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TECHNCAL DSQUSSSON O PER CAPITA EMSSION FACTGRS FCR
SEVERAL AREA SORCES (F VOLATILE CRGANC OOWPAUNDS

OVERVIEW:

The purpose of this paper is to docunent the development of several per
capita emssion factors to be wused in 1982 State Implementation Plan (SP)
Volatile Qganic Gonpound (VOO emssions inventories. The per capita VOC
emssion factors were released to local, State, and Regional control program
offices through three vehicles: (1) Final Emssion Inventory Requirenents
For 1982 (rone State Inplenmentation Pans'; (2) Procedures For The Prepa-
ration G Emssions Inventories, Volune |, 2nd Edition; and (3) (three
Regional workshops.® Inventories which wll wuse the recomended factors are
to be conpiled for calendar year 1980 and submtted conpleted to the Environ-
nental Protection Agency by Decenber 31, 1981. By assuring agencies that
these factors are the best available, the application of uniform per capita
factors in SIP VMOC emssion inventories can be pronoted.

EMSSIONS PER  CAPITA INVENTCRY METHCD.

VOC enmssion inventory nethods identify emssions from individual point
sources using permt files, plant visits and questionnaires miled to facil-
ities. However, several emssions categories cannot readily be inventoried
by point source nethods. Sources such as service stations, drycleaners,
cold cleaning degreasing and architectural surface coating are better inven-
toried collectively as area sources.

Area source inventory nethods include a gamut of techniques. Consider-
able enphasis is placed, on nethods which obtain local data specific to an
inventory area. Still, certain source categories remain which are difficult
to inventory wusing solvent distribution data, and enployment, and tax sta-
tistics. For the difficut to inventory source categories, emssions per

capita factors have Dbeen developed wusing national emssions data and national
popul ation statistics.

Emssions per capita factors are relatively easy to develop. Research-
ing several references produces emssions data on source categories of
interest. The data can be segregated into two types: (1) national em ssions
or national consunption data from which national emssions can be derived,
and (2) locally derived emssions data wusually nodified to a per capita
factor using the local population base. MNational emssions are converted to
a per capita factor by dividing the emssions, by the appropriate data base
year  national popul ation. To conpute area source enmssions wth the factor,
mitiply the inventory area population by the per capita factor which produces
total emssion. Then point source emssions are subtracted from total
emssions to arrive at the area source emssion totals for use in a VOC
em ssions inventory.
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An alternative approach is to identify national emssions from sources
which are readily identifiable wusing point source inventory nethods and then
to divide the remaining national emssions'by national population.  The
resulting per capita emssion factor would apply to only snaller sources.
Emssion estimates derived wth the factor would be added to point source

emssions data to arrive at the total emssion estimate for the particular
source  category.

FACTCR DATA BASE

Several problens are inherit wth emssion data which hinder the desig-
nation of' factors for specific source categories. First and foremost is
determning which emssion data should be wused in developing factors.
National emssions data are nore representative of all national urban areas
as a whole but may not be directly applicable to local conditions. Locally
derived factors reflect local conditions, but may be unacceptable nationally
due to being unrepresentative. A range of locally derived factors would be
acceptable but is often wunavailable on a nationwde basis. Thus, the ten-
dency is to enploy factors based on national emssions or consunption data.

Determning which national emssions or consunption data to wuse is
itself a problem The tw nost reliable information sets from which national
emssions or consunption data can be derived are (1) docunents developed for
or in support of New Source Performance Standards (NSPS) and Control  Techni ques
Qideline (CTQ documents;¥~'0 and (2) End Wses O Solvents Containing
Volatile Qganic Compounds.!! These data sets differ by OB50 percent for
the four source categories that both cover. In addition, both data sets
have several specific limtations in estinmating solvent use. Therefore,
there is considerable uncertainty over which data set is a better basis for
the developnent of ‘'per capita factors.

Reference 11, referred to as "End Uses", has three major drawbacks.
First, the docunent reports consunption of solvent by end use, not emssions
data. This technicality can be side stepped by naking sone appropriate
assunptions on solvent release to the atnosphere to estimate national em ssions.
The second problem is that 910 x 10% kg (200 x 10® 1bs/ yr) are considered
unaccountable in "End Uses". TRC believes that allocating this unaccountable
use to identified uses wll lead to less errors in inventories. ' The rationale
for allocation is based on the assunption that wunidentified solvent consunption
primarily ends up as mnor conponents in solvent mxtures in the industrial
(80 percent) and consumer/commercial (20 percent) sectors.!! This appears
to be a logical assunption which provides a solution to the problem [Lastly,
"End Uses" suffers from a lack of "hard® docunentation and bases nost of its
estimates on sinple discussion wth industry.,— However,—the-Teport-Goes . . ..
approach solvent use by attenpting to identify the end product or wuse of all
the organic solvents produced for wuse in the Uiited States. This docunent
also represents the mnost current EPA work on identifying organic solvent
use.
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CTG NSPS  Dat a

Control  Technology Quidelines (CIG docunents and reports supporting
New Source Performance Standards (NSPS) for the respective area source
categories also have several advantages and drawbacks. These docunents are
oriented towards specific subsections of a particular industry thus allowng
analysis of emssions at the subcategory level, as in the drycleaning industry.
e problem  however, is that gaps in emissions information my result from
the narrow perspective of CTG/NSPS work. -This iS the case for graphic arts
where data nmust be augnented wth information from other sources.  Another
problems that emssions data were not obtained with the idea of a closed
loop nass balance. Emssions data were obtained to identify the most inpor-
tant sources of VOC emssions, not all VOC emssions. Third, the emssions
estimates in sone CIGNSPS docurents are up to 12 years old. 'O the other
hand, CTGNSPS documents are the result of considerable research and are a
foundation of VMOC regulations nationw de.

Both data bases were used in deriving per capita factors. . Factors
derived from CIGNSPS data were reconmended for use in four of the six
source categories. Factors derived from "End Uses" were recomnmended in the
remining two categories. Specific reasons on why one reference was used
over another are given with each derivation.

DSOSSON AD DERVATION O FACTCRS

National emssions data that are proposed for wuse in inventory guidance
are listed in Table 1. The table lists per capita enission factors that are
derived from national emssions totals, as well as a range of per capita
factors included for conparison wth selected values. | recomrended.
factors are derived and conpared with the data range in the discussion of
this  Section.

TABLE 1. VOC EMISSIONS AND PER CAPITA VOC EMSSION FACTGRS
FCR THE U.S.2

Reconmended Val ue Range of
for National  Emssions Per Capita Factors
Cat egory X 10° kg/yr  kg/cap-yr kag/ cap-yr
Drycl eani ng_
Coi n-op 48 0.2 0.1 - 0.3
Conmer ci al 130 0._6b 0.3 - 0.8
Gld cleaning  degreasing 285 1.4 1.3 - 1.7
Architectural surface 446 2.1 1.7 - 3.8
coating
Auto refinishing 160 0.8 .2 - 0.8
Gaphic arts small 75 0.4 0.3 - 0.4°
facilities
Consumer / commer ci al 618 2.9b N/Ad

solvent  use

2References 4 = 27.

Includes adjustments to exclude conpounds exenpted wunder EPA policy.
Only two val ues.

iy one val ue.

c
d
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Trichl orof | uoromet hane

Chl or odi f | uor omet hane

Di chl orotetrafl uoroet hane
1,1,1-Trichloroethane (nethyl

The discussion and derivation of factors presented in Table 1 is
organized by source categories to allow 'independent review of factors for
each  category. However, for all categories, two equations are used
repetitively throughout the review and for convinence are defined here
PF=%XEAF(EQU3HOH 1) PF:%%xAFxRFxEAF (Equation 2)

Where: PF = Per capita factor, Kkg/cap-yr

E = Enssions in kg/yr

P = Population for area where emssion estimates are
applicabl e.

SC = National solvent consunption, kg/yr

NP = MNational population, x 10% people

A??= Adjustment factor which allocates unknown  consunption
into identified solvent end wuse categories as previously
discussed. For industrial categories AF = 1.13 and for
consuner/conmercial categories AF = 1.17

RF= Release factor to convert consunption data into

em ssion data.

EAF= Exenpt conpound adjustnent fraction

Equation 1 enploys emssions data to conpute a per capita factor while

Equation 2 uses national solvent consunption data

TABLE 2. LIST OF COWOUNDS EXEMPT FROM EPA's VOC POLICYZ8,28
Met hane Et hane
‘Trichlorothrifluoroethane Met hyl ene chloride

Di chl orodi f | uor onet hane
Trifluoronethane

Chl or opent af | uor oet hane
chl orof orm

factor

such as
total .

by adding 80 percent

The adj ust nent
category consunption,
unadjusted major category
undertaken in "End Uses"
i ndustrial uses, or
commercial uses, or 80 X 106 kg.vs
extracted from "End Wses". The
l'isted

policy.

(AF) was
i ndustri al

Equation 2

For nost sol vent
apply for nost
to develop per

di scussi on.

These
Were ot her
included in

two equations will
equations are used
the derivation

4

determned by
uses,
The adj ust ment

720 x 105 kg and allocating 20 percent

EAF mltiplier
in Table 2 and are considered nonreactive as defined by EPA's VCC
use categories EAF Wil

taking an adjusted najor

and dividing by the respective

to major categories was

the unknown solvent to

to consuner/

is primarily used on data
excludes the exenpt conpounds

of

be equal to 1

factors belovu
a note is

of the derived
capita factors,
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DRYCLEANI NG:

Recormended factors = The recommended factors were derived from data
developed for CTG/NSPS documents. Emssions from perchloroethylene (perc)
drycleaning plants were derived from national consunption data in Reference
20 and allocated to commercial and coin operated (coin-op) plant categories
from emssion rate data for typical plants contained in Reference 9. Enis-
sions from commercial petroleum solvent drycleaning plants are derived in
Reference 21 based on data in References 8 and 22 on the nunber of plants,
clothes throughput per vyear, and emssion rate. By FEquation 1, for coin-op
plants:

, _ 48 x 10% kg/yr _ .
Per Capita Factor (PF) = 520 X 10° = 0.2 kgl cap-yr

For  commercial drycleaning, Equation 1 is applied to perc and petroleum
solvent (PS) emssions Wth summation producing a conbined factor.

_ Eperc_+ Eps _ 130 x 10% kg/vyr _
PF = : = 0 X 305 = 0.6 kg/cap-yr .

An estimated population of 220 mllion was used for the late 1970's,
the data base time of reference. These factors were considered to be superior
because the data base is recent and because emssions can be calculated
separately for commercial and coin-op facilities as area sources, inde-
pendent of industrial drycleaning plants which should be inventoried as
poi nt sources.?

Qher Factors = Tnree additional data sources conplete the range of per
capita emssion factors for drycleaning.

"End UWses" - A factor was calculated from national consunption data
presented on page 1-21 of Reference 11 and a reconmended popul ation figure
on page 3-23. The industrial adjustnent factor (IF) of 1.13 was wused to
allocate unidentified solvent —use. By Equation 2

Per Capita Factor (PF) = 290 x 10°® kg/yr x 1.13 x 1.0 x 1.0 _ 328
215 x 10° 215

= 1.5 kglcap-yr

This factor includes solvent consunption at industrial drycleaning
plants. Assumng that industry profile data in support of CTG/NSPS applies,
55 percent and 20 percent of above factor can be attributed to comwercial
and coin-op facilities.

, _ 328 _ _
PF coin-op = 315 X 0.20 = 0.3 kgl cap-yr
PF commercial = _3_25_3_)( 0.55 = 0.8 ka/cap-vr
215 * &gy

These factors include petroleum solvents and perchloroethylene but no
conpounds which are exenpt under EPA's nonreactive policy (see Table 2) so
that EAF = 1. Because |ittle destructive emssion control is practiced
within the industry it was assumed that solvent emssions would equal sol vent
consunption, making the release factor 1.




81-12.5

These factors. are inferior since a direct association cannot be nade
between solvent consunption and the commercial and coin-op dry cleaning
subcategories. In addition, "End Uses" data are older (1974 and 1977) than
the CTIG/NSPS data (1979).

The two remaining data sets are-based on local surveys in Tulsa,
(klahoma and FHorida. For conparison, emssions have been allocated to
comercial and coin-op subcategories applying the 55/20 splits described
above.

Tulsa « Reference 12 uses Equation 1 to develop a factor for Tulsa,
Okl ahoma. Bofh the enissions and population data are 1977 base year.

1,183,000 1bs/yr
428, 700

PF commerical =

x 0.45 kg/lb x 0.55 =-0.7 koglcap-yr

1,183,000 1bs/yr
428, 700

Florida = Reference 13 provides no calculations but rather summarizes
emssion data which'must be manipulated to derive per capita factors.
Factors are for five wurban counties in Forida.

PF coin-op =

0.45 kg/lb x 0.2 = 0.3 kglcap-yr

PER CAPITA FACTRS FR SEVERAL FLORDA CONTIES, kgl cap-yr

Subcat egory Broward Dade Duval Orange Pal m Beach
Coi n-op 0.1 0.2 0.2 0.3 0.1
Commer ci al 0.3 0.5 0.5 0.8 0.4

Reference 13 also nentions an independent survey in Duval County which
produces conflicting factors of 0.4 kg/cap-yr and 0.1 kg/cap-yr for commercial
and coin-op subcategories respectively.

The locally derived factors cause sone concern in that they are consider-
ably less than the reconmended values of 0.8 kg/cap-yr and 0.3 kg/cap-yr for
coomercial and coin-op drycleaning, respectively. However, the lower Forida
values may be the result of climate on clothing usage. Also, to base a
national factor on data from only two regions of the county would not be
sound.  Thus, the larger national value is still reconmended.

CCOLD CLEAN NG DEGREASING:

Recommended Factor - A CIG docunent, Reference 5 was wused in devel op-
ing a per capita emssions factor for cold cleaning degreasing. The ration-
ale in selecting the CIG docunent was that it contained a breakdown of
degreasing emssions by type of operation, such as vapor degreasing, cold
cleaning and conveyorized degreasing. Qher references did not provide a
breakdown of emssion by process. Emssions data are from Appendix B of
Reference 5 while population is a 1974 interpolation from Statistical Abstract.

Equation 2 is wused to calculate a factor.




81-12.5

380 x 106 kg/yr
211 x 10°

However, this factor includes exenpt conpounds according to the breakdown on
page 2-5 of the CIG docunent.

PF =

1.8 kgl cap-yé&

TABLE 3. EMSSONS SPEAES DATA FCR COLD COLEANNG DEGREASING

Solvent  Consunption 10® kgz/yr

Nonexenpt Exenpt
Hal ogenat ed:
Trichl oroet hyl ene 25
1,1,1 Trichloroethane 82
Per chcl or oet hyl ene 13
Met hyl ene  chloride 23
Trichlorotrifluoroethane 10
38 , 115
Al'i phatics 222
Aronmatics
Benzene 7 -
Tol uene 14 -
Xyl ene 12 -
Cyclohexane 1 -
Heavy aronatics 12 -
46
Oxygenat ed
Acet one 10
Methy ethyl ketone 8
But yl 5
Et hers 6 -
29
TOTALS 335 115
PERCENTAGE 7 5 % 25%

Based on the species data in Table 3, nonexenpt conpounds are only 75
percent of the cold cleaning solvent consunption. Therefore the EAF = 0.75
and a reactive per capita factor can be calculated

PF =18 x 0.75 = 1.4 Kkg/cap-yr
This is the value which appears in Table 1 as the reconmended factor for
estimting cold cleaning emssions

Gher Factors = Two additional factors are derived for conparison wth
the CIG document Dbased factor.




"End ses - Reference 11 can also be used to develop a per capita
factor but requires that an assunption be nade. "End Uses" provides total
solvent use for netal cleaning which includes all types of degreasing. n
page 2-7 of Reference 5 the cold cleaning fraction of degreasing em ssions
is b5 wpercent. Assuming that this fraction applies to the solvent consunption
from "End Uses" the per capita factor can then be derived from Eguation 2.

PF = (666—x10 BE GRS - —o = 1.4 kgl cap-yr

The population is recomended by "End Uses" and the industrial appor-
tioning adjustment factor is wused. Snce few facilities utilize destructive
control techniques, the release factor is assumed to be 1.0. The exenpt
conpound adjustrment factor is based on the CIG species data. This factor
was not recommended in that the assunption made in applying the cold cleaning

fraction may not be valid  Thus, the CIG based factor is reconmended over
the TRC based factor.

kl ahoma  Inventory - An additional apgtoach yields another factor by
conbining data from Reference 5 and AP-42.18 This method is used in the
klahoma inventory assistance to estimate area source emssion from cold
cleaning operations. *

PF NUpNREE, \Were NU is the estimated nunber of units in operation

nationally from Reference 5 EF is the emssion factor
from AP-42, and NP is national popul ation.

pF = 1,220,000 x 300 kg/yr _
211 x 10°

1.7 kgl cap-yr

Then the factor nust be adjusted to exclude exenpt conpounds using the
CIG species data.

PF = 1.7 x 0.75 = 1.3 kgl cap-yr

This approach is based on data developed in CIG docunents and thus the CIG
based factor is recormended over this indirectly derived factor.

ARCHITECTURAL SURFACE QOATING

Reconmended Factor = A CIG draft document was used to develop a per
capita factor for architectual Surface coating emssions. Emissions include
solvents contained in paint formilations as well as thinning and cleanup
solvent associated with the use of paints. From Reference 6, page 4 and
Equation 1

_ 340 x 10% kg/vr + 106 x 105 kg/yr _ 446 X 10® kg/yr _
= 213 X 10" = @ x 100 = 21 kocapyr

Emssion tonnage is for the respective coatings and associate solvent use.
Population is for 1975 from Satistical Abstract,!*
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Under the exenpt compound list, no solvents used in architectural
surface coatings are classified as unreactive. A |ist of conpounds is

included in Reference 6 which was used to derive the per capita enssion
factor. The list is summaried in Table 4.

TABLE 4. ORGANIC SPECIES DATA FOR ARCHTECTURAL SURFACE
 OATING EMSSIONS

X 10% kg/vyr Per cent

Al'iphatic Hydrocarbons 224.7, 66
Aromatics 20.3 6
Al cohol s 10.7 3
Acet one 6.2 2
Methyl  Ethyl  Ketone 5.1 2
et h¥| Isobutly  Ket ong{m})M BK) 4.5 ‘ 1
Acet at es 4.9 1
O her ket ones/esters 5.9 2
G ycols 34.1 10
Qycol  ethers/ether  esters 21.9 6
Ot'her m scel | aneous 1.5 >1

TOTAL 340 2100

Snce nonreactives are included, the exenpt conpound adjustment fraction
(EAF) is 1.0 and the per capita factor is unchanged.

Qher Factors = A nunber of data points are available for conparison
wth the recommended val ue.

"End ses" < From Reference 11, wusing Equation 2, the following factor
IS derived:

6 Fﬁ/
oF - 3202>§51§ llgg/yr X 117 x 1.0 x 1.0 = 1.7 1€ cap-yr

The release factor is assumed to be one as is the exenpt adjustnent
fraction. The apportioning factor of 1.17 for the consumer/comercial
sector is wused. This factor does not specify if associated solvent use is
included wth coating solvent wuse. Thus, the CIG derived factor is pre-
ferred over the TRG6—besed factor.

owuws“

California = Several values are available for California urban areas

and the entire State. The State value is particularly well derived while

the other wvalues are prinarily present for conparison.

Per Capita  State-  San  Francisco/ San Diego!5  LA/Orange Co.l7
Fact or wideld Oakland?®

kg/ cap-yr 3.0 2.9 3.8 3.2
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These values are higher than the recomnmended factor which may be a
result of a greater rate of housing construction in GCalifornia relative to
the rest of the country. Therefore, the reconmended factor s still supported.

AUTO REFI NI SHI NG

Recommended  Factor - Limited data are available on which a per capita
factor can Dbe developed. The only data easily obtained is from the "End
be'. !! Wing Equation 2 a factor can be computed.

160 x 106
PP = oo =20 KBTI« 113 x 10 = 0.8 kglcapyr

An apportionment factor of 1.13 for the industrial sector is used. The
release factor is assuned to be 1.0 since little known desttuctive control
is practiced in this industry.

No speciation data is presented in this reference for auto refinishing
coatings but is only available for coatings in general. Thus the distri-
bution for architectural coatings in Table 4 may be used or a breakdown can
be found in Appendix A of Reference 11. Both distributions show that no
exenpt solvents are included in the derived emssion factor. Accordingly
the per capita factor is unchanged since EAF is equal to 1.

Qher Factor - (ne other factor is presented for conparison with the
r ecommended factor.

Florida - A per capita factor derivation based on older data in Reference
13 is shown below

PE = D2 X 103 toms/yr x 2000 Ib/ton x 0.45 kg/lb _
- 215 x 10° -

This value is based on a simlar data base discussed in Reference 16 and is
considered an under estimate. The estimte my be affected by regional
variations in automobile finish wear. Therefore the factor based on "End
Wes is preferred over this factor.

0.2 kgl cap-yr.

RAPHC ARTS

Reconmended Factor - Qaphic arts traditionally has been inventoried as
a point source category. However, a large nunber of small source do exist
in this category in addition to najor printing plants. Thus, an area source
per capita factor has been suggested. sing data developed for wuse in
CTGNSPS work a per capita factor for small graphic arts operations (less
than 250 kg/day or 100 tons/year) was derived in Reference 26. FEquation 1
was enployed, however the emssion input was nodified to exclude major
sources. National graphic arts emssions from Reference 7 are reduced by
major publication and packaging emssions from References 10, 23 and 24.
Non-emssions from letterpress and web offset printing are also excluded
based on Reference 25. By FEgquation 1

. 75 x 10% kg/yr _ i
PF = 516 % 10° = 0.4 kgl/cap-yr .

W [}
~ e\ ol

10




81-12.5

Population used in ‘computing the factor is assuned to be representative

of the data base development period. while requiring numerous  assunptions,
this factor is considered superior due to the availability of industry
profile data.

Qher Factor = Another factor was developed and is presented for
conparison. Using "End Uses"!l a factor can be developed with Equation 2.

270 x 10% kg/yr x 1.13
215 x 10°

This factor would applied to both mjor and mnor graphic arts sources.
By applying industry profile data from the CIGNSPS data base, the factor
can be reduced to represent shall graphic arts sources for conparison wth
the recommended factor.

PF =

= 1.4 kglcap-yr

PF=14x 02 =03 kgcapyr

An apportionnent factor of 1.13 for industrial solvent wuse is enployed
with population data also from "End Uses".. Speciation data in Appendix A of
this report indicates that special napthas represent 98 percent of sol vent
used in graphic arts. Another 1 percent consists of glycol esthers.
Therefore, EAF = 1.0 and the factor is.unaltered sSince no- exenpt conpounds
are included. This factor is not preferred due to incompatability with
industrial  profile data. Wen emssion adjustnents from the CTG/NSPS data
are subtracted from national solvent consunption data in Reference 11, a
negative emssions value results.

CONSUMER/ COWWERCI AL SOLVENT:

Reconmended Factor = "End Uses" provides the nost conprehensive break-

down of  consuner/comercial  solvent. National consunption data is excerpted
from page |-21 of the report.!l

TABLE 5 NATIOWDE  CONSUMER/ COMMEROIAL  SCLVENT  USE

Nati onw de Consumption

kg x 10° yr.

USE Unadj ust ed Adj ust ed
Aerosol products 292 342
Househol d products 160 183
Toiletries 113 132
Rubbi ng conpounds 53 62
W ndshi el d washing 52 61
Polishes and waxes 41 48
Noni ndustrial adhesives 25 29
Space deodorant 15 18
Moth control 12 16
Laundry detergent 3 4

TOTAL 765 895

11
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6
PF = 895 2)(1513 lgbii/lr = 4.2 kg/eap-yr (including exenpt conpounds)

The unadjusted colum represents only identified consunption data while
the adjusted colum includes wunidentified solvent use allocated using a
factor of 1.17 which has been discussed previously. The already adjusted
total emssions are then used in FEguation 1 to conpute a per capita factor.
A release factor of 1.0 'is assuned since no control of these emssions is
practiced. Speciation data indicates that a considerable quantity of the
factor emssions consists of exenpt conpounds. Using Appendix A of the
report, the followng breakdown can be constructed.

TABLE 6. CRGAN C SPEQ ES DATA FOR CONSUMER/COMMERCIAL
SOLVENT  USE EM SSIO\NS

Nationwide Consunption X 10° kg/yr

Conpound Exenpt Non- exenpt

Special  napthas | 234

Fluorocarbons 74

Chl orocar bons 102

Met hyl ene chloride 50

| sopr opanol 89

Et hano 113

Met hanol , 52

1,1,1-Trichloroethane 13

MIBK 3

MER 2

Butyl  acetates 1

P-Dichlorobenzeae 27

Per chl or oet hyl ene 3
TOTAL 239 524
PERCENTAGE 31% 69%

Since non-exenpt conpounds represent only 69 percent of the consuner/
conmercial solvent consunption, EAF is equal to 0.69; Thus, the factor nust
be adjusted.

PF =42 x 0.69 = 2.9 kgl cap-yr

This factor is based on the nost recent speciation data available.
However, conpound usage wthin the consumer/conmercial category can rapidly
change over a period of only a few years. For exanple, the degree of substi-
tution of chlorinated/fluorinated hydrocarbons wth parafins is umknown.
Thus, while the factor is reconmended for inventory wuse, these substitution
trends nust be identified.

SUMMARY :
The above derived per capita emssion factors for release of organics

into the atmosphere represent the best available data for area source per
capita inventorying. However, while these factors are corrected for exenpt

12
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solvents, they do not reflect possible changes in substitution patterns
between the md 1970's and the present. Changes in consunption need to be
identified in the future to inprove the available data base. -In conclusion,
the factors should be wused in emssion inventory developnent as they repre-
sent an inprovement over per capita factors previously recommended for use in
VOC enmssion inventories.,
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