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ENCLOSURE 1
DRAFT

Compilation of Air Pollutant Emission Factors for AP-42

4.2.2.9
4=E PRESSURE SENST IVE TAPE AN D LABELS SUREASECOATINE

2.10.1 GENERAL'™>

The coating uf pressure sensitive tapes and labels (PSTL) is an
eomyertine operztion,ore in which some backing materiz! (paper, clecth,
or film) is coated to create z tzape or label product that sticks on
contact. The term pressure sensitive indicates that the adhesive bond
is formed on contact, without wetting, hea;1ng, or adding & curing
agent.

ihe products manutactured by the PSTL syg;a;o cogting industry may have

~erseveral different types o7 COcuWﬂgS. € Iwo primery tvpes o7
coatings eepiwd are zdhesives end relezses. HdneswD coating is a
necessary step in the manufacturs of almost &l11 PSTL,products. It is -
generally the heaviest coating {typically 0.051 kg/m") and therefore,
results in the highest level of solvent emissions (generally 85 to G5
percent of total line emissions).

“erd

. Release coatings are applied to the backside of tape or to the
mounting peper of labels. The function of the release cozting is to
allow smooth and easy unrolling cf the tape, or remova] o7 the label D
from the mounting paper. Release coatings are applied in z very thir
coat (typica?]v 0.00081 kg/m ),\bhereby reducing, the quantity of emissions ™ e ..
in comparison to adhesive c0ating. L i,.e ionf o vediatiow, but lees Mg
Selvgut e maissiom CA.-A-—;_,.;.,_,
Five basic coating processes can be used to epply both adhesive and
release coetings. Tne five processes include:

» solvent-bzsed coating,
‘.chterborne (emulsion) coating,

’:.Iij -+ 100 percent solids (hot melt) coating,
S o ca1end¢r coating, and -
Y pre-polymer coating. 5

A solvent-based coating process is used to produce 80 to 85 pe-~cent
of all products in the PSTL industry. Essentiaily ail of the solvent

on
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emissions from the PSTL industry result from soivent-based coating. The . ..
other four processes either do not emit any solvent or the quantity ";,f
g c_Bmitted is(nsignificant when compared to the level of solvent-based T
CJqﬁ‘q " " coating emissions. - Because of its broad appiication and significant
emissions, solvent-based coating of PSTL products will be discussed in e

greater detail. s
[
4,10.2 PROCESS DESCRIPTIOND> &5°

Solvent-based surface coating is(;onceptua11y}a simple process,
Mest—simply & contiruous roll of backing material (called &the- web) is
unrolled, cozted, dried, and rolled up again. A typical setvent~based) =
coating.line is shown in Figure 4.10-1. To initiate the coating process
the continuous web material is unwound from its roll. From there it
travels to & coating head. The solvent-based coating formulaticn is
appltied at the coating head. These formulations have specified levels
of solvent and cogting solids by weight. (On the averigé solvent-based "
adhesiveﬁ;eegﬁgip’approximateTy 67 weight percent solvent and 33 weight -
percent coatirg solids. Solvent-based releases average about 95 weight
percent solvent and 5 weight percent coating solids. The Solventipertion » ==l
of-ihe solvent-based coatings includes organics-—such-as toluene, xylene,
heptane, hexane, and methyl ethyl ketone. The coating solids portion cf
the vormulations consists of: elastomers (natura! rubber, styrene-
butaciene rubber, polyacrylates), tackifying resins (polyterpenes,
rosins, petroieum hydrocarbon resins, and asphalts), plasticizers (phthalate
esters, polybutenes, and mineral oil), znd fillers (zinc oxide, silica,
and clay).

Three basic categories cf coating heads are used in the PSTL industry.
The type of coating head used has a great effect on the cuality of the
coated product, but only & minor effect on overall emissions. The first
-categery- operates by applying excess coating to the web, and then scraping
it ¢f7 to a desired thickness. Examples of this type oFf coater are the
knife coater, bilade coater, and metering rod coater. The second category
0T coating head meters on a predetermined amount of coating. Gravure
and reverse roll coaters are the most common types im-this—catecery,
The third category of coating head does not actually apply 2 surface
coating, but rather it saturates the web backing. {The most common _,

example in_this_category #<{TRe dip and squceze coaterss;
. mousATEEY the solvent-based coatings have been applied, the wet web is

=7 (Ezansported:into the drying oven where the applied solvents are evaporated
&7 o from the web., The mest importantiggppe;tjgs:}ﬂ°thqﬂgﬁeg3tion el )
o drytrg-oven are: | T

h Py 4 .7 ' / 7‘ -

'p¢.[‘+¢..-> ‘e the source of heat, Cleavrracperrss ]
ﬁ;+$ - the temperature profile,

4.10-2 EMISSION FACTORS 6/81
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][+ * the residence t1me, 7 M¢k,j%¢.am
de 5/7'- the allowable hydrocarbon concenurataon, and
g ‘s the oven air c’rcu1at1on.

Two basic types of heating are usgg 1n conventional drying ovens,
direct and indirect. Direct heating péUses the hot products -of combustion gaJ
(blended off with ambient air to the proper tempera%yge) directly into s ... o fect
the drying zone. wwgn indirect nheating the incoming,air streamhex‘ﬁznce
heat with steam ochombust1on ppeght%s, but does not physically mix with =
them. Direct-fired ovens are mors common in the PSTL indugtry gecause of 2
their higher thermal efficiency. 1indjrect-heated ovens }639”?.12tienc!:’7 NEGatiandl
both in the production of steam and in the heat transfer’ trom Sleamtns <
oven-air,

Temperature control in the drying ovens is an important consideration

in PSTL production. Ee¢—4#3q4mL4mlmoses'iﬁe oven must be at 2 temparature . 3 Tho c;mo A
above the boiting point of the appiied solvent. However, the avqraca f“’néﬁrseﬂ
temperature must be controlled so thet coating flaws known as "craters®

or "fish eyes" will not develop. These flaws develap if the initia]l web—

drying e*eﬁ'proceeds too quickly. To avoid this probiew gmgﬂUTEC urers—

control the oven temperature protile by using multizoned ovens. these ““~=\5ﬁ<:>
fvens are physically divided into several sections, each with its own

hot air supply and exhaust. By keeo1n the temperature of the {irst

zone low, and then gradually increasing in subsecuerL Zones, uniform

drying can be accoemplished without flaws. ATter ex*%4¢wvtne “Crying

oven, the continuous web is wound up on a roll and the coeting process +% -
1;::;35&3

4,10,3 EMISSIONS AND CONTROLS

10.3.1 EMISSIONSY:6-10

The only poliutants emitted in significent guantities Trom solveni-
based coating of pressure sensitive tzpes znd labels are volatile orgenic
compounds (VOC) resuliing from solvent evaporation. In an uncontroiled
faci]ity, essentially ail of the solvent used in the coztinc formulaticn
is emitted to,the agmosoher Cf these uncontrolled emissions, 80 to 25
percent are eaacaaﬂed —the dry1nc oven exhaust. Some solvent (from

zero to Tive percent) can remain in the final coated preduct, &lthough
this solvent will eventually evaporate into the atmosphere with-time.
The remainder of applied solvent is lost from a wa¢4e;y of small sources “wowd
referred—to-celtectively as fugitive emissions. The mejor YOC emission
points in a PSTL surface coating operation are indicated in Figure 4.10-1.

3 0% e
Mavt et
Fugitive emissions may occur at any point in the solvent handling ” uf“;LA\W
process, such as: Pty
g CW .
VA4
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'F.from solvent storage tanks, /fﬁ¢, 'glﬂfzgégi
X}\¢+b. if from equipment cleaning, **0142(2 247 xfﬁéé
‘dejj,,qﬁ from miscellaneous spills, R
{«i Trom coating formulation mixing tanks, ST
Lol from drying oven leaks, and - ek _
K; from the coating operation itself, — m&d st G el
Y

Fugitive losses from the first five sources are relatively small and are J
not associated directly with the PSTL surfeece coating PRoCess. ™ For =/

thése reasons, emission factors for fugitive emissions from storage, ~ -
cleanup, mixing, lea<s, and spili; are not addressed. -

Fugitive solvent emissions during the coating process come from the

e o g

.+ .. dninienticna’ evarorative loss of solvent around the coating head and -

s an from the exposed «et web prior to its entering ihe drying oven. The
: MA/Aézf rmagnitude of these Tosses is determined by the$ize of the ecuipmeni,™ - --- ]
Iﬁwa/{ ’jh;;ﬁthe 1ine speed, the volatility and temperature of the solvent, and the dyacfAC/
sl 7 5 ir turbulence in the coating area. }Cﬂagf”?“‘&
’b /"”/ /;ﬂ/ & Y — @
aprr =

_ Since the first two factors also determine production rate, an
interesting)relationship exists. Fugitive emissions increases with
increasing web width, but decrease with increasing line speed. Since
most production cains are achieved by increasing both web wicth and line
Tfuagitive emissions. However, since oven emissions incrzase sicnificantiyv-
with increasing production, fugiiive emissions decrease when expressed e
as a percent of the totet process emissions. Thus a small coating line 'j:l,uﬁziw~-

might have emissions that are 20 percent fugitive and 80 percent oven, P VR
while a Terge facility would be 5 percent fugitive and 95 percent oven. /., , v
Y
The level of fugitive VOU emissions from the cozting process can
alsg be affected by the type of coating head used. Coaters which use &
aie +  pan type Teed systiem expose more arez to evaporztive loss than those &

yooL using 2 nezzie type veed sysiem. Similarly, the morzs complex coaiers
with several coating rollers have a much larger exposec area than do
simpler designs.
bl
Two other factors which Jirectly linfluepcelioverall emissions are —@
the weight of the applied coating (coating thickness) on the web and the
solvent-to-solids ratio of the coating formulations. [PFEvidédi the
formulation's solvent-to-solids ratio remains constant during cozting,
any increzses in coating weight would produce higher levels of VOC
emissions. The solvent-to-solids ratio in coating formulztions is not
constant industry-wide. This ratio varies widely between products. If
the coating weiaght is held constant, greater emissions will be produced
by increasing the weight percent solvent of a particular formulaticn,

b b’)g:z:.'{,— prehin il froa Qo d ne 2% ?C_, weve wnot dese r"lLeJ
. HI e - ‘ L
P fﬂﬂ’ﬁ(‘ qd.06-2 S$- dru-’\‘»feq&qrnae Thewe velad e

H10-2. .\Léu;aw;é Ao Mo cheas,

"'?'0 C‘(&f‘\.;r.—'i(nu:—, & i

fon
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These two operati-~g parameters comb1ned with line speed, line width,

X >,
solvent volatititly,(e®Cs produge cnewmmense number of gitentnona1 mass ”,/"

emjssicn_situations. or this reason TETs very “diificult)to characterize
the emissions of a typica! PSIL surface coating operation. Table 4.10-1 s
presents emission factors for controlled and uncontrolied PSTL surface

coating operations. The emissior factors presented in Table 4.10-1

@itempl TO’ estimate emissions basad on the average contributiop to total

line emissions, (gf each distinct emission sources Note thatythe potential &

amount of VOC emissions from the coating process is equal to the tota)
amount of solvent apniied at the coating head.

Contro]sl’s_zo

The complete air po]lution control system for a modern _pressure
sensitive tape or label surface coating facility consists of two seciions:
the scivent vapor capture system and the emission control device. Tne
tapture system collects VOC vapors that are emitted from the coating
head, tne wet web, and the drying oven. The capfured vapors are directed
to a control device where they are either recovered (as liquid sclvent)

g’ow‘i‘—ﬂ

e

.

or destroyed. As an alternative emiss1oneggggro1 technicue, <ome(ﬁggyfa¢;§j§}§?
in the PSTL 1nduery are zble to use low-V¥OC content coatings to reduce —

thetr YOO emissions. Waterborne and hot melt coatings and radietion-
cured pre-polymers are examples of these low-Y0C content coatings.
tmissions of VOC from such coatings are negligibie or zezro. Low-VY0C
content coatings are not un.versa11y ch11cab1e to every product procuced -

by the PSTL industiry. =P*esenuﬁy about 25 percent of the proouc»1on in L
this indusiry can utilize {hese innovative coatings. viijlf;pﬁ "
f e b
Capture Systems - In & tvpicel PSTL suriece coating facility the iif:ﬁiua/
¢W2W4—ﬁh-etzgy of YOC emissions from the coating process are capiured in the bl Pt
s coating line drying ovens. kEarge fans are used to direct emissions 4y7»y~ﬂf
captur=a in the drying oven tc a coniroi device. In some Tacilities z w7
porticn of the drying oven exhaust is recirculataed back intoc the oven
instead of being sent on to & control device. Recirculation is used 1o
increzse the YOC concentrztion of the dry‘no oven EXhaUSL gases 0oinc to
the control device. '(T.wt thevs @ Pioniv fov crplesicn gafidy F) el

T —_—

1ne\predcn1n;nu ESE*;L\ capture in a PSTL .ac11'uy involves the

capture of fugitive VOC em1ssaons. Basigalty Three, Lecﬁniques can bz
used to collect fugitive VOC emissions from PSTL coau1no 1ines. The

first %ecnﬂ?qve'1nvolves the use of floor sweeps ‘and/or hooding systens
around the coating head and exposed coated web. Fugitive emissions
which—are- collected in the hoods can be directed into the drving oven
and on to a control davice or they can be sent directly imto the control
devyice.

Tre second capture technique involves totzlly enciosing the enti,e
coating line or the coating Jine application and flashoff aresas. By

4.10-6 EMISSIONS FACTORS 6/81
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Table 4,30-1.

EMISSION FACTORS FOR PRESSURE St
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maintaining & siight negative pressure within the enciosure, a theoretical
cepture efficiency of 100 percent is possibie. {Fgain>the captured
emissions are directed by fans into the oven or.on to a control device.
The third capture technigue is an expanded form of total enclosure
Hith-the—hird-technique, the entire building or structure which houses
the coat1ng line acts as a total enclosure. The entire room air is

vented to & control_device. The wzintenance of a siight negative pressure

ensures that very few emissions iy muld ‘be escaping the room.

The efficiency of any vapor capiure system is highly dependent on
its design and its_degree of int=oration with the coating line equipment
configuration. {{hil: strivingito cch1eve max1mum vapor capture, the
design of any system must be= & 3d1low safe—and edequate
access to the coating line equipment cnm:nc ma intenance.periods, The
system must also b2 des1gned 10 protect workers Trom exposure to unheaithy
concentrations of the orcanic G5O LuENts jused in thesg survace coating
processes. ihe eff1c1encv OI/UPG%Q " Combined dryer exhéaust and fugitive
capture systems, in-the-PSTL- ~industry, has—been—deiermined—to—be 05
percena,}%~:—h@44—#fS%gfmﬂ—ﬁaﬁﬁ4+%y

Control Devices - The control devices and/or technigues that may be
tsed to control ceptured VOC emissions {romRSil-surface-coating-cen be
classified into two categories: solvent recovery end soivent destruction.
_-na-cen-el%-t-n-ube.-«?&-i,_:muuﬂ., ffixed- oec‘ carbon cdsoroncn is the
primérv solvent recovery technigue used In Tixed-bed adsorption the
solvent vepors are first adsorbed ontio the surtace of activated carbon.
Following adsorption the solvent is regenerzted by usinc steam. Solvent
recovered in this manner mey be reused in the coaziing process or solc *o
a2 reclaimer. The efficiency of carbon adsorption systems can Feach €8
percent, however, a 95 percent efficiency is more characteristic of
continuous long term operation.

The primary solvent destruction tecnnigue used in the PSTL incdusiry
is thermal 1nc1nerat1gn. Frermal-.incineration-of V0L emissions from
FEFi~syrfacezceating. can bc 2, h@gn gs 9% percent eificient. Fewevers
Gsn~4queu&flena-;anm Goerat1on 07 9Acineration devices has shown that €3
percent eff'c1ency is more characterisu1c Catelytic inciners 1on Sout ¢

A U{-‘C 'F . O
#1350 be aﬁﬁl+e to control emissions frem--this -fncusiry wi the
same success &s thermal incinerition, however, no catalytic oev.ces nave

been identified in the BSF industry.

|'I N

The per.ornance of carbon adsorption and therﬂai Jncineration
control techniques on PSTL coat1ng VOC em1<swons-%~s “determined to be
gqual., Control device emission factors presented i abl; 4,10-1 represent
the residual vapor cortent lett in the so]vnn-~4qceq air séeeatmetier
treatment. b

"
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Overall Control - The overall reducticn efficiency vor YOC emission
control systems 1is equa] to the captur° efficiency times the control
device efficiency. Emission Tactors for two control levels are presented
in Table 4.10-1. The 85 percent control level represents 20 percent - £5.5%¢
capture with a 95 percent efficient control device. The 80 percent
control level represents 95 percent capture with a 95 percent efficient = 9c.26 5%
control device. This 90 percen® level corresponds to the application of
best demonstrzted technology evaluated by EPA for PSTL surface coating —
processes.
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ENCLOSURE 2

AP-42 EMISSION FACTOR BACKGROUND DOCUMENTATION
PRESSURE SENSITIVE TAPE AND LABEL SURFACE COATING OPERATIONS

This section contains the data and calculations used in determining
the VOC emission factors for pressure sensitive tape and label (PSTL)
surface coating operations. The emission factors are presented in Table
4,10-1 of AP-42., VOC emissions are the only air pollutants discussed.
The reasoning and assumptions used in selecting the emission factors are
presented in this documentation.

The emission factors are expressed as a ratio of the mass of VOC
emitted per mass of total solvent used. Where applicable, ranges were
given to show the degree of variability involved in the large variety of
PSTL coating operations. Only a single factor is given for control
device emissions, however, because this factor is set by the capture and
control device efficiencies inherent in the two control -levels (85 and
90 percent) examined. Emissions from uncontrolled coating lines are
described as occurring from drying oven exhausts, fugitive solvent
vapors, and from solvent retained in the product. For controlled coating
lines, the drying oven exhaust emissions are replaced by much lower
control device outlet emissions. Each category of emission factors is
discussed below. :

I. Uncontrolled Emission Fac:tor-sl'5

Emission factors for uncontrolled coating lines are based on the
combination of information from EPA's Control Techniques Guideline (CTG)
document for surface coating and information on coating line emissions
obtained from various tape and label manufacturers, The primary assumption
applied to this information was that 100 percent of the total solvent
used at the coating line is vaporized and emitted to the atmosphere.
Information from several coaters of pressure sensitive tape and label
products indicates that from 80 to 95 percent of the total solvent used
is emitted through drying oven exhausts. Although no hard data existed
on product solvent retentions, manufacturers in the tape and label
industry estimated the retention to be from one to five percent of the
total solvent used. This retention range was assumed to remain the same
in both the controlled and uncontrolled cases. The fugitive emission
factors were determined from data submitted by tape and label coaters
and by estimating the differences between total emissions and other
point source emissions. Factors such as line speed, web width, solvent
volatility, solvent temperature, and coating head configuration all
affect fugitive emission levels. A summary of all point source emission
factors for the PSTL industry is given below:




Emission Points ka/kg (1b/1b)

Drying Oven Exhaust 0. 80-0.95
Fugitives 0.01-0.15
Printed Product 0.01-0.05
Total Emissions 1.00

Facility: Individual coating line.

II. Eighty-five Percent Controlled Emission Factor'sl'6

Emission factors representing 85 percent overall control are based
on existing coating lines which are equipped with older-type design VOC
control systems. In the 85 percent case only drying oven exhausts are
captured. No test data are available for these type controlled coating
lines. The overall control efficiency and control device efficiency
were determined from recommendations presented in EPA's CTG document on
the PSTL industry, from VOC control information submitted by various
PSTL firms, and from limited test data on older PSTL facilities.

~ The overall control efficiency is based on a control device efficiency
of 95 percent and a capture system efficiency of 90 percent. The control
device (either fixed-bed carbon adsorption or incineration) efficiency
was reported to range between 90 and 99 percent. A 95 percent efficiency
was chosen as a control level representative of normal long-term operation.
No method was available to directly calculate the efficiency of the
solvent vapor capture system. However, from back calculating by dividing
the overall control efficiency by the control device efficiency, a
solvent vapor capture system efficiency of 90 percent should be expected.

There are three major emissionApoints in a PSTL coating iine. The
emissions from the first point, the control device outlet, were determined
by knowing the capture system efficiency and the control device efficiency
as follows:

Control Device _ . Control Device
Emission Factor ~ (Capture Eff1c1ency) x(l " Efficiency )

0.90 X G-O.Q%
0,045 mass VOC emitted/mass total solvent used

The control device outlet emission factor is not a range because a
specified quantity (90 percent) of emissions is directed to a device
which controls the emissions to a specified Tevel (95 percent).
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The emission factors for the second point, product solvent retention,
were determined from data gathered from PSTL companies. Industry sources
reported that, depending on the particular product, solvent retentions
range from one to five percent of the total solvent used at the coating
line, The emission factors for the third point source, fugitives, were
determined by calculating the difference between total emissions and
other point source emissions. All point source emission factors under
85 percent control are summarized as follows:

Emission Point kg/kg (1b/1b)
Fugitives 0.055-0.095
Product Retention 0.01-0.05
Control Device 0. 045
Tota] Emissions 0.15

Facility: Individual coating line controlled by fixed-bed carbon
adsorption or incineration with no provisions for fugitive vapor capture.

I11. Ninety Percent Controlled Emission Factors’ 1%

Emission factors representing 90 percent overall control are based
on the best demonstrated control technology for PSTL coating line emissions.
In this system fugitive VOC emissions as well as drying oven exhausts
are captured. The data base consists of short-term EPA test results and
long-term plant data from two PSTL facilities. The short-term test data
results were based on gas-phase analyses of the solvent laden air streams
in and out of the control devices. This test supported the EPA conention
that VOC control devices are at least 95 percent efficient. Long-term
plant data from the same tested facility indicated that overall control
efficiencies of from 79.9 to 99.9 percent were being achieved. The
Tower figure of 79.9 is not typical of the tested facility. The use of
activated carbon past its replacement point caused the control system
efficiency to degrade. Long-term data from a second facility indicated
that an overall control efficiency of 93 percent is achievable. Both
sets of long-term data were based on overall solvent volume material
balances. The combination and analysis of the long-term data results
demonstrates that on the average, 90 percent overall control is reasonable
for new facilities in this industry.

The 93 percent overall control efficiency of the second facility
was in part achieved by a control device which had a reported efficiency
of 97 percent. By calculating back, a corresponding capture system
efficiency of 95 percent can be obtained. The best demonstrated capture
technolgoy is represented by this system.




For 90 percent control the total mass emission factor is 0.10. The
control device outlet emission factor was determined by knowing the
capture system and control device efficiency as follows:

Control Device _ Capture x {1 - Control Device
Emission Factor Efficiency Efficiency

0.95 x (1-0.95)

0.0475 mass VOC emitted/mass total solvent used

The emission factors for the product solvent retention source were
assumed to be the same as for the uncontrolled and 85 percent control
cases. The fugitive emission factors were again determined by the
difference between total emissions and other point source emissions. A
summary of the emission factors for the 90 percent control case is given
below:

Emission Point kg/kg {1b/1b)
Fugitives 0.002-0.042
Product Retention 0.01-0.05
Control Device 0. 0475
Total Emissions 0.10

Facility: Individual coating line controlled by modern solvent
vapor capture system and either fixed-bed carbon adsorption or incineration.
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ENCLOSURE 3

AP-42 EMISSION FACTOR RATING FOR TABLE 4.10-1

There are about 100 plants presently operating in the pressure
sensitive tape and label surface coating industry. Emissi?n control
performance data were obtained from three of these plants. =5 Significant
data on uncontrolled emissions were 8btained during plant visits with
several members of this industry.e'l In addition, EPA's CTG document
covering the tape and label industry was consulted.ll The overall
rating of the emission factors presented in Table 4.10-1 is based on the
following itemized ratings for each data source:

Data Source Performance Period Rating
EPA Emission Test - 4 runs during a 4 B
Shuford Mills, Inc. day period
Plant Operating Data - 4 weeks A
Adhesives Research, Inc.
Plant Operating Data - 15 months A
Shuford Mills, Inc.
Plant Operating Data - 12 months B
Avery International
Combined Industry Sources o~ 10 C
EPA CTG Document C
Overall Rating: C

The emission control performance results can be divided into two
categories depending on the methed used to obtain the results. The
first category contains all results from the plant operating data sources.
The plant operating data results were determined by overall liquid
solvent volume balances. The volume batance results for all three plant
operating data sources were determined over relatively long-term periods
{hours and days). Short-term operating data can be misleading because of
variations in coating operations, the numerous types of tape and label
products coated, and the solvent hold-up volume of fixed-bed carbon
adsorption systems. Long-term operating data provide a better representation
of achievable control levels because longer averaging periods allow
sufficient time for process fluctuations to average-out.




The second category of performance results contains gaseous emissions
data from an EPA source test of a tape coating facility. The gaseous
emissions of both a fixed-bed carbon adsorber and a thermal incinerator
vere tested. Although these tests were performed by standard EPA test
methods, they were only performed for short test periods. The conclusions
drawn from the data results may not be compietely indicative of the
Tong-term system performance. For this reason this data source was
assigned a "B" rating.

The data results for two of the three plant operating data sources
were reported in encugh detail for adequate validation. This validation
combined with the long-term nature of these data sources resulted in
them being given an "A" rating. The third plant operating data source
was not given an "A" rating because the reported results were not adequately
documented.

Information developed from contacts and plant visits with tape and
label coaters was used to estimate uncontrolled emission factors presented
in Table 4.10-1. A portion of this industry information was generated
from companies' own in-house testing. The remainder was based on the
various companies' engineering analyses and experience with particular
coating operations. Although the information is generally reliable and
consistent, it was given a "C" rating because the companies could not
verify the emission estimates with hard test data.

The emission factors derived from EPA's CTG document were not based
on emission test data or long-term plant operating data. This data
source was rated "C" because control performance information was based
on engineering analysis and visits to well-controlled plants. The
information in the CTG data source is more representative of older tape
and label surface coating facilities, therefore, the 85 percent controlled
emission factors were based in part on this data source.

The emission factors presented in Table 4,10-1 were given an overall
rating of "C". There are four primary reasons why an overall "C" rating .
was selected. First, the uncontrolled emission factors were based in
part on the "C" rated industry information data source. Secondly, the
85 percent controlled emission factors were based in part on the "C"
rated CTG data sources. Thirdly, emission factors were based on "A" and
"B" rated data which came from only a small sampling of the total number
of tape and label facilities. Lastly, actual emission factors can vary
widely in this industry depending on the type of product being coated,
the fluctuation of process parameters {1ine speed, web width, etc.) and
the efficiency of capture and control device systems.
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ENCLOSURE 4

VOC SPECIES DATA MANUAL - UPDATE
EPA 450/4-80-015

The following is a list of suggested revisions to section 4-02-007,
Surface Coating - Adhesive:

Process Description

Fmissions

Controis

Reference: Add superscript 4

Paragraph 1, 2nd sentence revision: ™"Adhesive surface coating

-involves the application of a bonding agent for the purpose of

adhering materials together."

Paragraph 1, add sentences after 2nd sentence: “The surface
coating of pressure sensitive adhesives is a converting operation
in which some backing material (paper, cloth, cellophane,

etc.) is coated one or more times to create a pressure sensitive
tape or Table product that sticks on contact. The term pressure
sensitive indicates that the adhesive bond is formed on contact,
without wetting, heating, -or adding a curing agent."

Paragraph 1, last sentence: Add mention of Reference 4 and
correct typographical error in the word “further."

Paragraph 6 (Roller Coating), Add after last sentence: “Detailed
explanations of the various types of roll coaters used for
adhesive surface coating applications are provided in Reference
4,"

Reference: Add superscript 5

Paragraph 4, 2nd sentence revision: "Solvent emission rates
from these operations may also be estimated by the methods
mentioned in AP-40 (Ref. 1)} and AP-42 (Ref. 5)."

Reference: Add superscripts 6 and 7

Paragraph 2, 2nd sentence revision: "Incineration can also be
used to achieve solvent vapor control efficiencies of 90% or
greater. Incineration may be the preferred control method if




the solvent vapors to be controlled contain high levels of
entrained particulates, the vapors consist of several solvents,
or if solvent recovery is not economically justifiable."

- Paragraph 3 (Process Modification), lst and 2nd sentence
revisions: "Appropriate substitutes for organic solvent-based
coatings exist in the form of waterborne, 100 percent solids,
and radiation-cure coatings. With the exception of some
waterborne coatings, these innovative types of substitute
coatings contain no organic solvent, therefore, no solvent
emissions resuit from their use. Waterborne coatings which
contain some solvent, will only have minimal VOC emissions.”

- Paragraph 3, last sentence: Delete the word "solvent®

References

- #2: need to revise to be more specific?

- Additional:

Pressure Sensitive Tape and Label Surface Coating Industry -
Background Information for Proposed Standards. U.S. Environmental
Protection Agency. Research Triangle Park, NC. EPA-450/3-80-003a.
September 1980. opp. 3-1, 3-8 to 3-11.

Reference 2, September 1981, Section 4,10.

Reference 4, p. 4-2.

Reference 4, p. 3-25 to 3-33,

The following is a list of suggested revisions to section 4-02-008,

Surface Coating - Coating Ovens:

Process Description

- Reference: Add superscript 3

- Paragraph 1 revisions: "Surface coating ovens are used to
dry, bake, cure, or polymerize applied surface coatings.
These ovens use heat or irradiation to accomplish the intended
process. Heat is used when the intent is to dry or evaporate
organic solvents from the coated surface. Irradiation is used
when the intent is to induce chemical charges or cross-linking
between coating constituents.”

- Paragraph 3: Add mention of Reference 3
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Emissions

- Reference: Add superscript 4

- Paragraph 3: Add mention of AP-42 (Ref. 4)

Controls

- Reference: Add superscript 5

- Paragraph 1 revisions: "Effluent streams from solvent-based
surface coating ovens that contain a mixture of organic vapors
and aerosols can best be controlled through the use of incineration
equipment."

- Paragraph 2: Make a continuation of paragraph 1

- Add a new paragraph 2: "Effluent streams which contain only
organic vapors can be equally well controlled with either
carbon adsorption or incineration. Carbon adsorption may be
the preferred technique if the recoverable solvent has a
significant economic value."

Process Modification

- Reference: Add superscript 6

- Paragraph 1 reyisions: "Appropriate substitutes for organic
solvent-based coatings exist in the form of waterborne, 100
percent solids, and radiation-cure coatings. With the exception
of some waterborne coatings, these innovative types of substitute
coatings contain no organic solvent, therefore, no solvent
emissions result from their use. Waterborne coatings which
contain some solvent, will only have minimal YOC emissions."

References

- Additional:

Pressure Sensitive Tape and Label Surface Coating Industry - Background
Information for Proposed Standard. U.S. Environmental Protection
Agency. Research Triangle Park, NC. EPA-450/3-80-003a. September
1980. pp. 3-4, 3-8 to 3-14.

"Compilation of Pollutant Emission Factors," U.S. Environmental
Protection Agency. Research Triangle Park, NC. September 1981,
AP-42, Section 4.10.
Reference 3, p. 4-2.

Reference 3, p. 3-25 to 3-33.




