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"Recommended Policy on Control of Volatile Organic Compounds"

Summary: The purpose of this notice is to recommend a policy for States to
follow on the control of volatile organic compounds (VOC), which are a
constituent in the formation of photochemical oxidants.  This notice does not
place any requirements on States; State Implementation Plan (SIP) provisions
which offer reasonable alternatives to this policy will be approvable. 
However, this policy will be followed by EPA whenever it is required to draft
State Implementation Plans for the control of photochemical oxidants.

             







NOTICES 

ludustriaInsers. In designfng controlreg- 
ulatilons for PGrchIoroethyleIle sources, 
rm-ticularly dry cleaners, .consideration 
should be given to these findings as well 
as indmim requirements d d  the c&t of 
applying controls. Available control tech- 
nolow fs h i m  & effective for large 

.p&chloroeth~l&e dry cleaning opera- 
tions. However, for coin-operated and 
smalI dry cleaners, the snme equipment 
would -represent a heavy econowic 
burden. 
- As p&% of its continuing program, EPA. 

' will review new information relative to 
the photochemical reactivib, toxicity, or 
&ects on stratospheric ozone of volatile 
organic compounds. Where appropriate, 
additions or deletions will be made to the 
&ts of VOC in Tabels 1 and'2. 

DISC~SSION 
MI& air pollution control regulations ' 

spplicable tb &tionam sources of VOC 
tn the United States are patterned sfter 
Rdle 66 of the Los Angeles C o m b  Air 
Ponri21on Control Distrlct (presently 
Regulation 442 of the Southern califor- 
nla Air Pollution C o n b l  District). %Luke 
66 and similar regulations incorpork~ 
two basic simtegies to reduce ambient - oxidant levels, Le., positive VOC reduc- 
tion and s e l d v e  solvent substitution 
based on photochemical reax:tivits. Posi- 
tive redndion schemes such as inchera- 
t f on ,  absorption, and the use of low-sol- 
vent coatings are acknowledged means of 
reducing ambient -oxidant levels; they 
should be retained in f uture VOC control 
pkgrams; In contmsb, the of sol- 
pent fllbstftution strategies has be6n 
questioned as more information on pho- 
fo chemical .reactlvib has emerged. 

EPA acknowledged the s h o ~ m i n g s  
of solvent substitution based on Rule 66 
zeactivfty in a 1976 policy Ate- 
ment (41 PR 5350). Findings were cited 
which indicated that almost all VOC 
eventrpzrlly react in the atmosphere to ' 

form some oxidant: Concurrently, EPA 
bitia..ted ab investigation to considerim- 
plica.tlons of revising the solvent substi- 
fnton aspeds of Rule 66. Three separate 
forms were conducted with represents- 
tfves of State and local air pollution 
control ngencies, vniversity- professors, 
and .industrial representatives' with 
knowledge and expertise in the.fields of 
!&aumh&c chemistry and industr3al 
plvent ap~licatioions. In addition, nu- 
cnerous dlyxssions were held with ac- 
knowledged experts in the fleld. Topics 
of-particular concern were: 

whether Rule 66 audstitutlon criteria 
could be revised consistent with sable 
nsctivitp data and yet be compatible with 
hdustrlal processes and with. product re- 
merits. 

whether some compounds are of m- 
dently low reactivity that they an not od- 
ctsnt precursors-and can be exempted from 

'-kmtrol undererstate Implementation Plans. 
Whether me Impolsltion of reactlvlty n- 

.sfrlctlons h'additlon to posltlve emlssion 
reducton8 wlll delay the development or 
Zmplementatlon at pmmlsing technologleu, 
prvtlcnlar3y -0 use d .water-borne md 
higa-sollda mJrkx3 ~~ 

FEDW 

1. -vent mb&ut& based an RLII.C 
66 has been directlonnlb c o d  ln tho 
aggregate and probnbly -eilecta some re- 
ductions in pedk ofidant LcveLs. Hm- 
ever, because of the relatively hkh n?- 
nctlvity of most of the substituted sol- 
veots, the reduction Is small compared to 
that which cnn be accomplished with 
positive reduction techniques. RevLrlon 
or' Rule 66 consistent with current bowl- 
edge of reactivity muld fAhiuZ~tc the 
solvent substitution option for mo6t 
'sources in which substitution is new em- 
ployed. Ifany of the orgrrnfc solvents 
which have been cntegorlzed as haying 
low photachcmfcnl renctlvlty arc, in fa& 
moderat& or hinhb renctbe: they sidd 

and ammatic solyents, alcohok, ke- 
tones, glycols, and ethers. 

5. Iaw photochemical reactivity is not 
6-ynonymons with low bidloglcal activity. 
Same of the negligible or slowly reactive 
compounds have adverse e9ects oxi hu- 
man health. Benzene. acetonitrile. car- 
bon t e W o r i d e ,  chiomform, pe;chTo- 
mthylene. ethylene dichlarlde. ethylene 
dIbroinlde;  and^ methylene chloride-have 
been implicnted a~ being carcinogens, 
teratagens, or mutagens. In addition. 
benzaldehyde, which produces no a p  
pmhblc  ozone. 'nevertheless forms a 
strong eye irritant under irradiatioa 
Whfle thelr use might reduce ambient 
oxldnnt levels, it roUld be unwise to en- 
courage their uncontmlled release. Ad- 

signi&& oxlb-nt- when Gbjcctcd to dItiori61 hnlogenated arganics are being 
irradiation in smog chambers deslmcd to invcstfgnkd for pobsible Wcit3r. 
simulate the urban stmasphere. 

2. A few VOC yield only ncgllgible 
ozone when 3rrndinted in smog chambers 
under both urbnn and rural conditions. 
-Experiments conducted to dnte indlcnk 
that only methane and ethane, a group 
of halogenated pamfllns, and three other 
organics-benzene, benzsldehyde, and 
a c e t o n i t r i I t ~ ~ ~ ~  be so clasdfied. These 
compounds react very slowly yielding 
little ozone during the first few days 
following their release to the atmasphere. 
Available data suggest that none of the 
listed compounds contribute sIgnLflcnnt 

&rat of rn related health infoma- 
t b n  availnble a t  this time concerns amte 
taxiclty. Threshold limit values (TLV's) 
have been developed for maw VOC. 
They are appropriste for the healthy, 
adult work force exposed eight hours a 
day, flve dfws a week. Experk suggest 
thnt more stringent levels should be 
est8blIshed for the general population, 
Ehixdsrepresentedbychron6candsnb- 
chmpic expasme are much more dMi- 
cult to quantify thnn acute toxicits. Ad- 
verse health ellects of the VOC cited 
above are ~enerallr reconnized although 

osidnnt even during f$ended irrndhtion not compl&ly qiantiflid. c h l o r h u ~ d  
under multidny shgnntion conditions. solvents currently are under intensive . The broad group "hnlogennted p a d -  
finst* includes important fndustrlnl 
solvents, most of which nre chlorlnnted 
methnnes and ethnnes and chlorofluoro- 
ethanes. They find use as metnl clecining 
and dry .cleaning solvents and ns 
removers. Halogenated pnrnmns also 
serve as building blocks in the mnnufnc- 
ture of other Mogennted orgnnlcs; 
these processes do not necessnrily release 
significant VVOC to the atmosphere. 
3. Besides focusing on VOC of 

negligible reactivity, smog chnmber 
studies show thnt a few ndditionnl VOC 
generate oxidnnt a t  s relatively slm rate. 
Under favorable atmospheric conditlons, 
these VOC releases mny not f o m  oxidant 
until they have been hnsported mb- 
stantial distances and become grently 
diluted. However, under multiday stng- 
nation conditlons such n i  occur durlng 
summer in many arens of the middle and 
eastem United States, there is the 
potential for these organics to undergo 
apprecfable conversion to oxiPldant. The 
more important VOC in this cntesorp are 
acetone, methyl ethyl ketone, parchloro- 
ethslene. methanol. Isonro~nnol, and 

study. 
6. Some VOC are of such low phota- 

chemfcal reactivity thnt they persist in 
the atmomhere for several years, even- 
funUg dgrating to the .&rat&phere - 
where thw are suspected of reacting and 
destroying ozone. Since stratuspheric 
ozone ir the princfpal absorber of ultra- 
violet (UV) lfght, the depletion could 
lend to nn incrense in U V  penetration 
with s resultant worlddde increase in 
skln cancer. The on& in-dmth analvasis - ~ - - - -  

of this potentin1 problem h& focused on 
the chlorofiuoromethanes (CEWl. Freon 
11 nnd Freon 12, because of their knom 
stability and Mdespread use in aerosol 
contnlners. A report of the National 
Acndcmy of Ijclences concerning envi- 
ronmental effects of CFM's concluded 
thnt: 

s.9letclve regulation of uses 
md releases is almost certaln to he necessav 
s t  some t h e  and to some extent oZ com- 
pleteness. 

In response to the report of the National 
Acndem~ of Sciences and other studies. 
EPA an Z&Y 13.1977 (42 FR 24542). pro- 

probane.. All except~prop&e nre hdus- posed rulkto prohibrt nonessentiaiise- 
trial solvents. The htter, a gns undcr age of fulls halogenated chlorofluoroal- 
normal pmditions, is associnted prfn- 
cipaqy with crude on and liuuefkd 
petroleum gas operations. 

C The vast number of volatfIe or&anlc 
compounds-~futfcularls nonhdosemt- 
ed V O C y i e l d  appreclnble ozane when 
lrradinted in the presence of oxldm of 
nitrogen. While there are meamrable 
varistions in their rntes of ozone fonnn- 
tlon. all are slgnific09tly mom reactive 
than VOC listed in W l e  1 Qnickly rc- 
active VOC lncludc almost dl allphaMc 

knncs as are0601 propellants. The re- 
strlcffons %ere applied to all members 
of this class including Freon 113 since 
they are potential substitutes for I.leon 
11, Reon l2, Freon 114, and Freon 115 
which are carrently used as aemsol 
pmpellantr 

Other stable halogenated solvents 
which are r e l W  ln volumes cornpars- 
bla to the c h l o ~ u o ~ e s  aZso are 
snspected of depletiag the esrth's 13V 
shIcld Of m 4 m  concern fr the Wk- 

U UEGISTEIL, YOL 42, NO. 131--FRIDAY, JULY 8, 






