator or an organization
approved under §82.38 as mesting either
one of the standardsin 882.36. Such
equipment extracts and recycles refrigerant
or extracts refrigerant for recycling on-dte
or reclamation off-gte.

(c) Motor vehicle as used in this subpart
means any vehide which is sdf-propelled
and designed for transporting persons or
property on a street or highway, including
but not limited to passenger cars, light duty
vehicles, and heavy duty vehides This
definition does not include a vehicle where
final assembly of the vehicle has not been
completed by the origina equipment
manufacturer.

(d) Motor vehicle air conditioners means
mechanica vapor compression refrigeration
equipment used to cool the driver’s or
passenger’ s compartment of any motor
vehicle. This definition is not intended to
encompass the hermeticaly seded
refrigeration systems used on motor
vehiclesfor refrigerated cargo and the air
conditioning systems on passenger buses
using HCFC-22 refrigerant.

(€ (1) Properly usng meansusing
equipment in conformity with
Recommended Service Procedures and
Recommended Practices for the
Containment of R-12 (CFC-12) set forthin
appendix A or gppendix B to this subpart,
as applicable. In addition, thisterm
includes operating the equipment in
accordance with the manufacturer’ s guide
to operation and maintenance and using the



equipment only for the controlled substance
for which the machine is designed. For
equipment thet extracts and recycles
refrigerant, properly usng aso meansto
recycle refrigerant before it is returned to a
motor vehicle air conditioner. For
equipment that only recovers refrigerant,
properly using includes the requirement to
recycle the refrigerant on-Site or send the
refrigerant off-gte for reclamation.

(2) Refrigerant from reclamation
facilities that is used for the purpose of
recharging motor vehicle ar
conditioners must be at or above the
standard of purity developed by the
Air-conditioning and Refrigeration
Ingtitute (ARI 700-93) (whichis
codified at 40 CFR part 82, subpart F,
gppendix A, and isavailable at 4301
North Fairfax Drive, Suite 425,
Arlington, Virginia22203). Refrigerant
may be recycled off-gte only if the
refrigerant is extracted using recover
only equipment, and is subsequently
recycled off-gte by equipment owned
by the person that owns both the
recover only equipment and owns or
operates the establishment a which the
refrigerant was extracted. In any event,
approved equipment must be used to
extract refrigerant prior to performing
any service during which discharge of
refrigerant from the motor vehidle air
conditioner can reasonably be
expected. Intentiondly venting or
disposing of refrigerant to the
atmosphereis an improper use of
equipment.

() Refrigerant meansany class| or class
Il substance used in amotor vehicle air
conditioner. Class| and Class||
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substances are listed in Part 82, Subpart A,
Appendix A. Effective November 15,
1995, refrigerant shall dso include any
subdtitute substance.

(9) Servicefor consideration meanshbeing
paid to perform service, whether itisin
cash, credit, goods, or services. This
includes dl service except that done for
free.

(h) Service involving refrigerant means
any service during which discharge or
release of refrigerant from the motor vehicle
ar conditioner to the atmaosphere can
reasonably be expected to occur.

Section 82.34 Prohibitions

(a) Effective Aug. 13, 1992, no person
repairing or servicing motor vehicles for
consderation may perform any serviceon a
motor vehicle air conditioner involving the
refrigerant for such air conditioner
(1) without properly using equipment
approved pursuant to §82.36 and
(2) unless such person has been properly
trained and certified by atechnician
certification program approved by the
Administrator pursuant to §82.40. The
requirements of this paragraph do not
apply until January 1, 1993 for small
entities who certify to the Adminigirator in
accordance with section §82.42(a)(2).
(b) Effective November 15, 1992, no
person may sl or digtribute, or offer for
sdeor digribution, any class| or class||
substance that is suitable for useasa
refrigerant in amotor vehicle air-conditioner
and that isin a container which contains less
than 20 pounds of such refrigerant to any
person unless that person is properly
trained and certified under §82.40 or



intended the containers for resde only, and
S0 certifies to the sdller under §82.42

(b)(4).

(©) No technician training programs may
issue certificates unless the program
complieswith dl of the gandardsin
§82.40(a).

Section 82.36 Approved Refrigerant
Recycling Equipment

(A(1) Refrigerant recycling equipment must
be certified by the Administrator or an
independent standards testing organization
approved by the Administrator under
§82.38 to meet ether one of the following
standards:
(2) Equipment that recovers and
recycles the refrigerant must meet the
standards set forth in appendix A to this
subpart (Recommended Service
Procedure for the Containment of R-12,
Extraction and Recycle Equipment for
Mobile Automoative Air-Conditioning
Systems, and Standard of Purity for Use
in Mobile Air-Conditioning Systems).
Equipment that recovers refrigerant for
recycling on-sSte or for reclamation off-
gte must meet the tandards set forth in
appendix B to this subpart
(Recommended Service Procedure for
the Containment of R-12, Extraction
Equipment for Mobile Automotive Air-
Conditioning Systems).

(b) Refrigerant recycling equipment
purchased before September 4, 1991 that
recovers and recycles refrigerant, and
refrigerant recycling equipment purchased
before April 22, 1992 that recovers
refrigerant for recycling on-site or
reclamation off-dte, that has not been
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certified under paragraph (a) of this section,
shall be considered gpproved if the
equipment is subgtantidly identicd to
equipment certified under paragraph (a) of
this section. Equipment manufacturers or
owners may request a determination by the
Adminigtrator by submitting an application
and supporting documents that indicate that
the equipment is substantidly identicd to
approved equipment to: MVACs
Recycling Program Manager, Stratospheric
Protection Divison (6205J), U.S.
Environmentd Protection Agency, 401 M
Street, SW., Washington, DC 20460, Attn:
Substantidly Identical Equipment Review.
Supporting documents must include process
flow sheets, lists of components and any
other information that would indicate that
the equipment is capable of processing the
refrigerant to the standardsin appendix A
or appendix B to this subpart, as
gpplicable. Authorized representatives of
the Administrator may ingpect equipment
for which approva is being sought and
request samples of refrigerant that has been
extracted and/or recycled using the
equipment. Equipment thet fails to meet
appropriate standards will not be
considered approved.

(©) The Adminigrator will maintain alig of
gpproved equipment by manufacturer and
mode. Personsinterested in obtaining a
copy of thelist should send written inquiries
to the address in (b) of this section.

Section 82.38 Approved Independent
Standards Testing Organizations

(& Any independent standards testing
organization may apply for approva by
the Adminigtrator to certify equipment as
mesting the sandards in appendix A and
appendix B to this subpart, as applicable.



This application shal be sent to: MVACs
Recycling Program Manager,
Stratospheric Protection Divison
(6205J), U.S. Environmenta Protection
Agency, 401 M Street, SW.,
Washington, DC 20460.

(b) Applicationsfor approva must
document the following:
(1) That the organization has the capacity
to accurately test whether refrigerant
recycling equipment complies with the
applicable standards. In particular,
gpplications must document:
(1) The equipment present & the
organization that will be used for
equipment testing;
(i) The expertisein equipment testing
and the technica experience of the
organization’s personnd;
(iii) Thorough knowledge of the
standards as they appear in appendix A
and gppendix B of this subpart, as
gpplicable; and
(iv) The test procedures to be used to
test equipment for compliance with
gpplicable standards, and why such test
procedures are appropriate for that
purpose.

(2) That the organization has no conflict
of interest and will receive no financid
benefit based on the outcome of
certification testing; and

(3) That the organization agreesto alow
the Adminidtrator access to verify the
information contained in the gpplication.

(¢) If approvd isdenied under this section,
the Adminigtrator shdl give written notice to
the organization setting forth the basis for
his or her determination.

(d) If a any time an gpproved independent
standards testing organization is found to be
conducting certification tests for the
purposes of this subpart in a manner not
consg st with the representations made in its
gpplication for approval under this section,
the Adminigirator reserves the right to
revoke approval.

Section 82.40 Technician Training and
Certification

(& Any technician and certification
program may apply for gpprovd, in
accordance with the provisions of this
paragraph, by submitting to the
Adminisgtrator at the address in §82.38(a)
verification that the program meets dl of the
following sandards:
(1) Training
Each program must provide adequate
training, through one or more of the
following means. on+the-job training,
training through sdf-sudy of ingtructiond
materid, or on-gtetraining involving
ingtructors, videos or hands-on
demonstration.
(2) Test Subject Materia
The certification tests must adequately
and sufficiently cover the following:
(i) The standards established for the
service and repair of motor vehicle air
conditioners as st forth in appendix A
and appendix B to this subpart. These
standards relate to the recommended
service procedures for the containment
of refrigerant, extraction equipment,
extraction and recycle equipment, and
the standard of purity for refrigerant in
motor vehicle air conditioners.
(i) Anticipated future technologicd
developments, such astheintroduction



of HFC-134ain new motor vehicle ar
conditioners.

(iif) The environmenta consequences
of refrigerant release and the adverse
effects of stratospheric ozone layer
depletion.

(iv) Asof Aug. 13, 1992, the

requirements imposed by the
Administrator under 8609 of the Act.

(3) Test Adminidration

Completed test must be graded by an
entity or individua who receives no
benefit based on the outcome of testing; a
fee may be charged for grading.
Sufficient messures must be taken at the
test Steto ensure that tests are completed
honestly by each technician. Each test
must provide ameans of verifying the
identification of the individud taking the
test. Programs are encouraged to make
provisions for nonEnglish spesking
technicians by providing testsin other
languages or dlowing the use of a
trandator when teking thetest. If a
trandator is used, the certificate received
must indicate that trandator assstance
was required.

(4) Proof of Certification

Each certification program mugt offer
individua proof of certification, such asa
certificate, wallet-sized card, or display
card, upon successful completion of the
test. Each certification program must
provide a unique number for each
certified technician.

(b) In deciding whether to approve an
goplication, the Adminigtrator will consider
the extent to which the gpplicant has
documented that its program meetsthe
dandards set forth in thissection. The
Adminigrator reserves the right to consder

other factors deemed relevant to ensure the
effectiveness of certification programs. The
Adminigtrator may gpprove aprogram
which meets dl the slandards in paragraph
(a) except test adminidtration if the
program, when viewed as awhole, is a
least as effective as a program that does
meet dl the standards. Such approva shall
be limited to training and certification
conducted before Aug. 13, 1992. If
goprovd is denied under this section, the
Adminigrator shdl give written notice to the
program setting forth the basis for his
determination.

(c) Technicd Revisons. Directors of
approved certification programs must
conduct periodic reviews of test subject
materid and update the materid based
upon the latest technologica development in
motor vehicle air conditioner service and
repair. A written summary of the review
and any changes made must be submitted
to the Adminigtrator every two years.

(d) Recertification. The Administrator
reserves the right to specify the need for
technician recertification & some future

date, if necessary.

(e If a any time an gpprova program is
conducted in amanner not consstent with
the representations made in the gpplication
for approva of the program under this
section, the Administrator reserves the right
to revoke approva.

(f) Authorized representatives of the
Adminigrator may require techniciansto
demongtrate on the business entity’s
premises their ability to perform proper
procedures for recovering and/or recycling
refrigerant. Failure to demongtrate or



falure to properly use the equipment may
result in revocation of the technician’s
certificate by the Adminigrator.
Technicians whose certification is revoked
must be recertified before servicing or
repairing any motor vehicle air conditioners.

Section 82.42 Certification,
Recor dkeeping and Public Notification
Requirements

(@ Certification requirements
(1) Nolater than January 1, 1993, any
person repairing or servicing motor
vehiclearr conditioners for consderation
shdl certify to the Adminigrator that such
person has acquired, and is properly
using, approved equipment and that each
individud authorized to use the equipment
is properly trained and certified.
Certification shdl take the form of a
satement sgned by the owner of the
equipment or another responsble officer
and setting forth:
(i) The name of the purchaser of the
equipment,
(i) The address of the establishment
where the equipment will be located;
and
(iif) The manufacturer name and
equipment mode number, the date of
manufacture, and the seria number of
the equipment. The certification must
aso include a satement that the
equipment will be properly used in
servicing motor vehicle air conditioners,
that each individua authorized by the
purchaser to perform serviceis
properly trained and certified in
accordance with §82.40, and that the
information given istrue and correct.
The certification should be sent to:
MVACs Recycling Program Manager,

Stratospheric Protection Division,
(6205J), U.S. Environmenta Protection
Agency, 401 M Street, SW.,
Washington, DC 20460.

(2) The prohibitionsin §82.34(a) shdl be
effective as of January 1, 1993 for
persons repairing or servicing motor
vehiclear conditionersfor consderation
at an entity which performed service on
fewer that 100 motor vehicle air
conditionersin calendar year 1990, but
only if such person so certifiesto the
Adminigtrator no later than [insert date 30
days from date of publication]. Persons
must retain adequate records to
demondtrate that the number of vehicles
serviced was fewer than 100.

(3) Certificates of compliance are not
transferable. In the event of a change of
ownership of an entity which services
motor vehicle air conditioners for
congderation, the new owner of the entity
shdl certify within thirty days of the
change of ownership pursuant to
§82.42(a)(1).

(b) Recordkeeping requirements

(1) Any person who owns approved
refrigerant recycling equipment certified
under §82.36(a)(2) must maintain records
of the name and address of any facility to
which refrigerant is sent.

(2) Any person who owns approved
refrigerant recycling equipment must
retain records demondtrating thet all
persons authorized to operate the
equipment are currently certified under
§82.40.

(3) Any person who sdls or distributes
any class| or class |l substance thet is
suitable for use as arefrigerant in a motor
vehicle air conditioner and that isin a
container of less than 20 pounds of such



refrigerant must verify that the purchaser
is properly trained and certified under
882.40. The sler mugt havea
reasonable basis for believing that the
information presented by the purchaser is
accurate. The only exception to these
requirementsisif the purchaser is
purchasing the small containers for resde
only. Inthiscase, the sdler must obtain a
written statement from the purchaser that
the containers are for resde only and
indicate the purchasers name and
business address. Records required
under this paragraph must be retained for
aperiod of three years.

(4) All records required to be maintained
pursuant to this section must be kept for a
minimum of three years unless otherwise
indicated. Entities which service motor
vehicle air conditionersfor consderation
must keep these records on-gSite.

(5 All entities which service motor
vehiclearr conditionersfor consderation
must alow an authorized representative of
the Adminigtrator entry onto their premise
(upon presentation of hisor her
credentids) and give the authorized
representative access to al records
required to be maintained pursuant to this
section.

(c) Public Naotification. Any person who
conducts any retail sdesof aclass| or class
Il substance that is suitable for useas a
refrigerant in amotor vehicle ar
conditioner, and that isin a container of less
than 20 pounds of refrigerant, must
prominently display a sign where sales of
such containers occur which states: “Itisa
violation of federd law to sdll containers of
Class| and Class |1 refrigerant of lessthan
20 pounds of such refrigerant to anyone
who isnot properly trained and certified to

operate approved refrigerant recycling
equipment.”
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Appendix E-2:

40 CFR Part 82, Subpart F - Recycling
and Emissions Reduction

Summary: The refrigerant recycling
regulations under section 608 of the Clean
Air Act establish arecycling program for
ozone-depleting refrigerants recovered
during the servicing and disposd of ar
conditioning and refrigeration equipment.
Together with the prohibition on venting
during the servicing, repair, and digoosa of
class| and class Il substances that took
effect July 1, 1992, the regulations should
subgtantially reduce emissons of ozone-
depleting refrigerants. The regulations
require persons servicing ar conditioning
and refrigeration equipment to observe
certain service practices that reduce
refrigerant emissons and establish
equipment and offgte reclaimer certification
programs, aswell as atechnician
certification program. A salesredtriction on
refrigerant isincluded, whereby only
certified technicians are authorized to
purchase such refrigerant, EPA’s
regulations aso require repair of significant
leaks, based on annud lesk rates of
equipment. In addition, the regulations
require that ozone-depleting compounds
contained “in bulk” in gppliancesto be
removed prior to disposa of the gppliances,
and that dl air conditioning and refrigeration
equipment, except for small gppliances, be
provided with a servicing gperture that
would facilitate recovery of the refrigerant.

Effective Date: 30 days after publication
of the May 14, 1993, find rule, except
where otherwise noted. Amendments
incorporated into the rule have different
effective dates. Sections of the rule revised
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by the August 19, 1994, rule became
effective October 18, 1994. Sections of
the rule revised by the November 9, 1994,
rule became effective October 28, 1994.
Sections of the rule revised by the March
17, 1995, rule became effective May 16,
1995. Sections of the rule revised by the
May 9, 1995, rule became effective April
27,1995, Sections of the rule revised by
the August 8, 2995, rule became effective
September 7, 1995.

For Further Information Contact:
Section 608 Recycling Program Manager,
Program Implementation Branch,
Stratospheric Protection Divison, Office of
Atmospheric Programs, Office of Air and
Radiation (6205-J), 401 M Street, SW.,
Washington, D.C. 20460. The
Stratogpheric Ozone Information Hotline
aso can be contacted for further
information at (800) 296-1996.

Subpart F - Recycling and Emissions

Reduction

Sec.

82.150 Purpose and Scope

82.152 Definitions

82.154 Prohibitions

82.156 Required Practices

82.158 Standardsfor Recycling and
Recovery Equipment

82.160 Approved Equipment Testing
Organizations

82.161 Technician Certification

82.162 Certification by Owners of
Recovery and Recycling Equipment

82.164 Reclaimer Certification

82.166 Reporting and Recordkeeping
Requirements

Appendix A to Subpart F-Specifications

for Fluorocarbon Refrigerants



Appendix B to Subpart F * -Performance
of Refrigerant Recovery, Recycling, and/or
Reclam Equipment

Appendix C to Subpart F *-Method for
Testing Recovery Devicesfor Usewith
Smadl Appliances

Appendix D to Subpart F * - Standards for
Becoming a Certifying Program for
Technicians

*[Note: AppendixesB, C, and D not
included in this guide]

Subpart F-Recycling and Emissions
Reduction

Section 82-150 Purpose and Scope

(& The purpose of this subpart isto reduce
emissonsof class| and class || refrigerants
to the lowest achievable leve during the
sarvice, maintenance, repair, and disposa

of gppliancesin accordance with section
608 of the Clean Air Act.

(b) Thissubpart gppliesto any person
servicing, maintaining, or repairing
appliances except for motor vehicle ar
conditioners. In addition, this subpart
gopliesto refrigerant reclamers, gppliance
owners, and manufacturers of gppliances
and recycling and recovery equipment

Section 82.152 Definitions

Appliance means any device which
containsand usesaclass| or classl|
Substance as arefrigerant and which is used
for household or commercia purposes,
including any air conditioner, refrigerator,
chiller, or freezer.

Apprentice means any person who is
currently registered as an gpprenticein
service, maintenance, repair, or disposa of
gppliances with the U.S. Department of
Labor’s Bureau of Apprenticeship and
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Training (or a State Apprenticeship Council
recognized by the Bureau of Apprenticeship
and Training). If more than two years have
elapsed since the person first registered as
an gpprentice with the Bureau of
Apprenticeship and Training (or a State
Apprenticeship Council recognized by the
Bureau of Apprenticeship and Training), the
person shal not be considered an
apprentice.

Approved equipment testing
organization means any organization which
has applied for and received approva from
the Administrator pursuant to 882.160.

Certified refrigerant recovery or
recycling equipment means equipment
certified by an approved equipment testing
organiztion to meet the dandardsin
§82.158(b) or (d), equipment certified
pursuant to §82.36(a), or equipment
manufactured before November 15, 1993,
that meets the standardsin § 82.158(c),

(), or (9).

Commercial refrigeration means, for the
purposes of 882.156(i), the refrigeration
gppliances utilized in the retail food and
cold storage warehouse sectors. Retall
food includes the refrigeration equipment
found in supermarkets, convenience stores,
restaurants and other food service
establishments. Cold storage includes the
equipment used to store meet, produce,
dairy products, and other perishable goods.
All of the equipment contains large
refrigerant charges, typicaly over 75
pounds.

Critical component means, for the
purposes of §82.156(i), a component
without which industrid process



refrigeration equipment will not function, will
be unsafein its intended environmernt,
and/or will be subject to falures that would
cause theindustria process served by the
refrigeration appliance to be unsafe.

Custom-built means, for the purposes of
8§82.156(i), thet the equipment or any of its
critica components cannot be purchased
and/or ingtaled without being uniquely
designed, fabricated and/or assembled to
satisfy a specific set of indudtrial process
conditions.

Disposal means the process leading to and
induding:

(1) thedischarge, depost, dumping or
placing of any discarded appliance into or
on any land or water;

(2) thedisassembly of any gppliance
for discharge, deposit, dumping or placing
of its discarded component partsinto or
on any land or water; or

(3) thedisassembly of any appliance
for reuse of its component parts.

Follow-up verification test means, for the
purposes of 882.156(i), those tests that
involve checking the repairs within 30 days
of the gppliance s returning to norma
operating characterigtics and conditions.
Follow-up verification tests for gppliances
from which the refrigerant charge has been
evacuated means a test conducted after the
gppliance or portion of the gppliance has
resumed operation at norma operating
characterigtics and conditions of
temperature and pressure, except in cases
where sound professond judgment dictates
that these testswill be more meaningful if
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performed prior to the return to normal
operating characteristics and conditions. A
follow-up verification test with respect to
repairs conducted without evacuation of the
refrigerant charge means areverification test
conducted after theinitid verification test
and usudly within 30 days of normd
operating conditions. Where an gppliance
IS not evacuated, it is only necessary to
conclude any required changes in pressure,
temperature or other conditionsto return
the gppliance to normal operating
characteristics and conditions.

Full charge means, for the purpose of
8§82.156(i), the amount of refrigerant
required for norma operating
characteristics and conditions of the
gppliance as determined by using one of the
following four methods or a combination of
one of the following four methods.

(1) Theequipment manufacturers

determination of the correct full charge for

the equipment.

(2) Determining the full charge by
appropriate cal culations based on
component sizes, dengity of refrigerant,
volume of piping, and dl other rlevant
congderation;

(3) Theuseof actual measurements of
the amount of refrigerant added or
evacuated from the gppliance; and/or

(4) Theuseof an established range
based on the best available data,
regarding the norma operating
characteristics and conditions for the
appliance, where the mid-point of the
range will serve asthe full charge, and
where records are maintained in
accordance with §82.166(q).



High-pressure appliance means an
gopliance that uses arefrigerant with a
bailing point between -50 and 10 degrees
Centigrade at atmospheric pressure (29.9
inches of mercury). This definition includes
but is not limited to gppliances using
refrigerants-12, -22, -114, -500, or -502.

Industrial process refrigeration means,
for the purposes of §82.156(i), complex
customized appliances used in the chemicd,
pharmaceutica, petrochemicd, and
manufacturing industries. These appliances
are directly linked to the industrid process.
This sector aso includes industrid ice
machines, appliances used directly in the
generation of dectricity, and ice rinks.
Where one gpplianceis used for both
industrid process refrigeration and other
goplications, it will be consdered indugtrid
process refrigeration equipment if 50
percent or more of its operating capacity is
used for indugtrial process refrigeration.

Industrial process shutdown means, for
the purposes of §82.156(i), that an
indugtria process or facility temporarily
ceases to operate or manufacture whatever
isbeing produced at that facility.

Initial verification test means, for the
purposes of 882.156(i), those leak tests
that are conducted as soon as practicable
after therepair iscompleted. Aninitid
verificaion test, with regard to the leak
repairs that require the evacuation of the
gppliance or portion of the gppliance,
means atest conducted prior to the
replacement of full refrigerant charge and
before the appliance or portion of the
appliance has reached operation at normal
operating characteristics and conditions of
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temperature and pressure. Aninitia
verification test with regard to repairs
conducted without the evacuation of the
refrigerant charge means a test conducted
as soon as practicable after the conclusion
of the repair work.

Low-loss fitting means any devicethat is
intended to establish a connection between
hoses, appliances, or recovery or recycling
machines and that is designed to close
autometicdly or to be closed manudly
when disconnected, minimizing the release
of refrigerant from hoses, appliances, and
recovery or recycling machines.

Low-pressure appliance means an
gppliance that uses arefrigerant with a
boiling point above 10 degrees Centigrade
at atmospheric pressure (29.9 inches of
mercury). This definition includes but is not
limited to equipment utilizing refrigerants -
11,-113, and -123.

Major maintenance, service, or repair
means any maintenance, service, or repair
involving theremova of any or dl of the
following gppliance components.
compressor, condenser, evaporator, or
auxiliary heat exchanger coll.

Motor vehicle air conditioner (MVAC)
means any gppliance that isamotor vehicle
ar conditioner as defined in 40 CFR Part
82, Subpart B.

MVAC-like appliance means mechanica
vapor compression, open-drive compressor
appliances used to cool the driver’s or
passenger’ s compartment of anon-road
motor vehicle. Thisincludesthe air
conditioning equipment found on agricultura
or condruction vehicles. Thisdefinitionis



not intended to cover gppliances using
HCFC-22 refrigerant.

Normal operating characteristics or
conditions means, for the purposes of
8§82.156(i), temperatures, pressures, fluid
flows, speeds and other characteristics that
would normally be expected for a given
process load and ambient condition during
operation. Normal operating characteristics
and conditions are marked by the absence
of atypica conditions affecting the operation
of the refrigeration appliance.

Normally containing a quantity of
refrigerant means containing the quantity
of refrigerant within the goppliance or
gppliance component when the gpplianceis
operating with afull charge of refrigerant.

Opening an appliance means any service,
maintenance, or repair on an appliance that
would release class | or class 11 refrigerant
from the appliance to the atmosphere unless
the refrigerant were recovered previoudy
from the appliance. Connecting and
disconnecting hoses and gauges to and from
the gppliance to measure pressures within
the appliance and to add refrigerant to or
recover refrigerant from the appliance shall
not be considered “ opening.”

Person means any individud or legd entity,
including an individua, corporation,
partnership, association, state, municipdity,
politica subdivision of agtate, Indian tribe,
and any agency, department, or
ingrumentdity of the United States, and any
officer, agent, or employee thereof.

Process stub means alength of tubing that
provides access to the refrigerant indde a
amall gppliance or room air conditioner and
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that can be reseded at the conclusion of
repair or service.

Reclaim refrigerant means to reprocess
refrigerant to a least the purity pecified in
appendix A to 40 CFR Part 82, Subpart F
(based on ARI Standard 700-1993,
Soecifications for Fluorocarbon and
Other Refrigerants) and to verify this
purity usng the andlytica methodology
prescribed in appendix A. 1n generd,
reclamation involves the use of processes or
procedures available only at areprocessng
or manufacturing facility.

Recover refrigerant meansto remove
refrigerant in any condition from an
gppliance and to soreit in an externa
container without necessarily testing or
processng it in any way.

Recovery efficient means the percentage
of refrigerant in an appliance thet is
recovered by a piece of recycling or
recovery equipment.

Recycle refrigerant means to extract
refrigerant from an appliance and clean
refrigerant for reuse without mesting dl of
the requirements for reclamation. In
generd, recycled refrigerant is refrigerant
that is cleaned using oil separation and
sngle or multiple passes through devices,
such as replaceable core filter-dryers,
which reduce moisture, acidity, and
particulate matter. These procedures are
usualy implemented a the field job Site.

Refrigerant circuit meansthe parts of an
gppliance that are normally connected to
each other (or are separated only by
internd valves) and are designed to contain
refrigerant.



SHf-contained recovery equipment
means refrigerant recovery or recycling
equipment that is cgpable of removing the
refrigerant from an gppliance without the
assistance of components contained in the
appliance.

Small appliance means any of the
following products thet are fully
manufactured, charged, and hermetically
seded in afactory with five (5) pounds or
less of refrigerant: refrigerators and freezers
designed for home use, room air
conditioners (including window air
conditioners and packaged termind air
conditioners), packaged termina hesat
pumps, dehumidifiers, under-the-counter
ice makers, vending machines, and drinking
water coolers.

Suitable replacement refrigerant means,
for the purposes of §82.156(1)(7)(i), a
refrigerant that is acceptable under section
612(c) of the Clean Air Act Amendments
of 1990 and dl regulations promulgated
under that section, compatible with other
materids with which it may comeinto
contact, and be able to achieve the
temperatures required for the affected
indudtrid processin atechnicaly fessble
manner.

System mothballing meansthe intentiond
shutting down of arefrigeration gppliance
undertaken for an extended period of time
by the owners or operators of that facility,
where the refrigerant has been evacuated
from the appliance or the affected isolated
section of the gppliance, at least to
atmospheric pressure.
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System-dependent recovery equipment
means refrigerant recovery equipment that
requires the assstance of components
contained in an appliance to remove the
refrigerant from the gppliance.

Technician means any person who
performs maintenance, service, or repair
that could be reasonably expected to
release class| or class I refrigerants from
appliances, except for MVACs, into the
amosphere. Technician dso means any
person who performs disposal of
appliances, except for small appliances,
MVACs, and MVAC-like gppliances, that
could be reasonably expected to release
class| or class |l refrigerants from the
appliances into the atmosphere. Performing
maintenance, service, repair, or disposa
could be reasonably expected to release
refrigerants only if the activity is reasonably
expected to violate the integrity of the
refrigerant circuit. Activities reasonably
expected to violate the integrity of the
refrigerant circuit include activities such as
attaching and detaching hoses and gauges
to and from the agppliance to add or remove
refrigerant or to measure pressure and
adding refrigerant to and removing
refrigerant from the gppliance. Activities
such as painting the appliance, rewiring an
externa dectricd circuit, replacing
insulation on alength of pipe, or tightening
nuts and bolts on the appliance are not
reasonably expected to violate the integrity
of the refrigerant circuit. Performing
maintenance, service, repair, or disposal of
gppliances that have been evacuated
pursuant to 882.156 could not be
reasonably expected to release refrigerants
from the gppliance unless the maintenance,
service, or repair consigts of adding
refrigerant to the gppliance. Technician



includes but is nat limited to ingalers,
contractor employees, in-house service
personnel, and in some cases, owners.

Very high-pressure appliance meansan
gppliance that uses arefrigerant with a
bailing point below -50 degrees Centigrade
at atmospheric pressure (29.9 inches of
mercury). This definition includes but is not
limited to equipment utilizing refrigerants -
13 and -503.

Voluntary certification program meansa
technician testing program operated by a
person before that person obtained
goprova of atechnician certification
program pursuant to 882.161(c).

Section 82.154 Prohibitions

(8 Effective June 14, 1993, no person
mantaining, servicing, or digposing of
gopliances may knowingly vent or
otherwise release into the environment any
class| or class 1l substance used as
refrigerant in such equipment. De minimis
rel eases associated with good faith attempts
to recycle or recover refrigerants are not
subject to this prohibition. Releasesshal
be considered de minimis if they occur
when:

(1) therequired practices set forth in
§82.156 are observed and recovery or
recycling machines that meet the
requirements set forth in §82.158 are
used; or

(2) therequirements et forth in 40 CFR
Part 82, Subpart B are observed. The
knowing release of refrigerant subsequent
to its recovery from an gppliance shdl be
conddered aviolation of this prohibition.
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(b) Effective duly 13, 1993, no person may
open appliances except MVACs for
maintenance, service, or repair, and no
person may dispose of appliances except
for small gppliances, MVACs, and
MVAC-like gppliances.

(1) without observing the required
practices set forth in §82.156; and

(2 without usng equipment thet is
certified for that type of appliance
pursuant to §82.158.

(o) Effective Nov. 15, 1993, no person
may manufacture or import recycling or
recovery equipment for use during the
maintenance service, or repair of gppliances
except MVACs, and no person may
manufacture or import recycling or recovery
equipment for use during the disposdl of
appliances except small appliances,
MVACs, and MVAC-like gppliances,
unless the equipment is certified pursuant to
882.158(b), (d), or (f), as applicable.

(d) Effective June 14, 1993, no person
shdl dter the design of certified refrigerant
recycling or recovery equipment in away
that would affect the equipment’ s ahility to
meet the certification standards set forth in
§82.158 without resubmitting the atered
design for certification testing. Until it is
tested and shown to meet the certification
standards set forth in §82.158, equipment
S0 dtered will be consdered uncertified for
the purposes of §882.158.

(e) Effective Aug. 12, 1993, no person
may open gppliances except MVACsfor
maintenance, service, or repair, and no
person may dispose of appliances except
for small gppliances, MVACs, and



MV AC-like gppliances, unless such person
has certified to the Administrator pursuant
to 882.162 that such person has acquired
certified recovery or recyding eguipment
and is complying with the gpplicable
requirements of this subpart.

(f) Effective Aug. 12, 1993, no person may
recover refrigerant from smal gppliances,
MVACs, and MVAC-like appliances for
purposes of disposa of these appliances
unless each person had certified to the
Adminigtrator pursuant to 882.162 that
such person has acquired recovery
equipment that meets the sandards set forth
in §82.158(1) and/or (m), as applicable, and
that such person is complying with the
gpplicable requirements for this subpart.

(9) Effective until December 31, 1996, no
person may sl or offer for sdefor useasa
refrigerant any class| or class |l substance
conssing whally or in part of used
refrigerant unless.

(1) theclassl or class |l substance has
been reclaimed as defined at §82.152(r);

(2) theclassl or class |l substance was
used only inan MVAC or MVAC-like
gopliance andisto beused only inan
MVAC or MVAC-like appliance; or

(3) theclassl or class 1l substanceis
contained in an gppliance that is sold or
offered for sale together with the class|
or class || substance

(h) Effective until December 31, 1996, no
person may sl or offer for sdefor useasa
refrigerant any class| or class |l substance
congsting wholly or in part of used
refrigerant unless:

(1) theclass| or classll substance has
been reclaimed by a person who has
been certified as areclaimer pursuant to
§82.164;

(2) theclassl or class |l substance was
used only inan MVAC or MVAC-like
gppliance and isto beusad only inan
MVAC or MVAC-like appliance; or

(3) theclassl or class |l substanceis
contained in an appliance that is sold or
offered for sale together with the class|
or class |1 substance.

(i) Effective Aug. 12, 1993, no person
reclaming refrigerant may release more than
1.5% of the refrigerant received by them.

(j) Effective Nov. 15, 1993, no person
may sdll or digtribute, or offer for sale or
digtribution, any gppliances, except small
gppliances, unless such equipment is
equipped with a servicing aperture to
facilitate the removd of refrigerant a
servicing and disposal.

(k) Effective Nov. 15, 1993, no person
may sdll or digtribute, or offer for sale or
digtribution any small gppliance unless such
equipment is equipped with a process stub
to facilitate the removd of refrigerant a
servicing and disposal.

(1) No techniciantraining or testing
program may issue certificates pursuant to
§82.161 unless the program complies with
al of the standards of §82.161 and
appendix D, and has been granted
approval.



(m) Effective Nov. 14, 1994, no person
may sdll or digtribute, or offer for sale or
digtribution, any class| or class Il substance
for use as arefrigerant to any person unless.

(1) the buyer has been certified asa
Typel, Typell, Typelll, or Universa
technician pursuant to §82.161;

(2) the buyer has successfully completed
avoluntary certification program
requesting approva under §82.161(g) by
Dec. 9, 1994. This paragraph (m)(2)
expireson May 15, 1995;

(3) the buyer has been certified pursuant
to 40 CFR Part 82, Subpart B;

(4) therefrigerant issold only for
eventua resale to certified technicians or
to gppliance manufacturers (e.g., sold by
amanufacturer to awholesder, sold by a
technician to areclamer);

(5) the refrigerant is sold to an gppliance
manufacturer;

(6) therefrigerant iscontained in an
appliance, and after Jan. 9, 1995, the
refrigerant is contained in an appliance
with afully assembled refrigerant circuit;

(7) therefrigerant is charged into an
appliance by a certified technician or an
apprentice during maintenance, service,
or repair; or

(8) therefrigerant is charged into an
gppliance by atechnician who
successfully completed avoluntary
certification program regquesting approva
under §82.161(g) by Dec. 9, 1994. This
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paragraph (m)(8) expires on May 15,
1995.

(9) rules stayed for reconsideration.
Notwithstanding any other provisions of
this subpart, the effectiveness of 40 CFR
§82.154(m), only asit gppliesto
refrigerant contained in appliances without
fully assembled refrigerant circuits, is
stayed from April 27, 1995, until EPA
takesfinal action on its reconsideration of
these provisons. EPA will publish any
such find action in the Federal Register.

(n) Itisaviolaion of this subpart to accept
asgned satement pursuant to
§82.156(f)(2) if the person knew or had
reason to know that such asigned
Satement isfase.

Section 82.156 Required Practices

(& Effective duly 13, 1993, dl persons
disposing of gppliances, except for amdl
appliances, MVACs, and MVAC-like
gopliances must evacuate the refrigerant in
the entire unit to arecovery or recycling
machine certified pursuant to 882.158. All
persons opening appliances except for

MV ACs for maintenance, service, or repair
must evacuate the refrigerant in either the
entire unit or the part to be serviced (if the
latter can be isolated) to a system receiver
or arecovery or recycling machine certified
pursuant to §82.158. Effective Jan. 9,
1995, certified technicians must verify that
the gpplicable leve of evacuation has been
reached in the appliance or the part before
it is opened.

(1) Persons opening appliances except
for small appliances, MVACs, and

MV AC-like gppliances for maintenance,
sarvice, or repar must evacuate to the



levelsin Table 1 before opening the
appliance, unless:

(i) evacuation of the gppliance to the
atmosphere is not to be performed after
completion of the maintenance, service,
or repair, and the maintenance, service,
or repair isnot mgjor as defined at
882.152(k); or

(i) duetolesksin the appliance,
evacudion to thelevelsin Table 1 isnot
attainable, or would subgtantiadly
contaminate the refrigerant being
recovered; or

(ii1) therecycling or recovery
equipment was certified pursuant to
§82.158(b)(2). In any of these cases,
the requirements of §82.156(a)(2) must
be followed.

(2)(i) If evacuation of the gppliance to
the atmosphere is not to be performed
after completion of the maintenance,
sarvice, or repair, and if the maintenance,
sarvice, or repair is not magor as defined
at §882.152(k), the gppliance must:
(A) beevacuated to a pressure no
higher than 0 psig beforeit is opened
if itisahigh- or very high-pressure
gppliance;

(B) be pressurized to O psig beforeit
isopened if it isalow-pressure
appliance. Persons pressurizing low-
pressure gppliances that use
refrigerants with boiling points a or
below 85 degrees Fahrenhelt at 29.9
inches of mercury (sandard
aimospheric pressure), (e.g., CFC-
11 and HCFC-123), must not use

methods such as nitrogen, that require

subsequent purging. Persons
pressurizing low- pressure agppliances
that use refrigerants with boiling
points above 85 degrees Fahrenheit
a 29.9 inches of mercury, e.g.,
CFC-113, must use hest to raise the
interna pressure of the appliance as
much as possible, but may use
nitrogen to raise the internd pressure
of the gppliance from the level
attainable through use of hest to
atmospheric pressure; or

(C) for the purposes of oil changes,
be evacuated or pressurized to the
pressure no higher than 5 psig, before
it isopened; or drain the ail into a
system receiver to be evacuated or
pressurized to a pressure of no higher
than 5 psg.

(i) If, dueto leaksin the gppliance,
evacudion to thelevelsin Table 1 isnot
attainable, or would subgtantialy
contaminate the refrigerant being
recovered, persons opening the
gopliance mudt:

(A) isolate lesking from non-lesking
components wherever possible;

(B) evacuate nonlesking
components to be opened to the
levels specified in Table 1; and

(C) evacuate leaking components to
be opened to the lowest level that can
be attained without substantialy
contaminating the refrigerant. Inno
case shdl thislevel exceed O psg.

(i) If the recydling or recovery
equipment was certified pursuant to



§82.158(b)(2), technicians, must follow
the manufacturer’ s directions for
achieving the required recovery
efficency.

(3) Personsdisposing of appliances
except for small gppliances, MVACs,
and MV AC-like gppliances, must
evacuate to the levelsin Table 1 unless,
dueto legks in the gppliance, evacuation
tothelevelsin Table 1isnot atainable,
or would substantialy contaminate the
refrigerant being recovered. If, dueto
leaks in the appliance, evacuation to the
levelsin Table 1 is not attainable, or
would substantialy contaminate the
refrigerant being recovered, persons
disposing of the appliance must:

(i) isolate lesking from non-legking
components wherever possible;

(if) evacuate non-lesking components
to the levels specified in Table 1; and

(i) evacuate leaking componentsto the
lowest level that can be attained without
ubgtantidly contaminating the refrigerant.
In no case shdl thisleve exceed O pg.
(4) Persons opening smdl appliance for
maintenance, service, or repar mus:

(1) when using recycling and recovery
equipment manufactured before Nov.
15, 1993, recover 80% of the
refrigerant in the small gppliance; or

(if) when using recydling or recovery
equipment manufactured on or after
Nov. 15, 1993, recover 90% of the
refrigerant in the gppliance is operating,
or 80% of the refrigerant in the

E-20

gppliance when the compressor in the
gpplianceis not operating; or

(i) evacuate the smal appliance to
four inches of mercury vacuum.

(5) Personsopening MVAC-like
appliances for maintenance, service, or
repair may do so only while properly
using, as defined at 882.32(¢), recycling
or recovery equipment certified pursuant
to 882.158(f) or (g), as applicable.

(b) Effective Oct. 18, 1994, al persons
opening appliances except for smal
gppliances and MVACs for maintenance,
sarvice, or repair and dl persons disposing
of gppliances except smal gppliances,
MVACs, and MVAC-like gppliances must
have at least one piece of certified, sdf-
contained recovery or recycling equipment
available at their place of business. Persons
who maintain, service, repair, or dispose of
only appliances that they own and that
contain pump-out units are exempt from this
requirement. This exemption does not
relieve such persons from other gpplicable
requirements of §82.156.



Tablel

Required Levels of Evacuation for Appliances
[Except for Small Appliances, MVACs, and MVAC-like Appliances]

Inches of Hg Vacuum

(Relative to Sandard Atmospheric Pressure of 29.9 Inches Hg)

Type of Appliance

Usng Recovery or Recycling
Equipment Manufacture or
Imported Before Nov. 15,
1993

Using Recovery or Recycling
Equipment Manufactured or
Imported On or After

Nov. 15, 1993

HCFC-22 appliance, or
isolated component of such
gopliance, normaly containing
less than 200 pounds of
refrigerant

HCFC-22 appliance, or
isolated component of such
gopliance, normaly containing
200 pounds or more of
refrigerant

Other high-pressure
gppliance, or isolated
component of such appliance,
normaly containing less than
200 pounds of refrigerant

Other high-pressure
gppliance, or isolated
component of such appliance,
normally containing 200
pounds or more of refrigerant

Vey high-pressure gppliance

L ow-pressure appliance

25

10

10

15

0

25 mm Hg absolute
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(0 System-dependent equipment shdl not
be used with gppliances normdly containing
more than 15 pounds of refrigerant, unless
the system-dependent equipment is
permanently attached to the gppliance as a
pump-out unit.

(d) All recovery or recyding equipment
shdl be usad in accordance with the

manufacturer’ s directions unless such
directions conflict with the requirements of
this subpart.

(e) Refrigerant may be returned to the
gppliance from which it is recovered or to
another gppliance owned by the same
person without being recycled or reclaimed,
unlessthe agpplianceisan MVAC or
MVAC-like gppliance.

(f) Effective duly 13, 1993, persons who
take the final step in the disposal process
(including but not limited to scrap recyclers
and landfill operators) of asmall appliance,
room air conditioning, MVACs, or

MV AC-like gppliances must either:

(1) recover any remaining refrigerant
from the gppliance in accordance with
paragraph (g) or (h) or this section, as
goplicable; or

(2) verify thet the refrigerant has been
evacuated from the appliance or shipment
of gppliances previoudy. Such
veificaion must indude asigned
gatement from the person from whom the
appliance or shipment of appliancesis
obtained that dl refrigerant that had not
leaked previoudy has been recovered
from the gppliance or shipment of
appliancesin accordance with paragraph
(9) or (h) or this section, as applicable.
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This statement must include the name and
address of the person who recovered the
refrigerant and the date the refrigerant
was recovered or a contract that
refrigerant will be removed prior to
ddivery.

(3) Persons complying with (f)(2) of this
section must notify suppliers of appliances
that refrigerant must be properly removed
before ddlivery of theitemsto the facility.
Theform of this natification may be
warning Sgns, letters to suppliers, or
other equivaent means.

(9) All persons recovering refrigerant from
MVACs and MVAC-like gppliances for
purposes of disposa of these appliances
must reduce the system pressure to or
below 102 mm of mercury vacuum, using
equipment that meets the standards set forth
in 882.158(1).

(h) All persons recovering the refrigerant
from smal appliances for purposes of
disposa of these gppliances must either:

(1) recover 90% of the refrigerant in the
appliance when the compressor in the
appliance is operating, or 80% of the
refrigerant in the gppliance when the
compressor in the gpplianceis not
operating; or

(2) evacuate the small appliance to four
inches of mercury vacuum.

() () Ownersor operators of commercial
refrigeration equipment normaly containing
more than 50 pounds of refrigerant must
have leaks repaired in accordance with
paragraph (i)(9) of this section, if the
goplianceislesking a arate such that the



loss of refrigerant will exceed 35 percent of
the total charge during a 12-month period,
except as described in paragraphs (1)(6),
(1)(8), and (i)(10) of this section and
paragraphs (1)(1)(i), ((1)(ii), and (i)(1)(ii)
of this section. Repairs must bring the
annual leak rate to below 35 percent.

(i) If the ownersor operators of
the federdly-owned commercid
refrigerant gppliances determine
that the leaks cannot be repaired in
accordance with paragraph (i)(9) of
this section and that an extensonin
accordance with the requirements
discussed in this paragraph (i)(1)(i)
of this section gpply, they must
document dl repair efforts, and
notify EPA of their ingbility to
comply within the 30-day repair
requirement, and the reason for the
inability must be submitted to EPA
in accordance with §82.166(n).
Such natification must be made
within 30 days of discovering the
leeks. EPA will determineif the
extension requested in accordance
with the requirements discussed in
paragraph (i)(21)(i) of this sectionis
judtified. If the extensonisnot
judtified, EPA will notify the
owner/operator within 30 days of
receipt of the naotification

(i) Ownersor operators of
federdly-owned commercid
refrigeration equipment may have
more than 30 days to repair legksif
the refrigeration gppliance is located
in an area subject to radiological
contamination or where the shutting
down of the appliance will directly
lead to radiologica contamination.
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Only the additiona time needed to
conduct and complete repairsina
safe working environment will be
permitted.

(iii) Ownersor operators of
federdly-owned commercid
refrigeration equipment requesting
or who are granted time extensons
under this paragraph must comply
with paragraphs (i)(3) and (i)(4) of
this section.

(2) The ownersor operators of
industrial processrefrigeration
equipment normaly containing more
than 50 pounds of refrigerant must have
lesks repaired if the appliance islesking
a arate such that the loss of refrigerant
will exceed 35 percert of thetota
charge during a 12-month period in
accordance with paragraph (i)(9) of this
section, except as described in
paragraphs (i)(6), (i)(7) and (i)(10) of
this section, and paragraphs (i)(2)(i)
and (i)(2)(ii) of this section. Repairs
must bring annual lesk ratesto below
35 percent during a 12-month period.
If the owners or operators of the
industrial processrefrigeration
equipment determine that the lesk rate
cannot be brought to below 35 percent
during a 12-month period within 30
days (or 120 days, where an indudtrid
process shutdown in accordance with
paragraph (i)(2)(ii) of this section is
required) and in accordance with
paragraph (i)(9) of this section, and that
an extensgon in accordance with the
requirements discussed in this
paragraph apply, the owners or
operators of the appliance must
document dl repair efforts, and notify



EPA of the reason for the inability in
accordance with 882.166(n) within 30
days of making this determination.
Owners or operators who obtain an
extensgon pursuant to this section or
elect to utilize the additiond time
provided in paragraph (i)(2)(i) of this
section, must conduct al necessary leak
repairs, if any, that do not require any
additiond time beyond the initia 30 or
120 days.

(i) The ownersor operators of
industrial processrefrigeration
equipment are permitted more than
30 days (or 120 days where an
indugtrid process shutdown in
accordance with paragraph (i)(2)(ii)
of this section is required) to repair
lesks, if the necessary parts are
unavalable or if requirements of
other applicable federa, Sate, or
local regulations make arepair
within 30 or 120 daysimpossible.
Only the additiona time needed to
receive ddivery of the necessary
parts or to comply with the
pertinent regulaions will be
permitted.

(i) Ownersor operators of
industrial processrefrigeration
equipment will have a 120-day
repair period, rather than a 30-day
repair period, to repair leaksin
ingtances where an indudtrid
process shutdown is needed to
repair aleak or leaks fromindudrid
process refrigeration equipment.

(3) The owners or operators of
industrial processrefrigeration
equipment who are granted additiond
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time under paragraphs (i)(2), (i)(2), and
(1)(5) of this section must ensure thet the
repair efforts performed be those that
sound professond judgment indicate
will be sufficient to bring the legk rates
below the applicable dlowable annua
rae. When an industrid process
shutdown has occurred or when repairs
have been made while an gpplianceis
mothballed, an initid verification test
shdl be conducted at the conclusion of
the repairs and a follow-up verification
test shdl be conducted within 30 days
of completing the repairs or within 30
days of bringing the gppliance back on+
line, if taken off-line, but no sooner than
when the system has achieved normd
operating characterigtics and conditions.
When repairs have been conducted
without an industria process shutdown
or sysem mothbdling, an initid
verification test shal be conducted a
the conclusion of the repair efforts and
afollow-up verification test shdl be
conducted within 30 days after the
initid follow-up verification test. Indl
cases, the follow- up verification test
shall be conducted at norma operating
characteristics and conditions unless
sound professiond judgment indicates
that tests performed at normal operating
characteristics and conditions will
produce lessreliable results, in which
case the follow- up verification test shall
be conducted at or near the normal
operating pressure where practicable,
and a or near the norma operating
temperaureif practicable, and within
30 days of completing the repair efforts.

(1) If indudtrid process refrigeration
equipment is taken off line, it cannot
be brought back ort+line until an



intid verification test indicates that
the repairs undertaken in
accordance with paragraphs
O@(), (i), and (i), or ()(2)(i) and
(i), or (5)(1), (i) and (iii) of this
section, have been successtully
completed, demongtrating the leak
or leaks are repaired or where the
owners or operators of the
industrial processrefrigeration
equipment will retrofit/replacelretire
the indudtrid process refrigeration
equipment in accordance with
paragraph (1)(6) of this section.

(i) If thefollow-up verification test
indicates that the repairsto
industrial processrefrigeration
equipment have not been
successfully completed, the owner
must retrofit or replace the
equipment in accordance with
paragraph (i)(6) of this section
within one year after the fallureto
verify that the repairs had been
successfully completed or such
longer time period as may gpply in
accordance with paragraphs
(7)), (i) and (iii) or (i(8)(i) and
(ii) of thissection. The owners and
operators of industrid process
refrigeration equipment are relieved
of this requirement if the conditions
of paragraphs (i)(3)(iv) and/or
(1)(3)(v) of this section are met.

(iii) The owner or operator of
industrial processrefrigeration
equipment thet fails afollow-up
verification test must notify EPA
within 30 days of the failed follow-
up verification test in accordance
with 882.166(n).

E-25

(iv) The owner or operator is
relieved of the obligation to retrofit
or replace the industria process
refrigeration equipment as
discussed in paragraph (i)(6) of this
section if second repair effortsto fix
the same leaks that were the
subject of the first repair efforts are
successfully completed within 30
days or 120 dayswhere an
industria process shutdown is
required, after the initid failed
follow-up verification test. The
second repair efforts are subject to
the same verification requirements
of paragraphs (i)(3), (1)(3)(i1) and (ii)
of this section. The owner or
operator isrequired to notify EPA
within 30 days of the successful
follow-up verification test in
accordance with 882.166(n) and
the owner or operator is no longer
subject to the obligation to retrofit
or replace the gppliance that arose
as a consequence of theinitia
falure to verify that the lesk repair
efforts were successful.

(v) The owner or operator of
industrial processrefrigeration
equipment is relieved of the
obligation to retrofit or replace the
equipment in accordance with
paragraph (i)(6) of thissection if
within 180 days of theinitid failed
follow-up verification tegt, the
owner or operator establishes that
the gppliance’ s annual lesk rate
does not exceed the applicable
dlowable annud lesk rate, in
accordance with paragraph (i)(4) of
this section. If the gppliance’s



owner or operator establishes that
the gppliance’ sannud legk rate
does not exceed the applicable
dlowable annud lesk rate, the
owner or operator is required to
notify EPA within 30 days of that
determination in accordance with
8§82.166(n) and the owner or
operator would no longer be
subject to the obligation to retrofit
or replace the equipment that arose
as a consequence of theinitia
falure to verify that the lesk repair
efforts were successful.

(4) Inthe caseof afaled follow-up
determination test subject to paragraph
(1)(3)(v) of this section, the
determination of whether indudtrial
process refrigeration equipment has an
annua leak rate that exceedsthe
gpplicable alowable annua lesk rate
will be made in accordance with
parameters identified by the owner or
operator in its notice to EPA regarding
the failure of theinitid follow-up
verification tes, if those parameters are
acceptable to EPA; otherwise by
parameters selected by EPA. The
determination must be based on the full
charge for the affected indudtria
process refrigeration equipment. The
leak rate determination parametersin
the owner’s or operator’ s notice will be
congdered acceptable unless EPA
notifies the owners or operators within
30 days of receipt of the notice. Where
EPA does not accept the parameters
identified by the owner or operator in
its notice, EPA will not provide
additiond time beyond the additiona

time permitted in paragraph (i)(3)(Vv) of
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this section unless specificdly stated in
the parameters selected by EPA.

(5) Ownersor operators of appliances
normaly containing more than 50
pounds of refrigerant and not covered
by paragraph (i)(1) or (i)(2) of this
section must have leeks repaired in
accordance with paragraph (i)(9) of this
section if the gpplianceislegking a a
rate such that the loss of refrigerant will
exceed 15 percent of the totd charge
during a 12-month period, except as
described in paragraphs (i)(6), (i)(8)
and (i)(10) of this section and
paragraphs (i)(5)(1), (i)(5)(ii) and
(1)(5)(iii) of this section. Repairs must
bring the annua lesk rate to below 15
percent.

(i) If the ownersor operators of
federdly-owned comfort-cooling
gppliances determine that the leaks
cannot be repaired in accordance
with paragraph (i)(9) of this section
and that an extenson in accordance
with the requirements discussed in
paragraph (i)(5) of this section
aoply, they must document dl
repair efforts, and notify EPA of
their inability to comply within the
30-day repair requirement, and the
reason for the inability must be
submitted to EPA in accordance
with 882.166(n). Such notification
must be made within 30 days of
discovering that leek repair efforts
cannot be completed within 30

days.

(i) Ownersor operators of
federdly-owned comfort-cooling
appliances may have more than 30



daysto repair leaks where the
refrigeration appliance islocated in
an areasubject to radiologica
contamination or where the shuitting
down of the appliance will directly
lead to radiological contamination.
Only the additiona time needed to
conduct and complete work in a
safe environment will be permitted.

(iii) Ownersor operators of
federdly-owned comfort-cooling
appliances requesting, or who are
granted, time extensons under this
paragraph must comply with
paragraphs (i)(3) and (i)(4) of this
Section.

(6) Owners or operators are not
required to repair the leaks defined in
paragraphs (i)(1), (1)(2) and (i)(5) of
this section if, within 30 days of
discovering the exceedance of the
gpplicable leak rate or within 30 days
of afaled follow-up verificationtest in
accordance with paragraph (i)(3)(ii) of
this section, they develop aone-year
retrofit or retirement plan for the leaking
gopliance. Thisplan (or alegible copy)
must be kept at the Ste of the
gopliance. The origind must be made
available for EPA ingpection upon
request. The plan must be dated and all
work under the plan must be completed
within one year of the pan's date,
except as described in paragraphs (i)(7)
and (1)(8) of this section. Ownersare
temporarily relieved of this obligation if
the gppliance has undergone system
mothballing as defined in §82.152.

(i) If the owner or operator has
made good faith effortsto repar
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leaks in accordance with
paragraphs (i)(1), (i)(2), or (i)(5) of
this section, and has determined to
proceed with a plan to retrofit or
retire the gppliance in accordance
with paragraph (i)(6) of this section,
the owner or operator must
develop aretrofit or retirement plan
within 30 days of the determination
to retrofit or retire the appliance, to
be completed within one year of
when the owner or operator
discovered that the lesk rate
exceeded the gpplicable alowable
leak rate, except asprovided i
paragraphs (i)(7) and (i)(8) of this
Section.

(i) Indl cases, subject to
paragraph (i)(6)(i) of this section,
the written plan shdl be prepared
no later than 30 days after the
owner or operator has determined
to proceed with retrofitting or
retiring the gppliance. All reports
required under §82.166(0) shal be
due a the time specified in the
paragraph imposing the specific
reporting requirement, or no later
than 30 days after the decision to
retrofit or retire the gppliance,
whichever islater.

(iii) In cases where the owner or
operator of industrial process
refrigeration equipment has made
good faith efforts to retrofit or retire
industrial process refrigeration
equipment prior to Aug. 8, 1995,
and where these efforts are not
complete, the owner or operator
must develop aretrofit or retirement
plan that will complete the retrofit



or retirement of the affected
gppliance by Aug. 8, 1996. This
plan (or alegible copy) must be
kept at the Ste of the appliance.
The origind must be made avallable
for EPA ingpection upon request.
Where the conditions of paragraphs
(1)(7) and (i)(8) of this section
goply, and where the length of time
necessary to complete the work is
beyond Aug. 8, 1996, all records
must be submitted to EPA in
accordance with 882.166(0), as
well as maintained on-Site.

(7) The owners or operators of
industrial processrefrigeration
equipment will be dlowed additiond
time to complete the retrofit or
retirement of industrial process
refrigeration equipment if the conditions
described in paragraphs (i)(7)(i) or
(1)(@)(ii) of thissection are met. The
owners or operators of industria
process refrigeration equipment will be
dlowed additiona time beyond the
additiona time provided in paragraph
(1)(7)(ii) of this section if the conditions
described in paragraph (1)(7)(ii) of this
section are met.

(i) Additiond time, to the extent
reasonably necessary will be
dlowed for retrofitting or retiring
industrial processrefrigeration
equipment due to delays

occas oned by the requirements of
other applicable federa, Sate, or
locd laws or regulations, or dueto
the unavalability of asuitable
replacement refrigerant with alower
ozone depletion potentid. If these
circumstances apply, the owner or
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operator of the facility must notify
EPA within sx months after the 30-
day period following the discovery
of an exceedance of the 35 percent
leak rate. Records necessary to
dlow EPA to determine thet these
provisions apply and the length of
time necessary to complete the
work must be submitted to EPA in
accordance with §82.166(0), as
well as maintained on-site. EPA
will notify the owner or operator of
its determination within 60 days of
receipt the submittal.

(i) Anadditiond one-year period
beyond theinitid one-year retrofit
period isdlowed for industria
process refrigeration equipment
where the following criteria are met:

(A) thenew or the retrofitted
industrid process refrigerant
equipment is custom:built;

(B) thesupplier of the
gppliance or one or more of its
critica components has quoted
addivery time of more than 30
weeks from when the order is
placed;

(C) the owner or operator
notifies EPA within Sx months
of the expiration of the 30-day
period following the discovery
of an exceedance of the 35
percent legk rate to identify the
owner or operator, describe the
gopliance involved, explain why
more than one year is needed,
and demondrate that the first
two criteriaare met in



accordance with §82.166(0);
and

(D) the owner or operator
maintains records that are
adequate to dlow a
determination thet the criteria
are met.

(iii) The ownersor operators of
industrial processrefrigeration
equipment may request additiond
time to complete retrofitting or
retiring indugtria process
refrigeration equipment beyond the
additiond one-year period if
needed and where theinitia
additiona one year was granted in
accordance with paragraph (i)(7)(ii)
of this section. The request shall be
submitted to EPA before the end of
the ninth month of the firgt
additiona year and shdl include
revisons of information required
under §882.166(0). Unless EPA
objectsto this request submitted in
accordance with §82.166(o) within
30 days of receipt, it shdl be
deemed approved.

(8) Owners or operators of federaly-
owned commercia or comfort-cooling
gppliances will be dlowed an additiond
year to complete the retrofit or
retirement of the gppliancesiif the
conditions described in paragraph
(1)(8)(i) of this section are met, and will
be dlowed one year beyond the
additiond yeer if the conditionsin
paragraph (1)(8)(ii) of this section are
met.
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(i) Up to oneadditiond one-year
period beyond the initid one-year
retrofit period is alowed for such
equipment where the following
criteriaare met:

(A) dueto complications
presented by the federa agency
appropriations and/or
procurement process, a
delivery time of more than 30
weeks from the beginning of the
officia procurement processis
quoted, or where the appliance
islocated in an area subject to
radiologica contamination and
creting asafe working
environment will require more
than 30 weeks,

(B) the operator notifies EPA
within sx months of the
expiration of the 30-day period
following the discovery of an
exceedance of the applicable
dlowable annud legk rate to
identify the operator, describe
the appliance involved, explain
why more than one year is
needed, and demongtrate that
thefirg criterionismet in
accordance with §82.166(0);
and

(©) the operator maintains
records adequate to alow a
determination that the criteria
are met.

(i) The owners or operators of
federdly-owned commercia or
comfort-cooling gppliances may
request additiond time to complete



retrofitting, replacement or retiring
such appliances beyond the
additiond one-year period if
needed and where theinitia
additiona one year was granted in
accordance with paragraph (i)(8)(i)
of thissection. Therequest shal be
submitted to EPA before the end of
the ninth month of the firgt
additiond year and shdl include
revisons of informetion earlier
submitted as required under
§82.166(0). Unless EPA objects
to this request submitted in
accordance with 882.166(0) within
30 days of receipt, it shal be
deemed approved.

(9) Owners or operators must repair
leaks pursuant to paragraphs (i)(2),
(1)(2) and (i)(5) of this section within 30
days after discovery, or within 30 days
after when the leaks should have been
discovered if the ownersintentionaly
shielded themsalves from information
which would have reveded a legk,
unless granted additiond time pursuant
to §82.156(i)

(10) Theamount of time for owners
and operators to complete repairs,
retrofit plans or
retrofits/replacements/retirements under
paragraphs (i)(1), ()(2), (1)(5), (1)(6),
(@), (1)(8), and (i)(9) of thissectionis
temporarily suspended at thetime an
gppliance is mothballed as defined in
882.152. Thetimefor ownersand
operators to complete repairs, retrofit
plans, or retrofits/replacements will
resume on the day the gpplianceis
brought back on-line and is not longer
congdered mothbaled. All initid and
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follow-up verification tests must be
performed in accordance with
paragraphs (1)(3), (1)(3)(1), and ()(3)(ii)
of this section.

(11) Incdculaing annud lesk rates,
purged refrigerant that is destroyed at a
verifiable destruction efficiency of 98
percent or greater will not be counted
toward the leak rate. Ownersor
operators destroying purged

refrigerants must maintain information as
set forth in 882.166(p)(1) and submit to
EPA, within 60 days after the firg time
such excluson is used by thet facility,
information se forth in §82.166(p)(2).

Section 82.158 Standardsfor Recycling
and Recovery Equipment

(&) Effective Nov. 15, 1993, dl
manufacturers and importers of recycling
and recovery equipment intended for use
during the maintenance, service, or repair of
appliances except MVACs and MVAC-
like appliances or during the disposa of
appliances except small appliances,
MVACs, and MVAC-like gppliances, shdl
have had such equipment certified by an
gpproved equipment testing organization to
meet the gpplicable requirementsin (b) or
(d) of thissection. All manufacturers and
importers of recycling and recovery
equipment intended for use during the
maintenance, service, or repair of MVAC-
like gppliances shdl have had such
equipment certified pursuant to §82.36(a).

(b) Equipment manufactured or imported
on or after Nov. 15, 1993, for use during
the maintenance, service, or repair of
appliances except smal appliances,
MVACs, and MV AC-like gppliances must
be certified by an approved equipment



testing organization to meet the following
requirements.

(1) Inorder to be certified, the
equipment must be capable of achieving
the leve of evacuation specified in
Table 2 of this section under the
conditions of the ARI Standard 740
1993, Performance of Refrigerant
Recovery, Recycling and/or Reclaim
Equipment (ARI 740-1993)(Appendix
B): The vacuums specified in inches of
Hg vacuum must be achieved relative to
an atmospheric pressure of 29.9 inches
of Hg absolute.

(2) Recovery or recycling equipment
whose recovery efficiency cannot be
tested according to the proceduresin
ARI 740-1993 may be certified if an
approved third-party testing
organization adopts and performs a test
that demonstrates, to the satisfaction of
the Adminidtretor, that the recovery
efficiency of that equipment isequd to
or better than that of equipment that:

(i) isintended for use with the same
type of gppliance; and

(i) achievestheleve of evacuation
in Table 2. The manufacturer's
indructions must specify how to
achieve the required recovery
efficiency, and the equipment must
be tested when used according to
these indructions.

(3) The equipment must meet the
minmum requirements for ARI
certification under ARI 740-1993.

(4) If the equipment is equipped with a
noncondensables purge device:

(i) the equipment must not release
more than five percent of the
quantity of refrigerant being
recycled through noncondensables
purging under the conditions of ARI
740-1993; and

(i) effective May 14, 1995, the equipment
must not release more than three percent of
the quantity of refrigerant being recycled
through noncondensables purging under the
conditions of ARI 740-1993.

(5) The equipment must be equipped
with low-lossfittings on dl hoses.

(6) The equipment must haveitsliquid
recovery rate and its vapor recovery
rate measured under the conditions of
ARI 740-1993, unless the equipment
has no inherent liquid or vapor recovery
rate.



Table?2

L evels of Evacuation Which Must Be Achieved by Recovery or
Recycling Equipment Intended for Use With Appliances
(Except for Small Appliances, MVACs, and MVAC-like Appliances)
Manufactured On or After Nov. 15, 1993

Type of Appliance with which
Recovery or Recycling Machine
is Intended to be Used

Inches of Hg Vacuum

HCFC-22 appliances, or isolated
component of such appliances,
normally containing less than

200 pounds of refrigerant

HCFC-22 appliances, or isolated
components of such appliances,
normaly containing 200 pounds
or more of refrigerant

Very highpressure appliances
Other high-pressure appliances,

or isolated component of such
gppliances, normaly containing

less than 200 pounds of refrigerant

Other high-pressure appliances,
or isolated component of such
gppliances, normally containing
200 pounds or more of refrigerant

L ow-pressure appliances

0

10

10

15

25 mm Hg absolute

(¢) Equipment manufactured or imported
before Nov. 15, 1993, for use during the

maintenance, service, or repair of

like gppliances will be considered certified if
it is cgpable of achieving the levd of
evacudion specified in Table 3 of this
section when tested using a properly

appliances except small appliances,
MVACs, and MVAC-like gppliances or

during the disposal of gppliances except
smdl appliances, MVACs, and MVAC-

cdibrated pressure gauge:

(d) Equipment manufactured or imported
on or after Nov. 15, 1993, for use during
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the maintenance, service, or repair of smdl

appliances must be certified by an

gpproved equipment testing organization to

be capable of ether:
(1) recovering 90% of the refrigerant in
the test stand when the compressor of
the test stand is operating and 80% of
the refrigerant when the compressor of
the test stand is not operating when
used in accordance with the
manufacturer’ s ingtructions under the
conditions of appendix C, Method for
Testing Recovery Devicesfor Usewith
Smadl Appliances, or
(2) achieving afour-inch vacuum under
the conditions of appendix B, ARI 740-
1993.

(&) Equipment manufactured or imported
before Nov. 15, 1993, for use with small
appliances will be conddered certified if it is
capable of either:

(1) recovering 80% of the refrigerant in
the system, whether or not the
compressor of thetest stand is
operating, when used in accordance
with the manufacturer’ sindtructions
under the conditions of Appendix C,
Method for Testing Recovery Devices
for Use with Smdll Appliances; or

(2) achieving afour-inch vacuum when
tested using a properly cdibrated
pressure galge.

() Equipment manufactured or imported
on or after Nov. 15, 1993, for use during
the maintenance, service, or repair of

MV AC-like gppliances mugt be certified in
accordance with §82.36(a).
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(9) Equipment manufactured or imported
before Nov. 15, 1993, for use during the
maintenance, service, or repar of MVAC-
like gppliances must be capable of reducing
the system pressure to 102 mm of mercury
vacuum under the conditions of the SAE
Standard, SAE J1990 (appendix A to 40
CFR Part 82, Subpart B). (h)
Manufacturers and importers of equipment
certified under paragraphs (b) and (d) of
this section must place alabel on each piece
of equipment stating the following:

THISEQUIPMENT HAS BEEN
CERTIFIED BY [APPROVED
EQUIPMENT TESTING
ORGANIZATION] TO MEET EPA’S
MINIMUM REQUIREMENTS FOR
RECY CLING OR RECOVERY
EQUIPMENT INTENDED FOR USE
WITH [APPROPRIATE CATEGORY
OF APPLIANCE].

Thislabd shdl dso show the date of
manufacture and the serid number (if
goplicable) of the equipment. Thelabd
ghdl be affixed in areadily visble or
accessible location, be made of a materia
expected to last the lifetime of the
equipment, present required information in a
manner S0 that it islikely to remain legible
for the lifetime of the equipment, and be
affixed in such amanner that it cannot be
removed from the equipment without
damage to the label.

(1) The Adminigrator will maintain alis of
equipment certified pursuant to paragraphs
(b), (d), and (f) of this section by
manufacturer and model. Persons
interested in obtaining a copy of thelist
should send written inquiries to the address
in 882.160(a).






Table3

L evels of Evacuation which Must Be Achieved by Recovery or
Recycling Machines Intended for Use With Appliances
(Except for Small Appliances, MVACs, and MVAC-like Appliances)
Manufactured Before Nov. 15, 1993

Type of Air-conditioning or Refrigeration
Equipment with which Recovery or Recycling Inches of Vacuum (Relative to Standard
Machine isintended to be Used Atmospheric Pressure of 29.9 Inches

Hg)

HCFC-22 equipment, or isolated 0
component of such equipment,

normally containing less than

200 pounds of refrigerant

HCFC-22 equipment, or isolated 4
component of such equipment,

normaly containing 200 pounds

or more of refrigerant

Very high-pressure equipment 0

Other high-pressure equi pment, 4
or isolated component of such

equipment, normaly containing
less than 200 pounds of refrigerant

Other highpressure equi pment, 4
or isolated component of such

equipment, normaly containing
200 pounds or more of refrigerant

L ow-pressure equipment 25
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(j) Manufacturers or importers of recycling
or recovery equipment intended for use
during the maintenance, service, or repair of
appliances except MVACs or MVAC-like
gppliances or during the disposa of
gppliances except small gppliances,
MVACs, and MV AC-like gppliances must
periodicaly have approved equipment
testing organizations conduct either:

(1) retestsof certified recycling or
recovery equipment; or

(2) ingpections of recycling or recovery
equipment a manufacturing facilitiesto
ensure that each equipment model line
that has been certified under this section
continues to meet the certification
criteria

Such retests or ingpections must be
conducted at least once every three years
after the equipment isfirgt certified.

(k) Anequipment modd line that has been
certified under this section may have its
certification revoked if it is subsequently
determined to fail to meet the certification
criteria. In such cases, the Administrator or
her or his designated representative shdl
give notice to the manufacturer or importer
setting forth the basis for her or his
determination.

() Equipment used to evacuate refrigerant
from MVACs and MVAC-like gppliances
before they are disposed of must be
capable of reducing the system pressure to
102 mm of mercury vacuum under the
conditions of the SAE Standard, SAE
J1990 (appendix A to 40 CFR Part 82,

Subpart B).
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(m) Equipment used to evacuate refrigerant
from smal gppliances before they are
disposed of must be capable of either:

(1) removing 90% of the refrigerant
when the compressor of the small
gppliance is operating and 80% of the
refrigerant when the compressor of the
small gpplianceis not operating, when
used in accordance with the
manufacturer’ s indructions under the
conditions of appendix C, Method for
Tedting Recovery Devicesfor Use with
Smal Appliances, or

(2) evacuating the samdl gppliance to
four inches of vacuum when tested
using a properly calibrated pressure
gauge.

Section 82.160 Approved Equipment
Testing Organizations

(@ Any equipment testing organization may
aoply for approvd by the Administrator to
certify equipment pursuant to the standards
in 882.158 and appendices B or C of this
subpart. The gpplication shdl be sent to:
Section 608 Recycling Program Manager,
Stratospheric Protection Division, 6205-J,
U.S. Environmenta Protection Agency,
401 M Street, SW., Washington, D.C.,
20460.

(b) Applicationsfor goprova must include
written informetion verifying the following:

(1) Thelist of equipment present at the
organization that will be used for

equipment testing.



(2) Expertisein equipment testing and
the technical experience of the
organization’s personnd.

(3) Thorough knowledge of the
standards as they appear in §82.158
and appendices B and/or C (as
gpplicable) of this subpart.

(4) The organization must describe its
program for verifying the performance
of certified recycling and recovery

equipment manufactured over thelong
term, specifying whether retests of

equipment or ingpections of equipment
a manufacturing facilities will be used.

(5) The organization must have no
conflict of interest and receive no direct
or indirect financid benefit from the
outcome of certification testing.

(6) The organization must agreeto
dlow the Adminigtrator accessto
records and personnd to verify the
information contained in the gpplication.

(c) Organizations may not certify
equipment prior to receiving approva from
EPA. If gpprovd isdenied under this
section, the Adminigtrator or her or his
designated representative shal give written
natice to the organization setting forth the
basisfor her or his determination.

(d) If at any time an gpproved testing
organization isfound to be conducting
certification tests for the purposes of this
subpart in amanner not condstent with the
representations made in its application for
gpprova under this section, the
Adminigtrator reserves the right to revoke
goproval. In such cases, the Adminigtrator
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or her or his designated representative shall
give natice to the organization setting forth
the basis for her or his determination.

(e) Testing organizations seeking gpproval
of an equipment certification program may
aso seek gpprovd to certify equipment
tested previoudy under the program.

I nterested organizations may submit to the
Adminigtrator at the addressin §82.160(a)
verification that the program met dl of the
standards in §82.160(b) and that equipment
to be certified was tested to and met the
applicable standards in §82.158(b) or (d).
Upon EPA approvd, the previoudy tested
equipment may be certified without being
retested (except insofar as such retesting is
part of the testing organization’s program
for verifying the performance of equipment
manufactured over the long term, pursuant
to §82.160(b)(4).

Section 82.161 Technician Certification
(8 Effective Nov. 14, 1994, technicians,
except technicians who successfully
completed voluntary certification programs
that apply for approva under §82.161(g)
by Dec. 9, 1994, must be certified by an
gpproved technician certification program
under the requirements of this paragraph

(a). Effective May 15, 1995, dl technicians
must be certified by an gpproved technician
certification program under the
requirements of this paragraph (a).

(1) Technicianswho maintain, service,
or repair smal gppliances as defined in
8§82.152(x) must be properly certified
as Type| technicians.

(2) Technicianswho maintain, service,
or repair high or very high-pressure
appliances, except smdl appliances and



MVACSs, or dispose of high or very
high- pressure appliances, except small
gppliances and MVACs, must be
properly certified as Type |l
technicians.

(3) Technicianswho maintain, service,
or repair low- pressure gppliances or
dispose of low-pressure appliances
must be properly certified as Type 1l
technicians.

(4) Technicians who maintain, service,
or repair low- and high-pressure
equipment as described in
§82.161(a)(1), (2) and (3) must be
properly certified as Universd
technicians.

(5) Technicianswho maintain, service,
or repar MVAC-like appliances must
either be properly certified as Typelll
technicians or complete the training and
certification test offered by atraining
and certification program approved
under §82.40.

(6) Apprentices are exempt from this
requirement provided the apprenticeis
closely and continually supervised by a
certified technician while performing any
maintenance, service, repair, or
disposal that could reasonably be
expected to release refrigerant from
gppliances into the environment. The
supervising certified technician is
responsible for ensuring thet the
gpprentice complies with this subpart.

(b) Test Subject Material. The
Adminigrator shal maintain abank of test
questions divided into four groups, including
acore group and three technical groups.
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The Adminigtrator shdl release this bank of
questions only to approved technician
certification programs. Testsfor each type
of certification shdl indlude a minimum of
25 questions drawn from the core group
and aminimum of 25 questions drawn from
each relevant technica group. These
questions shal address the subject areas

listed in gppendix D.

(c) Program Approval. Personsmay
seek gpprova of any technician certification
program (program), in accordance with the
provisons of this paragraph, by submitting
to the Adminigtrator a the addressin
8§82.160(a) verification that the program
meets al of the standards listed in gppendix
D and the following standards:

(1) Alternative Examinations.
Programs are encouraged to make
provisons for nonspeaking technicians
by providing tests in other languages or
dlowing the use of atrandator when
taking the test. If atrandator is used,
the certificate received must indicate
that trandator assstance was required.
A test may be adminigtered oraly to
any person who makes thisreques, in
writing, to the program at least 30 days
before the scheduled date for the
examindion. The letter mugt explain
why the request is being made.

(2) Recertification. The
Adminigrator reserves the right to
Specify the need for technician
recertification at some future date, if

necessary, by placing anotice in the
Federal Register.

(3) Proof of Certification. Programs
must issue individuds awallet-sized



card to be used as proof of
certification, upon successful
completion of thetest. Programs must
issue an identification card to
technicians that receive a score of 70
percent or higher on the closed-book
certification exam, within 30 days.
Programs providing Type | certification
usng the mail-in format, must issue a
permanent identification card to
technicians that receive a score of 84
percent or higher on the certification
exam, no later than 30 days after the
program has received the exam and any
additional required materid. Each card
must include, a minimum, the name of
the certifying program, and the date the
organization became a certifying
program, the name of the person
certified, the type of certification, a
unique number for the certified person,
and the following text:

[Name of person| has been certified as
a[Typel, Typell, Typelll, and/or
Universa, as appropriate] technician as
required by 40 CFR Part 82, Subpart
F.

(4) The Adminigtrator reservesthe
right to consider other factors deemed
relevant to ensure the effectiveness of
certification programs.

(d) If gpprovd isdenied under this section,
the Adminigrator shdl give written notice to
the program setting forth the basis for her or
his determination.

(e If at any time an approved program
violates any of the above requirements, the
Adminigtrator reserves the right to revoke
goprovd. In such cases, the Adminigtrator
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or her or his designated representative shall
give natice to the organization setting forth
the basis for her or his determination.

(f) Authorized representatives of the
Adminidrator may require techniciansto
demondtrate on the business entity’s
premises their ability to perform proper
procedures for recovering and/or recycling
refrigerant. failure to demondrate or failure
to properly use the equipment may result in
revocetion of the certificate. Falureto
abide by any of the provisons of this
subpart may aso result in revocation or
suspension of the certificate. If a
technician’s certificate is revoked, the
technician would need to recertify before
maintaining, servicing, reparing or digposing
of any gppliances.

(9) (1) Any person seeking approva of a
technician certification program may
as0 seek gpprovd to certify technicians
who successfully completed avoluntary
certification program operated
previoudy by that person. Interested
persons must submit to the
Adminigirator a the addressin
§882.160(a) verification that the
voluntary certification program
Subgtantidly complied with most of the
standards of §82.161(c) and appendix
D of Subpart F of thispart. If the
program did not test or train
participants on some e ements of the
test subject materid, the person must
submit supplementary information on
the omitted materid to the
Adminigrator for gpprova and verify
that the approved information will be
provided to technicians pursuant to
section j of gppendix D of Subpart F of
this part. Inthiscase, the person may



not issue a certification card to a
technician until he or she has received a
ggned statement from the technician
indicating that the technician has read
the supplementary information.
Approva may be granted for Typel,
Typell, or Type lll certification, or
some combination of these, depending
upon the coverage in the voluntary
certification program of the information
in each Type. In order to havether
voluntary programs considered for
goprova, persons must submit
applications both for approval asa
technician certification program and for
gpprova as avoluntary program by
Dec. 9, 1994.

(2) (i) Persons who are approved
to certify technicians who
successtully completed their
voluntary programs pursuant to
§82.161(g)(1) must:

(A) notify technicianswho
successfully completed their
voluntary programs of the
Adminigrator’ s decison within
60 days of that decision;

(B) send any supplementary
materids required pursuant to
§82.161(g)(1) to technicians
who successfully completed
their voluntary programswithin
60 days of the Adminigtrator’s
decison; and

(C) send certification cardsto
technicians who successfully
completed their voluntary
programs within 60 days of
receipt of Sgned statements
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from the technicians indicating
that the technicians have read
the supplementary information.

(i) Personswho are disapproved
to certify technicians who
successtully completed their
voluntary programs pursuant to
§82.161(g)(1) must notify
technicians who successfully
completed their voluntary programs
of the Adminigtrator’ s decision
within 30 days of that decison.

(iif) Personswho withdraw
goplications for voluntary program
gpprova submitted pursuant to
8§82.161(g)(1) must inform
technicians who successfully
completed their voluntary programs
of thewithdrawd by the later of 30
days after the withdrawal or Dec.
9, 1994.

(3) Technicianswho successfully
completed voluntary certification
programs may receive certification in a
given Type through that program only if:

() thevoluntary certification
program successfully completed by
the technician is approved for that
Type pursuant to 882.161(g)(1);

(if) thetechnician successfully
completed the portions of the
voluntary certification program that
correspond to that Type; and

(iii) thetechnician reads any
supplementary materias required
by the Adminigtrator pursuant to
§82.161(g)(1) and section j of



gppendix D of Subpart F of this
part, and returns the signed
statement required by
§82.161(g)(1).

Section 82.162 Certification by Owners
of Recovery and Recycling Equipment
(& No later than Aug. 12, 1993, or within
20 days of commencing businessfor those
persons not in business at the time of
promulgetion, persons maintaning,
servicing, or repairing appliances except for
MV ACs, and persons disposing of
appliances except for small appliances and
MVACs, mug certify to the Administrator
that such person has acquired certified
recovery or recycling equipment and is
complying with the applicable requirements
of this subpart. Such equipment may
include system- dependent equipment but
mugt include sdf-contained equipment, if
the equipment isto be used in the
maintenance, service, or repair of
gppliances except for small appliances. The
owner or lessee of the recovery or recyding
equipment may perform this certification for
hisor her employees. Certification shdl
take the form of a statement signed by the
owner of the equipment or another
respongble officer and setting forth:

(1) the name and address of the
purchaser of the equipment, including
the county name;

(2) the name and address of the
establishment where each piece of
equipment is or will be located;

(3) the number of service trucks (or
other vehicles) used to transport
technicians and equipment between the
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establishment and job Stes and the
fidd;

(4) the manufacturer name, the date of
manufacture, and if gpplicable, the
model and serid number of the
equipment; and

(5) the certification must dsoincludea
statement that the equipment will be
properly used in servicing or disposing
of gppliances and that the information
givenistrue and correct.

Owners or lessees of recycling or recovery
equipment having their places of businessin:

Connecticut

Maine

Massachusetts

New Hampshire

Rhode Idand

Vermont

must send their cartificationsto:

CAA 8608 Enforcement Contact, EPA
Region I, Mail Code APC, JFK Federd
Building, One Congress Street, Boston,
MA 02203.

Owners or lessees of recycling or recovery
equipment having their places of businessin:
New York
New Jersey
Puerto Rico
Virgin Idands

must send their cartificationsto:

CAA 8608 Enforcement Contact, EPA
Region 11, Jacob K. Javits Federa Building,
26 Federal Plaza, Room 5000, New Y ork,
NY 10278.



Owners or lessees of recycling or recovery
equipment having their places of busnessin:

Deawvare

Didrict of Columbia

Maryland

Pennsylvania

Virginia

Wes Virginia
must send their certifications to:
CAA 8608 Enforcement Contact, EPA
Region |11, Mail Code 3AT21, 841
Chestnut Building, Philadel phia, PA 19107.

Owners or lessees of recycling or recovery

equipment having their places of businessin:

Alabama
Horida
Georgia
Kentucky
Missssippi
North Carolina
South Carolina
Tennessee

must send their catification to:

CAA 8608 Enforcement Contact, EPA
Region IV, 345 Courtland Street, N.E.,
Mail Code APT-AE, Atlanta, GA 30365.

Ownersor lessees of recycling or recovery

equipment having their places of busnessin:

lllinois
Indiana
Michigan
Minnesota
Ohio
Wiscondan

mugt send ther certifications to;
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CAA 8608 Enforcement Contact, EPA
Region V, Mail Code AT18J, 77 W.
Jackson Blvd., Chicago, IL 60604-3507.

Owners or lessees of recycling or recovery
equipment having their places of busnessin:
Arkansas
Louisana
New Mexico
Oklahoma
Texas

must send their cartificationsto:

CAA 8608 Enforcement Contact, EPA
Region VI, Mail Code 6T-EC, First
Interstate Tower at Fountain Place, 1445
Ross Ave., Suite 1200, Dallas, TX 75202-
2733.

Owners or lessees of recycling or recovery
equipment having their places of busnessin:
lowa
Kansas
Missouri
Nebraska

must send thar certification to:

CAA 8608 Enforcement Contact, EPA
Region VII, Mail Code ARTX/ARBR, 726
Minnesota Ave., Kansas City, KS 66101.

Owners or lessees of recycling or recovery
equipment having their places of busnessin:
Colorado
Montana
North Dakota
South Dakota
Utah

Wyoming



must send their cartifications to;

CAA 8608 Enforcement Contact, EPA
Region VI, Mail Code 8AT-AP, 999
18th Street, Suite 500, Denver, CO
80202-2405.

Owners or lessees of recycling or recovery

equipment having their places of busnessin:

American Samoa

Arizona

Cdifornia

Guam

Hawaii

Nevada
must send their certifications to:
CAA 8608 Enforcement Contact, EPA
Region X, Mail Code A-3, 75 Hawthorne
Street, San Francisco, CA 94105.

Owners or lessees of recycling or recovery

equipment having their places of businessin:

Alaska
Idaho
Oregon
Washington

must send their cartificationsto:

CAA 8608 Enforcement Contact, EPA
Region X, Mail Code AT-082, 1200 Sixth
Ave., Seattle, WA 98101.

(b) Certificates under paragraph (a) of this
section are not transferable. 1n the event of
achange of ownership of an entity that
maintains, services, or repairs appliances
except MVACS, or that disposes of
gppliances except smal gppliances,
MVACs, and MVAC-like appliances, the
new owner of the entity shl certify within
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30 days of the change of ownership
pursuant too paragraph (a) of this section.

(c) No later than Aug. 12, 1993, persons
recovering refrigerant from small

appliances, MVACs, and MVAC-like
appliances for purposes of disposa of these
gppliances mugt certify to the Administrator
that such person has acquired recovery
equipment that meets the standards set forth
in §82.158(1) and/or (m), as applicable, and
that such person is complying with the
gpplicable requirements of this subpart.
Such equipment may include system:
dependent equipment but must include sdlf-
contained equipment, if the equipment isto
be used in the digposal of appliances except
for small gppliances. The owner or lessee
of the recovery or recycling equipment may
perform this certification for his or her
employees. Cetification shdl take the form
of a gatement signed by the owner of the
equipment or another responsible officer
and setting forth:

(1) the name and address of the
purchaser of the equipment, including
the county name;

(2) the name and address of the
establishment where each piece of
equipment is or will be located;

(3) the number of service trucks (or
other vehicles) used to transport
technicians and equipment between the
establishment and job Stes and the
fidd,

(4) the manufacturer’s name, the date
of manufacture, and if gpplicable, the
model and serid number of the
equipment; and



(5) the certification mugt dso include a
statement that the ecuipment will be
properly used in recovering refrigerant
from gppliances and that the information
givenistrue and correct. The
certification shdl be sent to the

appropriate address in paragraph (a).

(d) Failureto abide by any of the
provisons of this subpart may result in
revocation or suspension of certification
under paragraphs (a) or (c) of this section.
In such cases, the Adminigtrator or her or
his designated representative shal give
notice to the organization setting forth the
basisfor her or his determination.

Section 82.164 Reclaimer Certification
Effective Oct. 18, 1994, dl persons
reclaming used refrigerant for sdeto anew
owner, except for persons who properly
certified under this section prior to Oct. 18,
1994, must certify to the Adminigtrator that
such person will:

(& return refrigerant to at least the
standard of purity set forth in appendix A
(based on ARI Standard 700-1993,
Soecifications for Fluorocarbon and
Other Refrigerants);

(b) verify this purity usng the methods st
forth in gppendix A;

(¢) release no more than 1.5 percent of the
refrigerant during the reclamation process,
and

(d) dispose of wastes from the reclamation
process in accordance with al applicable
laws and regulations.
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(e) Thedatadementsfor certification are
asfollows.

(1) the name and address of the
reclamer;

(2) aligt of equipment used to
reprocess and to anayze the refrigerant;
and

(3) the owner or aresponsble officer
of the recamer mugt sgn the
certification sating thet the refrigerant
will be returned to at least the standard
of purity set forth in appendix A, that
the purity of the refrigerant will be
verified usng the methods set forth in
gppendix A, that no morethan 1.5
percent of the refrigerant will be
released during the reclamation
process, that wastes from the
reclamation process will be properly
disposed of, and that the information
givenistrue and correct. The
certification should be sent to the
following address.  Section 608
Recydling Program Manager,
Stratogpheric Protection Divison
(6205-J), U.S. Environmenta
Protection Agency, 401 M Street,
S.W., Washington, D.C. 20460.

(f) Certificates are not transferable. Inthe
event of achangein ownership of an entity
which reclams refrigerant, the new owner
of the entity shall certify within 30 days of
the change of ownership pursuant to this
section.

(9) Falureto abide by any of the
provisons of this subpart may result in
revocation or suspension of the certification
of the reclamer. In such cases, the



Adminigrator or her or his designated
representative shdl give notice to the
organization setting forth the basis for her or
his determination.

Section 82.166 Reporting and

Recor dkeeping Requirements

(&) Effective Nov. 14, 1994, dl persons
who s or digtribute any class| or class||
Substance for use as a refrigerant must
retain invoices that indicate the name of the
purchaser, the date of sde, and the quantity
of refrigerant purchased.

(b) Purchasersof any class| or class ||
refrigerants who employ certified
technicians may provide evidence that at
least one technician is properly certified to
the wholesder who sdlls them refrigerant;
the wholesder will then keep this
information on file and may sl refrigerant
to the purchaser or his authorized
representative even if such purchaser or
authorized representative is not a properly
certified technician. In such cases, the
purchaser must notify the wholesder in the
event that the purchaser no longer employs
at least one properly certified technician.
The wholesder is then prohibited from
sling class| or dass|i refrigerants to the
purchaser until such time as the purchaser
employs a least one properly certified
technician. At that time, the purchaser must
provide new evidence that at least one
technician is properly certified.

(¢) Approved equipment testing
organizations must maintain records of
equipment testing and performance and a
list of equipment that meets EPA
requirements. A lis of dl certified
equipment shal be submitted to EPA within
30 days of the organization’s gpprova by
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EPA and annudly at the end of each
caendar year theresfter.

(d) Approved equipment testing
organizations shdl submit to EPA within 30
days of the certification of anew modd line
of recycling or recovery equipment the
name of the manufacturer and the name
and/or serid number of the modd line.

(e) Approved equipment testing
organizations shdl notify EPA if retests of
equipment or ingpections of manufacturing
facilities conducted pursuant to 882.158(j)
show that aprevioudy certified modd line
falsto meet EPA requirements. Such
natification must be received within thirty
days of the retest or ingpection.

(f) Programs certifying technicians must
maintain records in accordance with section
g of appendix D of this subpart.

(9) Recdamers must maintain records of the
names and addresses of persons sending
them materid for reclamation and the
quantity of the materid (the combined mass
of refrigerant and contaminants) sent to
them for reclamation. Such records shal be
maintained on atransactiond basis.

(h) Reclamers must maintain records of the
quantity of materid sent to them for
reclamation, the mass of refrigerant
reclamed, and the mass of waste products.
Reclamers must report this information to
the Adminidrator annualy within 30 days of
the end of the calendar year.

(i) Personsdigposing of small gppliances,
MVACs, and MVAC-like appliances must
maintain copies of Sgned statements
obtained pursuant to 882.156(f)(2).



(j) Persons servicing gppliances normaly
containing 50 or more pounds of refrigerant
must provide the owner/operator of such
gopliances with an invoice or other
documentation, which indicates the amount
of refrigerant added to the appliance.

(k) Ownerg/operators of appliances
normally containing 50 or more pounds of
refrigerant must keep servicing records
documenting the date and type of service,
as wedl asthe quantity of refrigerant added.
The owner/operator must keep records of
refrigerant purchased and added to such
gppliances in cases where owners add their
own refrigerant. Such records should
indicate the date(s) when refrigerant is
added.

(1) Technicians certified under §82.161
must keep a copy of their certificate a thelr
place of business.

(m) All records required to be maintained
pursuant to this section must be kept for a
minimum of three years unless otherwise
indicated. Entitiesthat dispose of
appliances must keep these records on-gite.

(n) The owners or operators of appliances
must maintain on-site and report to EPA at
the address listed in §82.160 the following
information, where such reporting and
recordkeeping is required and within the
timelines pecified under §82.156(i)(1),
1)), ()(3) and (1)(5). Thisinformation
must be relevant to the affected appliance
and mugt indude: identification of the
facility ; the leek rate; the method used to
determine the lesk rate and full charge; the
date aleak rate of greater than the
dlowable annud lesk rate was discovered,
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the location of legk(s) to the extent
determined to date; and any repair work
that has been completed thus far and the
date that work was completed.

(1) The reasons why more than 30
days are needed to complete the work
and an estimate of when repair work
will be completed must be submitted
with theinitial information submitted
with the information ligted in paragreph
(n) of thissection. If changes from the
origind estimate of when work will be
completed result in moving the
completion date forward from the date
submitted to EPA, the reasons for these
changes must be documented and
submitted to EPA within 30 days of
discovering the need for such achange.

(2) If the owners or operators intend to
edtablish that the appliance’ s annua
lesk rate does not exceed the
gpplicable dlowable annua lesk ratein
accordance with 882.156(i)(3)(v), the
owner or operator is required to submit
aplan to fix other outstanding lesks for
which repairs are planned but not yet
completed to achieve arate below the
gpplicable alowable lesk rate with the
information ligted in paragraph (n) of
thissection. Identification of the facility
and date the origind information
regarding additiond time beyond the
initial 30 days wasfiled, and natification
of the determination that the leek rate
no longer exceeds the alowable annua
lesk rate must be included within 30
days of making such determination.

(3) Thedaesand typesof dl initid and
follow-up verification tests performed
and the test results for dl initid and



follow-up verification tests must be
maintained and submitted to EPA within
30 days after conducting each test
where recordkegping and reporting is
required within the timelines pecified
under 882.156(i)(2), (1)(2), (i)(3) and
(1)(5).

(0) Theowners or operators of gppliances
must maintain on-site and report to EPA at
the address specified in §82.160 the
following information where such reporting
and recordkeeping is required and in the
timelines specified in §82.156(i)(7) and
(1)(8), in accordance with 882.156(i)(7)
and (i)(8). Thisinformation must be
relevant to the affected gppliance and must
indude:

(1) theidentification of the indudtrid
process facility;

(2) theleak rate;

(3) the method used to determine the
lesk rate and full charge;

(4) thedate alesk rate of 35 percent
or greater was discovered,

(5) thelocation of leak(s) to the extent
determined to date;

(6) any repair work that has been
completed thus far and the date that
work was completed;

(7) aplanto complete the retrofit or
replacement of the system;

(8) the reasons why more than one
year is necessary to retrofit to replace
the sysem;
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(9) the date of notification to EPA; and

(10) an edtimate of when retrofit or
replacement work will be completed.

(i) If the estimated date of
completion changes from the
origind edimate and resultsin
moving the date of completion
forward, documentation of the
reason for these changes must be
submitted with 30 days of
occurring.

(i) If the estimated date of
completion changes form the
origind esimate and resultsin
moving the date of completion
forward, the date of notification to
EPA regarding this change and the
edimate of when the work will be
completed must be maintained and
submitted.

(p) (1) Owners or operators who wish to

exclude purged refrigerants that are
destroyed from annua lesk rate
cdculations must maintain records on
Ste to support the amount of refrigerant
claimed as sent for destruction.
Records shall be based on a monitoring
drategy that providesreliable data to
demondtrate that the amount of
refrigerant actualy purged and
destroyed and that the 98 percent or
greater destruction efficiency is met.
Records shdl include flow rate, quantity
or concentration of the refrigerant in the
vent stream, and periods of purge flow.

(2) Owners or operators who wish to
exclude purged refrigerants that are



destroyed from annud lesk rate
cdculaions must maintain on-Site and
make available to EPA upon request
the following informetion after the first
time the exdusion is utilized by the
fadlity:

(i) theidentification of the facility
and a contact person, including the
address and tel ephone number;

(i) agenerd description of the
refrigerant gppliance, focusing on
aspects of the gppliance relevant to
the purging of refrigerant and
subsequent destruction;

(iif) adescription of the methods
used to determine the quantity of
refrigerant sent for destruction and
type of records that are being kept
by the owners or operators where
the appliance islocated;

(iv) thefrequency of monitoring
and data-recording; and

(v) adescription of the control
device, and its destruction

effidency.

Thisinformation must dso be
included, where gpplicable, in any
reporting requirements required for

compliance with the lesk repair and

retrofit requirements for industria
process refrigeration equipment, as
st forth in paragraphs (n) and (0)
of this section.

an established range or using that
methodology in combination with other
methods for determining the full charge
defined in the following information:

(1) theidentification of the owner or
operator of the appliance;

(2) thelocetion of the gppliance;

(3) theorigind range for the full charge
of the appliance, its midpoint, and how
the range was determined,;

(4) any and dl revisons of the full
charge range and how they were
determined; and

(5) the dates such revisions occurred.
[Approved by the Office of Management

and Budget under the control number
2060-0256]

(q) Ownersor operators choosing to
determine the full charge as defined in
§82.152 of an affected appliance by using
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Appendix A to Subpart F -
Specificationsfor Fluorocarbon
Refrigerants

This gppendix is based on Air-Conditioning
and Refrigeration Inditute Standard 700-
93:

Section 1. Purpose

1.1 Purpose. The purpose of this
standard is to eval uate and accept/reject
refrigerants regardless of source (new,
reclaimed and/or repackaged) for usein
new and existing refrigeration and air-
conditioning products.

1.1.1 Thissandard isintended for
the guidance of the indudtry indluding
manufacturers, refrigerant reclamers,
repackagers, digtributors, ingtallers,
servicemen, contractors and for consumers.

1.2 Review and Amendment. This
standard is subject to review and
amendment as the technology advances.
The dynamics of thistechnology is
advancing so rapidly that changesto this
standard must be frequent.

Section 2. Scope

2.1 Scope. This stlandard specifies
acceptable levels of contaminants (purity
requirements) for various fluorocarbon
refrigerants regardless of source and lists
acceptable test methods. These refrigerants
areR-11; R-12; R-13; R-22; R-113; R-
114; R-123; R-124; R-500; R-502 and R-
503 as referenced in the ANSI/ASHRAE
Standard Number Designation and Safety
Classfication of Refrigerants (American
Society of Hedting, Refrigerating and Air
Conditioning Engineers Inc., Standard 34-
1992). Copies may be obtained from
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ASHRAE Publications Sdes, 1791 Tullie
Circle, N.E., Atlanta, GA 30329. Copies
may aso be ingpected at Public Docket
No. A-92-01, Watersde Mal (Ground
Floor), Environmenta Protection Agency,
401 M Street, S. W., Washington, D.C.,
Room M-1500. In addition the following
blendsarelisted: R-22/-152a/-124
(53/13/34); R-22/-152al-124 (61/11/28);
R-125/-290/-22 (60/2/38); R-125/-290/-
22 (38/2/60).

Section 3. Definitions

3.1“ Shall,” “ Should,”

“ Recommended,” or “ItIs
Recommended.” “Shdl,” “should,”
“recommended” or “it is recommended’
ghdl be interpreted as follows:

3.1.1 Shall. Where“shdl” or “shdl not” is
used for aprovison specified, that
provison is mandatory if compliance with
the standard is claimed.

3.1.2 Should, Recommended, or It
is Recommended. “Should,”
“recommended,” or “it isrecommended” is
used to indicate provisons which are not
mandatory but which are desirable as good
practice.

Section 4. Characterization of
refrigerants and Contaminants

4.1 Characterization.
Characterization of refrigerants and
contaminants addressed are listed in the
following generd dassfications

4.1.1 Characterization:

a Gas Chromatography

b. Bailing point and boiling point

range

4.1.2 Contaminants:

a Water



b. Chloride

c. Acidity

d. High bailing resdue

e. Particulates/solids

f. Non-condensables

0. Impurities induding other
refrigerants

Section 5. Sampling, Summary of Test
Methods and Maximum Permissible
Contaminant Levels

5.1 Referee Test. The referee test
methods for the various contaminants are
summarized in the following paragraphs.
Detailed test procedures areincluded in
Parts 1 through 9, 12 through 15, and 19
through 23 of Appendix-93to ARI
Standard 700: Analytical Procedures of
ARI Standard 700-93, 1994, the Air-
Conditioning and Refrigeration Inditute.
These parts of Appendix-93 to ARI 700
areincorporated by reference. This
incorporation by reference was approved
by the Director of the Federa Regigter in
accordance with 5 U.S.C. 552(a) and 1
CFR part 51. Copies may be obtained
from the Air- Conditioning and Refrigeration
Ingtitute, 4301 North Fairfax Drive,
Arlington, VA 22203. Copiesaso may be
ingpected at Public Docket No. A-92-01,
Waterside Madl (Ground Floor), U.S.
Environmentd Protection Agency, 401 M
Street, SW., Washington D.C. 20460,
Room M-1500 or at the Office of the
Federal Register, 800 North Capitol Street,
N.W., Suite 700, Washington, D.C. If
dternate test methods are employed, the
user must be able to demondtrate that they
produce results equivaent to the specified
referee method.

5.2 Refrigerant Sampling
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5.2.1 Sampling Precautions.
Specid precautions should be taken to
assure that representative samples are
obtained for andyss. Sampling shall be
done by trained |aboratory personnel
following accepted sampling and safety
procedures.

5.2.2 Gas Phase Sample. A gas
phase sample shal be obtained for
determining the non-condensables. Since
non-condensable gases, if present, will
concentrate in the vapor phase of the
refrigerant, care must be exercised to
eiminate introduction of ar during the
sample transfer. Purging is not an
acceptable procedure for a gas phase
sample since it may introduce aforeign
product. SinceR-11, R-113, and R-123
have norma boiling points a or above
room temperature, non-condensable
determination is not required for these
refrigerants.

5.2.2.1 Connection. The sample
cylinder shall be connected to an evacuated
gas sampling bulb by means of amanifold.
The manifold should have avave
arrangement that facilitates evacuation of al
connecting tubing leading to the sampling
bulb.

5.2.2.2 Equalizing Pressures.
After the manifold has been evacuated,
close the valve to the pump and open the
vave on the sysem. Allow the pressure to
equilibrate and close vaves.

5.2.3.1 Preparation. Placean
empty sample cylinder with the valve open
in an ovenat 230 degrees Fahrenheit [110
degrees Centigrade] for one hour. Remove
it from the oven while hot, immediately
connect to an evacuation system and
evacuate to lessthan 1 mm mercury (1,000



microns). Close the valve and dlow it to
cool.

5.2.3.2 Manifdding. Thevdve
and lines from the unit to be sampled shdl
be clean and dry. The cylinder shdl be
connected to an evacuated gas sampling
cylinder by means of amanifold. The
manifold should have a vave arrangement
that facilitates evacuation of al connecting
tubing leading to the sampling cylinder.

5.2.3.3 Liquid Sampling. After the
manifold has been evacuated, close the
vave to the pump and open the vave on
the system. Take the sample asaliquid by
chilling the sample cylinder dightly.
Accurate analyss requires that the sample
container befilled to at least 60 percent by
volume, however under no circumstances
should the cylinder befilled to more than 80
percent by volume. This can be
accomplished by weighing the empty
cylinder and then the cylinder with
refrigerant. When the desired amount of
refrigerant has been collected, close the
vave(s) and disconnect the sample cylinder
immediady.

5.2.3.4 Record Weight. Check the
sample cylinder for leaks and record the
gross weight.

5.3 Refrigerant Purity Characterization

5.3.1 Primary Method. The
primary method shdl be gas
chromatography (GC) asdescribed in
Appendix-93 to ARI Standard 700. The
chromatogram of the sample shall be
compared to known standards.

5.3.2 Alternative Method.
Determination of the boiling point and
boiling point range is an acceptable
dternative test method which can be used
to characterize refrigerants. The test
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method shall be that described in the
Federa Specification for “Fuorocarbon
Refrigerants” BB-F-1421B, dated March
5, 1982, section 4.4.3 whichis
incorporated by reference. This
incorporation by reference was approved
by the Director of the Federal Regigter in
accordance with 5 U.S.C. 552(a) and 1
CFR part 51. Copies may be obtained
from the U.S. Government Printing Office,
Superintendent of Documents, Mail Stop:
SSOP, Washington, D.C. 20402-9328.
Copies dso may be ingpected at Public
Docket No. !-92-01, Waterside Mall
(Ground Hoor), U.S. Environmenta
Protection Agency, 401 M Street, SW.,
Washington, D.C. 20460, Room M-1500
or a the Office of the Federal Register, 800
North Capitol Street, N.W., Suite 700,
Washington, D.C.

5.3.3 Required Values. The
required vaues for bailing point and boiling
point range are givenin Table 1, Physical
Properties of Fluorocarbon Refrigerants
and Maximum Contaminant Levels.

5.4 Water Content

5.4.1 Method. The Coulometric
Karl Fischer Titration shdl be the primary
test method for determining the water
content of refrigerants. Thismethod is
described in Appendix-93 to ARI Standard
700. This method can be used for
refrigerants that are either aliquid or agas
a room temperature, including refrigerants-
11 and -113, and -123. For all
refrigerants, the sample for water anadlys's
ghdl be taken from the liquid phese of the
container to betested. Proper operation of
the anayticd method requires specia
equipment and an experienced operator.
The precison of theresultsis excdlent if



proper sampling and handling procedures
arefollowed. Refrigerants containing a
colored dye can be successfully anadyzed
for water usng this method.

5.4.2 Alternative Method. The
Karl Fischer Test Method is an acceptable
aternative test method to the Coulometric
Karl Fischer Titration for determining the
water content of refrigerants. This method
isdescribed in ASTM E700-79,
(Reapproved 1990), Standard Test
Method for Water in Gases Using Karl
Fischer Reagent (American Society for
Tedting and Materids, Philadephia, PA),
which isincorporated by reference. This
incorporation by reference was approved
by the Director of the Federa Regigter in
accordance with 5 U.S.C. 552(a) and 1
CFR part 51. Copies may be obtained
from the American Society for Testing and
Materids, Philadelphia, PA. Copiesdso
may be ingpected at Public Docket No. A-
92-01, Watersde Mall (Ground Floor),
U.S. Environmental Protection Agency,
401 M Street, SW., Washington, D.C.
20460, Room M-1500 or at the Office of
the Federal Register, 800 North Capitol
Street, N.W., Suite 700, Washington, D.C.

5.4.3 Limits. The vaue for weater
content shall be expressed as parts per
million by weight and shall not exceed the
maximum specified (see Tables 1 and 14a).

5.5 Chloride. Therefrigerant shal
be tested for chloride as an indication of the
presence of hydrochloric acid and/or metal
chlorides. The recommended procedure is
intended for use with new or reclaimed
refrigerants. Significant amounts of oil may
interfere with the results by indicating a
failure in the absence of chloride,

5.5.1 Method. The test method
shall be that described in Appendix-93 to
ARI Standard 700. Thetest will show
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noticegble turbidity at chloride levels of
about 3 ppm by weight or higher.

5.5.2 Turbidity. The results of the
test shal not exhibit any sign of turbidity.
Report the results as “pass’ or “fall.”

5.6 Acidity.

5.6.1 Method. The acidity test uses
the titration principle to detect any
compound that is highly soluble in water
and ionizesasan acid. The test method
shall be that described in Appendix-93 to
ARI Standard 700. Thistest may not be
suitable for determination of high molecular
weight organic acids, however these acids
will be found in the high boiling residue test
outlined in 5.7. Thetest requiresa 100 to
120 gram sample and has a detection limit
of 0.1 ppm by weight calculated as HCI.

5.6.2 Limits. The maximum
permissible acidity is 1 ppm by weight as
HCI.

5.7 High Boiling Residue.

5.7.1 Method. High boiling resdue
shdl be determined by measuring the
resdue of astandard volume of refrigerant
after evaporation. The refrigerant sample
shall be evaporated at room temperature or
at atemperature 50 degrees Fahrenheit
[28K], above the boiling point of the
sample usng a Goetz bulb as specified in
Appendix-93 to ARI Standard 700. Oils
and or organic acids will be captured by
this method.

5.7.2 Limits. Thevauefor high
boiling residue shall be expressed asa
percentage by volume and shall not exceed
the maximum percent specified (see Tables
1 and 1a).



5.8 Particulates/Solids.

5.8.1 Method. A measured amount
of sample is evaporated from a Goetz bulb
under controlled temperature conditions.
The particulates/'solids shdl be determined
by visud examination of the Goetz bulb
prior to the evaporation of refrigerant.
Presence of dirt, rust or other particulate
contamination is reported as “fail.” For
details of this test method, refer to
Appendix-93 to ARI Standard 700.

5.9 Non-Condensabl es.

5.9.1 Sample. A vapor phase sample shall
be used for determination of non-
condensables. Non-condensable gases
congg primarily of ar accumulated in the
vapor phase of refrigerants. The solubility
of ar in the refrigerants liquid phaseis
extremdy low and ar isnot Sgnificant asa
liquid phase contaminant. The presence of
non-condensable gases may reflect poor
quality contral in transferring refrigerants to
storage tanks and cylinders.

5.9.2 Method. The test method shdl be gas
chromatography with atherma conductivity
detector as described in Appendix-93 to
ARI Standard 700.

5.9.3 Limit. The maximum levd of non
condensablesin the vapor phase of a
refrigerant in a container shal not exceed
1.5 percent by volume (see Table 1 and
13).

5.10 Impurities, Including Other
Refrigerants.

5.10.1 Method. The amount of
other impuritiesincluding other refrigerants
in the subject refrigerant shal be determined
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by gas chromatography as described in
Appendix-93 to ARI Standard 700.

5.10.2 Limit. he subject refrigerant
shall not contain more than 0.50 percent by
weight of impuritiesincuding other
refrigerants (see Table 1 and 14).

Section 6 Reporting Procedure

6.1 Reporting Procedure. The
source (manufacturer, reclaimer or
repackager) of the packaged refrigerant
shdl beidentified. Therefrigerant shdl be
identified by its accepted refrigerant number
and/or its chemicd name. Maximum
permissible levels of contaminants are
shownin Table1l. Test resultsshdl be
tabulated in a like manner.



Tablel

Characteristics of Refrigerants and Maximum Contaminant Levels

Reporting Units Reference R11 R12 R13 R22 R113 R114 R123 R124
(subclause)
Characteristics :
Boiling Point” F @ 1.00 atm 74.9 -21.6 -114.6 | -41.4 117.6 38.8 82.6 12.2
°C @ 1.00 atm 23.8 -29.8 -81.4 -40.8 47.6 3.8 27.9 -11.0
Boiling Point Range | K 0.3 0.3 0.5 0.3 0.3 0.3 0.3 0.3
Typical Isomer By weight 0-1% 0-30% | 0-8% 0-5%
Content
R113a | R1l4a | R123a | R124a
Vapor phase
contaminants:
Air and other non- | % by volume@ | 5.9 N/A™ | 15 15 15 N/A™ | 15 N/A™ | 15
condensables 25°C
Liquid phase
contaminants:
Water ppm by weight 5.4 20 10 10 10 20 10 20 10
All other impurities | % by weight 5.10 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
including
refrigerants
High boiling residue | % by volume 5.7 0.01 0.01 0.05 0.01 0.03 0.01 0.01 0.01
Particul ates/solids Visuadly cleanto | 5.8 Pass Pass Pass Pass Pass Pass Pass Pass
pass
Acidity ppm by 5.6 10 |10 |10 |10 |10 |10 |10 |10
weight
Chlorides No vishle 55 Pass | Pass | Pass | Pass | Pass | Pass | Pass | Pass
turbidity




Boiling points and boiling point ranges, although not required, are provided for informational purposes.88 Since R11, R113 and R123 have normal boiling points at or above room temperature, non-
condensable determinations are
not required for these refrigerants.

888 Recognized Chloride level for pass/fail is 3 ppm.
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Table 1A

Characteristics of Refrigerants and Maximum Contaminant Levels

Reporting Reference R401A R401B R402A R402B R500
Units (subclause)
Characteristics:
Refrigerant | oo | e R22/152a/124 R22/152a/124 | R/125/290/22 R125/290/22 R12/:
Components
Nominal Comp. | ..cccceveeeennnne 53/13/34 61/11/28 60/2/38 38/2/60 73.8
weight %
Allowable | o | 51-55/11.5- 59-63/9.5- | 58-62/1-3/36- 6-40/1-3/58- 72.8-74.8/:
Comp. weight % 13.5/33-35 11.5/27-29 40 62
Boiling Point” F@100 [ oo -27.6 t0-16.0 -30.4t0-185 | -56.5t0-52.9 | -53.3t0-49.0
atm
C@1.00 | .cooovereennne -33.4t0-26.6 -34.7t0-28.6 | -49.1t0-47.2 47.4t0 -45.0
atm
Boiling Point K i | v [ s e e,
Range”
Vapor Phase
Contaminants:
Air and other %by | 5.9 1.5 15 15 15
non- volume @
condensables 25°C
Liquid Phase
Contaminants:
Water ppmby | 5.4 10 10 10 10
weight
All other % by weight | 5.10 0.50 0.50 0.50 0.50
impurities
including
refrigerants
High bailing %by | 5.7 0.01 0.01 0.01 0.01
residue volume
Particul ates/ solids Visudly | 5.8 Pass Pass Pass Pass
clean to
pass
Acidity ppmby | 5.6 1.0 1.0 1.0 1.0
weight
Chlorides** Novisible | 5.5 Pass Pass Pass Pass
turbidity

8 Boiling points and boiling point ranges, although not required, are provided for informational purposes.

8 Recognized Chloride level for pass/fail is 3 ppm.
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APPENDIX E-3

40 CFR PART 82, SUBPART G -
SIGNIFICANT NEW ALTERNATIVESPOLICY (SNAP)
PROGRAM
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Appendix E-3:

40 CFR Part 82, Subpart G- Significant
New Alternative Policy (SNAP)
Program

Summary: Thisfind rule promulgates the
U. S. Environmental Protections Agency’s
(EPA) program for evauating and
regulating subgtitutes for ozone-depleting
chemicals being phased out under the
stratospheric 0zone protections provisons
of the Clean Air Act (CAA). In section
612 of the CAA, the Agency is authorized
to identify and regtrict the use of subgtitutes
for class| and Il ozone-depleting
substances where the Adminigirator has
determined that other dternatives exist that
reduce overd| risk to human hedth and the
environment. EPA isreferring the program
that provides these determinations as the
Sgnificant New Alternatives Policy
(SNAP) program. Theintended effect of
thisfind ruleisto expedite movement avay
from ozone-depleting compounds by
identifying subgtitutes that offer lower
overdl risks to human hedth and the
environmen.

Inthisfina rule, EPA isboth isuing
decisions on the acceptability and
unacceptability of subgtitutes and
promulgating its plan for adminigering the
SNAP program. To arivea
determinations on the acceptability of
subgtitutes, the Agency completed a cross-
media andyss of risks to human hedth and
the environment from the use of various
subgtitutes in different industrid end-uses.
Reaults of this andyds are summarized in
thisfind rule, which covers subgitutesin the
following sectors. refrigeration and air
conditioning, foam blowing, solvents
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cleaning, fire suppresson and explosion
protection, tobacco expansion, adhesives,
coatings and inks, aerosols, and Sterilants.
Andyss of subditutesin aninth sector,
pesticides, will be completed, and the
resulting decisons will be added to future
SNAP determinations published in the
Federal Register. These sectors comprise
the principa United States industrid sectors
that higtoricaly consumed large volumes of
0zone-depleting compounds.

Effective Date: Thisruleis effective on
April 18, 1994.

For Further Information Contact: The
Stratospheric Ozone Information Hotline at
1-800-296-1996 can be contacted for
information on weekdays from 10:00 am.
to 4:00 p. m. Eastern Time or contact Sally
Rand at (202) 233-9739, Substitutes
Anayss and Review Branch, Stratospheric
Protection Divigon, Office of Atmospheric
Programs, Office of Air and Radiation
(6205-J), 401 M Street, S. W.,
Washington, D. C. 20460

Subpart G - Significant New
Alternatives Policy Program

Sec. Title

82.170 Purpose and scope.

82.172 Definitions.

82.174 Prohibitions.

82.176 Applicability.

82.178 Information Required to be
Submitted.

82.180 Agency Review of SNAP
Submissions.

82.182 Confidentidity of Data

82.184 Petitions.



§82.170 Purpose and scope.

(@ The purpose of these regulationsisto
implement section 612 of the Clean Air
Act, as amended, regarding the safe
dternatives policy on the acceptability of
subdtitutes for ozone-depleting compounds.
This program will henceforth be referred to
asthe” Significant New Alternatives Policy”
(SNAP) program. The objectives of this
program are to identify substitutes for
0zone-depleting compounds, to evauate
the acceptability of those subdtitutes, to
promote the use of those substitutes
believed to present lower overal risksto
human hedlth and the environment, relative
totheclass| and class |1 compounds being
replaced, as wdll asto other substitutes for
the same end- use, and to prohibit the use of
those substitutes found, based on the same
comparisons, to increase overal risks.

(b) Theregulationsin this subpart describe
persons and substitutes subject to reporting
requirements under the SNAP program and
explain preparation and submission of
notices and petitions on subgtitutes. The
regulations also establish Agency
procedures for reviewing and processing
EPA’s determinations regarding notices and
petitions on subdtitutes. Findly, the
regulations prohibit the use of dternatives
which EPA has determined may have
adverse effects on human hedth or the
environment where EPA hasidentified
dterndivesin particular indudtrid use
sectors that on an overall bas's, reduce risk
to human hedlth and the environment and
are currently or potentialy available. EPA
will only prohibit subgtitutes where it has
identified other subgtitutes for a specific
application that are acceptable and are
currently or potentialy avalable.
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(¢) Notifications, petitions and other
materias requested shdl be sent to:

SNAP Document Control Officer, U. S.
Environmenta Protection Agency (6205-J),
401 M Street, S. W., Washington, D. C.
20460

§82.172 Definitions.
Act meansthe Clean Air Act, as
amended, 42 U. S. C. 7401 et seq.

Agency meanstheU. S.
Environmenta Protection Agency.

Application means a specific use
within amgor indudtriad sector end-use.

Class| or class || meansthe
Specific ozone-depleting compounds
described in section 602 of the Act.

Decison meansany find
determination made by the Agency under
section 612 of the Act on the acceptability
or unacceptability of a subgtitute for a class
| or Il compound.

EPA meanstheU. S.
Environmenta Protection Agency.

End-use means processes or
classes of specific applications within mgor
industrial sectors where a subgtitute is used
to replace an 0zone-depleting substance.

Formulator means any person
engaged in the preparation or formulation of
a substitute, after chemica manufacture of
the subgtitute or its components, for
digtribution or use in commerce.

Health and safety study or study
means any sudy of any effect of a subgtitute



or its components on health and safety, or
the environment or both, including
underlying date and epidemiologica studies,
studies of occupation., ambient, and
consumer exposure to a subgtitute,
toxicologicd, clinica, and ecologica, or
other studies of a subgtitute and its
components, and any other pertinent test.
Chemical identity isaways part of ahedth
and safety study.

Information which arises as aresult
of aformd, disciplined sudy isincluded int
he definition. Also incdluded isinformation
relating to the effects of a subdtitute or its
components on hedth or the environment.
Any available data that bear on the effects
of asubdtitute or its components on health
or the environment would be included.
Examplesinclude

() Long- and short-term tests of
mutagenicity, carcinogencity, or
teratogenicity; data on behaviord
disorders, dermatoxicity;
pharmacologicd effects; mammadian
absorption, digtribution, metabolism,
and excretion; cumulative, additive, and
synergidtic effects; acute, subchronic,
and chronic effects, and
sructure/activity anayses,

(i) Testsfor ecologica or other
environmenta effects on invertebrates,
fish, or other animds, and plants,
including; acute toxicity tests, chronic
toxicity tedts, criticd life Sage tedts,
behaviord tedts, algd growth tedts,
seed germination tests, microbid
function tests, bioconcentration or
biocaccumulation tests, and model
ecosystem (microcosm) studies,
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(i) Assessments of human and
environmenta exposure, including
workplace exposure, and effects of a
particular subgtitute on the environment,
induding surveys, tests, and studies of:
biologicd, photochemicd, and chemica
degradation, air, water and soil
trangport; biomagnification and
bioconcentration; and chemica and
physica properties, e. g., atmospheric
lifetime, boiling point, vapor pressure,
evaporation rates from soil and water,
octanol/water partition coefficient, and
water solubility;

(iv) Monitoring data, when they have
been aggregated and andyzed to
measure the exposure of humans or the
environment to a subgtitute;

(V) Any assessments of risk to hedlth
or the environment resulting from the
manufacture, processing, digtribution in
commerce, use, or digposa of the
substitute or its components.

Importer means any person who
imports a chemicd subdtitute into the United
States. :Importer” includes the person
primarily ligble for the payment of any
duties on the he merchandise or an
authorized agent acting on his or her behalf.
The term dso includes, as gppropriate:

() The condgneg

(i) Theimporter or record,

(i) Theactud owner;

(iv) Thetransfereg, if theright to draw

merchandise in a bonded warehouse
has been transferred.



Major Industrial Use Sector or
Sector means an industria category which
EPA has reviewed under the SNAP
program with higtoricaly high consumption
patterns of ozone-depleting substances,
induding: refrigeration and ar conditioning;
foam-blowing, fire suppresson and
explosion protection, solvents cleaning;
aerosols, serilants; tobacco expansion;
pesticides, and adhesives, coating and inks
sectors.

Manufacturing means any person
engaged in the direct manufacture of a
subdtitute.

Mixture means any mixture or
blend of two or more compounds.

Person indudes an individud,
corporation, partnership, association, state,
municipdity, politica subdivision of a state,
and any agency, department, or
ingrumentdity of the United States and any
officer, agent, or employee of such entities.

Pesticide has the meaning
contained in the Federa Insecticide,
Fungicide, and Rodenticide Act, 7 U.S.C.
136 et seq and the regulations issued under
it.

Potentially available is defined as
any dternative for which adequate hedlth,
safety, and environmenta data, as required
for the SNAP notification process, exist to
make a determination of acceptability, and
which the Agency reasonably believesto be
technicdly feasble, even if not dl testing has
yet been completed and the dternative is
not yet produced or sold.
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Premanufacture Notice (PMN)
Program has the meaning described in 40
CFR Part 720 Subpart A promulgated
under the Toxic Substances Control Act,
15 U.S.C. 3601 et seq,

Producer means any person who
manufactures, formulates or otherwise
creates asubdtitute in itsfina form for
distribution or use in interstate commerce.

Research and devel opment mearns
quantities of a substitute manufactured,
imported, or processed or proposed to be
manufactured, imported, or processed
solely for research and development.

Residential use meansuse by a
private individua of a chemical substance or
any product containing the chemica
substance in or around a permanent or
temporary household, during recreation, or
for any persond use or enjoyment. Use
within a household for commercid or
medicd applicationsis not included in this
definition, nor isuse in automobiles,
watercraft, or aircraft.

Sgnificant new use means use of
anew or exiging subdtitutein amgjor
industrid use sector as aresult of the
phaseout of ozone-depleting compounds.

Small uses meansany useof a
subgtitute in a sector other than amagor
industria use sector, or production by any
producer for use of a substitute in amgjor
industrial sector of 10,000 |bs. or less per
year.

Substitute or alternative means
any chemical, product subgtitute, or
dternative manufacturing process, whether



existing or new, intended for useasa
replacement for aclass| or I compound.

Test marketing meansthe
digtribution in interstate commerce of a
subdtitute to no more than alimited, defined
number of potential customersto explore
market viahility in a competitive stuation.
testing must be restricted to a defined
testing period before the broader
digtribution of that subgtitute in interstate
commerce.

Use means any use of asubdtitute
for aClass| or Class |1 ozone-depleting
compound, including but not limited to use
in a manufacturing process or product, in
consumption by the end-user, or in
intermediate uses, such as formulation or
packaging for other subsequent uses.

Use Restrictions means restrictions
on the use of a subgtitute imposing either
conditions on how the subgtitute can be
used across a sector end-use or limitson
the end- uses or specific applications where
it can be used within a sector.

882.174 Prohibitions

(8 No person may introduce anew
subdtitute into interstate commerce before
the expiration of 90 days &fter ancticeis
initialy submitted to EPA under
§82.176(a).

(b) No person may use asubgtitute which
aperson knows or has reason to know was
manufactured, processed or imported in
violation of regulationsin this subpart, or
knows or has reason to know was
manufactured; processed or imported in
violation of any use redriction in the
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acceptability determination, after the
effective date of any rulemaking imposing
such redtrictions.

(¢) No person may use a substitute without
adhering to any use redtrictions set by the
acceptability decison, after the effective
date of any rulemaking imposing such
restrictions.

(d) No person may use a substitute after
the effective date of any rulemaking adding
such subdtitute to the list of unacceptable
subdtitutes.

§82.176 Applicability.

(& Any producer of anew substitute must
submit anotice of intent to introduce a
subdtitute into interstate commerce 90 days
prior to such introduction. Any producer of
an exiding subdtitute dready in interstate
commerce must submit anotice of July 18,
1994, if such subgtitute has not aready
been reviewed and approved by the

Agency.

(b) With respect to the following
subgtitutes, producers are exempt from
natification requirements.

(1) Substitutes already listed as
acceptable. Producers need not
submit notices on subgtitutes thet are
aready listed as acceptable under
SNAP.

(2) Small Sectors. Personsusing
subdtitutes in sectors other than the nine
principa sectors reviewed under this
program are exempt from the
natification requirements. This
exemption shdl not be construed to



nullify an unacceptability determination
or to dlow use of an otherwise
unacceptable substitute.

(3) Small Volume Use Within SNAP
Sectors. Within the nine principd
SNAP sectors, persons introducing a
substitute whose expected volume of
use amounts to less than 10,000 Ibs.
per year within a SNAP sector are
exempt from natification requirements.
This exemption shal not be construed
to alow use of an otherwise
unacceptable subdtitute in any quantity.
Persons taking advantage of this
exemption for smal uses mus maintain
documentation for each subgtitute
describing how the subgtitute meetsthis
gmd| use definition. This
documentation must include annua
production and safes information by
sector.

(4) Research and development.
Production of subgtitutes for the sole
purpose of research and development is
exempt from reporting regquirements.

(5) Test marketing. Use of
subgtitutes for the sole purpose of test
marketing is exempt form SNAP
natification requirements until 90 days
prior to the introduction of such
subgtitutes for full-scae commercid
sdeininterstate commerce. Persons
taking advantage of this exemption are,
however, required to notify the Agency
in writing thet they are conducting test
marketing 30 days prior to the
commencement of such marketing.
Notification shdl include the name of
the subgtitute, the volume used in the
test marketing intended sector end-
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uses, and expected duration of the test
marketing period.

(6) Formulation changes. In cases
where replacement of class| or Il
compounds causes formulators to
change other componentsin a product,
formulators are exempt from reporting
with respect to these auxiliary
formulation changes. However, the
SNAP submitter is required to notify
the Agency if such changes are
expected to sgnificantly increase the
environmental and human hedlth risk
associated with the sue of any class| or
classlii subgtitute.

(7) Substitutes used as feedstocks.
Producers of substitutes used as
feedstocks which are largely or entirely
consumed, transformed or destroyed in
the manufacturing or use process are
exempt from reporting requirements
concerning such subgtitutes.

(c) Useof asubdtitute in the possession of
an end-user as of March 18, 1994, listed as

unacceptable or acceptable subject to
narrowed use limits may continue until the
individua end-users existing supply, as of
that date, of the substitute is exhausted.

Use of subgtitutes after March 18, 1994, is

not permitted subsequent to April 18,
1994.

882.178 Information Required to be
Submitted.

(& Personswhose subgtitutes are subject
to reporting requirements pursuant to
Section 82.176 must provide the following
informetion:



(1) Name and description of the
substitute. The substitute should be
identified by its (i) chemica name, (i)
trade name(s), (iii) identification
numbers, (iv) chemicd formula and (v)
chemicd sructure.

(2) Physical and chemical
information. The subgtitute should be
characterized by its key properties
including but not limited to: molecular
weight; physicd gate, meting point;
boiling point; dengty; taste and/or odor
threshold; solubility; partition
coefficients (Log Kow', LOg Ko);
amospheric lifetime and vapor
pressure.

(3) Substitute applications.

| dentification of the applications within
each sector end-usein which the
substitutes are likely to be used.

(4) Process description. For each
goplication identified, descriptive data
on processing, including in-place
pollution controls.

(5) Ozone depletion potential. The
predicted 100-year ozone depletion
potentid (ODP) of subgtitute chemicals.
The submitter must dso provide
supporting documentation or
references.

(6) Global warming impacts. Data
on the totd globa warming potentid of
the subgtitute, including information on
the GWP index and the indirect
contributions to globa warming caused
by the production or use of the
subdtitute (e.g., changesin energy
efficiency). GWP must be cdculated

over a 100, 500 and 1000 year
integrated time horizon.

(7) Toxicity data. Hedth and safety
dudies on the effects of a subgtitute, its
components, its impurities, and its
degradation products on any organism
(e g., humans, mammals, fish, wildlife,
and plants). For tests on mammals, the
Agency requires aminimum submisson
of the following tests to characterize
subdtitute risks: arange-finding sudy
that considers the appropriate exposure
pathway for the specific use (e. g., ord
ingestion, inhaation, etc.), and a 90-day
subchronic repesated dose study in an
appropriate rodent species. For certain
subdtitutes, a cariotoxicity sudy isaso
required. Additiond mammaian
toxicity tests may be identified based on
the subgtitute and application in
quedtion. To sufficiently cheracterize
aguatic toxicity concerns, both acute
and chronic toxicity For this purpose,
the Agency requires aminimum data set
as described in * Guiddines for Deriving
Numerical Nationd Water Quality
Criteriafor the Protection of Aquatic
Organisms and their Uses,” whichis
available throughout the Nationa
Technicd Information Service (#PB
85-227049). Other relevant
information and data summaries, such
asthe Materia safety Data Sheets
(MSDS) should aso be submitted. To
assig in locating any studies previoudy
submitted to EPA and referred to, but
not included in a SNAP submission, the
submitter must provide citations for the
date, type of submission, and EPA
Office to which they were submitted, to
help EPA locate these quickly.



(8) Environmental Fate and
Transport. Where available,
information must be submitted on the
environmenta fate and transport of
subdtitutes. Such data shdl include
information on biaccumulation,
biodegradation, adsorption, voldility,
transformation, and other data
necessary to characterize movement
and reaction of subgtitutesin the
environment.

(9) Flammability. Dataon the
flammability of a subdtitute chemica or
mixture are required. Specificdly, the
flash point and flammakility limitsare
needed, aswell asinformation on the
procedures used for determining the
flammability limits. Testing of blends
should identify the compositions for
which the blend itsdlf isflammable and
include fractionation data on changesin
the composition of the blend during
various leak scenarios. For substitutes
that will be used in consumer
gpplications, documentation of testing
results conducted by independent
|aboratories should be submitted, where
avaladle. If asubditute isflammable,
the submitter must andyze the risk of ire
resulting from the use of such a
substitute and assess the effectiveness
of measures to minimize such risk.

(10) Exposure data. Avaladle
modeling or monitoring dataon
exposures associated with the
manufacture, formulation, transport, use
and disposa of a subdtitute.

Descriptive process information for
each subgtitute gpplication, as
described above, will be used to
develop exposure estimates where
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exposure data are not readily available.
depending on the application, exposure
profiles may be needed for workers,

consumers, and the generd population.

(11) Environmental release data.
Data on emissions from the substitute
gpplication and equipment, aswell as
on pollutant releases or discharge to dl
environmenta media. Submitters
should provide information on release
locations, and data on the quantities,
including volume, of anticipated waste
associated with the use of the subdtitute.
In addition, information on anticipated
waste management practices associated
with the use of the subdtitute. Any
avalable information on any pollution
controls used or that could be used in
association with the subgtitute (e. g.,
emissons reduction technologies,
wastewater treatment, treatment of
hazardous waste) and the costs of such
technology must be submitted.

(12) Replacement ratio for a
chemical substitute. Information on
the replacement retio for achemica
subdtitute versus the class | or 11
substances being replaced. Theterm
“replacement ratio” means how much of
a subgtitute must be used to replace a
given quantity of theclass| or li
substance being replaced.

(13) Required changesin use
technology. Detall on the changesin
technology needed to use the
dternative. Such information should
include a description of whether the
subgtitute can be used in existing
equipment-with or without some
retrofit-or only in new equipment. Data



on the cost (capital and operating
expenditures) and estimated life of any
technology modifications should dso be
submitted.

(14) Cost of Substitute. Dataon the
expected average cost of the
dterndive. In addition, information is
needed on the expected equipment
lifetime for an dternative technology.
Other critical cost condderations should
be identified, as appropriate.

(15) Availability of substitute. If the
subdtitute is not currently available, the
timing of avallability of a subditute
should be provided.

(16) Anticipated market share. Data
on the anticipated near-term and long-
term nationwide subgtitute sales.

(17) Applicable regulations under
other environmental statutes.
Information on whether the subgtitute is
regulated under other statutory
authorities, in particular the Clean
Water Act, Safe Drinking Water Act,
the Resource Conservation and
Recovery Act, the Federa Insecticide,
Fungicide, and Rodenticide Act, the
Toxic Substances Control Act, the
Comprehensive Environmentd
Response, Compensation and Liability
Act, the Emergency Planning and
Community Right-to-Know Act, or
other titles under the Clean Air Act.

(18) Information already submitted
to the Agency. Information requested
in the SNAP program notice that has
been previoudy submitted to the

Agency as part of past regulatory and
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information gathering activities may be
referenced rather than resubmitted.
Submitters who cannot provide
accurate references to data sent
previoudy to the Agency should include
al requested information in the SNAP
notice.

(19) Information already available
in the literature. If any of the data
needed to complete the SNAP
program notice are available in the
public literature, complete references
for such information should be provided

(b) The Significant New Alternatives Policy
(SNAP) Information Notice is designed to
provide the Agency with the informeation
necessary to reach a decison on the
acceptability of a subgtitute.

(1) Submitters requesting review under
the SNAP program should send the
completed SNAP notice to: SNAP
Document Control Officer, U. S.
Environmenta Protection Agency
(6205-J), 401 M Street, S. W.,
Washington, D. C. 20460.

(2) Submittersfiling jointly under
SNAP and the Premanufacture Notice
Program (PMN) should send the
SNAP addendum aong with the PMN
formto : PMN Document Control
Officer, U. S. Environmenta Protection
Agency (7407), 401 M Street, S. W.,
Washington, D. C. 20460. Submitters
must aso send both documents to the
SNAP program, with areference to
indicate the notice has been furnished to
the Agency under the PMN program.
Submitters providing information on
new chemicas for joint review under



the TSCA and SNAP programs may
be required to supply additiona toxicity
data under TSCA section 5.

(3) Submittersfiling jointly under
SNAP and under the Federal
Insecticide, Fungicide, and Rodenticide
Act should send the SNAP form to the
Office of Pesticide Programs,
Regidration Division, (7505C) 401 M
Street, S. W. Washington, D. C.
20460, as well asto the SNAP
Document Control Officer.

§82.180 Agency Review of SNAP
Submission.

(&) Processof SNAP Notices.

(1) 90-Day Review Process. The 90
day review processwill begin once
EPA recelves asubmission and
determines that such submission
includes data on the subgtitute that are
complete and adequate, as described in
8§82.178 above. The Agency may
suspend or extend the review period to
dlow for submission of additiona data
needed to complete the review of the
notice.

(2) Initial Review of Notice. The
SNAP Document Control Officer will
review the notice to ensure that basic
information necessary to process the
submission is present (i. e., name of
company, identification of subgtitute,
etc.). The SNAP Document Control
Officer will dso review subgtantiation of
any dam of confidentidity.

(3) Determination of Data
Adequacy. Upon receipt of the SNAP
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submission, the Agency will review the
completeness of the information
supporting the gpplication. If additiond
data are needed, the submitter will be
contacted following completion of this
review. The 90-day review period will
not commence until EPA has received
datait judges adequate to support
andyss of the submisson.

(4) Letter of Receipt. The SNAP
Document Control Officer will send a
|etter of receipt to the submitter to
confirm the date of notification and the
beginning of EPA’s 90-day review
period. The SNAP Document Control
Officer will dso assign the SNAP
natice atracking number, which will be
identified in the | etter or recapt.

(5) Availability of New Information.
During Review Period. If critica new
information becomes available during
the review period that my influence the
Agency’sevduation of a subgtitute, the
submitter must notify the Agency about
the existence of such information within
10 days of learning of such data. The
submitter must dso inform the Agency
of new studies underway, even if the
resultswill not be available within the
90-day review period. The Agency
may contact the submitter to explore
extending or suspending the review
period depending on the type of
information received and the stage of
review.

(6) Completion of Detailed Review.
Oncetheinitid datareview, described
in steps (2) and (3) above, has been
completed, the Agency will completea
detalled evauation of the notices. If



during any time the Agency percelvesa
lack of information necessary to reech a
SNAP determination, it will contact the
submitter and request the mission data.

(7) Criteriafor Review. To
determine whether a subgtitute is
acceptable or unacceptable asa
replacement for class| or Il
compounds, the Agency will evauate:

)

(i) Atmospheric effects and related
hedlth and environmenta impacts;

(i) Generd population risksfrom
ambient exposure to compounds
with direct toxicity and to increased
ground-level ozone;

(i) Ecosysem risks,
(iv) Occupdtiond risks;
(v) Consumer risks,
(vi) Hammability; and

(vii) Codt and availahility of the
ubgtitute,

Communication of Decison.

(i) Communication of Decision
to the Submitter. Oncethe SNAP
program review has been
completed, the Agency will notify
the submitter in writing of the
decison. Safe or manufacture of
new substitutes may commence
after the initid 90-day natification
period expires even if the Agency
fallsto reach a decison within the
90-day review period or falsto

E-68

communicate that decision or the
need for additiond datato the
submitter. Sde or manufacture of
exiging subgtitutes may continue
throughout the Agency’s 90-day
review.

(i) Communication of Decision
to the Public. The Agency will
publish in the Federd Regider on a
quarterly bass acomplete lis of the
acceptable and unacceptable
dternatives that have been
reviewed to date. In the case of
substitutes proposed as acceptable
with use restrictions, proposed as
unacceptable or proposed for
removd from either lig, a
rulemaking process will ensue.
Upon completion of such
rulemaking, EPA will publish
revised ligts of subgtitutes
acceptable subject to use
conditions or narrowed use limits
and unacceptable substitutes to be
incorporated into the Code of
Federd Regulations. (see
Appendix A to this subpart).

(b) Typesof Listing Decisions. Then
reviewing subgtitutes, the Agency will ligt
subdtitutesin one of five categories:

(1) Acceptable. Wherethe
Agency has reviewed a substitute
and found no reason to prohibit its
use it will ligt the dternative as
acceptable for the end-usesliged in
the notice.

(2) Acceptable Subject to the
Conditions. After reviewing a
notice, the Agency may make a



determination that asubgtitute is
acceptable only if conditions of use
are met to minimize risks to human
hedlth and the environment. Where
users intending to adopt a substitute
acceptable subject to use
conditions must make reasonable
efforts to ascertain that other
dternatives are not feasible due to
safety, performance or technical
reasons, documentation of this
assessment must be retained on file
for the purpose of demongrating
compliance. This documentation
shdl include descriptions of
substitutes examined and rejected,
processes or products in which the
subgtitute is needed, reason for
rgiection of other dterngtives, e. g.,
performance, technicd or safety
gandards. Use of such substitutes
in waysthat are incongstent with
such use conditions renders them
unacceptable.

(3) Acceptable Subject of
Narrowed Use Limits. Even
though the Agency can redtrict the
use of a substitute based not he
potentid for adverse effects, it may
be necessary to permit anarrowed
range of use within a sector end-use
because of the lack of dternatives
for specidized gpplications. Users
intending to adopt a subgtitute
acceptable with narrowed use limits
must ascertain that other
dterndives are not technicaly
feesble. Companies must
document the results of their
evauation, and retain the resultson
file for the purpose of

demondrating compliance. This
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documentation shal include
descriptions of subgtitutes examined
and rejected, processes or

products in which the subgtitute is
needed, reason for rejection of
other dternatives, e. g.,
performance, technicd or safety
standards, and the anticipated date
other substitutes will be available
and projected time for switching to
other available subgtitutes. Use of
such subgtitutes in gpplications and
end-uses which are not specified as
acceptable in the narrowed use limit
renders them unacceptable.

(4) Unacceptable. This
designation will apply to subgtitutes
where the Agency’ sreview
indicates that the substitute poses
risk of adverse effectsto human
hedlth and the environment and that
other aternatives exist that reduce
overdl risk.

(5) Pending. Submissonsfor
which the Agency has not reached
adetermination will be described as
pending. For dl subdtitutesin this
category, the Agency will work
with the submitter to obtain any
missing information and to
determine aschedule for providing
the missng information if the
Agency wishes to extend the 90-
day review period. EPA will use
the authority under section 114 of
the Clean Air Act to gather this
information, if necessary. In some
ingances, the Agency may aso
explore using additiond statutory
provisons (eg., section 5 of
TSCA) to collect the needed data.



(¢) Joint processing under SNAP and
TSCA. The Agency will coordinate
reviews of subgtitutes submitted for
evauation under both the TSCA PMN
program and the CAA.

(d) Joint processing under SNAP and
FIFRA. The Agency will coordinate
reviews of subgtitutes submitted for
evauation under both FIFRA and the
CAA.

882,182 Confidentiality of Data

(& Clean Air Act Provisions. Anyone
submitting information must assart aclaim of
confidentidity & the time of submisson for
any data they wish to have treated as
confidentia business information (CBI)
under 40 CFR Part 2, Subpart B. Failure
to assert aclam of confidentidity &t the
time of submisson may result in disclosure
of the information by the Agency without
further notice to the submitter. The
submitter should aso be aware that under
section 114(c) emissions data may not be
clamed as confidential.

(b) Substantiation of Confidentiality
Claims. At thetime of submisson, EPA
requires substantiation of any confidentidity
cdamsmade. Failureto provide any
Substantiation may result in disclosure of
information without further notice by the
Agency. All submissons mugt indude
adequate substantiation in order for an
acceptability determination on a substitute
to be published. Moreover, under 40 CFR
Part 2, Subpart B, there are further
ingancesin which confidentidity assertions
may later be reviewed even when
confidentidity dams areinitialy received.
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The submitter will dso be contacted as part
of such an evauation process.

(¢) Confidentiality Provisions for
Toxicity Data. Inthe event that toxicity or
hedlth and safety studies are listed as
confidentid, thisinformation cannot be
maintained as confidentid where such data
are dso submitted under TSCA or FIFRA,
to the extent that confidentia treatment is
prohibited under those statues. However,
information contained in atoxicity sudy that
is not hedth and safety dataand is not
relevant to the effects of a substance on
humean hedlth and the environment (e. g.,
discussion of processinformation,
proprietary blends) can be maintained as
confidentia subject to 40 CFR Prt 2,
Subpart B.

(d) Joint Submission under Other
Satutes. Information submitted as part of
ajoint submisson to etther SNAP/TSCA
or SNAP/FIFRA must adhere to the
Security provisons of the program offices
implementing these Satutes. For such
submissons, the SNAP handling of such
notices will follow the security provison
under these tatutes.

882.184 Petitions.

(8 Who may petition. Any person may
petition the Agency to amend exigting listing
decisions under the SNAP program, or to
add a new substance to any of the SNAP
ligts.

(b) Typesof Petitions. Fivetypesof
petitions exig:

(1) Petitionsto add a subgtitute not
previoudy reviewed under the



SNAP program to the acceptable
lig. Thistypeof petitionis
comparable to the 90-day
naotifications, except that it would
generdly beinitiated by entities
other than the companies that
manufacture, formulate, or
otherwise use the substitute.
Companies that manufacture,
formulate, or use subdtitutes that
want to have their substitutes added
to the acceptable list should submit
information on the subgtitute under
the 90-day review program;

(2) Petitionsto add a subgtitute not
previoudy reviewed under the
SNAP program to the
unacceptable list;

(3) Petitionsto delete a subgtitute
from the acceptable list and add it
to the unacceptable list or to delete
a subgtitute from the unacceptable
and add it to the acceptable lit;

(4) Petitionsto add or delete use
redirictions on an acceptability
listing.

(5) Petitionsto grandfather use of a
substitute listed as unacceptable or
acceptable subject to use
regtrictions.

(c) Content of the Petition. The Agency
requires that the petitioner submit
information on the type of action requested
and the rationde for the petition. Petitions
(2) and (2) above must contain the
information described in section 82.178 of
this subpart, which ligs the items to be
submitted in a 90-day natification. For
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petitions that request the re-examination of
a subgtitute previoudy reviewed under the
SNAP program, the submitter must dso
reference the prior submittal or existing

lising.

Petitions to grandfather use of an
unacceptable subgtitute must describe the
goplicability of the test to judge the
appropriateness of Agency grandfathering
as established by the United States Didtrict
Court of Columbia Circuit (see Serra Club
v. EPA, 719 F.2d 436 (D. C. Cir. 1983)).
Thistest includes whether the new rule
represents an abrupt departure from
previoudy established practice, the extent
to which a party relied on the previousrule,
the degree of burden which application of
the new rule would impose on the party,
and the atutory interest in gpplying the
new rule immediatdly.

(d) Petition Process.

(1) Notification of Affected
Companies. If the petition
concerns a subgtitute previoudy
either gpproved or restricted under
the SNAP program, the Agency
will contact the origina submitter of
that substitute.

(2) Review for Data Adequacy.
The Agency will review the petition
for adequecy of data. Aswith a
90-day notice, the Agency may
suspend review until the petitioner
submits the information necessary
to evauate the petition. Toreach a
timely decison on subgtitutes, EPA
may use collection authorities such
as those contained in section 114 of
the Clean Air Act as amended, as



well asinformation collection
provisons of other environmenta
statutes.

(3) Review Procedures. To
evaluate the petition, the Agency
may submit the petition for review
to appropriate expertsinsde and
outsde of the Agency.

(4) Timing of Determinations. If
data are adequate, as described in
section 82.180 above, the Agency
will respond to the petition within
90 days of recelving a complete
petition. If the petitionis
inadequately supported, the Agency
will query the petitioner to fill any
data gaps before the 90-day review
period begins, or may deny the
petition because data are
inadequate.

(5) Rulemaking Procedures.
EPA will initiate rulemeking
whenever EPA grants a petition to
add a substance to the list of
unacceptable substitutes, remove a
subgstance from any lit, or change
or create an acceptable listing by
imposing or deleting use conditions
or use limits.

(6) Communication of Decision.
The Agency will inform petitioners
within 90 days of recalving a
complete petition whether their
request has been granted or denied.
If apetition is denied, the Agency
will publish in the Federd Regigter
an explanation of the determination.
If apetition is granted, the Agency
will publish the revised SNAP ligt
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incorporating the fina petition
decison within 6 months of
reaching a determination or in the
next scheduled update, if sooner,
provided any required rulemaking
has been completed within the
shorter period.



APPENDIX F

REFRIGERANT LEAK DETECTION IN
MECHANICAL ROOMS
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THE FOLLOWING ARTICLE ISFROM THE AUGUST 1996 ASHRAE JOURNAL
The articleis provided for information only. The U.S. Navy does not endorse the purchase of
any brand or manufacturer called out in the article.

Refrigerant L eak Detection in M echanical Rooms

By Thomas C. Sorensen

About the Author: Thomas C. Sorensen is founder and president of Therma Gas Systems, an
Atlanta- based manufacturer of gas leak monitors. He previoudy served as president of a
Canadian subsdiary of Baker Internationa, and has more than 25 years of experiencein
bringing technica products to market. He has an engineering degree from the Colorado School
of Mines, and a

madter's degree in business from the University of Utah. Sorenson has written for publicationsin
the environmental and metdlurgica fieds. He aso is a contributing author to Perry Chemical
Engineering Handbook.

Current regulations for commerciad mechanica rooms present new challenges and opportunities
for enginears, refrigeration contractors, and building owners. This article explores the issues
governing refrigerant lesk monitor sdection and ingtalation.

Virtudly dl of the estimated 65,000 low-pressure chillersingaled in the U.S. today will be
replaced or converted to run on non-ozone depleting refrigerants within the next decade. As
part of the package, these must be accompanied by arefrigerant leak monitoring and detection
sysem.

The various technologies used for refrigerant leak monitors have different costs (first cost and
attendance), sengitivity, sdectivity and speed of response. Understanding the trade- of f between
these issues isimportant for making the proper selection.

Background

ASHRAE has promulgated the ANSI/ASHRAE Standard 15-1994, Safety Code for
Mechanicdl

Refrigeration and the ANSI/ASHRAE Standard 34-1992, Number Designation and Safety
Classfication of Refrigerants. These two standards classify refrigerants into Six categories based
on toxicity and flanmability and establish monitoring levels for machine room refrigerant lesks.

The latest verson of ASHRAE Standard 15 requires that " each indoor machine room shall
contain adetector, located in an areawhere refrigerant from alesk will concentrate, which shall
actuate an darm and mechanica ventilation..... a avalue not grester than the corresponding
TLV-TWA (or toxicity measure consstent therewith)" In addition, the current sandard requires
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isolation of open flame combustion devices (such as bailers) from refrigerant containing
meachinery unless the room is equipped with arefrigerant vapor detector to automatically shut-
down the combustion process in the event of arefrigerant leak.

The ACGIH (American Conference of Governmenta Industrid Hygienists) establishes TLV-
TWAsand STELs. TLV-TWA gandsfor Threshold Limit Vaue-Time Weighted Average, it is
the maximum average level a person should be exposed to in an 8-hour day, 40-hour week.
The Short Term Exposure Limit (STEL) refersto a 15 minute exposure and istypicaly much
greater than the TLV-TWA. In generd, STEL s have not been established for refrigerants.
ACGIH

recommends that in lieu of an established STEL that the short-term exposure should not exceed
3-5timesthe TLV-TWA for more than 30 minutes per day.

The ANSI/ASHRAE standards and ACGIH are primarily concerned with health and safety
rather than refrigerant conservation. The basic control strategy for safety purposesisto dilute
the refrigerant in the air of the machine room by introduction of clean air through mechanicd
ventilation. The basc control strategy for conservation isto contain the refrigerant in the system.

Refrigerant Management

In addition to safety, most engineers and building owners are interested in conserving refrigerant.
Ultimately dl chillers presently usng CFCswill be converted, replaced or abandoned; but in the
interim period, many building owners have eected to manage their existing refrigerants to defer
the conversion/replacement decison. Containment can extend the life of exising sysemswith
minimad risk and investment.

Exposure levels when monitoring for safety are well defined by code and regulation. When
monitoring for containment, the main criteriais generaly the lowest reliable ek detection level
consgtent with total cost. With most current technologies and most refrigerants the minimum
religble detection level is much less than the minimum exposure levd.

To correctly gpply lesk monitors, whether for safety or refrigerant conservation, it is necessary
for the facility manager, inddler, and insrument supplier to have an adequate exchange of
information regarding the Ste and monitoring objectives. The facility manager must determine the
overdl objective. For example, isthe ingallation to Smply meet safety standards, or isit part of
an overdl containment plan to minimize refrigerant 10ss? The facility manager should dso
determine ingalation interfaces, such as the requirement for remote notification and integration
with existing building automation systems or ventilation equipment. The instrument supplier
needs to know gpproximate room dimensions and configuration, particularly equipment
arrangement, low lying areas, storage areas and the presence/absence of combustion devices. If
aventilaion
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system dready exigts, the sensor location relative to potentia leak sources and ventilation air
flow patterns isimportant. Obvioudy, refrigerant type and gpproximate quantities at risk of loss
are important.

Technologies Applied

The two most widdly gpplied technologies for refrigerant leek monitoring are IR (infrared) and
CMOS (ceramic metal oxide semiconductor). Infrared technology is based on the absorption of
a ecific wavelength of IR light by the refrigerant molecule. CMOS technology is based on the
change in conductivity of sendtized metal oxides upon exposure to refrigerant gases. Mgor
detection technology issues include the requirements for selectivity, sengtivity and speed of
response. There are trade-offs between these issues and instrument cost- effectiveness.

Sngle-point monitors with CMOS technology sensors are in the $1500-$2000 price range and
$2500-3$3000 range for multiple- point systems. IR technology systems are generdly in the
$4000-$5000 range for single point and $6000-$7000 range for multiple-point systems. There
are mgor performance differences between these two technologies. However, when properly
gpplied, each will be cost-€effective under the gppropriate circumstances.

Sengitivity

Both technologies ddliver adequate sengitivity to meet safety standards which cdl for an darm,
remote notification and ventilation at the TLV-TWA (AEL-TWA). Generdly, thisis 1,000 ppm
for Group A1l refrigerants (R11, 12, 22, 134a and azeotopes) and 30 ppm for R-123 (a
common B1 refrigerant). It isimportant to note that these are 8-hour average exposure levels
and not

instantaneous exposure leves. Typicdly, an ingantaneous darm should be set a no more than
3-5timesthe TLV-TWA.

A typicd darm sequence might be to gart ventilation at the TLV-TWA and to provide both
locd and remote natification at lessthan 3-5 timesthe TLV-TWA (on an instantaneous bas's).
When monitoring for conservation, darms should be set at aleve greater than 3-4 timesthe
LDL (lower

detection limit). It isimportant to provide notification of the condition but not to begin ventilation
asthiswill dilute the lesk.

Lower detection limitsfor highly sdective IR insruments are in the 1-5 ppm range; for CMOS
indruments the lower detection limit is 20-30 ppm for HCFCs and HFCs, and 40-50 ppm for
most common CFCs. To put these numbersin perspective, 1 Ib. of refrigerant will eveporate to
occupy about 3-4 cubic feet of volume. Assuming perfect mixing and no dilution, thiswould
rase

the concentration of a 30,000-40,000 ft3 (850 to 1133 m3) room to 100 ppm.
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Selectivity

The second mgor issue concerning technology is selectively. Sdlectivity is the ahility of the
ingrument to differentiate between refrigerants. IR technology can be highly sdective
(compound specific); CMOS technology is generdly regarded as nonsdelective. However, the
buyer should be aware that not dl IR technology instruments are highly sdlective.

When there is only one refrigerant present in the machine room and the likelihood of interfering
vapors is remote, selectivity may not be an important issue. Thisrationad may aso gpply when
both refrigerants are of Safety Group A1, and monitoring is provided for personnel safety aone.

On the other hand, selectivity can be very important when both Group A1 and non-Group A1
refrigerants are present in the same space, or when other halocarbons or volatile hydrocarbons
may aso be present. When monitors with multiple remote sensors are used, physical separation
of potential leak sources decreases the importance of sdectivity even when two or more
refrigerants are present.

Speed of Response, Sensor Numbers

A third mgjor issue is the speed of response and number of sensors/'sensing points. A good rule
of thumb is that there should be one sensor or sensing point for each 20-40,000 ft3 (566 to
1133 m3) of room volume, or one sensor/sensing point fewer than the total number of chillers,
whichever isless. If thereis a continuous draft in the room, a sensor/sensing point

should be located downstream from the last potentia leak source.

Sensors are typicaly located 18 to 24 in. (457 to 610 mm) off the floor since refrigerants tend
to concentrate near the floor. Sensors should be located in low-lying aress for safety or near the
potentia leak sources for conservation.

In multiple sensor ingdlations, different methods are used for IR and CMOS instruments. Since
CMOS sensors are low-cost ectronic transducers they can be remotely located, and agas
concentration signd tranamitted dectricaly to a centra monitor pandl. Because of their high
cog, IR instruments traditionally use pneumeatic scanners or sequencers to trangport asample
through tubing to a central location for andlysis. Care must be exercised when using pneumatic
sequencers as transport distance, tubing size, and number of sample points can have adragtic

effect on speed of response.

It has been demonstrated that gases tend to travel faster by diffusion than through sample tubes.
The main advantage of pneumatic scanners (sequencers) isthat they increase the coverage; that
is, amore concentrated sample will be delivered to the andlyzer than by gas diffuson transport,
assuming the sample point is near the lesk source.
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To overcome this limitation one manufacturer separates the controller and the IR anayzer cell
into two separate components. In this design, gas concentration Sgnas are transmitted
electricaly between the IR senang module, located near the leak source, and aremote central
controller. In

addition, this method can provide the benefits of highly sdlective IR andyss of different
refrigerant gases in asingle centra monitor pand.

Specifying the M onitor
The basic requirements of arefrigerant lesk monitor arethat it:

Be designed for continuous unattended operation during the 3, 6 or 12 month periodic
maintenance cycle of the associated equipment;

Provide adisplay and sgna proportiond to the concentration of refrigerant in the amosphere
since 100 ppm might be cause for investigation while 1000 ppm might be cause for evacuation;

Have the ability to stand done or interface with other building systems since machine rooms are
not aways occupied;

Have the ahility to quickly initiate an action when an darm condition is reached, such as opening
adamper and turning afan ON or activating remote visud or audible darms,

Have the sensing point remote from the centra controller to take advantage of proximity to lesk
sources and concentration of vaporsin low lying aress,

Have afalureffault darm; and,
Respond to an darm condition within afew minutes.

If the lesk monitor isto be used for safety purposes it should include multiple darm levels
conggtent with TLV-TWA and STEL levels and other code/regulation exposure limits.
Desirable accessories include loca and remote audible and visud darm capability and battery
back-up or access to an uninterruptible power supply (UPS). Depending on Site specific
criteria,

additional features may be indicated or required such as multiple sensor capatilities, field
adjustable darm levels, high sdectively to a specific refrigerant, and automeatic calibration.

It isimportant that instruments be equipped with auto-calibration to be effective for low level
leak detection and notification. Both detection technologies exhibit some degree of "drift," a
result of imperfections which cause areading to gopear when no gasis present. Typicdly the
amount of driftissmdl, afew ppm, a the mogt. In addition, both detection technologies are
influenced to a certain extent by changes in temperature, pressure, or humidity.
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To counter these effects, various auto-calibration (re-zeroing) techniques are used. Essentidly
dl do the same thing, which is to reduce the gpparent drift and transient responses by
eectronicaly modifying the sgnd of the transducer.

Site Selection

Manufacturers are usudly diligent in their efforts to make their indruments essy to ingal and
set-up. At the Site, select alocation for the instrument with good visibility, access to sngle phase
power, in an area free from vibration, temperature and humidity extremes.

Make sure that the areais not subject to flooding, potentia impact, or severe ambient changes
(such as boiler blow-down or close proximity to aroll-up door).

Sensors are typicaly located 18-24 in. (457 to 610 mm) off the floor and should be close to
sources of potentid leakage and in low lying areas. Keep indrument cable or pneumatic tubing
runs as short as possible and free of kinks.

Pneumatic tubing should dways have a sample inlet filter. With IR instruments, make sure that
the IR source (typicaly ahot wire filament) is located away from combustibles, flammables or
explosives. The area should have adequate air movement and clearance for inlet/exhaust ports
and access doors.

Instruments should be shut down and protected when ingtalled before building congtruction is
complete.

Calibration

Although most manufacturers gas test their instruments before shipment avariety of
circumstances such as rough handling in trangport or ingtalation, dissmilar operating conditions
from test conditions, etc. require that both CMOS and IR instruments be re-calibrated to "zero"
initidly and periodicdly to assure best performance. Instruments typically require a 30-minute to
24-hour warm up before caibration. Details of performing the zero cdibration vary by the
manufacturer. While specidly prepared zero cdibration standards are sometimes
recommended, a smple exposure to clean outdoor air is usudly sufficient; provided that
temperature and RH

conditions are Smilar.

Most manufacturers offer NIST tracesble, specidly prepared span gases for their instruments.
While these are quite expensive and span cdlibration tests are somewhat cumbersome, in the
hands of the experienced cdibrator they offer the ultimate in accuracy. Quite often purchasers
specify span gases when what they redlly desireisto observe a quditative gas response.

F-7



Qualitative gas responses can be observed by smply exposing the sensor to asmall quantity of
the refrigerant on a Q-tip in alarge plagtic trash bag (make sure that evaporation is complete).

Setting the Alarms

Alarms are normally user adjustable, with two to four dry contact relays rated 3 amps or more.
While these are sufficient for switching alight or remote audible darm, they are not sufficient for
dampers or fans which must be activated through an intermediate power relay.

A typicd darm sequence for a highly sdective IR instrument (LDL=1-5 ppm) monitoring R-123
(aGroup B1 refrigerant) might be to provide locd natification at 10-20 ppm, Sart ventilation a
the AEL-TWA (30 ppm) and to provide both loca and remote audible and visud notification a
100-150 ppm (on an ingtantaneous bass).

A typica darm sequence for a CMOS technology instrument (LDL for HFCs=20-30 ppm)
monitoring R-134a (a Group A1 refrigerant) might be to provide locd notification a 80-100
ppm, Sart ventilation a the TLV-TWA (1000 ppm), and to provide both loca and remote
audible and visud natification at less than 3000-5000 ppm (on an instantaneous basis).

Service after Installation

Most refrigerant leak monitors require periodic checks and testing. Usudly, this takes the form
of avisud observation and periodic re-zeroing againgt a known clean air source. It can include
qualitative response testing by exposure to refrigerant vapor. Nuisance darms, dthough not a
common occurrence, do happen.

Provided that the instruments have been properly ingdled and sat-up, ventilation of the areawill
begin long before any personnd are a risk on a short term basis. If anuisancedarmiis
suspected, first determine the level of the darm and take any indicated precautions for safety.

Second, expose the sensor to aknown fresh air source. If the indicated concentration quickly
drops, then begin searching for the leak source. If on exposure to aknown clean air source the
adarm gays high and the indicated ppm continues & a high leve, there isalikdy ingrument
mafunction.

Some of the more sophigticated insgruments will assist in the diagnosis of potentia problem
areas through code or plain language messages on the LCD display screen.

With the exception of periodic replacement of the filters, thereis very little maintenance or repair

that can or should be done in the fild on refrigerant leak monitoring instruments. These
ingruments generdly require sophisticated diagnostic instruments and experienced technicians.
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Summary

In the next decade, rapid price increases and supply uncertainties can be expected for dl

hal ocarbon based refrigerants. All refrigerants pose some hedlth and safety risks. ASHRAE has
promulgated standards which establish monitoring limits. As ASHRAE standards become locd
codes and regulation, continuous monitoring in machine rooms will become away of life. Lesk
detection by continuous monitoring has been demonstrated to provide not only an increased
margin of safety but aso the economic benefit of conserving increasingly precious refrigerants.
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APPENDIX G

¢/kWh
°F

ACM
ARI
ASHRAE
ASTM
BAM
BOA
BTU
CAA
CFCs
CFR
CNO
CO,
COP
DOE
DX

e.g.

EFA
EFD
EFLH
EPA

etc.

g

GSA
HCFCs
HVAC&R
|EEA

IG
kW/ton
LCCA
MIL-HDBK
MVAC
N>
NAVFAC
NECA
No.
NOAEL

GLOSSARY OF ACRONYMSAND ABBREVIATIONS

cents per kilowatts hour

degree Fahrenheit

ashestos containing materias
Air-Conditioning and Refrigeration Indtitute

American Society of Heating, Refrigerating and Air-Conditioning Engineers

American Society of Testing Materids
basic assessment memorandum

basic ordering agreement

British thermd unit

Clean Air Act

chlorofluorocarbons

Code of Federd Regulations

Chief of Naval Operdtions

carbon dioxide
coefficient of performance
Department of Energy

Direct Extenson

for example

Engineering FHdd Activity

Engineering Feld Divison

equivadent full load hours
Environmental Protection Agency

et cetera

gram

Generd Service Adminigration
hydrochlorofluorocarbons

heating, ventilation, air-conditioning, and refrigeration
integrated energy efficient andyss
Inergen™

kilowatts per ton

life cycle cost andysis

military handbook

motor vehicle air conditioner

nitrogen

Nava Fadilities Engineering Command
Navy Environmental Compliance Account
Number

no adverse observed effect level
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O,
ODS
OoDS
OEM
OSHA
POM
PWC
SAE
SNAP
uv
uv-B
yr.

oxygen

ozone depleting substances

ozone depleting substances

origina equipment manufacturer

Occupationd Safety and Hedth Administration
program objective memorandum

Public Works Center

Society of Automotive Engineers

Sgnificant New Alternatives Policy

ultraviolet

ultraviolet radiation-B (wavelength between 400 and 300 nanometers)
year
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