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1.0 INTRODUCTION

This document presents a summary of the findings of Phase I of a
project to investigate the temporary total enclosure (TE) procedure for

Draft Procedure, April 1988). The procedure is presented in Appendix A.
In Phase I, cost and feasibility studies were conducted at several coating
and printing facilities. This report summarizes those studies and
identifies issues that need to be addressed before actual testing is
conducted. Conclusions are presented regarding whether the construction
of TTE's and the subsequent testing according to the draft procedure are
Fachnicai’y faasibla "3r the “acilities visited. Recommendations for
candidate test faciiicies dre inciuded. More detailed information n :acn
facility is presented in the site visit reports and cost and feasibility
analyses appended to this report. The site visit reports are included in
Appendix B, and the cost and feasibility analyses are in Appendix C.

JACKGROUND

Capture efficiency is defined in the draft CE.procedure as the
fraction of all volatile organic compounds (VOC's) generated by and
released at an affected facility that is directed to a control device.
The affected facility is the process or equipment to which an emission
standard applies. Compliance determinations for VOC emission standards
frequently require that the CE of the affected facility's capture system
be determined. '

A test procedure has been developed for determining CE using a total
enclosure temporarily erected around the affected facility. The TTE
contains the VOC emissions that normally are not captured and vented to
the control device, allowing these "fugitive" emissions to be routed
through a duct for measurement and quantification. Capture efficiency is
then determined by comparing the quantity of cadptured VOC with the sum of
fugitive and captured VOC.

In response to comments received at the National Air Pollution
Control Techniques Advisory Committee (NAPCTAC) meeting of May 18, 1988,
at which the CE/TTE procedure was presented, the cost and feasibility of
constructing a TTE that meets the criteria contained in the draft



procedure and conducting a CE test were examined in this study, which is
the first phase of an overall study to evaluate the CE/TTE procedure.
During Phase II, testing issues related to the CE/TTE procedure will be
resolved, and a test program will be conducted. In Phase III, revisions
will be made to the CZ/TTE procedure as necassary based on the findinas n+
Phases I and II. |
1.2 OBJECTIVES OF PHASE I

The primary objective of Phase [ was to evaluate the cost and
feasibility of using the draft CE/TTE procedure. Site visits were
conducted to gather data for site-specific analyses of the design,
construction, testing, and dismantling issues and costs associated with
measuring "t using the draft procedure. Mo attempt was made auring this
STUdy tO ava.udTé (ne procadure itself. The secona cpjecsie 37 “hasaz
was to recommend candidates for Phase II testing from among the facilities
visited during Phase I.

1.3 ORGANIZATION OF THIS REPORT

Ta Zectton 1.2, =ha “indings of the cost and feasibitity paliat: fen
each facility are summarized. The issues and site-specifir Jrec:ame
raised by the analyses are discussed further in Section 3.0. The
conclusions of the study are presented in Section 4.0, and recommendations
for the succeeding phases of the project are made in Section 5.0.
2.0 SUMMARY OF COST AND FEASIBILITY ANALYSES

Detailed cost and feasibility studies were completed on the following
three facilities: American National Can Company (ANC) in Hammond,
Indiana; Westvaco Corporation in Richmond, Virginia; and Kenyon Industries
in Kenyon, Rhode Island. In addition, two simplified cost and feasibility
studies were completed for Atlanta Film Converting Company and Printpack,
Inc., both in Atlanta, Georgia. The latter two facilities were visited at
the beginning of the project, before the cost and feasibility study
guidelines were established. Therefore, some of the information necessary
for a detailed cost and feasibility study was not obtained. Table 1
summarizes the facilities visited, their locations, and the type of
coating or printing processes used.

The facilities chosen for the cost and feasibility study were
referred by the industry commenters and also bv EPA Regional Offices.



TABLE 1. FACILITIES SURVEYED FOR PHASE I STUDY

Facility/location Type of facility

1. American National Can Company, Metal sheet coater, printer (1itho)
Hammond, Ind. for 3-piece cans

2. Westvaco Corporation, rRotogravure printing/box
Richmond, Va. manufacturing

3. Kenyon Industries, Kenyon, R.I. Fabric coater

4, Atlanta Film Converting a Flexible packaging, flexographic
Company, Inc., Atlanta, Ga. presses

5. Printpack, Inc., Atlanta, Ga.2 Flexible packaging, flexographic

presses
Iless gerat eq oSt ing T238757 01Ty anaiyses «era Jone on onese Tagt  TTag

because they were visited before study plans had been formulated.



Some facilities had interest in the draft procedure because of the
possibility that they might be required to demonstrate compliance using
the procedure at some point in the future.

For process descriptions and details of the plants' layouts, the site
visit repor:i: for 2acn oF the faci.iliss dnou:d ce ccnsuitee, a2zttt
the proposed TTE designs and testing plans are presented in the cost and
feasibility analyses for the facilities. The site visit reports and cost
and feasibility analyses are included as appendices to this document.

A TTE that meets the intent of the criteria outlined in the CE/TTE
test procedure could be constructed at each of the facilities surveyed. A
breakdown of estimated costs at each facility for TTE construction and
testing according to the CE/TTE procedure is presented in Table 2. The
estimar2a I2sSTS oF JOnsSTructing ang dgismant!ing :ne TTI's, milaing
design, materials, equipment rental, and labcr, range from about $5,000 to
$10,000. The estimated costs of testing range from about $15,000 to
$23,000. The total estimated costs of conducting a CE test using the TTE
sracadure ~inga “=am ibout 520.C00 *tz $2C0.00Q0, axcluding :the :o3ts
associated with any lost proguction tnat resuli®ts from thne construction ir
dismantling of the enclosure.

Production losses could occur at plants that operate continuously if
TTE construction or dismantling were to interfere with the operation of
the process. No production losses would be expected at plants that
operate less than 24 hours per day, 7 days per week; at such plants,
activities that would disrupt production could be accomplished during
scheduled downtime. At the facilities studied, estimates of lost
production time range from O to 11 hours. No dollar values are assigned
to lost production in this report because this information is claimed
confidential by the facilities.

Table 3 summarizes the compliance status of the TTE's at each
facility relative to the specific design criteria contained in the CE/TTE
draft procedure. Construction of the TTE and testing at each facility
studied are discussed in more detail in the following sections. The '
general issues and problems specific to individual facilities identified
in Table 3 and in the site-specific discussions should be addressed before
the testing phase of the CE/TTE study is initiated. These issues and

oroblems ire <iscussed more fully n Taction 2.3,
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TABLE 2. SUMMARY OF COSTS FOR CONSTRUCTION Ahd TESTING A« uRDING TO THE CE/TTE PROCEDURE?
(Dollars, Unless utlerwise Indicuied)

Cunstruction Lost

b and b productign Testing Total

Facility Design diswantling® © (Hours) costs costs® f

1. American National Can Company 500 6,700 v co 119 17,100 24,300
Hammond, Ind.

2. MWestvaco Corp;, Richmond, Va. 500 6,700 8 22,600 29,800

3. Kenyon Industries, Kenyon R.I. 500 Y,400 0 15,000 24,900

4. Atlanta Film Converting 500 4,600 0 15,000 20,100
Company, Inc., Atlanta, Ga.

5. Printpack, Inc., Atlanta, Ga. 500 6,800 u to 79 15,000 22,200

Acosts have been rounded to the nearest $100.
bIncludes labor rate of $40 per hour (including becuciits and overtcad).
dIncludes materials, equipment rental, and labor.
Lost production is presented in terms of hours raticr than doilar. to protect informaiion considered by
some facilities to be confidential. '
Excluding lost production costs.
Totals may not match individual items due to indepcundent rounding.
Range results from variable plant operating schedulc; production way be lost if the CE test is
scheduled when the plant is operating 7 days per u.cch.

e
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TABLE 3.

SUMMARY OF DESIGN PARAMEtic COMPLIANCE WiiH PROCEDURE CRITERIA

Distance of ivistance of
Average VOC sources 1in0's from
face velocity from NDO's cxhausts
through NDO's >4 equivalent >4 equivalent
Facility >200 ft/min diameters dgiameters
1. American National Can Yes Yes Ves
Company, Hammond, Ind.
2, MWestvaco Corp., Yes Yes vgs
Richmond,Va.
3. Kenyon Industries, Yes Yes s
Kenyon, R.1.
4. Atlanta Film Converting Yes Yes 1S
Company, Inc.,
Atlanta, Ga.
5. Printpack inc., Yes Yes vos

Atlanta, Ga.

1uiasl area of
Nini's <5%

(o3

su: | 3Cce area

Yi..

Te.

Yo.

e

Yo

Comments/potential
problems meeting protocol criteria

Face velocity al drying oven exit
slot may ba iess than
200 tt/miin, average for all
NDO's wil: muet face velocity
criterion.

May be some Jilficulty literally
meeting th: distance criteria
using the e\ ised definition of
equivalent aiameter. When
orientation ..t NDO's is
considerea ctfective compliance
is expected 0 be achieved.
Redesign ¢f ITE to literally
meet all criieria is possible.




2.1 AMERICAN NATIONAL CAN COMPANY

"The ANC facility in Hammond, Indiana, coats and prints metal sheets
for three-piece cans. The process evaluated for this study is a sheet-fed
roll coating line. The drying oven is heated by direct recirculation of a
nor+ian :f ke :xpaust jases S-om “he line's incinerator. The TTE
proposed for this facility would enclose the operator's normal working
area from the sheet feeder to the front of the drying oven. The drying
oven entrance would be within the TTE; the remainder of the oven would
function as a component of the total enclosure around the process.
Additional detail on the process and proposed TTE can be found in the
appended site visit report and cost and feasibility analysis.

The cost and feasibility study performed for the ANC facility
iNQ1C2TeS ThAT The IInsSTNUCTISN ST 3 7. dng (e luDsequent Jetarmiaatiin
of CE according to the procedure are feasible, although some minor
problems are present. These problems, which are not anticipated to be
significant to the overall capture efficiency determination, include the
arfaczs 7 *he inqinerator axnaust ~ecycle stream and the coater's
nonartectad doubie-scraper cieaning system on fne (I ieterminaticn. 0
the case of the incinerator recycle stream, the‘recycled VOC can be
measured and accounted for in the CE computation. In the case of the
nonaffected coater cleaning system, emissions would be expected to be
small relative to emissions from the coating process, although no data on
these emissions are known. Also, it is not clear that this cleaning
system would not be considered part of the affected facility for
compliance purposes at this facility and others 1ike it. The incinerator
recycle stream and coater cleaning system are discussed further in
Sections 3.2.1 and 3.2.2, respectively.

Because the portion of the drying oven that is not enclosed by the
proposed TTE functions as a component of the total enclosure for the test,
the CE/TTE procedure requires that the oven meet the criteria for a TTE.
The cost and feasibility study for ANC indicates that the exit from the
drying oven might not meet the minimum face velocity criterion of 200 feet
per minute (ft/min) required for natural draft openings (NDO's). However,
this statement resulted from a misinterpretation of the intent of the
procedure. When the temporary enclosure structure and drying oven are



evaluated against the criteria as a unit, as intended, the drying oven at
ANC no longer presents a problem. This issue is discussed in more detail
in Section 3.1.1.

The cost of determining CE is estimated to be about $24,000, not
CLUQIng @ COsT of groduction iost during construction and dismantling
of the TTE. At this facility, production would be éxpected to be lost
only if the test were scheduled during a period of heavy demand.when the
plant was operating 7 days per week. At such times, it is estimated that
up to 11 hours of production could be lost.

Three test locations are necessary for the determination of CE at
this facility. Four additional test points are included in the sampling
plan for verification of airflow rates and ambient conditions.

Tae Irurt Sroc2qur? inciudes in IpTional Jrocecurs that alicws The I
to be determined by testing the captured emissions first with a TTE in
place and then again without the TTE in place. This "with/without" option
eliminates the need for testing a "fugitive stream" from the TTE. The
wtian is ‘nrended Sar use anly 1t ficilities that generats amissions 2t 1
constant rate. [he Jse of the with/without test option is not reccmmengec
at this facility because the normal production run durations are too short
to conduct both sets of test runs during a single production run.

2.2 WESTVACO CORPORATION

Westvaco's Plant II in Richmond, Virginia, prints paperboard for use
in consumer product boxes, such as cigarette cartons and fast food
containers. Each process line consists of a web-fed, eight-color
rotogravure press and an in-line cutter creaser that stamps out the
appropriate forms to be folded subsequently into boxes. The ink for each
line is mixed in an area beside the 1ine. Each of the eight rotogravure
print stations that make up a press has a dedicated dryer situated
immediately on top of it. A1l but one of the process lines at this
facility, including the line evaluated for this study, have direct-fired
dryers. The TTE proposed for this facility would enclose the entire
process 1ine, including the dryers and the ink mixing area located beside
the line. Additional detail on the process and proposed TTE can be found
in the site visit report and cost and feasibility analysis appended to

this report.



The construction of a TTE and the subsequent determination of CE
according to the procedure are feasible at this facility. The proposed
TTE configuration does not require any deviations from the procedure
criteria, The use of direct-fired dryers interferes with CE determina-
tiom, Sut fRis prociam C: onot Jnique to the CE/TTE procedurs.  Under qhy
procedure where the captured VOC stream is measured, the combustion of a
portion of the captured VOC in a direct-fired dryer will cause the
measured CE to understate the actual value. The problems associated with
direct-fired dryers are discussed further in Section 3.1.3.

It is estimated that the CE test would cost about $30,000 on the
process line selected for analysis. In addition, up to 8 hours of
production could be lost because this facility operates continuously.
FOUP TRST J0TNTI AQU:T R ised Sr the (I determinacicn., ~n 2ag1iisna:
four test points are included in the sampling plan to monitor forced
airstreams into the TTE and the ambient VOC concentrations inside and
outside the TTE. The with/without test option may be applicable at this
faci’ity Yecause <he Irnauction -~yns ippear to he 1ong 2ncugh *o al'cw “lte
requisite TesT runs (2 oe <onducted during a singie process run.‘

2.3 KENYON INDUSTRIES _

The Kenyon Industries facility in Kenyon, Rhode Island, finishes,
dyes, and coats fabric on a commission basis. The process line selected
for evaluation in this study is a web-fed fabric coating line that
consists of four floating-knife coaters and four drying ovens alternating
in series. The proposed TTE would actually consist of four small TTE's,
each enclosing a coating station. Except for the exit from the final
drying oven, all the drying ovens' entrances and exits would be within one
of the small TTE's. The remainder of each oven would function as a
component of the total enclosure around the process. Additional detail on
the process and proposed TTE can be found in the appended site visit:
report and cost and feasibility analysis for this facility.

‘The proposed TTE design at this facility deviates slightly from the
procedure criteria, although no significant effects on the CE determina-
tion are expected to result. The proposed TTE design allows for
considerable use of existing structures to support the TTE's while
avoiding some of the obstructions a larger TTE would encounter. However,



because of the small size of the TTE, the criteria governing the distance
between NDO's and either VOC sources or exhaust ducts might not be met.
Using a revised definition of equivalent diameter ({4 x area/r]°+*), the
separation between some NDQ's and some VOC sources or exhausts would be in
the rang2 o7 .0 :quivilent diameters rather than the four equtvaient
diameters required by the draft procedure. Note that the proposed TTE's
would meet the'eriteria if the original definition of equivalent diameter
(4 x area/perimeter) were used. In any case, the orientation of NDO's to
VOC sources and exhausts is such that the potential problems that the
criteria are intended to prevent would not occur despite the fact that the
distances would not fully meet the criteria. The relationship between the
letter of the distance criteria and their intent is discussed further in
secIion ... -,

As with ANC, in the cost and feasibility study for this facility, the
TTE criteria were incorrectly applied to the drying ovens (which function
as part of the proposed total enclosure), resulting in an apparent problem
in meering zhe Iritaria, However, when the 77 cri*taria ire aort‘ed
correctiy, there is nct 4 propiem. The issue of dry1n§ ovens is atscussag
more fully in Section 3.1.1.

The cost of determining CE at the facility is estimated to be
approximately $25,000. No lost production would be expected at this
facility because the plant operates a maximum of 5% days per week.

Two measurements would be used to determine CE. Eight additional
points are included in the sampling plan to monitor the ambient VOC
concentrations inside and outside each of the small TTE's. The
with/without test option is not applicable to this facility because the
production runs are typically too short to attain 1ohg periods with a
constant emission rate.

A large TTE that would enclose the entire coating line could be built
to meet the procedure criteria. It is not clear whether the expense would
be greater than for the four small TTE's proposed. More plastic sheeting
" would be required, and more obstructions to the TTE walls would be
encountered, possibly requiring additional construction labor hours.
However, the complicated and expensive fugitive exhaust systeh included in
the proposed TTE configuration to combine the fugitive streams from the

10



four small TTE's could be simplified at a cost savings. The test program
would be more complicated and expensive if the nonaffected diréct-fired
curing oven that follows the final drying oven could not be excluded from
the large TTE.

CL.F ATLANTA TIL OCHVERTING COMPAMY mND “RINTPACK, «MC.

Both these facilities are located in Atlanta, Georgia. These
facilities were visited at the very outset of this project, before the
cost and feas1bi1ity study plan had been formulated; thus, the data
gathered at these two facilities are less detailed than were gathered
during the later site visits to the facilities discussed previously. As a
result, the cost and feasibility analyses for Atlanta Film Converting and
Printpack are not as detailed as those for the other facilities.

20%h thesa TacliiTIes Srant SldsSTTC Siim Jor Jfaxabie pacxkaging wstng
flexographic presses. The TTE's proposed for both facilities would
enclose the entire process 1ine selected for analysis. The site visit
reports and cost and feasibility analyses appended to this report present.
additional detail on %he procasses and oroposed TOE'-.

Although the TTE designs and sampling plans are iess detaiiea Tor
these facilities, it is expected that the determination of CE according to
the draft procedure is feasible. No deviations from the criteria
established in the draft procedure are necessary in the TTE designs. Note
that the direct-fired dryers used at Atlanta Film Converting and Printpack
do present a problem, although it is not unique to this study or to the
CE/TTE procedure. Direct-fired dryers are discussed in more detail in
Section 3.1.3.

The CE determination using the draft procedure is estimated to cost
about $20,000 at Atlanta Film Converting. No lost production would be
expected because the plant operates 5 days per week. The sampling plan
includes measurements at two points for the CE determination, at one point
to quantify a forced airstream into the TTE, and at two points to monitor
the ambient VOC concentrations inside and outside the TTE. The typical
production runs are too short to allow use of the with/without test
option.

The cost of determining CE at Printpack is estimated to be
approximately $22,000. In addition, up to 7 hours of production could be

11



lost during construction and dismantling of the TTE, depending on the
facility's operating schedule at the time of the test. This plant
operates 5, 6, or 7 days per week, depending on demand. Two measurements
would be used to determine CE. Three additional points are included in
%@ ampling pian o quantiry a rorcad airstream [nts he TTE a1 to
monitor the VOC concentrations inside and outside the TTE.
3.0 DISCUSSION

This section presents a discussion of the issues and site-specific
problems regarding the determination of capture efficiency using the draft
procedure. Following the discussion of the issues and problems, the
criteria for selecting test sites are discussed.
3.1 [ISSUES

Jome genera: (3IUeS ~RQArcINg i Praca2gure 1ave Jome up urtny ne
course of the cost and feasibility study. These issues are discussed
below.

3.1.1 Drying Ovens Required to Meet the TTE Criteria
The CE/TTE armcadura sTizulatas —haw aey Aevding SNen "SRt * 7 “Tanced

to function as a structural component of a total enciosure must mest wae
total enclosure criteria. The intent of this provision is not completely
clear from the existing wording. As a result, the cost and feasibility
studies for the two facilities that fall under this provision (ANC and
Kenyon) were prepared under the mistaken assumption that the drying ovens
were to be evaluated against the criteria independently. However, the
intent of this provision is that the temporary enclosure structure and the
drying oven are to be evaluated against the criteria together as a unit.
As discussed in the cost and feasibility studies for ANC and Kenyon,
evaluating the drying ovens independently at these two facilities raised
two concerns related to the oven exit as it functions as an NDO in the
enclosure. First, in attempting to apply to the drying oven alone the
criterion that specifies the minimum separation between NDO's and VOC
sources, the area in the oven interior where VOC's are evaporated was
considered a "VOC source," resulting in the perception that the oven exit
NDO will virtually never attain the required separation. Second, face
velocity measurements with a hand-held anemometer at the ANC drying oven
indicated that the oven might not meet the minimum face velocity reauired

Sy Tne Jrogegura Yor ionotal nciosurs.
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Reconsideration in the 1ight of the intended interpretation of the
provision on drying ovens largely dispels these concerns. For purposes of
the distance criterion, "VOC sources" are meant to include the emission
points in the application and flashoff areas where fugitive emissions may
be gererated, not emiscisns within the dryi~g oven that ur2 1lready
contained for delivery to the control device. The mistaken treatment of
the drying oven interior as a VOC source resulted from trying to force the
criteria to fit an oven in isolation instead of considering._the entire
total enclosure (made up of the drying oven and the temporary enclosure
structure) as a unit.

The concern with oven exit face velocity arose similarly. The CE/TTE
procedure stipulates that the average face velocity across the all the
NDO's in tne anciosure & :T se :3icdiateg from cne /ora3g &inTows I
and out of the enclosure. This calculation procedure was developed with
the understanding that the actual face velocities at the various NDQ's
would vary somewhat around this average value; therefore, direct
measurement at an individual NOO is not appropriate. When the entire.
.ntegrated totai enc:osure is cons:dered, the dverage race veiocity
normally will meet the requirement'even if the value at the oven exit is
somewhat lower. The large fugitive exhaust volume (required to maintain
the VOC concentration in the temporary portion of the enclosure at an
appropriate level for the workers) typically will more than counterbalance
a lower flow at the oven exit. Where necessary, the fugitive exhaust rate
and/or the size of the other NDO's can be adjusted to assure that the face
velocity criterion is met. In any case, concern regarding the face
velocity at the oven exit is misplaced. Unlike the haphazard airflow
patterns typical of application and flashoff areas (which are the basis of
the face velocity requirement), drying oven airflow patterns typically are
engineered so that the VOC released in.the oven will be contained. Atso,
it should be noted that the face velocity measurements at ANC were taken
when the coating 1ine was not in production; it is not known whether the
values observed are representative of conditions during normal production.

In consideration of the discussion above, the statements in the cost
and feasibility studies for ANC and Kenyon that the drying ovens
technically do not meet the TTE criteria are incorrect. However, the cost
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and feasibility studies for these two facilities have not been corrected
because the level of effort required to do so is not justified. Should
testing be conducted at either of these facilities, an evaluation of the
integrated total enclosure will be made at that time. It is not
anticipatzd that incorporation 5f the drying cuen as a structural
component of the total enclosure will result in any difficulty in meeting
the TTE criteria when the provision governing such situations is applied
as intended.

Nevertheless, some fssues remain regarding whether the drying oven
and the temporary enclosure structure should be evaluated as a unit. As
mentioned above, different airflow conditions prevail inside the two types
of enclosure components; it may be more reasonable to apply different
criteria <o tnesa components than te try e appiy 2 31ngie 8% .7 roarog
to the combined enclosure. Also, while the fugitive exhaust rate and
NDO's in the temporary enclosure structure can be adjusted to compensate
for a low face velocity at the drying oven exit, such adjustments may
affact the aperation of *the TTE. Consideraticn of the intagrated
enclosure as a unit 4iso might aiiow the NO0's in the temporary structure
to greatly exceed 5 peréent of that component's surface area, particularly
when the drying oven is very large. This situation may not be
desirable. Finally, because the entrance to the drying oven functions as
~ a capture device during normal operations, the airflow patterns around
this opening should not be disrupted during the CE test; the oven entrance
should be treated as a "hood or exhaust" for purposes of the criterion
governing the separation of these devices from NDO's. However, if the
drying oven and the temporary enclosure structure are evaluated together,
the oven entrance (which will be located inside the temporary structure)
is only an opening between two sections of the total enclosure, and its
function during normal operations may be overlooked. Based on the issues
discussed above, further evaluation of the appropriate treatment for total
enclosures that incorporate the drying oven as a structural component is

warranted.
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3.1.2 Choice of Emission Test Method

The choice of which test method to use to measure VOC concentration
is an issue. The draft procedure 1ists EPA Methods 18, 25, 25A, and 25B
as acceptable test methods. The two most 1ikely candidates are Method 25,
“Cefarminaticn of Total Gasecus Nonmethane organic Emissions ds varbon,
and Method 25A, "Determination of Total Gaseous Organic Concentration
Using a Flame Ionization Analyzer." The method chosen should be selected
on a case-by-case basis, and the selection will depend primarily on the
concentration of VOC in the stream and whether the stream will undergo any
process that changes the VOC composition (such as partial combustion).
Method 25A may be more desirable because measurement results are obtained
continuously during samnling, allowing personnel to make adiustments

during :he test periog, if necessary. Also, Methoa l3A nas i ‘ower
detection 1imit than Method 25. Low concentrations are expected in the
fugitive exhaust ducts (less than 100 ppm). However, Method 25 is
preferred for partially combusted streams (such as in incinerator
afficiancy 1etarminations) or n ather ~asas whera cas streams ith
significantly different VOC compositions must be compared.

In the absence of partial combustion, the compositions of the
fugitive and captured streams typically would not be expected to differ
enough to significantly affect the CE determination. However, the
possibility of varied VOC compositions should be considered during the
planning phase. When multiple-solvent systems are involved, the fugitive
stream from the application and flashoff areas could be enriched with the
high-vapor-pressure components relative to the captured stream that
originates in the drying oven. Also, in processes where cure volatiles
are formed as the coating cures in the drying oven, the gas streams will
differ to some degree. '

3.1.3 Direct-Fired Drying Ovens _

Two issues are associated with performing a CE test on a process
employing direct-fired drying ovens. The first is that there is
destruction in the drying ovens that will not be accounted for in the CE
determination. When direct-fired burners are used to heat the drying
ovens, some VOC's that are present in the ovens will be completely or
partially combusted. The amount of combustion that occurs depends upon
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the oven configuration and the circulation currents within the oven. Any
VOC that is oxidized to CO, or CO will not be measured as having been
captured. This combustion of VOC poses a technical problem outside the
scope intended for this study. For this reason, facilities without the
semplication of inadeterminate incernai Incinerdcicn w~ii: be ;@.2cteq for
the testing phase of this project.

It should be noted that this problem with direct-fired drying ovens
is common to any compliance demonstration method that involves measurement
of the captured or recovered VOC. Whether the captured gas stream or
recovered 1iquid solvent is measured, the value obtained will not account
for VOC combusted in the direct-fired drying ovens.

The second issue concerns the selection of an approoriate test method
anen detarmining OC for 3 unil with a giract-fireg arying dven.  ertnag
is appropriate for measuring partial combustion products created in the
ovens. However, the low-concentration (<100 ppm) fugitive exhaust stream
that also must be measured would suggest that Method 25A is the preferred
method. A <onflict exists teciusa the determinatian of captur: 2 fitiency
must involve the use of the same type or measurement (i.e., daii
measurements by Method 25 or all by Method 25A).

3.1.4 TTE Criteria Governing Distances From NDO's to VOC Sources and
Exhausts

The TTE criterion specifying that NDO's must be a minimum of 4 NDO
equivalent diameters from each VOC source is intended to minimize the
effects of the enclosure on the normal air vectors around the VOC
source. The criterion requiring NDO's to be at least 4 exhaust equivalent
diameters from each exhaust hood or duct is intended to prevent air
entering through the NDO from being channeled directly into the exhaust.
The intended effects of these criteria are important to the -success of the
CE determination. However, as written,:the criteria do not take into
account the relative orientation of the NDO's and VOC sources or
exhausts. This'aspect of NDO p1acement‘ﬁs as important as distance in
determining the interaction of these points in the TTE.

With the NDO's making up no more than 5 percent of the TTE surface
area, the TTE will function as a plenum, essentially equalizing the static
pressure differential across all points of the NDO's. As a result, the
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inward flow through the NDO's will occur in the direction perpendicular to
the plane of the opening. Thus, for the undesirable effects that the
distance criteria are intended to prevent to occur, the VOC source or
exhaust (or the associated air currents) must be directly in front of the
NDO.

As discussed in the summary of Kenyon Industries (Section 2.3),
reliance on distance criteria alone can be a problem, particularly when
small TTE's are desirable. In such cases, a process-imposed NDO or
existing exhaust may dictate separations that cannot be attained. At the
same time, the orientation of the NDO's and VOC sources or exhausts may
assure that the success of the CE determination is not endangered despite
the failure to meet the distance criteria.

A reiatag 1ssue <onc2rns wnerther (he distance Critarti 4re JroL2ctive
enough when the NDO is directly aligned with the VOC source or exhaust.
Additional information on the distance air drawn through an opening will
carry is necessary to resolve this issue.

.1.3 Sizing of Fugitive Exhausts

For the cost and feasibiiity analyses that have been perrormea, Cn=
fugitive exhaust was sized based on theoretical considerations. In a
sizing procedure analogous to that included in the draft TTE/CE procedure,
the estimated fugitive emission rate and the applicable threshold limit
value (TLV) were used to estimate the fugitive exhaust rate necessary to
prevent the TLV from being exceeded inside the TTE. These calculations
resulted in fugitive exhaust rates of about 7,000 to 13,000 cubic feet per
minute (fta/min). The costs of the required exhaust systems exceeded all
other components of the TTE. There is some question that such high
exhaust rates would actually be needed to maintain a healthful atmosphere
within the enclosure. For example, a CE test was carried out at an Arrow
Group coil coating facility using the with/without test option with no
supp]ementa1'fugit1ve exhaust. During the portion of ‘the test with the
TTE in place, the VOC concentration increased but did not approach the
TLV.
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3.2 SPECIFIC PROBLEMS ASSOCIATED WITH THE FACILITIES VISITED
3.2.1 Recycle Streams with Solvent Destruction

Three facilities examined in the study have recycle streams
associated with their drying systems. At ANC, a portion of the
incinerater ~xhaust str2zm is recycled back to the drying oven. Because
the incinerator is not 100 percent efficient in destroying VOC, some VOC
is recycled back to the oven. The recycled VOC biases the amount captured
high, which is to the facility's advantage in a compliance determina-
tion. This issue could be resolved by measuring the incinerator outlet
(both VOC concentration and gas flow rate), assuming that the VOC
concentration in the exhaust equals the concentration in the recycle, and
subtracting the exhaust volume from the inlet flows to obtain, by

gifference, the 4ameunt =7 VOC's going to recyc.2. iT WESTVACS ing
Printpack, a portion of the drying oven gases are recirculated past the
direct-fired burner. Suitable points for determining the destruction of
VOC at these plants are not available.
1.2.2 MNonaffected Y0C Saur~eas

At ANC, a "aouble-scraper” solvent cleaning system for the ccating
equipment cannot be excluded from the TTE, although it is not considered a
part of the affected facility according to a company representative. The
coater cleaning system is an integral part of the coating equipment;
emissions from this system would be expected to be captured by the coater
hood and floor sweep in the same proportions as the coating emissions that
occur at the coater. Thus, the cleaning system emissions would increase
the VOC in both the captured and fugitive streams. The effect of these
emissions on the CE determination would depend on the amount of fugitive
and captured VOC's generated at each emission point in the process. If,
as expected in this industry, the large majority of coating emissions
occur within the drying oven and are captured there, the cleaning system
emissions would add a smaller percentage to the VOC in the captured stream
than to the fugitive stream. This effect would bias the capture
efficiency determination low, which would be disadvantageous to the
facility in a compliance test. At present, this problem has not been
resolved, and it is not known whether the amount of VOC's released from
the system could significantly affect the CE determination. Emissions
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from the coater cleaning system would be expected to be small relative to
coating process emissions, but ANC has been unable to provide any data to
confirm or disprove this expectation.

Nonaffected emissions that enter the affected gas streams also would
affect other comoliance determination procedures such as the liquid/gas
method. However, in a procedure where the captured gas stream or
recovered 1iquid solvent is measured, but fugitive emissions are not, a -
nonaffected source such as this one would be advantageous to the source.
In such cases, only the VOC added to the captured stream would be
detected.

In any case, it appears that, in principle, the coater cleaning
system should be considered part of the affected facility. The system is
intimately 1ssociated with the coating equipment éna 2sSentidi 0 Jroper
operation. It is not known whether this emission source is considered
nonaffected in other jurisdictions.

It should be noted that the presence of the nonaffected source in
this case will not arfect *he aotantial usefulness f che “acility for
testing. TheApurposé of the test program is CO demonstrate that cne
procedure can be carried out, not to determine the actual CE at the test
facilities. Thus, the coater cleaning system could be considered part of
the affected facility for purposes of the test program. '

3.3 CRITERIA FOR SELECTING TEST SITES

In Phase II of this project, two CE determinations are to be
conducted using the draft TTE procedure. In the sections that follow, the
criteria for selecting test sites are discussed, and the potential sites
are evaluated relative to the selection criteria. A summary matrix of the
site selection criteria and facilities is presented in Table 4. Note that
a second Westvaco facility that has not been visited is included in the
matrix. Matrix entries for this facility are based on telephone contacts
with a company representative.

3.3.1 Proposed TTE Meets Procedure Design Criteria

This selection criterion must be met for a successful demonstration
of the CE/TTE procedure. However, one objective df this project is to
revise the procedure as necessary (Phase III). Thus, revisions to the
draft procedure that have been decided upon prior to actual testing should
Je ysad wnen consigering th1s saiection criterion.
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TABLE 4. MATRIX FOR SEL:(CTION OF TEST rACILITIES

Typicat
Direct- proce.s Estimated
Meets fired Degree of run lost
design drying difficulty . Test lengti., Facility Estimated production,
Faclility criteria ovens expected pulnfsn hour - cooperative cost, § hours
American National Can  Yes No Difficult 7 1-5 Uncertain 24,300 0-11P
Westvaco Corp.
Plant (1 Yes Yes Difficult [*] 24 Unlikely 29,800 8
Cofer Road Plant® Yes No Moderate 4 24 Unlikely 22,2009 8
Kenyon Industries Yes® No Difficult 't 4 Likely 24,900 0
Atlanta Film Converting Yes Yes Moderate 3 8 Likely 20,100 0
Printpack Yes Yes Moderate ) 4-6 Uncertain 22,200 0—7b

8|ncludes ambient measurements inside and outside TTE.
bProducfion loss expected only during periods of continuous proc.ss operation.

Cracility has not been visited; matrix entries based on telepho.. contacts.

destimated assuming TYE costs identical to Plant Il and minimum i.sting costs.

eMay be some difficulty in literally meeting distance criteria .iih the proposed T.& configuration under the revised definition of
equivalent diameter. When orientation of NDO's is considered, :fiective compliar.c is achieved (see Sections 2.3 and 3,1.4),
Literal compliance could be achieved with an alternative TTE d.:ign.

f|ncludes four points for ambient measurements inside small VTE'. .



As indicated in Table 4, all the facilities meet this selection
criterion. Although the cost and feasibility studies for ANC and Kenyan
indicate that the use of the drying ovens as components of the total
enciosure would cause problems in this regard, that judgment was based on
an incorrect interpraetatian of the nrovisions of the nrocedure (see
Section 3.1.1). The TTE proposed for Kenyon may have difficulty literally
meeting the distance criteria when the revised definition of equivalent
diameter is used. However, when the orientation of the NDO's, exhausts,
and VOC sources is considered, the intent of the TTE design criteria is
achieved (see Section 3.1.4). In addition, the TTE configuration could be
modified to meet the letter of the design criteria at Kenyon, although
design specifications and estimated costs have not been prepared for a
girferent 7TE configuratron.

3.3.2 No Direct-Fired Drying Ovens

Direct-fired drying ovens introduce complications to the CE
determination that are not desirable for the testing phase of this project
‘see.Section 3.1.3). Facilities using direct-fired drving ovens wil’ not

be selected for testing. :

This selection criterion eliminates Printpack and Atlanta Film
Converting from consideration for testing. In addition, the Westvaco
facility that was visited (Plant II) is eliminated on this basis.

However, Westvaco has a second facility in Richmond that does not use
direct-fired dryers. According to a company representative, the process
and air handling systems at the Cofer Road facility are essentially the
same as those at Plant II. For this reason, the Westvaco Cofer Road
facility 1s considered a candidate for testing pending a site visit. The
ANC drying oven, which is heated with incinerator effluent, could be
considered direct fired. However, unlike most direct-fired drying ovens,
this system affords sampling locations that will allow the VOC destruction
to be accounted for in the CE determination.

3.3.3 Degree of Difficulty of CE Determination

This selection criterion will be applied differently in selecting the
two test sites. For the first test, a site where the CE determination is
expected to be relatively easy is desired. A test at such a site will
allow the project team to gain experience with the procedure under
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favorable conditions. In addition, the procedure itself can be evaluated
without confounding variables.

For the second test, more difficult conditions are desired. This
situation will allow a demonstration that the procedure can be
successfu'y conducted under poor conditions as well as favorabie Jnss.

Among facilities that have not been eliminated by the use of direct-
fired drying ovens, the Westvaco Cofer Road facility is expected to offer
the least difficult test conditions. The TTE at this facility could be
quite large but should not be overly complex. The process lines are
believed to be spaced with ample clearance to avoid interference between
1ines. These tentative conclusions about this facility must be verified
hv a site visit orior to the final selection of test sites.

The ANC Ficiiity s representative of more difficuit congiticns. e
process line selected for analysis is between two others, and the aisles
between lines are commonly used by the operators of both lines. Such
cramped conditions have often been cited by industry as an impediment to
“he ise 7T the TTE nrocedura. The multinle gqas streams and incineratcr
recycie at this facility make testing complicated, as well.

The Kenyon facility also represents a more difficuit site for a CE
determination. While the clearance between process lines is ample, the
process layout, with four separate coating stations, presents a challenge
to enclose. The proposed configuration of four small TTE's requires a
complex fugitive exhaust system; the system will have to be balanced in
the field to maintain acceptable VOC concentrations in all the TTE's.
Alternatively, the TTE could be redesigned as one large enclosure
surrounding the entire process. With this configuration, complications
would include multiple obstructions to be pieced around and the handling
of the final curing oven.

Table 4 includes a rating of the degree of d1ff1cu1ty expected in
setting up the TTE considering the constraints at the facility and the
complexity of the TTE and fugitive exhaust system. The number of test
points is included in the matrix as an indicator of testing complexity.
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3.3.4 Length of Process Runs

If posﬁib]e, one facility with long process runs should be included
in the test program. This would allow the with/without test option to be
conducted. In addition, long periods of constant emissions would allow
some experimentation with test parameters to validate thz test
procedure. For example, the captured VOC stream could be measured before
and after the TTE was constructed to assess the effect of the enclosure on
the performance of the existing capture system. Only Westvaco typically
has process runs of 24 hours or longer.

3.3.5 Facility Cooperation

Conducting the CE determinations would be much easier with the full
cooperation of the facilities involved. A rating of the expected level of
cooperation for =ach faciiity based on conversations with company
representatives is included in Table 4.

3.3.6 Cost

The final selection criterion is cost. Resources for testing are
Timited; minimizing <ostsg will allow the most extensive testing pfogram.
The estimated cost of a CE determination using the iTE proceaura 1s [istea
in Table 4 for each facility. Note that the costs presented do not
include the cost of any lost production experienced as a result of TTE
construction and dismant1ing. A column has been included in Table 4 to
indicate the 1ikelihood that production would be lost during the test
period. The prospect of lost production is 1ikely to figure prominently
in the degree of cooperation shown by the facilities.

The estimated cost of a CE determination ranges from a low of about
$20,000 at Atlanta Film Converting to a high of about $30,000 at Westvaco
Plant II. Estimates of lost production range from 0 hours at Atlanta Film
.Converting and Kenyon to a high of 11 hours at ANC. Loss of production at
ANC and Printpack would occur only if the testing were scheduled at times
of high demand when the facilities were operating continuously. The
actual cost to EPA of the tests may be higher than indicated because data
beyond that which is strictly necessary for a CE determination may be
collected. '
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4.0 CONCLUSIONS
4.1 FEASIBILITY

The construction of a TTE and the subsequent testing according to the
intent of the CE/TTE procedure are feasible at the facilities surveyed.
Note that such factors as the contributicns of recycle flows and the
effect of direct-fired ovens can cause the determination of CE to be less
than straightforward despite the feasibility of the procedure. Such
complications generally will affect any CE determination method, however.

At the two facilities where the proposed TTE would not enclose the
entire drying oven, the cost and feasibility studies indicate that the
drying ovens do not meet all the TTE design criteria. However, this
conclusion was based on a misinterpretation of the provisions of the
procedure that apply to this situation (see Section 3.1.1). Wwhen the
provisions are applied correctly, there is not a problem with meeting the
criteria.

The proposed TTE at one facility could have difficulties in meeting .
the desian crjtaria 1cverning the separaticn of NDO's from VOC sources and
exhausts when the revised definition of equivalent diameter is used. Tnis
situation could occur at other facilities where small TTE's are desired.
As discussed in Section 3.1.4, these criteria specify distance alone; no
consideration is given to orientation. It should be noted that a TTE that
would meet every requirement of the draft procedure could be built at this
facility. The costs for the larger TTE that would be required to do so
have not been calculated during this study.

4,2 COST

A1l cost estimates calculated for this study are based on the
site-specific conditions at the facilities that were visited. Costs at
other facilities could be higher or lower than those presented in this
report, but lower costs would be expected to predominate.. Most facilities
selected for study were referred by industry commenters at the NAPCTAC
meeting at which the draft procedure was presented. These commenters
expressed the belief that the procedure would be difficult and expensive
to conduct; the facilities suggested by the commenters are 11ke1y to be
among the least favorable for the procedure. In addition, the most
difficult process 1ine to enclose was chosen for analysis at each

s
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At the facilities studied, the estimated total cost of conducting a
CE determination using the draft procedure ranges from about $20,000 to
$30,000, excluding the costs associated with lost production. Estimates
of the amount of production time that could be lost during construction
ind {iimantling of the TTE range from none to 11 hours. The estimated
dollar value of lost production is not included in this report because
this information is considered confidential by the facilities. Estimated
costs are summarized by facility in Table 2.

In a1l cases, the largest cost component of the CE determination is
the testing itself. Testing costs are estimated to range between about
$15,000 and $23,000.

Construction and dismantling costs (excluding lost production) for
ine Sroposed Tit's 4re estimateg o range rrom dpout $5,5C0 o Liu,sCd.
The greatest expense associated with the construction of the TTE is the
fugitive exhaust system. These systems account for over half the cost of
constructing the TTE's.

4.3 FLUGITIVE EXHAUST RATE

in@-procegure requires Ihat che secassary iugitive exnaust rat?2 e
determined when designing the TTE. Engineering calculations based on
expected VOC emission rates, estimated capture efficiencies, and allowable
ambient concentrations are used to determine the flow rate. For the
facilities analyzed, estimates of capture efficiency were derived from a
number of sources. For ANC, the value accepted by the local air pollution
control agency for compliance purposes was used. At Westvaco, capture
efficiency was back-calculated from the typical recovery efficiency
achieved by the plant's solvent recovery system. At Kenyon, the capture
efficiency was estimated. The value used for Atlanta Film Converting'had
been estimated for the company by a consultant, and the Printpack value
was based on a previous 1iquid/gas CE test.

The fugitive exhaust rate calculations yielded very high flow rates
(about 7,000 to 13,000 ft’/m1n) which, in turn, resulted in the expensive
fugitive exhaust systems discussed above. There is some uncertainty that
such high flow rates are actually necessary. At least one facility has
conducted the CE/TTE procedure using the with/without option with no
supplemental fugitive exhaust. The VOC concentration within the TTE did
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not reach unhealthful levels. The steps taken to determine the flow rate
need to be documented and validated prior to or during the test program.
4.4 CHOICE OF TEST METHODS

Guidance will need to be established regarding which EPA test method,
Method 25 or Method 25A, should be used in specific cases.

4,5 TEST SITES

The test site selection criteria are presented and discussed in
Section 3.3. A summary matrix is presented in Table 4.

Based on those considerations, the best site for the first CE
determination is the Westvaco Cofer Road facility. However, this
conclusion is based on information received from a facility representative
over the telephone; the facility has not been visited. Confirmation that
(ne congiiions 4T Ihe Facliity 4are 4as described (5 neeged. A pOTEntu.
problem with testing at this facility is that the company may not wish to
host the test.

Either ANC or Kenyon would be acceptable for the second test.
However, some problems are associated with testing at these facilities.
LU S UNCBrTain wnetner ANC wouid wiiingiy J10ST d (8ST. KEePresentatives.
have made it clear that cooperation with the cost and feasibility study
should not be taken as willingness to undergo testing. In addition, the
direct recycle of incinerator effluent to the drying oven introduces
complexity to the testing that is unrelated to the TTE procedure. While
more difficult conditions are desired for the second test, such
difficulties would better be related to construction and use of the TTE.

The management at Kenyon has given no indication that testing at
their facility would be resisted. However, the proposed TTE.at this
facility could have difficulty meeting the NDO distance criteria under the
revised definition of equivalent diameter. A different TTE configuration
could be used at this facility, but such a configuration has not been
analyzed.

5.0 RECOMMENDATIONS

§.1 'FURTHER ACTION ON ISSUES
Several issues that have arisen during the course of the cost and

feasibility study were discussed in Section 3.1. These issues and
recommendations on how to proceed are presented below.
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5.1.1 Drying Ovens Required to Meet the TTE Criteria

As discussed previously, this requirement was misinterpreted when the
cost and feasibility studies were prepared. At a minimum, this provision
should be revised to clarify that the drying oven and temporary enclosure
structure aiz ¢ pe evaluated against the TTE design criteria as a unit.
Further consideration should be given to more sWeeping revisions that
would subject drying ovens to different criteria more tailored to their
unique characteristics. In any case, the procedure should include a
provision to verify that the drying oven does, in fact, contain the VOC
vaporized within it for delivery to the control device.
5.1.2 Choice of Emission Test Method

Additional consultation with the Emission Measurement Branch is
neeged son this issue. Method 25A snould be the rirs: choice for L2
determinations, particularly at facilities that do not use direct-fired
drying ovens. However, some method of verifying that the gas streams to
be tested have the same relative VOC proportions might be desirabie. One.
nossibility vould he to collect a small samole from =2ach sas stream during

the site survey for subsequent analysis by gas chromatograph. Such
analyses should be adequate to determine whether there are significant
variations in the VOC constituents among the gas streams.
5.1.3 Direct-Fired Drying Ovens

As discussed previously, facilities using direct-fired drying ovens
should not be selected for testing. The resolution of the difficulties
presented by these facilities is outside the scope of this project.
5.1.4 TTE Criteria Governing Distances from NDO's to VOC Sources

and Exhausts

These criteria should be reevaluated to determine whether the
relative orientation of the NDO and VOC source or exhaust should be
incorporated. If a decision is reached before the test program begins,
any revisions should be formulated for use during the testing.
5.1.5 Sizing of Fugitive Exhausts

The theoretical basis for the existing sizing methodology and any
available data from CE determinations that have been conducted should be
evaluated prior to testing. During testing, data should be gathered for a
subsequent examination of the relationship between the expected VOC
Isncantraticn 0 the LT oing che ictual concantraticn :xpertenced.
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5.2 SELECTION OF PLANTS FOR TESTING

Recommended test sites are presented below. These recommendations
are based on the site selection criteria discussed in Section 3.3 and on
the conclusions presented in Section 4.5.
Z.c.1 First Test--Westvaco Corporation Cofer Road Facility

The Westvaco Cofer Road facility appears to be the best candidate for
the first CE determination based on information received by telephone. A
site visit should be conducted to confirm this conclusion.
5.2.2 Second Test--ANC or Kenyon Industries

Either ANC or Kenyon is recommended as the second test site. Each
site has potential drawbacks that should be weighed before a decision

between the two is made.

AT Kenyon, the proposed (TL may not meet tre NDO gistanca criter:a
when the revised definition of equivalent diameter is used. If the
criteria are not modified prior to the second test, the TTE at Kenyocn will
have to be redesigned. It is recommended that modifications to the NDO
4ictance ~riteria be considerad ind firalized orior <o the saccnd 4as:t.

It 1s uncertain whether ANC will agree to serve as a test site. This
issue will be pursued with ANC representatives. Another drawback to ANC
as a test site is the complexity of the testing required to determine
CE. This complexity is the result of the incinerator recycle stream and
is unrelated to the construction or use of the TTE.
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APPENDIX A.
DETERMINATION OF CAPTURE EFFICIENCY, DRAFT PROCEDURE



NETERMINATION OF CAPTURE EFFICIENCY

The Environmental Protection Agency is currently developing procedures
for determining the efficiency with which a device or combination of devices
contains volatile organic compounds for treatment by a control device,

Attached is a draft preamble and regulation to be revieved at the meeting

of the National Air Pollution Control Techniques Advisory Committee on

May TR Tnag,

Attacnment



6560-50
INVIRONMENTAL PROTECTION AGeNCY
40 CFR 52
seterminacion of Capture zificrancy

[ AD-FRL- ]

AGENCY: Environmental Protection Agency (EPA).

ACTION:  Proposed revisions of existing rule.

SUMMARY: The t£PA is proposing to revise 40 CFR part €2 to clarify

v e .~ A meAmesamAAT B LI -~ - .. et Aayy

g e e N s
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Appendix G setting forth a procedure for determining the efficiency with

which a device (or combination of devices) contains volatile organic compounds

for entorcemant of vULU reguidCicns ia oCdale wapielenctit on Siaits .. . oone
are deficient with respect to such procedures, or for plans promulgated by
the Administrator. Promdlgation of this procedure will not, of itself,
require a change to any SI[P.

DATES: Comments must be submitted within 60 days after ([ insert date &0
days after publication in FEDERAL REGISTER].

Addresses: Send Comments to: Central Docket Section (LE-131), U.S.
EPA, Attention: Docket No. A-87-13, 401 M Street, S.W., Washington, D.C. 20460,

Docket No. A-87-13 contaihing material relevant to this rulemeking, is
located in EPA's Centraj Docket Section, South Conference Center, Room 4,
401 M Street, Washington, D.C. 20460. The docket may be inspected between

8:00 a.m. and 4:00 p.m. on weekdays. A reasonable fee may be charged for

copying.
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FOR FURTHER INFORMATION CONTACT: Questions regarding the procedures for
determining capture efficiency should be directed to James C. Berry, EPA,
Research Triangle Park Nortn Carolina 27711, telepnone (commercial) 919-54]1-
seG) or (73] 5.9-9605, FSor information regarcing SIPs and enforcement of
SIPs contact Steven J. Hitte, EPA, Wasnhington, D.C. 20360, telephone (202)
382-2829,

SUPPLEMENTARY INFORMAT [ON:

INTROOUCT ION

The EPA is proposing a procedure for determining the efficiency with
ARG 2 ZBYICE L JSTMDITECTON Uv o SEVICES, JIPLUres L ITnTaINe LU, Iniy
how well tne device (or devices) prevents VOC from escaping treatment by an
abatement control device. Such a so called "capture device" may be an enclosed
room, nood, “floor sweeu" or octher means of containing or collecting VOU ih
order to direct it to a control device such 4s a carbon adsorper Oor incinerator.
"Volatile organic compound" (VOC) 1s defined in 40 CFR 60.3 as "any oryanic
compound which participates in atmospheric photochemical reactions; or which
is measured by a reference method, an equivalent method, an alternative
method, or which is determined by procedures specified under any subpart.”

Some SIP's, Subparts of 40 CFR Part 52, define VOC in terms of vapor
pressure, Certain SIP's also give specific exemptions for compounds that
have been determined by EPA's Administrator to be negligibly photochemicaily
reactive, The efficiency of this procedure is not affectd by the definition
of VOC that is used.

The EPA has previously provided guidance on determining "capture
efficiency” in select subparts of 40 CFR Part 60; each of which contains

regulations for new or significantly modified or reconstructed sources in a
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specific industry. This proposal, however, describes a general proceaure for
determining the efficiency of any capture device serving a discrete, new or
existing line, operation or part thereof that produces VOC emissions, regardlesg
~f the industry. The procedure will aid in the enforcement of VOC requlationsg
in SIP's that do not contain an appropriate method or procedure for determining
capture efficiency.

Tﬁis procedure will not of itself require a change to any SIP. It wil}l
merely provide a procedure for determining capture efficiency in the event
that a SIP is determined by its respective State or EPA to be deficient with
mpaaT Tt tuch Tracaduras. ar far the Administrator's use if a Federal olan
must be promulgated for a State. Comments and recommendations for improving
this procedure or suggestions for ano;her procedure are encouraged, but any
romments or suggestions should be explained in detail.

. .y

AU3C GPSPOTEE SEMTIN T C@vision 1D - J0R ar N JEus e
EPA's long-term position that evidenée of violation is ﬁot to be salely

Timited to test results, but violations may be proven by any evidence admissible
under Federal Rules of Evidence.

BACKGRQUND:
The Clean Air Act (CAA) includes requirements that EPA establish national

ambient air quality standards (NAAQS) for various pollutants which may reasonab]y%
be anticipated to endanger public health and weifare. Ozone, which is formed

by complex athospheric reactions between VOC and oxides of nitrogen in.the
presence of sunlight, is one suéh pollutant. The CAA requires that States
implement a comprehensive plan (SIP) that will reduce the ambient ozone
concentrations to below the NAAQS for those areas that exceed it and that wil)

provide for maintenance of the NAAQS for those areas that have attained it.
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Numerous VOC regulations nave been included in SIP's. They vary in
stringency and complexity depending on many ractors including wnether the
source 1S new or existing and whether it is or will be located where the
3ir complies with the NAAQS for ozone, i.e., an attainment area, EZither of
two approaches may be taken by a source to comply with regulations. One
would alter the process or raw materials to lower emissions., An example
would be to substitute low-solvent coatings such as waterborne, powder, or
higher solids where coatings with high solvent content have'traditionally
heen used. The other approach would be to reduce VOC emissions from the

ittty Ty sra2atiog The axnaust Les Trsams. Mest Thata *'e:.;uAi:i;ns PRIEN
source to use either or some combination of the two approaches. .

[f a source's compiiance strategy includes installation of a control system
to treat the exhaust gas, a determination of the reduction achieved by that
system must og Jdart of ne COMpliance ¢2ST. SuCh & JeTEBrmination i3 ‘?i;t??é?;
easy when the VOC is recovered and the reduction can be directly . .:ermined via
a liguid material balance, i.e., measurement of VOC entering and recovered from
the facility. Typically, however, such direct measurements are extremely
difficult., For example, the design of the control system or plant operating
procedures might not be conducive or iﬁ might not be possible to conduct a
fiquid material balance over the averaging period for which compliance is
required by the applicable regulation. In situations where tne liquid material
balance is not available or is not adequate for determining compliance, the
éfficiency of the control system must be determined by‘measuring the efficiencies
of the two major components of the system, the capture and control devices.

The capture device collects or contains the VOC, permitting it to be

directed to the control device which, depending on its design, may racover
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or destroy the VOC, The efficiency of the capture device(s), "“capture
efficiency,” is the fraction of all VOC emissions yenerated by an arfecteaq
facility that is contained and directed to a control device.

The control device receives emissions from the capture device ana eitner
incinerates them or recovers them, as in tne case of adsorbers and condensers,
The efficiency of the control device is the ratio of the quantity of YJC
destroyed or recovered to the quantity delivered to it.

The efficiency of the control system is equal to the product of tne
efficiencies of the capture and control devices and is the ratio of the
amissions destrovea (or racoverad) £o the ~otal of ‘all Y0OC emissions zanerateq
at tne arfected facility. Tne efficiency of the control system 1S a4 measure
only of the capabilities of the capture andg control devices to collect or

contain, and then destroy or recover the VUC emitted at the affected facility,

"

T3V 0T, TawWevernr, BRI shvia I 2UTTOLENCY Ly 9N e Laurns coau s
VOC emissions attributable to the affected facility, the so-called “overall
control efficiency." For example, if a manufactured product has absorbed a
substantial amount of VOC from the process, the efficiency of the control
systam (the capture and control devicas' efficiencies) could be quite hign
yet the overall control efficiency would be lower since the absorbed VOC

could later evaporate from the product,

Conditions that Preclude the Need for Measuring Capture Efficiency

[f a source is 1ocated inside a "total enclosure” and all emissions are
directed to a control device, the requirement to measure the efficiency of
capture is waived, and presumed 100 percent. By definition then, 3 "total
enclosure" precludes fugitive emissions. Such an enclosure can be described

as a structure that compietely surrounds or enshrouds and affected facility
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such that all VOC emissions are containea and directad through an exhaust
stack or into an oven, An entir2 building can function as a total enclosure
if the conditions above are satisfied.
For ~agulatory surnoces, »n anclasyre will e orasumed "tatal™ if Cre

following criteria are met:
1. Access doors and windows in the total enclosure must be closed during
routine operation of the process.
2. The interior of the total enclosure must operate at a lower pressure
than its surroundings so that air flows into the enclosure 4t all "natural
ST 2NTNES lnes. - CATUNY T ArToLsenm g IV 1O N TS UL TS S
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opening that is not connected to a duct in which a fan or a blower is installed,
Examples of NDO's are the entrances and exits to the enclosure which accommodate
raw material and Jroduct flow. Air will flow inward through the NDO's on'v
if fcrced make-up air, if any, 1s i1ntroducea to the total enciosure at a rate
less than the rate at which air is exhausted.

3. The average velocity through all NDO's must be at least 3,600 m/nr
(200 ft/min); This velocity would be calculatead by dividing the difference
between the rate of any forced make-up air and exhaust rate (cubic meters per
hour) by the total cross-sectional area of all NOU's (square meters). If tne
calculated average velocity is between 3600 and 9000 m/hr (200-500 FPM),
however, it will be necessary to verify that the flow through the NDO's is
continuously into the enclosure. Anvaveragekvelocity greater than 9000 m/nr
(500 FPM) will be considered adequate to ensure that the direction of air
flow through the NDO's is continously inward unless there is obvious evidence

to the contrary.
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This set of criteria was selected for the following reasons. Two
autnoritative references recommena tne value of 3, 600 m/hr (200 ft/min)

through enciosure upenings, I[ndustrial Ventilation, A Manual of Recommendea

Practice, 18th Edition, 1984, sublishea by the Americl Conference of Goveramenta}

Industrial Hygienists, and the Air Pollution Engineering Manual, Publication Ap 40
]

2nd Edition, 1973, publisned by the EPA. These references present 3600 m/nr
(200 ft/min) as the higher end of the range uf capturc velocities for contami-
nants releasea at low velocity into moderately still air and the lower eng of
the range for capture of contaminates re]easgd into air in rapia motion, I+
i« also near rne hign ena of recommended valocities for air moving thrayan
spray booths and openings of occupied enclosures in which organic vapors are
generated. A velocity of 3600 m/nr through the NDO's represents a static
pressure drop of about 1.0 Pa (0.004 in. Hy0). This very small pressure
"Z":?’"é."‘",i’.v: HBS TS B IEY AE S 30D GHEE 1:““"."_‘::.“ SoTng e tang - B T T enT
Jow that it should have a negliéiole effect on the performance of any existing
capture devices that serve the affected facility. On the other nand, it is
so-marginal that movement of machinery or even a person past an NDO could
cause a temporary outward flow of air from the NDO,

An air velocity of 9000 m/hr (500 FPM), according to Industrial Ventilatign
and the Air Pollution engineering Manual, is adequate to capture VOC emissiong
projected from a source at high velocity, or even for overcoming dispersive
turbulence in order to capture emissions. The static pressure drop associated
with an air velocity of 9000 m/hr through an.NDO is 6 Pa (.024 in. Hy0). Thé
EPA, therefore, believes that this pressure drop is adequate under practically

all circumstances to overcome any potential disruptive effect of human or
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machine passing by an NDO. The effectiveness of veiocities througn the NDO
of between 3600 and 9000 m/hr in preventing air from being drdwn out af an
anclosure because of exterior influences is not as“well documented; consequently,
when this range of velocities is ancountered, the continuity ot tne diraction
of air flow should be establisned. Techniques for making this determination
include: observation of streamers attached to the perimeter of the NDU's,
smoke released from smoke tubes just inside NDQ's, or tracer gas analyses.

4. Any source of VOC emissions inside the enclosure must be at least

four equivalent diameters (3 times the opening area divided by the perimeter)

EPRR P
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through an NDO from immediately impinging on the source of emissions, causing
turbulence that can force air and VUC from the inside to the outside of the
enclosure hack thrnugh the NDO,

3., The total area of ail NbO's sna:i de tess than 3 percant gr ine
surface area of the total enclosure's four walls, floor, and ceiling., This
requirement will ensure that the area of NDO will always be small compared to‘
the size of the total enclosure,

[f the conditions for presuming that the enclosure is "total" are satisfied
and all emissions from the total enclosure are directed to a control device,
capture efficiency may be presumed to be lUU% and no performance test of capture
efficiency will be required. If any of the five requirements listed above for
a fotal‘enclosure is not satisfied, the source must measure the efficiency of

the capture device(s) as explained below.

The Determination of Capture Efficiency in the Absence of a Total Enclosure
When the source relies on a hood, open-faced booth, floor sweeps, partial
enclosure, or combinations thereof to capture emissions, the efficiency of the

JIpTUre levicats; Tust @ letarmined,
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On several occasions tne EPA nas dttempted to use traditional liquia-gas
material balance techniques to measure the capture efficiency at surface coating
facilities: The liquid VUC measurements were bdased on coatinj consumption
and a VOC analysis using Method 24. Gas-phase ineasurements were made of the
“0C concantration by Method 29 and gas flow rate of all emisions from an
enclosure by Method 2. Attempts to palance tne liguid VOC contained in the
coating with the taotal gaseous VOC (that gelivered to the control device plys
the would-be fugitive losses from the affected facility) gyave results that

varied by as much das + 50 percent,

In evaluating tnese tests and their results to understand why traditiona)

N i Ly Ve e e ; e e - B R
JeTEPT s Ccadtant2 TaUnnT sy I RPN FC LS AP S N 32 tanno PRl

several factors that may contribute to the poor correlation between such

ligquid and gas phase measurements:

‘1) Methcd 24, tnhe rafarencs method far determining VOC from coatings jiveg
an accurite measure 97 Ine mass OT YUC raieased unger S1dnT CONAITIlNs L ooinars:
for those coatinygs cured in low temperature ovens by evaporative drying and
have no volatile organic byproducts. Those coatings that cure by a condensation
reaction release aaditional VOC that may not have been detected by Method 24,
and whose contribution to the total VOC may vary depending on the reaction
conditions but will rarely exceed 10% of the total, Method 24 exposes a
coating to a maximum of 110 degrees. Many industrial ovens operate at siygnif-
icantly higher temperatures which can cause evaporation of additional VOC for
which Method 24 is not sensitive. The maghitude of this additional VOC is
unknown and indeed would likely be zero for many coatings but could be signif.
icant for others,

(2) In many plants it is difficult to measure the net total coating

delivered to the process for any of several reasons:
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° difficulty of determining the net guantity of coating used by some
processes

° difficulty of measuring and recording intermittent solvent adaitions
to a process

° physical constraints of the process and associatead operatinnal
capabiiities

° physical properties of the coating

(3) Method 25, the most commonly used reference metnod for determining the
VOC content of a vapor, does not measure VOC mass but rather the concentration
of carbon atoms. Organic compounds that contain other atoms besides carbon

carsaan 210 3N 33048r23n% Tass 103t Y3 Jwer Than Trnat o gvasdtac v
Metnhod 24. Consequently, results of Method 25 tests must be subjected to a
correction factor based on the concentration and the ratio of carbon to
wlacular weight of each compound in the stream being sampled. This is
d1r71cu£t Jecause-tne V0T JampesiTion S knOwn oniy 11N tNOS@ UrdC2sses wners
the coating cures through evaporation of the carrier solvents, the composition
of the carrier solvent is known, and reaction byproducts are not generated.

(4) To conduct a complete gas liquid material balance often requires a
multiplicity of measurements, both liquid and gaseous, to account for all
VOC which enters and leaves the affected facility.

(5) Finally, since fugitive emissions are usually not measured in a typical
plant-conducted material balance, but rather obtained by subtracting the gas
phase measurement of captured emissions from the liquid phase determination
of the VOC introduced to the process, the resulting material “"balance" is
never subject to any check to assure the balance indeed closes. As a consequence,
the results of such a liquid-gas determination have no inherent verification
that all VOC delivered to the process has been accurately accounted for by

mne !iauia nhase tasts.
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These complicating ractors suggest that a liquid-gas material »alance
based on Methods 1, 2, 24 & 2% approdacn to measuring capture =fficiency (2.g.,
a yravimetric measurement of the net VUC available for capture ana a gas
phase measurement of VUC deiivered to the control device would have the

-

greatest chance for success 17:
(1) The affected facility uses a single known solvent or very simple
known solvent blend.
(2) No VOC is generated as a reaction by-product during the process.
(3) The testar is able to accurately quantify the total amount of VQC
wnicn 2vaporatas within rne afrected facility (the net of liquid feed
and any that can oe accounted raor in the product, waste wdter, etc.)
To positively confirm tne results of such a liguid-gas test, the Agency
will require an ana ysis that identifies and quantifies all VOC species
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balance,

The Agency has also investigated tne potential of direct measurement
techniques such as use of trdcer gases, tracer solvents, smoke guns, dand
ambient air analysis. None of these nold prumise as a quantitative means of
measuring capture efficiency.

As a result of the experience with ligquid-gas material balances_using
the Agencies' Reference Methods identified above and the costs associated with
sbeciating the exhaust gases, cPA is nerein proposing a gas phase method of
determining capture efficiency foundéd on containiny essentially all vapdr
emissions from a process, so tnat they can be withdrawn in a controlled manner
and measured Sy identical Reference Methods thereby avoiding the need to

measure feed rate of VOC or know the composition of the exhaust gases.
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The EPA has promulgated {(or proposed) a variation of this procedure in
several subparts of 40 CFR Part 6U.

1. Subpart RR -- Standards of Performance for Pressure Sensitive Tape

NUER

sating Cperatisns: 53.334{20 03 () 102

P

ind Limat Surfic:

2. Subpart TT -- Standards of Performance for Metal Coil Surface Coating:
60.463(c)(2)(i)(8B).

3. Subpart FFF -- Standards of Performance for Flexible Vinyl and
Urethane Coating and Printing 60.583(d)(4)(i) and (ii).

4. Subpart SSS -- Standaris of Performance for Magnetic Tape Coating

SO TTEE L topUused (L DL ot LUYh L Lunidaely Lo, .LoZn.

5. Subpart VVV -- Standards of Performance for Polymeric Coating of
Supporting Substrates, Proposed at 52 FR 1%906, April 30, 1987,

“he orocedures far measuring capture efficiency srescrihbed in these
subparts are fundamentally based on the whole being equai to tne sum 3F 103
parts, the net VOC available for capture is equal to the sum of gaseous VOC
delivered to the control device and the fugitive losses. I[f the affected
facility and its capture device(s) are encased witnin a total enclosure, all
tne VOC that evaporates within the enclosure can be accounted for by measuring
the VOC in all gaseous outlet streams. The proposed procedure, therefore,
requires that the affected facility and its capture devices be totally enclosed
in order to allow "captured" VOC, that which is directed to the control
device, and the would-be fugitive or uncaptured VOC, which normally escapes
to the atmosphere, to be measured. Specifically, this protocol would require
that EPA Methods 1-4 be used to determine volumetric yas flow rates and any
of EPA Methods 18, 25, 25A, or 258, whichever is appropriate, be used to

determine the the VOC fraction. The product of the VOC concentration and the

iumeLric flow rite oF ine as «iid ieia tne mass Clow ~ate or JOC.
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This wprocedure 15 insensitive to downstream emissions sucn as YuC wnich
subsequently evaporates from wastewater treatment facilities or from the
product, Promuligation of tnis procedure is not intended to imply that such

emissions are automatically exempt trom regqulation,

TR ozourt2 nay =aclose an arfactad faciliiy o in tne of two wavs--by
either constructing a total enclosure around it, or by converting the room
that houses the. affected facility into a total enclosure. Both will be
discussad below.

The source may choose to construct either a permanent enclosure or merely

rig a temporary one for the duration of the test. A variety of coating
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so-called gloveboxes (large enough only to insert hands and arms) to a room
larye enough to house not only the coater, but the entire line or process
Paciraing comelete aczass fir maintananca.  Came sources have incornorated
residential garage and patio doors for quicx, convenient acCCESS .o .rov:ce
for entry of heavy equipment. Others discharge all ventillation air from the
plant through a control device, thereby making an entira building a total
enclosure.

The advantages of a permanent total encliosure are:

1. If all exhaust is vented to a control device, the source will qualify
as having 100 percent capture without being required to measure it,

2. Properly designed permanent total enclosures improve capture efficienCy
and tend to simplify testiny should the source elect not to direct all exhaust
to a control device.

| A temporary total enclosure, on the other hand, is built solely for tne

purpose of measuring the fugitive emissions that ordinarily escape the capture

device(s) that serve the atfected facility. Because it is constructed only
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for the purposes of conducting a test and subject to subsequent removal, tnis
type of enclosure invokes tne following additional raguirements:

1. The process must be operated under congitions that wouid generate
tne hiaghest fugitive emission rate routinelv axpected. For examole. if ~armal
methyl ethyl ketone (MEK) were used in producing one product, but toluene in
anotner, and the solids content and solids use rate were the same for potn
products, the rate of fuyitive MEK emissions would be significantly greatér
than toluene emissions. The difference in this case would be due to differences

in vapor pressure, but uther factors, such as production rate or process
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2. The VOC concentration within the enclosure snould stabilize before
each test period commences. [f a constant concentration is not achieved
dnd the 2anclosurs's atmosuners is at risk of exceeding the lower explosive
timit, or tne taresnoid (LMt s /3L , Jne or Mmore 37 tRe (J11owing Currect: /3
actions should be taken:

(1) The permanent capture devices within the enclosure should be more
strategically located to ensure more of the VOC is captured, leaving less to
aggravate the conditions within the enclosure.

(ii) The location of the temporary enclosure evacuation points should be
reexamined to assure that tnhey do not permit channeling of air directly from
the NDO's, thereby thwarting the capture device which then fails to properly
ventilate the enclosure,

(ii1) The amount of air discharged to the control device or the amount
discharged to the atmosphere, or both, should be increased.

It is recognized that construction of a temporary enclosure may well

influence the effectiveness of the permanent capture devices. OQOne of tne

“al1lawing nrocaduras must he fnllowee =2 araclude measurament: that unaer-
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estimate the true value and minimize the magnitude of overestimates.
1. If tne evolution of VOC inside tne temporary enclosure will ogcur --

a relatively constant rate during tne tast period, the mass flow rate of

taptured emistiant miy

(9]
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in place.

[f the temporary total enclosure is ventilated otner than by the perma-
nent capture devices, ﬁhe new exhaust stream must be tested t¢ &etermine the
fugitive emissions. Capture efficiency may be calculated as tne ratio of
the mass flow rate of captured VOC emissions without the temporary enclosure
V€IOTTS Lm0 I0e TIEL T LN T LED T LLoTurner v NSRRI -
with the temporary enclosure in place. A Capture efficiency greater than
100% is obviously incorrect and suggests the test was not valid. There are
“40 2otantial tauses Shr o tnde mecsylt: ') the crac283 was ot 3t etaady, |
state cond1t1ons; more 2miSsions wera Jenerated when the enclosurs was 2ot
in use than when it was, and/or (2) tne imprecision of the’gas phase test
yielaed the wrong average values of one or more of the captured or fuyitive
VOC mass flow fates.

The first problem can be addressed by evaluating the process conditions
during the test and either retesting in the same manner or using the protoco)
described below for non-steady state. The sacond problem can be avoided by
taking multiple measurements and using statigtical techniques.

2. If tne evolution of VOC is not constant, e.g., the source :s a toll
coater with varying formulations and production rates, the procedure is more
involved since measurement before and after construction of the temporary

enclosure may be meaningless because of changes in operating conditions.

In these cases, it is important that care be taken to characterize the rate



16
at which fugitive emissions are generated in order to properly size the draft
to be exhausted from the temporary enclosure.

Based on an estimate of the effectiveness of the permanent capture
device(s), the maximum VOC evolution rate allowed by fhe operiating permit,
and acceptable VOC concentration to be tclerated in the enclosure, the
ventilation rate required to remove fugitive emissions from the temporary
enclosure can be determined and the enclosure may be designed and sized,

A quick graphical method was devised for estimating the reyuirad venti-

lation rate of a total enclosure., Figure 1 of the proposed procedure presents

TIMY L T LA0CUrR 27T ITenC,  lUrMeS IEPerifiEa TUTTTm o Ine o ane|rcy e udtior

Cc Q
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¢ Tt Cr

which can be rearranged to the form,
GZ - Ee ﬁ Cs
where: E£. = Capture Efficiency

Q
c

the volumetric gas flow rate at standard conditions (m3/hr),

the VOC concentration at stnadard conditions (ppmv),

the subscript “c" denotes parameters of the captured emissions
stream, i.e., the one directed to the control device, and

the subscript "f" denotes parameters of the would-be fugitive
emission exhaust stream.

The sum of the ventilation rates for the fugitive and captured emission
streams and the requirement that the average air velocity through‘NDO‘s be at
least 3600.m/hr (1 m/s), determines the a}lowable area of all NDO;§. The
minimum size of the temporary enclosure is then fixed by the requifement that
the total area of the NDO's ve less than five per cent of the total surface

area of the enclosure.

“ne tamoorary anciosure <in tnen bSe designed and :onstructad. therebdy
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allowing the mass flow rates for captured and fugitive VOC to be measureq.
The capture efficiency is then calculated as tne ratio of the mass YOC flow
rate in the stream to the control device (captured emissions) and the sum of
all of the gaseous emissions from tne enclosure (tne captured ana fugitive
emissions).

It may be possible to conduct a capture efficiency test without construc-
ting a total enclosure if the operator can close the room ar building that
nouses the affected facility and alter the ventilation air exhaust to permit
measurement of all exiting gases. 70 properly conduct the test, there can be
no sources of VUC within the room during tne test other than those from tne
affected facility. The mdss flow rates or VUC 1n tne captured ¢na Tugit:Jz
emission streams must then be measured, Capture efficiency is calculated as

the ratio of the mass flow rate of VUC delivered to the control device to the

Y
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rhe uttliicy af using n2 existing sSTruccture 15 a Semporary enciosure i,
frequently limited because of practical limitations in measuring emissions
from a large number of building or process vents simultaneously.

Cost of Determining Capture Efficiency via Gas-phase Measurements

The cost of conducting a capture efficiency test using direct, gas-phase
measurement of all emission streams, fugitive as well as captured, depends
largely on the approach that a source chooses to measure the fugitive emissions_
[f a source uses the room or building that houses the affected-facility as -a
total enclosure, the cost will be a function of tﬁe number of exhaust stacks
.that convey VOC from the affected faciiity and/or buiiding to the atmosphere,
and the number of ducts that convey VOC from the affected facility to the

control device, The cost is expected to be about $2,500 per test point in

addition to travel and set-up expenses of the test contractor,
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[f the room or building has numerous exhaust stacks, the construction of
a total enclosure around the affected facility will likely reduce the cost of
the taest because although the cost of 4 temporary total enclosure is estimatea
ar $5,00U - 110,000; ‘% would nave 3nly cne exhaust stack *o be tactad, [(The
VOC flow in the duct to the control device must be measured in any event.) B3y
effectually reducing to one the multiple exhaust stacks that otherwise would
have to be tested, construction costs of a temporary enclosure would likely
be completely offset.
Although the cost of a permanent total 2nclosure could de double that of
S2RUQrITY R, zven TT0%e Tl WU D@ 005D TomTiTa s CoTman s T
as the capture efficiency test would be waived; no additional test costs
would be necessary if it meets conditions for 100 percent capture efficiency
23 sgacifiag in =nis orovgsal. Recause ficilities that usa YOC are considérqd
susceptible to fires, tie scurce may also realize some savings in fire
insurance premiums if the affected facility is properly isolated from other
parts of tnhe plant.
Regulatory Impact
Under Executive Order 12291, EPA must judge whether a regulation is
"major" and therefore subject to the requirement of a regulatory impact
analysis.
This action does not require revision of existing SIP's or changes to
‘ny SIP Fegu]ations. [ts purpose is to establish the test procedure that EPA
and the States use to deterﬁine capture efficiency when enforcing SIP
regulations where test methods or procedures do not exist in the =2nplicalbe SIP.
This proposed regulation is not a major rule because it will not result

in an effect on the economy of $100 million or more, nor will it result. in an
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increase in costs or prices to industry. There will be no adverse impact on
tne ability of U. S.- based enterprises to compete witn foreign-oased encer-
prises in domestic or export markets. Because this amendment is not a major

regulation, no regulatory impact analysis is being conducted.

Regulatory Flexibility Act

Pursuant to the Regulatory Flexibility Act, 5 U.S.C., Section 601 et
seq., whenever an Agency is regquirea to publish a general notice of ruleﬁaking
for any proposed or final rule, it must prepare and make available for public
comment a regulatory flexibility analysis which describes the impact of the
~uoe o iing: T I P DTt S o TElaEs ., TThan Slant ToIT
governmental jurisdictions). The Administrator may certify, however, that
the rule will not have a significant economic impact on a substantial number
sfotmall osnnities, A

This amenament will have no adverse economic i1mpact on smail entitres,
[ts only purpose is to ensure that EPA and the States have an appropriate
procedure to enforce SIP VOC regulations. No new SIP regulations are being
proposed, although the States whose SIP's do not contain a procedure or test
method for determining capture efficiency will be required to use this method,
Since this amendment does not significantly change the status quo for such
entities, [ nereby certify that this regulation will not have a significant

economic impact on a substantial number of small entities. This regulation

therefore does not require a regulatory flexibility analysis.



20
Paperwork Reduction Act
This rule does not contain any information collection requirements
subject to the Office of Manayement ana Budget review under the Paperworx

Jeductinn Act of 1980, 44 J.S.C., 3501 et seq.

List of Subjects in 40 CFR Part 52
Air pollution control, Jzone, Sulfur oxides, Nitrogen dioxiage, Lead,

Particulate matter, Carbon monoxide, Hydrocarbons.

Jate Lee M, .1omas
Administrator
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The EPA Proposes to Amenda Title 40, Chapter [, Part 52 of the (Codge or
Federal Regulations as Follows:
l. The authority citation for Part 52 continues to read as follows:
Authority: Section 110 of tne Clean Air Act 4s amended, 42 U.S.l, 7410,
2. section 32.1c is amenueu-oy revising pdragrapns (c) introcuctury
text and (c)(l) to read as follows:
§ 52.12 Source Surveillance.
7*****
(c) For purposes of Federal enforcement, the following test procedure

snall be used:

(1) Sources subject [o ecliler SLate S apiementation pidns Inal .o u:

specify test procedures or plans promulyated by the Administrator, will be

tested by means of the appropriate procedures and methods prescribed in

~ . e PR pew

- e ia e em ea Sy ipees e N . e —
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-l .

will ..e tnhe method or methods whicn are most consistent with the applicanle

provisions of the plan.

* x ok % x
3. Section 52.23 is amended by revising paragrapn (b) to read as rollows:
§ 52.23 Violation and enforcement.
(a) * * *
(b) The promulgation of test methods under Parts 52 and 60 is not

intended as a limitation on the use of evidence that would be otherwise

admissible under the Federal Rules of Evidence.

****.*
4. A new Appendix G is added to Part 52 as follows:

Appendix G - Procedures for Plan Enforcement by EPA
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The procedures in tnis Appendix are referred to in § 52.12(c)(l) ana (2]
(Source Surveillance) of 40 CFR Part 52, Subpart A (General Provisions).
These procedures shall be used in the determination of compiiance with SIP
fayuidt.ons when the SIP fails to specify a test method or procedurs or wnen
EPA promuigates SIP regulations. This requirement may be waived if tne
source is either able to demonstrate compliance by an alternative procedure
or is able to measure capture efficiency by an alternative metnod or procedure

to the satisfaction of the Administrator

Procedure G-1 -- Determination of Capture Efficiency

B R R
e b

The procedure descriped below prescribes how EPA Reference Methods for
gas phase measurements of volatile organic compounds (VOC) mass flow rates are
"2 %2 ized 3 determine the offectiveness of a device or combination of 4
devicas lila€ €CONCAIN 4dana :i2:iver (UL 0 4 Ccontrol uevice,

1.0 Principle and Applicability

1.1 Principle

This procedurevis foundea on the principle that in a material balance
around a source of VOC emissions, the VOC that evaporates, and is either
captured or allowed to escape, is equal to the net VOC in the liquid feed
that is available for capture, ie., the whole is equal to the sum of its
parts. By construction of a suitable total enclosure, all VOC emissions
generated at an affected facility are directed through ducts suitable for
measuring both gas flow rate and.concentation of VOC. Capture efficiency is
then determined by calculating the ratio of: (1) the emissions delivered to
the control device to '(2) tne total emissions, i.e., the sum of emissions to

the control device plus those exhausted to the atmosphere.
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1.2 Applicability

This procedure is generaily applicable to all sources of VJC tnat are
served by & capture device and wnich can be segregated by a temporary or
permanent total enclosure,

This procedure by itself may not be adequate for determining compiiance
if the applicable regulation holds the affected facility liable for emissions
that occur downstream, Examples would be evaporative losses from process
wastewater, scrapped process feed, and final product. In such case, informatign
on those emissions would de regquired in addition to this procedure to certify
~omoliance.

2.0 Definitions

2.1 Affected facility means any process, line or operation that is

subject to a regulation or standard.

- Lo T id

TLSTUTR SBwral Rans o aGu. Lo ocsae ctom. o or wesd - MRCTe

means of containing or collecting VOC and directing those VOC into a duct.

2.3, Capture efficiency means the fraction of all VOC generated by ang

released at an affected facility that is directed to a control device.

2.4 Control device means any equipment which reduces the quantity of

VOC that is emitted to the air., The device may destroy the VOC . secure it
for subsequent recovery by regeneration or disposal. Exampies of control

devices are incinerators, carbon adsorbers, and condensers.

2.5 Control device efficiency means the ratio of the VOC destroyed or

recovered by a control device to the VOC delivered to the control device,

usually axpressed as a percentage.

2.6 Control system means any combination of capture and control devices,
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2.7 Control system efficiency means the fraction of gaseous VOC that

is generated at an affected-facility tnat is prevented from entaring tne
atmosphere as a result of the performance of its capture and control devices.
Mathematizally it is &the praduct of tne acllective efficiencies of the capture
and control devices.

2.8 Equivalent diameter means four times the area of an opening divided

by the perimeter,

2.9 Exhaust rate means the volumetric flow rate (m3/m1n) ot gas tnat is

withdrawn from a given space.

CATTED TAK@el 20T TEANY 10T D iuWDn VIO i A ligrE Lo an
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one or more fans to replace air that has been exhausted.

2.11 Fugitive emissions (F) means all emissions that escape an affected

“acitiny's captura Adevicals) and subsequently escave to %the atmosuhere.

2,12 ' iatural grart opening means :ny permanent Spening 3 oa £Iom, oulog,

or total enclosure that remains open during operation of the facility and is not
connected to a duct in whicn a rfan is installed. The "natural draft," rate and
direction, across the opening is a consequence of the difference in pressures

on eitner side of the wall containing the opening,

2.13 0Overall control efficiency means the fraction of all the VOC

generated by an affected facility that is prevented from entering the
atmosphere as a result of the performance of the control system that serves
the affectéd faéi]ity. The overall control efficiency may be iess than that
of the control system because of additional VOC emissions downstream of the
affected facility such as subsequent evaporation of VUC from spray booth
wastewater or of solvent that leaves the process in the product.

2.14 Temporary total enclosure means a total enclosure that is constructed

3r ina fo0iw Juroose Of measuring fugitive emissions from an atfacted facilitv,
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2.1% Total enclosure means a structure that completely surroundas a

source of emissions so that all VOC emissions are contained for discnarge,
With a total enclosure there will de no fugitive emissions, only stack emis-
sions. The only openings in a total enclosure are forced make-up air ang
exhaust ducts and any NUQ‘s such as those that allow raw mdterials o enter
and exit the enclosure for processing. All access doors or windows are
closed during routine operation of the enclosed source.

2.16 Volatile organic compound (VOC) means any organic compound whicn

participates in atmospheric photochemical reactions or which is measured by g4
~afarence method. ar which is determined tv procedures specified under any
subpart. Some suoparts of 40 CFR Part 32, tne >iP's, derine tne cerm oy
vapor pressure. Certain SIP's also yive specific exemptions for compounds
that have been determined by EPA's Administrator to be negligibly photo-
temlods s TRracTlee. TR 20TV IO, 0T TNTE D T P TRCLIM Dvonn et

of VOC that is used.

3.0 Applicable Reference Methods

Method 1 Sample and Velocity Traverses for Stationary Sources, 30U CFR 54,
Appendix A,

Method 1A Sample and Velocity Traverses for Stationary Sources with
Small Stacks or Ducts, (proposed 48 FR 43955, October 21, 1983)

Method 2 Determination of Stack Gas Velocity and Volumetric Flow Rate
(Type S pitot Tube) 40 CFR 60, Appendix A.

Method 2A Direct Measurement of Gas Volume Through Pipes and Small
Ducts, 40 CFR 60, Appendix A,

Method 2B Determination of Exhaust Gas Volume Flow Rate from Gasoline

Vapor Incinerators, 40 CFR 60, Appendix A,
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- Method 2C Determinatian of Stack Gas Velocity and Volumetric Flow Rate
from Small Stacks or Ducts (Standard Pitot Tube), {proposed 48 FR 48956,
October 21, 1983),
metnoa 20 Measurament ~f Gas Volume Flow Rates in Small Pioes and
Ducts, (proposed 48 FR 48957, October 21, 1983),
Method 3 Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry
Molecular Weight, 40 CFR 60, Appendix A.
Method 4 Determination of Moisture Content in Stack Gases, 40 CFR 6U,
Appendix A,

e ol

40 CFR 60, Appendix A,

Method 25 Determination of Total Gaseous Nonmethane Organic Emissions
s Jarmon. W OFR 50, dnpendix 4. .

detncg 25A  JetarmiAation O Tutal Gasecus Jrydnic CINCENCrations L1
A Flame Ionization Analyzer, 40 CFR 60, Appendix A.

Method 258 Determination of Tatal Gaseous Organic Concentration Using a
Nondispersive Infrared Analyzer, 40 CFR 60, Appendix A,

4.0 Procedures

4.1 Initial Qualitative Assessment of the Existing Capture Device(s)

The affected facility's permanent capture device(s) should be evaluated
to determine if 1t'(they) may be presumed to be 100 percent effective, If the
permanent capture device is a total enclosure and all emissions are delivered
to a control device, a test of the.capture efficiency is presumed 100% and a
test is not necessary. The criteria for waiving the test are: (1) the average
face velocity of air through all NDO's of the enclosure shall be at least

3,600 m/hr (200 FPM); its direction should be dembnstrably continuous into

LaS@0Us LTualite Lomoounds Ly Lan L TTImanan I nony
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the enclosure at all openings; (2) any source of VOC shall be a minimum or
four equivalent diameters from eacn natural draft opening; (3) tne cumulazive
area of all NDO's shall be no greater than five percent of the surrace area
)f the total enclosure; (4) all gas streams from the total enclosure snall pe
directed to a control device; (5) all access doors and windows, 2xcept wnen
used as NDO's, must be closed auring routine operation of the process,

Any oven or dryer that is intended to function as a total enclosure or
as 4 structurai component of a total enclosure must also meet the same criteriga,

4.1.1 Average Face Velocity at the Natural Oraft Openings

The average fice veloci<v tnrouah the NDO's., .. is calculatez as the
quotient of the volumetric rliow rate OF naturai draft air drawn 1n1to tne
enclosure and the combined areas of tne N0OO's. The volumetric flow rate of
air drawn into the enclosure is equal to the net vblumetric flow rate of

MG SR A S SONUI 5 | R BT ARV SY Falc I

4.1,1.1 Net Forced Exhaust Air Rate

The flow rate in each duct or stack through which forced air is supplied
to or exhausted from the enclosure {including the oven when a part of the
enclosure) shall be measured using EPA Methods 1-4. Each flow rate must be
normalized to standard conditions.

The net forced exhaust air rate (Qpgrceq) 15 then calculated by:
9
Q 2: 4
C; = ak
!

the volumetric gas flow rates (m

m n

Qrorced = i 2: in o

! J 1

3/hr),

Where: in, ch and Qak
i = each stack tnat forceably exhausts fugitive emissions

from the enclosure (or oven) to the atmosphere
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J = each exnaust duct from the total enclosure {(or oven)
to the control device,
k = each forced make-up air duct to the enclosure (or

oven); and
m, n, and q = the number of i, j, and k stacks or ducts,
respectively.

4.1.1.2 Average Face Velocity at the Enclosure's Natural Draft Openings

m n q
DI A QCJ' Y
o= 1=1 j=1 k =1
z
&
Where: A = area (m?)
{ = each NDO, and

"na amper 00

4.1.1.3 Direction of Air Flow‘

If Qrorceq < 0, tne air flow tnrough NDO's is from the inside of the total
enclosure to the outside and the criteria for a total enclosure is not satisfied.

If Qrgrced > U, the test for direction of air flow through NDO's is dictated
by the average velocity that is calculated from the net forced exhaust air
rate from the enclosure.

If Vo > 9000 m/hr (500 ft/min) tne direction shall be presumed to de
into the enclosure at all times (unless there is some obvious indication that
backdrafts are occurring).

If 3600 < \‘)o < 9000 m/hr (200 < Qo < 500 ft/fm'n) the direction of airflow

shall be monitored for a one hour period during which the forced exhaust air and
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make-up air rates are determined. Ouring the one-hour test typical process

conditions shall exist and normal plant activities shall take place,

4,2 Determination of Capture Efficiency

4,2.1 Basic Reguirements

In order to determine the efficiency of a capture device at an affacteaq
facility, two basic reguirements must be met:

a. All captured and fugitive VOC emissions from the affected Facitity
snall be contained and exhausted through stacks suitable for yds phase neasure-
ments by the appropriate metnods specified in Paragraph 4.2.4.

B, Juring a verformance test, the owner or operator df an affecred
facility collocated with other sources of VOC snail isoiate tne arrecteq
facility from the other sources.

These two requirements shall be accomplished using either of the procedures

CEe: Colariernone - Ll T

4.2.2 (Recommended Qption) Build an Enclosure Around the Affected Facilitz.

4,2.2.1 General Design and Ventilation Requirements for All Total Enclosures‘

a. Air flow through any NDO must de into the enclosure at a minimum
avérage velocity of 3,600 m/hr (200 ft/min), If tne average velocity is less
than 9000 m/hr (200-500 ft/min), the direction of flow will have to be verifieq
according to paragraph 4.1.1.3.

b. Any source of VOC snhall be a minimum of four equivalent opening
diameters from each NDO.

2. Any NDU shall be a minimum of four equivalent duct or hood diameters

from each respective duct or hood through which air from the enclosure is

exhaustad unless the enclosure is a permanent installation.
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d. The total area of all NDO's shall be a maximum of five percent of
the total surface area of the enclosure.

e. The VOC concentration inside a temporary enclosure must not continue
to increase but snall reach a constant level before each test period commences.
A continuiné increase of VOC concentrations within the enclosure that place
the enclosure's atmosphere at risk of exceeding the lower explosive limit (or
the threshold limit value for employees if that is the design criteria),
indicate one or more of the following corrective actions should be taken.

(i) The permanent capture . ices should be more strategically located to
s aner T otna U0 D tapturad,

(ii) The location of tne temporary enclosure evacuation points snoula be
reexamined to assure that they do not permit channeling of air directly from
“he MNC's. thereby failing to uroperly ventilate the enclosure.

LTIy e amount S sir rTanarnaaq 1o the Lontotiogavics, orotng oamount
discharged to the atmosphere, or both, should be increased.

4,2.2.2 Determination of Capture efficiency When the Process is
Generating Fugitive VOC Emissions at a Constant Rate

a. Steb l: Determine Mass Flow Rate of Captured Emissions

The gas flow rate and VOC concentration shall be measured in all exhaust
ducts that direct VOC emissions to a control device via the appropriate

analytical methods listed in paragraph 4.2.4. The captured emissions mass

flow rate (C) snall be calculated as follows:
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n

T = Z OC-XCC.-
. J J
=1

Where: Q. = the volumetric gas flow rate at standard condi<ions ’3/hr),
Te & tne »CC concencracion 3¢ sTdngdrd Cungilicns o gpny,
j = each exhaust from the total enclosure (and oven)‘to
a control device, and
n = the number of exhaust ducts from the total enclosure (ang

oven) to a control device.
Note that the VOC concentration, C., here and in subsequent aquations, is either
an average based on the number and duration of bag samples that are taken
Iroine Iategritagc LT aedrlge Lo IITTOUNCUS L TRART e Inan s T
the period of the test.
b, Step 2: Construct a Temporary Enclosure with or without Additional

anmtoanian i3 Tactl

f0l

a oTyoInn luurn:,

Adciticna; ventiiation s any 2xpausted ircm tne anciosure as a
result of installation of additional fans or an increase in the capacity of
an existing fan eis or of which is contemporaneous with construction of *he
enclosure, |

C. Step 3: Determine Fugitive Emissions
(i) 1If additional ventilation is used, the air flow rates and VOC
concentrations shall be measured in all ducts, stacks or vents that do not

exhaust to a control device, The fugitive emissions mass flow rate shall be

calculated as follows:

m

Z Of,XCf.
iT 1 1

-
1}

the volumetric gas flow rate at standard conditions (m3/h,)

Where: Of

C¢ = the VOC concentration at standard conditins (ppmv),
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each fugitive emission exhaust stack from the temporary
total enclosure (and oven), and

—_
1]

3
"

the number of fugitive emission exhaust stacks
from the temporary total enclosure (and oven).

(ii) If no additional ventilation is selected, tnen proceed directly
to Step 4.

d. Step 4: Determine Mass Flow Rate of Captured Emissions with the
enclosure in place.

The gas flow rate and VUC concentration shall be measured again in all
exhaust ducts that direct VOC emissions to a control device via the approoriate
analytical methoas listed in paragrapn 4,2.3. These measurements snail oe
made with the temporary enclosure in place and functioning., Simultaneously

the mass flow rate of fugitive emission (if any) must also be measured.

s LED . lasdUiale Jeuturn TTTrancy o . 38 T2 UwWs:
C
EC=FC
* Le

Where the subscript "e" denotes the mass flow rate of captured emissions
determined with the enclosure in place.

If no additional ventilation is used, F = 0, and the capture efficiency
equation becohes:

- L
c T, |
f. If Ec > 1.0 either the process was not at the same steady étate with

and Qithout the en&losure, or the imprecision of the individual gas-phase’

had not been overcome by a sufficient number of measurements, If this situa-

tion occurs, the operator should either revaluate the process conditions and

repeat the test making more gas-phase measurements of both captured and
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fugitive emissions, or conduct the test according to paragraph 4.,2.2.3.
4,2.2.3 Determination of Capture Efficiency wnen the Process is not

Generating Fugitive Emissions at a Constant Rate

a. Step l: Determine Mass Flow Rate of Captured Emissions
Without the enclosure in place, the gas fiow rate and VOC concentraticn
shall be measured in all exhaust ducts that direct VOC emissions £3 a controi
device via the appropriate analytical methods listed in paragraph 4.2.4,
Measurements shall Se made wnile tne process is emitting VOC at or near its

maximum rate. A minimum of three tests from 30 minutes to 3 hours in length

should be conducted for each set or process conditions. The mass flow rate

of captured emissions (C) snall be calculated for e2acn set OoF process “ShGi sions

as follows:
n
~. S Q. xC.
where: Q. = the average volumetric gas flow rate at standard congicign
(m3/hr),
Cc = tne average VOC concentration at standard condition (ppmv)
J = each exhaust from tne total enclosure (and oven) to
a control device, and
n = the number of exhaust ducts from the total enclosure

(and oven) to a control device.
b, Step 2: Determine Ventilation Rate and Size of Temporary Enclosure
(i) Estimate the highest total solvent vapor evolution rate expecteq

to occur inside the enclosure for eacn production or operating period during

the test.

(ii) Identify the values of Q. and C. that were measured for the

same process conditions in Step 1.
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(iii) Estimate the cumulative capture efficiency of the existing
capture devices including the oven.
(iv) Choose or estimate the maximum desired concentration of
fugitive emissions in the enclosure's fugitive exhaust duct or stack.
(v) Determine the ventilation rate from Figure 1 or calculate it by

the following equation,

C

where: E.* = the estimated capture efficiency

T TnE oounAetrtT o 1as TToYw T @ 3T ITanaars ongiTooond
C = the VOC concentration at standard conditions (ppmv),
the subscript "c" denotes parameters of the captured-emissions stream,

i.e., the one d1rected to the control device, and the subscript "f"
12n0Tas sarametars 1 the “ygitive smissions axhaust str-sam,

(vi) Determine tne maximum cumuidtive 4area ¢t ine tempc -y :I3tal
enclosure's NDO's by the following equationn:

a2 3 (m¥ne) | Of(ftI/min)
ndo ~ 3500 m/hr 200 ft/min

Where: Apdo = Maximum cumulative area of the temporary enclosure's
NDO's, m¢ (or ft2),

Qf = ventilation rate determined in (v), and
(vii) Determine the minimum surface area of the temporary total enclosure,
Ae, by the following equation:
Ae = 20 Apdo
c. Step 3: Construct a Temporary Total Enclosure
The temporary enclosure must meet all design and ventilating requirements
calculated in Step 2 or otherwise specified in paragraph 4,2.2.1.

4. Step 4: Determine Fugitive Emissions
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The air flow rates and VOC concentrations shall be measured in all ducts,
stacks or vents that do nto exhaust to a control device, via the appropriate
analytical methods listed in paragraph 4,2.4. The fugitive emissions mass

flow rate, F, shall be calculated as follows:

m
i=1
Where: Q¢ = the volumetric gas flow rate at standard conditions.(m3/hr),
Cs¢ = the VOC concentration at standard conditions (ppmv)
i = each fugitive emission exhaust stack from the tamnarary
LOT3L :hCoC3ure Lneosvent,
m = the number of fugitive emission exhaust stacks

from the temporary total enclosure (and oven), and
d. Step 5: nNetermine Mass Flow Rate of Captured Emissions with the
RCINITUIT N THACR N CUNETIINING 1S T iows: |
The gas flow rate and VOC concentration shall be measured again in

all exhaust ducts that direct VOC emissions to a control device via the
appropriate analytical methods listed in paragfaph 4.2,3, These measurements
shall Se made simultaneously with the measurements for determining the fugitive
emissions mass flow rate. The captured emissions mass flow rate, £, shall be
calculated by the following equation:

n
=z 0 . X-C .
t ; z; , ¢; ¢

Where: Q. = the average volumetric gas flow rate at standard conditions
(m3/he), ‘
Cc = the average VOC concentration at standard conditions (ppmv),
J = each exhaust from the total enclosure (and oven) to
a control device, and
n = the number of exhaust ducts from the total enclosure

ing Jven) o 3 <AnTrni tavica.
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The subscript "e" again denotes the captured emissions mass rlow rate

determined with tne enclosure in place.
e. Step 5. Calculate Capture Efficiency (E.) as Follows:

Ce

Le

4,2.3 (Alternate) Use tne Room that Houses the Affacted Facility as
a Temporary Total Enclosure

a. Step l: Determine Fugitive Emissions Mass Flow Rate.

Shut down other sources of VOC within the room. Using the appropriate
- metnods specifiea in paragrapn 4.2.4, measure the air flow rates and VOC
concentrations in all outlets té the atmospnere sucn ds tne Duliding

ventilation system, windows, tne discharge vents from process ovens, etc.

m
e = S— QF: XCF;
Where: Qf = tne volumetric yas flow rate at standard conditions
(m3/hr),
Cf = tne VOC concentration at standard conditions'(ppmv),
i = each fugitive emission outlet or stack to the

atmosphere, and

m = the number of fugitive emission outlets or stacks
to the atmosphere,

b. Step 2: Determine the Mass Flow Rate of Captured Emissions.

The gas flow rate and VOC concentration shall be measured in all exnhaust
ducts that direct VOC emissions to a control device via the appropriate
anaiytical methods listed in paragrapn 4.2.4. Measuremeﬁts shall be made
simultanecusly with the measurements of fugitive emissions in Step 1 above.

The captured emissions mass flow rate (C) shall be calculated as follows:
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n
-C— = Z L)C\] X CCJ
J =1

Where:

£
O
[l

= thg volumetric gas flow rate at standard conditions
(m2/hr),

Cc = the VOC concentration at standard conditions (ppmv),

j = each exhaust from the room serving as the total
enclosure and from the oven to a control device, and

n = the number of exhaust ducts from the room serving as
the total enclosure and from the oven to a control device.

e. Step 4. Calculate Capture Efficiency (E.) as follows:

[

F+C

4.2.4 Analytical Procedures

. The mass flow rate of VOC shall be determined for each emission stream

)

TR0 TN Agpenaty - 1T ey IR et
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(i) Method 1 (or 1A) for sample and velocity traverses.

(ii) Method 2 (or 2A, 28, 2C, 20 as appropriate) for velocity and volumetric
flow rates.

(iii1) Method 3 for gas analysis.
(iv) Method 4 for stack gas moisture.
(v) Any of Methods 18, 25, 25A, or 2%B as appropriate for VOC concentration

5.0 Development of Baseline for Monitoring and Recordkeeping

During the performance test (or inspection of an enclosure to determine if
the capture efficiency test can be waived), the amperages'on the fans that
evacuate the capture devices (or the total énclosure) as well as operating
parameters of the line such as speed, coating feed rate, etc., shall be

recorded, Subsequently, an inspector may compare these baseline values to



e
W

contemporaneous operating values to ensure: (1) that the capture device(s)

(or total enclosure) continues LJ De operated at tne conditions under wnicn

the performance test or evaiuation was conducted, and (2) the affected facility
is not operating at rates that would generate fugitive emissions in axcess of the

rate when the performance test or evaluation were conducted.



APPENDIX B. SITE VISIT REPORTS

American National Can Company
Westvaco Corporation
anyon . agusIrTUas
Atlanta Film Converting Company
Printpack, Inc.



AMERICAN NATIONAL CAN COMPANY



401 Harrison Oaks Boule
Cary, North Carolina 2°
Telephone (919) 677~
FAX (919) 677~

MIDWEST RESEARCH INSTITU
Suite

Date: May io, 4989
(Finalized October 20, 1989)

Subject: Site Visit--American National Can Company, Hammond, Indiana
Investigation of the Temporary Total Enclosure Method for
Measuring Capture Efficiency
EPA Contract No. 68-02-4379, Work Assignment 26
ESD Project No. 87/07; MRI Project No. 8951-26

From: Stephen W. Edgerton < E;;;

b “iran Totlatd

cPA;CPB/CAS (iMD-135)

U. S. Environmental Protection Agency
Research Triangle Park, N.C. 27711

[. Purpose

1e it T1E3T 4dS IONQUCT3Q T3 dgdtner ATOTMALT AN Tar I2narminTrg
Ne C3sT oing c=2as3ihtiily o7 I3ngucIing 4 l3pture srTiciency L3St
facility using the temporary total enclosure (TTE) protocol.

v W

II. Place and Date

American National Can Company
Hammond Plant

2501 165th Street

Hammond, Indiana

February 8, 1989

III. Attendees

-

American National Can Company (ANC)

Robert Gere, Manager of Environmental Affairs
James E. Meadows, Litho Coordinator
Hugh Orr, Safety Coordinator

u. S. Environmenta] Protection Agency (EPA)

Karen Catlett, ESD/CPB
Candace Sorrell, TSD/EMB
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Midwest Research Institute (MRI)

Stephen Edgerton
Roy Neulicht
Van R. Vogel

IV. Discussion

The visit began with a meeting among the attendees to discuss the
purpose of the visit and to go over the gquestionnaire sent to ANC in
advance of the visit. The meeting was followed by a tour of the
production facilities and-an extended period of data gathering. During
this period, the operation of the process was observed, potential
measurement points were identified, the physical dimensions of the process
equipment and ductwork were measured, the plant layout and ductwork were
sketched, and VOC concentrations at various points in the plant were
measured using an OVA Model 128. A brief closing meeting was held to
discuss the proposed TTE design for the facility and additional data

~aart”

fep oy S vY

The subsections that follow summarize the information gained from
the meetings and from observations made in the plant. Subsection A below
discusses process information. Subsection B presents informaticn
pertinent to the use of the TTE protocol.

TUACR8EE aTOrmarian

PR g

The ANC Hammond Plant primarily produces coated metal sneets that
are processed elsewhere into three-piece food cans. A minor portion of
the production is coated metai sheets used to make cans for automobile
servicing fluids (e.g., brake and transmission fluids), but this portion
of the business is decreasing as plastic containers replace metal cans.
The plant has coating lines and printing lines. (The number and type of
process lines and the plant operating hours are contained in item No. 1 of
the Confidential Addendum to this report.) At the time of the site visit,
the norm was 5 days per week, and only three of the printing lines and
four or five of the coating lines typically were operated. However,
demand is somewhat seasonal, picking up in the summer when vegetables are

harvested.

The printing 1ines print the product logo on one side of the meta)
sheet that will later be processed into cans. These printing lines use
paste inks that do not contain volatile organic compounds (VOC). However,
a v0C-based varnish topcoat typically is applied over the ink; the varnish
‘application station is a VOC source. The VOC emission control system for
the printing 1ines is very similar to that of the coating lines. Because
the printing lines are shorter and less crowded than the coating lines ang
do not present any additional impediments to conducting the TTE protocol,
it was agreed with ANC that the cost and feasibility study for this plant

would concentrate on the coating lines.
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The coating l1ines at the plant are located side by side. The can
stock enters the coating process as discrete sheets rather than being
unwound from a continuous coil. The size of the sheets varies from run to
run. The sheets typically are about 1 yard by 1 yard, but can vary up to
nearly 1.5 yards. At the time of the site visit, the average run at the
slant aasted about 4 to 5 hours. The shortest run would normai]y take
aoout i nour. Catup iime Satween -uns sarfas Fromochout loTo D ohTure.
(Additional information on the average run at the time of the site visit
is contained in item No. 2 of the Confidential Addendum.)

A schematic of a coating 1ine is presented in Figure 1. The sheets
to be coated are introduced to the process in stacks or "loads" of 1,200
to 2,000 sheets. The load of sheets is pushed along rollers to an
automatic feeder. The entire stack of sheets is placed in the feeder,
which parcels the sheets out horizontally one at a time to the coater.

A schematic of a roll coater is presented in Figure 2. The roll
zarar wpii=g 1 1zating *2 the side af the sheet destined %o he the
\MTeri1or Of e can. a@ ICt Ty 4ses ipout O ciTFerent oating
formulations. The coatings are formulated to protect the can‘s contents
based on the chemical properties of the product to be contained in the
can. The coatings typically contain about four or five different
solvents.

“te 23cing 7 oJumpea Ctom i E-~dalion qrum I o The toian T o.sich

Ne jT28¢ J8TarTng 7!l ong SN2 nast transtar ool MeeTt. '@ ap nar o oo
set between these rolls determines the tnickness of the coating. A arip
pan beneath these rolls catches the coating that is not applied; this
coating is recirculated to the supply drum. From the transfer roll, the
coating is passed to the rubber application roll. The metal sheets pass
horizontally between the application roll above and the impression roll
below, picking up the coating from the application roll.

Because the process is sheet fed, a cleaning system is necessary to
remove the coating that is applied to the impression roll between the
sheets. Cleaning solvent is pumped from a bucket to a felt wick on the
underside of the impression roll. The solvent, now containing the ¢oating
that was appiied to the roll, is scraped from the roll by a doctor blade
before the roll contacts the underside of another sheet. The cleaning
solvent drips into a pan underneath the impression roll and drains back
into the supply bucket through a tube.

The coated sheets pass horizontally to the entrance of the drying
oven. As each sheet enters the oven, it is lifted from the underside by a
wicket and turned to rest on its leading edge in a nearly vertical
orientation. The coated sheets travel the length of the oven in this
vertical position separated by about 1.5 inches.

The drying ovens have five independently controlled heating zones
with a total length of about 125 feet, followed by a 30-foot cooling
section. In addition, one section of the wicket return area (located
neneitn rne drving chamber of the oven) is heated to preheat the
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Figure 1. Schemati. ... a coating iine.

(Modified to remove material claimed . unfidential i, ANC. The original
figure is contained in the Confii. .. ial Addendu. -see item No. 3).
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wickets. For each coating formulation, a particular "oven curve" is
specified to ensure that the coating is properly dried and cured. The
oven curve specifies the proper temperature of the metal sheet at each
point as the sheet passes through the drying oven. Thus, the temperature
settings for each zone of the oven must be adjusted for each coating.

The VOC emissions from each drying oven are controlled with a
degicated incinerator. {(Aqaitional inrormation on tne Uypes ind aumder
of incinerators at the facility is contained in item No. 4 of the
Confidential Addendum.) The exhaust gas from each oven's incinerator is
recirculated to the oven to provide the heat for all but the final heating
zone of the oven. The oven temperature is regulated by controlling the
amount of recirculation. The final heating zone has an individual gas
burner. The cooling section draws in ambient air from outside the plant
and exhausts it to the atmosphere again. A schematic of a drying
oven/incinerator air handling system with an explanation of the
temperature control system is contained in the Confidential Addendum (sea
item No. 5). This material was supplied by ANC. It is general in nature

-y -l - SR P L T ~s
rthar TRan cTzoTTO D k2 osammona (o intT.
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After leaving the drying oven, the dried sheets are stacked
horizontally on pallets. The coated sheets then may be printed on the
reverse surface or shipped to a canning plant for use.

8. fNhsarvationg Pertinent 3 the TTE Pwntocol

JaB ATTRICTBL CACTT Ty IS NnTIR iT 201IULICR S?qUiiTIons DRt -
each coating line. In the past, the plant was under a compliance budbie,
but this is no longer the case. The VOC emission limitation is 2.8 pounds
of VOC per gallon of coating less water or 4.52 pounds of VOC per gailon
of coating solids. The plant complies through the use of complying
coatings and the use of add-on controls. Ouring the winter months when
the formation of ozone is reduced, no control is required. There are
three primary VOC emission points in each coating line: the coater, the
flashoff area, and the drying oven.

The coater includes two independent systems that generate VOC
emissions. The first of these is the coating supply and application
system. As discussed previously, the coating is pumped to the roll coater
from a 55~gallon drum, and the excess coating is continuously recycled tg
the supply drum. Emissions from this system can occur at the roll coater
and at the supply drum, which is partially open. The supply drum is
located next to the coater on the right side of the 1ine. (Throughout
this report, left and right will refer to the side of the 1Tine as viewed

from feeder end.)

The second coater system that generates VOC emissions is the
impression roll cleaning system. This system also has continuous recycle
and generates emissions from the area in the coater where the cleaning is
performed and from the supply bucket, which is completely open. The
supply bucket is located to the right of the coater next to the coating
supply drum. Whether the cleaning system is considered part of the
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affected facility is not entirely clear. For instance, it is unlikely
that the required formulation for a complying coating takes emissions from
the cleaning system into account.

The facility has a capture system for the VOC emissions from the
~cater. Air is drawn from the coater through two ducts from the hood on
top of Tne coater and °CM o« JToSr LWBSeD J@iUwW Jn@ JCIILIT. LwWdh Inondn
information on the coater capture system is contained in 1tem No. 6 of the
Confidential Addendum.)

The coating and cleaning solvent supply containers adjacent to the
coater are sources of fugitive emissions. Some fugitive emissions also
are generated in the fliashoff area, the portion of the line between the
coater and the entrance to the drying oven. This area is about 10 feet
long; it takes about 1 second for a sheet to pass from the coater to the
oven. Capture of emissions in this area is achieved only to the extent
that they are drawn into the drying oven entrance.

e Jarying oven I InE STnab JSUrcs ST oamisIicns o nE LiTionio
facility. The openings in the oven are the entrance, the exit, and a
series of gasketed access doors down the left side. The access doors
typically are kept closed during operation; the first access door may be
opened occasionally to extract sheets for quality assurance (QA) -
wctivitias. The oven entrance is about 51 inches wide by about 22 inches
1an: e axTh ftem oon®  Gg¢ s!aring ¢Lc:'un ‘T 'argar 18cIusE N3 naers
?oCIily overtizilo s They 1f. oamie DS XIT O3 oSen tUilis I’csuse
of the cooling section, 1t must be about 4.5 feet by 4.5 feet. Tnhe access
doors are roughly 4.5 feet high by 2 feet wide.

The oven is operated at negative pressure to the surrounding room.
Face velocity measurements were conducted on one drying oven while the
coating process was down but the oven was operting. The inward velocity
through the oven entrance varied between 75 and 150 feet per minute at
various points across the opening when measured with the first oven access
door open. With the access door closed (as would typically be the case),
the maximum inward velocity at the oven entrance was 180 feet per
minute. No velocity measurements at the oven exit were possible.
Mr. Gere and Mr, Meadows indicated that it is very obvious when air
hand1ing system upsets cause the oven to be at positive pressure because
solvent odors are apparent. It appears that during normal operation no
fugitive emissions escape from the drying oven.

The primary sources of nonaffected VOC emissions in proximity to
each coating line are the other coating lines. The lines are separated by
a minimum of about 8.5 feet. The most serious potential problem with
inability to isolate affected emissions from nonaffected emissions comes
from the coater cleaning system. Emissions from this system cannot be
separated from affected emissions. Also, there are a number of other
cleaning solvent containers along the right side of the 1ine, but these
containers are tightly closed and do not appear to present a problem
regardless of their affected/nonaffected status.
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A schematic of the process showing all emission sources and gas
streams has previously been presented in Figure 1. Figures 3 and 4
present more precise renderings of the process layout from top and side
views. These figures may not be completely accurate in every particular
but are close enough for realistic design of a TTE in the process area.
Not pictured are the coating supply drum, cleaning solvent supply bucket
and other cleaning solvent containers that are located along the right ’
side OF Cne .M ungeT (i@ (.gnt [iALUTE. 330 ACU 1ACIUUBG di@ a aarge
QA table normally located to the left of the line across from the oven
entrance and a recordkeeping stand located to the left of the feeder. The
table and stand should be enclosed in any TTE so that the operator can use
them without leaving the: enclosure.

The coating 1ine operator must have access to all the process
equipment from the feeder to the first access door in the drying aven.
Most frequently, the operator works in the left aisle, but must alsa be
able to access or change the coating supply drum on the right side of the
line. During normal operation, the operator uses all of both aisles, but

mme <iaapanea sould S2 oeastriciad fo o halt ~¢ 2ach 3isle far *he nerind of
4 caprure 2Tiisisncy 8ST. U@ oA IDIE, -Ailn normar s asuTsoonm oA
line on the left, could be rolled over into the half of the aisle next to

the line being tested.

Syt

During changeover from one product to another between runs, the full
width of both aisles on either side of the coater must be used. Tha

iy Ture rA ImangRg SuUT o UM TR are iga .sind Thne svarrasg nann
ApgieT. Ch@ lieaning LyCnamocmoonentI e :mangeaq Syt CTtemone tanT
side.

A TTE would not pose any significant problems with perscnnel traffic
patterns in the process area. The only personnel normally between the -
lines are the operators. As indicated above, the operator for each line
could make do with half of each aisle. There is a larger, more generally
used aisle running perpendicutar to the coating lines at the feed end, but
the use of a TTE in the process area would not affect traffic in this

aisle.

The flow of materials within the process was discussed earlier in
the subsection on process information. There are limited flows to and
from the process. Coating supply drums are brought to the line one at a
time as needed. The new drum is brought to the feed end of the line by a
fork 1ift. The drum is transported with a dolly down the right aisle to
its appropriate location to the right of the coater. The spent drum is
then transported back up the right aisle with the dolly. A drum of

coating lasts an hour or more.

Loads of sheets are brought to the feed end of the 1ine by a
fork1ift and placed on the roliers leading to the feeder. Normally, two
or three loads are lined up on the rollers waiting for use. The forklift
comes to the line approximately every 15 to 20 minutes to bring a load to

replace the load being used.
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To change out rolls between runs or to replace a roll damaged during
a run, the rolls are transported to and from the coater on a wheeled cart
in the left aisle. Removal and replacement of the rolls is accomplished
using the overhead chain hoist.

The 1ines adjacent to the one being tested would have identical
personnel and materiai trarric patterns. .nese patterns generai:y wouid
not affect the use of a TTE that enclosed half of the aisle on each side
of one 1ine. A possible exception would be encountered if the rolls on
the 1ine to the right or the cleaning system on the line to the left must
be changed out during the test period. In either case, the entire aisle
adjacent to the 1ine being tested would be required, possibly requiring
the TTE to be breached for the duration of the changeout.

The plant is required to meet OSHA standards regarding exposure of
personnel to solvent vapors; these standards would have to be met within
the TTE if workers were to remain inside during the testing. The

|nTmITIas g npraximata tugntitize of the sgivents -aieassd T-mz otz
Tt (1.e., tne rugitive emissions; can oe used (0 getermine (nhe iic
exhaust rate necessary to ensure that the atmosphere within the enclosure
meets the OSHA standards.

The plant is also subject to fire-prevention requirements. The
~aaqyuiraments on maximum solvent vabor <oncantrations wil) not come “nte
Tiay or othe T Lo is ‘ong is che (SHA (Tangargs. sn1ca o are uch o sore
siringent, 4re JeT. O@ Jiant S0 3 r2guireg (o ouse cnily :xpiosion-
proof equipment in the coating room. Any equipment associated with the
TTE would have to meet this requirement. A sprinkler system is in place
at the plant near ceiling level., If the sprinklers were outside the TTE,
fire extinguishers would have to be placed inside.

Hearing protection is ailready required in the coating room. It is
not expected that the TTE would appreciably affect the noise level in the
area. The temperature in the vicinity of the ovens sometimes reaches
100°F in the summer. The potential for elevated temperatures in the TTE
should be considered during the design of the TTE to allow for adequate
heat removal.

For purposes of testing, emissions from the coater cleaning system
cannot be isolated from other coating process emissions. If the cleaning
system is not considered part of the affected facility, this mingling of
solvent vapors could present a problem. However, the problem should not
be severe. The quantity of emissions from the cleaning system is likely
to be small, possibly small enough to be insignificant relative to the
solvent content of the coating. Emissions from this small source are very
unlikely to appreciably affect the capture efficiency measurement.

Nonaffected emissions also could enter the enclosure in the makeup
air drawn in through the natural draft openings (NDO's). DOuring the site
visit, ambient readings around the process area were in the range of 10 to
20 ppm as propane. Higher ambient levels around an adjacent line would be
Tikeivy.vnen tha "ine !s <leaned hetween -uns. To aveid drawing in
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significant quantities of VOC at these times, NOO's should not be located
on the sides of the TTE near the coater, where the bulk of cleanup solvent

is used.

In order to measure capture efficiency, a minimum of three gas
streams would have to be tested simultaneously: the inlet to the
incinerator, the incinerator burner combustion air duct, and the exhaust
SEt Up Lo vent i@ Fugitives /itm uig (TE. (1@  CEPTWLI'ed SliSIICAST woly
be the sum of the VOC in the incinerator inlet (drawn from the drying
oven) and the combustion air duct (drawn from the coater hood and floor
sweep); the fugitives exhaust duct would contain the fugitive emissions.
The incinerator inlet duct and combustion air duct are illustrated in
Figures 5 and 6, respectively. (Figure 6 is contained in the Confidentia)
Addendum--see item No. 8.) Potential test points for each also are
illustrated. These ducts are suitable for VOC measurements and should be
suitabie for volumetric flow rate measurements, provided that cyclonic
flow is not present.

Tther tas mreams 2130 ARt t2 fzstzd e erdadiaa)t o manmitanad
gecause i@ inCinerater provices {nNe J8at ror MosT Jr Che Uiy ing Jcres
through direct recirculation of the incinerator combustion gases, the voC
content of the incinerator outlet is of interest. The VOC in this gas
stream could be subtracted from the quantity measured in the incinerator
inlet to derive the net quantity of "captured" VOC contained in the
incinerator inlet stream. The ambient VOC level outside the NDO's might
@ enitaree ii70. v Q0 zuia ot2otuptraczaa Ceem th2 ocuantooo ’
7easurag 't a8 TUgrToves Tveam Lgocotain ne met (C0 Tugitivas  srerizan
within the enclosure. The drying oven cooling section exhaust might pe
checked to determine whether VOC is escaping from the final heating
section of the oven into the cooling section. A1l these gas streams
Tikely would be tested only for the VOC concentration that is present:
suitable test locations are sure to be available.

There is no indication that any compounds are present in the gas
streams that would interfere with any EPA Methods for measuring VOC.
Thus, any suitable Method could be used.

Mr. Gere has supplied available test data from this facility and
data on the compositions of the most frequently used coatings. The
quantity of fugitive VOC generated by the process can be approximated from
the test results and an assumed capture efficiency of 90 percent. The
allowable VOC concentration within the TTE can be determined based on the
solvents that are used. From the approximate mass emission rates and
identities of the solvents, the appropriate fugitive exhaust rate can be
determined to ensure that the atmosphere within the TTE is safe for

personnel.
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V. Conclusions
It appears that a TTE can be built at this facility. Midwest

Research Institute has proceeded with preparation of a detailed cost and
feasibility analysis for one coating line.

b1805-3/CBI
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MIDWEST RESEARCH INSTITUT

M RI Suite 3¢
401 Harnison Oaks Bouleva

Cary, North Carotina 275

Teiephone (919) 677-02.
FAX (919) 677-0C:

Date: May 12, 1989

\Findi Zeg oCiooer 1d, 1789

Subject: Site Visit--Westvaco Corporation, Virginia Folding Box Division,
Plant 2, Richmond, Virginia
Investigation of the Temporary Total Enclosure Methad for
Measuring Capture Efficiency
EPA Contract No. 68-02-4379, Work Assignment 18
ESD Project No. 87/07; MRI Project No. 8951-18

From: Stephen W. Edgerton ~ESEEE

T Caren FatYe**
-.“,;’a;l« .) \QD ‘.-)

U. S. Environmental Protection Agency
Research Triangle Park, N.C. 27711

[. Purpose
Thin otita iait wds .onductag SC Jather “nrarmatian ‘xr Hcistcianhbolialel
13 ISST O oing izasilYd A.j/ aT 2IZnQueTting @ ZEpturs arFia, [ncy T3sT LT T
facility using tne temporary totai enclosure (TTE) capture effic jency
protocol.

II. Place and Date

Westvaco Corporation
Virginia Folding Box Oivision
Plant 2
Richmond, Virginia
February 16, 1989
[II. Attendees

Westvaco Corporation (Westvaco)

John Murphy, Plant Engineer

Commonwealth of Virginia (Virginia)

Pamela Faggert, Dept. of Air Pollution Control
Katherine Miller, State Air Pollution Control Board



2

U. S. Environmental Protection Agency (EPA)

Karen Catlett, ESD/CPB
Gary McAlister, TSD/EMB
Roger Shigehara, TSD/EMB

fapdace Sorrell | TSD/EMB

Midwest Research Institute (MRI)

Stephen Edgerton

IV, ODiscussion

At Westvaco's request, the visit began with a meeting among the
attendees (except the representatives of EPA/TSD/EMB, who arrived later)
to discuss compliance and testing issues. Ms. Catlett explained her
earlier comments on Westvaco's proposed 1iquid/gas capture efficiency test

T, nd e Tumerton oamnagied char cSey - “n

rorzest. i, T.risnT ong 2T h N ~
autnRority 1n Compiiance MATTErs dng Inat Inelr COMments on (ReSe naTtars
were general in nature and not authoritative. After this meeting, the
representatives of Virginia departed, and the EPA representatives of

TSD/EMB arrived a short time later.

ey - - - v - P B - - . - RN .
CLTCUST Th3 lurecs T h@d TOnong T over @ nyestionnaita oanx
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At this time. 31 meeting was held amenc the remaining attendees tao
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the production facilities and an extended period of data gathering.
During this period, the operation of the process was cbserved, potentialj
measurement points were identified, the physical dimensions of the procesg
equipment and ductwork were measured, and the plant layout and ductwork
were sketched. A brief closing meeting was held to discuss the proposed

TTE design for the facility.

The subsections that follow summarize the information gained from
the meetings and from observations made in the plant. Some additional
information and clarification have been obtained from telephone
conversations with Mr. Murphy. Subsection A below discusses process
information. Subsection B presents information pertinent to the use of

the TTE protocol.

A. Process Information

The Westvaco plant prints and cuts paper to manufacture boxes for
packaging. Products include flip-top boxes and cartons for cigarettes,
boxes for cosmetic products, and boxes for fast foods. At the time of the
site visit, the plant had six operational production lines (Nos. 10
through 15); a seventh line (No. 9) was being installed. The plant

operates 24 hours per day, 7 days per week.

The production lines are located side by side in a large room. The
basic process is very similar on all the lines. The paper is fed to tha
process as a continuous web from the unwind equipment, passes through an
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eight-color rotogravure press, and is cut in line to the desired shape for
the finished boxes. The maximum web widths that can be accommodated by
the 1ines are contained in Item No. 1 of the confidential addendum to this
report. Line speeds vary by product and line. The range of line speeds
is contained in Item No. 1 of the confidential addendum. The lines were
Instaiiea between 1559 ana :the present, with scme modifications to some
equipment over the years. At the suggestion of Mr. Murphy, Line No. 13
was selected for in-depth study as the most difficuit of the lines to
enclose because it is crowded in between the lines on either side.

The facility is a "job shop" that produces boxes in the design and
quantity specified by the customer. Product rurs vary in duration from as
Tittle as 15 minutes to as long as a week. A typical job requires about
1 day.

Setup time between jobs can be as little as 2 hours when only ink
2iors ar 1 zuple af tha -atogravure Avlinders must he changed. 1n
SXGMPle 3T SUCT 4 Change wouid Ce SWITCRIng 7rom Cigarawi2 S0Kes (D B
sold in the U. S. to boxes destined for Hong Kong. A change from one
product to a completely different product can require as much as 12 to
18 hours. This period would include changing all the rotogravure
cylinders, preparing inks and ink delivery systems, preparing the die that
stamps cut the boxes from the continuous web, adjusting the "delivery
wyinmant’ that tanglas the Ut soxes far the dimensicas of the aw
Iroguct., ing i 3TArtup 2erog of iaJUusting e various Srocass tarimersrs
Jyntil an acceptable product is produced. : ‘

The percentage of the time a 1ine normally runs once it is up and
running properly is contained in Item No. 2 pf the confidential
addendum. The 1ine is stopped occasionally as necessary to correct any
problems that develop. The most frequent cause of down time is a problem
with the cutting die.

Attachment 1 is an equipment manufacturer's illustration of an
eight-color packaging gravure line supplied by Westvaco. This
illustration includes all available in-line features; all these features
are not included on all lines at Westvato. In the process description
that follows, the primary focus will be on the details of Line No. 13.

The unwind equipment used at the plant is of the "turn-over" type
pictured in Attachment 1. This configuration allows a replacement spool
of paper to be mounted on the equipment while the active spool is in
use. On Line No. 13, the maximum spool diameter is about 6 feet. From
the unwind, the web passes through a "butt splicer" with which the end of
one spool is spliced to the beginning of the next. On some lines at
Westvaco, a "festoon" follows the butt splicer. This equipment accumu-
lates a length of web to allow spool splicing to take place without
stopping the line. Line No. 13 does not have a festoon. The final unit
of the web feed equipment is a web gquide/tension control. This apparatus
prevents the web from slipping laterally during operation and imparts the
proper tension to the web.
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From the feeding equipment, the web passes into the printing
equipment. A1l the lines at Westvaco have eight-calor rotogravure presses
that consist of eight discrete print stations, each of which can apply a
single color ink or other coating. Some or all of the stations can be
active on any given job, depending on the number of colors or other

coatings that must be applied.

An equipment manufacturer's drawing of a typical print station
supplied by Westvaco is presented as Attachment 2. The lower portion of
the station is the prirting deck. In rotogravure printing, the ink is
carried by indentions or "cells" engraved into the gravure cylinder.

There are typically 22,500 cells per square inch. The ink is actually
applied as dots but flows together on the surface of the web. The area of
coverage is determined by the pattern of the cells. Westvaco produces
about half of their gravure cylinders and purchases the other half.

The facility performs two types of printing. In "line" work, solig
:olors are used. and the areas of coverade have sharp edges. In "srocagg
Jro‘tomet worx, (e [20:Io/dry A 5l UNg snape T JIde N Tiort o oing
out for shading. Only the colors red, yellow, blue, and black are used in
tone work; all colors in the finished product are combinations of these

four.

Westvaco uses hundreds of different ink and coating formulations
sacause “he :pecifications ire dictated Sy the customers. Tartzig
IrOQUCTI tave NlQue 2iOrs J52C Iniy JOr (ROSe Iroguciioo 2.d.,  fartooen
red"). In addition to inks, other coatings may be specifieg oy :the
customer. Examples are grease barriers applied to some fast food boxes
and varnish overcoats frequently applied over the inks to protect the inkg
and impart the desired finish to the product.

Westvaco uses about eight primary solvents and about twelve others
from time to time. Roughly in order of descending use, the solvents are
toluene, isopropyl acetate, isopropyl alcohol, n-propyl acetate, methy]
ethyl ketone, ethanol, hexane, acetone, and methyl cellosolve. The inks
at this facility are mixed in ink tanks on the pressroom floor near the
1ine on which they are to be used. As‘purchased, the inks are about
50 percent solids by weight. The solids content is reduced to about
25 percent through the addition of extenders and solvents prior to

application.

In the printing deck, ink is pumped from the ink tank to a nozzle
that extends across the width of the gravure cylinder. The ink cascades
over the surface of the gravure cylinder as the cylinder rotdtes
downward. The excess ink is caught below by an ink pan or sump. The
lower portion of the gravure cylinder is submerged in this ink as the
cylinder rotates through the ink pan. The ink in the ink pan is
recirculated to the ink supply tank. As the ink is circulated, a device
automatically tests the viscosity and adds solvent as necessary to adjust

the ink to the proper viscosity.
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After the gravure cylinder emerges from the ink pan, the cylinder
passes under a doctor blade that scrapes the excess ink from the surface,
leaving ink only in the engraved cells. The ink is transferred from the
gravure cylinder to the web as the web passes between the gravure cylinder
below and the imoression cylinder abave,

From the printing deck, the web passes into the print station's
individual drying oven located on top of the printing deck. The
configuration of the drying oven is illustrated in Attachment 2. At this
facility, the drying ovens on six of the lines are direct fired with
natural gas burners; the dryers on the seventh line are heated with
electrical elements. The dryers contain a series of impingement tubes
through which heated air ,is blown onto the printed surface of the web to
dry it. Part of the air is recirculated past the heat source; part of the
air is exhausted to a common carbon adsorption emission control system.

e nlume 2f the axhaust siream- jetarmined v 1n jutcmatia
Jamper controii2g oy 4 40C ;unc=nt*at’on sensor. i@ Jamper Ionuroier
set to maintain the VOC concentration at 30 percent of the lower explos1ve
1imit (LEL). However, the concentration frequently varies from this
value., When the print station is applying very light coverage (i.e., very
little of the web surface receives the color being applied by that
station), the VOC concentration will be well below the target value
tecausa ! tinimum axhaust ~1t2 TusT e maintdined "o xeep Ine irying cvan
ar 18QATTVA Irassure? ~eiarive I8 N8 Jrassrsom. At cery aigh Jovarags.
the VOC concentration in the exhaust stream will exceed the target vaiue
even with the damper in full open position. In accordance with insurance
requirements, an alarm sounds if the concentration reaches S50 percent of
the LEL, and the 1ine automatically shuts down if the concentration
reaches 60 percent.

From the drying oven of one print station, the web passes to the
next print station where the next color ink is applied and dried. The web
continues to pass from one print station to the next, alternately being
printed upon and dried, until all the colors and any other coatings have
been applied. Each color must be properly positioned relative to the
other colors for the final image to have the proper appearance. The
relative position of the colors is termed "registration."”

After leaving the final print station, the web passes through a
postpress web guide and then to the cutter creaser. The cutter creaser
contains the cutting die that sta—ps out the separate pieces that later
will be folded and glued to form 4 box. In addition to the blades that
cut the web, the die has elements that crease the web to form the lines
along which the box will be folded. To produce a satisfactory product,
the cutter creaser must be in register with the print stations.

The cut boxes enter the "delivery equipment" from the cutter
creaser. In this section of the 1ine, the cut pieces are stacked while
the scrap paper is drawn into the intakes of a pneumatic conveying system
that leads to remote bailing equipment. At the end of the 1ine, the
stacked 2fecas ire nanually 2laced into shioping cantainers.
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B. Observations Pertinent to the TTE Protocol

The affected facility to which air pollution regulations apply is
each production line. According to Mr. Murphy, each affected facility
includes the associated mixing area, which is located in the pressroom
adjacent to the line. The newest line is required to achieve the "lowest
achiavable emission rate" (LAZR). In Virginia for this type of operation
LAER fs defined as an emission reduction of 73 percent. The remaining
lines are required to meet "reasonably available control technology®
(RACT) guidelines. The required RACT control level for this process is
normally 65 percent control, but Westvaco has accepted a requirement of
68 percent control to offset the annual emission increase associated with

the newest line.

The facility complies with these emission limits through the use of
a carbon adsorption system to control emissions. Compliance is demon-
strated through weekly and monthly liquid material balances across al] the
‘ines combined. in 2czZounting system has hean instituted to track all voC
‘ATreguesg Il Ine JCaTTAg L nes ing 4., L0 t2covereg oy Itz lazvnon
adsorption system. All drums of coating and solvent are assigned a unique
identification number. These drums and the quantity they contain are
logged into and out of storage; records are kept on the VOC input to the
process by line and job. The VOC content of the inks consumed is computed
from formulation data. Solvent lines from bulk storage tanks to each line
ire metared. The recaverea scivent ‘s ftrickad Shrough ,acards 57 i
ggItiens, T3 3ng #itNArawdis rom he secyverad [Sivent ITarage tanke.

Recovered solvent is analyzed by gas chromatograpn 'td determiie Ine amcung
of each individual solvent that is recovered.

The cutoff for the weekly material balance is 7:00 a.m. each
Wednesday. At that time, each line is inventoried to determine the
quantity of ink and solvent present at the line, and the bulk solvent
meter readings are recorded. The recovered solvent storage tank records
are compiled. The records of VOC input and recovered for the week are
compared to determine the recovery efficiency. This value is compared tgq
a target recovery value for each week that is computed as a weighted
average according to the solvent used on the LAER and RACT lines. Weekly
data are compiled to compute the monthly material balances and target

recovery values.

Included in the material balance is a solvent destruction credit of
8 percent for the lines with direct-fired ovens. This destruction credit
was established through a liquid/gas material balance that compared the
1iquid solvent entering the process to the quantity of carbon dioxide ang
carbon monoxide in the exhaust. After accounting for the combustion of
the natural gas input during the test period, the quantity of solvent
combusted in the drying ovens was back-calculated from the amount of
carbon dioxide and carbon monoxide in the exhaust.

Mr. Murphy indicated that the weekly and monthly material balancag
(including the solvent destruction credit) typically yield plant wide
overall control efficiencies in excess of the 73 percent required to meet
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LAER. However, the example weekly balance provided by Mr. Murphy
indicated a plant wide level of about 69 percent.

The primary VOC emission points in each line are the eight print
stations and the ink mixing area. Within each print station, emissions
- can occur from the ;=i-%ing Zdack, “ha fTasneft iraa, Ind hz lrying oolen.

Emissions from the printing deck are most 1ikely to occur from the
area where the ink is applied to the surface of the gravure cylinder.
This area includes the point where a cascade of ink flows over the
cylinder surface, the ink pan or sump, and the point where the doctor
blade removes the excess ink. Some emissions are possible from the ink
supply tank located on the floor by the print station, but these emissions
should be minimal because these tanks were observed to be well covered
during operation. After the ink is transferred to the web, there is a
short flashoff area prior to the entrance of the drying oven immediately
above. the nrinting equioment.

There is no capture system per se ror the emissions from the
printing deck and flashoff area. However, as shown in Attachment 2, the
entrance and exit slots of the drying oven are located just above these
areas, and the airflow at these slots is inward into the oven. Capture.
through entrainment in this dryer makeup air is enhanced at this facility
tv Tipric araped $0 3S %0 cause the maksup air %o be drawn drimarit. T-om
TOe rRa JABrR MMISITCNS CIUr.

The drying ovens are the primary emission points from the printing
lines. Generally, the only openings in the drying ovens are the entrance
and exit slots. The first two dryers on Line No. 13 are exceptions; tne
top sections of the dryer hoods on these dryers are open as well. The
drying ovens are exhausted to the carbon adsorption system. The exhaust
rate is varied depending on the VOC concentration, but a minimum exhaust
rate is maintained to ensure that the direction of air flow at the dryer
openings is inward. For this reason, it is unlikely that fugitive
emissions escape the drying ovens. A possible exception would be the
first two dryers on Line No. 13. However, these drying ovens are not
equipped with automatic dampers; presumably the dampers have been set so
that an adequate exhaust rate is maintained to avoid fugitive emissions
from these dryers.

In addition to the emission points on the printing 1ine itself,
emissions occur in the ink mixing area adjacent to each line. At this
facility, this equipment is considered part of the affected facility. Ink
and solvent drums are held in this area for mixing the inks in use for the
current job. Metered solvent lines also serve each printing line's mixing
area. Orums are placed on copper grounding boards as a fire prevention
precaution. Agitators for mixing the inks are inserted into the drums and
attached to supports that extend upward from the grounding boards. The
drums in which mixing occurred during the site visit were not covered
during mixing. Emissions in the mixing area are not controlled except to
the extent that they contribute to the ambient pressroom VOC concentration -
and ire drawn into the drying ovens in the makeup air. A floor sweep that
‘ants S0 Ihe itmespnere S i0CATRA N RACN MIXIAg arsa,
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The only sources of nonaffected emissions noted during the site
visit were the other printing Tines in the pressroom. Presumably,
cleaning solivents are used to clean the presses between jobs. These
emission sources also are not expected to be part of the affected

facility.

Rl R e s T T T Vs 2 A S VAU
PRS- oAl 3 =g =Sl

presented in Attachment 3. This scnematic is not intended to present the
plant layout accurately. The mixing equipment is not included in the
schematic, although the floor sweep is pictured. Another airflow that is
not included in the schematic is a fire prevention system. The lines each
have electrical control boxes. In order to avoid a potentially hazardous
concentration of VOC from contacting the electrical equipment, each line's
control boxes are kept under positive pressure by an individual ventila-
tion system that draws air from a low-concentration area of the

pressroom. While these systems simply recirculate air within the room,
this airflow could figure in TTE design.

- —- 3 4 [ N N
A cghematic orovidad T Vast

- JHETCD voTne Veus o otooLonE oo, . TOITREENTES - L -
purpose of the sketch is to present the features to be considered in
designing a TTE for the facility. For purposes of clarity, the large
quantity of ductwork, pipe, electrical conduit, 1ight fixtures, and
support structures located above the print stations and aisls to its Teft
has not been pictured. (Throughout this report, left and right will refer
23 “he side of ths Tine is viawed from tha unwind and.) Howaver v

-

ta

- Ny -

DpeAres [hat 7Y ITISMDL I Dan N2 Iront JTAlions it ., Sy
oe very JiiTiCUil dng #0UIQ requIre® 4 Jrear Ge3ai JT $IBCIAG IO iCCOmMMOgara.
these obstructions. Some representation of the ducts, etc., has been -
included at the ends of the line to indicate the obstructions for the TTE
end walls. At the unwind end of the iine, the obstructions are fairly
accurately presented in number and location, but at the cutter end, the
obstructions shown are meant only to be indicative of the profusion of
obstructions actually present. The line is equipped with an automatic
carbon dioxide fire suppression system that has not been pictured. The
outlet nozzles for this system are located on each print station and above
the mixing equipment. A water sprinkler system extends throughout the
pressroom near ceiling level. Also not pictured are large [-beam roof
supports that run parallel to the printing 1ine at the top of the I-beam

columns shown in the sketch.

The press operating crew typically consists of an operator and two
apprentices. These individuals handle the unwind and feed equipment, the
print stations, the cutter creaser, and the mixing equipment. In addi-
tion, there are typically two or three "inspectors" that receive the cut
boxes, check for flaws, and stack the cut boxes in larger cartons for

shipping.

The operator and apprentices work in the aisle to the left of line
between the printing 1ine and the mixing equipment. A wide aisle is ’
maintained because the print stations are accessed from this side. The

ravure cylinders are changed out in the aisle, so the aisle must be
sufficiently broad to accommodate the breadth of the cylinders plus allow
materials and equioment to be moved into and out of the area.
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During operation, the operator and apprentices need access to the
unwind equipment to mount new paper spools, to the butt splicer to splice
the new spool to the old (the line is stopped for this process on Line
No. 13), and to the web guide/tension control to make any necessary
adjustments. Access to the print stations during operation is necessary
to replenish the ink supply tank and to make any adjustments required for
proper color registration. (n dddition, some operiiors :rafer I sonitgs
and correct ink viscosity manually rather than relying on the automatic
viscosity adjustment system. Access also is needed at the postpress web
guide and at the cutter creaser when adjustments are required for proper
registration of the cuts with the printed colors. Finally, the operator
and apprentices need access to the mixing equipment to prepare the inks
and to transfer ink to the printing equipment.

The inspectors need access to all areas of the delivery equipment
during operation. Jams must be cleared from time to time, and minor
adjustments are sometimes made. The operation crew and the inspectors
need visuil access to one another to signal when process adiustments are

S884eqg.

Except for workers who need to move ink drums, spools of paper, and
finished goods to and from the presses as described below, there is little
need for individuals other than those assigned to a particular line to
have access to the line. Workers from adjacent lines do not need to entep
the area in the <zcurse of their -~2qular dutias. The =xcertion wg *nig

~ui® s INAT INCR 24Ca 3y INE UCOMATIL Jamper IInLTTi JUKES Y :ECh ae
must be checked. These control Doxes are accessed rrom 4 Catwaix running
parallel to the print stations immediately to their right. In the case of
Line No. 13, the space between lines is so restricted that the mix
equipment for Line No. 13 is located beneath the catwalk for Line

No. 12. The only other personnel entering the immediate area of a line

would be supervisors that occasionally check on the operation.

The personnel access and traffic patterns do not appear to present
any major problems for construction of a TTE around Line No. 13. Because
the mixing equipment is considered part of the affected facility at this
plant, the TTE would be expected to include the press, the mixing equip-
ment, and the aisle between. Thus, the operator and apprentices would
generally remain within the TTE during testing, and access to the
equipment would not be hindered. Also, the doors into the TTE would
seldom be opened during a test run.

The flow of materials within the process was discussed earlier in
the subsection on process information. There are limited flows to and
from the process. Ink and solvent drums are brought to the .line one at a
time as needed. The drums are transported to the mixing area with a
dolly. Spools of paper are brought with a fork 1ift through the large
aisle that runs along the unwind end of the lines to the vicinity of the
unwind equipment. From there, the spools are maneuvered into place by
hand. A.spool typically lasts about 1 hour. At the cutter end of the
line, the cartons of cut boxes are loaded by hand onto a pallet; when the
pallet is full, it is taken to storage with a dolly. A pallet is filled
about every 45 minutes.
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The flow of materials in the plant does not appear to present major
problems with constructing a TTE. Oepending on placement of the TTE,
doors may have to be opened occasionally to accommodate flows to and from
the 1ine, but such occurrences should be brief and infreguent. Material
flows on adjacent lines will not imoact the use of a TTE.

The plant is required to meet OSHA standards regarding exposure of
personnel to solvent vapors; these standards would have to be met within
the TTE. The identities and approximate quantities of the solvents
released into the TTE (i.e., the fugitive emissions) can be used to
determine the TTE exhaust rate necessary to ensure that the atmosphere
within the enclosure meets OSHA standards.

The plant is subject to the City of Richmond fire safety
requirements. These requirements are drawn from NFPA guidelines. In
addition, the facility's insurance carrier holds the plant to the Factory
‘yteal Tire jafaty -2quiraments.  is discussed ibove. the ficilihy Rasg =
pilantwige Sgrinkier system, 4 iCC3iizZed caroon dioxigde system, 4&nd a
drying oven alert/shutdown system for fire safety. The TTE would have to
be built so as to not interfere with the functioning of these systems.

Despite the care taken to ground the equipment, fires do
noccasionally occur at this facility. Mr. Murphy indicated that the
=aguency /arizs Iansideraiiv cut iverigaes arcund Inca jer mcnti. tasa
Fires ire Iypi1ciiiy 3xTtinguricned -~apidiy Jy the c3rnon gdicxige sysTaEm.

Mr. Murphy expressed concern for the workers in a TTE if the carbon
dioxide system were triggered, primarily in regard to having adequate
oxygen to breathe. However, it is unlikely that this would be a major
problem at this facility because the volume enclosed by the very large TTE
required to include the mixing equipment would not differ greatly from the
situation in the absence of the TTE."

Hearing protection is not required in the plant; it is not expected
that the presence of the TTE would appreciably affect noise levels. Heat
buildup is not expected to be a major problem despite the fact that the
drying ovens must be enclosed in the TTE; ambient heating in the vicinity
of the dryers was not noted during the site visit., Again, the large
enclosure needed at this facility would not be expected to trap heat much
in excess of normal. A possible exception could occur during the hottest
part of the summer when large room ventilation fans are sometimes used.

For purposes of testing, there are no nonaffected emission points in
such close proximity to the process line that they must be included in the
TTE. Nonaffected emissions from the adjacent lines could enter the
enclosure in the makeup air drawn in through the natural draft openings
(NDO's). According to Mr. Murphy, the ambient level in the plant is
normally about 25 parts per million. To minimize the quantity of VOC
entering through the NDO's, the NDO's should be located toward the ends of
the 1ine rather than along the sides where the printing and mixing
equipment of the adjacent 1ines would be in closer proximity. -
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The number of gas streams that would have to be tested to determine
capture efficiency would depend upon the extent of the TTE. In any case
the “captured emissions" would be measured in the common exhaust from thé
drying ovens of the line to the carbon adsorber. Also, the floor sweep
exhaust from the mixing area would be expected to be within the TTE and
would have to be tested. It is Tikely that the pneumatic scrap conveying
system piskupe 2732 wnyld be withia the TTE,  If <o, this gag gtwa:zm Lauld
need to be tested. I[f a supplemental fugitive emission exhaust is i
required to meet OSHA exposure standards, this stream also would have tg
be tested. The sum of the emissions in whichever of the latter three gas
streams originate inside the TTE would comprise the fugitive emissions for
the capture efficiency calculation. The captured and fugitive emissign
measurements would have to be made simultaneously.

The ducts involved appear to afford suitable measurement points for
VOC concentrations and volumetric flow rates. The common duct from the
Line No. 13 dryers to the main carbon adsorber duct is a round duct with a
diameter of 24 or 28 inches; this duct has a straight run of about 1§ feat

P
-

moIme cianTt cmor. The TTagr Tueen gt tas i odiamerar 2F T2
ports are already present at a level about 12 feet above the floor
accessible from the catwalk on Line No. 12. The fan for the floor sweep
is located at the top of the duct above the plant roof. The supplemental
fugitives exhaust, if needed, would be constructed to be testable. The
suitability of the pneumatic scrap conveying duct is not so certain. Thig
{uct was not examired during the site visit because it was considered
.titkely That ne DTCUD JOULQ e wiTdm M2 TTIL However. Iinciiaracsaa
OT tne i c ¢ritarion 7or separation orf cne NOO's from emissicn pc1nts.:o;
make inclusion of the pickup likely. A suitable test point is probably
available; if not, modifications could be made to provide one.

I Shetc I o

Other gas streams also might be tested or periodically monitored.
The VOC concentration within the TTE must be monitored to ensure that
steady-state conditions are reached and that OSHA standards are not
exceeded. The ambient VOC concentration outside the NDO's might also be
monitored to determine the significance of VOC entering through these
openings. Finally, the volume and VOC concentration of the air forced
into the 1ine's electrical control box'might be measured or monitored to
determine the significance of this gas stream on VOC measurements and the
velocity of the air drawn inward through the NDO's. It is expected that
suitable testing/monitoring points can be found for all these gas streams,

There are no-indications that any compounds are present in the gas
streams that would interfere with any EPA Methods for measuring VOC.
Thus, any suitable EPA Method could be used. .

The use of recirculating, direct-fired drying ovens at this facility
presents a complicating factor in determining the true capture efficiency
at this facility. Normal gas-phase measurements will not account for voC
destroyed as dryer air is recirculated near the burner flame. This may be
significant at this facility where a past liquid/gas material balance
indicated that 8 percent of the total solvent input into the process was
destroyed in the drying ovens. However, it should be noted that destryc-
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tion of VOC in direct-fired drying ovens is not normally accounted for by
any capture efficiency determination method. In fact, the TTE protocol,

in which only gas-phase VOC measurements are made, w111 minimize the error
resulting from solvent destruction compared to methods that use liquid
meactrgs nf the VOC available for capture by the capture system.

V. Conclusions

It appears that a TTE can be built at this facility. Midwest
Research Institute has proceeded with preparation of a detailed cost and
feasibility analysis for Line No. 13.

[t should be noted that conducting a canture efficiency test using a
TTE at this facility would be somewhat difficult because of the size of
the area that must be enclosed, the number of obstructions about which the
TTE walls would have to be pieced, and the number of gas streams that
would have to be tested. For this reason, a liquid material balance mwght

3 tmararani s Tayr taTarms ning Samo iU IACR tTaToe T 1 tamrmneg iooanTan.

JI P P TR

a]] parties (westvaco, the State of V1rg1n1a, and EPA Region [II) could De
developed. The shortcoming of this approach is that 1ine-by-line control
efficiencies cannot be obtained because the solvent recovery system serves
all the process lines. Thus, unless some method of differentiating the
recovered solvent by line of origin can be developed, the compliance
status of the line subject %o LAER cannot be detarmined individual’ly as
S2aqUIT3a Iy 1@ AnTorozment oiiCy TSr o ognatIiiiiment ireas:
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KENYON INDUSTRIES



MIDWEST RESEARCH INSTITU
M R ' sute .
201 Harnson QOaks Boulev

Cary, Nornth Carotina 27
Telepnone (919) 677C
FAX (919) 8770

Nata: May 12, 1989
(Finalized April 27, 1380}

Subject: Site Visit--Kenyon Industries, Inc., Kenyon, Rhode Island
Investigation of the Temporary Total Enclosure Method for
Measuring Capture Efficiency
EPA*Tontract No. 68-02-4379, Work Ass1gnment 18
ESD Project No. 87/07; MRI Pro;ect No. 8951-18
(Finalized under Work Assignment 26; MRI Project No. 8952-26)

From: Stephen W. Edgerton ffiiff%

‘qrean Tiilatt

EPA/CPB/CAS (M0-iJ)

U. S. Environmental Protection Agency
Research Triangle Park, N.C. 27711

[. Purpose

Tinosite siwin oJas :Snguctaa “S jather ‘nformation for istarmining

L ..o

tng COST dng Feasidiiily T S3IngueTing 1 capture arfigiency T2sST T
facility using the temporary total enclosure (TTE) capture efficiency
protocol.

[I. Place and Date

Kenyon Industries, Inc.
Kenyon, Rhode Island 02836

February 28, 1989
[II. Attendees

Kenyon Industries, Inc. (Kenyon)

Pete Nielsen, Vice President--Engineering

U._S. Environmental Protection Agency (EPA)

Karen Catlett, ESD/CPR
Candace Sorreil, TSD/EMB

Midwest Research Institute (MRI)

Stephen Edgerton



IV. Discussion

The visit began with a meeting among the attendees to discuss the
purpose of the visit and go over the questionnaire sent to Kenyon in
advance of the visit. The meeting was followed by a tour of the
production facilities and an extended periocd of data gathering. Ouring
this period, the operation of the process was observed, potential
~measurement points were ldenciried, cne pnysica: daimensions or the process

equipment and_ductwork were measured, the plant layout and ductwork were
sketched, and photographs of the process area were taken. A brief closing
meeting was hetd to discuss the proposed TTE design for the facility,

The subsections that follow summarize the information gained from the
meetings and from observations made in the plant. Subsection A below
discusses process information. Subsection B presents information

pertinent to the use of the TTE protocol.

A, Process Information

The Kenyon piant performs rapric rinisning, arying, printing, ang
coating. The coating lines generate emissions of volatile organic
compounds (VOC) and were the objects of the site visit. The facility hag
six coating lines. The plant operates 24 hours per day and § to 5.5 days

per week.

“he “hree jidest ing cmal ast czaring ines Hos. L.l ng D ira
locatad side oy side in one rSom O a@ piant. e .drger .ines (los. 4,
5, and 6) are located side by side in the main coating room. Al]l the
coating lines consist of floating knife coaters followed by infrared
drying ovens. Line 3 has only one coater and drying oven. Lines 1, 2,
and 6 each consist of two coaters and two drying ovens. Lines 4 and 5
each have four coaters and four drying ovens. On the lines with multiple
coaters and ovens, the fabric web is alternately coated and dried as it
passes sequentially through a coater, a drying oven, then to the next
coater and drying oven, and so on until it has passed along the entire
1ine. Because lines 4 and 5 are the largest and most complicated of the
coating 1ines, these two 1ines were most closely observed. The balance of
this report will concentrate on these two lines,

Kenyon is a coomission coater, coating its customers' fabric to
order. As a result, coating runs vary in length and tend to be rather
short. Much of the production is for use in outdoor products such as
tents, backpacks, and parachutes. These are specialty items for which
aesthetics (color, finish, etc.) and performance are very important. Runs
vary between about 3,000 and (rarely) 100,000.yards, with shorter runs
predominating. Normally, the maximum duration of a run for a single order
would be about one shift. Sometimes orders can be grouped for longer

runs.
The fabrics that are coated are mainly synthetics such as nylon and

polyester. The coatings are solvent-based polyurethanes that contain
about 50 percent solvent by weight. The solvent blend used in the
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coatings is predominantly toluene with a smail amount of isopropyl
alcohol. Very small amounts of other solvents (e.g., methyl ethyl ketone)
are sometimes used to adjust the drying rate. The typical line speed is
10 to 11 yards per minute. The maximum web width is 70 inches.

A schematic rz=presentative of lines 4 and £ is presented in
Figure 1. The continuous web is unwound at one end of the line and passes
through an accumulator. As one roll of fabric nears its end, this device
accumulates a_.length of web so that the end of the roil can be spiiced to
the beginning of the next roll without stopping the line. From the
accumulator, the web passes under a low catwalk about 1l foot off the
floor. This catwalk affords the operator access to the coater from the
front. After the catwalk, the web is routed vertically upward and then
horizontally through the first coater. These coating lines use floating
knife coaters in which the fabric is held against the coating knives by -
the tension created in the web as it 1s pulled through the coater. From
the coater, the web passes into the first drying oven near the top.
.ASIQ8 N8 Jven, N8 I3rsd 4an 73dKes W0 .1oriIontdl IryIng tasszas. Ut
forward near the top of the oven, then back toward the coater at the
midlevel of the oven. After the second drying pass, the web is turned
again and passes forward to the second coating station. On line 5, the
final forward pass to the next coating station occurs within the drying
oven near the bottom as illustrated in Figure 1, but no heating elements.
ire 2ositionea f+r drying during this sass. ©n line 4, the drving vens
jave ses8n 10g17i2g g tnat the jven Slcor ‘3 giavatea ibove he Siant
floor. The web exits the front end of the oven after the second drying
pass and is then routed under the oven to the next coating station. The
coating and drying process is repeated in series down the line until, upon
exiting the final drying oven, the coated web is directed to a direct-
.fireg propane curing oven located at ceiling level and then to the rewind
station. ’

Coating is delivered to the web directly in front of the coating
knife, either by pump from a 450-gallon “tote" or 55-gailon drum or
manually poured from a pail. The coating is manually poured when the run
is too short to justify pump cleanup time or when the coating is too thick
to pump. The supply totes and drums are Jocated in the aisle to the left
of the line. (Throughout this report, left and right will refer to the
side of the line as viewed from the unwind end.) The coating in a pail is
replenished from a 55-gallon drum in the left aisle.

. The forward motion of the web holds the bank of coating against the
knife; adjustable barriers or "dams® contain the coating on the sides.
The coating is periodically repienished as it is used. When the coating
is pumped, the pump is adjusted to maintain a fairly constant quantity of
coating at the knife to ensure that the coating is applied evenly.

Lines 4 and § have very different emission control systems. These
systems are discussed individually below.

The four drying ovens on line 4 operate under a nitrogen atmosphere
ing Ar?® 2ach Conerotiag with an individuai recircuiaring conaenser.
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schematic of one oven on line 4 supplied by Kenyon is presented in
Attachment 1.

The ovens cn this 1ine have been extensively reworked to enhance the
operation of the control system. The roll inside a drying oven that most
feaayently must be adjusted or replaced is typically located just inside
the oven entrance slot. Gaining access to tnis roii in a typical inert
atmosphere oven necessitates first purging the oven, resulting in a loss
of solvent and nitrogen. On this coating line, each oven has been
shortened on the front end so that this roll is outside the oven
entrance. As wmentioned earlier during the description of the coating
process, the ovens on this 1ine have been modified to elevate the oven
floor above the floor of the room. These two changes to the ovens have
reduced the size of these ovens and have lowered their nitrogen use and
energy requirements.

The shortening of the ovens on the front end also has increased the

igTN 1T ne FUIsNorT irea [ 3., Iha irea latween Tla I23t2r inz Tt
drying oven entrance) by an equivalent amount. To capture emissions rrom
the flashoff area, a "vestibule" has been built between the coater and the
oven. The vestibule is constructed of sheet metal and encloses
approximately the same volume that was inside the drying oven before the
oven was shortened. The coated web enters the vestibule about 1 foot
iftar the 2oating «nife through 1 slot ibout § inches high. The vestituls
‘T o.naer in iiv ithospnere ing 3 oantag oo the igoors 4t 3 -1rE T
about 1,200 cubic feet per aminute. The vestibule nas side aoors {0 4.:iow
access to the rolls. With this configuration, these rolls can be adjusted
or changed without purging and entering the drying ovens. Like the
vestibules, the curing oven at the end of the 1ine is vented to the
atmosphere.

The dedicated condensers on each drying oven have been modified by
Kenyon to improve their performance. Also, these condensers each have a
2-gallon collection vessel into which the condensed 1iquid solvent runs.
Each time the vessel {s filled, the contents are decanted to the main
recovered solvent storage tank, and a counter registers that this has
occurred. Coupled with the accounting system used to track the 1iquid
solvent content of the coatings used on each coating station, the
recovered solvent counters allow the recovery efficiency of the condensa-
tion system to be calculated. Using this 1iquid/1iquid material balance
method, the solvent recovery system on 1ine 4 has been shown to be about
85 percent efficient. -

The VOC emissions from 1ine 5 are controlled by a thermal
incinerator. The four drying ovens operate under an air atmosphere and
are the only equipment vented directly to the incinerator. A schematic of
the system supplied by Kenyon is presented in Attachment 2. The curing
oven is exhausted to the atmosphere. The total exhaust to the incinerator
from the four drying ovens is about 6,000 cubic feet per minute. Makeup
air for the ovens is drawn in from the coating room through the oven
entrance and exit web slots and through air intake holes in the back wall
2r 2ach ven Facing the ftext zating station.. A forcag-air systam
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supplies fresh makeup air to the room in the vicinity of this coating
line.

On this line, each of the four flashoff areas is enciosed in a sheet
metal box that is flush with the oven wall and extends beneath, to the
sides, and above the flashoff area. The top of the flashoff area
enclosure is hinged and counterweighted so that it can be lifted for
visual and pnysical access to the pack of tne coating knife ana the riasn-
off area. The-front surface of this enclosure 1id closes onto the top of
the coating knife, leaving a slot about an inch high between the top of
the knife and the 1id. When the enclosure 1id is closed, the makeup aijr
drawn into the drying oven through the web entrance slot (which is within
the enclosure) enters at a velocity of about 300 feet per minute as
measured by Kenyon with a handheld velometer. This airflow is designed tg
capture any emissions from the bank of coating on the front of the coating
knife; the emissions are carried into the drying oven with the makeup
air. When the enclosure 1id is open, the cross-sectional area of the
ooening into the enclosure is much larger, greatly reducing the inward
rTiow /eieeiTys ne ‘nwars 11T 7sw 1T oluca times i Seem ke Seans
sides, and top. No test data are available on tne capture erficiency or
this system. The incinerator has been tested by the Rhode Island
Qepartment of Environmental Management at a destruction efficiency of

94.5 percent.

3. Thsarvaticns Pertinent *o the TTE DO=ptzedl

As mentioned in tne previous supsection, line + is suitanie ior g
11quid/1iquid material balance system of tracking emission reduction
efficiency. For this reason, this subsection will concentrate on line 5,
where a capture efficiency determination might reasonably be expected tg

be conducted.

The affected facility to which air pollution regulations apply is
each coating line. According to Mr. Nielsen, the curing oven is excluded
from the affected facility because the soivent has been dried from the
coated web before it enters the curing oven. The VOC emission limitation
is 2.9 pounds of VOC per gallon of coating (less water). The plant
complies on 1ine 5 through the use of a thermal incinerator to destroy
emissions. There are three primary types of emission points on the line:
the coaters, the flashoff areas, and the drying ovens.

Line 5§ has four coating stations. As discussed previously, at each
station the coating is pumped or poured onto the web immediately in front
of the coating knife. Emissions can occur at the coating knife and at the
coating supply vessel, which may be partially open. Much of the VOC
emitted at the coating knife is likely to be captured in the oven makeup
air drawn into the flashoff area enclosure through the slot immediately
above the coating knife. Emissions from coating supply vessels are
fugitive emissions that are captured only to the extent that they are
carried into the drying ovens with the ambient room air as oven makeup

air.
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The flashoff areas on line 5 are each contained in an enclosure as
described in the previous subsection. Virtually all emissions in these
areas would be expected to enter the drying ovens with the makeup air
drawn in through the enclosures. An exception could occur during the
brief periods that the operators open the enciosure 1ids.

The drying ovens are the primary emission points from the coating
line. The openings in the ovens on 1ine 5§ are the entrance and exit web
slots (each about 4 inches by 70 inches) and a row of seven 3-inch holes
in the back wall of each oven. The side walls of the ovens also have a
series of access doors, but these doors are typically kept closed during
operation.

Emissions of VOC within the drying ovens are vented to the
incinerator. As indicated in Attachment 2, the first three ovens are each
exhausted -at a rate of 1,200 cubic feet per minute, and the final oven is
exhausted at a rate of 2,400 cubic feet per minute. These exhaust rates
ira syrficient I3 maintain in nwarg 1irTUow /@iQCITy iT INe lven penraTr
averaging in excess of 200 feet per minute. It is very uniikely that any
fugitive emissions escape the drying ovens.

The primary sources of nonaffected emissions in the vicinity of
1ine 5 are the other coating lines. The nearest coating line, line 4, is
wver 20 faet ‘rom line 3. Presumably, <leaning solvents ire '1sed to clean
:ne :2atars nd Sumps setrween -~uns. iithougn :chis vas ot coservaq-eclring
the site visit. Also, the facility mix room is located at one enda or tne
coating room; some fugitive emissions from the mix room are likely to
enter the coating room through the open door between the rooms. Emissions
from cleaning and mixing operations generally are not included in the
affected emissions from a coating line.

The fugitive emission points of 1ine 5 are illustrated in Figure 1,
and the exhaust system is illustrated in Attachment 2. Not pictured in
these illustrations is a forced makeup air system for the plant that
brings in 60,000 cubic feet per minute from outdoors. This system
provides makeup air for the entire plant in addition to the coating
room. In fact, a strong airflow can be felt flowing out of the coating
room toward the rest of the plant in the corridor connecting the coating
room to the plant. One of the two supply ducts of this system extends down

the left aisle of 1ine 5 parallel to the iine.

Sketches of the coating stations on line § from the side, front, and
top are presented in Figures 2, 3, and 4, respectively. These figures may
not be completely accurate in every detail but are close enough for
realistic design of a TTE. Not pictured in the figures is a water
sprinkler system that extends throughout the coating room just below the
level of the ceiling trusses. A series of photographs taken at the plant
is presented in Attachment 3.

The coating 1ine has an operator for each coating station. These
operators need routine access to the coaters and flashoff areas during
cgarind. Ccating cccasionaiiv nust Je aaded, Sraguently sy manuaily
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pouring it from a pail, and the dams must sometimes be adjusted to adjust
the coating width. The back side of the coating knife must be cleaned of
dried coating occasionally to avoid streaks in the coating surface, and
the flashoff area must be observed after the dams are adjusted to check
the actual coating width downstream from the knife. From time to time
during a coating run, 2 cample of the product is %akan to tes tha Izating
solids application rate. Based on the resuits, the coating knives and
tension rollers may have to be adjusted during the run.

"Bow rolls" are located at various points along the lines. The bow
rolls are used-to vary the tension on the web from the edges to the
center, which compensates for variations in the web caused by the weaving
machines. This compensation is necessary to assure uniform coating and to
keep the web from “walking" from side to side on the rollers as it passes
along the 1ine. Some bow rolls are located in the ovens; consequently,
the ovens must be opened to adjust or replace these rolls.

Ia Ine :zvent T i JeD Ureak uring 4@ Sun. iCC2ET T i=Ee0sg ITTUInoul
the coating operation for cleanup and rethreading the web. B8etween runs,
access is needed to the coaters for cleanup. When starting a run, the
final adjustments to the coater and rollers are typically made during the
first 15 minutes that the 1ine is running and the coating is being
delivered to the coaters. For very thin fabrics to which relatively heavy
coats are to he 1onlied. this idjustment nhase of the -un may take un tc
in Jour. ACCZ2ses 13 the Toatars ang ~oilars s rIguirsg arougnout onts
adjustment period. '

Access also is needed from time to time at the unwind and rewind
sections of the 1ine. As the roll of fabric on the unwind equipment is
nearing its end, the accumulator must be activated to “store" a length of
fabric. When the roll is exhausted, the beginning of a new roll is
spliced to the end of the old with a portable sewing machine while the
process continues to operate. At the rewind end of the 1ine, a full roll
of]?oated fabric must be removed occasionally to be replaced by an empty
roll.

The personnel access and traffic patterns do not appear to present
any major problems for construction of a large TTE around line 5 or for
construction of small TTE's around each coating station. The aisles on
either side of the coating 1ine have ample room to accommodate TTE walls
‘'while allowing normal traffic. - Because access to the coaters is routinely
required, the operators would generally remain within the TTE during
testing, and access to the equipment would not be hindered. Doors would
be provided to allow operators to pass out of the TTE as necessary to
attend to unwind and rewind equipment. Even so, it is not expected that
these doors would be opened frequently or for more than the time necessary
to pass through.

The material flow within the process was discussed eariier in the -
subsection on process information. There are limited material flows to
and from the process. Coating supply totes or drums are brought to the
line Jne it 1 time as nesgea. Tores are cransportad with 4 fork §ift:
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drums are moved with a hand truck. The rolls of fabric to be coated are
stored on a “"stillage," or lone, low rack, parallel to the line in the
right aisle. As they are neeaed, the rolls are placed onto a rolling cart
with a power hoist and roiled into piace at the head of the line. The
coated rolls of fabric are handled with a roiling cart or a fork 1ift when
they are removed from the end of the line.

The flow of materials in the plant does nct appear to present major
problems for ITE construction and use. Oepending on placement of the TTE
(or TTE's), doors may have to be opened occasionally to accommodate flows
to and from thé 1ine, but such occurrences shouid be brief and
infrequent. Material flows on adjacent lines will not impact the use of a

TTE.

The plant is required to meet OSHA standards regarding exposure of
personnel to solvent vapors; these standards would have to be met within
the TTE. The identities and approximate. quantities of the solivents
released into the TTE (i.e., the fugitive emissions) can be used to
IZTEYMING [Ne I 3MNAUST C1T2 teq3siary 1D oansura hat the tTmooonara

within the enclosure meets OSHA standards.

The plant is required to meet Factory Mutual fire safety
requirements. As discussed above, the facility has a plantwide sprinkler
system. If these sprinklers were outside the TTE, fire extinguishers
would have to be placed inside. The plant currently has fire
IxTinguisnert :@pnigQyea "N fNe -~TINT 373i@ 2y 230N I33aTIng IIItton. o
addition, tne arying ovens on iine 5 dre quipped with dutomacic :zarcsen
dioxide fire-suppression systems. Finally, all electrical equipment
(e.g., 1ighting and control boxes) is required to be explosion proof, as
are the fork 1ifts used to transport coating supply totes. Any equipment
associated with the TTE also would have to meet this requirement.

Hearing protection is not required in the plant; it is not expected
that the presence of the TTE would appreciably affect noise levels. Heat
buildup is not expected to be a problem. The plant uses infrared heating
elements, and very little heat escapes the drying ovens.

For purposes of testing, no nonaffected emission points are in such
close proximity to the coating 1ine that they must be included in the
TTE. Nonaffected emissions from the other coating lines in the room ang
from the mix room could enter the enclosure in the makeup air drawn in
through the natural draft openings (NDO's). To minimize the quantity of
VOC entering through the NDO's, the NDO's should be located along the
right side of 1ine 5, away from the other coating lines.

Two gas streams would have to be tested to determine capture
efficiency. The "captured emissions" would be measured in the common
exhaust from the drying ovens to the incinerator. The "fugitive
emissions" would be measured in a duct set up for that purpose. If the
coating stations were individually enclosed, a common exhaust duct and fan
would be provided to 1imit the measurement of fugitives to a single
duct. The captured and fugitive emission measurements would have to be

7lade simuitaneously.
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The ducts involved appear to afford suitable measurement points for
VOC concentration and volumetric flow rate. The fugitives exhaust duct
1nstal1ed,for the test would, of course, be constructed to be testable.
The ex15t1ng drying gven exhaust duct to the incinerator is a square duct
approximately 2.5 feet by 2.5 .feet that contains a straight run of about
N feot. This section of duct was used for the destruction efficiency
test performed on the incinerator, and measurement ports are present.

Other gas.streams would aiso be tested or monitored. The VOC
concentration within the TTE must be monitored to ensure that steady-state
conditions are-reached and that OSHA standards are not exceeded. The
ambient VOC concentration outside the NDO's also might be monitored to
determine the significance of VOC entering through these openings. E£ach
dryer exhaust has a bypass to the atmosphere for use with water-based
coatings, although Kenyon has not found any water-based coatings suitable
for their purposes. Prior to testing, the absence of flow through the
bypass stacks should be verified. Finally, the forced makeup air system
WET I8 ACTIDURNTRa CIr TN ICme way deciuss come cutlats ire cery (ilkeil iz
be within the TTE. Face velaocity measurements across any included
openings could be made during the test, but a more likely course would be
to seal off these openings ror tne duration of the test period.

There is no indication that any compounds are present in the gas
str2ams *hat would Interfere with iny EPA Methods for measuring VOC.
Tme. v otuiTanie IFA vernog Isuidg Je dsea. 0 Ither compicIiting
conditions are known to exist.

V. Conclusions
[t appears that a TTE can be built at this facility. Midwest
Research Institute has proceeded with preparation of a detailed cost and
feasibility analysis for the 1nd1vidua1 coating station enclosures on
1ine 5.

3 Attachments
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Attachment 3

PHOTO LOG
KENYON INDUSTRIES, INC.

Note: "Left" and “right" refer to the side of the coating line as viewed
from the unwind end looking in the direction of process flow to the
rewind end.

A Aisle to the left of Line § (Line 4 for far left).

B Aisle immediately to the right of Line 5.

o View of electrical bus and conduit over the aisle immediately to

' the right of Line 4--representative of Line 5 also.

D Aisle farther to the right of Line 5.

E Line 5--Coating Station No. 1 from the left aisle. The final
SorIicn ST on@ icTumiaTor ‘s s e ~Ignt Jr o tne JroTura. :

F Line 5--supports abuve Coating Station No. 1 from the left aisle.

G Line 5--Coating Station No. 3 from the left aisle.

H Line 8--Ccating Station No. 2 freom the right aisie.

[ Line S5--supports above Coating Station No. 3 from the right
aisle. The drying oven exhaust is in the background.

J Line 5--exit from the final drying oven. The bottom of the
elevated curing oven is at the top of the picture.

K Line 5--view from the rewind end along the "left" aisle. (Line §
is to the left of the picture).

L Ouct from Line 5 to the incinerator.

M Bypass exhaust (24 in. x 25 in.) from one drying oven on Line 5.

N Rol1ing ladder available for access to elevated structures.
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ATLANTA FILM CONVERTING COMPANY



MRIED

Date:

MIDWEST RESEARCH INSTIT
Sut

101 Harnson Qaks Bout

Cary. North Caronna .

Telephone (919) 677

FAX (1 677

February 17, 1989

Subject: Site Visit--Atlanta Film Converting Company, Inc., Atlanta,

From:

Georgia

Capture Efficiency

EPA Contract No. 68-02-4379, Work Assignment 16
ESD Project No. 87/07

MRI Project No. 8951-16

Stephen W. Edgerton < &

‘aran laniaTT
EPA/CPB/CAS (MD-13)
U. S. Environmental Protection Agency
Research Triangle Park, NC 27711

Purnese

.ihe purpose of the visit was to investigate the feasibility of

constructing a temporary total enclosure around a printing 1ine suitable
for conducting a capture efficiency test by the draft gas/gas procedure.

II.

ITI.

Place and Date

Atlanta Film Converting Company, Inc. _

1132 Pryor Street, S.W.
Atlanta, Georgia 30315
September 13, 1988
Attendees

Atlanta Film Converting Company, Inc. (AFCQ)

Jerry Mitchell, President
John Thompson, Executive Vice President

Flexible Packaging Association (FPA)

Marjina Kaplan, Director of Marketing and Communications
Edward Weary, Director of Technology
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U. S. Environmental Protection Agency (EPA)

James Berry, EPA/CPB
Karen Catlett, EPA/CPB

Midwest Research Institute (MRI)

Stephen Edgertorn
[V. Discussion
The visit began with a meeting among the attendees. The meeting was

followed by a tour of the facility. A short meeting was held after the
facility tour. The discussion that follows summarizes the information

gained from the meetings and tour.

A. Facility Description

Thig €acility manufactures flaxible packagina. [t is a servieaw
Sr1entad CPeratiin IlAT JSMPRTIS L In arJAr SMPARIRS Sy SrTVgiae ne
turnaround on orders and a higher level of service than larger companies.
The facility operites two six-color flexcgraphic presses and cne :
laminator. The flexographic presses were the focus of the visit and are
described below. The volatile organic compound (VOC) emissions and
controls are discussed in the section following the flexographic presses

ITILRES gserUtatiang

1. Flexographic presses. The two six-color flexographic presses
were manufactured in the 1960's. One is a "stack" press; the other is a
“central impression" (CI) press. The printing process is similar in both
presses in that a continuous plastic film is fed through a sequence of Six
printing stations with dryers between. A schematic of a typical CI press

is presented in Figure 1.

On both presses, the web is unwound, passes upward and then
horizontally over the central bay, and enters the first printing station
The web then passes sequentially through the printing stations and :
intervening "between-color dryers," alternately being printed upon and
then exposed to a between-color dryer. At each succeeding printing
station, a new ink color is applied over the earlier coats until the final
image is produced. For the final product to be acceptable, each color
must be laid down in exactly the correct position relative to the
preceding ones. This positioning process is termed "keeping register.®

After the web leaves the final printing station, it passes
horizontally through the "overhead dryer" located above the path traveled
by the unprinted web over the bay. The dried web then travels downward to

the rewind station.

Solvent-based inks are pumped to the printing stations from 5-gallion
buckets. The ink is delivered to one end of a narrow trough or “fountain
that extends across the width of the web. At the other end of the



Overhead Diy ————

S'Z::S:'{., ),

N, _ .
| Impression
" Cylinder
Belwecu ‘/i L N
Color = .
Dryer:; \(\

Rewind Unwind

Figure 1. Schematic of a six-color, central i.,.ession flex. raphic press.
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fountain, ink is drained back into the supply bucket. Thus, the ink is
continually circulated through the fountain.

A "metering roller" is partially submerged in the fountain. This
roller conveys the appropriate amount of ink to the "anilox roller," which
then passes the ink to the "plate cylinder." This cylinder rolls the ink
onto the web as it passes through the printing station. Ouring the
appiication of the ink, the web is supported from the back by “he

"impression cylinder."

The chief difference between the presses at this facility is in the
impression cylinders. The stack press has a small impression cylinder fop
each printing station. In the CI press, these individual impression
cylinders are replaced by a single large central impression cylinder
around which the printing stations are arrayed.

In the stack press, the web enters the first printing station at a
height of about 8 feet and passes vertically downward through the first
*hree nrinting staticns. After the direction is reversed on a roller near
Ficor leyer, Ine ~8D 2as338S JErTICii .y 4Pwart Inroudn ng2 U1 israa
printing stations and into the overhead dryer.

The stack press at this facility is of obsolete design. It was
designed for use with a cellophane web, but today's plastic films are much
thinner. These thinner webs vibrate as they pass through the printing -
:fations. casulfting oo Tewer-iuailty troeucz.  Tnoiwdditisn. shis sracs
2INNCT (@@n MU IIr LD . N8 [Z8eas T EXC2RST 3T oitout (I hav cae
minute. To be truly competitive in the fiexible pacxaging business, 'ina
speeds of about twice that are required. In spite of the drawbacks with
the stack press, the facility is able to find a market for some products

that can be produced on the press. The stack press is operated one shift
per day.

In the CI press, the web is supported in back by the large centra)
impression cylinder at all times. The web enters the first printing
station near the top of the central cylinder at a height of about 8 feet
and passes around the cylinder, first down the surface facing the centra}
bay, then up the far surface and into the overhead dryer.

The bulk of the facility's production is produced on the CI press,
which operates 24 hours per day. The Tine speed was about 250 feet per
minute during the visit, but this press is capable of competitive line
speeds of 350 to 400 feet per minute. This press typically processes
about three runs per day, but it is not unusual to have as many as eight

runs in a day.

Current plans call for a new CI press to be purchased to replace the
stack press within the next 3 months. The new press will have much
greater production capacity than the existing presses, and most of the
production will be shifted to the new press.
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2. Volatile organic compound emissions and controls. This facility
presently operates no add-on control devices to reduce VOC emissions to
the atmosphere; the exhausts from the dryers are vented to the atmosphere.
Until recently, the facility was not required to reduce emissions because
annual uncontroliled emissions were below the State's regulatory cutoff of
100 tons. However, persistent nonattainment of the national ambient air
quality standard for ozone 1n the Atianta area has led the Georgia
enforcement agency to lower the cutoff to 25 tons per year, bringing AFCO
under the regulations.

In order to comply, the company intends to vent the dryer effluent
from the new CI press discussed above to an incinerator. The existing CI
press will be either converted to water-based inks or also will be vented
to the incinerator. The facility would not be able to comply using only
the existing presses because these presses do not achieve adequate capture
afficiency. The "captured" VOC's are those contained in the effluent from
the overhead dryer and between-color dryers. A consultant has indicated

. B rale NN - . - - 2 - b ~F eu RN I !
Z AFC3 that the @Tac trass capturaes 20 3 1S nercent o 2 IZi;vant (Ias

ana that the ex1sting vl press captures <0 »o 45 percent. ne new u.
press is expected to achieve a capture efficiency of 60 to 65 percent.

A1l the dryers at this facility are direct-fired natural gas
units. The makeup air for the overhead dryer on the CI press is drawn
f-nm cutside the building. The makeup 2ir for the overhead dryer an the
STACK ITRSS NG TOr a3 2TWesn-u0i0r Irvers on 0T SressSes Cloariwn T
witRINn the room nousing the prasses.

None of the exhaust from the existing dryers is recirculated. Much
of AFCO's production is food packaging, so the customers specify very low
levels of retained solvent. Recirculation of dryer exhaust makes it more
difficult to achieve these low levels of retained solvent. Nevertheless,
the new press is designated to meet. customer specifications while
recirculating 50 percent of the exhaust air.

Each overhead dryer is box-shaped with slots at either end through
which the web passes into and out of the dryer. Heated air is supplied to
the dryers with a forced-draft fan and drawn out of the dryers with an
induced-draft fan. The dryers are operated at a negative pressure
relative to the room to contain all the VOC evaporated by the dryers.
Figures supplied by AFCO for the CI press indicate that the input volume
for the overhead dryer is about 1,000 scfm and that the exhaust volume is
about 1,100 scfm.

As implied by their name, the between-color dryers are located.
between the print stations and dry the web sufficiently that the next
color can be applied. A drawing of a between-color dryer is presented in
Figure 2. These dryers extend across the width of the web just above its
surface. A burner located in a common manifold supplies heated air to all
the between-color dryers on a single press. The heated air impinges on
the printed web from two slots in each dryer running across the width of
the web. Two intake slots situated to the outside of the impingement
1lots 1ra operited under vacuum: an unknown quantity of the solvent-laden



;
:
,m

From Heated Air Manifold

Between-coloy .. yer.

Figure 2.
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impingement air is drawn onto the intake slots. The effluent from these
dryers (i.e., the solvent-laden air [SLA] picked up by the intake slots)
is combined in a single manifold and exhausted to the atmosphere.

As in the overhead ovens, more exhaust is pulled from the between-
color dryers than is supplied. This is especially important for these
dryers because, if the heated air were forced out of the dryers instead of
being picked up by the intake slots, the heated air would impinge on the
ink rollers and dry the ink on the plate. Figures supplied by AFCO for
the between-color dryers on the CI press indicate that the total input
volume is about 1,100 scfm and that the total exhaust volume is about
1,200 scfm.

Fugitive VOC emissions at the presses are possible from several
points. The ink supply containers are not sealed. Most of the fountain
and rollers in the printing station are covered during operation, but the
p1ate cylinder is not. After the ink is appiied, the web travels a few

nchas ﬂef"*ﬂ"\ ‘e esponn JanasTh "‘__"": ERstoic) “' 'NG TRTWYRAN IR 1oy Irvnr

RS PR i} CTHCY

Solvent may be em1tted from the plate and from the web in the area between
the printing station and the dryer. Also, the effectiveness of the
between-color dryer intake slots at capturing the solivent-laden impinge-
ment air is unknown; these dryers may generate fugitive emissions. After
the final printing station, there is a run of about 6 feet before the web
antars the >verhead drver. Mr. Mitchell believes that the greatest 2er-
Ton T Tne Cuginive givent STasnes 3FF letween the final dronuning.
station and the overhead dryer and in the areas between the printing
stations and between-color dryers.

e -~

B. Observations Pertinent to the Draft Gas/Gas Capture Efficiency
Test
265t

1. Operator access. Access to the presses is required constantly
during operation. The operators periodically check the ink level in the
supply containers and check and adjust ink viscosity. The print quality
is constantly monitored, and register is manually adjusted at the press as
needed. When necessary, the operator must stop the press to clean dried
ink from the plates or to reapply a plate to its roller. Access is needed
from all directions to change out unwind rolls, rewind rolls, and plate
cylinders. A chain hoist that moves along an overhead beam is used to
change out the unwind rolls and plate cylinders.

Consideration should be given to enclosing the entire press,
including unwind and rewind stations, in the temporary total enclosure.
Access to the unwind area is required periodically to replace the spent
roll. If the enclosure did not include the unwind area, operators might
have to pass in and out of the enclosure during a test run, possibly
disrupting design airflow patterns or allowing fugitive emissions to
escape the enclosure. In addition, it is possible that there are some
emissions from the web after it exits the overhead dryer. However, this
is untikely considering the typical specifications for very low retained

solvent discussed previously. Furthermore, the web is quickly rewound
aftar leaving the averhead Jrver, and ‘he 2scape of any retained solven
iTOM CR@ I"'@WoUNd ~eD i che vicinity of the press is uniikeiy.
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2. Press dimensions and layout. The existing presses vary in
size. As estimated by pacing off distances, the CI press wouid reguira
enclosure 18 feet by 36 feet to contain the entire press. The new CI an
press to be installed will be longer than the existing one.

The two presses are housed together in a large room. The presses
are parallel to one another and quite far abart. By pacing off the
distances, it appears that the distance from the outside wall to an
enclosure around the stack press would be about 18 feet. The enclosure
itself would be about 10 feet wide and would be separated from an
enciosure around the CI press by about 10 feet.

About half the room currently has no equipment in it and is bein
used for storage. The new CI press will be installed in this area. ¢

3. Ceiling-level obstructions. The ceiling is supported b
trusses 1 to 2 feet high with open interstices. There are feaw otzeitEEI

obstructions at ceiling level. -

4. ODirect-fired aryers. ine use OT airect-firea aryers :cnat daraw
combustion air and makeup air from the room may present problems in
quantifying capture and overall destruction efficiencies because some
VOC's will be destroyed in the burners before emissions enter the duct t
.the incinerator. Measurements to quantify VOC's destroyed by the burne °
zould be ccmplex if they are possible at all. rs

5. feat ouiigup. Mr. Mitcneii indicated that neat ouiidUp 4 <he
temporary enclosure may be a probliem because the overhead and between:
color dryers will be within the enclosure. During the visit, the inlet
temperatures for the between-color and overhead dryers were 250°F ang
190°F, respectively. However, it was not noticeably warmer in the
vfcinity of the dryers than elsewhere. In any case, air flow patterns
volume could be engineered in a temporary total enclosure to achieve and

adequate heat removal.

C. Enclosure Design Options

Based on observations during the site visit, three preliminary
design options for a temporary total enclosure were identified:

1. Dropping polyethylene enclosure walls from the plant ceiling

thereby using the plant ceiling as the temporary total enclosure cei]iﬁ .
. Dropping polyethylene enclosure walls from the bottom of the 9

ceiling support trusses. The plant ceiling would function as the
temporary total enclosure ceiling. The open spaces between the top of th
walls and plant ceiling would be considered natural draft openings as ®
defined in the draft gas/gas test procedure; and

3. Constructing a wooden frame to which polyethyiene would be
fastened to form the temporary total enclosure walls and a ceiling

spanning the press area.
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Option 2 likely wouid be the least labor intensive and, therefore,
the least expensive. Details on how the polyethylene would be fasteneag
to the ceiling support trusses remain to be worked out. The applicability
of this approach also hinges on meeting the temporary total enciosure
criterion governing the ailowable area of natural draft openings.

The use of Option 1 would avoid any problem with the naturai drart
opening criterion but would require contending with the trusses and
obstructions near ceiling level. The exact methods of closing the areas
near the plant ceiling and fastening the polyethylene to the ceiling
remain to be worked out. Even with these difficulties, this approach
would 1ikely be less costly than Option 3, which would require
considerable carpentry to ensure the stability of the enclosure frame.

Whichever the chosen option, every effort should be made to develop
a design that will allow the polyethylene to be added quickly after the
preliminary test runs without the enclosure have been conducted. For

“atfons oing TL Rz coivathyvlane thould Se fistEred - o Tlacs sun o cowains

roilea up at celiing ievei. Unce the preiiminary tast runs nave oeen
conducted, the polyethylene could be unrolled, and the temporary total
enclosure test runs begun. For Option 3, the wooden frame should be
constructed before any testing is conducted, with the polyethylene walls
and ceiling added only when the temporary total enclosure test runs are to
neqin.

/. conciusrons

This facility appears typical of a small flexible packaging
manufacturer. No conditions seem to exist that would make construction of
a temporary enclosure more difficult at this facility than at other web
coating and printing facilities. In fact, the amount of unused space in
the press room and between the presses could make construction of an
enclosure easier at this facility than at others where space constraints
might be a factor.

It does not appear that noise would be a problem in an enclosure at
this facility. Noise levels at the facility were not high, and no
existing noise abatement measures were apparent.

The necessity of including the dryers in the enclosure could result
in heat buildup. However, as discussed previously, .it is believed that
this potential problem can be avoided with proper enclosure design.

The use of direct-fired dryers at this and other facilities presents
a possible problem with the draft gas/gas capture efficiency test -
procedure. (This problem was discussed in Section IV.B.4 above.) However,
the same is true of other capture efficiency test methods.
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MIDWEST RESEARCH INSTITL
M Rl Surte
2101 Harnison Qaks Bcule

Cary. Nortn Caraina 27
Teiephone (919) 877~

FAX (319 &7 7-
Date: February 17, 1989
Subject: . Site Visit--Printpack inc., Atlanta, Georgia
Capture Efficiency
EPA Contract No. 68-02-4379, Work Assignment 18
ESD Project No. 87/07
MRI Project No. 8951-18.
From: Stephen W. Edgerton ?EE;SEiT
To: Karen Catlett
' I20,CP8/CA8 D=L
U. S. Environmental Protection Agency
Research Triangle Park, N.C. 27711
[. Purpose
Tae surmose of this site visit was %o investigatas *he f=asibi’ i 3l
TS CACTHITY 9T IZnSTrUCTIng iolamporary ISTal nciosure aroung
printing line suitable for perfarming the draft gas/gas capture erficiency
test.

II. Place and Date

Printpack inc.

4335 Wendell Drive SW
Atlanta, Georgia
September 12, 1988

III. Attendees

Printpack inc. (Printpack)

Doug Cook, Senior Specialist, Corporate Environmental Affairs

Flexible Packaging Association (FPA)

Marjina Kaplan, Director of Marketing and Communications
Edward Weary, Director of Technology

U. S. Environmental Protection Agency (EPA)

James Berry, ESD/CPB
Karen Catlett, ESD/CPB
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Georgia Department of Natural Resources

Michael Fogle, Unit Coordinator

Midwest Research Institute (MRI)

Stephen Edgerton

IV. Discussion

The visit began with a meeting among the attendees. The meeting was
followed by a facility tour concentrating on the printing lines and the
emission control system. The discussion that follows summarizes the
information gained from the meeting and tour.

A. Concerns With Oraft Gas/Gas Capture Efficiency Test Procedure
and Retrofitting Permanent Total Enclosures

Mr. Cock expressed two chief concerns about the draft captuyre
sTTiCiency (25T Jrec3gqurar IST NG GCCUrACY. 8 TAGR INE T yimg
points related to the cost of conducting the test. A major cost wouigd be
the lost manufacturing time during construction and removal of the
temporary enclosure required for the test. Another significant cost wou ld
be the labor required to build the enclosure. This facility has large
presses that would require complicated enclosures taking several days tg
zastract., The Final majer azsht ftam Cor the tast would Le the innreasad
oe chmTment TTTIl T2sSTT T ZNTTAlIIrT T3 IErTY O SUT Th2 I3kt Taey
contractors have indicated to Mr. Cook that the cost of performing the
test would be about three times the cost of the liquid/gas capture
efficiency test now in use. The primary reason for this increase in test
contractor charges is that the test crew will be onsite significantly
longer for the draft gas/gas procedure than for the 1iquid/gas
procedure. The test procedure requires that the exhaust to the controi
device be tested before the temporary enclosure is constructed. After
this preliminary measurement is made, the test crew will be idle during
construction of the enclosure, a significant period if construction takes
as long as Mr. Cook projects. The costs of materials for constructing the
enclosure would be small in comparison to the other costs associated with

the test.

Mr. Cook expressed the following opinions on the accuracy of and
support for the the draft test method. He has no confidence that the
draft gas/gas capture efficiency test improves upon the accuracy of the
liquid/gas test. The draft test procedure has not been performed enough
times to establish its value, and the data from the tests that have been
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run have not been made available to industry for evaluation.?® Mr. Cook
believes that it is EPA's responsibility to develop and validate the test
procedure. The costs to industry of regulatory development are too great
to justify, particularly when there is a method (liquid/gas) that industry
believes to be adequate. If the gas/gas method eventually proves to be a
better method and if the costs can be contained, it should be adopted.

The chief concern Mr. Weary expressed about the draft gas/gas
capture efficiency test procedure is that the results obtained with the
temporary enclosure in place will not accurately reflect operation in the
absence of the enclosure. He feels that the enclosure will alter such
parameters as the quality of the product and the rate and pattern of the
airflow in the vicinity of the 1line. To compensate for these effects,
conditions (e.g., line speed) might have to be varied from those that
prevail during normal operations.

Mr. Fogle expressed reservations concerning the fact that the
minimum detection level for Method 25 is 50 oom as carbon. Thus. this
78TNCQ May 1ST 12 ipprooriine CTr TRAsuUrament ST na2 Iag Trtean cUam e
temporary enclosure that carries the VOC normally emitted as fugitive
emissions. However, at facilities using incineration control, Method 25
is necessary to obtain accurate destruction efficiencies.  These facts
raise the possibility that capture efficiency and control device
efficiency might have to be determined using different EPA Methods, which
would incraase <3sting tastz. Mr. Tegle also indicatad :oncarn Shat che
Z2ST UF o2 13S/73S I38T 40uig de 2special’ly ourcenscme in oimaill
facilities that do not have the personnel or expertise to design and
construct a suitable temporary enclosure.

Mr. Fogle stated that he has been satisfied with the results
obtained using the liquid/gas capture efficiency test. He believes that
problems with reconciling the 1iquid and gas measurements may stem from
using Method 25A instead of Method 25 to make the gas measurements.

Mr. Cook believes that permanent total enclosures may be reasonable
for new plants but are not practical for retrofit situations. Space
constraints in existing plants are a prime impediment to permanent
enclosures. Also of concern is the possibility of greatly increased
airflow to the control device from the enclosed line in order to meet OSHA
1imits on exposure of personnel to VOC vapors. Such an increase could
exceed the capacity of a control device designed to control only the
- effluent from the dryers. Mr. Cook agreed with Mr, Berry that, because of

3A similar comment was made by FPA at the meeting of the National Air
Pollution Control Techniques Advisory Committee (NAPCTAC) at which the
draft test procedure was discussed (May 18, 1988). The EPA believes
that these comments are premature. The procedure was developed based on
engineering rationale. The procedure was distributed widely and
presented at the NAPCTAC meeting in order to solicit recommendations
based on available expertise in the public and private sectors. The
development of the method is continuing.
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the increased control over the airflow patterns that is possible with a
total enclosure, it is not clear that a permanent enclosure would require
an increase in airflow volume. However, the ventilation volume currentiy
used in the plant is high in order to meet the OSHA requlations.

Printpack believes that the impact of enclosures on solvent concentrations
and air volumes in relation to OSHA regulations must be precisely resolveq
prior to proposal of a total enclosure capture method.

B. Facility [nformation

l. Printing operations. The Printpack facility currently operates
several central impression flexographic printing lines to produce flexible
packaging products. The facility is permitted for an additionail line, but
that 1ine has been moved to another facility. The primary webs used are
polypropylene and polyethylene, with some metalized polyester. A very
small portion of the printing is done on paper. The company uses
essentially all solvent-based inks. Printpack "experimented with" water-
based inks but was not able to achieve the quality products demanded by
their customers.

The facility operates 24 hours per day and 5, 6, or / qays per weex
depending on demand. Typical printing runs average about 4 to 6 hours.
About 60 percent of the presses are actually running at any given moment.

The facility has six-color presses and eight-color presses. The

2ight-color Sreszas ire *he newest. These Sresses are Yirger. fistar, ing
12N iCITTMOQATE i <GJEr AR UD T3 Id aCnEs; INAn Lome Tohe inacaige
presses. :

On all presses, the printing stations are arrayed sequentially
around a large central cylinder with intervening "between-color dryers.®
A schematic of a typical six-color printing 1ine is presented in
Figure 1. The web is unwound and passes over the central bay and enters
the first printing station near the top of the central cylinder. The wep
then passes around the cylinder (down the near surface and up the far
surface), alternately being printed upon and then exposed to a between-
color dryer operated at 260° to 290°F. At each succeeding printing
station, a new ink color is applied over the earlier coats until the final
image is produced. For the final product to be acceptable, it is
essential that each color be laid down in exactly the correct position
relative to the preceding ones. This is termed "keeping register."

After the web leaves the fimal printing station, again near the top
of the cylinder, it passes horizontally through the "overhead dryer"
located above the path of the unprinted web over the bay. The overhead
dryer ensures that the web is dry. Residence time is up to 30 times that
of the between-color dryers. The overhead dryers are operated at 190° tqo
215°F The dried web then travels downward through a quality contro}
observation area and to the rewind station.

The maximum mechanical speed of the presses varies from 600 to
1,200 feet per minute, with the newer presses being the fastest. However
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Figure 1. Schematic of a six-color, cent..] impression ilexographic press.
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the presses cannot be operated at maximum mechanical speed during produc-
tion. The actual printing speed is determined by drying capabilities ang
the ability to keep register. The printing speed of the presses varies
between about 350 and 700 feet per minute, depending on the product and

the press.

The facility performs two types of printing, "1ine" and "process."
Line printing is the traditional flexograbhic printing method. In thig
method, the i1nk is picked up by a roil rotating in a tray of ink and
passed to the anilox roll, which transfers the ink onto the raised
printing surface of the plate cylinder. Each color is applied to the web
to completely cover specific areas. The industry is now moving more to
process printing. In this method, the ink is pumped to a doctor blade
against the anilox roll. The ink is applied to the web as fine dots; the
sum of the various color dots appears as the final image. This pPrinting
method produces the "graphics" type packaging that is becoming more
prevalent. Process printing uses higher viscosity inks, and much less ink
is applied to the web. Thus, less VOC is emitted from process printing
than from line printing. All presses at Printpack can do line work. A]]

. . PO | - - - -, - -~ PR N -~ -
1iqnt -2 lar Ireszac ing Come (.12 TOr TeREDar In T otrarnIs sy

2. VOC emissions and control system. The Printpack facility
operates a catalytic incinerator manufactured by Pillar for control of voC
emissions from the presses. The solvent-laden ajr (SLA) from the between-
color dryers flows into the center of an annular catalyst bed; the VOC's
are oxidized as they pass through the bed to the outside. The system ig
:quicpeq TTTosromary AT ixchange: 02 et JLY 0 Iraneatas v ocna
iNCINerator exnaust Jases. [ne incinerator nas a capacity or
25,000 scfm. It is equipped with a variable-speed, induced-draft fan
controlled by a static pressure sensor on the main SLA mixing plenum
located on the roof. All the SLA vented to the incinerator is effluent
from the between-color dryers.

The inks applied to the web are dried with direct-fired naturail gas
dryers. Mr. Cook has agreed to provide schematics of the various lines:
air handling systems. All of the effluent from the overhead dryer is
recirculated, with a portion diverted to the between-color dryers and
replaced by fresh makeup air. Dan- rs in the ductwork on the roof and
inside the plant allow the makeup air to be drawn from either source. The
dampers within the piant were observed for two of the presses; these
dampers were partially open. It is not known if additional makeup air was
concurrently being drawn from outside. The overhead dryers on the eight-
color presses consist of three distinct chambers supplied with heated ajp
from a common burner tempered with room air; the effluent from the three
chambers is also combined. -

As implied by their name, the between-color dryers are located
between the print stations and dry the web sufficiently that the next
color can be appiied. A sketch of a between-color dryer is presented in
Figure 2. 'These dryers extend across the width of the web just above itg
surface. A common manifold and burner supply heated air to all the
between-color dryers on a single press. In each dryer, the heated air
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Figure 2. Between-..
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impinges on the printed web from two slots running across the width of the
web. Two intake slots situated outside of the impingement slots operate
under vacuum; an unknown quantity of the evaporated solvent is drawn into
the intake slots. The effluent from these dryers (i.e., the SLA picked up
by the intake slots) is combined in & single manifold and ducted toward
the incinerator. 0On some presses, ductwork and dampers are in place on
the roof to allow some of the between-color dryer effluent to be
recirculated to the overhead dryer or discharged to the atmosphere.

A total of about 6,000 scfm of SLA is generated by the dryers at
each press, but with recirculation of the overhead dryer exhausts, only
about 2,000 to 2,400 scfm from the between-color dryers is vented to the
incinerator from each press. The airflow from these dryers is variable
because press operators frequently adjust the flow to obtain proper drying
characteristics. Mr. Cook indicated that he will supply the systems' duct
flow rates when EPA requests them in writing.

Most of the recirculation and incinerator ductwork is on the
facility's roof. Each final dryer exhaust is equipped with a bypass to
“n@ 1TMOSDNer= ST o2 TIr US2 wnen wdl2r-3&S80 NKS IR inD Tag. T e
bypass damper is controlled from a remote location with an actuator moter
that is connected to the damper shaft by a control rod and an adjustabie
locking collar. The collar is locked onto the damper shaft in whatever
position is required to achieve full closure given the location of the
actuator motor and control rod. Because the collars are not operated
according to convention (i.2., are not aligned with the dampers), i+t was

' oC 0SS T2 15C3rtain UM XIBrmar IDSa8rvitlicn vaABTler the Svnass
dampers were fully closed. [f a gas/gas capture efficiency :test were co
be conducted at this facility, full closure of the bypass dampers should

be verified prior to testing.

Fugitive emissions are possible at a few points in the printing
process. Ink is pumped to the printing stations from "kits," 5- or
15-gallon containers. These kits are not sealed, and fugitive emissions
are 1ikely from these sources. Most of the printing station is covered
during operation, but the final roll that actually applies the ink to the
substrate is not covered. After the ink is applied, the web travels a fey
inches before it passes under the face of the between-color dryer.
Solvent may be emitted from the final roll and from the web in the area
between the printing station and the dryer. Also, the effectiveness of
the between-color dryer intake siots at capturing the solvent-laden
impingement air is unknown; these dryers may generate fugitive
emissions. After the final printing station, there is a run of about
6 feet before the web enters the overhead dryer. Fugitive emissions ara
likely in this area. On some of the older presses, a piece of metal has
been installed over the web in this area to aid in directing solvent
emitted in this area into the overhead dryer with the web.

The odor of solvent was strong in the room containing the presses.
The odor extended into the visitor reception area, which is separated from
the press room by at least three doors and 40 feet.
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Mr. Cook stated that when all covers are in place and dryer airflows
are properly balanced to achieve a good negative pressure, he believes
that 99 percent of the fugitive emissions are from the "kits." Emissions
at other points in the process will be drawn into the dryers and
subsequently vented to the incinerator.

The capture efficiency nds Seen determined &t this Facility using 12
1iquid/gas material balance protocol. One capture efficiency test was
performed for two presses at a cost of $12,000. Another test of capture
efficiency for two presses and of the incinerator destruction efficiency
was performed for a total cost of $18,000. The capture efficiencies
determined by this test method have ranged between 66 and 71 percent for
the older presses and have been in the mid-to-high 70's for the newer
(eight-color) presses when newly installed.

C. Observations Pertinent to the Draft Gas/Gas Capture Efficiency
Procedure

. Loeritir l4I2siE. w9 IRBeYATdrs ire iSS'gnEQ T3 2 3gn SrasE
additional two persons are assigned to the eight-color presses as a
floating changeout team. Access to the presses is routinely required
during operation. Ouring operation, the operators check the ink level and
viscosity in the kit supplying each printing station about every

30 minutes. The ink viscosity is tested using a Zahn cup, adjusted as
~acassary “hrnuagh -~"Pnt 1ddition. and retestad. This whola ~rocas:s
sdKeS iDCUL 3 minuLas. e sparitors 1is0 nust Je free (0 iqjust the
printing stations as needed. Because frequent access to the pr1nt1ng
equipment is required, a temporary total enclosure at this facility would
need to be constructed so that operating personnel can safely remain
within it during the test period.

Consideration should be given to enclosing the entire press,
including unwind and rewind stations, in the temporary total enclosure.
Access to the unwind area is required about every 45 minutes of operation
to replace the spent web roll. The same operators that monitor the
printing equipment perform the replacement using an overhead power
crane. If the enclosure did not include the unwind area, operators might
have to pass in and out of the enclosure during a test run, possibly
disrupting design air flow patterns or allowing fugitive emissions to
escape. [n addition, it is possible that there are some emissions from
the web after it exits the overhead dryer. However, this is unlikely
because much of the production at this facility is food packaging with
specifications for very low retained solvent. Furthermore, the web is
quickly rewound after leaving the overhead dryer, and the escape of any
retain?d solvent from the rewound web in the vicinity of the press is
unlikely.

2. Press dimensions and layout. The presses vary somewhat in
size. As estimated by pacing off the distances, one six-color press would
require an enclosure 15 feet by 45 feet to contain the entire press. An
enclosure for another six-color press was estimated at 27 feet by
f4 faet, The ceiling in the room housing these presses is approximately
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20 feet high. The eight-color presses are larger. An enclosure large
enough to contain one of these presses would have to be approximately

33 feet by 66 feet. The ceiling in the room housing this press is about
30 feet high.

The presses are housed together in two large rooms of the plant. In
most cases, there are aisles between the presses wide enough for a fork
Tift to pass thrsughn. CTnre axczotion %) this separaticn between oresses
was noted where one eight-color press is located next to a five-color
press/laminator. At their nearest point, these presses are separated by
only about 3 feet. Mr. Cook indicated that a plant floor diagram showing
the locations and dimensions of the presses can be obtained with a written
request from EPA.

3. Ceiling-level obstructions. In the 1 to 1.5 feet just beneath
ceiling level in both rooms housing the presses are a number of
obstructions. These include ventilation ducts, electrical conduit,
piping, and support beams. [n the room housing the eight-color presses
the ceiling is supoorted bv steel trusses 1l to 2 feet high with open '

P .
ararcTiczE.

4, Direct-fired drying ovens. The use of direct-fired,
recirculating ovens may present problems in quantifying capture and
destruction efficiencies because some VOC may be destroyed in the burners
before emissions enter the duct to the incinerator. The confiquration of
“he ven. Surners. ind ducting will te factors ‘n whether 1 orahienm
<X7SC3. .7 o2 Cercontazge T /OC that cC olestroyeq is Ine fACUCTUIAT RO
air passes through the burners can be determined and if the ducts leaging
to the burners are suitable for gas-phase VOC testing, the test problems
may be overcome. It should be noted that combustion of VOC in direct-
fired drying ovens is a potential problem for the liquid/gas capture
efficiency test procedure as well as for the gas/gas test procedure.

D. Enclosure Construction Options

Based on observations during the site visit, three preliminary
design options for a temporary total enclosure were identified:

1. Dropping polyethylene enclosure walls from the plant ceiling,
thereby using the plant ceiling as the temporary total enciosure ceiling;

2. Dropping polyethylene enclosure walls from the bottom of the
ceiling support beams or trusses. The plant ceiling would function as the
temporary total enclosure ceiling. The open.spaces between the top of the
walls and plant ceiling would be considered natural draft openings as
defined in the draft gas/gas test procedure; and .

3. Constructing a wooden frame to which polyethylene would be
fastened to form the temporary total enclosure walls and a ceiling
spanning the press area.

Option 2 1ikely would be the least labor intensive and, therefore,
the least expensive. Oetails on how the polyethylene would be fastened tq
the ceiling support beams remain to be worked out. The applicability of
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this approach also hinges on meeting the temporary total enciosure
criterion governing the allowable area of natural draft openings.

The use of Option 1 would avoid any probiem with the natural draft
opening criterion but would require contending with the numerous
obstructions near ceiling level. The exact methods of closing the areas
near the piant ceiiing and fastening the poiyethylene to the ceiling
remain to be worked out. Even with these difficulties, this approach
would likely be less costly than Option 3, which would require
considerable carpentry to ensure the stability of the enclosure frame.

" Whichever option is chosen, every effort should be made to develop a
design that will allow the polyethylene to be added quickly after the
preliminary test runs without the enclosure have been conducted. Ffor
Options 1 and 2, the polyethylene should be fastened in place but remain
rolled up at ceiling level. Once the preiiminary test runs have been
conducted, the polyethylene could be unrolled, and the temporary total

anelzzyura tz2eh ~ing Szaun. Sor Totion -3l the cuopden Trime noult ta
constructeq oerore any testing 1s conagucted, «itil The poiyetnyiene wai .3
and ceiling added only when the temporary total enciosure test runs are to

begin.

It might be possible to avoid the cost of lost production during
enclosure construction and dismantling if the test could be scheduled at a
ime .aen tn2 fizilifty ‘o oot soerating T odays lar .eek.  fowever.
production S SCnNeguied on an irreguidr Jasis On weexengs Iarcugncut In2
year, so lost production could be avoided only if the enforcement agency
allowed considerable flexibility in scheduling the test. In any case,
weekend construction and dismantling would require premium pay rates of
50 percent more on Saturday and 100 percent more on Sunday.

V. Conclusions

This facility appears typical of a large flexible packaging
manufacturer. No conditions seem to exist that would make construction of
a temporary total enclosure particularly more or less difficult at this
facility than at other web coating and printing facilities. It does not
appear that noise would be a problem in an enclosure at this facility. It
js unlikely that heat buildup in the enclosure would be encountered; no
ambient heating was noted in the vicinity of the dryers. At facilities
that do not condition the plant air as Printpack does, an enclosure that
reduces cross ventilation might be expected to produce a humid, stuffy,
and intolerable work area during the summer months. However, the
enclosure ventilation rate necessary to prevent solvent vapor buildup
should be ‘adequate to prevent heat buildup as well.

The imposition of State emission 1imits for flexographic printing
facilities does not appear to have affected the process area of this
facility at all. No added capture devices or equipment design improve-
ments were evident. The only change appears to be the addition of an
incinerator to destroy the solvent emissions previously vented to the
atmosphere from the hetween-caolor dryers.
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FINAL COST AND FEASIBILITY ANALYSIS
FOR
AMERICAN NATIONAL CAN COMPANY

I. Summary of Analysis and Findings

Tne American Nactionai Can Company (ANC) faciiity 1n Hammona,
Indiana, prints and coats metal sheets for subsequent processing into
three piece cans at other locations. The facility uses sheet-fed
1ithographic presses and roil coaters. A site visit report, dated May 16,
1989, contains detailed information on the process and the facility
layout.

A. Temporary Total Enclosure (TTE) Confiquration

Tn conjunction with Mr., Gere of ANC, Midwest Research Institute
(MRI) determined that the coating lines present a greater challenge to
inclosa -han fo the Tithearaphic trinting Yines. Tz2ating Yine Mo, TC
5eiectea ror in-deptn anaiysis 4S {he @MosST JgiTTicuit Or {he ¢3ating . ines
to enclose based on the relatively close proximity of adjacent coating
1ines on either side. Potential TTE configurations were identified and
evaluated considering the layout of the process, the locations of affected
and nonaffected VOC emission sources, the locations of permanent
structuras that could aid oar obstruct TTE construction, operator access
~aquirements. raterial “Tows. Teaith ing iarety ~equirements, ing ne
criterta inciudeg n the it Protocoi. Jne conriguration was saiectag v
further analysis. The proposed TTE would enclose the normal work area of
the coater operator from the automatic feeder to the front end of the
drying oven and from the midpoint of the left aisle to the midpoint of the
right aisle. The TTE roof would pass just over the area 1ight fixtures to
allow adequate lighting and to utilize the fixtures for support. The
exhaust duct for the fugitive emissions would run from the TTE roof up
through an existing vent in the plant roof. The exhaust fan would be
located on the roof. Additional detail on the proposed TTE configuration
can be found in Section I[II.

e vl

B. Materials of Construction

After observing curtains in the plant suspended from cables strung
between roof support columns, a similar system was selected for the TTE.
Support cables for the TTE would be hung using a combination of the
existing columns and 2x4's clamped to existing catwalk railings. The
material selected for the walls and roof of the TTE is 6 mil poly- -
ethylene. More detail on construction is presented in Section III.

C. Testing

The gas streams, sampling locations, and EPA Method for measuring
volatile organic compounds (VOC) for the capture efficiency determination
were tentatively identified. (Final identifications will be made in the
testing phase of this project should testing be carried out at this
facility.) Measurements would be conducted an the incinerator ‘nlet duct,
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the incinerator combustion air duct, and the fugitives exhaust duct usin
EPA Methods 1 through 4 (M1-M4) for the volumetric flow rate measurementg
and Method 25A (M25A) for the VOC concentration measurements. It appears
that suitable test points exist for volumetric flow rate measurements
without any duct modifications, provided cyclonic flow is not present.

Measurement of the flow rate and VOC concentratian of the
incinerator exhaust using M1-M4 ana M25A wouid also be conducted to
determine the amount and concentration of the gas recycled to the oven
An anemometer would be used to measure the gas velocity at the oven 1niet
to determine whether this parameter is affected by the presence of the
enclosure. Finally, the ambient VOC concentration inside the enclosure
would be measured with an OVA-1 meter to determine whether steady-state
conditions have been reached within the enclosure. The ambient VOC
concentration outside the enclosure would be measured with an OVA-1 meter
to evaluate the potential for VOC drawn in through natural draft openin
(NDO's) to affect the capture efficiency determination. gs

Torozach ~un. 4284 measuraments ould e tade ctntinucusiv jver 3
l-hour period, wniie voiumetric riow measurements wouid oe caken ~1tﬁ ;
traverse before and after each test and monitored with a l-hour continug
single point measurement. A l-hour continuous measurement of oven 1n1etus
velocity would be required for each test run to detect any varjation in
the inlet oven velocity. The OVA-1 measurement of VOC concentration
within the anclosur2 would be made on a l-hour continuous basis, while th
mpient OC [cpgancration SUCITGR 152 2NCicSUre wouid e Measured sefors @
ang arter eacn test. Aggitional detali on IesSTiNg consigerat;aens zs. )
presented in Section II, Part D. '

0. Specifications

Specifications have been prepared for the TTE, including drawings of
the TTE structure and a 1ist of the materials and equipment necessary to
construct the TTE. The specifications are presented in Section [I].

E. Cost Analysis

The costs associated with performing a capture efficiency
determination using the TTE protocol have been estimated based on the TTE
specifications and sampling locations selected. Constructing and
dismantling the TTE, including design, materials, equipment rental, ang
labor would total nearly $7,200. Additional costs of about $17,106 would
be incurred for the testing. During most of the year, no production woy]
be lost during TTE construction and dismantling; the totd] cost of the d
capture efficiency determination would.be approximately $24,300. Howeve
during peak demand in the summer months when the plant operates "
continuously, the total test cost could increase significantly due to 1o
production costs. The total cost of the capture efficiency determinat'loSt
in this situation is contained in the confidential addendum to this n

report.
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[I. Options Considered and Rationale for Selections

A. Production Line to be Evaluated

The facility contains both coating 1ines and lithographic printing
1ines. The lithographic presses use very thick paste inks that contain
insignificant amounts =f VCC; %ie Y0C emissions frem the printing lines
are associated with a coater that applies a VOC-based varnish over the
printing ink. The VOC emission points and control system associated with
the varnish application operation are very similar to those of the coating
1ines. After discussion with Mr. Gere of ANC, it was determined that the
coating lines would be more difficult and costly to enclose than would the
printing 1ine varnish coaters because the coating lines are closer
together and are operated more frequently.

The coating 1ines are nearly identical, as are the VOC emission
sources and control systems. The coating lines are located side by side
in one area of the zzating r2cm: the widths of the aisles separating the
lines vary scmewnat is i -2su i T he pilacement IF sTructural csiumns.
Line No. 23 was selected for in-depth evaluation because it has the
minimum separation from the adjacent coating lines, thereby representing a
worst-case situation.

B. TTE Configuration

Tae “i=sT gacision it ce mnade in considering. tne TTE configuraticn
is whether the drying oven can be considered part of the total enclosure
or must itself be enclosed. For the drying oven to be considered part of
the enclosure, VOC emissions must not escape the drying oven as fugitive
emissions. A1l VOC emissions must be vented through ducts or stacks. As
a means of determining whether this condition is met, the draft TTE
protocol requires that the drying oven meet specified criteria for a total
enclosure.

At the ANC plant, it appears that the drying oven does not meet the
criterion requiring an average inward face velocity of at least 200 feet
per minute (ft/min) across the openings. Measurements with a hand-held
anemometer at the oven entrance showed a maximum of 180 ft/min. A
measurement at the opening of the wicket return chamber (located beneath
the exit from the cooling section) indicated an inward velocity of
75 ft/min. However, these measurements were taken while the aven was
operating but the coating process was not. ' Therefore, it is not certain
whether the measurements are:fully representative of periods of process
operation. An automatic controller system adjusts oven airflows depending
"on heating requirements, so the face velocities could be different-during
process operation.

In any case, these openings are not the crucial ones. The oven
entrance would have to be within any TTE in order to capture emissions
from the flashoff area, so any losses through the oven entrance would be
contained by the TTE. The wicket return chamber receives some VOC at a
preheat section heated with recirculated incinerator exhaust, but this
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section is located at the front end of the oven about 100 ft from the
entrance to the wicket return chamber. It is extremely unlikely that
VOC would escape from the wicket return entrance even with a face ve] any
of only 75 ft/min. Thus, only the drying oven exit realistically rem°$it
as a potential source of fugitive emissions from the drying oven. alns

The face velocity across the exit of the final oven heating sectj
was not medsured pecause tne coolirg saction makes the exit inaccessib]on
The dried and cured sheets exit the drying oven in a vertical positig ®.
the oven exit is relatively large. However, during operation, the N> so
effective area of the opening is actually very smail because the great
majority of the opening is blocked by the sheets as they exit (the sh
are spaced 1.5 inches apart). While the face velocity across this sme?ts
opening is not known, the face velocity criterion could be met with aa !
relatively low voiumetric flow rate.

Regardless of the exact face velocity inward through th
exit, it 1s unlikely that significant VOC escapes througg theeegyiingrgve"
~oatings apri‘az ‘n <ais 2rocess must be thoroughly dried of VOC té av ?
contaminating che proguct eventuaiiy pidcag 1n he Cans faoricatag frco d
the coated sheets. As a result, the drying process is largely COmpIEtm
before the sheets approach the oven exit, and very little VOC {s emitte
near the exit. In addition, the flow of gases within the drying oven ?d
toward the entrance because the exhaust pickup is at the front of the s

oven.

For cne rsasons Jdiscusseg ipove, 1T #ds Jeterminea Ihat the quaneis
of fugitive VOC escaping the drying oven, if any, would be 1ns1gn1f1cnt7t3
and the drying oven need not be enclosed by the TTE. Thus, the em1ss?nt'
points that would have to be within the TTE would be the coater (inci o
the coating and cleaning solvent supply vessels) and the flashoff aregding

The smallest enclosure that could contain these sources would fit
immediately around the equipment from the entrance of the coater to tp
drying oven entrance. The operator would be outside such a small TTE ¢
This configuration was rejected for several reasons. The TTE would h°
operator access to the coating equipment, which is required frequent1ampe'
during operation. With such a small TTE, it would be difficult to siy
and locate the NDO's to meet the criteria of the protocol, part1cu1ar?e
openings must be provided in specific locations for cperator access yir
Also, location of the NDO's so close to the emission points could
significantly alter the normal airflow patterns, changing the rate of
evaporation and the performance of the capture system. Finally, the T
would have to be largely freestanding; 1ittle use could be made’of €
existing structures for support.

Instead of the minimum size TTE, a configuration enclosing the
entire normal work area of the operator was selected. This configuratign
is 11lustrated in Section III where the TTE specifications are present on
The attachment presents a brief "check" of the TTE design criteria TEG. :
operator would remain inside the enclosure during the test. The S%de he ;
would be placed at the midpoint of the aisles on either side of the co::}ls
ng
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line, affording adequate room for the operators of all the lines. The
walls would have to be fitted around the power hoist monorail that runs
perpendicularly across all the lines above the coaters. Covered doors
would be placed in the walls an either side of the coater. These doors
would not be used during a test run but would be needed for equipment
changeout between production runs should it occur during the period of the
test program.

The end wall at the feeder end of the 1ine would be placed to enclose
the feeder. The end of the section of rollers leading to the feeder would
protrude through this wall through an NDO large enough for a load of sheets
to pass through. This placement would allow the loads to be delivered to
the rollers with a forklift as is normally done. Covered doors would be
located in this end wall on either side of the line to allow personnel
access as necessary. The bottom portion of these doors 1ikely would be
left open as NDO's so that the aisle areas would be swept of VOC. It is
not expected that the doors would be used frequently; the operator
typically would get from one 2isle to the cther by cutting across <he 'inma
dT 4 poInt wilhln e TI. Al SPerlidr ~as sSosarveg I0ing Ic vt ona
site visit.

At the other end of the TTE, walls would extend from the side walls
to the sides of the drying oven to enclose the front of the oven, including
the oven entrance. The walls would be placed to include the first access
ioor to the aven intarior throuagh wvhich %“he operator <ﬁmet‘-e= A(ITICIE

oateg sneets ;or JA acITiviTias. ooversd JoOrs ~ouic e Jogataa v tnEoing
walls on either side of the oven to allow personnel to pass in and su: is
necessary. The bottom sections of these doors might also be left open to
function as NDO's.

The roof of the TTE would pass just over the line's light fixtures.
The 1ights would be inside the TTE to ensure adequate lighting and would
function as supports for the roof. The roof would be fitted to the front
of the drying oven above the entrance and would be joined to the side and
end walls.

Four dampered pickups for the fugitive emissions exhaust are included
in the specifications for the TTE for maximum flexibility in adjusting
airflow patterns, although fewer might be sufficient. The locations of the
pickups and the damper settings could be varied as necessary to control the
VOC concentration within the enclosure and to minimize the effect of the
TTE on capture efficiency. The dampered pickup ducts would extend downward
from the TTE roof to a height of 1 to 2 ft above the floor. Above the TTE
roof, the pickup ducts would be joined into a single exhaust duct which
would extend upward through the existing vent in the plant roof. Primary
support for the fugitives exhaust ducting would be provided by clamps at
the level of the facility roof. Additional support for the pickup ducts
may be provided by a conveniently.located electrical bus that extends
across the line above the TTE roof level. The exhaust fan and fugitives
test point would be located on the roof.
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As an alternative, the fugitives exhaust could be run from the TTE
end wall down the aisle between the drying ovens and exhausted into the
plant. However, in the latter case, the fan would be required to pe
"explosion-proof" for fire protection, increasing its cost.

C. Materials of Construction

Plastic sheeting (6 mils thick) was chesen for the va'ls dng ha &
of the enclosure because it is 1ightweight, inexpensive (I to 3 cenié/fEQF
area), and offers some visibility from outside the enclosure. It ig e
to work with in that it can be cut and resealed and can be easily move:s
necessary. Also, the TTE could be vacated quickly in case of emergency if

Cables were selected instead of a wooden frame to support the pia
sheeting for a number of reasons. A wooden frame would be more costly ?tic
materials and labor to construct and dismantle. Cables are dlready us dn
the plant to hang curtains; therefore, facility personnel are fami]iare at
the installation of such cables. It is Tikely that the TTE could be b ?‘th
by nlant versonnel rather than necessitating an outsida zzntractar. Tg t
CaDies SOUid D8 STTUng ITOM 2X1STINg roOT SUPPCTT ISIUANS ind IaTwa ik b
railings so less fabrication would be required. Less space would be tak
up between coating lines by the cable-draping method because a wooden : -
would be wider and any additional bracing required by the frame would tr
up room in the narrow passageways. ake

Figure 1 is a schematic of the proposed sampling pcints for the
capture efficiency test. Table 1 presents the suggested measurements t
methods, and frequencies for each sampling point. Capture efficiency-w est
be calculated by dividing the sum of the VOC mass flow rates from test ould
locations 1 (combustion air) and 2 (incinerator inlet) by the sum of th
VOC mass flow rates from test locations 1, 2, and 3 (fugitives exhdust)e
The contribution of VOC from the incinerator recycle stream is not )
accounted for in this calculation. Calculations provided in the attachm
based on data provided during a followup telephone conversation with ent
Mr. Gere show that the VOC contribution from the recycle is a maximum of
7 percent of the total VOC concentration entering the incinerator. Thji
value becomes relatively insignificant to the determination of capture s
efficiency because the incinerator inlet stream is included in both the
numerator and denominator of the equation. However, measurement of the
incinerator exhaust before and after each test run has been included in
test plan to allow determination of the amount of combustion gases recyc¥h
to the oven during the test period and, subsequently, the impact of the VEG
contained in the recycled gases on the capture efficiency measurement. oc

In addition to measurements at test locations 1, 2, and 3 that wi1y
be used to calculate capture efficiency, measurements at test locations
5, 6, and 7 have been included in the tentative test program. As discyssn
above, the measurement at test location 4 will provide an indication of §ed
effect of the recycle stream. Measurements at test locations §, 6 and 7"‘
will indicate whether the TTE affects airflow into the oven, whether the
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Figure 1. Sampling points at Auwcrican National Can Company.




TABLE 1.

SAMPLING PLAN FOR AMtRICAN NATIONAL CAN COMPANY

Test location

Measurement Method Frequency
1. Combustion air? Velocity M1-M4 lraverse before/after each test;
continuously monitor single point
voc M25A 1 h continuous
2. Incinerator inlet? Velocity M1-M3 Traverse before/after each test;
continuously monitor single point
vocC M25A l-h continuous
3. Enclosure vent? Velocity M1-M4q Traverse before/after each test;
continuously monitor single point
voC M25A !-h continuous
4. Incinerator exhaust Velocity M1-Ma iraverse before/after each test;
continuously monitor single point
voC M25A Monitor before/after each test run
5. Oven inlet Velocity Anenmeter 1-h continuous
6. Ambient within enclosure voC M25A (0OVA-1) Continuous
7. Ambient outside enclosure voC

M25A (OVA-1)

Before/after each test

M25A = flame ionization analyzer (FIA).

M25 = Total gaseous nonmethane organics (TGNMO).

5 imultaneous sampling.

Option 1--add M25 at locations 1, 2, and 4

Option 2--replace M25A with M25 at 1, 2, 3, and 4

[
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system is at steady state, and whether significant VOC is drawn into the
TTE through the NDO's, respectively.

An alternative to using M25A (which uses a flame ionization analyzer
[FIA]) is to use Method 25 (M25), although M25A appears to be more suitable
because a continuous measurement may be made. A continuous readout at the
site would be preferable to having to wait for lab analysis after testing
because it would allow the site crew to modify parameters such as the
fugitive exhaust flow rate before actual test runs began. I[f the control
device efficiency were being measured, M25 at locations 1, 2, and 4 would
be the more suitable method because M25 is not affected by the presence of
a variable mixture of compounds (including products of incomplete
combustion) and, therefore, would yield a more accurate measurement of
control device efficiency. Note, however, that M25 is less sensitive to
low concentrations, which could be encountered at the incinerator exhaust
(test location 4) and the fugitive exhaust (test location 3).

An QVA-1 type meter is recommended to monitor the ambient VOC
concentraticn insige and cutsige the 2nCiQsurae leciuse a .asser iavei o7
accuracy is acceptable for these two measurements. The purpose of the
ambient inside measurement is to assure that steady state is maintained
within the enclosure. The purpose of the outside ambient measurement is to
evaluate the potential impact of ambient VOC drawn into the TTE. The OQVA-1
measurements could be "calibrated" against the FIA measurements, if
secassary, %3 2ravide 1 basis of comparison.

[t is recommended that the test protocol procedure for processes that
do not generate fugitive emissions at a constant rate be used at this
facility. The facility uses many different coatings, and process runs
typically are too short (average about 5 hours) to allow two complete sets
of three test runs to be conducted during a single process run as required
by the "before/after" procedure for processes that generate fugitives at a
constant rate.

III. Specifications

Orawings of the top and side views of the proposed TTE are presented
in Figures 2 and 3, respectively. A drawing of the proposed fugitive
exhaust system is presented in Figure 4.

The materials used to construct the TTE and their costs are listed in
Table 2. The most significant materials, from a cost standpoint, are the
fan and a§soc1ated ducting. The fan was sized for an exhaust rate of
10,300 ft*/min, based on the amount of air needed to maintain the concen-
tration of VOC in the enclosure at a maximum of 100 ppm. The calculations
and assumptions that provide a basis for this fugitive exhaust rate are
included in the attachment. In addition to the materials necessary for
construction of the temporary total enclosure as specified in Table 2,
Table 3 1ists suggested tools and equipment necessary for installation. It
was assumed for the cost analysis that the facility would have access to

all tools except for the scaffolds and walkboard (these were assumed to be
rented) at no additional cost.
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TABLE 2. MATERIALS, EQUIPMENT, AND LABOR FOR CONSTRUCTION OF A
TEMPORARY TOTAL ENCLOSURE AT AMERICAN CAN COMPANY,
CHICAGO, ILLINOIS

“otal

Materials Quantity Cost, § Labor Cost, $ cest, §4
Cable installation
l. 3/16 in. fiber core cable 200 ft §0.00
2. ¥4 in, beam clamps ] 40.00 2 FTE'sx4 hours » 8 MH 120
3. 3/16 in, U-bolts 4 28.00 3 $40, 00/MH
4, 2 in.x4 in,x14 ft Jumber brace 12.00 24,00
SUBTOTAL 152.00 320 472.00
Hang plastic
1. 6 milx20 ft plastic 50 ft 35.00 Hang plastic, ¢!ip to cable, seal 640
2. 6 milxl6 ft plastic 300 ft §5.00 all joints, i.e., wall to wall,
3. Duct tape 3 rolls 10.50 wall to ceiling, wall to oven,
. Mediua binder clips 1 gross 12.80 wall to wall
5. Floor cleaning solvent 1 qal 25.00 2 FTEx@ hours + 16 MH
5. Scaffold rental 2 9 4 days 80.00 @ $40, 00/MH
T, U8 walkboard reatal 4 days 40.00
SUBTQTAL 258.10 349 3%8. 1)
Exhaust system
1. Peerless Model 300J belt drive ! 2,010.00 Mount blower and instruments on 5§40

utility blower. 3 HP, 460V . roof platforns, Orop flex duct

3-phase motor, for fugitive exhaust systes,

10.340 ft3/ain, 1 in. 5.P., 2 FTExS hours « 16 M4

377 om 3 340.00/MH
N 2 im Tlex gt 1roos . L4300
Jo 12 in. full alast gate aampers 4 382.80
4 12 in, connecting duct clamps 16 . 52,20
5. 24 in, flexible duct and damper S fe 182.00
6. 24 in, sheet metal duct (include 31 @ § ft 390.00

12 in.x24 transition)
7. Roof support claaps 4 62.00
8. 24 in, duct clamps 4 36.00
9, 4 ft x 8 ft x1/2 in, plywood 2 S0.00

for roof platfors
SUBTQTAL 4,205.00 §40 4,845.00
Jismant]ing 2 FTE x 6 hours = 12 MH @ $40,00/MN - 180 480. 00
TQTAL 4,615.10 2,080 6,695.10

daterials and Tabor,
FTE = Full time employee.
MH = Manhour,



TABLE 3. SUGGESTED TOOL AND EQUIPMENT LIST FOR INSTALLATION

Tools » _ Equipment

Cutting knife (utility) Two narrow rolling scaffoldsd
Cable cutter- Ladders

Screw drivers Cable ties

Handsaw Rags

Hammer Fire extinguishers (2)

Pliers . 16 ft walk board?d

wrancnes ‘ Over-waii hciszt

Metal snips

Suggested staging of construction

Place hlogwer and “uchwork
Fl4c2 Izp oiéstic
. Place side wall plastic

[ 9% I AR
* -

dassumed to be rented.
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[V. Cost Analysis

The estimated cost of a capture efficiency determination at this
facility using the TTE protocol is about $24,000, not including the cost of
lost production. This cost includes costs associated with TTE design,
materials, eguipment rental, labor, and testing for the TTE design
specified ‘n Sacticn TIT. TFf the tast were conducted during a peak demand
period, it is estimated that as much as 11 hours of production cou'd te
lost during construction and dismantling of the TTE. The estimated cost of
this lost production and estimated total cost of the capture efficiency
determination under these conditions are contained in the confidential
addendum to this report.

The specifics of the cost of materials, equipment, and labor are
presented in Tables 2 and 3. The details of the proposed test program were
presented earlier in Section II, Part D. Specific costs associated with
the testing are broken down in Table 4. ~

Z.C8PT For the Iasting orew, 2 wage rate of 40 fer fcur, ocoLoits
fringes and overhead, has been used throughout this analysis. This value
is likely to overstate the actual wage rate in many cases, but has neen
adopted to be conservative., It is also assumed that this high wage rate
would allow for the cost of labor supervision, if necessary. The wage rate
included for testing personnel has been adjusted upward to allow for

Togerara srhvail Iosth.

Table 5 summarizes the costs associated with performing the cacture
efficiency test at this facility. The first component cost in Table & is
design of the TTE. This step is further subdivided into the onsite
evaluation phase and the actual design phase.

Ouring the onsite evaluation, one individual would examine the
affected facility to be tested, noting the physical and procass-related
requirements for the TTE, taking the necessary measurements, and sketching
the layout. This process would be similar to the site visit conducted for
this analysis but would not be as extensive. Under normal conditions, the
evaluation would be limited to the single line for which testing was being
required and would not include the extensive background discussions with
plant personnel on the TTE protocol and the process that were necessary for
this study. In addition, the site survey for testing purpaoses would be a
separate activity carried out by the testing contractor. The cost of this
test survey is included in the testing costs. The onsite evaluation phase
of TTE design is estimated to require 4 hours. At a labor rate of $40 per
hour, this activity would cost. $160. \

During the actual design phase, the ventilation requirements for the
TTE would be determined from process information. The proposed TTE config-
uration would then be evaluated relative to the criteria in the protocol to
verify that the criteria can be met. Upon corroboration that the criteria
can be met, drawings of the TTE and materials, equipment, and labor specifi-
cations would be prepared. These activities might or might not be carried
out by a single individual, but the total labor required is estimated at
Poaours. U w60 ceroiour. tne oast oF tnis onase wouid tatar GZZ0.



TABLE 4. SAMPLING COST ESTIMATE

Base cost
Site survey - | person, 2 daysx8 hx$7% $1,200
2 THC operators - 2x3 daysxl0 hx$70 4,200
3 veiocity pnersons - 3x3daysx10hx$70 6,300
Preparation and posttest checks - 40 hx$50° 2,000
Calibration gases and supplies 1,000
Data reduction and reporting - 40hx$60 v 2.400
Total ' $17,100
Option 1 - add M25 at locations 1, 2, and 4
2 operators - 2x3 daysx10 hx370 ' 34,200
‘ddeq Tran = ) ~wIEC > = An
Analysis - 1x3x315C ;;égé
Total $7,700
Option 2 - replace M25A with M25 at 1, 2, 3, and 4
:£HE"f;3 e
L8SS cailpraticn asas : _ 31,330
Analysis - 4x2x$150 = 1.800
Total +$ 800

Assumptions:

l.
2.
3.
4.
5

.

6.

3 runs of l-h each.
Method 25 options will use single sampling trains.
Base cost requires three heated THC analyzers and one OVA HC monitor,

Estimates include moderate travel costs.

One day of travel/setup, 1l day of testing, and 1 day of teardown/
travel in field.

Note that the base cost requires $80K of analyzers. Equipment costs
for Option 2 would save about $60K in equipment but M25A is capable of
0 to 10 ppm range with detectable values to <l ppm with good AC noise
M25 is not useful except at 10 to 100 times higher concentrations ’
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TABLE 5. COST ANALYSIS FOR THE CAPTURE EFFICIENCY TEST

Cost to

Task complete, $
1. Design

a. Examination of facility 1602

b. Design of enclosure 320
2. Materials and equipment rental 4,615
3. Construction labor 1,600¢
4, Lost production d
9. Testing cacts 17,100
5. Dismantling 480°
TOTAL 24,275°

iFour labor hours at $40/h, including benefits and averhead.
“Tlant Tabor weurs <t 40/h. including seneriitz ang :verneag.
JFerty .aper sours :to.d0/h, ‘nciucing Jeneriis ana sver-meag.
IThe dollars per hour cost of lost produccion is considerec -y
ANC to be confidential business information (CBI). This
value is contained in the :confidential addendum to the
report. Lost production is estimated tc be as much as

11 hours, assuming 8 hours for hanging plastic and suspending
exhaust duct and 3 hours for dismantling plastic and exhaust
duct. '
?Twelve labor hours at $40/h.

The total cost of the capture efficiency determination,
including the cost of lost production, is contained in the
confidential addendum to this report.
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The next two components costs in Table 5 are drawn from Table 2.
Materials and equipment rental costs for TTE construction are estimated at
$4,615. The construction labor cost estimate totals $1,600 for 40 labor

hours.

The fourth item in Table 5, the value of production lost during
construction and dismantling of the TTE, is contained in the confidentia]
addendum to this epor:. It is estimated that a maximum af 'l hours of
production could be lost. Of the 11 hours, 8 hours wou.a cccur guring the
construction phase when placement of the fugitive exhaust ductwork and TTE
roof immediately above the Tine would be expected to interfere with
process operations. The remaining 3 hours would occur during dismantiin
when the TTE roof and exhaust system components immediately above the 112e
were removed. The basis for the hourly dollar value is presented in the
confidential addendum to this report.

It should be noted that during much of the year, the test could be
conducted without loss of production. The primary product cf the facilit
i3 Coated metal sheet: for food cans; demand is somewndt seasonai. Qeaking

1 Ine summer .aen tany  £getapies ire sarvestad.  lurtnT onn onacy

demand period, the plant operates 24 hours per day, 7 ays ;ar week and
production 1ikely would be lost during TTE construction and dismanti1ng
At other times, the plant operates only 5§ or 6 days per week. During )
these periods, TTE construction and dismantling could be accomplished
during normal downtime with no loss of production. Production loss costs
have hean ‘acluded ‘n this analvsis L2 -3oresant thne vorni aIzz cGheasea
irLhCUgn T TS 2XCeCTa3 1nat . iCTuadr T3STT AT TnTT CICT TRV zuio -a

scheduled to 4voig these losses. o

The testing costs appear next in Table 5. At over $17,000, this
component represents the largest contribution to the totai cost of usin
the TTE protocol. This cost estimate is based on the use of M25A for Vgc
measurements. [f M25 were used instead, testing would cost about $800
mora.

The final component cost listed in Table 5 is the cost of -
dismantling the TTE. It is estimated that this activity would take about
12 labor hours to accomplish for a total cost of $480. Much of the
dismant1ing could be accomplished without shutting down the process, byt
as discussed previously, removal of the TTE roof and fugitive exhau;t ’
ducts could require up to 3 hours of lost production during those periodg
when the plant operates 7 days per week. This cost is included under Tost
production in Table 5.

Taken together, the component costs discussed above total over
$24,000 for the TTE design specified in Section III, not including lost
production. [f the capture efficiency test were scheduled so that
production losses would be incurred (i.e., at a time when the plant was
operating 7 days per week), the total cost of the test could be increased
by a significant amount.



19

The cost analysis presented above is specific to line No. 23.
However, because the roll cocating lines at this facility appear to be
nearly identical, the cost of testing any of the 1ines would be expected
to be similar. A capture efficiency determination for a 1ithographic
printing 1ine also would be expected to involve similar costs because the
process layout, VOC sources, and emission capture system are similar to
the roll coating lines.

V. Potential Problems

Several potential problems with the measurement of capture
efficiency using the TTE protocol specific to this plant and the chosen
coating line are 1isted below.

A. Drying Oven
The drying oven apparently does not meet the criteria for a TTE. It
is uniikely, however, that a significant amount of VOC will escape the

- PO - -yt RS 4. . . > - ° pES N
van i35 TlgiTove smisSiions, G5 ST ESQuUssen o Lagiiin LL. rEart L.

B. Qven Recycle

Because combustion gases are recirculated into the drying oven to
supply heat, any VOC contained on these gases will be measured at the
incineratcr inlet along with .solvent vapors driad “~om *the ccated
(e|rs.  “~om -tugn IiCcUIZTICAS Tresentss 0o the (TIachment. TnE® TIXTTLa
contribution co vOC concantration 4at the inCinerator iniet Irom ine
recirculated combustion gases is 7 percent, based on a 92 percent
incinerator destruction efficiency and flow rates for the streams supplied
by ANC. Testing at the incinerator exhaust has been recommended to allow
the effect of the recycle to be evaluated.

C. Cleaning Solvent Emissions

According to Mr. Gere, the "double-scraper" or continuous cleaning
system that services the coater is not considered part of the affected
facility. It would not be possible to exclude this VOC source from the
TTE. The effect of emissions from the cleaning system on the measured
capture efficiency is uncertain. Some VOC from this system would be
measured with the “"captured" emissions in the incinerator combustion air
stream, while some would be drawn out through the fugitives exhaust
vent, The direction of the effect upon the measured captive efficiency
value will depend on whether the emissions from the cleaning system are
captured at a higher or lower proportion than are emissions from the
coating. In any case, emissions from this source should be small relative
to the affected emissions and should not have a large effect on the
measured capture efficiency.
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VI. Conclusions

A TTE could be constructed around coating line 23. The capture
efficiency test using the TTE protocol would be feasibie with the above

qualifiers.

Attachment

b1806-3/ESD



Attachment

I. Calculation of Necessary Exhaust

Based on information received from Mr. Gere of ANC transmitted by
cover letter dated March 6, 1989, and in followup telephone conversations.

Assumptions:

1. Coating type is specified in the confidential addendum to this
report;

2. Plant achieves 90 percent capture; fugitive emission rate is
10 percent; and

3. 20 ppm solvent background ambient concentration in plant.

Total solvent application rate:

The dry solids application ratezfor the coating is 11 mg/4 in.2. A
large sheet size would have 1,345 in.” of coating. The coating line
~carates it about 100 sheets/min. According to the formulation data
‘srwargag Sy AnNC, the tzdgting 0 LS osercant sgiias anhg o larnant oooanT
by weight.

(11 mq so11ds)(1,343 1n.2j(65 mgﬁsolvent)
4 in.> sheet 35 mg solids

= 6,859 mg solvent/sheet

2358 | T);iC00 zieet (30 miny, 1 kg ;2.0 15y an = ‘
ko Sh:gt501ven )( LG mig t)( - ‘m)L ;Osgmgjl kq ) = 90.3 lb/n

Application rate by solvent species:

(From formulation data for the coating)

Solvent species wt. percent .
(Tota1 SoTvent wt. percent )(Total solvent application rate)

= Solvent species application rate
Xylene--36.7 1b/h

MIBK--38.0 1b/h

n-Butanol--14.9 1b/h

Oiacetone alcohol--0.9 1b/h



Volume of fugitive emissions by solvent species:

At 32°F and 1 atm.

h_ )

3
. 1,,359 ft 1
(Solvent species application rate)(Mw)(———————)(0.10)(60 e

1bmol

= Solvent species volumetric emission rate
Xylene (MW = 106)--0.21 ft’/min

MIBK (MW = 100)--0.23 ft’/min

n-Butanol (MW = 74)--0.12 ft’/min
Diacetone alcohol (MW = 116)--0.005 ft*/min

Volume of ventilation air required to meet OSHA standards:

The OSHA standaras are:
100 ppm - Xylene:
50 ppm - MIBK, n-Butanol, diacetone alcohol

= -~ oy s o s . - - - .. L : .
18 I3:CLIATION 0T EC2STAry ent UTISn iIv T LCCIMDI TRed ising
. - N ‘

the foilowing formuias:

C
+ ... +N/
L) (1)
where,

Eq = equivalent exposure for the mixture (must be less than or equal

to unity)
CN = the concentration of a particular contaminant N

Ly = the exposure limit for contaminant N

and

Volume of fugitive emissions
Volume of ventilation air (2)

Cy =



The calculation of the speciated background concentration is accomplished
through ratio of their relative vapor pressures as follows:

VP @ 0 °C,
Compound mmHq
Xylere 2
MIBK 1.26
n-Butanol 1.22
Diacetone alcohol -0

Background
concentration

5.0
5.6
5.4
0
20 ppm

Therefore, the volume of ventilation air required to meet OSHA standards

is found as follows:

0.21 ft’/min 0.23 ft’/min 0.12 ft’/min
X fts/min N X ft’[min . X fta/min
©.00-3% carts SC.3. tarts PROLSY aare

107 parts 10° parts 10° parts

0.005 ft’/min

3
x ft /min <
33-30 3arns

10° parts

(0.21)(10°), _(0.23)(10°) , (0.12)(10%)
91 x 44 x 45 x

% (10,301) = 1

x = 10,301 ft3/min

II. Estimation of Recycle Contribution

6
(0.005)(10°) _
+ 50 x =1

See Figure 1 for a schematic of the corresponding stream numbers

V = volumetric flow

Vp = V +V,-V, = 681+7,121-1,569 = 6,233 scfm

VR *makeup = V2

(Vmakeup = volume air entering oven from other sources)



Vg = Vo-Vp = 7,121-6,233 = 888 scfm

C = concentration
Assume incinerator is 92 percent efficient and that the VOC content
in the combustion air is completely destroyed (between the action of the

purner flame and the incinerator)
C, = Cg = 0.08 C,

What contribution to C, does Cp have after it is diluted by makeup
air?

Cq' = concentration at point 2 resulting from recycle

v Vv
" Ry R\ _ 6,233
g = CR(VE:VE) = Cp ( v, ) = (0.08 CZ)(7fTET) = 0.07 C,

.*. up to 7 percent of the incinerator inlet concentration couig oe
from the recycle stream rather than from VOC evaporated from the substrate
in the aven.

[II. Evaluation of TTE vs. Criteria

1. Average face velocity through NOO's >200 ft/min.

Air will be drawn from the TTE in three places, the oven sheet
entrance, the incinerator combustion air pickup, and the fugitive
exhaust. An equal volume of ventilation air will ,be drawn into the TTE
through the NDO's. :

* Volume drawn into oven through sheet entrance:

Average inward velocity ~140 ft/min
(140 ft/min)(4.25 ftx1.83 ft) = 1,090 ft’/min
» Volume of incinerator combustion air:

680 fts/min (from ANC submittal)



* Volume of fugitive exhaust:

10,300 £t /min (as calculated above in Section I)
Total volume drawn in through NDO's:

1,090 ft’/min
680

10,300
17,070 ft®/min

There is one required NDO where the line penetrates the end wall.
This NDO was sized to be 6 ft wide x 5 ft high. Since there are about
12,000 ft”/min drawn into the TTE, the face velocity across it will be:

3
12,000 ft /min _
7 = 400 ft/min

30 ft .
Oistance between VOC sources and NDO's >4 x NDO equivalent

2.
:ramecar.
NDG area is 30 ft°. The equivalent diameter for this area is:
2
70 2
3 30 ft

2

4x (6.2 ft) = 24.8 ft minimum aistance. From tie proposed Ti.
design shown in Figure 2, the distance between the NDO at the end wall and
the ccater just meets the minimum distance criterion.

3. Distance between exhaust hoods or ducts and NDO's >4 x exhaust
equivalent diameter.

The four exhaust ducts each have l-foot diameters. Therefore, the

minimum distance between the ducts and the NOO at the end wall must be
4 feet, which is easily met.

4. Total area of NDO's <5 percent of the enclosure surface area.

The total surface area of the walls, ceiling, and floor of the total
enclosure is:

(2 x 43 ft x 13 ft) + (2 x 16 ft x 13 ft) + (2 x 43 ft x 16 ft)
= 2,910 ft?



The only design NDO in the TTE is 5 ft x 6 ft, or 30 ftZ.
2
30 ft

= = 0.01 or 1 percent
2,910 ft

V. Value of Lost-Production

See discussion in the confidential addendum to this report.

b1806-3A/ESD
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FINAL COST AND FEASIBILITY STUDY: WESTVACO CORPQORATION

[. Summary of Analysis and Findings

The Westvaco Corporation facility in Richmond, Virginia, prints and
cuts paper to manufacture boxes for packaging. The facility uses
eight-coior rotogravure presses. A site visit report, dated May 12, 1989,
contains detailed information on the process and facility layout.

A. Temporary Total Enclosure (TTE) Configuration

The Westvaco facility production lines are located side-by-side in a
large room called the press room. The basic process is very similar on
all the lines. At the suggestion of Mr. John Murphy, Plant Engineer at
the facility, Line No. 13 was selected for in-depth study as the most
difficult of the 1ines to enclose because it is crowded between lines on
either side. Potential TTE configurations were identified and evaluated
zansidering the layout of the nrocess. the locations ~f affactad and

AONATTRCIRG SCUrC2s T amisSstions T vQ1dattid IYyganic Cmpounas  Jlc,, 02
1ocations of permanent structures that could aid or obstruct TTE
construction, operator access requirements, material flows, health and
safety requirements, and the criteria included in the TTE protocol.

It was determined that the TTE should enclose all of what is
~ormal’y Iansidered g e Line Ho. L2, from che inwing :ectfan polet-
2LTTTRT g ITacKing dred. jscguse AIXNg —ﬂuwmenf z nsigsreg art LT
the affected faci]ity at this plant, the TTE would 1nc.ude the press, the
mixing equipment, and the aisle between. Operators would generally remain
within the TTE during testing, and access to the equipment would not be
hindered. It appears that any attempt to span the print stations with a
TTE roof would be difficult because of obstructions; therefore, the TTE is
designed so that its walls reach to the plant roof.

The exhaust duct for the fugitive emissions should run from the
unwind end of the TTE out to a location on the plant floor inside the
press room. The exhaust fan would be located on the plant floor. A
natural draft opening (NDO) would be provided in the form of an open door
4 feet (ft) wide by 8 ft high at the cutting and stacking end of the
TTE. Ad?}%iona1 detail on the TTE configuration can be found in
Section .

B. TTE Materials of Construct1on

The TTE side walls should be constructed out of 6-mil polyethylene
sheets hung from [-beam roof supports that run parallel to the productian
line. The plastic sheeting would be fastened using C-clamps and lath
strips. The end walls should be constructed out of 6-mil polyethylene
sheets hung from the bottom of the ceiling trussels that run perpendicular -
between the beams. These plastic sheets would be fastened using binder
clips and wire ties. The open lattice of the trusses would be closed off
using paperboard from the plant. Duct tape would be used to seal any gaps

{g the plastic sheeting and to connect the walls of the enclosure to the
Taor.
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Specifications have been prepared for the TTE, including drawings of
the TTE structure and a Tist of materials and equipment necessary to
construct the TTE. The specifications are presented in Section I1I.

C. Testing

The gas streams, sampling locations, and EPA Methods for measuring
VOC for the capture erficiency determination have been tentatively -
identified. (Final identifications will be made in the testing phase of
this project should testing be carried out at this facil‘ty.) Volumetric
flow rate and VOC concentration measurements would be conducted on the
duct to the control device, “he floor sweep duct, the scrap vent, and the
enclosure vent (fugitive exh:ust) using EPA Methods 1 through 4 (velocity)
and Method 25 (VOC concentration). Additional volumetric flow medsure-
ments would be made on the forced makeup air and forced-air fire safety
system ducts using Methods 1 through 4. The ambient VOC concentration
inside and outside of the enclosure, along with the VOC concentration in
the forced makeup air and forced-air fire safety system ducts would aisg
he measured using Method 25A fusing an NVA-1 %vne meter).

For each test run, velocity traverse measurements would be taken
before and after each test run and continuously monitored during the run
at a single point. Method 25 measurements would be taken over a l-hoyr
period for each run, with the resulting concentration determined as a
l-hour average value. The OVA-1 measurement of VOC concentration within
“he snclgsure .0ula e fAde IINTINNOUS{Y UrTNg 23CR L-A0Ur UN, wnt s -ae
mmoient 0L IoncanTTITIoN SULITA@ N8 NCIosSur? ing o ne fornag naxeuo‘w-
air and forced-air fire safety system ducts would be measured befzre ang
after each test. Additional detail on testing considerations is Presenteq
in Section II, Part 0.

D. Cost Analysis

The costs associated with performing the TTE protocol have been
estimated based on the TTE specifications and sampling locations
selected. Constructing and dismantling the TTE would total approximate}
$7,200, including design, labor, and materials, but not including lost Y
production time. Additional costs of about $22,600 would be incurred fo
the testing. The cost of lost production time is contained in the r
confidential addendum to this report.

[I. Options Considered and Rationale for Selecticas

A. Production Line to be Evaluated

Line No. 13 was chosen to be studied in detail because it ig crowd
between two other lines. Line No. 13 is also a good candidate for this &d
worst-case study because of the obstructions at either end of the line



B. TTE Confiquration

There are few options in the TTE design for Line No. 13. Because
the mixing area which is located on the press room floor across from the
press line is considered part of the affected facility, it has to be
included in the TTE. Because each of the line's eight dryers sits
immediately on top of its respective print station, the dryers also are
included in the TTE. The only options in the TTE design are how far to
extend the sides of the TTE along the cutting and stacking area (one end)
and the unwind station, and how high to build the TTE roof. There also is
some freedom in the placement of the fugitive exhaust system and NDO's. A
discussion of how the recommended options were chosen is presented below.

1. Length of TTE sides. The TTE was designed to extend for
120 feet to enclose all of the unwind area, the print stations, the mixing
1ine, and the cutting and stacking area. A shorter TTE could have been
designad to exclude the cutting and stacking area and the unwind area, but
.d% 2rtermineg that 2i8ctng tne ancissure iround che Sradzgs guinTenT
and other obpstructions prasent in ChNese areas ~OUuid De more Jirvicu:l ohdn
enclosing the entire line. Many obstructions such as pipes, ducts,
electrical conduit, and 1ight fixtures would protrude through the end
walls with the shorter design; fewer obstructions would be encountered
with the longer TTE. Also, the separation between the nearest print
szatizns 1nd the NDO's nacessarv *2 allew the orocaess 'ine %3 2ass through
tne :ngs oF @osnortar UL o vouig@ 1Qr Teer Ihe 2quivaient ciametsr ToTincs
c=iterion sat forth in che ¢ ‘protocoi.

2. TTE roof. A large quantity of ductwork, pipe, electrical
conduit, light fixtures, and support structures are located above the
print stations. These obstructions, in conjunction with a water sprinkler
system located near the ceiling level, make any attempt to span the line
with a TTE roof very difficult. As a solution, the side and end walls of
the TTE are proposed to be draped from ceiling supports thereby making use
of the press room roof for the TTE roof. Note that draping the plastic
from the ceiling eliminates the need for a TTE frame, which is cumbersome
in the crowded areas between the press lines.

3. Exhaust pickup. Two dampered pickups for the fugitive emissions
exhaust are included in the specifications for the TTE for maximum
flexibility in adjusting air flow patterns. The dampered pickup ducts are
proposed to be located at the unwind end of the TTE extending approximately
15 to 20 ft into the TTE. The pickup ducts would be joined into a single
exhaust duct which would discharge at floor level inside the plant. The
NDO, an open door 4 ft by 8 ft, would be located at the other end of the
TTE near the cutting and stacking area.

Locating the fugitive exhaust duct and NDQ in this manner would
create a general flow of air along the aisle between the 1ine and the
mixing area from the cutting and stacking area toward the unwind area.
This airflow would tend to sweep the VOC out of the areas where personnel
are working. Secondly, the inspectors that work at the cutting and
stacxing 2nd ~iil1 need to nass in and out of the TTE occasionallv:
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Tocating the fugitive exhaust system at this end might hinder their work
space or create unsuitable working conditions. Of course, the fugitive
exhaust ducts could also be located above the print line at any distances
meeting the criterion of four equivalent duct diameters from the NDQ's.
However, these locations would present the problem of hanging the ducts or
attaching them to existing structures. Also, there is more rcom availaple
for the fugitive exhaust system on the plant floor at the unwind end of
the line.

[t should be noted that, because the recommended TTE encloses al]
the makeup air sources and exhausts that normally operate in the vicinity
of the process line, the addition of a fugitive exhaust system may not be
necessary for adequate ventilation of the area. However, theoretical
calculations provided in the attachment show that additional ventilation
is needed to keep the level of toluene inside the TTE below 100 parts per
million (ppm). Therefore, an exhaust duct is part of the TTE design,

C. Materials of Construction

S1dSTiC SneeTing (S atis ln1CK; w@S CShOSEN LY N2 awd L3 T o
enclosure for a number of reasons. These reasons include its low cost,
manageability, relative transparency, availability, and flexibility.

D. Testing
Fiqura 1 TrasantI i ocnemartiae 3f the Westvaco. ?Tant iiv canglfan
579T@m.  fap's . Sresents e (UZgesTtas 71easuraments, ST OI8LnSas, ing

frequencies for each sampling point. Capture efficiency would oe
calculated by dividing the VOC mass flow rate from test location 1 by the
sum of the VOC mass flow rates from test locations 1, 2, 3, ard 4,
Measurements of the ambient VOC concentration inside of the enclosure
(location 5) will indicate whether the system is at steady state and
whether the OSHA standards for personnel exposure are being met. Ambient
VOC measurents outside the NDO's (location 6) will indicate to what extent
nonaffected emissions are drawn into the enclosure during the test runs.

The additional measurements of VOC and volumetric flow at points 7
(forced makeup air) and 8 (forced-air fire safety system) would provide an
indication of the amount of forced makeup air flowing into the enclosure
and would indicate whether the background VOC levels outside the TTE where
the respective air intakes are located are low enough not to interfere
with the capture efficiency test.

The choice of which EPA method to use when measuring VOC
concentration at points 1, 2, 3, and 4 presents a problem because the
dryers operate with direct-fired recirculation, Because direct-fired
dryers frequently have partially combusted VOC, Method 25 is preferred to
Method 25A. However, the fugitive exhaust duct will contain a low
concentration of VOC in 1t, dictating Method 25A. A comparision ‘of the
measured VOC concentrations using two different methods will probably
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TABLE 1. SAMPLING PLAN Fuic WESTVACO COfi-ORATION

Measure-
test location ment Methou Frequency
t. Duct to control Volumetric flow Methou. 1-4 Traverse before/after; continuous
single point
voC Methou 2% 1-h integrated
¢. Floor sweep duct Volumetric flow Methou. 1-4 Traverse before/after; continuous
single point
voC Method b 1-h integrated
3. Scrap vent Volumetric flow Method. 1-4 Traverse before/after; continuous
single point
vOC Method b 1-h integrated
4. Enclosure vent Volumetric flow Methou. 1-4 Traverse before/after; continuous
single point ‘
voC Method ¢5 l1-h integrated
b. Ambient w/in enclosure voC Method 25A (OVA-1) Cont inuous
6. Ambient outside enclosure VOC Methou %A (OVA-1) Before/after each test
Forced make-up Volumetric flow Method. 1-4 Traverse before/after; continuous
single point
voC Methou :bA (0OVA-1) Before/after
8. Forced air fire safety Volumetric flow Method. 1-4 [ravere before/after; continuous
single point
voC Methou <A (OVA-1) Before/after
ASSUMPTIONS

tor integrated measurements, l-h durations (3

ALTERNATIVE:

Raplace M25 with M25A at all sample locations

runs)
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yield a faulty capture efficiency value. Therefore, this apprdach is not
advised.

Our initial recommendation is to use Method 25 for the VOC
measurements of streams 1, 2, 3, and 4 to account for the effect of the
direct-fired ovens. It should be noted, however, that concentratons below
100 ppm may not be accurately measured using Method 25. An alternative to
using Method 25 at 1, 2, 3, and 4 would be to use Method 25A. This method
has the added advantage of a continuous display of results, allowing
adjustments to be made to the fugitive exhaust system, NDO's, etc., if
necessary during the test. Note that the effect of the direct-fired oven
on the gas stream composition cannot be measured directly because there
are no defined ducts (contrary to Figure 1) where measurements might be
made.

In the event that this facility is selected for testing, further
information can be gathered to facilitate a final cioice between
Mathods 7S and 25A, This facility analyzes the recovered solvent by gas
aromaTogripn (00 I3 GeTESTMINg Tne TUANTTTY ST 2ECh IS ivAnt Choovares,
Small quantities of impurities, such as partial combustion products, are
ignored. Examination of representative GC charts should allow a
determination to be made with regard to how the direct-fired ovens affect
the gas stream composition. That is, the compostion of the captured
stream can be compared to the expected composition of the fugitive stream,
ind i1 :etermination can de made regarding whether an 1) wi!l -roviae
:omparapi@ ~2EyY.i3 iT Che o Jcatiens.

An OVA-1 type meter is recommended to monitor the ambient VOC
concentration at points 5, 6, 7, and 8 because a lesser level of accuracy
is acceptable for these measurements. The OVA-1 measurements could be
calibrated against FID measurements, if necessary, to provide a basis of
comparision.

III. Specifications

A drawing of the top view of the proposed TTE is presented in
Figure 2. A drawing of the proposed fugitive exhaust system is presented
in Figure 3. The materials used to construct the TTE and taeir costs are
1isted in Table 2. The most significant materials, from a cost stand-
point, are the fan and associated ducting. The §an was sized for an
exhaust rate of 10,200 cubic feet per minute (ft /min), based on the

amount of air needed to maintain the concentration of VOC in the enclosure
- at a maximum of 100 ppm. The calculations and assumptions that provide a
basis for this fugitive exhaust rate are included in the attachment. The
rate was calculated based on coating usage and formulation data provided
by the facility. In addition to the materials necessary for construction
of the temporary total enclosure as specified in Table 2, Table 3 lists
suggested tools and equipment necessary for installation.
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'TABLE 2. MATERIALS AND LABOR FOR CONSTRu« f1ON OF A TEhiORARY TOTAL ENCLOSURE AT
WESTVACO CORPORATION, #I1CHMOND, VIRGINIA

Total
Materials Cost, $ 1 abor Cost, § cost, §
1. Sidewalls--24x120'x2
Construction of side walls. Hang from I-beam with lath strips .ad . FTEx16 h = 32 MH 1,280.00
C-clamps; duct tape to floor £ 340.00/MH
Plastic 145.00
Lath bundles 59.00
C-clamps 322.00
Duct tape 14.00
Floor solvent 25.00
SUBTOTAL 565 .00 1,280.00 1,845.00
2. End walls--24'x24"'x2
Hang from roof bar joist with binder clips and wire ties, ducl (ape
10 duct, through-pipe, and floor
Plastic 55.20 . FTEx8 h = 16 MH 640.00
Binder clips 12,60 ¢ $40/MH
Wire ties 35.00
Duct tape 10.50
Scaftold rental (also used in sidewall constructioan) 40.00
(4 days x $10/day)
SUBTOTAL 155.30 640.00 773.30
3. Exhaust system®
a. Peerless Model 300J belt drive utility blower, 3HP, 2,200.00 i FTE x 5 h = 5 MH 200.00
460V, l—pgase explosion-proof motor and conduit pox . $40/MH
10,340 t~"/min, 1 in. SP, 877 rpm
b. 24 in. Hypolon™ notchlock expansion collar, fo blower 02,00
C. 24 in. x 5t ftexible duct and damper 182.00
d. 24 in. x 15 £t duct, blank one end 196.00
e. Two 18 in. dampered spin collars 160.00
f. 18 in. flexible ductx60 tt 772.00
g. Connecting duct ctamps * 34.00
SUBTOTAL 3,600.00 200.00 3,800.00
4. Dismantling FIE x 4 h = 8 MH 320.00 320.00
. & $40/MI
TOTAL COSI 4,298.30 2,440.00 6,738.30
FTE = Full time employee.
_MH = Man hour, . .
%An exhaust system was costed out, However, plant representative. .iated in a foli.. .p telephone conversation thal there would be

enough air fiow through the proposed enclosure due 10 the numerc.:

forced air and . iaust systems to maintain OSHA standards for

solvent vapor. However, calculations (included in the attachmeni) _how that an aadi.ional exhaust may be necessary.

01
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TABLE 3. SUGGESTED TOOL AND EQUIPMENT LIST FOR INSTALLATION

Tools cost Equipment
Utility knives Ladders (2)
Metal snips Rolling scaffold?
Pliers 100 ft 3/8 in. rope
Screwdrivers Gloves

Rags
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IV. Cost Analysis

A breakdown of the tasting costs is provided in Table 4. Materials,
equipment, and labor are listed specifically in Tables 2 and 3. Table §
summarizes the costs associated with performing the capture efficiency
test at the facility.

The major cost of the test program is the actual testing cost
($22,600), not the design and construction of the TTE. This testing cost
represents about 76 percent of the total cost, not including the cost of
any lost production.

Production losses are estimated at a maximum of 8 hours for this
facility. The cost associated with lost production is included in the
confidential addendum to this report. The lost production would occur
during the construction of the TTE end walls, since the urwind and Cutting
and stacking areas require unencumbered access during production and the
amount of piecing around of obstructions in the end walls is expected to

s=2ata ~ome 30atial nirdrances.

Costs are presented for conducting the test on one line. The cost
of tests on the other lines is expected to be comparable. [t is not clear
whether test results from one line could be reasonably generalized to the
other lines. The process equipment is not identical, but the air hand1ing
systems appear to be very similar. The plant currently demonstrates '
smoianca cging o clainmwide Cguia/T Tould matertal talincil awaver . sna
LiNe 3 LUDECT I L-ER c2quavEment, ingco<eqgion I3 3ressiang or i i

compliance test on this line alone. . )

V. Potential Problems

As stated in Section II, the direct-fired ovens present a problem
that is not unique to the TTE protocol for determining capture effi-
ciency. The problem is that there likely is destruction of solvents in
the ovens that won't be accounted for in the CE determination. Any VOC
that is completely destroyed will not be measured. Also, products of
incomplete combustion may affect the accuracy of Method 25A for comparison
of the captured and fugitive streams.

VI. Conclusions

A TTE can be constructed around line No. 13. The capture efficiency
test using the TTE protocol is feasible with the above qualifiers.,

Attachment

b1802-6/ESD
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TABLE 4., ESTIMATED TESTING COSTS AT WESTVACO CORPORATION,
RICHMOND, VIRGINIA

Base cost
Site survey--1 person, 2 days x 8h x $75/h $1,200
4 M25 operators--4x3 days x 10h x $70/h 8,400
1 OVA operator--1x3 days x 10 h x $70/h 2,100
2 lab persons--2x3 days x 10h x $70/h 4,200
Preparation and posttest checks--40h x $50/h 2,000
Supplies 500
Data reduction and reporting 40h x $60/h 2,400
Analysis--4 locations x 3 runs x $150/sample 1,800
TOTAL $22,600

Option: Replace M25 with M25A
lemove 2 Tip sarsons BN S
iemcve analysis -1,300
Add calibration gases +1,000
Remove one operator -2,100
TOTAL -%7,100

Assumptions

i. (ihree runs of 1 h edch )

2. Method 25 uses single sampling trains

3. Estimates include moderate travel costs

4. QOne day of travel/set-up; 1 day of testing, and 1 day of

teardown/travel in field
5. The option requires four THC analyzers, gaining sensitivity of 10 to

100 times M25 but requires more THC's than most test contractors wou ld
have available. Combination might be useful.
6. Industrial-style project costing, no test, QA plans, etc.
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TABLE 5. COST ANALYSIS FOR THE CAPTURE EFFICIENCY TEST AT
WESTVACO CORPORATION, RICHMOND, VIRGINIA

Cost to

Task complete, $
1. Design

a. Examination of facility 1602

b. Design of enclosure 320P
2. Materials and equipment rental for 4,300

construction of TTE

3. Labor costs for construction of TTE 2,120
4. Lost production c
5. reésting cosis “Z4300
6. Dismantling 3200
TOTAL 29,8204
dFour lapor hours at $40/h, including “enefi‘s and sverhead.
“Eignt lacor courg 3t s&0/n, aciuging lenerili ing
overhead.

CEight hours estimated lost production time. The Westvaco
Corporation estimate of cost of lost production, in $/h, is
contained in the confidential addendum to this report.

dNot including lost production costs. The total cost of
performing a capture efficiency test, including lost
production cost, is included in the confidential addendum to
this report.



At tachment

I. Calculation of Necessary Exhaust

Assumptions:

. 75 1b VOC/h on Line 13.

. 79 percent capture.

. Assume all solvent is toluene.

. 25 ppm background concentration.

(75 1b VOC/h) (1-0.79) = 15.75 1b/h
(15.75 1b/h/92 1b/Tbmol) (359 ft’/1bmol) = 61.5 ft’/h = 1 ft’/min

HW N —

3, .
100 ppm (fugitive)-25 ppm (background) = —s voC (ft /min)
ft /min necessary airflow
(61.5 ft’/h)(h/60 min) _ (100-25)

3
LN
AR

AN

x = 13,700 ft’/min

Other exhaust sources:
L. Ftoor sween: 00 ft;/min
2. Scrap duct: 2,700 ft /min
,500 ft /min
13,700 ft3/min-3,500 ft’/min = 10,200 ft*/min

The exhaust fan should be sized for 10,200 ft’/min because there are
two other sources that exhaust 3,500 ft /min from the enclosure.

[I. Criterion Checklist

See Checklist Table for summary.

A. Minimum Face Velocity of 200 ft/min Through NDQ's

Under the most likely test conditions, the press exhaust will be
operating at or near the maximum rate of 12,000 ft'/min., The total
exhaust r§te from the TTE in this case, therefore, will be about
25,700 ft " /min. However, a forced makeup air system supplies about
7,500 ft°/min to the enclosure. Thus, the net qu§nt1ty of makeup air that
will flow in through the NDO's is about 18,200 ft’/min.

Thezdes1gn calls for a doorway measuring approximately 8 ft x 4 ft,
or 32 ft'. Therefore, the face velocity through this NDO is:

18,200 ft’/min

3 = 570 ft/min
32 ft




Therefore, the criterion of greater than 200 ft/min through the NDO's
is met.

B. Distance of VOC Emission Sources to NDO's Must Be At Least Four
NDO Eguivalent Diameters

2232 ft’ (area of dogrway)

=
Teq = 3.2 ft
Dogq = 6.4 ft

VOC sources must be >26 feet from this NDO. From the diagrams, thig
criterion is met as the end of the TTE at the cutting and stacking end
(which is where the doorway would be located) is at Teast 30 feet away
from the closest VOC source, which is the last print station.

C. Distance of NDO's to Hoods or Exhaust Ducts Must Be At Least Four
Equivalent Duct Diameters

Ding2 tna2 MG T it g ocmnar ind o7 tna 7T Ceem na ivmguct sl
o - e RSN

distance of greater tnan idd ft), the critér{on 6f fdhr edui?alent duct
diameters from the NDO is met.

D. Area of NDO's Must Be Less Than 5 Percent of the Total Surface
Area of the TTE .

surtacz irea v 00: LD 0%

Surface area of TTE:

(120 ft x 24 ft x 4) + (24 ft x 24 ft x 2) = 12,672 ft°

32/12,672 = 0.003 or 0.3 percent of surface area. Therefore, this

criterion is met.

b1802-6A/CBI



CHECKLIST TABLE

Plant-specific design

Applicable Criterion
Criterion value met
1. Airflow through NDO's >200 ft/min 570 ft/min Yes .
inward
2. Distance of VOC emission >4 NDO equivalent >30 ft Yes
sources to NDO's diameters
(26.5 ft)
3. Distance of NDO's to >4 hood or duct >100 ft Yes
hoods or exhaust equivalent
ducts diameters
(6 ft each)
4, nArea or d00's <2 percent of Je.o Jersant res
total surface
area of the

TTE
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FINAL COST AND FEASIBILITY ANALYSIS
FOR
KENYON INDUSTRIES, INC.

I. Summary of Analysis and Findings

The Kenyon Industries, Inc. (Kenyon), facility in Kenyon, Rhode
Island, performs fabric finishing, drying, printing, and coating on a
commission basis. The fabric coating lines generate emissions of volatile
organic compounds (VOC) and are the objects of this analysis. A site
visit report, dated May 12, 1989 (finalized April 27, 1990), contains
detailed information on the process and the facility layout.

A. Temporary Total Enclosure Confiquration

Coating line 5 was selected for in-depth analysis based on its large
size, relatively complex temporary total enclosure (TTE) requirements, and
type of add-on control device (thermal incinerator). This coating line
:zngiins of fnur izating statisns and drving svens iifar-ating -
series. POTENTIai 1L <oAriguraticns ~ere igant>r 2d 4nd 2valudted
considering the layout of the process, the locations of affected and
nonaffected VOC emission sources, the locations- of permanent structures
that would aid or obstruct TTE conmstruction, operator access requirements,
material flows, health and safety requirements, and the criteria included
in the TTE narotocol. The proposed enclosure would consist of four TTE's.
aaen anciosing one :f the :cating stations ing the mormail .ark iraz oTons
3TaTICN'5 Operator. 2acn of ne ‘naiviguai TTE'S wWouig trave 1 fugiTi
emission exhaust duct. These four ducts would join, and the common duct
would pass through an unused stack to a fan located on the plant roof.
Additional detail on the TTE configuration can be found in Section II,

Part B, and in Section I[II.

B. Materials of Construction

The proposed TTE's would be constructed of 6-mil plastic sheeting.
The support structure would consist of existing structures augmented with
wire1and 2x4's as necessary. More detail on construction is presented in
Section III.

C. Testing

The gas streams, sampling locations, and U. S. Environmental
Protection Agency (EPA) Methods for the capture efficiency determination
were tentatively identified. (Final identifications will be made in the
testing phase of this project should testing be carried out at this
facility.) Volumetric flow rate and VOC concentration measurements would
be conducted on the incinerator inlet duct and the common fugitive
emission exhaust duct using EPA Methods 1 through 4 (M1-M4) for the
volumetric flow rate measurements and EPA Method 25A (M25A) for the VOC
concentration measurements. It appears that a suitable test point for the
volumetric flow rate measurement is present in the incinerator inlet’
without any duct modifications, provided cyclonic flow is not present.



For each run, simultaneous M25A measurements at the two test
locations would be made continuously over a l-hour (h) period. Volumetric
flow rate measurement traverses would be conducted at each point before
and after each test run. A single point on the traverse would be
monitored continuously during the 1-h test runs.

The ambient VOC concentration inside the TTE's would be monitored
with an OVA meter during the test runs to ensure that steady-state
conditions exist and that the personnel exposure standards are not
violated. The ambient VOC concentration outside the enclosures would be
monitored with an OVA meter to evaluate the potential for VOC drawn in
through the natural draft openings (NDO's) to affect the capture
efficiency determination significantly.

Additional detail on testing considerations is presented in
Section II, Part D. Testing costs are presented in Part IV.

D. Specifications

N - B - S el T : 1 : S
LCBCTTTTATTCONE Navye Ceesen IreDarsza rTonoe ~olyding T Ts ~F

the TTE sTructire ind & 1ist OF (ne METSrid.s 4nNd equipment .ecassary 2
construct the TTE. The specifications are presented in Section I[II.

E. Cost Analysis

The ~osts asscciated with performing 2 capture efficiency
i@tarminaricon (Iing cRR 7D oraTocc: Cave c2en 2:E3TTmatse cated o e
3peciricaticons &ng sampi.ng .0CATicn3 l2IS€CT2g. 41 3Ispecti T
constructing and dismantling the TTE would total approximately 39,900.
Additional costs of about $15,000 would be incurred for the testing, for a
total of approximately $24,900. Details on costs are presented in
Sections III and IV.

II. Options Considered and Ratiocnale for Selections

A. Production Line to be Evaluated

The facility has six fabric coating lines. A1l the coating lines
consist of floating knife coaters followed by infrared drying ovens.
Line 3 has only one coater and drying oven. Lines 1, 2, and 6 each
consist of two coaters and two drying ovens. Lines 4 and 5 each consist
of four coaters and four drying ovens. On the lines with muitiple coaters
and ovens, the fabric web is alternately coated and dried as it passes
sequentially through a coater, a drying oven, then to the next coater and
drying oven, and so on until it has passed along the entire Tine.

Line 5 was chosen for detailed analysis because of its large size,
the relatively complicated TTE configuration required, and the add-on
control device (thermal incinerator) used to reduce emissions. Lines 1,
2, and 3 are older, smaller lines located together in a small room that
could be augmented with plastic film relatively easily to construct a
common TTE cr individual TTE's. Line 4 is similar in size and complexity



to 1ine 5, but its emissions are controlled and recovered with a system of
dedicated condensers. For this reason, compiiance determinations for

line 4 would be very likely to be conducted using a liquid/l1iquid material
balance. Line 6 is smaller than line 5 and also is controlled using
dedicated condensers to recover VOC emissions.

B. TTE Configuration

The first decision to be made in considering the TTE configuration is
whether the drying oven can be considered part of the total enclosure or
must itself be enclosed. For the drying oven to be considered part of the
enclosure, VOC emissions must not escape the drying oven as fugitive
emissions. - A1l VOC emissions must be vented through ducts or stacks. As
a means of determining whether this condition is met, the draft TTE
protocol requires that the drying oven meet the general criteria specified
for a total enclosure.

As illustrated in Attachment 1, the drying ovens on line 5 meet all
“he Iritzrda oF The 3rsIoct! :XC3DT O Tnar o Igverning Ihe Timmum il owébs
aistance oetween the NOO's and the sources of VGC. rdowever, :nis
criterion will never be met at a drying oven entrance slot, and conformity
at the exit slot and any other NDO's is doubtful for any drying oven. Of
course, the drying oven entrance slot at this or any facility will not be
a problem because the entrance slot must be within the TTE for the
enclosur2 %o caoture amissions from the antire flashoff area. The same is
T "RC2EIAETT Teua T Ine i g sven 3X1T .0t avarmngl2gn, tvTrg o
ovens dra ;onsbruCted to contain che YOC em1ss 10NS generatag w~:itain
them. Airflow patterns within the oven generally are engineered rather
than haphazard. The comfort of the employees and OSHA exposure standards
dictate that drying ovens be operated at negative pressure so that VOC
does not escape into the process area. For these reasons, the requirement
that a drying oven meet the criteria for a TTE in order to avoid being
enclosed by the TTE should be reevaluated when revisions to the protocol
are considered.

In the case of the drying ovens on line 5, it is unlikely that
significant VOC escapes through the exit slot or the row of makeup air
intake holes in the back wall of the oven. As shown in Attachment 1, the
average velocity inward through these openings is in excess of 200 feet
per minute (ft/min). The orientation of the intake holes relative to the
wet web within the oven is unknown, but it is clear that the exit slot
(which has a much greater area than the intake holes) is oriented such
that the air entering the slot will flow parallel to the web after it has
already been dried. Thus, the air entering the exit slot will not impinge
directly on the wet web, and 1ittle turbulence will be created.

For the reasons discussed above, it would be unnecessary for the
drying ovens at this facility to be within the TTE. The emission points
that would have to be within the TTE are the coater, the coating supply
vessel, and the flashoff area.



The smallest enclosure that could contain these sources would
actually consist of four small enclosures, each fitting closely around the
coating equipment (including the coating supply vessel) adjacent to the
drying oven entrance. The operator would remain outside these small
TTE's. This configuration was rejected for several reasons. The TTE's
would hamper operator access to the coating equipment, which is frequently
required during operation. With such small TTE's, it would be difficult
to size and locate the NDO's to meet the criteria of the protocol,
particularly if openings must be provided in specific locations for
operator access. Also, location of the NDO's so close to the emission
paints could significantly alter the normal airflow patterns, changing the
rate of evaporation and the performance of the capture system. Finally,
the TTE would have to be largely freestanding; little use could be made of
existing structures for support.

Instead of these small TTE's enclosing the coaters, larger individual
TTE's enclosing the normal work area of each coating station's operator
were selected for this facility. Each of the four TTE's would encompass
the entire area between successive drying ovens and extend outward on
aither side af %the “ime t2 “rglida “he szating oot ontaltEr - ocna
@TL disie dnd ne arying cven J(INnELrol paneél in e ~ignht disie.  The
operators typically would remain inside the enclosures during the test
runs; covered doors would be supplied to allow passage in and out of the
enclosures as necessary. This configuration is illustrated and discussed
in greater detail in Section IIl where the TTE specifications are
oresented.

AN @vaiuaticn ot ne iets 10 renddicn T one Jroticci :ojesign
criteria is presented in Attachment 2. As discussed in the attachment,
the TTE's might have difficulty meeting the criteria that establish the
minimum allowable distances between NDO's and VOC sources or exhausts.
These difficulties would result from the relatively small size of the
TTE's. However, as presented in Attachment 2, the TTE's would violate
only the letter of the criteria; the conditions that the criteria were
intended to prevent would not occur in the TTE's., For this reason, this
configuration was not rejected. This situation indicates that the design
criteria in the protocol should be reevaluated when revisions to the
protocol are considered.

A single large TTE consisting of walls running from the plant ceilin
to the floor to enclose the entire line was considered for this analysis
and rejected. Such an enclosure could meet all the design criteria of the
protocol but would be much larger than the selected combination of four
TTE's. A single large enclosure would have to contend with numerous
obstructions avoided by the selected configuration. The large enclosure
would have to include the line's nonaffected curing oven, which would
require an additional sampliing point, or the builders would have to
contend with placement of the TTE end wall between the final drying oven
and the curing oven. Finally, a large enclosure would not take advantage
of the existing support structures conveniently located above each coating’
station.



The fugitive emissions from each of the four TTE's of the selected
configuration would be exhausted through a dampered duct connected to a
fan and ductwork suitable for emission testing located on the plant
roof. As an alternative, the fugitive exhaust system could be placed
entirely within the plant and exhausted inside. However, this might
create obstructions to the normal flow of materials and personnel. Also,
an "explosion-proof" fan would be required for fire safety, increasing the
fan cost.

C. Materials of Construction

Plastic sheeting (6 mils thick) was chosen for the walls and roof of
the enclosures because it is lightweight, inexpensive, and offers some
visibility from outside the enclosure. Plastic sheeting is also easy to
work with because it can be cut and resealed and can be moved easily if
necessary. Also, the TTE could be vacated quickly in case of emergency.

Support for the four TTE's would come largely from existing
SIYUCTUrag. fggve 23ach cpating staticn there ‘3 3 feamework tuzzandsd
rrom Che ce1iing Trusses =2 CUCPOrT Ine 1Nt JIXTUrSS dng 2:3¢Tr iz
conduit that serve the station. This framework would provide much of the
necessary support for each station's individual TTE. Additional support
would be provided by existing ductwork to the left of the line and an
electrical bus to the right of the line. These existing structures would
he augmented as necessary with wire and 2x4's to complete the support

-

[ S

ILTUCTZUTYR tor ne
The support system outlined above was selected instead of a
self-supporting wooden frame. A wooden frame would be more costly in

materials and labor to construct and dismantle. Also, the selected
supports would take up less space than a wooden frame in the aisles on
either side of the line.

D. Testing

Figure 1 is a schematic of the proposed sampling points for the
capture efficiency test. This figure has been adapted from a schematic
suppiied by Kenyon. Table l presents the suggested measurements, test
methods, and frequencies for each sampling point. At this facility, short
product runs are the rule. Consequently, use of the TTE protocol option
that allows testing with and without the TTE to determine capture
efficiency is not recommended. Capture efficiency would be calculated by
dividing the VOC mass flow rate from test location 1 (exhaust duct to the
incinerator) by the sum of the VOC mass flow rates from test locations 1
and 2 (fugitives exhaust).

In addition to the measurements at test locations 1 and 2,
measurements at locations 3a through 3d and 4a through 4d have been
included in the tentative test program. The ambient measurements inside
the TTE's (locations 3a through 3d) would indicate whether the system is
at steady state and whether personnel exposure regulations are in danger
of being violated. The ambient measurements outside the TTE's would
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TABLE 1. SAMPLING PLAN FOR KENYON niDUSTRIES, KinYON, RHODE ISLAND

Test location Measurement Method 1 equency
1. Captured Volumetric - M1-M4 iraverse befos./after run; continuously monitor
flow single poini
vac M25A i h continuou. runs
2. Fugitive Volumetric M1-M4 traverse befo:/after run; continuously monitor
flow single point
voc M25A i h continuou. runs
3a, b, c, d voC M25A (OVA) unitor, alte,nating among locations during test
Inside ambient runs
4a, b, c, d voC M25A (OVA) iiunitor, alte, . ating among locations before and

Qutside ambient

after test uns

—

Alternat ive--Replace M25A with M25



provide an indication of whether a significant quantity of VOC enters
TTE's through the NDO's. e

Method 25A is recommended for measuring VOC concentrations at test
locations 1 and 2. Method 25A uses a total hydrocarbon analyzer with a
flame ionization detector (FID) and provides a continuous measurement. A
continuous measurement would allow the test crew to monitor emission )
levels and adjust parameters such as the fugitive exhaust flow rate before
actual test runs begin. In addition, M25A has a low detection limit and
relatively low VOC concentrations are expected in the fugitive exhauét.

As an alternative to M25A, EPA Method 25 (M25) could be used at test
locations 1 and 2. Although M25 involves collecting gas samples for
subsequent analysis in the laboratory and has a higher detection limit
than M25A, M25 might be preferable over M25A if there were a significant
difference in the VOC compositions of the gas streams at test locations 1
and 2. However, this condition is not expected at this facility. Because
M25 is used for tests of incinerator destruction efficiency, M25 might bae
desirable for the capture efficiency test in cases where the capture

T imdaney ng lonTrn 12YT O3 TTNIaAncy I3ESTIORR SngUCTIEO IroUseame
as woulg be iikeiy for 4 compiidnce Cast. wvsSing M25 ror zctin 3373 Qédié.
allow a single measurement of the incinerator inlet stream (test

location 1) to be used in both calculations. If M25A were used for
capture efficiency measurements and incinerator destruction efficiency
measurements also were desired, the incinerator inlet stream would have tg

he measyred using hoth M25A and M25.

An JVA porTapie Fil (ASITUMENT (< ~2CImmencaa Cir SemtIIntirucus
monitoring of the ambient VOC concentrations inside and outside the TTE's
(test locations 3a through d and 4a through d) because a lesser level of
accuracy is acceptable for these measurements. When M25A is used at test
locations 1 and 2, the OVA could be "calibrated" against the test FID tq

provide a basis of comparison.

[II. Specifications

' Drawings of three views of the proposed TTE's are presented in
Figures 2, 3, and 4. A drawing of the proposed fugitive exhaust system i
presented in Figure 5. S

The materials used to construct the TTE's and their costs are 1isteq
in Table 2. The greatest expense is associated with the exhaust system
fan and ducting. The fan was sized based on the quantity of ventilation
air needed to maintain the concentration of VOC in the enclosures at a
maximum of 100 ppm. The requ1reg fan size was calculated to be
13,000 cubic feet per minute (ft”/min). The assumptions and calculation
that provide the basis for this fugitive exhaust rate are presented in S
Attachment 3. In addition to the materials necessary for construction of
the TTE's, Table 2 lists the estimated labor hours required to constryct

and dismantle the TTE's.
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TABLE 2. MATERIALS ANB LABOR FOR CONSYiwe (10N OF TEMILRARY TOTAL ENCLOSURES AT
KENYON TNDUSTRIES, riiivOM, RHODE 1:1AKD

Total

Materials Quantity Cost, § [ Cost, $ cost, ¥
FRAMING (ist station)
1. 2 in.x4 in.x16 {1 lumber 2 6.00 [ ... ate support {i.awing 160.00
2, Tie wire 4 I1b rolli 3.10 2i1ix2 h = 4 Mt @ 1aU/MH
3. 5 in, C-clamps 10 59.20
PLASTIC SHROUDING (1st §tation)
1. 6-mil plastic (20 ft wide) 75 ft 56.00 li..y plastic, ctip .11 fo ceiling plastic,
2. 6-mil plastic (12 ¢t wide) 36 tt 21.00 ceul all joints, i.e., wall to wali, wall
3. Duct tape 3 rolis 10.50 tc ceiling, wall . oven and accumulator,
4. Medivm binder clips | gross 12.60 ~arl to floor
5. Floor cleaning solvent 1 gal 25.00 z2iTix4d h = 8 MH @ 140/MH 320.00
6. Rolling scaftold rental 2 @ 4 days 80.00
7. 16-ft waikboard rental 4 days 40.00
1st STATION SUBTOTAL 313.40 480.00 793.40
2nd, 3rd, and 4th stations
FRAMI NG
1, 2 in.x4 in.x16 f1 jumber 3 8.00 tuu. icate suppor) 1. swming 480.00
2. Tie wire 4 tb roll 3.10 ZPiEx6 h = 12 MH & $20/MH
3. 5 in, C-clamps 15 88.80
PLASTIC SHROUDING
1. G6-ait plastic (16 ft wide) 200 §t 112,00 Moy plastic, clip alls 1o ceiling 960,00
2. 6-smii plastic (12 #t wide) 100 it 42.00 yiastic, seal ali joinis as above
3. Ouct tape 6 rotls 21.00 L FIEXI2 h = 24 MH - 340/MH
4, Binder clips 3 gross 37.80
5. Floor cleaning solvent 2 gal 50.00
6. Roliing scaffoid rental lncluded --

above
7. 16-t1 walkboard rental Included -

above
2nd, 3rd, AND 4th STATION SUBTOTAL 363.70 1,440,00 1,803.70

(continued)
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TABLE 2. (continued)

Total
Materials Quantity Cost, § i wor Cost, $  cost, §°
EXHAUST SYSTEM

1. Utitity bloyer 1 2,300.00 !
13,000 ft°/min

.unt blower and rastruments on roof plat- - 640.00
iorms. Drop f.. .« duct and electrical

cxtension cora ior root power requirements
- fTExB h = 16 M. ¢ $40/h

2, 12 in. flex duct drops 4 2,080.00
3. 12 in. full blast gate dampers 4 382.80
4. 12 in. connecting duct clamps 16 52.20
5. 24 in, flexible duct with damper 5 ¢t 182.00
6. 24 in. sheet metal duct 585 ft 520.00
(include 12 in.x24 in.
transition)
7. Root support clamps 4 62.00
8. 24-in. duct clamps 4 36.00
9. 4 ftxB ftx1/2 in. plywood for 2 50.00
roof plattorms
EXHAUST SYSTEM SUBTOTAL 5,665.00 640.00 6,305.00
D1SMANTL ING . ’ 2 FTExX6 h = 12 M @ $40/h 480.00 480.00
TOTAL 6,342.10 3,040.00 9,382.10

3yaterials and tabor.
FTE tull time employee.
MH = man hour.



Table 3 lists the tools and equipment necessary for construction of
the TTE's. It was assumed for the cost analysis that the facility would
have access to all these items at no cost except for the roiling scaffolds
and walkboard. The scaffolds and walkboard rental charges were included
in Table 2.

For each coating station's TTE, the left side wall would be hung from
the bottom of the duct that supplies makeup air to the coating room. The
wall would be located to contain the coating supply vessel (a 450-gallon
"tote" or a 55-gailon drum): Openings in the room makeup air supply duct
within the TTE would be sealed off because the volume of these forced
airstreams would be difficult to determine accurately. The right side
wall of each TTE would be suspended from the electrical bus and would fall
outside the drying oven control panel to include the panel in the TTE. On
the first coating station, the bus would be extended using a 2x4 so that
the recordkeeping stand could be included (see Figure 4).

The end wall of the TTE's toward the rewind end of the line would be
wpper=ad iith 1 yire ~inaning “-2m “he makeup iir supply {uct =2 "ne
overneda norizontai support rrame, nen oy the rframe (tseii’ over iine
coating station, and finally by the electrical conduit that runs across
the right aisle from the support frame to the electrical bus. These walls
would hang to the floor in the aisles and would be fastened to the sides
and top of the drying oven at that end of the coating station.

e ing vaii: ir the nwind ing T ~he <acond. hI1ra. g tures
coating staticns wouid oe ;.mw.dr.y nung. -3ecause Iners 15 c
conveniently placed electrical conduit spanning the right aisle at this
end of the coating stations, a 2x4 would be placed between the support
frame and the electrical bus to support the wall in this area. (The
placement of electrical conduit varies among the stations; 2x4's will be
used where necessary to span the right aisle for either end wall.) Aqgain,
the walls will extend to the floor in the aisles and will be attached to
the sides and top of the drying oven at that end of the station. Thus,
the exit slots and makeup air intake holes of all but the final drying
oven will be inside one of the TTE's.

The first coating station wall at the unwind end would be somewhat
different from that described above for the other stations. Here the wall
would be suspended from a wire strung between the 2x4 extension of the
side wall and the overhead support frame. This configuration would
complete the inclusion of the recordkeeping stand. Where the wall crosses
the coating line, it would extend down to the back of the operator's
catwalk because there is no drying oven preceding this station. From
there, the wall would be identical to the other stations.

The roof of the TTE would pass just over the support frame over the
coating station, This frame and the wall supports would support the
roof. The roof would be joined to the side and end walls. The light
fixture immediately above the coating knife would be included in the TTE,
providing adequate 1ight for the operator.

15



TABLE 3. SUGGESTED TOOL AND EQUIPMENT LIST FOR INSTALLATION

Tools Equipment

Utility knives Two narrow rolling scaffolds
Side cutter piiers 16-ft walk board

Hand saw Two 8-ft ladders

Pliers Rags -

Wrenches Fire extinguishers (4)
Hammers Over wall hoist

Gloves

16-ft tape measure

Suqgested staging of construction

1. Place blower and ductwork
2. Place framing
3. Place top plastic

v ko] 3 ™ - - s gaem w pm
- Piez Thae TIASTIC
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A series of small NDO's would be cut in both end walls that cross the
right aisle. Additional small NDO's would be cut in the roof above the
right aisle and/or in the right wall above the control panel. Together,
thezarea of the NDO's forzeach TTE would total more than 8 square feet
(ft°) but less than 23 ft°. The size and placement of the NDO's was
chosen to allow the TTE's to achieve the intent of the protocol's design
criteria and, at the same time, operate at a static pressure relative to
the coating room (maximum differential of less than 0.05 inches of water)
that would maintain the integrity of the TTE. This NDO placement aiso
would tend to establish a general airflow from the NDO's at the right of
the 1ine toward the fugitive exhaust pickup at the left, which would tend
to sweep the VOC from the enclosure. At the same time, the makeup air
entering the NDO's would not impinge directly on the coating equipment,
and significant effects on the normal evaporation rate and capture
efficiency would be avoided.

Each TTE would be exhausted by a dampered duct. The four individual
ducts would be joined to a single duct passing through an unused roof
:NAUST 1T “he 2and 3f Tine 4. /Tn arder to use this axhaust. the axisting
stack wouid nave [0 0e ramoved., A AOrizZonta: run CT JUCT N Ite plant
roof would afford a suitable test point. The system fan would be located
on the roof either before and after the horizontal test duct according to
the preference of the testing contractor. This system is illustrated in
Figure 5.

Y]

T3St -naivets

The total cost of conducting a capture efficiency determination at
this facility using the TTE protocol is estimated to be about $24,900.
This total cost includes costs associated with TTE design, materials,
equipment rental, labor, lost production, and testing for the TTE design
specified in Section I[II.

The specifics of the cost of materials, equipment, and labor are
presented in Tables 2 and 3. The details of the proposed test program
were presented earlier in Section II, Part D. Specific costs associated
with the testing are broken down in Table 4.

Except for the testing crew, a wage rate of $40 per hour, including
fringes and overhead, has been used throughout this analysis. This value
is 1ikely to overstate the actual wage rate in many cases, but has been

-adopted to be conservative. The wage rate included for testing personnel
has been adjusted upward to allow for moderate travel costs.

Table 5 summarizes the costs associated with performing the capture
efficiency test at this facility. The first component cost in Table 5 is
design of the TTE's. This step is further subdivided into the onsite
evaluation phase and the actual design phase.

During the onsite evaluation, one individual would examine the

affected facility to be tested, noting the physical and process-related
requirements for the TTE's, taking the necessary measurements, and

17



TABLE 4. ESTIMATED COSTS FOR SAMPLING AT KENYON INDUSTRIES
KENYON, RHODE ISLAND

Base cost Oollars
Site survey--1 person, 2 days x 8 h x $75/h 1,200
1 THC operator--1 x 3 days x 10 h x $70/h 2’100
2 velocity persons--2 x 3 days x 10 h x $70/h 4’200
1 OVA operator--1 x 3 days x 10 h x $70/h 2.100
Preparation and posttest checks--40 h x $50/h 2,000
Calibration gases and supplies 1,000
Data reduction and reporting 40 h x $60/h 2.400
TOTAL 15,000

Alternative--Replace M25A with M25 at test locations ! and 2

Same size crew

Add analysis--2 locations x 3 runs x $150/sample 900
Wda U oTap areone-L o0 2ozays v 0 ox ST0/% 2 1nn
Less calibration gases -..000
ADDED COST _Efﬁﬁﬁ

Assumptions

Tvrae ~uns <f 1 4 each
S ferngm I TISns o0 L@ 0GH2 l@mDioag o nains
J. Estimates inciude nmoderate travel Costs '

4. 1 day of travel/setup; 1 day of testing; and 1 day of teardown/trave]

in field

18



TABLE 5. COST ANALYSIS FOR THE CAPTURE EFFICIENCY TEST AT
KENYON INDUSTRIES, KENYON, RHODE ISLAND

Cost to

Task complete, $
1. Design

a. Examination of facility 160§

b. Design of enclosure 320
2. Materials and equipment rental 6,342
3. Construction labor 2,560
4. Lost production 0
. Ta2sting IIsis | LrLlte
6. Dismantling labor 4809
TOTAL | 24,862
e

*“eur Cisor tours it $40/h, ‘nciuding fringes and iverhead.
Tiznt Cupor cours &t 40shk, ‘nciuging ‘tingas ina gverneag.
“Sixty-four lapor hours at $40/h, including fringes and overnead.
dTwe]ve labor hours at $40/h, including fringes and overhead.
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sketching the Tayout. This process would be similar to the site visit
conducted for this analysis but would not be as extensive. Under normail
conditions, the evaluation would be 1imited to the single line for which
testing was being required and would not include the extensive background
discussions with plant personnel on the TTE protocol and the process that
were necessary for this study. [n addition, the site survey for testing
purposes would be a separate activity carried out by the testing
contractor. The cost of this test survey is included in the testing
costs. The onsite evaluation phase of TTE design is estimated to require
4 hours. At a labor rate of $40 per hour, this activity would cost $160.

During the actual design phase, the ventilation requirements for the
TTE's would be determined from process information. The proposed TTE
configuration would then be evaluated relative to the criteria in the
protocol to verify that the criteria can be met. Upon corroboration that
the criteria can be met, drawings of the TTE's and materials, equipment
and labor specifications would be prepared. These activities might or
might not be carried out by a single individual, but the total labor
required is estimated at 8 hours. At $40 per hour, the cost of this phase

would total $320.

The next two component costs in Table 5 are drawn from Table 2.
Materials and equipment rental costs for TTE construction are estimated at
$6,342. The construction labor cost estimate totals $2,560 for 64 labor

hours.

-, 2 e Eys H ~:nl U - : 1t p :
T1e “surth ftam ‘n Tabla T o't the value of araducticn lsst dupiag
——— : “ray e mmeme (e, - -

NG Tiot i T 25T

ZnSTICTIIN NG STImEnTiing T one  TTi. Wi oot itRy,
proguction is expected. Placement of the exnaust system ana the |TE
support framing could be accomplished during the week prior to testing
because these activities could be conducted while the process operates.
Placement of the plastic ceiling and walls, which might require the 1ine
to be shut down, could be accomplished without lost production on the
weekend prior to testing because the facility does not operate for more

than half a day on weekends.

The testing costs appear next in Table 5. At $15,000, this component
is the major cost of using the TTE protacol. This cost estimate is baseg
on the use of EPA Method 25A for VOC measurements; if Method 25 were used
testing would cost about $2,000 more. ?

The final component cost Tisted on Table 5 is the cost of dismant]ip
the TTE. It is estimated that this activity would take about 12 labor g
hours for a total cost of $480. Most of the dismantling could be
accomplished without shutting down the process; the balance (e.g., roof)
could wait until the 1ine was down for the weekend. Thus, no production
is expected to be Tost as a result of dismantling the TTE.

Taken together, the component costs discussed above total almost
$24,900 for the TTE design specified in Section [II. However, the costg
could be greatly reduced if the facility were allowed to test only one
coating station and to generalize the results to the other stations. [p



this case, the cost of TTE construction would be cut by about 75 percent,
although actual testing costs would not be reduced. A technical problem
with this approach is the 1:ck of a suitable test point in the drying over
exhaust duct prior to its junction with the main duct to the incinerator.
In any case, it would seem unlikely that such an approach would be
approved because of the variable coating application rates and the
variations in configuration at the various stations of the line.

The cost analysis presented above is specific to line 5. Compliance
tests for lines 4 and 6, which are each served by inert atmosphere conden-
sation systems, would not be expected to involve capture efficiency deter-
minations. Rather, these lines' emissions reductions likely would be
determined using 1iquid/1iquid material balances. Lines 1, 2, and 3 might
be tested using the TTE protocol. These lines are controlled by a thermal
incinerator. :

The cost of testing lines 1, 2, and 3 would be expected to be
considerably less than the cost for line 5. These lines are much smaller
Mg ire ccated noiocmall -com. The capture officizncy datzrmirarion
COST wouida De minimized i cne apptiicapie reguiation aiiowea tne Iaree
lines to be tested together. In that case, the room containing the lines
could be adapted fairly easily to function as an enclosure for testing.
Even if individual tests were required, the existing room could be
augmented with plastic sheeting to form individual TTE's without great
dif‘*culty However, the ductuork to the 1nc1nerator that serves these

AL Wdg 13T Avam*wnu iie Thofs Tikelv that i osyirtapie ntoar onus
Jound ror a compineg cipture arfigiancy JeTtarmination, ‘T 'S a0t <nown
suitable test points are present for determinations of the capture
efficiencies of the individual lines.

[

V. Potential Problems

Other than the difficulties in meeting the letter of the protocol's
design criteria (discussed in Attachment 2), no potential problems with
determining capture efficiency using the TTE protocol that are specific to
this facility have been identified for the selected coating line.

VI. .Conc1us1ons

1. Four individual TTE's that meet the intent of the criteria in the
protocol could be constructed around the coating stations of line 5 at
this facility. The total cost of the TTE's and fugitive exhaust system is
estimated at about $9,900.

2. Suitable test points for the gas-phase measyrements necessary to
determine capture efficiency appear to exist at this facility, provided
that the fugitive exhaust system is constructed to provide a suitable
location. The estimated cost of the gas-phase testing is about $15,000.

3 Attachments
b1806-5/ESD
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Attachment 1

EVALUATION OF DRYING OVENS VS, TTE CRITERIA

1. Average face velocity through natural draft openings >200 ft/min.

Minimum oven exhaust rate is 1,200 ft®/min at 150° to 200°F (see
Figure 1). At standard conditions (32°F, 1 atmosphere), this
.exhaust rate is a minimum of:

1,200 ft/min (Fe0-+355) = 895 scfm

Natural draft openings:
Entrance slot--4 in. x 70 in.

Exit slot--4 in. x 70 in.
Intake holes--7 at 3 in. diameter

Total NDQ area

: - . . e e . .
’ Sy . : PR N -
‘- N N, < 'J NVui = S ~ o P

144 in.’/ft’

2
=« 4,2 ft
" Minimum average face velocity (FV)<
= 395 cfmye.l Ftoo= 212 <timin

(Note: Drying oven No. 4, with twice the exhaust rate used above,
would have a face velocity exceeding 400 ft/min)

2. Distance between VOC sources and NDO's >4 x NDO equivalent diameter.

This criterion is not met for these drying ovens or any other drying
ovens. See the discussion on this subject in Section II, Part B.

3. Distance between exhaust ducts or hoods and NDO's >4 X.exhaust
equivalent diameter unless the enclasure is a permanent installation.

This criterion is not applicable because the drying ovens are
permanent installations.

4. Total area of NDO's <5 percent of the enclosure surface area.

The minimum oven dimensions (No. 4 is larger than the others) are
approximately 9.5 ft wide by 14 ft long by 7 ft high.

Area = (2 x9.5x 14) + (2x9.5x7) + (2x 14 x 7) = 595 ft
Maximum allowable NDO area:

595 ft® x 0.05 = 30 ft?



As calculated above for Criterion No. 1, the NDO area is only 4.2 ftz,
so this criterion is met.

The VOC concentration inside the enclosure must not continue to
increase but shall reach a constant level.

This criterion is more applicable to TTE's erected to contain process
fugitive emissions. However, these drying ovens will surely meet
this criterion because they are designed and operated to meet
Factory Mutual requirements for fire safety.



Attachment 2

EVALUATION OF TTE's vs. CRITERIA

1. Average face velocity through natural draft openings >200 ft/min.

Each coating station's TTE needs ventilation air (i.e., fugitive
exhaust) totaling 3,250 scfm (32°F, 1 atmosphere) to maintain VOC
concentration at 100 ppm at the maximum coating application rate
(see Attachment 3). In addition, the makeup air for the drying
ovens will be drawn through the TTE's because the oven openings will
be within the TTE's. As indicated in figure 1, the first three
drying ovens have exhaust rates of 1,200 acfm at 150° to 200°F
(about 930 scfm), and the fourth oven has double this exhaust rate
(2,400 acfm, or about 1,860 scfm). Assuming that half the makeup
air for each oven enters through the web entrance slot (located in
the oven's front wall) and half enters through the web exit slot and
intake holes (located in the back wall), the minimum volume of air
that must be drawn through each enclosure's NDO's at the maximum
~=ating ioplication rate is as follows:

Dampered enclosure serving Coater 1:
(Enclosure contains inlet to Orying Oven No. 1)

3,250 scfm + 465 scfm = 3,715 scfm

Samperaa anclosure sarving Coater 2:
JInciosura contains SutiaT from Jrying dven dg. D oind niar iz
No. 2) ‘

3,250 scfm + 465 scfm + 465 scfm = 4,180 scfm

Dampered enclosure serving Coater 3:
(Enclosure contains outlet from Drying Oven No. 2 and inlet to
No. 3)

3,250 scfm + 465 scfm + 465 scfm = 4,180 scfm

Dampered enclosure serving Coater 4:
(Enclosure contains outlet from Drying Oven No. 3 and inlet to
No. 4)

3,250 scfm + 465 scfm + 930 scfm = 4,645 scfm

Thus, to maintain average face velocities of at least 200 ft/min under
these conditions, the maximum a]]owab1ezNDO area varies from about
18 ft° for the first TTE to about 23 ft° for the fourth.

Only the first coating station has a process-imposed NDO, the area
under the operator's catwalk where the web enters the TTE. The
functional area of this opening is not.certain because it is
partially blocked by a roller. Based on the outside dimegsions of
the opening (about 9 ft x 1 ft), the maximum area is 9 ft°. Thus,
this mandatory NDO meets this criterion, and any additional NDO's



added in the first coating station can be sized so that the tota]
area continues to meet the criterion.

On the other coating stations, no process-imposed NDO's are
required. The NDO's can be placed and sized to meet the
criterion. The totgl area of the NDO's for these stations will pe

between 8 and 23 ft°.

Final verification that the TTE's meet this criterion will have tg pe
made at the time of the test because the actual ventilation voilume
will not be known until then. The NDO areas can be adjusted as

necessary at that time.
Distance between VOC sources and NOO's >4 X NDO equivalent diameter

The only potential problem with meeting this criterion is the opening
under the operator's catwalk where the web enters the first coatin
station's TTE. The outside dimensions of the opening are about 9 ?t
x 1 ft. 3s discussad i2bave. "he functional area of this upQ g
GNCBTrT3in 2eC3usa 1 7703 o CCKS aUCh T Ihe ar=23. R Y
straight-line distance to the nearest VOC source (the coating knife)
of about 5 ft, the maximum equivalent diameter this opening coyld
have to meet the letter of this criterion is only 1.2 ft,
corresponding to an opening of 9 ft x 1.6 in. If the opening is
considered to function as two separate NDO's, one above the rolley
nd ne ceicw. T 0T Igsoilie tnat 2acn oF Tn2 tpeningy Loyls :
ISATorm TS C98€a (TMensicns.  JBTITiad Jeasuraments 7 se ;:'en"mq
that could confirm or rule out this interpretation were not made -
during the site visit. In any case, other considerations indicate
that the opening under the catwalk would not cause the problems that
this criterion is intended to prevent. According to the preamble tg
the protocol, this criterion is intended to keep air entering an 'NOQ
from impinging directly on a VOC source, creating turbulence that
could carry VOC back out through the NDO. This situation would not
occur in this case because the air entering this opening would be
channeled under the catwalk and could not impinge directly on any
VOC source. Therefore, while the letter of this criterion may not
be met, the purpose of the criterion is not violated. This
situation indicates that this criterion should be reevaluated when
revisions to the protocol are considered.

No problems with this criterion would be encountered for any other
NDO's in any of the individual TTE's. These NDO's can be sized and

- placed to meet the criterion. However, because the TTE's are '
relatively small, several small NDQ's would have to be supplied for
each instead of a few larger NDO's. The most likely placement woylq
be in the portion of the TTE to the right of the line. A Tikely
arrangement would have five 1-ft square NDO's in each of the wallg
crossing the right aisle and in the roof above the aisle. With this
configuration, the letter of the criterion could just be met (NDO' ¢
each at least 4.5 ft from tHe nearest VOC source), and the air
entering the NDQ's would not be directed straight at any vOC



3.

sources. Also, the entering airstreams would intersect from
different directions, breaking up the directionality of the
individual streams and further preventing direct impingement on the
sources of VOC inside the enclosure.

Distance between exhaust hoods or ducts and NDO's >4 X exhaust
equivalent diameter.

Each individual TTE would have a fugitive exhaust duct with a 1-ft
diameter and a slot above the coating knife (1 in. x 70 in.) that
would serve as an enclosure exhaust. (Makeup air enters the drying
oven that follows the coater through the slot.) In addition, all
but the first coating station would have the back wall of the
preceding oven within the TTE. This oven wall has seven 3-in.
intake holes and the exit slot (4 in. x 70 in.), which would all act
as enclosure exhausts as makeup air for the ovens was drawn in
through them.

uniy cne oven exit siots pressnt dny proDiem ~ith <he .eTiar or In%s
criterion. The fugitive exhaust duct, located in the left wall of
the TTE, would be more than the required 4 ft from the NDO's. The
slot above the coating knife would be separated from the NDO's by
more than the required 3 ft, and the small intake holes in the back
wall of the oven would be more than the required 1 ft away from the
00':. <‘owever, zhe MD0's 2iaceg ‘n the +aii 1nat [T2sI2g i@ CUIno
4isi2 “rom he 2na oOf Ihe grecading dven 0 the rignt wail Jouts e
only about half the required 6.3 ft from the nearest end of the oven
exit slot. The other NDO's would be far enough away from the
slot. As discussed above in relation to the second criterion, the
failure to meet the letter of this criterion should not be
significant in this case. There is no discussion of the purpose of
this criterion in the protocol preamble, Hut presumably the
criterion is intended to avoid the channeling of air from an NDO
into an exhaust. Were channeling to occur, the normal capture
achieved by a permanent exhaust could be altered, and the exhausts
might not adequately remove VOC from the TTE, allowing the
concentration to increase to potentially dangerous levels. (This
latter effect is addressed more directly by the following
criterion.) However, such channeling is unlikely in this case
because the critical exhaust opening (the preceding oven's exit
slot) and the nearest NDO's would be in approximately the same
plane. Thus, the airstream entering the NDO's would not be directed
toward the exit slot and would not be channeled into the slot.
Also, because of the orientation of the NDO's, the airstreams would
be expected to intersect and lose their directionality before
channeling could occur. This criterion should be reevaluated when
revisions to the protocol are considered.



4.

Total area of NDO's <5 percent of the enclosure surface area.

This criterion would be easily met. The surface area of each TEE
(with approximate dimenszions of 16 ft x 8 ft x 11 ft high) is:

(2 x 16 x 8) + (2 x 16 x 11) + (2 x 8 x 11) = 784 ft?

Five percent of this area is about 39 ft?. Because the NDO's would be
sized to meet Critegion No. 1, which imposes a maximum total NDO
area of about 23 ft°, this criterion would certainly be met also.

The VOC concentration inside the enclosure must not continue to
increase but shall reach a constant level.

The fugitive exhaust system at this facility has been designed to meet
this criterion. The exhaust fan has been sized to provide adequate
ventilation volume for the maximum coating application rate on each
of the coaters. Each TTE's exhaust duct would have a damper +o
allow the flows from each to be adjusted and balanced. Fimally, the
IXPQUST JUCT QUM @ SCaTag iCrIEsotne T Tom e 200t n ima

general airflow should sweep the enclosure of VOC.

There is potential for fugitive VOC emissions to increase above the
level at maximum production when equipment is cleaned with solvents
between process runs. Because testing will be suspended at such
times. “he TTL lsore Zan te toened ind “he makeun i cups! enrs

——
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remains safe dnd healthful.



Attachment 3

CALCULATION OF NECESSARY EXHAUST, KENYON INDUSTRIES

Assumptions

1. 10 gal/h maximum coating use per station

2. Coating is 50 percent solvent by weight

3. Coating density is 8 1b/gal

4. Fugitives comprise 10 percent of sovlent by weight
5. Solvent is toluene

Volume of ventilation air (at background concentration of 20 ppm) needed
to dilute fugitives to 100 ppm:

(lahia*;(éaib)(o.so)<0.10) = 4 b toiuene;n

(4 1b tol/h)+(92 1b/1bmpl toluene) = 4.3x10‘2 1bmol tol/h

‘t standard corditions (22°F, 1 atm)

(39LE)(4.3x107" Tomol/h) = 15.6 Ft’/n

15.6 ft'/h _ (100-20)
X 1x10°

x = 195,000 ft’/h = 3,250 scfm/coater

Total for all four coaters = 13,000 scfm
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I. INTRODUCTION

The Atlanta Film Converting facility in Atlanta, Georgia, prints
flexible packaging such as plastic film that is used mostly for food
wrapping. At the time of the site visit in September 1988, the facility
operated two six-color flexographic presses (one "stack" press and one
"central impression" {CI] press) and one laminator. A site visit report,
dated February 17, 1989, contains detailed information on the process and
the facility layout at the time of the site visit. Since that time, the
stack press has been repliaced by a new CI press, and the bulk of the
facility's production has been shifted to the new press. However, this
facility has been analyzed based on conditions as they existed at the time
of the site visit because no details of the subsequent modifications are
known. This report presents the findings of the cost and feasibility
analysis of constructing a temporary total enclosure (TTE) and conducting
a capture efficiency (CE) test according to the draft procedure at this
facility prior to the recent modifications.

“igra 7 oIne :XCRpUion 10 INe iDOVE 3IJTSMENT InaTl In2 indiysid +as
‘based on conditions as they existed during the site visit. At that time,
the facility did not control emissions of volatile organic compounds
(VOC). Each press's overhead dryer and between-color dryers were
exhausted directly to the atmosphere through separate stacks. However, a
determination of CE is useless and would not be conducted in the absence
F an idd-ar conern! devica. Therarare. Tnis malvets .ds oarriag uyt s

©one IrvYer axpaystToc crom Lne I8!32CT2Q 3IrAess Jarae J3Ineg In Th| Jlant

roof into a common duct leading to a control device.
I[I. OPTIONS CONSIDERED AND RATIONALE FOR SELECTION

A. Production Line to be Evaluated

The CI press was chosen for analysis because, at the time of the
site visit, the bulk of the facility's output was produced on that
press. At that time, the CI press operated up to 24 hours a day, thus
making operator access requirements more stringent than those of the stack
press, which was operated a maximum of one shift per day. The stack press
also was of obsolete design (according to facility representatives) and
lTikely would not be typical of other small, independent flexographic press
operations. Finally, the CI press is larger than the stack press ana
would require more time and materials to enclose.

B. Temporary Total Enclosure Confiquration and Materials of
Construction

It was determined that the TTE should enclose the entire press,
including the unwind and rewind stations. This configuration would allow
the press operators to remain inside the TTE much of the time rather than
frequently passing in and out to monitor the parts of the press inside and
outside the enclosure. In addition, enclosing the entire press would
avoid the difficult task of piecing an enclosure wall around the overhead
dryer and the ductwork on top of the dryer. For the CI press, the TTE



2

dimensions would be 18 feet (ft) wide by 36 ft long. The TTE roof would
have to be at least 16 ft high to clear the press and ductwork. A
fugitive exhaust would be iocated in the end wall of the enclosure nearest
the CI cylinder. Additionally, the following three stacks would pierce
the roof of the enclosure: (l) the between-color dryer exhaust sta-k,
(2) the overhead dryer exhaust stack, and (3) the makeup air intake duct
for the overhead dryer. There would be one door measuring approximately
4 ft x 8 ft located in the side wall of the TTE on the side of the press
where print cylinders and rolls of film are changed out. Natural draft
openings (NDO's) would be located in the end wall of the TTE nearest the
unwind/rewind end of the press, the opposite end from the fugitive
exhaust. As indicated in Attachment 1, this TTE configuration would meet
the criteria in the draft test procedure.

A self-supporting wooden frame covered by 6-mil polyethylene was
chosen over the following two options: (1) dropping polyethylene
enclosure walls from the plant ceiling, thereby using the plant ceiling as
the TTE ceiling; and (2) dropping polyethylene enclosure walls from the
qottem af She <2iv¥ng sucpert %russas. “Raving open t3acas ‘whisk uoylA
runction 4s AOC's) oetween tne {OP OT LN€ wdi.3 dNG INE $.&NT .21 iing,
which also would be the TTE ceiling. The latter two options actually
might prove to be less costly in both materials and labor; however,
because this site visit was made before the cost and feasibility study
plan was formulated, not enough information about the CI press area
(including potential overhead cbstructions to the TTE construction) was
TATN2reg urong Tne iTa oIt Tar booroger :vaiuduion if o thnese orviane
“terargra, he CInSTrUCcTIon OF 4 @1 -LUBPeYTING Uame wds Jieg
evaluating the cost and feasibility of performing a capture test at this
facility using the CE/TTE protocol. The selection of this construction
option has the added benefit for the overall project of generating cost
figures that could be applicable at other facilities where the other

options would not be feasible.

C. Testing

The gas streams, sampling locations, and EPA methods for measuring
VOC for the CE determination were tentatively identified. Figure 1 ‘
presents a schematic of the proposed sampling locations, while Table 1 ig
a summary of the sampling plan for the facility. (Final identifications
will be made in the testing phase of the project should testing be carrieq °
out at this facility.) Measurements would be conducted on the fugitive
exhaust stream and the capture stream to the control device using EPA
Methods 1 through 4 (M1-M4) for volumetric flow rate and EPA Method 25A
(M25A) for VOC concentration. In addition, a volumetric flow measurement
of the overhead dryer intake air duct would be performed using M1-M4 gq
that the average face velocity across the NDO's could be calculated. The
VOC concentration inside the TTE would be continuously measured during
each run using an OVA meter, while the ambient VOC concentration outside
the enclosure would be measured before and after each run using the same

OVA meter.

e
O
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TABLE 1. SAMPLING PLAN FOR ATLANTA FILM CONVERTING,
ATLANTA, GEORGIA
Measure-
Test location ment Method Frequency
1. Captureda voC M25A 1-h continuous each run
VEL M1-M4 Traverse before/after run;
continuous single point
measurement
2. Fugitivea voc M25A l1-h continuous each run
VEL M1-M4 Traverse before/after run;
continuous single point
measurement
3. Inside ambient  VOC M25A (OVA) 1-h continuous each run
: Lrzidz impiant 00 MIER VAL latorasariar un
5. Dryer intake VEL M1-M4 Traverse before/after run;
continuous single point
measurement
w2SA = “iame ‘znization analvzer (FTAM.
W€ - ars; caseouc tonmacnane oraanics TREMOT.
*Simyizaneous sampiing.

Option: Replace M25A with M25 at locations 1 and 2.
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The M25A measurements using the OVA meter would verify that steady-
state conditions prevail inside the enclosure and would be used to
evaluate the potential for VOC drawn in through the NDO's to affect the CE
determination significantly. A great degree of accuracy in the
measurements is not necessary; therefore, the use of an OVA meter is
appropriate. For the capture and fugitive stream VOC concentration
measurements, however, flame jonization analyzers with a higher degree of
accuracy would be used. The VOC concentration measurements would be made
continuously during each run, while the volumetric flow determinations
would be made before and after each run with a continuous single point
measurement during each run.

III. Specifications

Tables 2 and 3 present the materials and labor costs for
construction of a TTE and the suggested tools and equipment necessary for
construction. The TTE would consist of a 16-ft-high, self-supporting
wooden frame to wh1ch polyethylene would be fastened to form the T7T w317~

ing :zii‘ng. 1@ 2:48TTS O Ci®8TING 40LG 28 C3STINBQ LT InN@ Same oo
staples initially; the stapled areas subsequently would be reinforced with
wood laths. Duct tape would be used to seal any gaps in the plastic and
to piece around the three exhaust vents. Figure 2 presents a diagram of
the enclosure.

-

The Fuaitive axhaust svstem would ~znsist of Swo L2-7% TTaxtinle ot
wups ditn «NCN ‘T.. iameters ;.."1“':! 4TTD CIMDers2g IZIn Tiiart
1nto a singie i:-ft 24-1n.~a1dmete* metal duct to provide a sampiing
location. The exhaust fan was sized for about 6,600 cubic feet per minute
as indicated by the calculations presented in Attachment 2.

IV. Cost Analysis

The costs associated with performing the test according to the draft
protocol have been estimated based on the TTE specifications and sampling
locations selected. The specific material and labor costs of constructing
and dismantling the TTE are presented in Table 2. The details of the
proposed test program were presented in Section II, Part C. A breakdown
of the testing costs is provided in Table 4.

Table 5 summarizes the costs associated with performing the CE test
at the facility. Of the total estimated cost of about $20,000, the major
cost of the test program is the actual testing cost ($15,000).

V. Poten£1a1 Problems

The destruction of VOC emissions in the direct-fired dryers used at
this facility presents a problem because the destroyed VOC will not be
measured as having been captured. (This would be a problem no matter
which CE determination method was used.) Also, because some partial
combustion products may be present, the use of M25 over M25A might be
preferred for this stream, even though the measurement of the low VOC
concentration in the fugitive exhaust stream dictates the use of M25A.
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TABLE 2. MATERIALS AND LABOR FOR CONSTRUCTION OF A TEMPORARY TOTAL
ENCLOSURE AT ATLANTA FILM CONVERTING COMPANY, ATLANTA, GEORGIA

T
Materials Quantity Cost, §  Labor cost, § éﬁ:i
Enclosure
1. 2 in,x4 in.x16 ft boards 1g7 321.00 3uild self-supporting frame, attach 360
2. Wood laths 2 bundles 22,00 plastic with staples and laths
3. 6 milx16 ft plastic 150 ft 55.00 2 FTEx12 h = 24 MH at $30/MH
4.7 Mails, 16 d 25 1b 17.75
5. Nails, 4 ¢ 10 b 3,80
6. Duct tape and staples 18,60
7. Rolling scaffold rental 2 @ 3 days 60,00
SUBTOTAL . S04.15 360 1.454.15
Exhaust system
1. 6,600 ft”/min explosion-proof 1,550.00 Install exhaust systen 320
fan with motor

2. Flexible 18 in. duct and clamps 2 @15 ft 386.00 2 FTEx4 h = B8 MH at $40/MH
3. 1B in, dampered spin collars 2 160.00
4. 24 in, flexible duct and damper 5 ft 182,00
5. 24 in. metal duct 18 ft 190.00
3, %4 in. <lamos A 1220
SUBTOTAL 2,486,00 320 2.306.00
0ismantling

Dismantle enclosure 120

2 FTEx4 h= 8 MH at $40/MH
SUBTOTAL 0 320 320.00

ITAL ..230.15 e D,

FTE = full time employee,

MH « aarhour,
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TABLE 3. SUGGESTED TOOL AND EQUIPMENT LIST

Tools Equipment

Skilsaw Two narrow rolling scarffolds
Utility knife 10 ft step ladder

Hammer

Tri square

Staple-gun

Ramset and concrete nails (if wish
to anchor TTE to floor)
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Figure 2. Proposed TTE for Atlanta Film Conve,ting, Atlanta, Georgia.
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TABLE 4. SAMPLING COST ESTIMATE FOR ATLANTA FILM
CCNVERTING, ATLANTA, GEORGIA

Base cost
Site survey--1 person, 2 days x 8 h x $75/h $ 1,200
1 THC operator--1 x 3 days x 10 h x $70/h 2,120
2 velocity persons--2 x 3 days x 10 h x $70/h 4,200
1 OVA operator--1 x 3 days x 10 h x $70/h 2,100
Preparation and posttest checks--40 h x $50/h 2,000
Calibration gases and supplies ; 1,000
Data reduction and reporting 40 h x $60/h 2,400
TOTAL $15,000

Option: Replace M25A with M25 at 1, 2

Same site crew

idd analvsis--2 noints x 3 ~uns x S150/samp’2 € anQ
@ ne ap 2ersgn--. o . tays o4 L0 v 0 570N ol
Less calibration gase -1,000
ADDED COST $ 2,000

As sumpt ions

Thrae -~uns orf L 1 =ach
.. derhpa 2% qpriens viit USE Iingie sampiing Trains
3. Estimates inciude moderate traveil costs
One day of travel/set-up, 1 day of testing, and 1l day of

teardown/travel in field

=y
.




10

TABLE 5. COST ANALYSIS FOR THE CAPTURE EFFICIENCY TEST
AT ATLANTA FILM CONVERTING, ATLANTA, GEORGIA

Cost

Task to complete, §
1. Design

a. Examination of facility 1608

b. Design of enclosure 320P
2. Materials and equipment rental 2,990
3. Construction labor 1,280°
4 LJST Iroguction
5. Testing costs 15,000
6. Dismantling 320°
TOTAL 10,274

;Four ;abor hours at 340/h, inciuding oenerits ana overneaa.
Eight labor hours at $40/h, including benefits and overhead.

CThirty-two labor hours at $40/h, including bemefits and
overhead.

dNo production loss expected because TTE can be constructed
and dismantled during weekends when the plant normally does

not operate.
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VI. Conclusions

A TTE can be constructed around the CI 1ine. The CE test using the
CE/TTE protocol is feasible.

2 Attachments



Attachment 1

EVALUATION OF TTE VS. CRITERIA

1. Average face velocity through NDQ's >200 ft/min.

Because the entire press would be enclosed, there would be no process-
imposed NDQO's. Therefore, the NDO's can readily be sized to meet this
criterion. The net exhaust rate fgom the enclosure associated with
the dryers would be gbout 1,300 ft”/min. At the maximum VOC usage
rate, about 6,600 ft /min of supplemental ventilation air would be
needed to assure a healtaful atmosphere within the TTE (see

Attachment 2, Situation No. 2). Thus3 the total net exhaust rate from
the enclosure would be about 7,900 ft /min. The maximum NDO area
under these conditions would be:

7,900 ft’/min
300 Ft/min

At lesser VOC usage rates, the ventilation rate cou]d be decreased,
and *he 11lowahle NDO area would decraasa iccording] Thoimy tzEs.
tne area ot tne NB0's Z3n 3e agjust2g o meet a3 criterion.

= 39.5 ft’

2. Distance between VOC sources and NDO's >4 x NDO equivalent diameter.

The sources of VOC within the enclosure include the ink supply
buckets, the printing decks, and the printed film lpr1or to .drvirg).
These sourna s 4ouid :i: bhe Taoc3te2g ‘n the f?t"“'""/ 3T oIng annrii
imorassien (CI) cyiinger. The 4B0': “n the ancicsure woUig @ 3C3TIC
at the unwind/rewind end of the TTE, away from the CI cylinder and VOC
sources., Because there are no process-related constraints on the
NDO's, they can readily be sized and located to meet this criterion.

A 1ikely configuration would consist of four 2 ft x 2 ft NDO's in the
wall at the opposite end of the TTE from the CI cylinder, each located
near a corner of the end wall. Up to five additional 2 ft x 2 ft
NDO's (depending on the actual net exhaust rate from the TTE) would be
placed near the same end of the enclosure. A1l the NDO's could easily
be located to exceed the 9-ft separation from VOC sources necessary to
meet this criterion.

3. Distance between exhaust hoods or ducts and NDO's >4 x exhaust
‘ equivalent diameter.

The exhausts from the enclosure would include the intake slots of the
between-color dryers, the web slots of the overhead dryer, and the
fugitive exhaust system pickups. The precise dimensions of the
between-color and overhead dryer slots are not known, but none -is
1ikely to exceed 4 in. x 60 in. As discussed above, there is
considerable freedom in NDO placement in this case; no difficulty is
anticipated in locating the NDQ's at least 6 ft away from the dryer
slots in order to meet this criterion. (Based on slots 4 in. x 60 in.,
a separation of just over 5.8 ft would be required.)



Likewise, the fugitive exhaust system pickups could meet this
criterion easily. Two dampered 18-in. flexible ducts have been
included in this analysis as pickups to provide flexibility in the
exhaust system. The duct openings would have to be a minimum of 6 ft
from any NDOO. The proposed TTE configuration would have the fugitive
exhaust system located at the end of the enclosure nearest the (I
cylinder; the flexible duct pickups would be placed near this end of
the TTE. With the NDO's located at the far end of the enclosure, this
criterion would be met. ’

Total area of NDO's <5 percent of the enclosure surface area.

The proposed TTE dimensions are 18 ft x 36 ft x 16 ft tall. The total
surface grea of the wails, ceiling, and flioor of the enclosurg is
3,024 ft°. Five percent of this surface area is about 151 ft°. This
criterion is much less restrictive than the criterion governing
minimum face velocity (No. 1 above), which dictates a maximum area of
39.5 ft°. This criterion would be met easily.

“he Q0 ITneEnTrETIon NSTIs Dne INCIdSUre GUST 0T lInthinus oo
increase but shall reach a constant level,.

The fugitive exhaust system at this facility has been designed to meet
this criterion. The exhaust fan has been sized to provide adequate
ventilation volume for the maximum VOC application rate. Dampers have
seen ‘aciugeq T the 2XNausT IYSIam I iiiow the TTow Totm gruccan

Aecassarv. Cingity, Ihe 3xnausT 3IySTaM SICKUDS <ouU . lE: 'jgltgé i
the opposite end of the TTE from the NDO's, so the gemeral airflow
should sweep the enclosure of VOC.



Attachment 2

Calculation of Necessary Suppliemental Exhaust for Atlanta Film Converting

A. Situation No. 1

Assumptions

1. Max VOC usage rate is 90 1b VOC/h

2. Capture efficiency is 70 percent (based on RACT)
3. Solvent is ethanol (TLV = 1,000 ppm)

4. 20 ppm already in ventilation air

(90 b VOC/h)(0.30) = 27 1b VOC/h

MW = 46 1b/1bmole

27 1b/h
46 1b/1bmo]

ethanol
= 0.59 1bmol/h

211 ft"/h

(0.59 1bmoi/h)(359 ft’/1bmol)

voC (ft’/min)
necessary airflow (fta/min)
SR R e )

1,000 ppm (fugitive)-20 ppm (background)

: ixic’
x = 21,113 fti/n
x = 352 ft°/min

B. Situation No. 2

Assumptions

1. Max VOC usage rate is 90 1b/h

2. Capture efficiency is 45 percent (as indicated by facility
personnel)

3. Solvent is ethanol (TLV = 1,000 ppm)

4. 20 ppm already in ventilation air

(90 1b VOC/h)(0.55) = 49.5 1b VOC/h
MAgthano] = 46 1b/1bmol

49.5 1b -
m = 1.1 Ibmol/h

(1.1 1bmo1/h) (359 ft3/1bmol) = 386 ft’/h



VOC (ft’/min)
necessary airflow (ftz/min)
386 Ft’/h _ (1,000-20)

X 1x10°

1,000 ppm (fugitive)-20 ppm (background) =

X = 6,570 ft’/min
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[. Introduction

The Printpack facility in Atlanta, Georgia, currently operates
several central impression flexographic printing iines to produce flexible
packaging products. The facility has both six-color and eight-color web-
fed presses. A site visit report dated February 17, 13989, contains
detailed information on the process and the facility layout. This report
presents the findings of the cost and feasibility analysis of constructing
a temporary total enclosure (TTE) at this facility and conducting a
capture efficiency determination according to the draft procedure.

I[I. Options Considered and Rationale for Selections

A. Production Line to be Evaluated

One of the eight-color presses (No. 12) was chosen for evaluation
because this press represents the newer, larger presses at the facility.
The newer nresses are much 'nnger ind wider *han tha nldar nraccas. =9 =
Larger TTI o NQUIQ 08 rRgulr3g. <CC2SI CIguiIvSments ire torad STringeEnt ov
the eight-color presses because more individuals typically need access to
these presses than to the six-color presses. In addition to two operators
assigned to each press, an additional two persons are assigned to the
eight-color presses as a floating changeout team. Ffor all presses, access
is routinely required during operation in order to check the ink level and
iggosity in Sme "witY syppiving 2ach 2rinting ITETIOn. SO0UT sverwy
Y3OTINUCES, ICS2Ss TS ChR JAWIng irQ@ Do Caauireg 0 ;enidc: cn@ cIent &0
roll. The floating changeout team replaces the spent web rolls om the
eight-color presses.

B. Temporary Total Enclosure Confiquration and Materials of
Construction

It was determined that the TTE should enclose the entire press,
including the unwind and rewind stations. This configuration would allow
the press operators to remain inside the TTE much of the time rather than
frequently passing in and out to monitor the parts of the press inside and
outside the enclosure. In addition, enclosing the entire press would
avoid the difficult task of piecing an enclosure wall around the overhead
dryer and the ductwork on top of the dryer.

During the site visit, it was estimated that an enclosure
approximately 33 feet (ft) wide by 66 ft long by 30 ft high would be
needed to contain this press. After followup contacts with facility -
representatives, it was determined that the actual enclosure dimensions
necessary to contain the press are 33 ft wide by 72 ft long. The height
of the building over this area, measured from floor to ceiling, is
25 ft. The TTE's fugitive exhaust would be located in the end wall of the
enclosure nearest the printing stations. There would be one covered door
measuring approximately 4 ft by 8 ft located in the side wall of the TTE
on the side of the press where print cylinders and rolls of film are
changed out. Natural draft openings (NDO's) would be located in the end
wall of the TTE at the rewind end of the press, the opposi<e end from the
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fugitive exhaust. As indicated in Attachment 1, this TTE configuration
would meet the criteria in the draft test procedure.

The NDO's and fugitive exhaust pickups would be located so as to
minimize effects on the normal fugitive emission rate and capture
efficiency thit prevail in the absence of the TTE. Measures to minimize
disruption of normal conditions would include adhering to the TTE criteria
that govern distances and orienting the NDO's and fugitive exnaust pickups
so that dir currents will not impinge directly on sources of volatile
organic compounds (VOC) or on permanent exhausts from the enclosure.
Additional measures, such as the use of baffles, could be used if deemed

necessary.

The following three construction options for the TTE were
tentatively identified in the site visit report:

1. Dropping polyethylene enclosure walls from the plant ceiling,
thereby using the plant ceiling as the TTE ceiling;

1. IMmDping oryetny 2ne SnCiISurs Ldalc UM one oTIIn LT e
ceiling support beams or trusses. The piant ceiling would function as the
TTE ceiling. The open spaces between the top of the walls and the plant

ceiling would be considered NDO's; and

inded
N

3. Constructing a wooden frame to which polyethylene would be
fFastaned “2 farm =he 7% wal': 3nd : <2i7ing coanning SAe2 trass ieaa,

Initiaily, the third option was seiected ror ({nis anaiysis 4s :Inz
most generally applicable configuration across facilities of all types.
This approach was adopted at first because the site visit was made hefore
the cost and feasibility study plan was formulated, so little specific
information about the press area (including ceiling-level obstructions
that might interfere with the other TTE configurations) was gathered
during the site visit. However, because the minimum height necessary to
clear the press is about 20 ft and the TTE would be too wide to span with
2x4's, a wooden structure would need braces extending out from the walls
in order to be self supporting. There is insufficient clearance around
the presses at this facility to accommodate such braces. As a result, the
construction option finally selected for this cost and feasibility
analysis is the first option described above.

Under this construction option, 6-mil plastic sheeting would be
suspended from the bottom of the ceiling bar joists to the floor, and the
area between the bottom of the joists and the ceiling would be filled in
with separate pieces of 6-mil plastic. Considering the r2ed to piece
around the ceiling joists, this method of extending the walls to the
ceiling is expected to be easier than attempting to fit a single piece of
plastic from floor to ceiling.



C. Testing

The gas streams, sampling locations, and EPA methods for measuring
VOC for the capture efficiency determination were tentatively
identified. (Final identifications will be made in the testing phase of
the project should testing be carried out at this facility.) Figure |
presents a schematic of the proposed sampling locations, ~hile Table 1l is
a summary of the sampling plan for the facility. Measurements would be
conducted on the fugitive exhaust stream and the captured stream to the
control davice using EPA Methods 1 through 4 (M1-M4) for volumetric flow
rate and EPA Method 25A (M25A) for VOC concentration. In addition, a
volumetric flow measurement of the makeup air intake duct would be
performed using M1-M4 so that the average face velocity across the NOO's
could be calculated. The VOC concentration inside the TTE would be
continuously measured during each run using an OVA meter, while the
ambient VOC concentration outside the enclosure would be neasured before
and after each run using the same OVA meter. '

ine MZ5A measurements using tne OVA meter woulg serity nal st2edy -
state conditions prevail inside the enclosure ind would be usad %o
evaluate the potential for "2C 4rawn ‘n thrcugh ~he NDO's to affect tha
capture efficiency determination significantly. A great degree of
accuracy in the measurements is not necessary; therefore, the use of an
OVA meter is appropriate. For the captured and fugitive stream VOC
IIACENTEITTON SJRASUramenti. owever, flame ‘snization analvizrs Jikh
1igner 1=gree of iccuriacy ~ouid e usea. Tne YOL Izncantr-ation
measurements would be made continuously during each run, while the
volumetric flow determinations would Le made before and after each run
with a continuous single point measurement during each run.

ITI. Specifications

Tables 2 and 3 present the materials and labor and the suggested
tools and equipment for construction of the proposed TTE. The TTE would
consist of 6-mil plastic sheeting extending from the plant ceiling to the
floor to enclose an area 33 ft wide by 72 ft long. The plastic sheeting
would be suspended from the existing ceiling bar joists. A diagram of the
enclosure is presented in Figure 2.

The joists run perpendicular to the press. The plastic for each and
wall of the TTE (33 ft long) would be fastened directly to the bcttom of a
single joist. For the side walls (72 ft long), the plastic would be
fastened to 1x4's laid across ‘the spaces between -the joists. Ouct tape
would be used to seal the walls to each other, to the floor, to the
ceiling, and around any obstructions that must be accommodated.

The fugitive exhaust system would consist of two 15-ft flexible duct
pickups with 18-inch (in.) diameters joined with dampered spin collars
into a single 15-ft, 24-in.-diameter metal duct to provide a sampling
Tocation. The exhaust fan was sized for up to 11,400 cubic feet per

minute (ft”/min). The basis for this flow rate is presented in
At+tachment 2,
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TABLE 1. SAMPLING PLAN FOR PRINTPACK INC., ATLANTA, GEORGIA

Measure-
Test location ment Method Frequency
1. Captured® voC M25A 1-h continuous each run
VEL M1-M4 Traverse before/after
run; continuous single
point measurement
2. Fugitive? voC M25A 1-h continuous each run
VEL M1-M4 Traverse before/after
run; continuous single
point measurement
2. Tnside ambient Riole M2EL TOVAY T-a tInmisusus zagh ~un
4, OQutside ambient voC M2SA (OVA) Before/after each run
5. Makeup air VEL M1-M4 Traverse before/after

intake

run; continuous single

T01nT Tm2asuremant

M25A
M25

flame ionization analyzer (FIA).
total gaseous nonmethane organics (TGNMO).

Option: Replace M25A with M25 at locations 1 and 2.

35imultaneous sampling.



TABLE 2.

PRINTPACK INC., Aii1ANTA, GEORGin

MATERIALS AND LABOR FOR CONSIitisu TION OF TEMiroRARY TOTAL ENCLOSURE AT

Total

Materials Quantity Cost, § Latc. Cost, $ cost, $
HANG PLASTIC
t. 6-miil plastic (30 ft wide) 300 ¢t 300.00 Ha..., ptastic to bar ,.ist and 1 in.x4 in. 640.00
2, Duct tape - 3 rolls 10.50 g ports
3. Floor cleaning solvent 1 gal 25.00 2 FTx8 h = 16 MH & /M
4. Medium binder clips 1 gross 12.60
5. 2-in. C-clamps 12 16.92
6. Y in.x4 in.x12 ft lumber 16 48.00
7. 4-ft laths b 2 bundles 44.00
8. Boom truck rental 4 days 1,200.00
SUBTOTAL 1,657.02 640.00 2,297.02
SEAL BAR JOISTS
1. Plastic 1o rooftine Inciuded above - Sc.: tiom bar joist i root and add lath to 640.00
2. Cleaning solvent for roof Included above - Foantorce
3. Duct tape Included above - 21v.x8 h = 16 MH & : 1)/MH
4, 3/8 in. staples 4 boxes 8.00
S. 1} in. coated nails 5 pounds 8.00
6. Boom truck rental 1lgcluded above -
SUBTOTAL 16.00 640.00 656.00
EXHAUST SYSTEM
I. Uftility blower with explosion- 1 2,330.00 liei 111 exhaust sysi.. on plant floor 200.00

proof motgr and conduit box Y Flia5 h =5 MH @ 140/ MH

11,400 ft-/min
2. 18 in. flex duct with duct 2815 (t 380.00

clamps
3. 18 in. dampered spin collars 2 160.00
4. 24 in. metal duct 15 ¢t 190,00
5. 24 in. tlex duct with damper S5 ft 182.00
6. 24 in. duct clomps 2 18.00
SUBTOTAL 3,266.00 200,00 3,466.00

continued



TABLE 2. (cc..i1nued)

Total
Haterials Quantity Cost, § L abo Cost, § cost, 32
D1 SMANTL ING 5 )
T. 7 Dismanfie TTE and dispose 150 £1°¢ 26.00 Removc j.lastic sheetin, .nd scrap lumber 320.00
ot ITE construction materials ana lace in dumpster
2 FTE.4 b = 8 MH @ $40,:14
SUBTOTAL 26.00 320.00 346.00
[OTAL . 4,965.02 " 1,800.00  6,765.02
FIE = full time employee.
Mt = man hour.
“tdaterials aad {abocr, .
Hased on Printpack's comments on the draft cost and feasibility stui,, a roiling scuiruld may not be adequate to hang the plastic
walls on all sides of atl presses due to spacial constraints, ta i{iiis situation, a8 L.om truck could be rented at a cost of

approximatety $1,200 for 4 days. This cost is included in this anii,sls to be consci.ative, although in most cases a roliing
scaffotld (at a rental cost of $40 for 4 days) would be adequate.

Volume ot wastes estimated by computing nominal volume of plastic .n.:ting and lumbuy und increasing by a factor of 10.

deost ot disposal based on a charge of $190 per 40 cubic yard dumpsi.. as indicated by Pcintpack.



ol
QO

TABLE 3. SUGGESTED TOOL AND EQUIPMENT LIST FOR INSTALLATION

Tools Equipment
Utility knives Boom truck or narrow rolling
scaffold?
Staple gun Two ladders
Hammer Rags
Tape measure 100-ft rope
2%-gallion bucket
Gloves

Suggested staging of construction

Z13IC2 wai iyt .2 12 Ir2sIoiicng IT.I@ dwéy T JYBrnEal ICIrE.

2. Place end walls.
3. Place blower and ductwork.
4. Place wall along side with overhead crane.

*taumeq T ole SAnTag.
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IV. Cost Analysis

The costs associated with performing the test according to the draft
protocol have been estimated based on the TTE specifications and sampling
locations selected. The specific material and labor costs of constructing
and dismantling the TTE are presented in Table 2. The details of the
proposed test program were presented in Section II, Part C. A breakdown
of the testing costs is provided in Table 4. A summary of all costs
associated with the capture efficiency determination is presented in
Table 5.

A wage rate of %40 per hour, including fringes and overhead, has
been used fcr all labor except testing personnel. This rate is likely to
overstate the labor costs in many cases, but has been used to be
conservative. The wage rate for testing personnel has been adjusted
upward to allow for moderate travel costs.

The total cost is estimated to be approximately $22,000, not
including lost oroduction costs. Of this total. the maior zcmparent i«

-~ st Cm e e P adad - e s e e R et ey .o R
o L CTUE 2SN IZZT. . -.41’3?",,\.<.u1u~“ ek ywe SIS LTTT EEOREICINCE,
3

about 67 percent of the total cost.

The cost of lost production is not included in this report because
of confidentiality considerations. The confidential addenum to this
report contains information received from Printpack on the cost of lost

nrocuction.

[t is estimated that 7 hours of lost production wouidq pe asscciatsg
with the construction and dismantling of the T7E side wall on the side of
the 1ine from which the print cylinders and rolls of film are changed
out. It is not expected that production would be lost during construction
or dismantling of the other walls.

It should be noted that the capture efficiency determination may not
require any production to be Tost. The facility operates 5, 6, or 7 days
per week, depending on demand. Production would be lost only if the test
were scheduled at a time when the plant was operating 7 days per week.
Otherwise, construction and dismantling of the TTE could take place when
the 1ine was not operating. However, increased labor costs would be
incurred to construct the TTE over the weekend. At Printpack, the weekend
labor rate is 150 percent of the weekday rate; the Sunday rate is
200 percent of the weekday rate.

V. Potential Problems

The use of direct-fired dryers at this facility presents a problem
because some VOC will be destroyed and, therefore, will not be measured as
having been captured. (This would be a problem with any of the capture
efficiency determination methods.) Also, because some partial combustion
products may be present, EPA Method 25 might be preferred over M25A even
though the low VOC concentration in the fugitive exhaust stream tends to

indicate the use of M25A.
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TABLE 4, ESTIMATED COSTS FOR SAMPLING AT PRINTPACK INC.,
’ ATLANTA, GEORGIA

Base cost
Site survey--1 person, 2 days x 8 h x $75/h $ 1,200
1 THC operator--1 x 3 days x 10 h x $70/h 2,100
2 velocity persons--2 x 3 days x 10 h x $70/h 4,200
1 OVA operator--1 x 3 days x 10 h x $70/h 2,100
Preparation and posttest checks--40 h x $50/h 2,000
Calibration gases and supplies 1,000
Data reduction and reporting 40 h x $60/h 2,400
TOTAL $15,000

Alternative--Replace M25A with M25 at test locations 1 and 2

Same size Crew

‘gd inalveis--2 Tacations ¢ 2 vuns x $150/sample ¢ ann
Add . 1dD person--i < o 2ays < 3 1 < §70/n yacs
Less calibration gases -1,000
ADDED COST $ 2,000

Assumptions

. Aree ~ps W L % RACH

<. ~dexnog 2% spricns JiTToase Singia ampting Trains

3. Estimates include moderate travel costs

4. 1 da¥ ?f travel/set-up; 1 day of testing; and 1 day of teardown/travel
,in field
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TABLE 5. COST ANALYSIS FOR THE CAPTURE EFFICIENCY TEST AT
PRINTPACK INC., ATLANTA, GEORGIA

Cost to

Task complete, §
1. Design

a. Examination of facility 1602

b. Design of enclosure 3200
2. Materials and equipment rental 4,965
3. Construction labor 1,480
4. Lost production d
5. Testing costs 15,000
6. Dismant!ing ldocr S
TOTAL - 22,2458
ggqur labor hours at $40/h, 1qc1udiqg fripges and overhead.
T e e L s N oo ae
Tiimates it Tosi. C MOUF3, § JOURC AN SSMSTMGGSIan ARG . wedr iries

dismantling. The hourly cost of lost production is subject to a claim of
confidentiality and is not presented here. The confidential addendum to
this report contains this information.
©This total does not include the cost of lost production. The total
estimated cost including lost production is included in the confidential

addendum to this report.
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VI. Conclusions
1. It is feasible to construct a TTE around a press at this
facility. Construction and dismantling are estimated to cost approxi-
mately $7,200, not including the cost of lost production.

2. A capture efficiency determination can be conducted at this
facility. The testing is estimated to cost approximately $15,000.

2 Attachments

b2606-1/CBL



Attachment 1

l.

EVALUATION OF TTE VS. CRITERIA

Average face velocity through NDQ's >200 ft/min.

Because the entire press would be enclosed, there would be no process-
imposed NDO's. Therefore, the NDO's can readily be sized to meet this
criterion. With dryer exhaust recirculation, the net gxhaust from the
enclosure associated with the dryers would be 2,000 ft /mig (see
Figure 1). At the maximum VOC usage rate, about 11,400 ft”/min of
ventilation air would be needed to assure a healthful atmosphere
within the TTE (see Attachment 2). Tgus, the total net exhaust rate
from the enclosure would be 13,400 ft“/min. The maximum NCJ area
under these conditions would be:

3
13,400 ft’/min _ 2
300 ft/min - O ft

At lesser VOC usage rates, the ventilation rate could be decreased,
ing he 11lowable NDQ area would decrease accordinglv. Tn anv ~rase.
cne drea orf ne N00'35 zan Se 4ggjusteq o meetr thais oritericn.

Distance between VOC sources and NDO's >4 x NDO equivalent diameter.

The sources of VOC within the enclosure include the ink supply A
buckets, the printing decks, and the printed film (prior to drying).
“hese jourcaes would 21l se Tecated Yn the viginity f the cantral
mprassion (LI <yiinger. ne 400's °n ne ancissure Jouig B OC3TEC
at the unwind/rewind end of the TTE, away from the CI cylinder and vOC
sources. Because there are no process-related constraints on the
NDO's, they can readily be sized and located to meet this criterion.

A 1ikely configuration would consist of nine 2 ft x 2 ft NOO's
(equally spaced in three rows of three) in the wall at the opposite
end of the TTE from the CI cylinder. Up to seven additional

2 ft x 2 ft NDO's (depending on the actual net exhaust rate from the
TTE) would be placed near the same end of the enclosure. A1l the
NDO's could easily be located to exceed the 9-ft separation from VOC
sources necessary to meet this criterion.

Distance between exhaust hoods or ducts and NDO's >4 x exhaust

"equivalent diameter.

The exhausts from the enclosure would include the intake slots of the
between-color dryers, the web slots of the overhead dryer, and the
fugitive exhaust system pickups. The precise dimensions of the
between-color and overhead dryer slots are not known, but none -is
1ikely to exceed 4 in., x 60 fn. As discussed above, there is
considerable freedom in NDO placement in this case; no difficulty is
anticipated in locating the NDO's at least 6 ft away from the dryer
slots in order to meet this criterion. (Based on slots 4 in. x 60 in.,
a separation of just over 5.8 ft would be required.)
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Likewise, the fugitive exhaust system pickups could meet this
criterion easily. Two dampered 18-in. flexible ducts have been
included in this analysis as pickups to provide flexibility in the
exhaust system. The duct openings would have to be a minimum of 6 ft
from any NDO. The proposed TTE configuration would have the fugitive
exhaust system located at the end of the enclosure nearest the CI
cylinder; the flexible duct pickups would be placed near this end of
the TTE. With the NDO's located at the far end of the enclosure, this
criterion would be met.

Total area of NDO's <5 percent of the enclosure surface area.

The proposed TTE dimensions are 33 ft x 72 ft x 25 ft tall. The total
surface area of the walls, ceiling, and floor of the enclosure_is
10,002 ft°. Five percent of this surface area is about %500 ft:. This
criterion is much less restrictive than the criterion governing
minimgm face velocity (No. 1 above), which dictates a maximum area of
67 ft°. This criterion would be met easily.

The YCL concantrdarian ‘nsice Lhne ancliosurs musSt not continug I3
increase but shall reach a constant level.

The fugitive exhaust system at this facility has been designed to meet
this criterion. The exhaust fan has been sized to provide adequate
ventilation volume for the maximum VOC application rate. Dampers have
sean ‘acluded ‘o “he axhaust TYSTEM 12 i 0w Tne TTow T2 t2 igivunTaa
iS tecassary. Sindiliy, %ne 3XnausT IYSTAM STCXKUPS WoUid 58 CaTEg 4t
the opposite end of the TTE from the NDO's, so the general airflow
should sweep the enclosure of VOC.



Attachment 2

CALCULATION OF NECESSARY SUPPLEMENTAL EXHAUST FOR PRINTPACK INC.

Based on a 4/4/89 telephone conversation between Mr. Doug Cook,
Printpack inc., and Mr. Stephen tdgerton, MRI, the fugitive emission rate
from a past liquid/gas test was:

9.09 1b carbon/h (Average of three runs)

These test runs were during a process run with coverage of about
150 percent, which is a typical coverage rate. Heavy coverage would be
about 200 percent, so for a heavy coverage job, the fugitive rate would be
about:

(3.09 b C/h)(200/150) = 12.12 1b carbon/h

Assume the solvent is 100 percent n-propanol (TLV = 200 oom). N-nroparc]
‘71 magor IInstituent IF e kS sag turing one 3st ng I3

cevy e LRl N
Ss b D L e

comb1nat10n of a relatively Tow mo]ecu]ar weight and relatively
restrictive TLV makes this a conservative assumption.

Mol. wt. = 60; 3 carbon atoms per molecule
(12.12 6 C/h)(1 1b mol C/12 1% €Y/0.22 b mol n-mrapano!,’s =al T
= 0,33 ib moi n-propanol/h
(0.33 1b mo1/h)(359 ft’/1b mo1) = 120 fti/n

Calculating the amount of ventilation air needed to dilute the n-propano?
to 200 ppm, assuming a background concentration of 25 ppm:

(120 ft’/h)(h/60 min) _ (200-25)
X 1x10°

x = 11,396 ft’/min
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