U S. ENVI RONMENTAL PROTECTI ON AGENCY
40 CFR Part 51
[ FRL- 5082- 2]
Alr Quality: Revision to Definition
of Vol atile Organic Conmpounds - Exclusion of Volatile

Met hyl Si | oxanes and Par achl or obenzotri fl uori de
AGENCY: Envi ronnment al Protection Agency (EPA).
ACTI ON: Final rule.
SUMVARY: This action revises EPA' s definition of
vol atile organi c conpounds (VOC) for purposes of
preparing State inplenentation plans (SIP's) to attain
the national anbient air quality standards (NAAQS) for
ozone under title I of the Clean Air Act (Act) and for
the Federal inplenentation plan (FIP) for the Chicago
ozone nonattai nment area. This revision adds
par achl or obenzotri fluoride (PCBTF) and vol atil e nethyl
sil oxanes (VM5) to the list of conpounds excluded from
the definition of VOC on the basis that these conpounds
have negligible contribution to tropospheric ozone
f ormati on.
EFFECTI VE DATES: The EPA is publishing this action
wi t hout prior proposal because the Agency views this as a
noncontroversi al anmendnent and anti ci pates no adverse
comments. However, in a separate docunent in this

Federal Register publication, the EPAis proposing to
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approve the definition revision should adverse or
critical comrents be filed or a request for a public
hearing be made. Thus today's final action wll be
effective on [insert date 60 days after publication in

the Federal Register | unless notice is received by

[insert date 30 days after publication in the Feder a
Regi ster | that soneone wi shes to submt adverse or
critical comrents or request a public hearing. If the
effective date is delayed for this action due to the need
to provide for public coment, tinely notice will be

published in the Federal Register .

ADDRESSES: Comments should be submitted in duplicate (if
possible) to: Air and Radi ati on Docket and Information
Center (6102), Attention: Docket No. A-93-47, U S.

Envi ronnmental Protection Agency, 401 M Street, SW

Washi ngton, DC 20460. Comments should be strictly
l[imted to the subject matter of this rule, the scope of
whi ch i s di scussed bel ow.

PUBLI C HEARING | f anyone contacts EPA requesting a
public hearing, it will be held at Research Triangle
Park, North Carolina. Persons wishing to request a
public hearing, wanting to attend the hearing or w shing

to present oral testinony should notify M. WIIiam
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Johnson, Air Quality Managenent Division (M>15), U S
Envi ronmental Protection Agency, Research Triangle Park
North Carolina 27711, tel ephone (919) 541-5245. The EPA
will publish notice of a hearing, if a hearing is

requested, in the Federal Register . Any hearing wll be

strictly limted to the subject matter of the rule, the
scope of which is discussed bel ow.

This action is subject to the procedura
requi rements of section 307(d)(1)(B), (J), and (U of the
Act, and 42 U.S. C. 7607(d)(1)(B), (J), and (U
Therefore, EPA has established a public docket for this
action, A-93-47, which is available for public inspection
and copyi ng between 8 a.m and 4 p.m, Mnday through
Friday, at EPA's Air and Radi ati on Docket and I nformation
Center, Room M 1500, 401 M Street, SW Washi ngton, DC
20460. A reasonable fee nmay be charged for copying.
FOR FURTHER | NFORVATI ON CONTACT: W /I Iiam Johnson, O fice
of Alr Quality Planning and Standards, Air Quality
Managenent Division (MD15), Research Triangle Park, NC
27711, phone (919) 541-5245.
SUPPLEMENTARY | NFORNMATI ON:

| . Backgr ound

On Septenber 28, 1992, the COccidental Chem cal
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Corporation (al so known as OxyChem) petitioned EPA to
take all necessary and appropriate action to exclude
par achl or obenzotrifluoride (al so known as
4-chl orobenzotrifluoride, PCBTF, C HF, A (CAS nunber 98-
56-6)) fromregulation as a precursor to tropospheric
ozone. |In support of their petition, Cccidental Chem cal
Conmpany submtted two reports: "Loss Processes for 4-
Chl or obenzotrifluoride Under Atnospheric Conditions," by
Roger Atkinson, Sara M Aschmann, Arthur M Wner and
James N. Pitts, Jr., University of California at
Ri versi de, Cctober 1984; and "Tropospheric Lifetine
Esti mates for Several Aromatic Compounds,” by David
Nel son and Robert Brown, Aerodyne Research, Inc., My
1992. In addition, Cccidental Chemi cal Conpany submitted
a copy of an

Oct ober 18, 1985 Federal Register notice (50 FR 42216)

whi ch announced a deci sion by EPA not to require further
testing of parachl orobenzotrifluoride for health effects,
environnental effects, and chemcal fate under the Toxic
Subst ances Control Act.

On Decenber 11, 1992, Dow Corni ng Corporation
petitioned EPA to take several actions that woul d have

the effect of exenpting VMS under the Act as precursors
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to tropospheric ozone. The VMS are organi c conmpounds
whose basic nol ecul ar structure is built on a backbone of
alternating silicon and oxygen atons, forned into either
aring or linear chain containing fromtwo to seven
silicon atons. Methyl groups (and no other functional
groups, as defined here) are attached to this centra
backbone, their nunbers varying with the size and shape
of the nol ecul e. Conpounds covered by the designation
VMS in this proposal are cyclic, branched, or linear,
conpl etely nethyl ated sil oxanes, including the conpounds
listed in Table 1. Synbols shown in the table, such as
MM and D,, are comonly
accepted abbreviations for the | onger chem cal nane shown

besi de each.
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Table 1

Vol atil e Methyl Siloxanes

Li near VNS

CAS Nunber Chemi cal Nane For mul a

107-45-0 Hexanet hyl di si | oxane (MW CsH,OSi ,

107-51-7 Cctamethyl tri sil oxane (NMDM

CGH,,OSi 4

141-62-8 Decanet hyl tetrasi |l oxane (MD ,M C,H, OGS,

141-63-9 Dodecanet hyl pent asi | oxane (MD ;M C,H;;OSi

107-63-9 Tetr adecanet hyl hexasi | oxane (MD ,M C.H.
QSi 6

63148- 62-9 D net hyl silicones and sil oxanes (MD M

Cyclic VM5

541-05-9 Hexanet hyl cycl otrisil oxane (D ;)

CeHiOSi 5

556-67-2 Cct anet hyl cycl ot etrasi |l oxane (D ,) GH,,0Si ,

541-02-6 Decanet hyl cycl opent asi |l oxane (D )

CioHiQOSi 5

540-97-6 Dodecanet hyl cycl ohexasi | oxane (D )

CiH:QSi 6

69430- 24- 6 Cycl opol ydi net hyl si | oxanes (D )

Br anched VMS

17928- 28-8 1,1,1,3,5,5, 5- Hept anet hyl 3-
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[(trimethylsilyl)oxyl]-

trisiloxane (M,T) C,H, OGS,

3555-47-3 1,1,1,5,5, 5- Hexanet hyl - 3, 3, -

bi s[ (trimethylsilyl)oxy]-

trisiloxane (M,Q CoH6O,Si 5

.- - .- Pent amet hyl [ (tri met hyl silyl)oxy]-

cyclotrisiloxane (M ,) CGH,,O,Si ,

Based on the results of reactivity studies
denonstrating that VM5 do not contribute to tropospheric
ozone formation, Dow Corning Corporation requested that
EPA do the follow ng:

1. Amend EPA's general regulatory definition of VOC
appearing in 40 CFR 51.100(s) (see 57 FR 3945, February
3, 1992) so as expressly to exclude VM5 fromthe term
"VOC' by final regulatory action.

2. In taking action on any currently-pendi ng or
future proposal to approve State VOC regul ations as part
of a SIP, clarify that EPA | acks authority to approve or
enforce VOC regul ations to the extent that they apply to
VMS or otherw se regulate VM5 as precursors to
t ropospheric ozone.

3. In taking any future proposed or final

regul atory action to anmend or pronul gate VOC regul ati ons
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for the purpose of reducing tropospheric ozone (e.g., any
action pursuant to section 183(e) of the Act to control
VOC in consuner and commerci al products), take such
action and nmake such statenments as nmay be necessary to
ensure that such regulations will not apply to VM

4. Take such other actions and make such ot her
statenments as nmay be necessary to inplenent the exenption
of VM5 fromregul ation as precursors to tropospheric
ozone.

In support of its requests, Dow Corning submtted
supporting informati on and docunentati on to denonstrate

t hat VMBS

1. Do not contribute to the formation of
tropospheric ozone, and in sone situations inhibit the
formati on of tropospheric ozone;

2. Do not deplete stratospheric ozone;

3. Are generally nontoxic to humans and the
envi ronnent ;

4. Are used in personal care products and ot her
consumner products;

5. Have potential uses as substitutes for

chl orof | uorocarbons in a nunber of specified



applications; and,

6. Have a wide variety of applications and
potential applications as substitutes for other VOC

The petition included a nunber of reports on snog
chanber reactivity studies on VM5 and ot her supporting
information. A copy of this material is included in the
docket for this rul emaking.

Several toxicity studies for nultiple routes of
exposure exist for parachl orobenzotrifluoride. In
| aboratory animals, kidney and liver effects have been
docunented. Mbore inportantly, eye and nasal irritation
wer e observed during inhal ati on exposures. However, it
is not expected to have ecol ogical effects. There is a
| ack of data concerning carcinogenicity in humans and
animals. O the volatile nmethyl siloxanes, only the D4
has been studied extensively. MId liver effects
(i nhal ati on exposure) and testicular effects (dietary
exposure) were observed in | aboratory animals. The D4
conpound i s known to produce adverse inmunol ogi ca
effects when injected, but it is not knowmn if the same
effect can be elicited by inhalation exposure. These
conmpounds are not included on the 112(b)(1) list of

hazardous air pollutants and are not regul ated by any
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program Qur best judgnent at this tine is that the
known toxic effects of the pollutants do not warrant
alteration of a decision to renove themfromthe VOC |i st
nor warrant addition to the 112(b)(1) list. |If
additional data were to alter this judgnent, or if
petitioned, the Agency would further consider the need to
add either or both conpounds to 112(b)(1).

| f VM5 and PCBTF are accepted as having negligible
phot ochem cal reactivity, exenpting themfromregul ation
as ozone precursors could contribute to the achi evenent
of several inportant environnental goals. For exanple,
they mi ght be used as a substitute for several conpounds
(e.g., nethyl chloroform) that are |listed as hazardous
air pollutants (HAP) under section 112 of the Act.

Anot her area of concern is finding substitutes for
ozone depl eti ng substances (ODS) which are active in
depleting the stratospheric ozone |layer. Under the
London Anendnents to the Montreal Protocol on substances
that deplete the ozone |ayer ("Mntreal Protocol"), the
United States agree to phase out production and
consunption of certain chlorofluorocarbons (CFC) by the
year 2000 and nethyl chl orof orm by 2005 (see 58 FR 15016

(March 18, 1993)). In 1990, Congress added title VI to
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the Act in part to provide for the inplenentation of this
phaseout (see 42 U S.C. 7671 et seq.). The 1990
Amendnents specified an initial list of ass | and C ass
Il ODS, authorizing EPA to add conpounds to both lists
dependi ng on a given conpound's potential to contribute
to stratospheric ozone depletion, ( 1d. 7671a.) The 1990
Amendnents further required phaseout of the production
and consunption of Cass | ODS by 2000, nethyl chloroform
by 2002, and Class Il ODS by 2030 (see 42 U . S.C. 7671c,
7671d). At the fourth neeting, in 1992, of the parties
to the Montreal Protocol in Copenhagen, Denmark, the
parties adjusted the phaseout schedules of C ass |
subst ances under the Montreal Protocol to phase out d ass
| CFC and nethyl chloroformby 1996. |In 1993, EPA
proposed to accel erate the phaseout of Cass | CFC and
nmet hyl chloroformin order to discontinue use of these
conpounds after January 1, 1996 (see 58 FR 15022).

As a result of these phaseout deadlines, there is a
need to devel op substitutes for ODS. The EPA has listed
several VMS conpounds as ozone-depl eti ng substance
substitutes under the program known as the "Significant
New Al ternatives Policy" (SNAP) program (59 FR 13044,

March 18, 1994). Wthin the context of the SNAP rul e,
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substitutes are "acceptable" if they are technically
feasible to be used as an alternative to an CDS for
particul ar uses and give reduced overall risk to human
health and the environnment conpared to the ODS they
replace. In the SNAP rule, EPA |isted several volatile
si |l oxanes as acceptabl e substitutes for netal cleaning,
el ectroni cs cl eaning, and precision cleaning (59 FR
13134). The SNAP program | ists benzotrifluorides as
"pendi ng deci sions" for use in aerosols and adhesi ves,
coatings, and inks (59 FR 13145). The Agency has not yet
conpl eted reviews of data for these benzotrifluoride
conmpounds, but plans to i ssue a SNAP determ nation for
these substitutes in the next set of listing decisions
(59 FR 13118).

In these areas of concern, toxic air em ssions and
depl eti on of stratospheric ozone, adding these conpounds
to the list of negligibly-reactive VOC may provide
support for the EPA s pollution prevention efforts. By
enacting the Pollution Prevention Act of 1990, Congress
establi shed as a national policy that "pollution should
be prevented or reduced at the source whenever feasible"
(42 U.S.C. 13). An inportant part of EPA s pollution

prevention strategy i s encouragi ng conpani es to use
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substitutes in their production processes that are nore
environnental | y benign than the substances they currently
use. For exanple, in its blueprint for a conprehensive
national pollution prevention strategy, ((56 FR 7849
(February 26, 1991)), the EPA recogni zed that the

definition of pollution prevention

includes a "switch to non-toxic or less toxic
substitutes" ( Ld. at 7854).

. The EPA Response to the Petitions

The EPA is responding to these petitions by taking
action in this notice to add PCBTF and VM5 to the |ist of
conpounds appearing in 40 CFR 51.100(s) that are excl uded
fromthe definition of VOC. By this final action, PCBTF
and VM5 are excluded fromthe VOC definition.

The EPA' s concl usi ons concerning the excl usion of
PCBTF are based on the report "Loss Processes For 4-

Chl or obenzotrifluoride Under Atnospheric Conditions," by
Roger Atkinson et al. (University of
California/Riverside), Cctober 1984. This report al ong
with other information was submtted by Cccidental

Chem cal Corporation and has been placed in the docket

for this action.
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The Atkinson et al. report indicated that the k
reactivity of PCBTF (2.3x10 -*&n? nolecule-! sec'?) is
somewhat | ower than, but statistically indistinguishable
from that of ethane (2.7x10 -*cn? nol ecul e ! sec''). Ethane
is currently the nost reactive of the conpounds currently
excl uded as VOC due to negligible photochem cal
reactivity. It is conceivable, however, that there are
ot her processes, e.g., photodissociation, reaction with
ozone or with nitrogen trioxide (NO ;) radicals, that m ght
enhance the ozone-formng reactivity of PCBTF. Atkinson
et al. explored to sone extent these possibilities by
studyi ng experinentally
t he phot odi ssoci ati on of PCBTF and its reaction with
ozone. They found a negligibly lowrate of reaction with
ozone and no neasurabl e photolysis of PCBTF. The
photol ysis detection limt, however, was 2.7x10 -® sec"?
which is a rate sonewhat higher than that of the reaction
rate with hydroxyl radicals (OH) in typical md-day urban
at nospheres (1.4x10 ¢ sec'!). Thus, significant, though
nonnmeasur abl e, phot odi ssoci ati on of PCBTF in the
at nosphere cannot be precluded. On the other hand, it is
not known whet her dissociation, even if it does occur,

woul d enhance the ozone-formng reactivity of PCBTF. In
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t he absence of neasurabl e phot odi ssoci ation, Atkinson et
al. could not obtain evidence on the nature and fol |l ow up
chem stry of the photodi ssociation products.

In summary, the evidence avail able indicates that:
(1) The k4 reactivity of PCBTF is not higher than that of
et hane, and (2) there is no evidence of processes (other
than reaction with OH) that m ght increase the ozone-
form ng reactivity above that of ethane.

The EPA' s deci sion concerning the exclusion of VM5
as VOC is based on the following: "lInvestigation of the
Ozone Formation Potential of Selected Volatile Silicone
Conmpounds, " by WlliamP. L. Carter et al. (University of
California/ R verside), Novenber 1992; "Determ nation of
t he Atnospheric Lifetinmes of Oganosilicon Conpounds,™ by
Roger Atkinson et al. (University of
California/Riverside), Septenber 1990; and "Kinetics of
the Gas Phase Reactions of a Series of Organosilicon
Conpounds with OH and NO ; Radicals and O,; at 297+2K," by
R Atkinson et al. (Environnental Science & Technol ogy,
25, p.863, 1991). These reports were subnmitted, along
with other materials by Dow Corning, in
support of its petition. This information has been

pl aced in the docket for this action.
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The Atkinson et al. studies indicated that volatile
nmet hyl sil oxanes have k o, reactivities higher than that of
et hane, and suggested that foll owup snog chanber studies
shoul d be conducted to determ ne their ozone-formng
potentials. Such a chanber study is the subject of the
Carter et al. report. Carter produced evidence for
hexanet hyl di si | oxane (MV), octanet hyl cycl ot et rasil oxane
(D,), and decanet hyl cycl opent asi | oxane (D ) that showed
t hese sil oxanes have negative ozone-form ng potentials
for comonl y-occurring anbient conditions. However, the
degradati on pat hways (nechanism are still not well
understood. Neverthel ess, the investigators concl uded
that the ozone-formng reactivities of these sil oxanes
cannot be higher than that of ethane.

[11. Fi nal Action

Today's final action is based on EPA' s review of the
material in Docket No. A-93-47. The EPA is publishing
this action without prior proposal because the Agency
views this as a noncontroversial anendnent and
antici pates no adverse conments. However, in a separate

docunment in this Federal Register publication, the EPAis

proposing to

approve the definition revision should adverse
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or critical comments be filed or a request for
a public hearing be made. The EPA hereby anends its
definition of VOC at 40 CFR 51.100(s) to exclude PCBTF
and VM5 as VOC for ozone SIP and ozone control purposes.
The revised definition will apply in the Chicago ozone
nonattai nment area pursuant to the 40 CFR 52.741(a)(3)
definition of volatile organic material or volatile
organi c conmpound. States are not obligated to exclude
fromcontrol as a VOC those conmpounds that EPA has found
to be negligibly reactive. However, States should not
i ncl ude these conpounds in their VOC em ssions
inventories for determning reasonable further progress
under the Act (e.g., section 182(b)(1)) and may not take
credit for controlling these conpounds in their ozone
control strategy. Further, these negligibly-reactive
conmpounds may not be used for em ssions netting (e.g., 40
CFR 51.166(b)(2)(c)), offsetting (40 CFR appendix S), or
trading with reactive VOC (Em ssions Trading Policy
Statenment, 51 FR 43814, Decenber 4, 1986 and Econom c
I ncentive Program Rul es, 59 FR 16690, April 7, 1994).

I n addition, corrections are nmade to the nanmes of
t hree conpounds whi ch have previously been exenpted from

the definition of VOC 1,1, 1-trichloro-2, 2, 2-
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trifluoroethane (CFC-113) is changed to 1,1, 2-trichl oro-
1,2,2-trifluoroethane (CFC 113); chlorodifl uoromethane
(CFC-22) is changed to chl orodifl uoronethane (HCFC 22);
and trifluoronethane (FC-23) is changed to
trifluoronethane (HFC-23). These changes are corrections
to nonenclature only and are not substantive.

Pursuant to 5 U. S.C. 605(b), | hereby certify that
this action will not have a significant econom c i npact
on a substantial nunber of small entities because it
rel axes current regulatory requirenments rather than
i nposi ng new ones. The EPA has determned that this rule
is not "significant" under the terns of Executive O der
12866 and is, therefore, not subject to Ofice of
Managenent and Budget (OVB) review. This action does not
contain any information collection requirenents subject
to OVB revi ew under the Paperwork Reduction Act of 1980
(44 U S.C. 3501 et seq.).

Assumi ng this rulemaking is subject to section 317
of the Act, the Adm ni strator concludes, weighing the
Agency's
limted resources and other duties, that it is not
practicable to conduct an extensive econom c i npact

assessnent of today's action since the rule pronul gated
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today wll relax current regulatory requirenents.
Accordingly, the Adm nistrator sinply notes that any
costs of conplying with today's action, any inflationary
or recessionary effects of the regulation, and any i npact
on the conpetitive standing of small businesses, on
consuner costs, or on energy use, will be less than or at
| east not nore than the inpact that existed before

today' s acti on.

Li st of Subjects in 40 CFR Part 51

Envi ronnental protection, Admnistrative practice and
procedure, Air pollution control, Carbon nonoxide,

I nt ergovernnental relations, Lead, N trogen dioxide,
Ozone, Particulate matter, Reporting and recordkeeping
requi renments, Sul fur oxides, Volatile organic conpounds.

Dat ed: Septenber 23, 1994.

Carol M Browner,
Adm ni strat or.
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For reasons set forth in the preanble, part 51 of chapter
| of title 40 of the Code of Federal Regulations is
proposed to be anended as foll ows:

PART 51- REQUI REMENTS FOR PREPARATI ON, ADGCPTI ON, AND

SUBM TTAL OF | MPLEMENTATI ON PLANS.

1. The authority citation for part 51 continues to
read as follows:

Aut hority: 42 U.S. C. 7410(a)(2), 7475(e), 7502(a) and
(b), 7503, 7601(a)(1) and 7620.

2. Section 51.100 is anended by revising paragraph
(s)(1) introductory text to read as follows:

§ 51.100 Definitions.
* * % * *

(s) * * *

(1) This includes any such organi c conpound ot her than
the foll ow ng, which have been determ ned to have
negli gi bl e photochem cal reactivity: nethane; ethane;
nmet hyl ene chl oride (dichloromethane); 1,1, 1-
trichl oroethane (nethyl chloroforn); 1,1,2-trichloro-
1,2,2-trifluoroethane (CFC 113); trichlorofl uoronethane
(CFC-11); dichlorodifluoronethane (CFC 12);
chl orodi fl uor omet hane (HCFC-22); trifl uoronmethane (HFC

23); 1,2-dichloro 1,1, 2,2-tetrafl uoroethane (CFC 114);
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chl or opent af | uor oet hane (CFC-115); 1,1,1-trifluoro 2, 2-
di chl or oet hane (HCFC-123); 1,1,1, 2-tetrafl uoroethane
(HFC-134a); 1,1-dichloro 1-fluoroethane (HCFC 141b); 1-
chloro 1, 1-di fl uoroet hane (HCFC 142b); 2-chloro-1,1,1, 2-
tetrafl uoroet hane (HCFC-124); pentafl uoroet hane (HFC
125); 1,1, 2,2-tetrafl uoroethane (HFC-134); 1,1, 1-
trifluoroethane (HFC 143a); 1, 1-difl uoroethane (HFC
152a); parachl orobenzotrifluoride (PCBTF); cyclic,
branched, or linear conpletely nethylated sil oxanes; and

per fl uorocarbon conpounds which fall into these cl asses:

Bl LLI NG CCDE 6560-50- P



