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AIR QUALIT

MANAGEMENT DISTRICT

BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION

DETERMINATION NO.: 263 & 264

DATE: 9/22/2020

ENGINEER: Jeffrey Quok
Category/General Equip Description: Printing Process

BACT # 263: Digital Printing I Liquid
Electrophotography < 12,667 Lbs Uncontrolled
VOC Per Year

BACT # 264: Digital Printing 7 Liquid
Electrophotography 012,667 Lbs Uncontrolled

Equipment Specific Description: VOC Per Year
Equipment Size/Rating: Minor Source BACT
Previous BACT Det. No.: 147 & 180

This BACT/T-BACT determination will be made for digital printing i liquid electrophotography.
BACT/T-BACT ANALYSIS

A: ACHIEVED IN PRACTICE (Rule 202, §205.1a)

The following control technologies are currently employed as BACT for digital printing i
liquid electrophotography by the following air pollution control districts:

District/Agency | Best Available Control Technology (BACT)/Requirements

BACT
Source: EPA RACT/BACT/LAER Clearinghouse

For Digital Printing - Liquid Electrophotography

Pollutant Standard
VOC No standard
US EPA NOx No standard
SOx No standard
PM10 No standard
PM2.5 No standard
CO No standard



http://cfpub.epa.gov/rblc/index.cfm?Action=search.BasicSearch
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District/Agency

Best Available Control Technology (BACT)/Requirements

T-BACT
There are no T-BACT standards published in the clearinghouse for this
category.

RULE REQUIREMENTS:

40 CFR 63 Subpart KK 7 National Emission Standards for the Printing and
Publishing Industry (Amended 4/21/11)

This regulation applies to new and existing facilities that are a major source of
hazardous air pollutants at which publication rotogravure, product and
packaging rotogravure, or wide-web flexographic printing presses are operated.

US EPA [40 CFR 863.820]
Since liquid electrophotography does not qualify as publication rotogravure,
product and packaging rotogravure, or wide-web flexographic printing presses,
this rule will not generally be considered T-BACT for this source category.
However, for projects that include digital printing as well as one of the affected
printing processes, compliance with 40 CFR, 63, Subpart KK will be considered
technologically feasible T-BACT for the project.
BACT
Source: ARB BACT Clearinghouse
For Digital Printing - Liquid Electrophotography
Pollutant | Standard
VOC No standard
NOXx No standard
SOx No standard
PM10 No standard
PM2.5 No standard
ARB Co No standard
T-BACT

There are no T-BACT standards published in the clearinghouse for this
category.

RULE REQUIREMENTS:
None.



http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr;sid=14b5db42f6c88c16669df697702ffbd0;rgn=div6;view=text;node=40%3A11.0.1.1.1.11;idno=40;cc=ecfr
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr;sid=14b5db42f6c88c16669df697702ffbd0;rgn=div6;view=text;node=40%3A11.0.1.1.1.11;idno=40;cc=ecfr
http://www.arb.ca.gov/bact/bactnew/rptpara.htm
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District/Agency

Best Available Control Technology (BACT)/Requirements

SMAQMD

BACT
Source: SMAQMD BACT #147 & #180
For Digital Printing - Liquid Electrophotography < 8,683 Ibs VOC/year
Pollutant | Standard
1. Integral air pollution control system, consisting of an oil/water
separator and refrigerated condenser, with an assumed
control efficiency of 80%® or equivalent system.
VOC 2. Use of materials compliant with SMAQMD Rule 466 i Solvent
Cleaning.
3. Comply with VOC emission standards of SMAQMD Rule 441
1 Organic Solvents.
NOx No standard
SOx No standard
PM10 No standard
PM2.5 No standard
CcoO No standard

(A) A control efficiency of 80 % i s based on EPA®&s Ai

Manual

for Refrigerated Condensers, pg 2-15

(https://www3.epa.gov/ttn/catc/dirl/cs3-1ch2.pdf). This assumed control

efficiency is subject to change as more test data becomes available.

For Digital Printing - Liquid Electrophotography 08,683 Ibs VOC/year

Pollutant | Standard
1. A VOC control device that has an overall system efficiency
(collection and destruction) of at least 98.5% for VOC.
VOC 2. Use of materials compliant with SMAQMD Rule 466 i Solvent
Cleaning.
3. Comply with VOC emission standards of SMAQMD Rule 441
I Organic Solvents.
NOx No standard
SOx No standard
PM10 No standard
PM2.5 No standard
CcoO No standard



http://www.airquality.org/StationarySources/Documents/Printing%20Digital%20%20Liquid%20Electrophotography%20BACT%20147%20%20180.pdf
https://www3.epa.gov/ttn/catc/dir1/cs3-1ch2.pdf
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District/Agency

Best Available Control Technology (BACT)/Requirements

SMAQMD

T-BACT

For Digital Printing - Liquid Electrophotography 08,663 Ibs VOC/year

Pollutant | Standard

1. A VOC control device that has an overall system efficiency
(collection and destruction) of at least 98.5% for VOC.

2. Use of materials compliant with SMAQMD Rule 466 i Solvent
Cleaning.

3. Comply with VOC emission standards of SMAQMD Rule 441
i Organic Solvents.

vOC

RULE REQUIREMENTS:

Rule 450 1 Graphic Arts Operations (Amended 10/23/08)

This rule applies to graphic arts operations. Graphic arts operations is defined
as any gravure, screen printing, flexographic, lithographic, or letterpress printing
operation, or any coating or laminating operation that manufactures flexible
packaging material for the packing industry. Liquid electrophotography does not
meet this definition and therefore this rule does not apply.

Rule 466 i Solvent Cleaning (Amended 10/28/10)

This rule applies to all persons who use VOC-containing materials in solvent
cleaning operations during the production, repair, maintenance or servicing of
parts, products, tools, machinery, or equipment, or in general work areas, and to
all persons who store and dispose of VOC-containing materials used in solvent
cleaning.

Section 301 VOC Standards:

: L VOC limits
Solvent Cleaning Activity g/l (Ib/gal)
(A) General (wipe cleaning, maintenance cleaning) 25 (0.21)
(B) Product cleaning during manufacturing process or
surface preparation for coating, adhesive, or ink
application
(i) General 25 (0.21)
(ii) Electrical apparatus components & electronic
components 100 (0.83)
(iif) Medical Devices & pharmaceuticals 800 (6.7)
. . . VOC limits
(C) Repair and Maintenance Cleaning g/l (Ib/gal)
(i) General 25 (0.21)
(i) Electrical apparatus components & electronic 100 (0.83)
components '



http://www.airquality.org/ProgramCoordination/Documents/rule450.pdf
http://www.airquality.org/ProgramCoordination/Documents/rule466.pdf
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District/Agency

Best Available Control Technology (BACT)/Requirements

SMAQMD

As an alternative to complying with the Solvent VOC limits, a person may use
air pollution control equipment provided it satisfies all of the following:
1. The air pollution control equipment is approved by the Air Pollution
Control Officer pursuant to Rule 201, General Permit Requirements,
2. The air pollution control equipment is designed and operated with:
a. A control device efficiency of at least 95% on a mass basis, as
determined pursuant to Sections 402 and 502.3, and
b. An emission collection efficiency of at least 90% on a mass basis
of the emissions generated by the solvent cleaning operations, as
determined pursuant to Section 502.4, or
c. An output of less than 50 parts per million calculated as carbon
with no dilution.

3. The air pollution control equipment shall result in VOC emissions per
calendar quarter no greater than would have resulted from compliance
with Section 301, as calculated by the following equation:

(B enweg

Where:

CE = Control device efficiency, % by mass

CL = Collection efficiency, % by mass

ACTi= Actual VOC content of mater:i

LIMi= Applicable VOC I imit for mat
liter
U= Usage of materi al Ai,o liters

Since the costs and feasibility of installing control equipment depend on the
operation and type of control equi
achieved in practice. Alternative emissions control equipment options are
addressed in the cost effective analysis.

Rule 441 7 Organic Solvents (Adopted 12/6/78)
This rule limits the emissions of organic solvents into the atmosphere that may
result from the use of organic solvents.

Standards

For Organic Materials

A person shall not discharge into the atmosphere more than 6.8 kilograms (15
pounds) of organic materials in any one day, nor more than 1.4 kilograms (3.1
pounds) in any one hour, from any article, machine, equipment or other
contrivance, in which any organic solvent or any material containing organic
solvent comes into contact with flame or is baked, heat-cured or heat-
polymerized, in the presence of oxygen, unless said discharge has been
reduced by at least 85%. Those portions of any series of articles, machines,
equipment or other contrivances designed for processing a continuous web,
strip or wire which emit organic materials and using operations described in this
section shall be collectively subject to compliance with this section.



http://www.airquality.org/ProgramCoordination/Documents/rule441.pdf
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District/Agency

Best Available Control Technology (BACT)/Requirements

SMAQMD

For Photochemically Reactive Solvents

A person shall not discharge into the atmosphere more than 18 kilograms (39.7
pounds) of organic materials in any one day, no more than 3.6 kilograms (7.9
pounds) in any one hour, from any article, machine, equipment or other
contrivance used under conditions other than described in Section 301 for
employing, or applying, any photochemically reactive solvent, as defined in
Section 203, or material containing such photochemically reactive solvent,
unless said discharge has been reduced by at least 85%. Emissions of organic
materials into the atmosphere resulting from air or heated drying of products for
the first 12 hours after their removal from any article, machine, equipment, or
other contrivance described in this section shall be included in determining
compliance with this section. Emissions resulting from baking, heat-curing, or
heat-polymerizing as described in Section 201 shall be excluded from
determination of compliance with this section. Those portions of any series of
articles, machines, equipment or other contrivances designed for processing for
a continuous web, strip, or wire which emit organic materials and using
operations described in this section shall be collectively subject to compliance
with this section.

For Non-Photochemically Reactive Solvents

A person shall not discharge into the atmosphere more than 1350 kilograms
(441 pounds) in any one hour, from any article, machine, equipment or other
contrivance which any non-photochemically reactive organic solvent or any
material containing such solvent is employed or applied, unless said discharge
has been reduced by at least 85%. Emissions of organic materials into the
atmosphere resulting from air or heated drying of products for the first 12 hours
after their removal from any article, machine, equipment, or other contrivance
described in this section shall be included in determining compliance with this
section. Emissions resulting from baking, heat-curing, or heat-polymerizing as
described in Section 301 shall be excluded from determination of compliance
with this section. Those portions of any series of articles, machines, equipment,
or other contrivance designed for processing a continuous web, strip or wire
which emit organic materials and using operations described in this section shall
be collectively subject to compliance with this section.

Material Hourly Emission Limit | Daily Emission Limit
[kg/hr] (Ibs/hr) [kg/day] (Ibs/day)

Organic Materials Organic

Materials which come into

contact with a flame or is

baked, heat-cured or [1.4](3.1) [6.8] (15)

heat-polymerized, in the

presence of oxygen

Photochemically Reactive

Solvents [3.6] (7.9) [18] (39.7)

Material Hourly Emission Limit | Daily Emission Limit
[kg/hr] (Ibs/hr) [kg/day] (Ibs/day)

Non-photochemically

reactive solvents [200] (441) [1,350] (2,970)
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District/Agency

Best Available Control Technology (BACT)/Requirements

SMAQMD

Solvent Disposal:

A person shall not, during any one day, dispose of a total of more than 5 liters
(1.3 gallons) of any photochemically reactive solvent, as defined in section 203
or of any material containing more than 5 liters (1.3 gallons) of any such
photochemically reactive solvent by any means which will permit the
evaporation of such solvent into the atmosphere.

Cleanup
Emissions of organic materials into the atmosphere from cleanup with cleanup

with photochemically reactive solvent as defined in Section 203 of any article,
machine, equipment or other contrivance described in Sections 301, 302 or 303
shall be included with the other emissions of organic materials from that article,
machine, equipment or other contrivance for determining compliance with this
rule.

Required Reductions
Emissions of organic materials into the atmosphere required to be controlled by
Sections 301, 302 or 303 shall be reduced by:
1. Incineration, provided that 90% or more of the carbon in the organic
material being incinerated is oxidized to carbon dioxide, or
2. Absorption, or
3. Processing in a manner determined by the Air Pollution Control Office
to be not less effective than incineration or absorption.
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District/Agency

Best Available Control Technology (BACT)/Requirements

South Coast
AQMD

EoAli;:re: SCAQMD Evaluation A/N 562397 (See Attachment C)
For Digital Printing - Liquid Electrophotography
Pollutant | Standard
VOC Integral air poIIution.contrql system, consisting of an oil/water
separator and a refrigeration condenser.
NOX No standard
SOx No standard
PM10 No standard
PM2.5 No standard
CO No standard
T-BACT

There are no T-BACT standards published in the clearinghouse for this
category.

RULE REQUIREMENTS:

Rule 11307 Graphic Arts (Amended 5/2/14)

This rule applies to any person performing graphic arts operations or who
supplies, sells, offers for sale, markets, manufactures, blends, repackages,
stores at a worksite, distributes, applies or solicits the application of graphic arts
materials for use in the District. Graphics arts operations is define as gravure,
letterpress, flexographic, and offset lithographic printing processes or related
coating or laminating processes. Liquid electrophotography does not meet this
definition and therefore this rule does not apply.

Rule 11717 Solvent Cleaning Operations (Last amended 5/1/2009)

This rule applies to all persons who use solvent materials in solvent cleaning
operations during the production, repair, maintenance, or servicing of parts,
products, tools, machinery, equipment, or general work areas; all persons who
store and dispose of these materials used in solvent cleaning operations; and all
solvent suppliers who supply, sell, or offer for sale solvent cleaning materials for
use in solvent cleaning operations.

This rule does not apply to cleaning operations in printing pre-press or graphic
arts pre-press areas, including the cleaning of film processors, color scanners,
plate processors, film cleaning, and plate cleaning.



http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/rule-1130.pdf?sfvrsn=4
http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/rule-1171.pdf?sfvrsn=4
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District/Agency

Best Available Control Technology (BACT)/Requirements

South Coast
AQMD

Solvent Requirements:

. - VOC limits
Solvent Cleaning Activity g/l (Ib/gal)
(A) Product cleaning during
manufacturing process or
surface preparation for coating,
adhesive, or ink application
(i) General 25(0.21)

(i) Electrical apparatus
components & electronic 100 (0.83)
components

(i) Medical Devices &

pharmaceuticals 800(6.7)

(B) Repair and Maintenance
Cleaning

(i) General 25 (0.21)

(i) Electrical apparatus
components & electronic 100 (0.83)
components

(C) Cleaning of coatings or
adhesives application 25(0.1)
equipment

(D) Cleaning of Ink Application
Equipment

(i) General 25(0.1)

In lieu of complying with the above solvent requirements, a person may comply
by using a VOC emission collection and control system in association with the
solvent cleaning operation provided:

(A) The emission control system shall collect at least 90%, by weight, of the

emissions generated by the solvent cleaning operation and
i. Have a destruction efficiency of at least 95%, by weight, or
ii. Have an output of less than 50 parts per million (ppm) calculated
as carbon with no dilution;

(B) The emission control system meets the requirements of the applicable

source rule of the Districtos Re
cleaning in graphic arts and screen printing and cleaning of application
equipment used for graphic arts materials and screen printing materials,
shall collect at least 70%, by weight, of emissions generated. This
control system shall reduce emissions from the emission collection
system by at least 95%.
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District/Agency

Best Available Control Technology (BACT)/Requirements

San Diego
County APCD

BACT
Source: NSR Requirements for BACT

There are no BACT standards published in the clearinghouse for this category.

T-BACT
There are no T-BACT standards published in the clearinghouse for this
category.

RULE REQUIREMENTS:

Rule 67.16 i Graphic Arts Operations (Effective 5/9/12)

This rule applies to all continuous web or single sheet fed graphic arts printing,
processing, laminating or drying operations and digital printing operations. This
rule has an exemption for digital printing operations. Digital printing operations
are exempt from provisions of this rule. However, digital printing operations that
meet the definition of a ALarge digi
records. Large digital printing operation is defined as a commercial digital
printing operation where a print capacity of any individual printer that uses
solvent based inks is 1,000 ft?/hr or higher; or an operation where a print
capacity of any individual printer that uses water based or UV inks is 10,000
ft2/hr or higher.

Standards
For Large Commercial Digital Printing Operations

1. Maintain a current list of graphic arts materials and cleaning materials
used,;

2. Provide documentation containing the VOC content, less water and
exempt compounds of each graphic arts material (excluding thinner), as
applied and VOC content of each thinner and cleaning material and/or
total VOC vapor pressure, as used

3. Keep monthly records of the type and amount of graphic arts material
cleaning material used.

Rule 66.1 Miscellaneous Surface Coating Operations and Other Processes
Emitting Volatile Organic Compounds (Adopted 2/24/10)

This rule is applicable to all surface coating, solvent cleaning or other operations
or processes that may result in emissions of VOCs and are not subject to or
exemptfrom,t he f ol l owing rulesé (See Rul e

Exemptions
This rule does not apply to digital printing operations [Section(b)(1)(X)].



http://www.sandiegocounty.gov/content/dam/sdc/apcd/PDF/Misc/APCD_bact.pdf
https://www.sdapcd.org/content/dam/sdc/apcd/PDF/Rules_and_Regulations/Prohibitions/APCD_%2067-16.pdf
http://www.sdapcd.org/content/dam/sdc/apcd/PDF/Rules_and_Regulations/Prohibitions/APCD_R66-1.pdf
http://www.sdapcd.org/content/dam/sdc/apcd/PDF/Rules_and_Regulations/Prohibitions/APCD_R66-1.pdf
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District/Agency | Best Available Control Technology (BACT)/Requirements

BACT
Source: BAAQMD Application # 28111 (See Attachment D)

For Digital Printing - Liquid Electrophotography

Pollutant | Standard

Collect and control emissions with an overall emission rate
VOC .
equivalent to 2.5 Ib/gal
NOXx No standard
SOx No standard
PM10 No standard

PM2.5 No standard

CcoO No standard

T-BACT

There are no T-BACT standards published in the clearinghouse for this
category.

Bay Area AQMD | pj| E REQUIREMENTS:

Req. 8, Rule 20 Graphic Arts Printing and Coating Operations (Amended
4/12/80)

This rule applies to graphic arts operations which is defined as a gravure,
publication gravure, flexographic printing, digital printing, screen printing,
letterpress, or lithographic printing operation; an associated coating, laminating,
or adhesive operation to produce a printed product; and the use of solvents for
any surface preparation or cleanup for any of the operations stated above.
However, per Section 8-20-120, Digital Printing is exempt from the flexographic,
gravure, publication gravure, letterpress, and lithographic product limit
requirements (Section 8-20-302) and the cleaning product requirements
(Section 8-20-309) of this rule.

Solvent Evaporative Loss Minimization: Per Section 8-20-320, the
requirements of this Section shall apply to the use of solvent for surface
preparation and cleanup and to the use, mixing, storage, and disposal of ink,
coating or adhesive:

1. An owner or operator shall not use open containers for the storage or
disposal of cloth or paper impregnated with organic compounds that are
used for surface preparation, cleanup or ink, coating or adhesive removal.

2. An owner or operator shall not store in open containers spent or fresh
organic compounds used for surface preparation, cleanup or removal of
inks, coatings, or adhesives.

3. An owner or operator shall not leave containers of ink, coating, adhesive or
fountain solution open when not in use.



https://www.baaqmd.gov/~/media/files/planning-and-research/rules-and-regs/0820_dr_061608.pdf
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District/Agency

Best Available Control Technology (BACT)/Requirements

Reg. 8, Rule 4 General Solvent and Surface Coating Operations (Amended
10/16/02)

Bay Area AQMD | This rule applies to the use of solvents and surface coatings in any operation
other than those specified by other Rules of Regulation 8. Digital printing is
regulated by Reg. 8 Rule 20 Graphics Art Printing. Therefore, Digital printing
would be exempt from the requirements of this rule.

BACT
Source: SJIVUAPCD BACT Clearinghouse
There are no BACT standards published in the clearinghouse for this category.
T-BACT
There are no T-BACT standards published in the clearinghouse for this
category.
RULE REQUIREMENTS:
. Rule 4607 Graphic Arts and Paper, Film, Foil and Fabric Coatings (Amended
San Joaquin 12/18/08)
Valley APCD

This rule applies to any graphics arts printing operation, to digital printing
operations, and to any paper, film, foil, or fabric coating operation and to the
organic solvent cleaning materials and processes associated with such
operations.

According to Section 4.0, the requirements of this rule, except for the
recordkeeping requirements of Section 6.1, shall not apply to digital printers and
digital printing operations.

Rule 4663 Organic Solvent Cleaning, Storage, and Disposal (Amended 9/20/07)
The purpose of this rule is to limit the emissions of volatile organic compounds
(VOCs) from organic solvent cleaning and from the storage and disposal of
solvents and waste solvent materials.

This rule exempts any source that is subject to or specifically exempted from the
Rules listed in Section 4.3. Section 4.3 lists Rule 4607 (Graphic Arts).
Therefore, digital printing is exempt from Rule 4663 Organic Solvent Cleaning,
Storage, and Disposal.



https://www.baaqmd.gov/~/media/dotgov/files/rules/reg-8-rule-4-general-solvent-and-surface-coating-operations/documents/rg0804.pdf?la=en
http://www.valleyair.org/busind/pto/bact/bactchidx.htm
http://www.valleyair.org/rules/currntrules/r4607.pdf
https://www.valleyair.org/rules/currntrules/r4663.pdf
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The following control technologies have been identified and are ranked based on stringency:

SUMMARY OF ACHIEVED IN PRACTICE CONTROL TECHNOLOGIES

Pollutant Standard

VOC For Printing Operations:

1. Integral air pollution control system, consisting of an oil/water separator and
refrigerated condenser, with an assumed control efficiency of 80%®, comply
with SMAQMD Rule 466 and 411. [SMAQMD]

2. Integral air pollution control system, consisting of an oil/water separator and
refrigerated condenser, with an assumed control efficiency of 80%®*)
[SCAQMD]

3. Collect and control equipment with an overall emission rate equivalent to 2.5

Ib/gal [BAAQMD]

Comply with VOC emission standards of SCAQMD Rule 1171. [SCAQMD]

Comply with VOC emission standards BAAQMD Regulation 8, Rule 20,

Sections 8-20-320 and 8-20-308. [BAAQMD]

aks

For Organic Solvent Operations:
Comply with VOC emission standards of SMAQMD Rule 441. [SMAQMD]

NOXx N/AT [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SIVAPCD, ARB, EPA]
SOx N/AT [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJIVAPCD, ARB, EPA]
PM10 N/AT [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD, ARB, EPA]
PM2.5 N/AT [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SIVAPCD, ARB, EPA]
CO N/AT [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD, ARB, EPA]

T-BACT (VOC) | N/AT [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SIJVAPCD, ARB, EPA]

(A) A control efficiencyof 80 % i s based on EPA6s Air Pollution Contr
Condensers, pg 2-15 (https://www3.epa.qgov/ttn/catc/dirl/cs3-1ch2.pdf).

An integral air pollution control system consisting of an oil/water separator and refrigeration
condenser is considered the most stringent control. Both SCAQMD and BAAQMD
performed an evaluation on HP Indigo model printers which use the integral air pollution
control system. SCAQMD determined that the control system is considered BACT while
BAAQMD considers BACT to be an overall emission control system equivalent to less than
2.5 I b/lgal. I n BAAQMD G i polutoa dystemtwiasocalculatdd éo have t e gr a |
an overall emission control system equivalent to 0.55 Ib/gal (see Attachment D). Since there
is limited test data on these control systems, a standard percent control will be reevaluated
as more systems and more test data becomes available. For now, an estimation of a 80%
control efficiency will be used based o n  E PAiroPollution Control Cost Manual for
Refrigerated Condensers.

Digital printing is exempt fr om adslecodikeepingi ct s & ¢
for solvent and ink/coating usage. However, the digital printing operations would still be
subject to solvent cleaning rules of SCAQMD, SMAQMD, and BAAQMD. The emission limits
for solvent cleaning activities related to digital printing are consistent across SCAQMD Rule
1171 and SMAQMD Rule 466. Although the emission limits for solvent cleaning are the


https://www3.epa.gov/ttn/catc/dir1/cs3-1ch2.pdf
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same for SCAQMD and SMAQMD Rules, the SCAQMD Rule exempts printing pre-press or

graphic arts pre-press areas from the solvent cleaning limits and SMAQMD does not.
Therefor e, SMAQMDb6s rule is considered more str
solvent cleaning rule is less stringent with a surface preparation solvent VOC limit of 50 g/l

(0.42 Ibs/gal) compared to SCAQMD & SMAQMD general solvent cleaning VOC limit of 25

g/l (0.21 Ibs/gal).

The following control technologies have been identified as the most stringent, achieved in
practice control technologies:

BEST CONTROL TECHNOLOGIES ACHIEVED IN PRACTICE

Pollutant | Standard Source

VOC 1. Integral air pollution control system, SMAQMD
consisting of an oil/water separator and
refrigerated condenser, with an assumed
control efficiency of 80%® or equivalent
system.

2. Use of materials compliant with SMAQMD
Rule 466 7 Solvent Cleaning.

3. Comply with VOC emission standards of
SMAQMD Rule 4417 Organic Solvents.

SMAQMD, SCAQMD, SJVUAPCD,

NOx No Standard SDCAPCD, BAAQMD, EPA, ARB

SOx No Standard gl\Dﬂégchb,Sé:g%,\:ﬂDd,sé;/K:PRcBD,
PM10 No Standard ggégyc%,Sé:pg%%Dﬁ,sé];\D/X?PRCBD’
PM2.5 No Standard ggégchb,SSQ%“:AD[S,SSXK:PRCBD,
co | nNoStandard SDCAPCD, BAAQMD, EPA, ARE
VOC SMAQMD, SCAQMD, SJVUAPCD,

(1-BACT) | No Standard SDCAPCD, BAAQMD, EPA, ARB

(B) A control efficiency of 80 % i s based on EPA6s Air Pollution Contr
Condensers, pg 2-15 (https://www3.epa.gov/ttn/catc/dirl/cs3-1ch2.pdf). This assumed control
efficiency is subject to change as more test data becomes available.

SMAQMD Rule 441 Emission Limits

Material Hourly Emission Limit Daily Emission Limit
[kg/hr] (Ibs/hr) [kg/day] (Ibs/day)

Organic Materials which come into
contact with a flame or is baked, heat-

cured or heat-polymerized, in the [1.41(3.1) [6.8] (15)
presence of oxygen
Photochemically Reactive Solvents [3.6] (7.9) [18] (39.7)

Non-photochemically reactive solvents [200] (441) [1,350] (2,970)



https://www3.epa.gov/ttn/catc/dir1/cs3-1ch2.pdf

BACT Determination
Digital Printing i Liquid Electrophotography
Page 15 of 19

B: TECHNOLOGICALLY FEASIBLE AND COST EFFECTIVE (Rule 202, §205.1.b.)

Technologically Feasible Alternatives:

Any alternative basic equipment, fuel, process, emission control device or technique, singly
or in combination, determined to be technologically feasible by the Air Pollution Control
Officer.

Low VOC Ink Discussion

BAAQMD released the Bay Area 2010 Clean Air Plan and discussed possible control

techniques. The possibility of low VOC inks were discussed but it was found that no low

VOC inks are currently available. BAAQMD st ates that AiLower VOC in
developed, although the necessary properties of inks for some types of digital printing may

preclude low-vOC f or muTheéereher 6, |l ow VOC inks current |l
feasible.

The table below shows the technologically feasible alternatives identified as capable of

reducing emissions beyond the |l evels determined
202, 8205.1.a.

Pollutant Technologically Feasible Alternatives

VOC VOC control device with 98.5% overall system efficiency®

NOx No other technologically feasible option identified

SOx No other technologically feasible option identified

PM10 No other technologically feasible option identified

PM2.5 No other technologically feasible option identified

CO No other technologically feasible option identified

VOC (T-BACT) No other technologically feasible option identified

(A) An overall system efficiency of 98.5% is based on technologies such as carbon adsorbers and
thermal oxidizers.

Cost Effective Determination:
After identifying the technologically feasible control options, a cost analysis is performed to
take into consideration economic impacts for all technologically feasible controls identified.

Maximum Cost per Ton of Air Pollutants Controlled

1. A control technology is considered to be cost-effective if the cost of controlling
one ton of that air pollutant is less than the limits specified below:

Pollutant Maximum Cost ($/ton)
VOC 17,500
NOx 24,500
PM10 11,400
SOx 18,300

CcOo TBD if BACT triggered



BACT Determination
Digital Printing i Liquid Electrophotography
Page 16 of 19

Cost Effectiveness Analysis Summary

A previous general cost effectiveness analysis determined that 8,683 Ib VOC/year was the
highest allowable uncontrolled emission rate that did not require any add-on control devices.
However, no digital printers permtted by SMAQMD have been required to install add-on
controls since none of the digital printers have emissions greater than 8,683 Ib VOClyear.
HP Inc., Indigo Division (HP Indigo) has submitted vendor data for control costs of a digital
printer to show that the 8,683 Ib VOC/year limit should be higher due to vendor cost quotes
being higher then the EPA Cost Manual estimations. This BACT determination will
recalculate this limit by using the submitted vendor cost data. The resulting maximum annual
VOC emission limit, 12,667 Ib VOCl/year, will be the set limit for this determination. The cost
analysis was processed in accordance with the EPA OAQPS Air Pollution Control Cost
Manual (sixth Edition). The salestax rate wasbas ed on t he Di str i8%6s st atl
as approved by the district on 10/17/16. The electricity rate (13.8 cents/kWh) was based on
an industrial application as approved by the District on 10/17/16. The life of the equipment
was based on the EPA cost manual recommendation. The interest rate was based on the
previous 6-month average interest rate on United States Treasury Securities (based on the
life of the equipment) and addition of two percentage points and rounding up to the next
higher integer rate. The labor (Occupation Code 51-8099: Plant and System Operators)
rate was based on data from the Bureau of Labor Statistics.

Basic assumptions:

1) Single digital printing press.

2) Press room di mensi ons: 4006W x 6006L x
is relatively small, a hood or smaller full enclosure is not necessary)

3) The press room is assumed to be the enclosure with a collection
efficiency of 100%, venting through a general ventilation system to a
control device capable of achieving a 98.5% control efficiency.
Therefore, the carbon adsorption system will have an over-all
collection/control efficiency of 98.5%. This is similar to the
collection/control efficiency listed as technologically feasible in the
BAAQMD BACT Guideline 83.1.

4) Cost calculations and assumptions are based on the EPA Air Pollution
Control Cost Manual.

Carbon Adsorption System

Waste Gas Flow Rate = 8,000 acfm (10 air changes per hour)
Equipment Life = 10 years

Total Capital Investment = $514,449

Direct Annual Cost = $19,450 per year

Indirect Annual Cost = $93,989 per year

Total Annual Cost = $109,322 per year

VOC Removed = 6.24 tons per year

Cost of VOC Removal = $17,523 per ton reduced

A detailed calculation of the cost effectiveness for VOC removal with a carbon absorber
is shown in Attachment A. Uncontrolled VOC emissions of 12,667 Ib/year or greater is
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the cost-effective threshold for control equipment using carbon absorption control
technology.

Thermal Oxidizer:

Waste Gas Flow Rate = 20,000 acfm (EPA Recommended Value)
Equipment Life = 20 years

Total Capital Investment = $1,120,944

Direct Annual Cost = $74,737 per year

Indirect Annual Cost = $141,446 per year

Total Annual Cost = $216,184 per year

VOC Removed = 12.31 tons per year

Cost of VOC Removal = $17,566 per ton reduced

A detailed calculation of the cost effectiveness for VOC removal with a thermal oxidizer
is shown in Attachment B. Uncontrolled VOC emissions of 24,983 Ib/year or greater is
the cost-effective threshold for control equipment using thermal oxidation control
technology.

Conclusion: In this analysis, different emission operating levels are presented with the
corresponding total cost per ton of VOC controlled using either a carbon adsorption control
or a thermal oxidizer. Uncontrolled VOC emission level of 12,667 Ib per year or greater
must be reached in order for the carbon absorption control option to be cost effective.
Uncontrolled VOC emission level of 24,983 Ib per year or greater must be reached in order
for a thermal oxidizer to be cost effective. The emissions level for the cost effectiveness of
controls is based on the District cost effective limit for VOC of $17,500 per ton controlled.
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C: SELECTION OF BACT

TABLE 1: BACT #263 FOR DIGITAL PRINTING T LIQUID ELECTROPHOTOGRAPHY
< 12,667 LBS UNCONTROLLED VOC PER YEAR

Pollutant | Standard Source

VOC 1. Integral air pollution control system, SMAQMD,SCAQMD, BAAQMD
consisting of an oil/water separator
and refrigerated condenser, with an
assumed control efficiency of 80%®
or equivalent system.

2. Use of materials compliant with
SMAQMD Rule 466 1 Solvent
Cleaning.

3. Comply with VOC emission standards
of SMAQMD Rule 44171 Organic
Solvents.

SMAQMD, SCAQMD,
NOXx No Standard SJVUAPCD, SDCAPCD,
BAAQMD, EPA, ARB

SMAQMD, SCAQMD,
SOx No Standard SJVUAPCD, SDCAPCD,
BAAQMD, EPA, ARB

SMAQMD, SCAQMD,
PM10 No Standard SIVUAPCD, SDCAPCD,
BAAQMD, EPA, ARB

SMAQMD, SCAQMD,
PM2.5 No Standard SJVUAPCD, SDCAPCD,
BAAQMD, EPA, ARB

SMAQMD, SCAQMD,
coO No Standard SJVUAPCD, SDCAPCD,
BAAQMD, EPA, ARB

(A) A control efficiencyof 80 % i s based on EPA6s Air Pollution Contr
Condensers, pg 2-15 (https://www3.epa.gov/ttn/catc/dirl/cs3-1ch2.pdf). This assumed control
efficiency is subject to change as more test data becomes available.
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TABLE 2: BACT #264 FOR DIGITAL PRINTINGTi L1 QUI D ELECTROPHOT
12,667 LBS UNCONTROLLED VOC PER YEAR
Pollutant | Standard Source
VOC 1. A VOC control device that has an SMAQMD
overall system efficiency (collection
and destruction) of at least 98.5%
for VOC.
2. Use of materials compliant with
SMAQMD Rule 466 1 Solvent
Cleaning.
3. Comply with VOC emission
standards of SMAQMD Rule 441 i
Organic Solvents.
SMAQMD, SCAQMD, SIVUAPCD,
NOx No Standard SDCAPCD, BAAQMD, EPA, ARB
SMAQMD, SCAQMD, SIVUAPCD,
SOx No Standard SDCAPCD, BAAQMD, EPA, ARB
SMAQMD, SCAQMD, SIVUAPCD,
PM10 No Standard SDCAPCD, BAAQMD, EPA, ARB
SMAQMD, SCAQMD, SIVUAPCD,
PM2.5 No Standard SDCAPCD, BAAQMD, EPA, ARB
SMAQMD, SCAQMD, SIVUAPCD,
co No Standard SDCAPCD, BAAQMD, EPA, ARB
D: SELECTION OF T-BACT

For this category of equipment T-BACT will be compliance with BACT for VOCs with add on
control. For projects also involving publication rotogravure presses, product and packaging
rotogravure presses, or wide-web flexographic printing presses, T-BACT will be determined
on a case-by-case basis.

T-BACT FOR DIGITAL PRINTING i LIQUID ELECTROPHOTOGRAPHY

Pollutant

Standard

Source

Organic
HAP/VHAP

98.5% for VOC.

i Solvent Cleaning.

Rule 4411 Organic Solvents.

1. A VOC control device that has an overall system
efficiency (collection and destruction) of at least

2. Use of materials compliant with SMAQMD Rule 466

3. Comply with VOC emission standards of SMAQMD

SMAQMD

APPROVED BY:

Brian F Krebs

DATE: 9/22/2020




Attachment A

Cost Effectiveness Analysis for Carbon Adsorption



Select the type of carbon adsorber system:

Fized-Bed Carbion Adzorber with Steam Regeneration A4 |
RESET

For fixed-bed carbon adsorbers, provide the following information:
Select the type of operation:
Select the type of material used to fabricate the carbon adsorber vessels:
Select the orientation for the adsorber vessels: Harizontal - |
Enter the design data for the proposed Fixed-Bed Carbon Adsorber with Steam Regeneration
Number of operating hours per year (8.) 2,080 hours/year |
Waste Gas Flow Rate (Q) 8,000 acfm (at atmospheric pressure and 77°F)
VOC Emission Rate (m,..) 6.090 Ibs/hour |
Required VOC removal efficiency (E) B985 percent
Superficial Bed Velocity (wy) 75.00 ft/min
Equipment [n} 10 Years FALSE
Estimated Carbon life (n) 5 Years
Total Murnber of carbon beds [N, 3 Beds™ ™3 beds is the default. User should enter actual number of beds, if know.
Murnber of carbon beds adsorbing YOC when sustem is operating (M4 2 Beds™ ™ 2 beds iz the default. User should enter actual number of beds, if known.
Total time for adsorption (8,) 12 hours™ ™12 hours is a default value, User should enter actual value, if known.
Total time for desorption (g) & hours
Estimated Carbon Replacement Rate (CRR) 379 Ibs/hour* =379 Ibathaour iz a default value. Uzer should enter actual value, if known.

Enter the Characteristics of the VOC/HAP:

Name of VOC/HAP Toluene

Partial Pressure of Toluene in waste gas stream 0.0104 psia |
Parameter "k" for Toluene 0.551 Note:

Tupical values of "k" and "m" for sorme
Parameter "m" for Toluene 0.110 common YOCs are shown in Table A,

Enter the cost data for the carbon adsorber:

Desired dollar-year 2020
CEPCI* for 2020 567.5|CEPCI value for 2020 | 390.6| 19’9'9|
Annual Interest Rate (i) 5|percent* |" B percent is a default value. User should enter current prime bank. rate.

=CEPLCI iz the Chemical Engineering Plant Cost Index. The use of CEPC in this spreadsheet iz not an endorsement of the index For purpose of cost escalation or de-escalation, but is there merely to allow For
availability of a well-known costindex to spreadshest users. Use of other well-known cost indexes [e.g.. M&S] iz acceptable.

Electricity (Pus) 50.1380 per kWh

Steam (P, $5.00 per 1,000 Ibs* = 45,000,000 bz is a default value, User should enter actual value, if known, I |
Cooling Water (P..) 5355 per 1,000 gallons of water® =43 551,000 gallonz is a default value. User should enter actual walue, if known,

Operator Labor Rate 52748 per hour* =427 48hour iz a default value, Uszer should enter actual value, iF known,

Maintenance Labor Rate 530.23 per hour* ™ $30.23hour is a default value. User should enter actual value, iF known, IF the rate iz not known, uze 110 x operatar labar rate.

Carbon Cost (CC) 54.20 per Ib =44 200b 1= a default value based on 2018 rarket price. User should enter actual walue, iF known.

Re-Sale Value of Recovered VOC (P,..) 50.33 per Ib* =40 3¥b iz a default value for recovered toluene based on 2018 data. User should enter actual value of recovered WYOCHAR, if known,

Disposal/Treatment Cost for Recovered VOC (D) 5$0.00 per Ib* = $bis a default value for dispozal andlor treatment of recovered YOCHAP. User should enter actual walue, if known, Enter zero if t

If known, enter any additional costs for site preparation and building construction/modification:

Site Preparation [SP) = 50|~ Default value. Uszer zhould enter actual value, iF known.
Buildings (Bldg) = 50|~ Default value. Uszer should enter actual walue, iF known.
Equipment Costs for auxiliary equipment (e.g., ductwork,
dampers, and stack) (EC..) = 532,000|™ Default value, Uzer should enter actual value, if known,

Contingency Factor (CF) 10.0 percent* |" 10 percent i= a default value, The contingency Factor should be between 5 and 15 percent,




The following design parameters for the carbon adsorber were calculated based on the values entered on the Data Inputs tab. These values were used to prepare the costs shown on the Cost Estimate tab.
Type of Carbon Adsorber: Fixed-Bed Carbon Adsorber with Steam Regeneration

Name of VOC Controlled: Toluene

Calculated Value

Parameter Equation
Quantity of Toluene Recovered:
Quantity of Toluene Recovered (Wvoc) =

Woge =My X B, XE= 6.239 tons/year
Time required for Desorption (8g) = 6 hours
Time for Adsorption (8,) = 12 hours

Time Available for Desorption = B, (No/Ny) = 6 hours

Adsorber Parameters:

Equilibrium Capacity at the Inlet (Wamnaw) = kxp" = 0.333 Ib. VOC/lh. Carbon

Working Capacity (w.) = 0.5 X Weymag = 0.167 Ib. VOC/Ib. Carbon
Adjustment Factor for Adorber Vessel Material (F,. ) = 1.0 (* stainless Steel, 304)
Number of Bed Desorhing (Np) = Ny - Ny = 1 Bed
Number of Bed Adsorbing (N,) = 2 Bed
Volumetric Flow Rate for each Vessel (Q') = /M, = 4,000 acfm/Bed
Carbon Bed Thickness (t,) = |Vend0r Specs 3.30 ft
Pressure Drop (AP.) = t, % (0.03679v, +1.107%107v, ") + 1 = 12.16 inches
Cooling Fan Operating Time (84) = 0.4x8p X (Nyx8,)/8,= 832 hours
Estimated Carbon Required:
Estimated Carbon Consumption (M.) for a continuously operated system = [Myoe/ W) X By (1+ Np/Ny) = 657 Ibs.
Carbon Required for each Vessel (M.') = M. f[N.+ Ny = 219 Ibs./Bed
Estimated Adsorber Vessel Dimensions and Surface Area:
Vessel Orientation = Horizontal
Vessel Diameter (D) = Vendor Specs 8.24 ft.
Vessel Length (L) = Vendor Specs 7.30 ft.
Surface Area of Adsorber Vessel (5) = X Dx(L+Df2) = 296 sq.ft
Electricity Consumption:
Electricity Consumed by the system fan (Q.) = (0.746kW/hp) x 2.5%10° x QX AP, X B, = 37,738 kWh/year
Electricity Consumed by the cooling fan (Q) = (0.746kW/hp) x 2.5x107 x QX AP, X8, = 5,661 kwWh/year
Electricity Consumed by the Cooling Water Fan (Q..) = (0.746kW/hp) x [2.52x107°x 100/n] % [Bs /0.6 % Bp X Ny X B1p/8, Jx 60 mins/hour] = 218 kwh/year
Total Estimated Electricity Consumption (Qg..) = Qsf + Qcf + Qcsf = 43,617 kWh/year
Steam Consumption:
Total Steam Consumption (Qsyesr) = =3.9%M,.. X8, = 44,335 |bs./year
Cooling Water Consumption:
Total Cooling Water Consumption (Q,.,) = =3.43xC/P,. = 152,070 gallons/year
Capital Recovery Factor:
Capital Recovery Factor for adsorber vessels and auxiliary equipment [ix(L+i)1/0(1+i)"-1]= 0.1295
(CFRabsorber)= Where n = Equipment Life and i = Interest Rate

lix(1+i)1/[(2+i)"-1]= 0.2310

Capital Recovery Factor for carbon (CRFzauen) =

Where n = Carbon Life and i = Interest Rate



Cost Estimate

Capital Costs

Estimated capital costs for a Fixed-Bed Carbon Adsorber with Steam Regeneration with the following characteristics:
VOC Controlled/Recovered = Toluene
Adsorber Vessel Orientation = Horizontal
Operating Schedule = Continuous Operation
Total Capital Investment (TCI) (in 2020 dollars)
Parameter Equation Cost
Costs for Each Carbon Adsorber Vessel (C,) = 271 xFnhx §o77E - 532,919
Total Cost for All Carbon Adsorber Vessels and Carbon(ECag.0) = 5.82x QP [Cc+(Ng+Np)xC]= $178,794
(Based on design costs or estimated using methods provided in Section 2
Auxiliary Equipment (EC,,,) = $32,000 and estimated boiler cost of $50,000) $82,000
Total Purchased Equipment Costs for Carbon Adsorber (A) = = ECagsore + ECaux = $260,794
Instrumentation = 0.10x A= Included in A
Sales taxes = 0.85x A= 522,167
Freight = 0.05x A= $13,040
Total Purchased Equipment Costs (B) = $296,001
Direct Installation Costs (in 2020 dollars)
Parameter Equation Cost
Foundations and Supports = 0.08xB= 523,680
Handling and Erection = 0.14xB= 541,440
Electrical = 0.04 x B = 511,840
Piping = 0.02xB= $5,920
Insulation = 0.01=xB= $2,960
Painting = 0.01=xB= $2,960
Site Preparation (SP) = )
Buildings (Bldg) = S0
Total Direct Costs (DC) = B + (0.3 x B) + SP + Bldg = $384,801
Total Indirect Installation Costs (in 2020 dollars)
Parameter Equation Cost
Engineering = 0.10xB= $29,600
Construction and field expenses = 0.05xB= 514,800
Contractor fees = 0.10xB= $29,600
Start-up = 0.02xB= 55,920
Performance test = 0.01=xB= $2,960
Total Indirect Costs (IC) = $82,880
Contingency Cost (C) = CF(IC+DC)= 546,768

Total Capital Investment DC+IC+ 28 x B) + SP + Bldg. $514,449 in 2020 dollars



Annual Costs

Direct Annual Costs

Parameter

Annual Electricity Cost =

Annual Steam Cost (C,) =

Annual Cooling Water Cost (C..) =
Operating Labor Costs:

Maintenance Costs:

Carbon Replacement Costs:

Direct Annual Costs (DAC) =

Indirect Annual Costs
Parameter

Overhead
Administrative Charges
Property Taxes
Insurance

Capital Recovery

Indirect Annual Costs (IAC) =

Recovered Solvent Credit/Disposal Costs

Disposal Cost
Parameter
VOC Disposal/Treatment Costs (Disposal ;)

VOC Recovery Credit
Parameter
Annual Recovery Credit for Condensate (RC)

Total Annual Cost (TAC) =

Equation Cost
Q’E|EC = PE|E|: = 56,019
3.50x My, x B, xP. = $222
3.43 X Co/P. X Py = $540
Operator = 0.5 hours/shift x Labor Rate x (Operating hours/8 hours/shift) $3,572
Supervisor = 15% of Operator 5536
Labor = 0.5 hours/shift x Labor Rate x (Operating Hours/8 hours/shift) 53,930
Materials = 100% of maintenance labor $3,930
Labor = CRF_; 0, % (Labor Rate = M_)/CRR = $12
Carbon = CRF_,rpen x CCx M. x 1.08 = 5689
$19,450 in 2020 dollars

Equation Cost
= 60% of sum of operator, supervisor, maintenance labor Plus maintenance

materials 57,181
=2% of TCI 510,289
=1% of TCI $5,144
=1% of TCI §5,144
= CRFagsorner % (TCI - [{1.08 x CC x M,) + (LR x M,/CRR)] = $66,230

593,989 in 2020 dollars

Equation Cost
=My X 6, %D xE= S0

Equation Cost
=M oype X B, xP o xE= 54,117

DAC + IAC + C + Disposal,. - RC $109,322 in 2020 dollars




Cost Effectiveness

Parameter

Total Annual Cost =

Annual Quantity of VOC Removed/Recovered =

Cost Effectiveness =

Equation

TAC =

WII'DC :mll'Df X SSXE:

Total Annual Cost (TAC) / Annual Quantity of VOC Removed/Recovered =

Cost
$109,322
6.24
$17,523.42

per year in 2020 dollars
tons/year

per ton of pollutants removed/recovered in
2020 dollars




Attachment B

Cost Effectiveness Analysis for Thermal Oxidizers



RESET

Select the type of oxidizer

Fiegener ative Thermal Oxidizer - |

Enter the following information for your emission source:

Composition of Inlet Gas Stream

Heat of
Concentration Lower Explosive Combustion Molecular Note: The lower explosion limit (LEL), heat of combustion and molecular weight for some
(ppmv) Limit {LEL) {ppmv}* (Btu//scf) Weight commonly used VOC/HAP are provided in the table below.
Toluene A2 11,000 4,274 §92.13

Enter the design data for the proposed oxidizer:

Number of operating hours/year 2,080 hours/year Percent Energy Recovery (HR) =

Inlet volumetric flow rate(Q,;} at 77°F and 1 atm. 20,000 scfm® 0 scfm is a default volumetric flow rate. User should enter actual value, if known.

Inlet volumetric flow rate(Q,;) (actual conditions) 20,900 acfm™® * 20,900 acfm is & default volumetric flow rate. User should enter actual value, if known.

Pressure drop (4P} 23 inches of water™ if known. . .

Maotor/Fan Efficiency (£) 60 percent® * 50% is & default fan efficiency. User should enter actual value, if known.

Inlet Waste Gas Temperature (T,;) 77 °F

Operating Temperature (Tg) 2,000 °F* * Mote: Default value for Tfi is 2000°F for thermal regenerative oxidizers. Use actual value if known. Tfi for regenerative oxidizers typically between 1800 and 2000
Destruction and Removal Efficiency (DRE) 98.5 percent

Estimated Equipment Life 20 Years*® * 20 years is the typical equipment life. User should enter actual value, if known.

Heat Loss (n) 1 percent® * 1 percent is a default value for the heat loss. User should enter actual value, if known. Heat loss is typically between 0.2 and 1.5%.

Enter the cost data:

Desired dollar-year 2020

CEPCI* for 2020 541.7|Enter the CEPCl value for 2020 | 541.?|201E! CEPCI

Annual Interest Rate (i) 5 Percent

Electricity (Costy.a) 0.138 $/kWh

Natural Gas Fuel Cost {Costs,g) 0.00712 $/scf

Operator Labor Rate $26.61 per hour " $26.61per hour is a default labor rate. User should enter actual value, if known.

Maintenance Labor rate $27.40 per hour " $27.40 per howr is a default labor rate. User should enter actual value, if known.

Contingency Factor (CF) 10.0 Percent 10 percentis & default value for construction contingencies. User may enter values between 5 and 15 percent,

* CEPCI is the Chemical Engineering Plant Cost Escalation/De-escalation Index. The use of CEPCI in this spreadsheet is not an endorsement of the index for
purposes of cost escalation or de-escalation, but is there merely to allow for availability of a well-known cost index to spreadsheet users. Use of other
well-known cost indexes (e.g., M&S) is acceptable.

BACT Template Version 071315



Cost Estimate

Direct Costs
Total Purchased equipment costs (in 2020 dollars)

Incinerator + auxiliary equipment® (A) =

Equipment Costs (EC) for Regenerative Oxidizer =[2.664 x 100,000 + (13.98 x Qtot)] x (2020 CEP1/2016 CEPCI) = $546,578 in 2020 dollars
Instrumentation® = 0.10xA= 354,658
Sales taxes = 0.03xA= 516,397
Freight = 0.05xA= 527,329

Total Purchased equipment costs (B) = 5644,962 in 2020 dollars
Footnotes

a - Auxiliary equipment includes equipment (e.g., duct work) normally not included with unit furnished by incinerator vendor.
b - Includes the instrumentation and controls furnished by the incinerator vendor.

Direct Installation Costs (in 2020 dollars)

Foundations and Supports = 0.08xB= 351,597
Handlong and Errection = 0.14xB= 390,295
Electrical = 0.04xB= 525,798
Piping = 0.02xB= 512,239
Insulation for Ductwork = 0.01xB= 56,450
Painting = 0.01xB= 56,450
Site Preparation (5P) = S0
Buildings (Bldg) = S0
Total Direct Installaton Costs = 5193,489
Total Direct Costs (DC) = Total Purchase Equipment Costs (B) + Total Direct Installation Costs = 5838,450 in 2020 dollars

Total Indirect Installation Costs (in 2020 dollars)

Engineering = 0.10xB= 564,496
Construction and field expenses = 0.05xB= 532,248
Contractor fees = 0.10xB= 564,496
Start-up = 0.02xB= 512,899
Performance test = 0.01xB= 56,450

Total Indirect Costs (IC) = 5120,589
Continency Cost (C ) = CF(IC+DC)= 5101,904

Total Capital Investment = DC+I1C+C $1,120,944 in 2020 dollars



Direct Annual Costs

Annual Electricity Cost =Fan Power Consumption x Operating Hours/year x Electricity Price = $26,906
Annual Fuel Costs for Natural Gas = Cost;,. % Fuel Usage Rate x 60 min/hr = Operating hours/year $3E-,?29|
Operating Labor Operator = 0.5hours/shift x Labor Rate = (Operating hours/8 hours/shift) $3,459
Supervisor =15% of Operator 5519
Maintenance Costs Labor = 0.5 hours/shift x Labor Rate x {Qperating Hours/8 hours/shift) 53,562
Materials = 100% of maintenance labor 53,562

Direct Annual Costs (DC) = 574,737 in 2020 dollars

Indirect Annual Costs

=60% of sum of operating, supervisor, maintenance labor and
Overhead maintenance materials 56,661
Administrative Charges =2% of TCI 522,419
Property Taxes =1% of TCI 511,209
Insurance =1% of TCI 511,209
Capital Recovery = CRF[TCI-1.08(cat. Cost)] 589,947
Indirect Annual Costs (IC) = $141,446 in 2020 dollars
Total Annual Cost = DC+IC= $216,184 in 2020 dollars

Cost Effectiveness

Cost Effectiveness = (Total Annual Cost)/{Annual Quantity of VOC/HAP Pollutants Destroyed)

Total Annual Cost (TAC) = $216,184 per year in 2020 dollars
VOC/HAP Pollutants Destroyed = 12.31 tons/year
Cost Effectiveness = 517,566 per ton of pollutants removed in 2020 dollars




Attachment C

SCAQMD Evaluation A/N 2562397



SOUTH COAST AIR QUALITY MANAGEMENT DISTEICT -r'“‘ﬁ e 1
EHGINEERING AND COMPLIAKCE OFFICE ATH Tace
SEE BELOW T=-31-15
APPLICATION PROCESSING AND CAL CULATIONS N
PO no PC
Digital Printing Press
Lagal Owner v B2280
ST OpeTatoE: SOUTHERN CALIFCENIA GRAPHICS

8432 STELLER DR
CULVER CITY, CA 920232-2489%9

Equi preant
Lagation: SAME LS ABOVE

Equipment Descripticon:

L/H S5e2397 (P} no PO, previously RI15 Exempt]

Digital Laser Offset Printing, Hewlett Packard, Model HP Indigo 10000,
5/H I15000132, &-Color Umits, 21.5-Inch Sheet Width.

HistorE

The company is currently operating two sheet-fed IB-dried
lithographic printing presses with a facility limit of 2038 pounds VOO
per month per facility. The company has also accepted a 10-ton per
vear limit of VOC to be excluded from the Title V program.

In this project, the company is adding a laser offset printer as
described above. This printer was installed in 2012 and had been
cperated under Bule 21% exemption status for low usages of VOC
materials. The company is expecting higher usages, which will not be
qualified for the Rule 219 exemption.

Based on the District compliance database, the facility has been
cperating at the above facility without creating any public nuisance
and without receiving any HC or HOV.

Process Descripticon

The company prints reports, inserts, magazines, brochures, and
other printed items, using lithographic and digital printing
technology. The following are its normal and maximom operating
schedules:

Hr/dy dyiwk wk/yr
Hormal 24 7 52
Maximum 24 7 52

In this project, a new type of offsectting printing technology by
HP is proposed. In the HP Indigo printing process, a laser beam
creates an image on a smooth surface plate (called a PIP). Then,

proprietary HP ink (called Electrolnk) adheres to the plate. Then,
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the wet image is transferred to a heated blanket, before being printed
on & final substrate

This added offset step enhances the creation of high image
resolution, much better than conventional direct laser printing, since
normal paper surfaces are either just too porous, too rough or too
glossy, not an ideal surface for a high resolution image that a laser
beam is capable to produce on a PIP. In addition, apecial Electrolnk,
that is semi-transparent, can be used to adapt to different fimal
substrate surfaces, forming as an intermediary base layer, to be
followed by final printing layers. &3 a result, indigo printing
ocutput is much closer in appearance to conventional offset
lithography.

The Electrolnk is currently not regulated, not subject to Rule
1130. However, these inks contain above 5 pounds of VOO per gallon.
With high usage throughputs, VOC emissions above the Rule 2148
exemption thresholds, 3 pounds per day or 6o pounds per calendar
month, are expected from each printing unit. Therefore, each printing
unit is then subject to Rule 201 and 203. In this project, the
equipment was already installed and initially operated with low usage
throughputs below Rule 219 exempticn.

Emission Calculations

The emission sources are primarily organic solvents contained in
Electrolnks and thinners (called imaging oil). The applicant
estimates an average and maximum daily usage of 2.5 and 3.75 gallons
respectively of ElectrolInks and 0.5 and 0.75 gallons respectively of
an imaging oil. Electrolnks contain a maximom VOO of 5.39% pounds per
gallon. The imaging oil contains ©.34 pound of VOO per gallomn. The
following are the estimate VOC emissions from this printer:

MAXTMOM VOC (R1=EZ)

(6.34¥0.75)+(5.39%3.75) lbs/day = 24.37 lba/fday

AVERAGE VOC (R1=R2)

(6.34X0.5)+(5.3%%2.5) lbs/day = 16.65 lbs/day

The following are AEI and HSRE entries for this project:
RAEIS:
Vo< (BEl1=RZ)

la.65/24 1bs/hr .69 lba/shr
M3R:

24.5%7/24 1bs/hr 1.04 lbs/hr

VOC (R1=RZ)
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Please note that since the company proposes to bubble the above
emis=sions into the monthly limit of 2038 pounds of ROG, the 30-DA in
HSER is manually set to Zero.

BACT Ewvaluation

The proposed egquipment is equipped with an integral air pollution
control (APC) system, consisting of an oil/water separator and a
refrigeration condenser.

Spent water from the press contains a small amcount of imaging
2il. The built-in separator separates the imaging oil from spent
water. The recycled water is safe and legal to discharge in the city
wWaste water atream. The recycled oil iz being re-used in the press.

VOC emissicns from the use of imaging oil in this press are
captured and passing through a built-in refrigeration condenser. The
condensed VOC is being re-used in the press without the nesd to
constantly adding imaging oil as comparsed to older models of laser
offset printing presses manufactured by HP.

The equipment, including the press and the built-in APC, is not
vented outside the building. The APC is working in a closed-loop
system, without any stack opening. Fugitive emissions from the
equipment are negligible, without creating any odors around the
equipment.

The built-in APC aystem is therefore considered BACT to control
VOC emissicns from this type of digital printing press.

Rule Ewvaluation

RBule 212(c) (1): This gaction requires a public notice for all new or modified parmit umits
that may emilf alr contaminants located within 1,000 fest from the cuber

boundary of a school.

A RBule 212({c) (1) notice will ke triggered since
there is a school within 1,000 fr from the
facility.

RBule 212(c) (2): This gection requires a public notice for all new or modified facilities
that have on-site enlssion increases axcpeding any of The dally maximms as
spacified by Fule I12(g].

The proposed project results in no net emission
increases facility-wide. Therefore, a Bule
212({c) {2) public notice will noct be triggered.
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Bule 212 (c) (3):

Rule 212 (g):

Bule

BEule

BEule

Bule

Bule

401L:

402:

442:

1130:

1171:

This section requires & public notice for all new or modified permit unit
with incresses in emisslons of toxic alr contaminants listed in Table I of

Rule 1401 resulted in MICR greater than 1E-§ per permli unlt or greater
than 10E-6 per facility.

The proposed project doss not result in any
emission increases of TACs. A RBule 212(c) (3)
public notice will not be triggered.

This sactlsn requires a public notlos for all new or medifled soursas that
hawve squlpment epdssion increases exoeeding any of the dally maxlmims as
spacified by Fule Z12(g].

The proposed project results in emission increases
of VOO emissions. The proposed condition Ho. B

limits the monthly emissions from all digital
printing cperations to less than 833 pounds per
month, equivalent to less than 30 pounds of WOC
per day. Therefore, a Rule 212(g) public notice
will not be triggered.

Visible emissions are not expected with the proper
cperation of the equipment.

Huisance is not expected with the proper operation
of the equipment. There is no complaint history

for this company at this location based on the
District computer database.

A1l VOC emissions from digital printing coperations
at this facility shall be conditioned to a maximum
limit of not more 833 pounds per month, in
compliance with Rule 442 (Condition Ho. 3).

Graphic art materials as defined in RBule 1130 are
not used in the proposed digital printer.
Therefore, this project is not subject to Rule
1130 requirements.

VOC-containing materials are not used for cleaning
in the proposed project. Therefore, this project
is expected to be in compliance with Rule 1171
requirements.
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Rule 1401: Based on the supplied MSDS5, Electrolnks and image
o0il do not contain any Bule 1401 TACs. Therefore,
compliance with this rule is expected.

Recommendation

The proposed project is expected to comply with all applicable
District Rules and REegulations. Approval of a permit to operate with
the following conditions is recommended:

1. Operation of this eguipment shall be conducted in accordance with all data and specifications submitbed with
the application under which this permit is issued unless otherwise noted below,

2. This equipment shall be properdy maintained and kept in good operating condition at al times,

3. This equipment shall be operated in compliance with Rules 442 and 1171.

4. The ownerjoperator shall maintain all press doors in the closed position at all times when the press is
operating. The owner/operator shall only open the doors to change consumables, repair paper jams, or conduct
urgent maintenance. Once the doors opened, the press shall be automatically shut down.

5. The ownerjoperator shall operate the integral VOC recovery systems of the press at all imes in accordance
with the HP Indigo owner's manual.

6. The owner/operator shall not leave containers of Eledtrolnk, Imaging Oil, or any other VOC-tontaining
materials open when not in use.

7. The owner/operator shall store all Eledtrolnk, Imaging Oil, and any other VOC-containing materials in vapor
tight containers.

8. Materials used in this equipment shall not contain any toxic air contaminants identified in Rule 1401, Table 1
with an effective date of September 10, 2010 or earlier.

9. The total quantity of volatile organic compounds (WOC) emissions released to the atmosphere from this facility
shall be less than 2038 pounds in any calendar month.

10. The total quantity of volatile organic compounds (VOC) emissions released to the atmosphere from all digital
printing operations at this facility shall be less than 833 pounds in any calendar month.

11. In addition to the record kesping requirements in Rule 109, the operator shall keep adequate records for this
fadiliy to verify the following:

A, Density of each ink in pounds per gallon.

B. The percentage by weight of lithographic oils in eadh ink.

C. The ink absorption factor as specified by cument District guidelines.
. The VOC content of fountain solutions, wash materials, and any other
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materials used in pounds per gallon as applied, induding water and
exempt compounds, and in volume percent (fountain solution only).

E. Other data as required to verify compliance with conditions spedified
in this permit.

12. To maintain exemption from the Titke V requirements, the total guantity of VOC emissions from this facility
shall be less than 10 tons (20,000 pounds) in any 12 calendar month period. If the records generated after the
end of any calendar month show that the total fadlity VOC emissions for the previous 12 calendar months exceed
the emission limit of this condition, the operator shall submit an initial Tidle V permit application and obtain a Tide
V permit pursuant to the requirements specified in Rule 3003, Exceedance of the VOC emission limit of this
condition shall not subject any equipment at this fadlity to new source review requirements if the operator
complies with all other permit conditions that are applicable to such equipment.

13. To ensure compliance with the emission limits of this permit, the operator shall:

A, In addition to the recordkeeping requirements of Rule 109, the operator shall keep adequate records for
all equipment and operations that are required to have written permits or are exemipt from written permits
pursuant to Rule 219 at this facility to verify VOC emission in pounds and the VOC content of each material as
applied (including water and exempt compounds)..

B. Within 14 calendar days after the end of each calendar month, total and record VOC emissions for the
calendar month and for the previous 12 calendar month period from all equipment and operations that are
required to have written permits or are exempt from written permits pursuant to Rule 219, The record shall
include any procedures used to account for control device efficiendies and/or waste disposal. | shall be signed
and certified for accuracy by the highest ranking individual responsible for compliance with District Rules.

C. Maintain a single list which includes only the name and address of each person from whom the fadlity
acquired VOC-containing material regulated by the District that was used or stored at the fadlity during the
preceding 12 months.,

D Retain all purchase invoices for all VOC-containing material used or stored at the fadility, and all waste
manifests for all waste VOC-containing material removed from the fadility.

14 . Material safety data sheets for all materials used at this facility shall be kept current and made available to
District personnel upon request.

15 . All records required by this permit shall be prepared in a format which is acceptable to the District, retained
at the fadility for a minimum of five years, and made available to any District representative upon request.
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EVALUATION REFOET
Company Collotvps Labels International Inc,
Application#  JE111
Plant # 17334
L Backsroumd:

Collotype Labels International Inc. (CLIT) has applied for an Authority to Constract andior Permit
to Ciperate the following equipment:

522 TV Press-Sheetfed Press UV Coaters, Heidelberz, SM74
513 COZ Multi Coatings Printing Press, Heidelberg, CD74

5-24 6000 Indigo, HP Indizo 6000 Digital Press

S-25 G600 Indigo, HP Indigo 6600 Digital Press

5-26 G300 Indigo, HP Indigo 6800 Digital Press

5-27 UV Presses (2 Digicon Series 2 and 1 Digicon Series 3), Omesa Digicon Series 2 and 3

CLI is prepanng o mstall and operate two bthosraphic presses, three digital presses and three
flewographic TNV presses in the Fall of 2016, These presses are being installed as part of an
expansion project at their location at 21 Execative Way, Mapa, CA

Becanse the estimated emissions from the flexographic presses which only wse ultraviolet coatines
are less than 3,000 Tbs'yr, the UV Presses are grouped as one source as allowed in the District’s
Erouping policy (Growping of Coating, Adbesive, or Printing Operations info 3 Single Permitbed
Sowarce) and identified as 5-27.

A Emission Calculations:
a2l and 5-23 Heidelbers Presses
Based on the proposed new permit conditions for the 5-22 and 5-23, the following emissions are
ectimated:
Table I — Emission Caloulations for 5-21 and 5-23
Tasge Teage VOO  Retemtiom | POC | PoC!
Material Facier
Material Name Mawnfacterer | (hevr) | Obiday) |
Tnk
Soy-Based Offiat Great Westam Ink 200 488 Q8D 95| loog 0.4
UV Offsat Ink Siaguark 3500 413 0 83 L] 0.0
Varnizh
Eub Rogistant Great Westorn Ink 1777 LIE o5 | 4o 0.4
Asuooas Varnizh Micoat &000 074 o5 | 1m0 0.
UV Flaxo Varnish Siaguoark 3784 o o5 L] oo
TV Asti Seuff Warnish 543 0 o3 0.0 0.0 |
1 280 days'yr of operation

% Retention Factor of 95% for Non-Heatset Lithopraphic Printing Operations per Regulation §-20-409.
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Tsspe Thaze WOC  Fetemtion | BOC | POCL
Maierial Facter
Clean-ap
Explorar Press
Alpha B Solutions 1050 0B B40.0 3.2
Cakifoenia Wash Boticher Systems To Q4E 3360 13
VOC Fxumpt Momr Cleaner ~ Mora Prodncts B 0El 3.0 15
Founiwin Soluton
Comcentrate
Suprams B168 Vamn International 3 is7 1581 1e
Drnck Fount Sisgwark £ 11 B39 0.3
TOTAL COMBINED
FMIRSIONS FOR 522 and
3 2553.5 10.0

For operating flexibility in the event that the POCs m the inks and cleamup solventts can be
replaced with WPOCs, an equal amommt of WPOC amissions is estimated from 5-22 and 5-23.

NPOC =2503 .5 Thiyr
HNPOC = 10 In/day

a2t S-20, and -2 HP Digital Presses
5-24 6000 Indigp Digitsl Press is a pre-centified source (Application # 24060), per 2-1-415.3. 5
25 and 5-26 &600 and S8 Digital Presses are second and third generation models of the sams
pre-certified G000 model Enhancerments have been made to the newer presses to improve caphume,
contrel, snd rense of ViC materials. Hence, the emissions profile of the pre-certified G000 press
are 3 comservative estimate for the §600 and G500 models.

Emissions of 3 digital press depend on the print job. The 2010 performeance test of the HP Indigo
M) press was conducted over a variety of operations. It was concluded that the worst case primt
job (one that has high coverage using the highest amount of ink for a 24-hoor peried) results inan
organic emissions rate of 0.63 Ihvhr. To reduce their facility potentisl to emit, the spplicant agreed
to limit operation of all three digital presses to 2440 days per year of operation per press. Asmaming
the orpamic emissions are POC, the total emissions for a 24 hour, 240 day per year operation are as
follows:

TABLE II — Emissions for 6000 Indizo Digital Press (Application 24060, P# 21086)

Prollutant Lb/hr Lb/day Lbvyear Toms/'year

POC 0.63 1517 3620 181

The emissions shove are for all materisls used for the press. Based on the performance test that
ectimated worst case emiscions, the throughputs of the materials nced in this press are the
following:

HP Electrolzks 44465 by
HP Recycle Agent 118 zaliyr
HP Imaging Oil 215 galiyr

HP Imaging Azent 24 galiyr
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Because the facility agreed to 240 days per year of operation for each digital press, the pre-
certified press template permit condition will not be imposed. Instead, the permit conditions. for
the digital press will be similar to the template conditions adjusted to reflect the less operating
days.

5-27 UV Presses
The ultraviolet coatings used at 5-27 have no VDT content But there is solvent cleanop of the
presses. The following emissions are estimated from the solvent clesnup (CeramClean Sobv-I) at
5-2T:

POeC = 100 zalfym(2.10 Ib/'gal) =210 Iba'yr

NBOC =210 InfT
NPOC is estimated to be same as POC to allow for operating flexibility. Their daily emissions
{operating 250 days/yr) is estimated o be the following:

POC = 210 Thiyr/260 dayshr = 0.8 Ihiday
NPOC = 0.8 I/day

TABLE IIT — Application Commulative Increase Summary

Seurce POC (Ibiyr) POC (TFY) NPOC (Ibvr) | NPOC (IFY)
522 & 523 2504 130 2504 130

524 3620 151

525 3620 131

5-26 3620 151

527 210 0.11 210 0.11

TOTAL 13,691 6.35 2804 141
TOXICS

Feview of the Material Safefy Data Shests for prinfing operstion indicates the existence of byl
ghycol ethers fom 5-22, 5-23 (CASE 112-3-4 of Nicoat Aqueons Varmich and CAS# 111-76-2 of
Drock Fount, VOC Exempt Metering Foller Cleaner, Supreme 8168), anmd 5-27 (CAS2 111-76-2
in Ceram{lean Solv-Tt MSDS). Comparing total POC Emissions to the scresming level shows that
total POC emissions are below screening irigger leval:

Table IV — Toxic Emissions

Tomic BOC (Thim) POC {Th'hry* Trigzer Level {Thhr)
Glycol Ether 2504 + 210 =280 3 3l

* Accumes worst-case operation of 260 days per year and 4 howrs per day.
Hence, a Health Risk Screening Analyzis (HE5A) is not required.

Statement of Compliance:

The pew prnting presses (5-X2 through 5-27) are subject to and will comply with District
Fepulation 8, Fule 20, and Section 302 and Section 309, Begulation 8-20-302 identifies the WO
stamdards for inks, coafings, and sdhesives, while Fepulstion 8-20-309 idenfifies the WOC
standards for cleamng produocts. The ink wsed by CLIT is either UV or very low m VO s if any.
In addition the cleaning prodocts are aleo very low in ViOC s,

Best Available Control Technolosy (BACT)

Because the daily emissions from 522 through 5-26 will exceed 10 pounds per worst-case day
(See Table I and IT), BACT review is required






