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THE TEXT YOU ARE VIEWNG | S A COVPUTER- GENERATED OR RETYPED VERSI ON OF A
PAPER PHOTOCOPY OF THE ORI G NAL. ALTHOUGH CONSI DERABLE EFFORT HAS BEEN
EXPENDED TO QUALI TY ASSURE THE CONVERSI ON, |IT MAY CONTAI N TYPOGRAPHI CAL
ERRORS. TO OBTAIN A LEGAL COPY OF THE ORI G NAL DOCUMENT, AS IT
CURRENTLY EXI STS, THE READER SHOULD CONTACT THE OFFI CE THAT ORI G NATED
THE CORRESPONDENCE OR PROVI DED THE RESPONSE.

UNI TED STATES ENVI RONMVENTAL PROTECTI ON AGENCY

DATE: 29 JUN 1983

SUBJECT: Excl usi on of Exenpt Sol vents
From VOC Cal cul ati ons

FROM G T. Helns, Chief
Control Prograns Operations Branch (MD 15)

TO Chief, Air Branch, Regions |-X

It has been brought to my attention that there has been sone
m sunder st andi ng by various parties concerning the proper nethod of
excl udi ng exenpt solvents from VOC cal cul ati ons.

This nenorandumis to clarify that exenpt solvents should be
subtracted out fromcoatings just like water, with the ultimte val ue of
interest being the mass of VOC per unit volunme of coating | ess exenpt
sol vent and water.

Attached is a nmenorandum dated February 26, 1981, from David Sal man,
Cheni cal Applications Section, Chem cal Petroleum Branch, to James Berry,
Chi ef, Chemical Applications Section, Chemi cal Petrol eum Branch, Em ssion
St andards and Engi neering Division. This docunent includes a discussion
and exanples of calculations related to the VOC content of coatings with
exenpt sol vents.

Shoul d you have any questions, please contact the Technical Guidance
Section (Brock N cholson or Bill Pol glase, FTS 629-5516).

At t achnent
DOW CHEM CAL U. S. A

BARSTOW BUI LDI NG
2020 DOW CENTER
M DLAND, M CH GAN 48640

May 13, 1983

M. Tom Hel ns

Chi ef of Control Progranms, Operations Branch
Mai |l Drop 15

U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

CALCULATI ON OF VOC CONTENT OF GRAPHI C ARTS | NKS CONTAI NI NG
COSOLVENT BLENDS W TH NON- VOC SOLVENTS

Dear M. Hel ns:

We are witing you in accordance with a recommendation by David Sal man in
the Chemicals & Petrol eum Branch of the U.S. EPA. It is our hope that you
can clarify differing interpretations on the calculation of VOC from
graphic arts inks containing the non-VOC solvents 1,1, 1-trichl oroethane and
nmet hyl ene chl ori de.
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As you are aware, the Federal EPA has exenpted these two solvents fromthe
definition of VOC. Federal Register references on that exenption are:

42 FR 35314 of July 8, 1977
42 FR 3274 of January 16, 1979
44 FR 32042 of June 4, 1979
45 FR 32424 of May 16, 1980
45 FR 48941 of July 22, 1980

To date, 92% of the States with SIP's on VOC s have exenpted,
1,1,1-trichloroethane fromthe definition of VOC and from subsequent
control of VOC in surface coatings and graphic arts. About 88% of these
States have sinmlarly exenpted nethyl ene chloride.

In the State of Tennessee, a graphic arts conpany, which has been working
closely with its local EPA representative, is ready to use this option to
neet VOC emission limtations. However, a question has arisen on howto
treat the non-VOC sol vent in determ nation of VOC content fromtheir
gravure inks. Specifically, one materials supplier believes that the way
the regulations are witten preclude 1,1,1-trichl oroethane and net hyl ene
chl oride being blended with VOC cosolvents. In their opinion, it is an
"all or nothing" situation. The various States SIP' s read:

"The volatile fraction of the ink, as applied to the substrate,
contains 25.0 percent by volume or |ess of organic solvent and 75.0
percent by volunme or nore of water;"

Since 1,1, 1-trichloroethane and nethyl ene chloride are neither (volatile)

organi ¢ conpounds nor water, the supplier interprets the above to nean that

any ink using a blend of 1,1,1- trichloroethane and/or methyl ene chloride

with other organic solvents will always cal culate to 100% organi ¢ sol vent.
M. Tom Hel ns May 13, 1983 Page Two

This has not been the interpretation by other parties for graphic arts or
ot her surface coatings. Interpretation by nost State and Federal

regul ators has been that these solvents should be treated as water is
treated in the calculation of VOC. (See the enclosed February 26, 1981,
meno on "VOC Content of Coatings with Exenpt Sol vents" by David Sal man.)

We woul d deeply appreciate what ever gui dance you can provide us or the
various regional offices of the EPA on the cal culation of VOC content of
graphic arts inks containing cosolvent blends with the non-VOC sol vents.
Pl ease feel free to call us for specifics of particular custonmer usage.

Si ncerely,

Carol K. N em Raul M Qeiza

I nor gani ¢ Chem cal s Depart nent I norgani ¢ Chem cal s Depart nent
Chl ori nat ed Sol vents Section Chl ori nat ed Sol vents Section
Phone: (517) 636-1636 Phone: (517) 636-0401

pac

Encl osur es

cc: M. Eric Flowers M. John Patton
Tennessee Air Pollution Control Tennessee Air Pol |l ution
150 Ninth Avenue North Cont r ol
Nashville, TN 37203 150 Ni nth Avenue North

Nashville, TN 37203

M. David Sal man

Chenicals & Petrol eum Branch

Mai | Drop 13

U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
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UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY
Ofice of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711

DATE: FEB 26 1981
SUBJECT: VOC Content of Coatings with Exenpt Solvents

FROM Dave Sal nan
Cheni cal Applications Section, CPB (M 13)

TGO Janes Berry, Chief
Cheni cal Applications Section CPB (MD 13)

Many States have exenpted certain volatile organi c conpounds of
negl i gi bl e photochem cal reactivity, such as 1,1,1-trichloroethane and
net hyl ene chloride fromtheir VOC rules. Recently |I was asked by a
representative of a major supplier of such solvents how to calculate the
reactive (Footnote 1) VOC content of a coating that contained both VOC and
exenpt solvents (Footnote 2). | suggested that exenpt solvents should be
subtracted out fromcoatings just like water with the ultimte val ue of
interest being the mass of VOC per unit volunme of coating | ess exenpt
solvent and water (Footnote 3). | provided several sanple calcul ations.
These exanpl es are attached.

(Footnote 1) The word reactive has been dropped after this point. All
subsequent references to VOC in this menp and attachnments nean
reactive VCC.

(Footnote 2) The term exenpt solvent as used in this neno and attachnents
neans those conpounds of negligible photochenmical reactivity
that States are not required to control in their ozone SIPs.
These conpounds are listed in Attachment [11.

(Footnote 3) Since coatings that contain exenpt solvents such as
1,1, 1-trichloroethane and nethylene chloride are not likely to
al so contain water as a solvent, the | ess water term has been
dropped fromthe attached exanpl es.
ATTACHMENT |
G ven the nmass of VOC and nmass of exenpt solvent per unit volume of
coating, deternmine the mass of VOC per unit volunme of coating | ess exenpt
sol vent.
Let x = mass of exenpt solvent per unit volune of coating
y = mass of VOC per unit volune of coating

d = density of exenpt sol vent

z = mass of VOC per unit volunme of coating | ess exenpt solvent

Exanple 1 - Each gallon of coating contains 3 pounds of VOC and 2
pounds of exenpt solvent. The density of the exenpt solvent is 11 pounds
per gall on.

Z = ------ = 3.7 pounds of VOC per gallon of coating
2 | ess exenpt sol vent
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Exanple 2 - Each liter of coating contains 0.2 kg of VOC and 0. 4kg of
exenpt solvent. The density of the exenpt solvent is 1.3 kg per liter.

1 - ------- = 0.3 kg of VOC per liter of coating |less
0.4 exenpt sol vent

Note: The term VOC as used above means reactive VOC only.
ATTACHMVENT | |

A paint fornulator wants to add both VOC and exenpt solvent to 0.25
gal l ons of coating solids to make 1 gallon of coating. The coating nust
neet an emission limt of 3 pounds of VOC per gallon | ess exenpt solvent.
VWhat is the maxi mum anount of VOC that can be added? How nmuch exenpt
sol vent shoul d be added to nake 1 gallon of coating?

The answer to this probl em depends on the density of the VOC and
exenpt solvent. If we assunme that the VOC density is 7.2 pounds per gall on,
t he exenpt solvent density is 11 pounds per gallon, and let:

X = maxi mum pounds of VOC that can be added

X
Then: --------- =3
X
.25 + ---
7.2
X
X = .75 + ---
2.4
.58x = .75

X 1. 3 pounds VOC

Since the VOC has density 7.2 pounds per gallon, this is equivalent to
T = .18 gal l ons VCOC
2
Finally, to make a full gallon of coating the fornmulator nmust still
add:
1- .25 - .18 =1 - .43 = .57 gallon exenpt sol vent
or
.57 x 11 = 6.3 pounds exenpt sol vent
If VOC or exenpt solvent with different densities were used the
results would differ. The same cal cul ati on can be done using the
appropriate solvent densities.

Note: The term VOC as used above means reactive VOC only.
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ATTACHVENT |11

Conpounds of negligible photochenmical reactivity that States are not
required to control in their ozone SIPs of February 1981:
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met hane

et hane

1,1, 1-trichl oroet hane (nethyl
trichlorotrifluoroethane
met hyl ene chl ori de
trichl orofl uoronet hane

di chl or odi f| uor onet hane
chl orodi f | uor onet hane
trifluoronethane

di chl or ot et r af | uor oet hane
chl or opent af | uor oet hane

Federal Register References:

42FR35314 - July 8, 1977

44FR32042 - June 4, 1979
45FR32424 - May 16, 1980
45FR48941 - July 22, 1980

chl orof orm



