PERMIT PROCEDURES FOR MINOR PRINTING FACILITIES
AND MINOR MODIFICATIONSAT MAJOR FACILITIES

1. PURPOSE

To specify requirenments for permt approval for printing
facilities. This applies to m nor new sources or to major
sources seeking a mnor nodification. The boilerplate is not
intended to cover facilities subject to Prevention of
Significant Deterioration (PSD) or nonattainment permt
review.

2. REFERENCES

Commonweal th of Virginia Regulations for the Control and
Abat enent of Air Pollution: Part I, 9 VAC 5-20-121; Part 1V,
Article 4-24 (9 VAC 5-40-3260 et seq.), Article 4-31 (9 VAC
5-40-4310), Article 4-36 (9 VAC 5-40-5060 et seq.), Article
4-45 (9 VAC 5-40-7800); Part V, Articles 5-1 (9 VAC 5-50-60
et seq.) through 5-5 (9 VAC 5-50-400 et seq.); Part VIII, 9
VAC 5-80-10 and 9 VAC 5-80- 11.

40 CFR 60. 430 through 60.435 (NSPS Subpart QQ "Standards of
Performance for the Graphic Arts Industry: Publication
Rot ogravure Printing")

40 CFR 63.829 - 63.830 (MACT subpart KK National Em ssions
Standards for the Printing and Publishing Industry)

EPA Document 453/ R-94-054 dated June, 1994, Alternative
control Techni ques Docunent for O fset Lithographic Printing

EPA Docunent 450/ 3-91-008 dated February, 1991, Best
Denonstrated Control Technology for G aphic Arts

3. DEFI NI TI ONS

The follow ng definitions are for use in this guideline and
do not necessarily have the sanme nmeaning in other portions
of the regul ations:

AAl cohol OO neans any of the follow ng conpounds when used as
a fountain solution additive: ethanol, n-propanol, and
i sopr opanol .

AAl cohol Substitutel neans any non-al cohol additive that
contains volatile organic conpounds and is used in the
fountain sol ution

AArea Source (MACT) O neans any stationary source of
hazardous air pollutants that is not major as defined in 40
CFR 63. 2.
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ACar bon Adsorption Systenil] nmeans a devi ce cont ai ni ng
activated carbon as the adsorbent material, an inlet and
outl et for exhaust gases, and a systemto regenerate the
saturated adsorbent. The carbon adsorption system nust
provi de for the proper disposal or reuse of all volatile
or gani ¢ conpounds captured in the adsorbent.

AConpl i ant | nkO nmeans | ow sol vent ink, high solids ink, or
wat er bor ne i nk.

ACoating Operationd (fromthe MACT) neans the application
of a uniformlayer of material across the entire width of a
Substrate.

AFabric Coatingl neans the coating of a textile substrate
by knife, roll or rotogravure coating to inpart properties
that are not initially present, such as strength, stability,
wat er or acid repellency, or appearance.

AFl exographi ¢ Printingl neans the application of words,
designs and pictures to a substrate by neans of a roll
printing technique in which the pattern to be applied is

rai sed above the printing roll and the inage carrier is made
of rubber or other elastoneric materials.

AFount ai n Sol uti onld means any m xture of water, volatile
and non-vol atile chem cals, and additives applied to a
lithographic plate to repel ink fromthe non-image area on
t he pl ate.

AFune | ncinerator neans a thermal oxidizing device

desi gned to reduce hydrocarbon conpounds in an exhaust gas
to water and carbon dioxide. Funme incinerators used in the
printing industry include direct flanme and catal ytic.

AHeat set J neans a |ithographic printing process in which
heat froma dryer is used to evaporate ink oils fromthe
substrate.

AH gh Solids I nkd nmeans an ink which contains 60 percent or
nmore of non-vol atile conpounds by vol une.

AlLetterpresslrefers to a printing process using novabl e
type in which the inage area is raised, and the ink is
transferred directly fromthe i mage surface to the paper.

"Li t hographi ¢ Printingld neans a pl anographic printing
process in which the i mage and noni mage areas are chemcally
differentiated with the inage area being oil-receptive and

t he noni mage area being water-receptive.
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ALow Sol vent | nkd nmeans an i nk which contains not nore than
0.5 pounds of volatile organic conmpounds per pound of non-
vol ati | e conpounds.

AMaj or Source (MACT) O neans any stationary source or group
of stationary sources |ocated within a contiguous area and
under comon ownership or control that emts or has the
potential to emt after controls, in aggregate, 10 ton/yr or
nore of any hazardous air pollutant or 25 tons per year or
nore of any conbi nation of hazardous air pollutants, unless
the Adm nistrator establishes a | esser quantity, or in the
case of radio nuclides, different criteria fromthose
specified in this sentence.

ANonconpl i ant | nkd or ASurface Coatingd neans an ink which
does not conformto the definition of a high-solids, |ow
vol atil e organi c conpound or waterborne ink or surface
coati ng.

ANonheat set [l neans a |ithographic printing process in which
the printing inks are set and dried by absorption or

oxi dation rather than heat. For the purpose of these
procedures, UV-cured and el ectron beamcured inks are

consi dered nonheat set .

AO fset Lithographyl refers to a printing process in which
the i mage and non-inage areas are on the sane plane. The
image area is ink wettable and water repellent, and the non-
image area is repellent to ink.

APackagi ng Rot ogravure Printingld means rotogravure printing
upon paper, paper board, netal foil, plastic film and other
substrates which are, in subsequent operations, formed into
containers and | abels for articles to be sold.

APaper Coatingld neans the coating of paper and pressure
sensitive tapes regardl ess of substrate by knife, roll or
rotogravure coating. Related wet coating process on plastic
films and decorative coatings on netal foil are included in
this definition.

APressl] neans a printing production assenbly conposed of
one or nmore units to produce a printed substrate (sheet or
web) .

APrintingd nmeans the formation of words, designs, and
pictures, usually by a series of application units each with
partial coverage.
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APrinting Operation (MACT) [ nmeans the formati on of words,
designs, and pictures on a substrate other than fabric
t hrough the application of material to that substrate.

APrinting Processl] neans any operation or system wherein
printing ink or a conbination of printing ink and surface
coating is applied, dried or cured and which is subject to

t he sane emi ssion standard. May include any equi pnment which
applies, conveys, dries or cures inks or surface coatings,

i ncluding, but not limted to, flow coaters, flashoff areas,
air dryers, drying areas and ovens. It is not necessary for
a printing process to have an oven, flashoff area or drying
area to be included in this definition.

APubl i cati on Rotogravure Printingl neans rotogravure
printing upon paper which is subsequently forned into books,
magazi nes, catal ogues, brochures, directories, newspaper
suppl enents or any other types of printed materials not

i ncl uded under the definition of packagi ng rotogravure
printing.

ARot ogravure Printingdrefers to a printing process in

which the inmage area is engraved onto a pl ated steel
cylinder. Ink is applied to the cylinder with excess renoved
by a doctor blade. The inmage is then transferred directly to
the web when the web is pressed against the cylinder by an

i npression roll.

ASurface Coatingl neans all nonink liquids and |iquid
solids m xtures containing volatile organic conmpounds which
are applied to the substrate by printing units.

AWat er bor ne | nkd neans an i nk whose volatile portion
consists of 75 percent or nore by volune of water and 25
percent or |ess by volunme volatile organi c conpounds.

AW de Web Fl exographic Press (MACT) O neans a fl exographic
press capable of printing substrates greater than 18 inches
in w dth.

4. APPLI CABI LI TY

1. Boi l erplate Applicability

This boilerplate is applicable to the construction,
reconstruction, relocation or nodification at printing
facilities classified as m nor new sources or existing
maj or sources seeking mnor nodification. The foll ow ng
types of printing processes are covered under this

boi |l erpl ate: fl exographic printing, packaging
rotogravure, publication rotogravure, offset
'ithography, and letterpress. This boilerplate does
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not cover permt applications for maj or new sources
under 9 VAC 5-80-10, or sources subject to PSD

regul ations (9 VAC 5-80-20) or subject to nonattai nnent
regul ations (9 VAC 5-80-30).

2. Permitting Applicability (9 VAC 5-80-10)

Permt applicability for graphic arts is determned in
9 VAC 5-80-11 (new source exenption |evel by size).
This exenption applies to presses neeting the
definition of flexographic, packaging rotogravure,
publication rotogravure, and |ithographic printing
processes. The permt exenption level is stated as
foll ows:

1. Any printing process if it is within a plant that
has an uncontroll ed em ssion rate of not nore than
7 tons/yr, 40 | bs/day, and 8 I bs/hr. This applies
to construction, reconstruction, or relocation.

2. The 7 ton/yr of VOC includes em ssions from
associ at ed washup and cl eanup
operations. Please note, that the
exenption is based on plant w de
em ssions and not on the em ssion from
the new press. As an exanple: A
printing press which has uncontrolled
em ssions less than 7 tons/yr is subject
to new source review if it is installed
at a facility which has an uncontroll ed
em ssions rate greater than 7 tons/yr,
40 | bs/day, and 8 | bs/hr.

3. Regul atory Applicability - Article 36 (9 VAC 5-40-5060
et seq.), Emssion Standards for Graphic Arts Printing
Processes

Article 4-36 applies to the construction,
reconstruction, relocation, or nodification of each
graphic arts printing process (see definition, Section
1) located in a VOC Em ssion Control Area (see 9 VAC
5-20-206) at facilities having a potential to emt 100
tons per year or greater of VOC

4. Regul atory Applicability - Article 45 (9 VAC 5-40-7800
et seq.) Em ssion Standards for Lithographic Print
Processi ng

Article 4-45 applies to the construction,
reconstruction, relocation or nodification of each
lithographic printing process (see definition section
1) located in a VOC Em ssions Control Areas (see 9
VAC 5-20-206) at facilities having a potential to emt
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10 tons per year or greater of VOC in the Northern
Virginia VOC Em ssions Control Area and at facilities
having a potential to emt 100 tons per year or greater
of VOC in the Richnond Virginia VOC Em ssions Control
Area. In all cases, areas that were previously
nonatt ai nnent for ozone that have been redesignated as
attainment for ozone are still listed in 9 VAC 5-20-206
as VOC Em ssions Control Areas.

5. Coating versus Printing: Article 31 (Em ssion
St andards for Paper and Fabric Coating Application)
versus Article 36 (Em ssion Standards for Flexographic,
Packagi ng Rotogravure and Publicati on Rotogravure
Printing |ines)

1. The difference between coating and printing is
found in Article 31 under 9 VAC 5-40-4330:

AFor the purposes of the applicability
of the above em ssions standard, coating
is the application of a |ayer of

mat eri al across any portion of the web
and printing is the formati on of words,
designs and pictures, usually by a
series of application rolls each with

only partial coverage.[

2. Both Articles 4-31 and 4-36 state that a press
whi ch both coats and prints will be subject to
Article 4-36.

6. Regul atory Applicability - (NSPS) 40 CFR 60, Subpart
QQ Standards of Perfornmance for the G aphic Arts
| ndustry: Publication Rotogravure Printing

1. NSPS Subpart QQ applies to the construction,
reconstruction, relocation, or nodification of
each publication rotogravure printing press (see
definition, Section II1).

2. Em ssion requirenments in this boilerplate for
publication rotogravure printing presses are at
| east as stringent as NSPS Subpart QQ

7. Regul atory Applicability - (MACT) 40 CFR 63, Subpart
KK, National Em ssion Standards for Printing and
Publ i shing I ndustry

1. 40 CFR 63, Subpart KK applies to each new and
exi sting maj or source of hazardous air pollutants
(HAP) at which publication rotogravure, product
rot ogravure, packagi ng rotogravure, or w de-web
fl exographic printing presses are operated. A
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facility can choose to commt to emit |ess than 10
tons/yr (12 nonths rolling total) of any one HAP
and | ess than 25 tons/yr (12 nonths rolling total)
of a conbi nati on of HAP which changes the facility
froma major source to an area source.

2. 40 CFR 63, Subpart KK does not apply to coating
facilities, provided the facility adheres to the
[imts in Paragraph 3 bel ow.

3. A facility may designate an individual em ssion
unit as an area source by limting HAP em ssions
to five percent of the total mass of all inks,

coatings, varnishes, adhesives, priners,
solvents, thinners, reducers, and other materials
appl i ed by presses using product rotogravure,
packagi ng rotogravure, and w de-web fl exographic
print stations in each nonth. This limt is never
to be exceeded. The designated units wll be

subj ect to recordkeepi ng requirenents.

4. MACT Applicability Exanples

1. Exanple 1: An area source installs a new
press. The HAP em ssions fromthe new press
added to the equi pment on site exceed either
the 10 ton/yr for any one HAP or 25 ton/yr
for a conbination of HAP

The new press woul d be subject to MACT
standards upon startup because the press is
being installed at a major facility. The
facility would be subject to MACT standards
by May 30, 1999.

2. Exanple 2: A major source nodifies a
previously permtted or an existing press.

The nodified press would have to neet MACT

st andards upon conpl etion of the

nodi fication. This is based on the

nodi fication taking place at a mgjor facility
after the MACT date of pronul gation of My
30, 1996. The remaining facility would have
to meet the MACT standards by May 30, 1999.

3. Exanple 3: An area source nodifies a
previously permtted or an existing press.
The increase results in em ssions of 10
tons/yr of any one HAP or 25 ton/yr of a
conmbi nati on of HAP

EATOWNHALL\DOCROOT\GUIDANCEDOCS\440\GDOC _DEQ 2199 V2.DOCRevised:  August 10., 2000
Page 7



The nodified press would have to neet MACT
st andards upon conpl etion of the

nodi fication. This is based on the

nodi fication taking place at a facility
whi ch now neets the definition of a major
MACT facility and the nodification taking
pl ace after May 30, 1996. The renaining
facility would have to neet the MACT
standards by May 30, 1999.

5. VOC EM SSI ON REGULATI ONS

1. M nor new sources or mnor nodifications at existing
maj or sources submtting applications subject only to 9
VAC 5-80-10 may not be required to install add-on
controls or use conpliant VOC inks; however, the source
shoul d be encouraged to use conpliant inks and
i npl ement pol lution prevention practices. The exception
to the above sentence would be those sources which are
synthetic m nor sources because of add-on controls. |If
the source is unwilling to use conpliant inks or
i npl enent pol lution prevention practices, it may be
appropriate to require a BACT analysis to determne if
a technically feasible, cost effective add-on control
technology is available. This is particularly true for
m nor sources or mnor nodifications in nonattainnent
areas and VOC em ssions control areas. These
facilities need hourly and annual em ssion |imtations
and nonthly recordkeepi ng requirenents.

2. Standards in Articles 4-24, 4-36, and 4-45 of the
Regul ati ons are reasonably avail abl e control technol ogy
(RACT) determ nations as stated in 9 VAC 5-40-300. The
control requirenents listed in the regul ati ons shoul d
be considered as a m ni num BACT in npbst cases.
Infrequently a facility may be able to show a technica
or econom ¢ reason why the control requirenments listed
in the regulations are not BACT. A permt witer
shoul d be careful to review the em ssions applicability
for specific articles before determ ning that the
RACT/ BACT determ nation contained in the article
applies to a specific source.

3. New or nodified publication rotogravure presses are
subject to VOC requirenents in Subpart QQ VOC
em ssions nust be | ess than or equal to 16 percent of
the total mass of VOC sol vent and water used at the
facility (see 40 CFR 60.430). These facilities need
hourly and annual em ssions I[imts and nonthly
r ecor dkeepi ng.

4. Applications for mnor nodifications at existing
graphic arts facilities subject to Article 4-36

EATOWNHALL\DOCROOT\GUIDANCEDOCS\440\GDOC _DEQ 2199 V2.DOCRevised:  August 10., 2000
Page 8



requirenents. Therefore, a mnor nodification requires
use of conpliant ink or installation of an em ssion
control system having a mninmum overall contro
efficiency as specified in 9 VAC 5-40-5080 A. 4. or as
determ ned by a BACT anal ysis. These facilities need
hourly, daily and annual em ssion limts, and daily

[ ine-by-1line recordkeeping to be consistent with AQP-4.

5. Parts and cylinder cleaning operations |ocated at
facilities located in ozone nonattai nnent areas or VOC
Control Areas may be subject to Article 4-24. These
operations need hourly and annual em ssions limts and
nmont hl y recordkeepi ng of VOC used.

6. Li t hographic Printing Processes

1. Li thographic printing facilities and units which
are subject to Article 45 (VOC Control Areas) and
use heatset web offset printing inks are required
to reduce em ssions by 90 percent OR have a
maxi mum exhaust concentrati on of 50 ppm by vol une
dried as, nonnethane and ethane carbon.

2. An al ternative RACT/ BACT has been established for
l'ithographic printing presses which are not
subject to Article 45. The alternative BACT for
heat set web inks is to require an afterburner.
This | owers VOC em ssions and prevents opacity
probl ens. The anpbunt of VOC reduction has not
been establi shed.

3. Article 45 contains VOC content limts for
fountain solution, for heatset web presses,
nonheat set web presses, and sheet fed presses.

The regulation imts the anmount of al cohol,

anount of VOC, and the fountain solution
tenperature. The anount of VOC and al cohol varies
from1l.5 percent to 8.5 percent depending the type
of fountain solution and printing press. The
fountain solution with higher VOC content requires
that the solution tenperature be maintained at or

bel ow 60E F.

4. The VOC content of cleaning solution used is
limted to no nore than 30 percent by wei ght
averaged on a daily basis OR the daily average
conposite VOC portion is limted to a parti al

vapor pressure of 10 mm Hg at 68E F as appli ed.

5. Article 45 requires waste VOC |iquids containing
nore than 25 percent VOC to be di sposed of by

EATOWNHALL\DOCROOT\GUIDANCEDOCS\440\GDOC _DEQ 2199 V2.DOCRevised:  August 10., 2000
Page 9



either reclamation (on or off site) or
i nci neration.

6. Article 45 also requires that all cleaning
solutions and applicators (rags) shall be stored
in covered containers or machines with renote
reservoirs when not in use.

7. Sources with control equi pnment may need to have
alternate operating scenarios to address |ower control
efficiencies resulting fromlow pollutant inlet
concentrations. See the discussion on AturndownU in
the Em ssion Controls section of this procedure.

8. The MACT contains many control technique options and
shoul d be reviewed for BACT determ nations.

6. CRI TERI A POLLUTANT EM SSI ONS

1. Vol atil e Organi ¢ Conpound Em ssions

A printing facility can be a significant source of

vol atil e organi c conpound (VOC) em ssions. Printing

i nks consi st of three mmjor conponents: pignent,

bi nders, and solvents. VOC eni ssions are generated as
t he sol vents evaporate during ink application and
dryi ng processes. \Wen cal culating VOC em ssions from
i nks, assune all solvents volatilize (please note
exception for lithographic printing) unless the
appl i cant can docunment the amount which remains in the
product and is sent off site. Additional VOC em ssions
are generated by solvents used in parts and press

cl eani ng operations and from sol vent storage tanks.

VOC emi ssions can typically be cal cul ated using

i nformation found on ink and/or solvent Material Safety
Dat a Sheets (MSDS). Paraneters such as specific
gravity, VOC content, and percent weight solids are
normal Iy provided. VOC em ssions should be cal cul at ed
from VOC content | ess any water content.

Uncontrolled hourly em ssions fromprinting ink usage
and cl eani ng operations are cal cul ated using the
reported maxi mum hourly VOC t hroughput, assum ng no VOC
controls. Reported maxi mum VOC t hroughput shoul d be
based on printing the | argest sheet or web wi dth
possi bl e on the press, while using the highest
percentage i nk coverage the source expects would ever
be used. The annual uncontrolled em ssions should be
cal cul ated fromthe uncontrolled hourly em ssions,
assum ng 8, 760 hours/year operation. Expected hourly
em ssions are cal cul ated by reduci ng uncontrol |l ed

em ssions based on the VOC control efficiency. Annual
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expected em ssions are determned using the permtted
operating schedule or permtted annual consunption of
ink and, if applicable, capture and control
efficiencies (see Appendi x A for sanple em ssion

cal cul ations).

2. Li t hographic Printing Cal cul ati ons:

Li t hographic printing em ssions are cal cul ated based on
MBDS, rated capacities, and assunptions contained in
the Alternative Control Techni ques Docunent; Ofset

Li t hographic Printing, EPA 453/ R94-054.

1. | nk Assunpti ons

1. The Alternative Control Techni ques (ACT)
docunent states that 20 percent of the VOC
fromheat set inks are retained in the
substrate. Heat set inks are heavy nol ecul ar
wei ght oil base inks which require drying.

2. The ACT docunent states that 95 percent of
the VOC (by weight) from nonheatset inks are
retained in the substrate. Nonheatset inks
are designed to dry by absorption.

3. The ACT docunent states that 95 percent of
the VOC (by weight) fromthe newspaper
printing ink is retained in the substrate.

2. Fountain Sol uti on Assunptions

1. One hundred percent of the alcohol is
evaporated fromthe fountain solution.

2. Low or non-al cohol fountain solutions are
estimated to contain 10 percent VOC by
weight. Verification is required with
current NSDS.

3. Bl anket Wash Assunpti ons

1. One hundred percent of VOC is evaporated from
t he bl anket wash applied by automatic
syst ens.

2. Many tinmes bl anket wash is applied by rags or
towels. The ACT states that the towels
contain 50 percent of the VOC applied.
Article 45 requires that rags be stored in
seal ed containers the em ssions from bl anket
wash coul d be reduced by 50 percent. The
towel s woul d have to be either incinerated or
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recycled and the VOC recovered. This
requi renent was stated in the ACT and Article
45,

4. Carryover of Fountain Solution and Bl anket Wash

Sonme of the VOC from bl anket wash and fountain
solution applied to the cylinders of heat set
presses wind up on the web. The web then carries
the VOC to the dryer. The carryover is directly
captured by the dryer.

Carryover is inportant when determ ning the anmount
of em ssions which are uncontrolled and which are
exhausted to a stack. The VOC which are exhausted
to a stack can be controlled by an add-on control
devi ce.

For automatic bl anket wash systens on presses

whi ch have heat set dryers testing has
denonstrated that a reasonabl e general assunption
for carryover is 40 percent of the VOC

The ACT states that VOC captured from al cohol
substituted bl anket wash is 70 percent. The ACT
states that 70 percent is a reasonabl e general
assunpti on.

5. | ndi rect capture

I ndi rect capture ranges from 70 percent to 40
percent as stated in the ACT. Indirect capture
used in calculations my need to be docunented and
confirmed by testing. Future BACT could require
total enclosure.

6. Li t hographic Dryers

Many heat set |ithographic presses have fl ane
dryers. The dryers speed the setting of the inks.
The ACT docunent does not state that the dryer
controls VOC em ssions. All testing done for the
ACT was done to address capture efficiency.

3. Parti cul ate Em ssions

Particul ate em ssions in the formof oil mst nmay be
gener at ed when heavy nol ecul ar wei ght ink solvent (e.qg.
kerosene, No. 2 fuel oil) is used in printing. The
actual emssion rate may be difficult to determ ne
since a portion of the oil may remain in the product
and anot her portion of the oil may be emtted as a gas.
In addition, em ssions may be doubl e counted as both
VOC and particul ate em ssions. For exanple, kerosene
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and No. 2 fuel oil mst should be counted as a VOC. It
is therefore recormmended that a particul ate em ssion
[imt not be cal culated; particul ate em ssions should
be limted by opacity only. If the source is unable to
nmeet the opacity limt, add-on controls nmay be
necessary.

7. TOXI C POLLUTANT EM SSI ONS

The state toxic regulation will not apply to any new source
review permt which is subject to any applicable MACT
standard. This is stated in 9 VAC 5-50-160 E.1.a. Currently
40 CFR 63 Subpart KK, National Em ssions Standards for
Printing and Publishing will apply to newy constructed
maj or Product and Packagi ng rotogravure and w de web

fl exographic printing as defined in the MACT. The MACT is
applicable to sources constructed after May 30, 1996. The
MACT st andard does not apply to paper coating, fabric
coating, and |ithographic printing.

Toxi ¢ em ssions are usually calculated from Material Safety
Dat a Sheets (MSDS). Sonme MSDS |ist only SARA 313 toxics.
The following is a list of Clean Air Act HAP which are NOT
currently included on the SARA 313 |ist:

68-12-2 N, N - di net hyl ef or mam de
822-06-0 hexanet hyl ene-1, 6-di i socyanate
110-54-3 hexane

78-59-1 i sophor one

7803- 01- 6 phosphi ne

1746-01-6 2,3,7,8-tetrachl orodi benzo- p-di oxin
121-44-8 triethylam ne

540-84-1 2,2, 3-trinethyl pentane

coke oven em ssions

fine mneral fibers

POV

radi onucl i des

For printing facilities not subject to the MACT conpliance
nmust be determ ned in accordance with 9 VAC 5 CHAPTER 50 and
current agency policy listed in AQP-5.

8. PERMT LIMTS

1. Hourly and annual em ssion limts are necessary for
each criteria pollutant having controlled em ssions of
greater than 0.5 tons/yr. Permt emssion limts are
al so necessary for each non-exenpt toxic pollutant
according to current departnent policy. In addition,
facilities subject to Article 4-36 need daily VOC
emssion limts.
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Annual VOC throughput limts are necessary for all VOC
cont ai ni ng products including inks, additives,

varni shes, and cl eaning solvents. Facilities subject
to Article 4-36 need daily VOC throughput limts.

Mat eri al s which cause toxic pollutant em ssions greater
t han the exenption levels in 9 VAC 5-80-11 may need
hourly throughput limts based on Departnent policy.

MACT (if applicable)

1. The conpliance date for an owner and operator of a
new af fected source subject to the provisions of

this subpart is upon Astart-upl of the affected
source, or May 30, 1996, which ever is later.

2. Annual em ssions at mnor printing facilities wll
need to be limted to 10 tons/yr of a single HAP
and 25 tons/yr of a conmbination of HAP. This wll
insure that m nor sources are considered area
sources under the MACT

Publ i cati on Rotogravure

Each affected publication rotogravure source shal

[imt em ssions of organic HAP to no nore than 8
percent of the total volatile matter used each nonth.
The emi ssion limtation may be achieved by overal
control of at |east 92 percent of organic HAP used, by
substitution of non-HAP materials for organic HAP, or
by a conbi nati on of capture and control technol ogy and
mat eri al substitution.

Product Rot ogravure, Packagi ng Rotogravure, and Wde
Web Fl exographic Printing

1. Each affected product rotogravure, packagi ng
rotogravure, or w de web flexographic printing
source that is subject to the requirenents of
subpart KK shall limt em ssions to no nore than
five percent of the organic HAP applied for the
nmonth; or to no nore than four percent of the mass
of inks, coatings, varnishes, adhesives, prinmners,
solvents, reducers, thinners, and other materi al
applied, for the nonth; or to no nore than 20
percent of the mass of solids applied for the
nmont h; or to cal cul ated equi val ents of allowabl e
mass based on organi ¢ HAP and solids content of
t he inks, coatings, varnishes, adhesives, priners,
solvents, reducers, thinners, and other materials
applied for the nonth.

2. Facilities are allowed to change products w thout
a permt nodification provided the new product
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does not cause an increase in VOC em ssions, and
toxic em ssions are less than the limts specified
in the permt or below 9 VAC 5-80-11 exenption

|l evels. The facility should notify the regional
office if a product change would result in the

em ssion of a different HAP or increase the

em ssion of HAP which are currently used at the
facility.

3. Facilities which consistently use a |limted nunber
of products may choose a throughput [imt on
i ndi vi dual products to sinplify recordkeeping
requirenents. In this case, a change in products
woul d require a permt nodification.

9. EM SSI ON CONTROLS

1

M nor permts or mnor nodification permts at
facilities unable to use conpliant inks may el ect or be
required to install add-on VOC controls for a variety
of reasons such as selling offsets, internal netting,
avoi dance of PSD or nonattai nment review, or conplying
with Article 4-36, Article 45, toxics, NSPS Subpart QQ
BACT or MACT requirenents. Add-on control at printing
facilities consists of a VOC capture system and a
control device. Possible control devices include
direct flanme, regenerative, and catalytic incineration;
carbon bed adsorption; flanme scrubbers; condensers; and
dem sters.

According to EPA's "Best Denonstrated Control

Technol ogy for Gaphic Arts" (EPA -450/3-91-008,
February 1991), recent BACT determ nations indicate
capture efficiencies of 100 percent using permanent
total enclosure (PTE) with destruction efficiencies

bet ween 97 and 99.5 percent using direct flane,
regeneration or catalytic incineration. The
destruction efficiency of fume incinerators can vary
depending on the type of VOC and age of the unit.
Therefore, BACT for mnor nodifications (for exanple,
the addition of a press) at nmmjor nonattai nnent sources
or at facilities subject to Article 4-36 should be PTE
with a renoval efficiency of 95 percent unless an
econom c justification can be denonstrated to require

| ess stringent controls. BACT for m nor sources and

m nor nodifications can be | ess stringent due to
econom ¢ considerations. Control efficiencies of other
types of control technol ogi es which may be consi dered
are as follows:

Cont r ol Ef ficiency
Technol ogy
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Cont r ol Ef ficiency
Technol ogy

Non- PTE capture G eater than 80% capture
system

Activated carbon |90 to 95% adsorption
bed adsorption
syst ens

| nci nerati on 95 to 97% destruction

Condenser system | Case-by-case determ nation, varies
with tenperature and type of VOC

Dem st er Case- by-case determ nation, varies
with type of VOC and m st size

Fount ai n One option for neeting

sol ution requi renents of Article 45. My

chillers be required as BACT on a case-by-

case basis.

2. Turndown Ratio - The turndown ratio is a conparison
showi ng the flexibility of a control device. For
exanpl e, a particular incinerator may be guaranteed to
provide a 95 percent control efficiency. The control

efficiency is based on operating at 1,450E F and at a
maxi mum air flow of 20,000 ACFM |f the incinerator
has a 4:1 turndown ratio, it is guaranteed to provide a
95 percent control efficiency while operating between
5,000 ACFM and 20,000 ACFM If a facility regularly
operates bel ow the 5 000 ACFM an alternate operating
scenari o may be required.

3. Al ternate Qperating Scenarios - An alternate operating
scenario is required for a control systemattached to
printing presses which occasionally operate bel ow t he
control systens turndown ratio. Permtting the
alternate operating scenario would require a statenent
in the permt that the efficiency limt does not apply
when the presses are operating bel ow the turndown
ratio. \When the presses are operating bel ow the
turndown ratio, only the hourly emssions limt would
apply. Hourly conpliance should not be a problem even
t hough the control equipnment is operating belowits
guaranteed efficiency. The control equipnent should
destruct or renove a significant anount of the VOC. In
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10.

11.

12.

addition, the input VOC should be nuch |ower than the
maxi mum al | owabl e hourly throughput.

An incinerator=s flexibility can be enhanced by the
installation of a variable speed fan, however, the use
of variable speed fans nay affect collection
efficiencies and total enclosure performance.

CPACI TY

1

Visible emssions fromprinting facilities shall not
exceed 10 percent opacity.

Vi sible em ssions at lithographic printing facilities
usi ng heavy nol ecul ar wei ght ink solvents which require
drying to set shall be limted to 10 percent opacity.
(Sone facilities may have a problem neeting this
standard without installing an afterburner.)

Opacity standards apply at all tinmes, except in the
case of mal functi ons.

EM SSI ON MONI TORI NG (_CEMB)

1

Conti nuous Em ssion Mnitoring Systens (CEMS) may be
consi dered on a case-by-case basis if the permttee is
using the nonitoring systemto denonstrate daily |ine-

by-1ine conpliance or if the facility=s permtted

em ssions are close to triggering PSD or Nonattai nment
review. EPA Performance Specification No. 8 and 9
apply to VOC CEMS. In order to insure accuracy and
precision of the CEMS, a facility using such systens
shoul d be required to neet one of the performance
speci fications.

CEMS are required for some facilities which are subject
to 40 CFR 63, Subpart KK (MACT). These CEMS are
required to be certified by either EPA Performance
Specification No. 8 or 9.

Facilities using a carbon adsorption systens should
install VOC nonitors to indicate VOC break-through

unl ess an alternative nethod is approved by the DEQ
These nonitors need not be subjected to the same permt
conditions as the CEMS used for continuing conpliance.

EM SSI ON TESTI NG

1

Facilities using add-on controls and subject to Article
4-36 or facilities with VOC permt emssions linmts

cl ose to PSD or nonattai nnment significance |evels
shoul d be tested in accordance wth 9 VAC 5-20-121, or
current DEQ policy. Facilities subject to NSPS Subpart
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13.

QQ nust test in accordance with 40 CFR 60.433. VOC
testing of other mnor facilities using add-on controls
shoul d be done on a case-by-case determination. In
addition, testing for a specific criteria or toxic
pol | utant may be necessary.

2. NSPS Subpart QQ testing is a 30-day enhanced nass
bal ance. The mass bal ance requires a non-resetabl e
totalizer, segregated storage tanks or accounting
procedures for shared tanks, ink tenperature nonitoring
for density corrections, purchase records and recovered
solvent records. In addition Subpart QQ requires EPA
Met hod 24 or 24A testing to determ ne VOC i nk content.
Subpart QQ contains four different testing/conpliance
requirenents; applicability of the testing requirenents
depends on the facility and ink m xes used.

3. NSPS QQ assunes that all facilities which are subject
to Subpart QQ have carbon bed adsorbers. This
assunption makes the NSPS testing requirenents
confusing for facilities which installed incinerators.

In nmost cases this will not be a problem because the
BACT or LAER analysis will require a total enclosure.
Efficiency testing of the incinerator and total
encl osure testing is considered at |east as stringent
as Subpart QQ material balance testing. Subpart QQ
will require a 30-day enhanced mass bal ance to
determ ne VOC inlet concentration.

4. Article 45 requires testing for any add-on equi pnent at
new facilities. The requirenent is listed in 9 VAC 5-
40- 7890.

5. Conpliant Ink Testing - The Departnent can require
facilities using conpliant ink to have an i ndependent
| ab performa Method 24 or 24A test on any ink to
determ ne conpliance with VOC ink content requirenents.

NSPS Subpart QQ requires ink testing during the 30-day
enhanced mass bal ance.

TRAI NI NG OPERATI ON, AND MAI NTENANCE

Al'l operators nust receive training in the proper operation
of the printing systemand the pollution control device(s).
Training shall consist of a review and fam liarization of
the manufacturer's operating instructions, at a mninum |In
addition, the permttee nust maintain on site operation and
mai nt enance procedures. These procedures shall be based on

t he manufacturer's recommendati ons, at a m ni num
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14. NOTI FI CATI ON

1. The owner or operator of all facilities nust submt
notification of the foll ow ng:

1. the date of commencenent of construction,
installation, or reconstruction

the anticipated date of startup

the actual date of startup

t he date of reaching maxi mum producti on
(if applicable) the anticipated date of
performance tests.

Gihwh

2. NSPS Notification: |If the permt is subject to NSPS
Subpart QQ copies of witten notification referenced
initems 1. and 2. above shall be sent to:

Chi ef

Air Enforcenent Branch (3AT13)

U.S. Environnental Protection Agency
Region |11

1650 Arch Street

Phi | adel phia, PA 19103-2099

3. MACT Notification: This will be required until the
MACT Program has been del egated to Virginia.

Director Air Radiation and Toxics

United Stated Environnental Protection Agency
Region |11

Mai | Code 3ATOO

1650 Arch Street

Phi | adel phia, PA 19103-2099

4. The notification on all other permts shall only be
submtted to the appropriate regional office of the
DEQ.

15. RECORDKEEPI NG

1. Facilities subject only to the m nor source or m nor
nodi fication requirenents in 9 VAC 5-80-10 shoul d
mai ntain a nonthly and annual record of all VOC
em Ssi ons.

2. Facilities subject to Article 4-36 nust keep records
consistent wwth AQP-4. This includes records of daily
i ne-by-line conpliance. Facilities using conpliant
i nk must maintain records which denonstrate that each
ink nmeets the definition of conpliant ink. The source
shoul d al so maintain a 12-nmonth running total of VOC
em ssi ons.
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16.

17.

18.

3. Facilities subject to NSPS Subpart QQ nmust nmaintain
records consistent with 40 CFR 60.434. O herw se,
records of nonthly and annual VOC em ssions shoul d be
required. Mnthly and annual records of any other
pol lutant which has a permt limt should al so be

required.

4. Facilities subject to Article 4-45 are required to keep
records of specific paranmeters listed in 9 VAC 5-40-
7910.

REPORTI NG

Requirenents for reports submtted by the permttee may vary
dependi ng upon the pollutants being emtted and the
conpliance history of the conpany. |If a particularly

hazar dous conpound is emtted in significant quantities, or
if one of the NAAQS or a SAAC is approached, the region may
wi sh to track certain em ssions nore closely by requiring
periodic reports. Reporting of annual em ssions of VOC or
any pollutant which has a permt limt may be required.

MODEL | NG

There are currently no screening nodels in use at the DEQ
regi onal offices which are appropriate for nodeling VOC
em ssions as ozone. Toxics nodeling should be conducted
according to current nodeling policy guidelines.

PERM T APPROVAL

Approval authority is given to the Regional Permt Manager
who may sign the permt for the Executive Director
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APPENDI X A
SAMPLE EM SSI ON CALCULATI ONS

Conpl i ant Coating Determ nation

Exanpl e 1:

A printing ink with the follow ng conposition is applied on a

packagi ng rotogravure printing |ine:

| nk Vol une
Conponent Per cent
Non-
vol atile 10
VOC 20
Wt er 70

The vol une percent of non-volatile nmaterial |ess water is

10% non-

vol atil es
100% i nk - 70% x 100 =
wat er 33. 3%

The printing ink is therefore not a high-solids ink since its
non-vol atile portion is | ess than 60 percent by vol une.

The vol une percent of VOCin the volatile fraction of the ink is

20% VOC
20% VOC + 70% X 100 =
wat er 22. 2%

The vol une percent of water in the volatile fraction of the ink
can be cal cul ated by either of the follow ng two nethods:

70% WAt er
20% VOC + 70% x 100 =
wat er 77.8%

or

100% - 22.2% = 77.8%
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The printing ink does neet the definition of a waterborne ink
since its volatile portion consists of nore than 75 percent by
vol une of water and |ess than 25 percent by vol une of VCC.
Exanpl e 2:

A printing ink with the follow ng conposition is applied on a
f | exographi c printing process:

I nk Wi ght
Conponent Per cent
Non-
vol atil es 79.3
VOC 20.7
I nk density = 11. 0 pounds/gallon
VOC density = 6.0 pounds/gallon

The volune of VOC in one gallon of ink is

11.0 1b 0.207 Ib 1 gal 0.38 ga
ink VOC \ee; VOC
1 gal ink x 11b ink X 6.0 1lb VOC = 1 gal ink

The vol une percent of non-volatile material in one gallon of ink
IS

(1 - 0.38) x 100 = 62%

The ink is therefore a high-solids ink since it contains nore
than 60 percent of non-volatile conpounds by vol une.

Exanpl e 3:

A printing ink with the follow ng conposition is applied on a
fl exographic printing process:

I nk Vi ght
Conponent Per cent
Non-
vol atil es 68. 7
VOC 31.3

The wei ght of VOC per pound of non-volatiles is

0.313 Ib 11bink  _ 0.46 1b VaC
VQC X B
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11b ink 0.687 | b non- 11b non-
vol atil es vol atil es

The ink is therefore a | owsolvent ink since it contains |ess
than 0.5 pounds of VOC per pound of non-volatile conmpounds.
Determ nation of Overall VOC Control Efficiency

Exanpl e:
A printing facility has nultiple printing lines. Each line has a
VOC emi ssion capture efficiency of 75 percent. Al lines are
vented to a common control device which has a VOC destruction
ef ficiency of 90 percent.
The overall efficiency for each line is

(0.75 x 0.90) x 100 = 67.5%

Cal cul ation of VOC Enmissions fromPrinting Facilities

Non- Compl i ant Coati ngs (hi gh-VOC inks, | owsolids inks)

Exanpl e:

A plant uses a flexographic printing ink that is 80 percent by

wei ght VOC and 20 percent by wei ght pignents and ot her non-

vol atiles as applied. The ink density is 7.44 pounds per gall on.
The reported hourly, daily, and annual usage of ink is 2.5, 100,
and 5,000 5-gallon drums, respectively.

The VOC content of each drumi s

5 gal 7.44 1 Db 0.80 Ib 29.8 1b
ink ink VQC VQC
drum X gal ink X I b ink = drum

Potenti al en ssions are

29.8 | b 2.5

VOC druns 74.4 | bs

drum X hour = VOO hr
29.8 1 b 100

VOC druns 2,976 | bs 1.5 tons
drum X day = VOC = VO day
29.8 | b 5, 000

VQOC druns 148, 800 74. 4 tons
drum X year = | bs VOC = VOO yr

Wt er bor ne | nks
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Exanpl e:

A plant uses a flexographic printing ink that is 10 percent by
vol une non-vol atiles, 20 percent by volune VOC, and 70 percent by
vol une water as applied. The density of the VOC solvent is 6.0
pounds per gallon, and the ink density is 7.44 pounds per gallon.
The reported hourly, daily, and annual usage of ink is 2.5, 100,
and 5,000 5-gallon drums, respectively.

The VOC content of each drumis

5 gal 0. 20 gal 6.0 1b 6.0 1b
ink VvOC VvOC VOC
drum X gal ink X gal vVOC = drum
Potenti al em ssions are

6.0 1b 2.5

VCC druns 15 | bs

drum X hour = VOO hr

6.0 1b 100

VOC dr uns 600 | bs

drum X day = VOC/ day

6.0 1b 5, 000

VCC druns 30, 000 | bs 15 tons

drum X year = VCC = VOT yr

Hi gh-Solids | nks

Exanpl e:

A plant uses a flexographic printing ink that is 79.3 percent by
vol une non-vol atiles and 20.7 percent by volune VOC as appli ed.
The density of the VOC solvent is 6.0 pounds per gallon, and the
ink density is 7.44 pounds per gallon. The reported hourly,

dai ly, and annual usage of ink is 2.5, 100, and 5,000 5-gallon
drums, respectively.

The VOC content of each drumis

5 gal 0. 207 gal VOC 6.0 I b 6.2 Ib
i nk VOoC VOoC
drum X gal ink X gal vVOC = drum

Potenti al em ssions are

6.2 1b 2.5
VOC dru 15.5 | bs
drum X hour = VOO hr
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6.2 1b X 100 = 621.0 | bs

VCC druns VOC/ day

drum day

6.2 1b 5, 000

VOC dr uns 31,050 | bs 15.5 tons
drum X year = VCC = VOO yr

Low Sol vent | nks

Exanpl e:

A plant uses a flexographic printing ink that is 31.3 percent by
wei ght VOC and 68.7 percent by wei ght pignments and ot her non-

vol atiles as applied. The ink density is 7.44 pounds per gallon.
The reported hourly, daily, and annual usage of ink is 2.5, 100,
and 5,000 5-gallon drums, respectively.

The VOC content of each drumis

5 gal 7.44 1 b 0.313 Ib 11.6 1b
ink ink VOC VQC
drum X gal ink X I b ink = drum

Potenti al em ssions are

11.6 1b 2.5

VOC druns 29.1 | bs

drum X hour = VOC/ hr
11.6 |Ib 100

VOC druns 1,164.4 | bs

drum X day = VOC/ day
11.6 |Ib 5,000

VOC druns 58, 218 | bs 29.1 tons
drum X year = VCC = VOO yr

Printing Process with Eni ssion Control System

Exanpl e:

A rotogravure printing process uses an ink that is 80 percent by
wei ght VOC and 20 percent by wei ght pignents and ot her non-

vol atiles as applied. The ink density is 7.44 pounds per gallon.
The reported hourly, daily, and annual usage of ink is 2.5, 100,
and 5,000 5-gallon drums, respectively. The plant elects to
install an em ssion control system (carbon adsorption system

i ncineration, or equivalent) having a destruction/collection
efficiency of 95 percent. The process is hooded and has a

capture efficiency of 80 percent.
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The VOC content of each drumis

5 gal 7.44 1b 0.80 Ib 29.8 1 b
ink ink VQC VQC
drum X gal ink X I b ink = drum

Potential (uncontrolled) enissions are

29.8 | b 2.5

VOoC druns 74.4 | bs

drum X hour = VOO hr
29.8 | b 100

VCOC dr uns 2,980 | bs 1.5 tons
drum X day = VOC = VOO yr
29.8 | b 5, 000

VCOC druns 148, 800 | bs 74.4 tons
drum X year = VOC = VOO yr

Overall VOC control efficiency is
(0.80 x 0.95) x 100 = 76.0% |

Expected (controlled) em ssions are
(74.4 1bs VOO hr) x (1 - 0.76)
(2,980 I bs VOC/day) x (1 - 0.76)

17.9 I bs VOCJ hr |

715.2 | bs VOC/ day |

(74.4 tons VOC/yr) x (1 - 0.76) = 17.9 tons VOO yr |

Em ssions can al so be calculated by totaling the fugitive and
stack em ssions fromthe process. Accordingly, expected fugitive
em ssions are
(74.4 Il bs VOC hr) x (1 - 0.80)
(2,980 I bs VOO day) x (1 - 0.80)

(74.4 tons VOC/yr) x (1 - 0.80)

14.9 | bs VOCJ hr |

596.0 | bs VOC day |

14.9 tons VOO yr |

Expected stack em ssions are

(74.4 Ibs VOO hr) x (0.80) x (1 - 0.95) = 3.0 |bs VO hr |

(2,980 | bs VOO day) x (0.80) x (1 - 0.95) 119.2 | bs VOCU day |
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(74.4 tons VOCO/'yr) x (0.80) x (1 - 0.95) = 3.0 tons VOO yr

Total expected em ssions are

14.9 + 3.0 = 17.9 | bs VOC hr

596.0 + 119.2 = 715.2 | bs VOO day

14.9 + 3.0 = 17.9 tons VOO yr

Sunmmary of VOC Enmissions fromPrinting Facilities

The followng table illustrates the results of the above

em ssions cal culations. Note the effects of varying the coating
type and control requirenents in various printing processes
utilizing simlar throughputs and coating densities.

Coat i
_ ng Vo
Coating Type and Em ssi on
or Annual VOoC S
Process Type Thrupu | Densi Non- (tons/yr
w/ Cont r ol t ty VOC VOC | Water )
Non-Compliant Coatings 80% 20%
(high-VOC/low-solids inks) by weight | by weight - 74.4
20% 10% 70%
Waterborne Inks by volume | by volume | by volume 15.0
20.7% 79.3%
High-Solids Inks IE/A'L;J by volume | by volume - 155
g
ink 31.3% 68.7%
Low-Solvent Inks by weight | by weight - 29.1
5,000 6.0
Printing Press 5-gallon Ib/gal 80% 20%
w/Emission Controls drums VOC by weight | by weight - 17.9

Calculation of VOC Emissions from Publication Rotogravure Printing Facilities

Publication rotogravure printing facilities must meet the minimum requirements listed in 40 CFR
Part 60, Subpart QQ. This standard states that facilities may not emit VOC into the atmosphere
in excess of 16 percent of the total mass of VOC solvent and water used at the facility during any
30 consecutive calendar days. Reviewer should check for compliance with this standard.

Non-Compliant Coatings (high-VOC inks, low-solids inks)

Example:
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A publication rotogravure facility uses a printing ink that is 80 percent by weight VOC and 20
percent by weight pigments and other non-volatiles as applied. Theink density is 7.44 pounds
per gallon. The reported hourly, daily, and annual usage of ink is 2.5, 100, and 5,000 5-gallon
drums, respectively.

The VOC content of each drum is

5 gal ink 7.441bink 0.801b VOC 29.81b VOC
drum X gal ink X Ibink = drum

Potential emissions are

29.81bVOC 2.5 drums

drum X hour = 74.4 1bs VOC/hr
29.81bVOC 100 drums

drum X day = 2,976 1bsVOC = 1.5tonsVOC/day
29.81bVOC 5,000 drums

drum X year = 148,800lbsVOC = 74.4tonsVOC/yr

In this example, no water existsin the printing ink used, and all of the VOC used are emitted
into the atmosphere. Non-compliant inks, therefore, cannot be used in new publication
rotogravure printing facilities without the use of add-on control.

Waterborne Inks

Example:

A publication rotogravure printing facility uses a printing ink that is 10 percent by volume non-
volatiles, 20 percent by volume VOC, and 70 percent by volume water as applied. The density
of the VOC solvent is 6.0 pounds per gallon, and the ink density is 7.44 pounds per gallon. The
reported hourly, daily, and annual usage of ink is 2.5, 100, and 5,000 5-gallon drums,
respectively.

The VOC content of each drum s

5 gal ink 0.20 gal VOC 6.0lbVOC 6.0lbVOC
drum X ga ink X ga VOC = drum

The water content of each drumis
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5qa ink 0.70 gal water 8.3 |b water 29.1 |b water

drum X gal ink X gal water = drum
Total weight of VOC and water in each drumis
6.0+29.1=35.11b VOC & water/drum
Potential emissions are
6.01bVOC 2.5 drums
drum X hour = 15 Ibs VOC/hr |
6.01bVOC 100 drums
drum X day = 600 |bs VOC/day |
6.01bVOC 5,000 drums
drum X year = 30,000lbsVOC = 15tonsVOC/yr |

Percent VOC emitted is
(6.0/35.1) x 100 = 17.1% > 16% |

This particular waterborne ink does not meet the standard for publication rotogravure printing
facilities.

Printing Process with Emission Control System

Example:

A publication rotogravure printing process subject to NSPS Subpart QQ uses an ink that is 80
percent by weight VOC and 20 percent by weight pigments and other non-volatiles as applied.
Theink density is 7.44 pounds per gallon. The reported hourly, daily, and annual usage of ink is
2.5, 100, and 5,000 5-gallon drums, respectively. The plant electsto install an emission control
system (carbon adsorption system, incineration, or equivalent) having a destruction/collection
efficiency of 95 percent. The processis hooded and has a capture efficiency of 92 percent.

The VOC content of each drum s

5 gal ink 7.441bink 0.801bVOC 29.81b VOC
drum X ga ink X Ibink = drum

Potential (uncontrolled) emissions are

29.8lbVOC X  25drums = 74.4 Ibs VOC/hr
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drum hour

29.81bVOC 100 drums

drum X day = 2,980IbsVOC = 1.5tonsVOC/yr
29.81b VOC 5,000 drums

drum X year = 148,800lbsVOC = 74.4tonsVOC/yr

Overall VOC control efficiency is
(0.92x 0.95) x 100 = 87.4%
Expected (controlled) emissions are

(74.41bs VOC/hr) x (1 - 0.874) = 9.4 lbsVOC/hr

(2,980 Ibs VOC/day) x (1 - 0.874) = 375.5 Ibs VOC/day

(74.4 tons VOC/yr) x (1 - 0.874) = 9.4 tons VOC/yr

Emissions can also be calculated by totaling the fugitive and stack emissions from the process.
Accordingly, expected fugitive emissions are

(74.4 1bs VOC/hr) x (1 - 0.92) = 6.0 lbs VOC/hr

(2,980 Ibs VOC/day) x (1 - 0.92) = 238.4 |bs VOC/day

(74.4tons VOC/yr) x (1 - 0.92) = 6.0 tons VOC/yr

Expected stack emissions are

(74.4 1bs VOC/hr) x (0.92) x (1 - 0.95) = 3.4 IbsVOC/hr

(2,980 Ibs VOC/day) x (0.92) x (1 - 0.95) = 137.1 Ibs VOC/day

(74.4tons VOC/yr) x (0.92) x (1- 0.95) = 3.4 tons VOC/yr

Total expected emissions are

6.0+34 =941bsVOC/hr

238.4 + 137.1 = 375.5 Ibs VOC/day

6.0+ 3.4 =9.4tonsVOClyr
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Percent VOC emitted is
(9.4/74.4) x 100 = 12.6% < 16%
In this example, the use of add-on controls with a good capture efficiency assured compliance of

the emission standard.

Calculation of Toxic Pollutant Emissions from Printing Facilities

The ink/additive/clean-up solvent manufacturer's material safety data sheets (MSDS) usually
give the weight percent of each toxic pollutant contained in their products. This information can
be used in the following general equation to calculate toxic emissions from printing facilities.
For the purposes of this calculation, the term ink will be used to represent inks, additives, and
clean-up solvents, as applicable.

[ink thruput] x [ink density] x [wt %/100] x [1 - control eff] = Ib toxic
100

gainkused x Ib x Ibtoxic x1-control eff = Ibtoxic
year gal ink Ibink 100
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