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1.0 | NTRODUCTI ON

The purpose of this docunent is to provide information on
alternative control techniques (ACT) for volatile organic
conmpound (VOC) em ssions fromoffset |ithographic printing.

A draft control techniques guideline (CTG for this industry was
made avail abl e for public conmment on Novenber 8, 1993. Over 20
comment letters were received. In developing this ACT docunent,
we solicited additional information to help us clarify and
understand the basis for the comments on the draft CTG W have
considered all of the additional information we received, along
with the comments, in preparing this docunent.

Thi s docunent supplenents the draft CTG The draft CTG
shoul d not be used alone, but rather in conjunction with this
docunent. This docunent provides additional information that
States can use in devel opi ng rul es based on reasonably avail abl e
control technol ogy (RACT).

The di scussion of comments on the draft CTGis presented in
the foll owi ng sections:

Applicability

Fountai n Sol ution

Cl eani ng Sol vents

Carryover to Heatset Dryers
Conpl i ance Denonstration



2.0 APPLI CABI LITY

The draft CTG did not suggest a | ower size cutoff for
applicability of the recommended | evels of control. The
recommended control |evels were believed to represent reasonably
avai |l abl e control technology (RACT) for offset |ithographic
printers of all sizes.

Several comenters asked that the EPA advise States that in
order to be consistent with the requirenents of the Cean Ar Act
that the recommendations in the draft CTG should only be applied
to maj or sources in ozone non-attai nnent areas. The EPA
di sagrees with this interpretation of the potential applicability
of the recommendations in a CTG

Many of the CTGs devel oped under the 1977 Clean Air Act
Amendnent s i nclude a recomrendation to apply the guidance to
sources that are nmuch smaller than major sources. For nopst
coating industry CIGs, there was no cutoff specified in the CIGs
t henmsel ves, but a general |ower size cutoff of 15 pounds per day
actual VOC em ssions w thout control devices fromall activities
in the particular CTG category was suggested by EPA in other
rel ated gui dance and adopted into many State regul ati ons. Under
the 1990 Clean Air Act Anendnents, one of the categories for
which a CTG was to be devel oped was autonobile refinishing. This
is a category that has few, if any, major sources, and thousands
of smaller sources. There would have been no reason to develop a
CTG for autonobile refinishing if it could not be applied to
sources that were not nmmj or sources.

If the offset |ithography CTG were made final an
applicability cutoff of 15 pounds per day actual VOC em ssions
wi t hout control devices fromall offset |ithographic printing
activities (inks, coatings, blanket and roller washes and
fountain solution) would Iikely have been included to be
consistent wwth other CTGs. Wen an applicability cutoff is



recommended in a CTG a state may choose to have its regul ations
apply to sources whose em ssions are |ess than the cutoff | evel
recommended in the CTG or to seek approval of a higher
applicability cutoff.

For sources for which a CIG has not been issued, the
statutory requirenents are that RACT be applied to major
stationary sources in noderate and worse ozone nonatt ai nnment
areas [Section 182(b)(2)(C], and ozone transport areas [ Section
184(b)(2)2]. Major non-CTG sources in marginal ozone
nonattai nment areas may al so be subject to RACT [ Section
182(a)(2) (A)].

Al em ssions from1l) non-CIG activities at the source and
2) CIG activities at the source that are below the applicability
cutoff(s) of the RACT regulation(s) for those activities are
i ncluded in determ ning whether the source is nmajor with respect
to these requirenents. |If a source is major with respect to
t hese requirenents, then RACT nust be applied to all of the non-
CTG activities at the source. This neans that in the absence of
a CTG for offset lithographic printing, RACT is required to be
applied to offset lithographic printing activities at a source
that is major with respect to Sections 182(b)(2)(C or Section
184(b)(2). In the absence of a CTG for offset |ithographic
printing, RACT may al so be required to be applied to offset
lithographic printing activities at a source that is mgjor with
respect to Section 182(a)(2)(A). These requirenents apply even
if the offset lithographic printing activities at the source are
not thenselves sufficient to be major.

A state may choose to regul ate em ssions from non-CTG
activities at sources that are not major with respect to Sections
182(b)(2)(C), 184(b)(2), or 182(a)(2)(A). This neans that in the
absence of a CTG for offset lithographic printing a state may
choose to regulate em ssions fromoffset |ithographic printing



activities at sources that are not major sources with respect to
Sections 182(b)(2)(C, 184(b)(2), or 182(a)(2)(A).



3.0 FOUNTAI N SCLUTI ON

The draft CTG recomrended different |evels of VOC (al cohol
or al cohol substitute) content for fountain solution, as used,
for various types of offset printing. These recommendations were
based on information gathered fromprinters and suppliers, and on
the Maryl and state regulation. The State indicated in its
comments that printers have conplied with the limts in this
regul ation. This comrent was confirmed by representatives of two
trade groups for printers in Mryl and.

Several commenters suggested that the limts for fountain
solution should allow for greater use of alcohol. No specific
evi dence of a wi despread need for greater al cohol |evels was
presented. Sone printers may need and be able to justify higher
limts on a case-by-case basis. Sonme conmenters noted reverse
printing (dark col ored ink covers nost of substrate with image or
text fornmed by paper showi ng through intentional voids in the
dark colored ink) and jobs done with netallic inks as exanpl es of
when it is nore difficult to elimnate or reduce the use of
al cohol. The ability to obtain and maintain the proper bal ance
of ink and fountain solution on an offset |ithographic printing
press is a function of many factors including the press,
danpeni ng system rollers, ink, paper, water quality, and
operator training and skill.

Several commenters suggested that the VOC Iimt for al cohol
substitutes be 5 weight percent instead of 3 weight percent.

Thi s change nmakes sense for several reasons. The reconmmended
limt in the draft CTG for sheet fed printers was 5 wei ght
percent al cohol (wthout refrigeration). Emssions froma
fountain solution containing 5 weight percent al cohol substitute

woul d still be less than at 5 wei ght percent al cohol because of
the faster evaporation rate (higher volatility) of alcohol. Five
wei ght percent al cohol substitute is also a practical limt on



al cohol substitute content for all types of offset printers
because at or above this level ink drying problens will result.
Al'l owi ng the use of fountain solutions that contain up to 5
wei ght percent al cohol substitutes could nake it easier for sone
printers to elimnate the use of al cohol.

Sonme sheet-fed printers run their presses with a m x of
al cohol and al cohol substitutes in the fountain solution for
certain jobs. Having a single VOC content limt for sheet-fed
printers for alcohol, alcohol substitutes, or a conbination of
the two would sinplify conpliance denonstrations in these cases.

Several commenters suggested that the definition of alcohol
(as used in fountain solution) include normal propyl alcohol and
ethanol in addition to isopropyl alcohol. W agree with this
conment .

Several commenters al so suggested that the baseline | evel of
al cohol assuned in the nodel plants on the draft CIG was too
hi gh. The baseline |levels assuned were 10 wei ght percent al cohol
for non-heatset web, 17 weight percent al cohol for heatset web
and sheet-fed, and no al cohol for newspaper. The conmenters
suggested that the average/typical |evel of al cohol used by al
printers still using al cohol was around 10 wei ght percent, and
al so noted that many printers have already elimnated the use of
al cohol. W agree with this comment and note that the reductions
for an individual plant can be estimated, either directly or
using tables in the draft CTG based on know edge of the starting
and ending VOC levels in the fountain solution, the type of VOC
used (al cohol or al cohol substitute), and whether the fountain
solution is refrigerated.



4.0 CLEANI NG SOLVENTS

The draft CTG recomrended a 70 percent reduction in VOC
em ssions from cl eani ng sol vents through the use of materials
that, as used, contain no nore than 30 wei ght percent VOC. This
recommendati on was based on wat erbased cl eaners. There are a
nunmber of | ow VOC cl eaners avail able. These products are both
wat er based and vegetabl e oil based. The current use of these | ow
VOC cleaners is limted. They have not been used in all segnents
of the offset printing industry. Research, devel opnent,
production trials and expanded production use of these materials
conti nues.

Several commenters suggested that as an alternative to | ow
VOC cl eaning materials, that printers also should have the option
of reducing VOC em ssions from cl eani ng by using cl eaning
materials with | ow vapor pressure. These commenters referred to
the South Coast Air Quality Managenent District (SCAQVW) Rul e
1171 which limts the VOC conposite partial vapor pressure of
cleaning materials for offset printing to 25mm Hg at 20°C.  (The
definition of VOC conposite vapor pressure fromthe SCAQVWD rule
1171 is provided in Appendix A to this docunent.) Comments from
t he SCAQWD suggested that the VOC conposite partial vapor
pressure of cleaning materials could be limted to 10mm Hg at
20°C. The VOC conposite partial vapor pressure of nost cleaning
materials used to neet the SCAQWD requirenent is |ess than 10mm
Hg at 20°C. The VOC conposite partial vapor pressure of solvents
used in automatic bl anket washing systens is comonly |ess than
6mm Hg at 20°C. The use of cleaning materials with a VOC
conposite partial vapor pressure less than 10mm Hg at 20°C woul d
result in a conparable em ssion reduction to using cleaning
materials that contain |l ess than 30 wei ght percent VOCC.



A new devel opnent in the area of cleaning solvents is the
avai lability of an offset lithographic ink that can be cl eaned
with water. This ink was devel oped by Del uxe Corporation and has
been put in use at over 40 of their facilities since early 1993
i n non-heatset web and sheet-fed production printing of checks
and business forns. This ink is being used by other printers in
production printing of greeting cards and brochures. Testing is
bei ng done on applying this ink to other end uses including
heat set web printing.

Several comenters noted that in the draft CTGit was
assuned that 100 percent of the VOC in the cleaning materials
evaporated and was emtted. The comments noted that towels used
for manual cleaning are still wet when cleaning is conpleted and
that when the towels are kept in a closed container after use
that they are still wet when sent for |aundering or disposal
(e.g., burning in a cenment kiln). Further, some printers and
sone industrial laundries have installed centrifuges (extractors)
to spin solvent out of used shop towels. This recovered sol vent
can be reused, distilled, rerefined or conbusted. For cleaning
materials with a VOC conposite partial pressure |less than 10mm Hg
at 20°C about 50 percent of the VOC may remain in the towel after
use. To limt evaporative |osses, cleaning materials and used
towel s nmust be kept in closed containers.

In sone automatic bl anket washing systens, there may be
collection of sone of the liquid cleaning materials. An exanple
woul d be overspray fromthe wetting of brushes or rollers.
Clearly any material that is collected as a liquid for reuse or
di sposal has not evaporated. Further, the anount of cleaning
material used in automatic bl anket washing may be nore closely
controlled and may be less than is used in manual cl eaning.

There may al so be carryover of autonatic bl anket wash materi al
into heatset dryers where the carryover material can be
controlled by the same device used to control ink oil em ssions
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fromthe dryer. This is discussed in nore detail in the section
bel ow on carryover to heatset dryers.

Several commenters asked that the applicability of the
recommended limts for cleaning materials be clarified. The
[imts were intended to apply to blanket and ink roller washes.



5.0 CARRYOVER TO HEAT SET DRYERS

Several comenters noted that there was no nention in the
draft CTG of the carryover of VOC from cl eani ng sol vents and
fountain solutions into heatset dryers. These comments focused
on carryover of cleaning solvent fromautomatic bl anket washing
and al cohol substitutes fromfountain solution. Carryover is
i nportant because the sanme control device that reduces ink oi
em ssions fromthe dryer exhaust can also control cleaning
solvents and fountain solution materials that are exhausted from
t he dryer.

The first evidence of carryover of VOC from automatic
bl anket washing systenms was fires and explosions in dryers.

These resulted froma build-up of VOC fromthe cl eaning sol vents.
A great deal of safety planning and engi neering now goes into the
desi gn and operation of automatic bl anket washing systens to
prevent such incidents.

Determ nation of the anobunt or fraction of blanket wash or
fountain solution VOC that is exhausted fromthe dryer is
difficult because of the relatively lowratio of the anount of
VOC from bl anket wash and fountain solution (particularly when
al cohol substitutes are used in the fountain solution) to the
amount of VOC fromink oil VOC that evaporates in the dryer. The
results of some tests were submtted in response to the draft
CTG These tests indicated that a considerable portion of the
VOC from cl eani ng sol vents used in automatic bl anket washi ng
systens and from al cohol substitutes used in fountain solution
can be captured in and exhausted fromthe dryer.

For automatic bl anket washing, direct capture in each of two
separate tests at different facilities averaged around 40
percent. Direct capture refers to the fraction of the VOC used
in the blanket wash that is carried into the dryer on the web
(printed substrate) imedi ately after the bl anket wash. The
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automati c bl anket wash materials used in both tests all had vapor
pressures |l ess than 10mm Hg at 20°C.

In the first test, a limted nunber of neasurenents were
made on a production press at a printing facility. |In the second
test over 100 nmeasurenents were made under various press, dryer
and automati c bl anket washer operating conditions on a production
Size press at a pressnakers facility. Since there were a |arge
nunber of runs at a variety of operating conditions in the second
test and the results fromthe two tests were simlar, 40 percent
direct carryover of VOC from automatic bl anket washing is a
reasonabl e general assunption when the vapor pressure of the
cleaning material is less than 10mm Hg at 20°C

In the test conducted at a printing facility, a separate
measur enent was nmade of indirect capture. This refers to VOC
from bl anket washing that is first dispersed in the pressroomair
and subsequently drawn into the dryer through the make-up air
inlets over a long period of tinme. This VOC enters the pressroom
air in various ways including as overspray fromthe process of
wetting the cloth that wets and cl eans the bl anket, and from
evaporation fromthe cloth over a period of tinme. In this test
al nost 40 percent of the VOC in the bl anket wash naterial was
found to be indirectly captured in the dryer. Si nce test
results on indirect capture were presented for just one facility
at its particular operating conditions and the anmount of indirect
capture woul d be affected by press and pressroomventilation
practice, no general assunption is made in this docunent about
i ndirect carryover of VOC from automatic bl anket wash materi al s.

For fountain solution, direct capture of VOC from al coho
substitutes was neasured at a variety of operating conditions on
the production size press at the pressnmakers facility. The
average result was about 70 percent direct capture. Since there
were a |large nunber of runs at a variety of operating conditions
in the fountain solution test, 70 percent direct carryover of VOC
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from al cohol substitutes in fountain solution is a reasonabl e
general assunption.
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6.0 COVPLI ANCE DEMONSTRATI ON

6.1 FOUNTAI N SOLUTI ON

Several commenters suggested changes in the recommendati ons
for conpliance denonstration and nonitoring for fountain
sol uti on.

The fountain solution on nost presses flows through a
recirculating system A system my be dedicated to a single unit
on a press, service an entire press, or even provide fountain
solution to nultiple presses. A recirculating systemincludes a
tank (reservoir), punp(s), pipes or tubes, and a tray for each
unit served by the system (On smaller presses, fountain
solution may be fed to the tray froma bottle, wthout
recirculation.) A roller picks up fountain solution fromthe
tray and delivers sone of it via a series of rollers and
sonetinmes a brush to the printing plate.

On sone presses the only nmaterial added to the recirculating
systemis press ready fountain solution. |In these cases, know ng
that the VOC content of each addition of press ready nmaterial to
the recirculating systemis wthin the VOC content limt is
sufficient to know that the material on press (i.e., in the
recirculating systen) is also within the VOC content limt.

The VOC content of press ready material can be determ ned
analytically froma sanple taken before it is added to the
recircul ating system or by having analytical data for the
constituents of the press ready m x and conmbining the results
based on the proportions in which they are m xed to nmake press
ready material. The analysis of the constituents of the press
ready m x can be perfornmed by the supplier of each constituent.

On sone presses there are tinmes when VOC contai ni ng
mat eri als other than press ready fountain solution (e.g., alcohol
or VOC contai ni ng al cohol substitute concentrate) are added
directly to the material already in the recirculating system
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These direct additions may be nade automatically or manually. 1In
t hese cases sonme information is needed about the VOC content of
the material in the recirculating systemafter the direct
addition is made to check that the material on press is stil
within the VOC content [imt.

After an automatic addition is made, the check on the VOC
content of the on press material could be based on the control
settings of the automatic feed equi pnment which makes additi ons of
VOC containing ingredients up to a pre-set level. The equipnent
used to nmake automatic additions woul d have to be operated
properly, and records would have to be kept to docunent that the
calibration of the equi pnment was checked periodically.
Alternatively, a sanple can be taken fromthe recircul ating
system This sanple can either be analyzed directly for VOC
content or analyzed with an instrunent such as a hydroneter,
refractonmeter or conductivity nmeter that has been calibrated
agai nst the VOC content Iimt for the fountain solution and sone
| ower VOC content [e.g., no VOC (i.e., the water used in the
fountain solution), the desired VOC content, or sone point in
bet ween] and verifying that the reading for the on press materi al
is in the proper range.

After a manual addition is made, the check on the VOC
content of the on press material can be made using the sane
sanpling and anal ysis procedure described above for automatic
additions. Alternatively, if the quantity and VOC content of the
material on press before the addition is known, then the VOC
content of the material on press after the addition can be
cal cul ated by conbining the before addition information with the
quantity and VOC content of the material added.

6.2 METHODS 25 AND 25A

Several comenters noted that the information in the draft
CTG concerning when to use Method 25 and when to use Met hod 25A
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for conpliance testing of control devices on heatset dryers was
not consistent with the | atest guidance from EPA on this subject.
W agree with this comment. W agree that the | atest guidance
shoul d be used. A copy of the | atest guidance from EPA (COct ober
25, 1993 nmenorandum from John B. Rasnic, Director, Stationary
Source Conpliance Division) is in Appendix B of this docunent.

6.3 METHODS 24 AND 24A

Several comenters asked that the EPA clarify that Method
24, not Method 24A, is the test nethod that should be used to
determ ne the VOC content of materials (inks, coatings, fountain
solution additives and cl eaning sol vents) used by offset
l'ithographic printers. W agree with this comment. The only
situation for which the EPA has required or recommended t hat
Met hod 24A be used is for publication rotogravure printing.

6.4 EM SSION LI M TATI ONS AND MATERI AL TESTI NG

The em ssion limts recomrended in the draft CTG or
di scussed in this docunment for fountain solution and cl eaning
materials are intended to limt the anmount of VOC (or vapor
pressure for cleaning materials) in these types of materials as
they are used on the press (as applied). They were not intended
to be limt the anount of VOC (or vapor pressure for cleaning
materials) in the concentrates (as supplied) that are shipped
fromthe supplier or distributor to the printer. Fountain
sol ution concentrates, especially alcohol substitutes, are
diluted with | arge anbunts of water (e.g., a few ounces of
concentrate per gallon of water) to nmake press ready fountain
solution. Sonme cleaning materials may al so be diluted with water
before use on the press.

The amount of VOC in a press ready fountain solution or
mat erial can be determned directly by analysis of the press
ready material, or fromanalytical data for the constituents of
the press ready material conmbined in the proportions in which
they are m xed to nmake press ready material. The analysis of the
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constituents of the press ready material can be perfornmed by the
supplier of each constituent and provided to the printer. The
princi ples discussed in the EPA docunent Procedures for
Certifying Quantity of Volatile Organic Conpounds Emtted by
Paint, Ink and Ot her Coatings (EPA-450/3-84-019 as revised June
19, 1986) may be helpful to suppliers and printers in calculating
"as applied" VOC contents from"as supplied" analytical VOC
content data and m x rati os.
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APPENDI X A

DEFI NI TI ON OF VOC COWPOSI TE
PARTI AL VAPOR PRESSURE

FROM
SOQUTH COAST Al R QUALI TY MANAGEMENT DI STRI CT
RULE 1171



(35) VOC COWPOsI TE PARTI AL PRESSURE is the sumof the parti al
pressures of the conpounds defined as VOC s.

VOC Conposite Partial Pressure is calculated as foll ows:

(W) (VP) I My
5w VW

_U
T
'Pnﬂj

Wher e:
W = Weight of the "i"th VOC conpound, in grans
W, = Wei ght of water, in grans
W = Wei ght of exenpt conpound, in grans
MN = Mol ecul ar weight of the "i"th VOC conmpound, in a
g-nol e
MW, = Mol ecul ar wei ght of water, in d
g-nol e
MA. = Mol ecul ar wei ght of exenpt conpound, in g
g-nol e

PP. = VOC conposite partial pressure at 20°C, in mm Hg

VP, = Vapor pressure of the "i"th VOC conpound at 20°C,
in mm Hg
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ON METHODS 25 AND 25A



Cct ober 25, 1993

VEMORANDUM
SUBJECT: EPA' s VOC Test Met hods 25 and 25A

FROM John B. Rasnic, Director
Stationary Source Conpliance D vision
Ofice of Alr Quality Planning and Standards

TO. Air, Pesticides, and Toxi cs Managenent Divi sion
Directors
Regions | and IV

Air and Waste Managenent Division Director
Region |1

Air, Radiation, and Toxics Division Director
Region 11

Air and Radi ation D vision Drector
Regi on V

Air, Pesticides, and Toxics D vision Drector
Regi on VI

Air and Toxics Division Directors
Regions VII, VIII, I X and X

As a result of requests fromindustry, Regional Ofices and
State prograns, we have revi ewed our guidance regardi ng the use of
Met hods 25 and 25A for nmeasuring gas streamvolatile organic
conpounds (VOC) concentration. Infornmation obtained during this
review has resulted in the follow ng revised gui dance, which is
effective i medi ately and whi ch supersedes all previous gui dance
on this matter. This revision has been coordinated with the ot her
divisions within the Ofice of Air Quality Planning and Standards.

The EPA has decided to add an option 3 to permt further the
use of Method 25A in lieu of Method 25 under certain conditions.
Therefore, our new guidance is as follows. The EPA nmandates the
use of Method 25 for nmeasuring gas stream VOC concentrati on when
determ ning the destruction efficiency (DE) of afterburners. It



al so allows the use of Method 25A, in lieu of Method 25, under any
of the follow ng circunstances: 1) when the applicable regulation
l[imts the exhaust VOC concentration to | ess than 50 ppm 2) when
the VOC concentration at the inlet of the control system and the
required | evel of control are such to result in exhaust VOC
concentrations of 50 ppmor less; or 3) if, because of the high
efficiency of the control device, the anticipated VOC
concentration at the control system exhaust is 50 ppmor |ess,
regardl ess of the inlet concentration.

Further, if a source elects to use Method 25A under option 3,
above, the exhaust VOC concentration nust be 50 ppmor |ess and
the required DE nmust be net for the source to have denonstrated
conpliance. |If the Method 25A test results show that the required
DE apparently has been net, but the exhaust concentration is above
50 ppm this is an indicator that Method 25A is not the
appropriate test nethod and that Method 25A shoul d be used.

BACKGROUND

The primary industry inpacted by this policy is the printing
i ndustry, which has consistently clainmed that the Method 25 test
procedure is too expensive and cunbersone to be used as a
conpl i ance denonstration tool. They have stated that current
state-of-the-art-technol ogy afterburners routinely achi eve 98-99
percent destruction efficiency, generally significantly greater
than is required by regulations. As a result, control system
outl et VOC concentrations are comonly | ess than 50 ppm
regardl ess of the inlet concentration.

Regul ati ons which specify performance requirenents for the
subj ect control systens have typically been based on ol der
t echnol ogy, which was |less efficient than current technol ogy. W
agree with the printing industry's claimthat VOC destruction
technology currently available can performat greater |evels than
as specified by the regulations. It is therefore appropriate to
revi se our guidance on the usage of these conpliance denonstration
met hods.

Thi s gui dance specifies the circunmstances under which
Met hod 25 and Method 25A are to used. It will reduce the
adm ni strative burden on a significant nunber of regul ated
i ndustrial sources but will not reduce the stringency of any
currently applicable regulatory requirenents.

cc: OAQPS Division Directors



