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Unit Size/Rating/Capacity: < 12,667 lbs uncontrolled VOC

BACT Determination Information

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

 2.Use of materials compliant with SMAQMD Rule 466 – Solvent Cleaning.
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N/A -- Generic BACT Determination

Printed: 11/6/2020

Comments: T-BACT:
 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 – Solvent Cleaning.
 3.Comply with VOC emission standards of SMAQMD Rule 441 – Organic Solvents.

Jeff Quok        Phone No.: (916) 874-4863        email:   jquok@airquality.org
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No Standard
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BACT Determination Date:BACT Determination Number:

No Standard

Permit Number:

PRINTING PRESSEquipment Description:

Equipment Location:

Equipment Information

Unit Size/Rating/Capacity: ≥ 12,667 LBS UNCONTROLLED VOC PER YEAR

BACT Determination Information

 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 – Solvent Cleaning.

ROCs Standard:
Technology 
Description:

Basis:

NOx Standard:
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Description:

Basis:
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PM10 Standard:
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Cost Effective

 

 

 

N/A -- Generic BACT Determination

Printed: 11/6/2020

Comments: T-BACT is equivalent to BACT

Jeff Quok        Phone No.: (916) 874-4863        email:   jquok@airquality.org

264 9/22/2020
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BACT Template Version 071315 

777 12th Street, Third Floor 

 

Sacramento, CA 95814 

 

 
 BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION 
 

DETERMINATION NO.: 263 & 264 

DATE: 9/22/2020 

ENGINEER: Jeffrey Quok 

 
Category/General Equip Description: Printing Process 

Equipment Specific Description: 

BACT # 263: Digital Printing – Liquid 
Electrophotography < 12,667 Lbs Uncontrolled 
VOC Per Year 
 
BACT # 264: Digital Printing – Liquid 
Electrophotography ≥ 12,667 Lbs Uncontrolled 
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 – 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 – 
liquid electrophotography by the following air pollution control districts: 

 

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

 
 
 
 
 
 
 
 
US EPA 
 
 
 
 
 
 
 
 

BACT 
Source: EPA RACT/BACT/LAER Clearinghouse 
 

For Digital Printing - Liquid Electrophotography 

Pollutant Standard 

VOC No standard 

NOx No standard 

SOx No standard 

PM10 No standard 

PM2.5 No standard 

CO No standard 

 

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

 
 
 
 
 
 
 
 
 
 
 
US EPA 

 
T-BACT 
There are no T-BACT standards published in the clearinghouse for this 
category. 
 
RULE REQUIREMENTS: 
40 CFR 63 Subpart KK – 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. 
[40 CFR §63.820] 
 
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. 
 

ARB 

 

BACT 
Source: ARB BACT Clearinghouse 

 
T-BACT 
There are no T-BACT standards published in the clearinghouse for this 
category. 
 
RULE REQUIREMENTS: 
None. 
 
 
 
 
 
 
 
 
 

For Digital Printing - Liquid Electrophotography 

Pollutant Standard 

VOC No standard 

NOx No standard 

SOx No standard 

PM10 No standard 

PM2.5 No standard 

CO No standard 
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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 lbs VOC/year 

Pollutant Standard 

VOC 

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

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

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

NOx No standard 

SOx No standard 

PM10 No standard 

PM2.5 No standard 

CO No standard 

(A) A control efficiency of 80% is based on EPA’s Air Pollution Control Cost 
Manual for Refrigerated Condensers, pg 2-15 
(https://www3.epa.gov/ttn/catc/dir1/cs3-1ch2.pdf). This assumed control 
efficiency is subject to change as more test data becomes available. 

 
 

For Digital Printing - Liquid Electrophotography ≥ 8,683 lbs VOC/year 

Pollutant Standard 

VOC 

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 – Solvent 
Cleaning. 

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

NOx No standard 

SOx No standard 

PM10 No standard 

PM2.5 No standard 

CO No standard 
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District/Agency Best Available Control Technology (BACT)/Requirements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SMAQMD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
T-BACT 
 

For Digital Printing - Liquid Electrophotography ≥ 8,663 lbs VOC/year 

Pollutant Standard 

VOC 

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 – Solvent 
Cleaning. 

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

 
RULE REQUIREMENTS: 
Rule 450 – 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 – 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: 

Solvent Cleaning Activity 
VOC limits 
g/l (lb/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) 

(iii) Medical Devices & pharmaceuticals 800 (6.7) 

(C) Repair and Maintenance Cleaning 
VOC limits 
g/l (lb/gal) 

(i) General 25 (0.21) 

(ii) Electrical apparatus components & electronic 
components 

100 (0.83) 
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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: 

 
Where: 
CE = Control device efficiency, % by mass 
CL = Collection efficiency, % by mass 
ACTi = Actual VOC content of material “i,” grams per liter 
LIMi = Applicable VOC limit for material “i" in Section 301, grams per 
liter 
Ui = Usage of material “i,” liters per calendar quarter. 

 
Since the costs and feasibility of installing control equipment depend on the 
operation and type of control equipment, this alternative isn’t considered 
achieved in practice. Alternative emissions control equipment options are 
addressed in the cost effective analysis. 
 
Rule 441 – 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. 
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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 

[kg/hr] (lbs/hr) 
Daily Emission Limit 

[kg/day] (lbs/day) 

Organic Materials Organic 
Materials which come into 
contact with a flame or is 
baked, heat-cured or 
heat-polymerized, in the 
presence of oxygen 

[1.4] (3.1) [6.8] (15) 

Photochemically Reactive 
Solvents 

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

Material 
Hourly Emission Limit 

[kg/hr] (lbs/hr) 
Daily Emission Limit 

[kg/day] (lbs/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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
BACT  
Source: SCAQMD Evaluation A/N 562397 (See Attachment C) 
 

For Digital Printing - Liquid Electrophotography 

Pollutant Standard 

VOC 
Integral air pollution control 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 1130 – 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 1171 – 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. 
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District/Agency Best Available Control Technology (BACT)/Requirements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
South Coast 
AQMD 

 
Solvent Requirements: 

Solvent Cleaning Activity 
VOC limits 
g/l (lb/gal) 

(A) 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) 

(iii) Medical Devices & 
pharmaceuticals 

800 (6.7) 

(B) Repair and Maintenance 
Cleaning 

 

(i) General 25 (0.21) 

(ii) Electrical apparatus 
components & electronic 
components 

100 (0.83) 

(C) Cleaning of coatings or 
adhesives application 
equipment 

25 (0.1) 

(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 District’s Regulation XI. The collection system for 
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 – 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 “Large digital printing operation” are required to maintain 
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 ft2/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 
exempt from, the following rules… (See Rule 66.1 for full list). 
 
Exemptions 
This rule does not apply to digital printing operations [Section(b)(1)(X)]. 
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District/Agency Best Available Control Technology (BACT)/Requirements 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bay Area AQMD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

For Digital Printing - Liquid Electrophotography 

Pollutant Standard 

VOC 
Collect and control emissions with an overall emission rate 
equivalent to 2.5 lb/gal 

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: 
Reg. 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. 
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District/Agency Best Available Control Technology (BACT)/Requirements 

 
 
 
Bay Area AQMD 
 
 

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

 
 
 
 
 
 
 
 
 
 
San Joaquin 
Valley APCD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
BACT 
Source: SJVUAPCD 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 
12/18/08) 
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. 
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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%(A), 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%(A) 
[SCAQMD] 

3. Collect and control equipment with an overall emission rate equivalent to 2.5 
lb/gal [BAAQMD] 

4. Comply with VOC emission standards of SCAQMD Rule 1171. [SCAQMD] 
5. Comply with VOC emission standards BAAQMD Regulation 8, Rule 20, 

Sections 8-20-320 and 8-20-308. [BAAQMD] 
 
For Organic Solvent Operations: 
Comply with VOC emission standards of SMAQMD Rule 441. [SMAQMD] 

 

NOx N/A – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD, ARB, EPA] 

SOx N/A – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD, ARB, EPA] 

PM10 N/A – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD, ARB, EPA] 

PM2.5 N/A – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD, ARB, EPA] 

CO N/A – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD, ARB, EPA] 

T-BACT (VOC) N/A – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD, ARB, EPA] 

(A) A control efficiency of 80% is based on EPA’s Air Pollution Control Cost Manual for Refrigerated 
Condensers, pg 2-15 (https://www3.epa.gov/ttn/catc/dir1/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 lb/gal. In BAAQMD’s evaluation the integral air pollution system was calculated to have 
an overall emission control system equivalent to 0.55 lb/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 on EPA’s Air Pollution Control Cost Manual for 
Refrigerated Condensers. 
 
Digital printing is exempt from all districts’ graphic art rules and only requires record keeping 
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 
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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. 
Therefore, SMAQMD’s rule is considered more stringent than SCAQMD’s Rule. BAAQMD’s 
solvent cleaning rule is less stringent with a surface preparation solvent VOC limit of 50 g/l 
(0.42 lbs/gal) compared to SCAQMD & SMAQMD general solvent cleaning VOC limit of 25 
g/l (0.21 lbs/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, 
consisting of an oil/water separator and 
refrigerated condenser, with an assumed 
control efficiency of 80%(A) or equivalent 
system. 

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

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

SMAQMD 

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

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

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

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

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

VOC 

(T-BACT) 
No Standard 

SMAQMD, SCAQMD, SJVUAPCD, 
SDCAPCD, BAAQMD, EPA, ARB 

(B) A control efficiency of 80% is based on EPA’s Air Pollution Control Cost Manual for Refrigerated 
Condensers, pg 2-15 (https://www3.epa.gov/ttn/catc/dir1/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 

[kg/hr] (lbs/hr) 
Daily Emission Limit 

[kg/day] (lbs/day) 

Organic Materials which come into 
contact with a flame or is baked, heat-
cured or heat-polymerized, in the 
presence of oxygen 

[1.4] (3.1) [6.8] (15) 

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

Non-photochemically reactive solvents [200] (441) [1,350] (2,970) 
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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 states that “Lower VOC inks may be able to be 
developed, although the necessary properties of inks for some types of digital printing may 
preclude low-VOC formulations.” Therefore, low VOC inks currently aren’t technologically 
feasible.  
 
The table below shows the technologically feasible alternatives identified as capable of 
reducing emissions beyond the levels determined to be “Achieved in Practice” as per Rule 
202, §205.1.a. 
 

Pollutant Technologically Feasible Alternatives 

VOC VOC control device with 98.5% overall system efficiency(A) 

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 
CO TBD if BACT triggered 
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Cost Effectiveness Analysis Summary 
A previous general cost effectiveness analysis determined that 8,683 lb 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 lb VOC/year. 
HP Inc., Indigo Division (HP Indigo) has submitted vendor data for control costs of a digital 
printer to show that the 8,683 lb 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 lb VOC/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 sales tax rate was based on the District’s standard rate of 8.5% 
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 dimensions:  40’W x 60’L x 20’H (because the press room 

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 lb/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 lb/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 lb 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 lb 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 – LIQUID ELECTROPHOTOGRAPHY 
< 12,667 LBS UNCONTROLLED VOC PER YEAR 

Pollutant Standard Source 

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

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

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

SMAQMD,SCAQMD, BAAQMD 

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

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

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

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

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

(A) A control efficiency of 80% is based on EPA’s Air Pollution Control Cost Manual for Refrigerated 
Condensers, pg 2-15 (https://www3.epa.gov/ttn/catc/dir1/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 PRINTING – LIQUID ELECTROPHOTOGRAPHY ≥ 
12,667 LBS UNCONTROLLED VOC PER YEAR 

Pollutant Standard Source 

VOC 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 – Solvent 
Cleaning. 

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

SMAQMD 

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

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

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

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

CO No Standard 
SMAQMD, SCAQMD, SJVUAPCD, 
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 – LIQUID ELECTROPHOTOGRAPHY 

Pollutant Standard Source 

Organic 
HAP/VHAP 

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 
– Solvent Cleaning. 

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

SMAQMD 

 
 
 

 
APPROVED BY: 

 

Brian F Krebs 
 
 DATE: 

 
9/22/2020 



 

 

BACT Template Version 071315 

 
 
 
 

Attachment A 
Cost Effectiveness Analysis for Carbon Adsorption 

 
 
 
 



 

 

BACT Template Version 071315 



 
 

 



 
 



 
 

 

 
 



 
 



 

 

BACT Template Version 071315 

 
 
 
 
 

Attachment B 
Cost Effectiveness Analysis for Thermal Oxidizers 

 
 
 
 
 
 
 
 
 

 



 

 

BACT Template Version 071315 

 



 
 

 



 
 

 
 



 

 

BACT Template Version 071315 

 

 
 
 
 

Attachment C 
SCAQMD Evaluation A/N 2562397 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

  



 
 

 



 
 

  



 
 

 



 
 

  



 
 

 



 
 
 
 
 

 
 
 
 
 

Attachment D 
BAAQMD Evaluation Application #28111 

 
 
 
 
 
  



 
 

  



 
 

 



 
 

 



 
 

  



 
 

  



 
 

  



 
 

  



 
 

  



 
 

  



 
 

 


