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777 12th Street, Suite 300 

 

Sacramento, CA 95814 

 

 
 BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION 
 

DETERMINATION NO.: 365 & 366 

DATE: 7/23/24 

ENGINEER: Felix Trujillo, Jr. 

Category/General Equip Description: Printing Process 

Equipment Specific Description: 
Printing Press/Box Finishing - Flexographic – Non-
Heatset 

Equipment Size/Rating: 
<6,371 lbs VOC/year (BACT #149) and 
≥ 6,371 lbs VOC/year (BACT #176) 

Previous BACT Det. No.: 149 & 176 
 
 
A review of the District’s permit database showed the District’s only flexographic printing presses 
are for box finishing corrugated packaging operations.  Therefore, this BACT determination will only 
apply to box finishing operations.  The San Joaquin Valley Air Pollution Control District’s graphic 
arts rule (Rule 4607) includes a category for flexographic specialty inks with VOC content limits that 
are higher than other flexographic inks.   Sacramento Air Quality Management District’s Rule 450 
(Graphic Arts Operations) does not include a category for flexographic specialty inks.  Therefore, 
SMAQMD Rule 450 is more stringent for these inks.  The SMAQMD rule does not include any heat 
set flexographic printing operations.  Therefore, this BACT will not address heat set flexographic 
printing operations. 
 
BACT ANALYSIS 
 
A: ACHIEVED IN PRACTICE (Rule 202, §205.1a) 
 
The following control technologies are currently employed as BACT for flexographic printing 
presses that are non-heatset by the following air pollution control districts: 
 
 

United States Environmental Protection Agency (US EPA) 

 
BACT 
Source: EPA RACT/BACT/LAER Clearinghouse 
 
A search of the EPA BACT Clearinghouse under Process Code 41.021 (Printing -  Packaging) for a 
time period of 01/01/2014 to 05/03/24 resulted in the list down below for flexographic printing.    
 

http://cfpub.epa.gov/rblc/index.cfm?Action=search.BasicSearch
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RBLC ID Facility Name Permit No. Permit Date 

WI-0297 Green Bay Packaging, Inc. 79-DMM-129 12/10/19 

IL-0127 Winkpak Heat Seal Corporation 14040006 10/05/18 

LA-0321 Graphic Packaging International, Inc. PSD-LA-819 04/10/17 

IA-0112 American Packaging Corporation 16-A-013-P 04/04/16 

 
All of the above permits were based on PSD-BACT, which is based on a case-by-case basis and 
applied to major sources.  This BACT will only apply to minor sources, therefore, these PSD BACTs 
will not be referenced under this BACT determination. 
 
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 
  
This regulation applies to facilities at which publication rotogravure, product and packaging 
rotogravure, or wide-web flexographic printing presses are operated and that are located at a plant 
site that is a major source of HAPs as defined in 40 CFR 63 Subpart A, §63.2.  Although this 
NESHAP applies only to major sources of HAPs, it will be considered achieved in practice in the T-
BACT evaluation for minor sources.  
 
Subpart KK limits organic HAP emissions of product and packaging rotogravure or wide-web 
flexographic printing (capable of printing substrates greater than 18 inches in width) to the following:  
 
§63.825(b) Each product and packaging rotogravure or wide-web flexographic printing affected 
source shall limit organic HAP emissions to no more than 5 percent of the organic HAP applied for 
the month; or to no more than 4 percent of the mass of inks, coatings, varnishes, adhesives, 
primers, solvents, reducers, thinners, and other materials applied for the month; or to no more than 
20 percent of the mass of solids applied for the month; or to a calculated equivalent allowable mass 
based on the organic HAP and solids contents of the inks, coatings, varnishes, adhesives, primers, 
solvents, reducers, thinners, and other materials applied for the month. 
 
 

California Air Resources Board (CARB) 

 
BACT 
Source: BACT Determination Tool 
             BACT Guideline Tool 
 
CARB has revised their BACT Clearinghouse and it is now listed as the Technology Clearinghouse 
to comply with Assembly Bill 617 to establish and maintain a statewide Technology Clearinghouse.  
The Technology Clearinghouse includes two tools that relate to BACT.  The BACT Determination 
Tool lists BACT determinations (contain limits that a specific piece of equipment (or process) has 
been required to meet within the district) from the California air districts and out of state agencies.  

https://www.ecfr.gov/current/title-40/chapter-I/subchapter-C/part-63/subpart-KK
https://ww2.arb.ca.gov/BACT-Tool
https://ww2.arb.ca.gov/our-work/programs/technology-clearinghouse/clearinghouse-tools/bact-guidelines-tool
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The BACT Guideline Tool lists guidelines (provide an overview of the limits that may be required 
when a source type is permitted) from the California air districts. 
 
The BACT Determination Tool listed only one BACT determination from the SCAQMD under 
Application No. 377979 (6/27/01).  This BACT is listed under the SCAQMD Major Source BACT 
category.  This SMAQMD BACT will only apply to minor sources.  Therefore, the SCAQMD BACT 
determination will not be referenced under this BACT determination.  
 
The only BACTs that were listed under the BACT Guideline Tool were from the SJVAPCD, 
SCAQMD and BAAQMD.  The referenced BACTs from these air districts are included in the BACT 
sections of these air districts under this BACT document.  The BACT Guideline Tool also listed the 
now rescinded BACTs from the SJVAPCD, which are shown down below.  These rescinded BACTs 
are no longer applicable and will not be referenced under this BACT determination. 
 

BACT 
No. 

Active 
Date 

Title Rescinded 

4.7.4 9/22/06 
Flexographic Printing – Corrugated Boxes, High 

End Graphics 
8/16/23 

4.7.5 2/25/98 
Flexographic Printing – Heatset Inks on Low-

Porosity Glossy Paper and Plastic Film 
5/11/22 

4.7.9 10/7/99 
Flexographic Printer – High-End Graphics 

Printing on Clay Coated Paper 
5/11/22 

4.7.12 4/17/01 
Flexographic Printing – High-End Graphics, Heat-

Set Inks, on High-Porosity Material 
8/16/23 

4.7.14 11/9/04 
Flexographic UV Printing – High-End Printing of 

Labels, Tags and Forms 
8/16/23 

4.7.15 9/22/06 
Flexographic Printing – Corrugated Boxes, Low-

End Graphics 
8/16/23 

 
RULE REQUIREMENTS: 
None 
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Sacramento Metropolitan AQMD (SMAQMD) 

 
BACT 
 
Source: SMAQMD BACTs #’s 149 & 176 (12/22/17) 
 

Flexographic Printing Press/Box Finishing That Are Non-Heatset (#149) Emitting 
< 8,683 Lbs Uncontrolled VOC Per Year 

VOC 

Use of materials (as defined in SMAQMD Rule 450 – Graphic Arts) compliant with 
SMAQMD Rule 450, use of inks with a VOC content (less water and exempt 
compounds), use of adhesives with a VOC content (less water and exempt 
compounds) not exceeding 0.044 lb/gal, and no VOC clean-up solvents. (A) 

NOx No standard 

SOx No standard 

PM10 No standard 

PM2.5 No standard 

CO No standard 

(A) The high-end and low-end graphics limits were derived from SJVAPCD BACT Guidelines 4.7.4 and 
4.7.15, which were rescinded on 8/16/23 and are no longer applicable.  Therefore, this BACT will re-
evaluate the VOC content for inks and not refence the rescined BACTs and associated limits. 

 

Flexographic Printing Press/Box Finishing That Are Non-Heatset (#176) Emitting 
≥ 8,683 Lbs Uncontrolled VOC Per Year 

VOC 

Use of materials (as defined in SMAQMD Rule 450 – Graphic Arts) compliant with 
SMAQMD Rule 450 – Graphic Arts, use of inks with a VOC content (less water and 
exempt compounds) of 0.3 lb/gal for low-end graphics, use of VOC content not 
exceeding 1.1 lb/gal (less water and exempt compounds) for high-end graphics, use of 
adhesives with a VOC content (less water and exempt compounds) not exceeding 
0.044 lb/gal, no VOC clean-up solvents and a VOC control device that has an overall 
system efficiency (collection and destruction) of at least 98.5% for VOC. (A) 

NOx No standard 

SOx No standard 

PM10 No standard 

PM2.5 No standard 

CO No standard 

(B) The high-end and low-end graphics limits were derived from SJVAPCD BACT Guidelines 4.7.4 and 
4.7.15, which were rescinded on 8/16/23 and are no longer applicable.  Therefore, this BACT will re-
evaluate the VOC content for inks and not refence the rescined BACTs and associated limits. 

 

https://www.airquality.org/StationarySources/Documents/Printing%20Flexographic%20Press%20%20Box%20Finishing%20%20NonHeatset%20BACT%20149%20%20176.pdf
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The SMAQMD has a BACT trigger level of 0 lb/day. 
 
T-BACT 
 

T-BACT for Flexographic Printing Presses/Box Finishing that are 
Non-Heatset (#149) 

Emitting < 8,683 LBS Uncontrolled VOC per Year 

Pollutant Standard 

Organic HAP/VHAP 
(T-BACT) 

Compliance with the flexographic printing presses/box finishing BACT VOC 
limits and HAP emission limits of Section 63.825(b) of 40 CFR 63 Subpart 
KK. 

 

T-BACT for Flexographic Printing Presses/Box Finishing that are 
Non-Heatset (#176) 

Emitting ≥ 8,683 LBS Uncontrolled VOC per Year 

Pollutant Standard 

Organic HAP/VHAP 

(T-BACT) 
Compliance with the flexographic printing presses/box finishing BACT VOC 
limits and HAP emission limits of Section 63.825(b) of 40 CFR 63 Subpart 
KK and a VOC control device that has an overall system efficiency 
(collection and destruction) of at least 98.5% for VOC. 

 
RULE REQUIREMENTS: 
 
Rule 450 – Graphic Arts Operations (10/23/2008) 
 

MATERIAL TYPE 
VOC CONTENT LIMITS g/l (lb/gal) 

Less water and exempt compounds 

Printing Ink 300 (2.5) 

Adhesive 150 (1.25) 

Coating 300 (2.5) 

 
VOC Content for Solvent Cleaning Materials: 
 

Material Type 
 

VOC Content Limits 
g/l (lb/gal) 

Including Water and Exempt Compounds 

General (e.g., maintenance, repair, solvent, 
wipe) Cleaning 

25 (0.21) 

 

Application Equipment Cleaning 

http://www.airquality.org/ProgramCoordination/Documents/rule450.pdf
http://www.airquality.org/ProgramCoordination/Documents/rule450.pdf
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Material Type 
 

VOC Content Limits 
g/l (lb/gal) 

Including Water and Exempt Compounds 

General (not specifically listed below) 25 (0.21) 

Flexographic Printing 25 (0.21) 

Specialty Flexographic Printing (A) 100 (0.83) 

Ultraviolet/Electron Bean Inks (Except Screen 
Printing)  

100 (0.83) 

(A) Specialty flexographic printing applies to printing on polyethylene, polyester and foil substrates.  This 
BACT applies to box finishing, which does not cover these types of substrates.  Therefore, this limit does 
not apply. 
 

Control Devices Control Efficiency: 
Control Devices for flexographic Printing Presses must have an overall system efficiency of 67%. 
 
 

South Coast AQMD (SCAQMD) 

 
BACT  
Source: SCAQMD BACT Guidelines for Non-Major Polluting Facilities, page 103 
 

Printing (Graphic Arts) - Flexographic 

VOC 
Inks with ≤ 1.5 lbs VOC/gal, less water and exempt compounds (1990); or use of UV/EB 
or water-based inks/coatings ≤ 180 g VOC/L. Compliance with AQMD rules 1130 and 
1171 (2-2-2018) 

NOx No standard 

SOx No standard 

PM10 No standard 

PM2.5 No standard 

CO No standard 

 
The SCAQMD has a BACT trigger level of 1 lb/day. 
 
T-BACT 
There are no T-BACT standards published in the clearinghouse for this category. 
 

https://www.aqmd.gov/docs/default-source/bact/bact-guidelines/bact-guidelines-2024/part-d_bact-guidelines-for-non-major-polluting-facilities.pdf
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RULE REQUIREMENTS: 
Reg XI, Rule 1130 – Graphic Arts (5/2/2014) 
 

Graphic Art Material 
VOC Content Limits 

g/l (lb/gal) Less water and exempt compounds 

Adhesive 150 (1.25) 

Coating 300 (2.5) 

Flexographic Fluorescent Ink  300 (2.5) 

Flexographic Ink: Non-Porous 
Substrate  

300 (2.5) 

Flexographic Ink: Porous Substrate   225 (1.9) 

 
An emission control device must have a control efficiency of at least 95% and the emission 
collection system must have a collection efficiency of at least 90%. 
 
Reg XI, Rule 1171 – Solvent Cleaning Operations (5/1/2009) 
 

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

Cleaning of Coatings or Adhesives Application Equipment 25 (0.21) 

Cleaning of Ink Application Equipment 

General 25 (0.21) 

Flexographic Printing 25 (0.21)) 

Specialty Flexographic Printing (A) 100 (0.83) 

Ultraviolet Ink/Electron Beam Ink Application Equipment (except 
screen printing) 

100 (0.83) 

(A) Specialty flexographic printing applies to printing on polyethylene, polyester and foil substrates.  This 
BACT applies to box finishing, which does not cover these types of substrates.  Therefore, this limit does 
not apply. 

 
 
 
 
 
 
 
 
 
 
 
 
 

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
http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/rule-1171.pdf?sfvrsn=4
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San Joaquin Valley APCD (SJVAPCD) 

 
BACT 
 
Source: SJVAPCD BACT Guideline 4.9.12  (9/22/06)  
 

 Corrugated Box Gluer   

VOC Use of adhesives with a VOC content of 0.021 lb-VOC/gal (less water and exempt 
compounds)  

NOx No standard 

SOx No standard 

PM10 No standard 

PM2.5 No standard 

CO No standard 

 
The SJVAPCD has a BACT trigger level of 2 lb/day. 
 
RULE REQUIREMENTS: 
 
Rule 4607 – Graphic Arts and Paper, Film, Foil and Fabric Coatings (12/18/2008) 
 
VOC content limits for inks, coatings, and adhesives 
 

Material 
Grams of VOC per liter (lb/gal), less water and 

exempt compounds, as applied 

Flexographic Ink on Porous Substrates 225 (1.88) 

Inks 300 (2.5) 

Coatings 300 (2.5) 

Adhesives 150 (1.25) 

 
VOC content limits for flexographic specialty ink 
 

Material   
Grams of VOC per liter (lb/gal), less water and 

exempt compounds, as applied 

Metallic Ink  460 (3.8)  

Matte Finish Ink   535 (4.5)   

Metallic Ink and Matte Finish Ink on 
Flexible Package Printing  

383 (3.2) 

http://www.valleyair.org/busind/pto/bact/chapter4.pdf
http://www.valleyair.org/rules/currntrules/r4607.pdf
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VOC content limits for solvent cleaning 
 

Type of Solvent Cleaning Operation 
Limit Grams of 

VOC/Liter of Material 
(lb/gal) 

Product Cleaning During Manufacturing Process; or Surface 
Preparation for Coating, Ink, or Adhesive Application 

25 (0.21) 

Repair and Maintenance Cleaning 25 (0.21) 

Cleaning of Coating or Adhesive Application Equipment 25 (0.21) 

Cleaning of Ink Application Equipment 

General and Flexographic Printing 25 (0.21) 

Cleaning of Ink Application Equipment 

Ultraviolet Ink/Electron Beam Ink Application Equipment 
(except screen printing) 

100 (0.83) 

 
Flexographic printing presses venting to a control device must have an overall capture and 
control efficiency of 75% on a mass basis. 
 
 

San Diego County APCD (SDAPCD) 

 
Source: NSR Requirements for BACT, page 45 
 

Graphic Arts Operations (< 5 tons/year) 

VOC 1. Use of low VOC fountain solution (< 6% VOC by volume), 
2. Capture & recycle blanket and roller tray wash, 
3. Use of cleanup solvent which has either less than 200 g VOC/l or vapor pressure of 

less than 5 mm HG at 20OC, and 
4. Use of metering roll cleanup solvent which has either less than 100 g VOC/l or vapor 

pressure less than 10 mm HG at 20OC, and 
5. Use of inks which have a VOC content of less than 300 g/l (2.5 lb/gal) 

NOx No standard 

SOx No standard 

PM10 No standard 

PM2.5 No standard 

CO No standard 

 

https://www.sdapcd.org/content/dam/sdapcd/documents/permits/SDAPCD-BACT-Guidance.pdf
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The SDCAPCD has a BACT trigger level of 10 lb/day.  The applicant may choose to limit the 
potential to emit from the equipment to less than 10 lb/day for each pollutant in lieu of meeting the 
stated BACT requirement. 
 
T-BACT 
There are no T-BACT standards published in the clearinghouse for this category.  
 
RULE REQUIREMENTS: 
 
Regulation 4, Rule 67.16 – Graphic Arts Operations (Adopted 11/9/2011 & Effective 05/09/12) 
 
a) Graphic arts materials, except adhesives, must contain < 300 g VOC/l (2.5 lb/gal) 

 
b) Adhesives containing not more than 150 grams of VOC per liter (1.25 lb/gal), as applied, less 

water and less exempt compounds 
 

c) Fountain solutions containing not more than 5% VOC by volume or fountain solutions 
containing not more than 8.5% VOC by volume refrigerated to a temperature below 60 degrees 
F 
 

d) Cleaning material must have a VOC content less than 100 g/l or the total VOC vapor pressure 
of the cleaning material is 5mm of Hg at 20OC or less. 
 

Control devices must have a capture and control efficiency of 85% by weight. 
 
 

Bay Area AQMD (BAAQMD) 

 
Source: BAAQMD BACT Guidelines, Document #83.1, 06/20/95 
 

Flexographic Printing Line 

VOC 
Water reducible inks with either: < 1.5 lb VOC/gal coating or < 10% by volume VOC: 
and no VOC clean-up solvents 

NOx No standard 

SOx No standard 

PM10 No standard 

PM2.5 No standard 

CO No standard 

 
The BAAQMD has a BACT trigger level of 10 lb/day. 
 
T-BACT 
This guideline  also lists these standards as TBACT. 
 

https://www.sdapcd.org/content/dam/sdapcd/documents/rules/current-rules/Rule-67.16.pdf
https://www.baaqmd.gov/~/media/files/engineering/bact-tbact-workshop/coating-sources/83-1.pdf?rev=282990d4364a45ada3a82423c953bdab
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RULE REQUIREMENTS: 
 
Reg 8, Rule 20 – Graphic Arts Printing and Coating Operations (11/19/2008) 
 

Product 

Product Limit 
grams VOC per liter of product as applied, less 

water and exempt solvent 
(lbs/gal) 

Less than: 

Ink 300 (2.5) 

Flexographic Ink Porous Substrate  225 (1.9) 

Flexographic Ink Non-Porous Substrate 300 (2.5) 

Coating  300 (2.5) 

Adhesive 150 (1.25) 

Web Splicing Adhesive 300 (2.5) 

 
Cleaning Product Limits: 
 

Equipment 
VOC g/l (lb/gal) 
including water 

For Press Equipment, except Other Press Parts  

Flexographic Press 25 (0.21) 

Specialty Flexographic Press 100 (0.83) 

Adhesive Application Equipment 25 (0.21) 

Ultraviolet Ink Removal, Any Press Type 100 (0.83) 

Other Press Parts 25 (0.21) 

 
Emission control systems must have an overall efficiency of 75% on a mass basis. 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.baaqmd.gov/~/media/files/planning-and-research/rules-and-regs/reg-08/rg0820.pdf?la=en


BACT Determination 
Printing Press/Box Finishing Non-Heatset Flexographic 
Page 12 of 18 
 
 

Summary of Achieved in Practice Control Technologies 

 

SUMMARY OF ACHIEVED IN PRACTICE CONTROL TECHNOLOGIES 

VOC 1. Use of inks with < 1.5 lbs VOC/gal, less water and exempt compounds; or use of 
UV/EB or water-based inks/coatings < 180 g VOC/L (1.5 lbs VOC/gal), less water 
and exempt compounds, and use of adhesives with a VOC content not exceeding 
0.021 lb/gal, less water and exempt compounds.  No VOC clean-up solvents with 
use of water-based inks/coatings. – [BAAQMD, SCAQMD, SJVAPCD] 

2. Use of materials compliant with SCAQMD Rule 1130 and 1171, BAAQMD 
Regulation 8 Rule 20, SJVAPCD Rule 4607 or SMAQMD Rule 450. – [SCAQMD, 
SMAQMD, BAAQMD, SJVAPCD] 

3. Use of materials compliant with SDCAPCD Rule 67.16. – [SDCAPCD] 

NOx No standard – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD] 

SOx No standard – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD] 

PM10 No standard – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD] 

PM2.5 No standard – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD] 

CO No standard – [SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD] 

 
Emission limits for inks, coatings, adhesives and solvent cleaning are consistent across SCAQMD 
Rule 1130 and 1171, SMAQMD Rule 450, BAAQMD Regulation 8 Rule 20 and SJVAPCD Rule 
4607.  The difference is the SJVAPCD Rule 4607 includes a category for flexographic specialty 
inks, with VOC content limits that are higher than for other flexographic inks, while the SMAQMD 
Rule 450 does not.  Therefore, SMAQMD Rule 450 is more stringent for these inks.  Also, the 
SCAQMD, BAAQMD and SJVAPCD rules separate the ink into porous (225 g/l) and non-porous 
(300 g/l) substrates, which the SMAQMD does not.  For this application, the SCAQMD, BAAQMD 
and SJVAPCD rules would be more stringent for porous substrates.  But this will not affect the 
selection of BACT for the ink, because the BACT limit will be set by the BAAQMD and SCAQMD 
BACTs.  The BAAQMD BACT #83.1 has not been updated since 1995 and only shows the use of 
water-based inks with less than 1.5 lb VOC/gal and no VOC clean-up solvents.  It has been shown 
that UV/EB inks are also low VOC emitting (https://www3.epa.gov/ttn/catc/cica/files/fuv-eb.pdf) and 
have been included on the SCAQMD BACT as an option in addition to the water-based inks and 
coatings.  SMAQMD Rule 450 and SCAQMD Rule 1171 allow a higher VOC content for solvent 
cleaning for UV/EB inks, which will be addressed by compliance with Rule 450.  The cleaning of the 
coatings will be addressed by the Flexographic Printing limit of Rule 450 (0.21 lb VOC/gal, including 
water and exempt compounds), since there is no specific limit for UV/EB coatings.  Therefore, this 
BACT will combine the BACT requirements from the BAAQMD and SCAQMD.       
 

https://www3.epa.gov/ttn/catc/cica/files/fuv-eb.pdf
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The following control technologies have been identified as the most stringent, achieved in practice 
control technologies: 
 

BEST CONTROL TECHNOLOGIES ACHIEVED 

Pollutant Standard Source 

VOC Use of materials compliant with SMAQMD Rule 
450 – Graphic Arts, use of inks with < 1.5 lbs 
VOC/gal, less water and exempt compounds; 
or use of UV/EB or water-based inks/coatings 
< 180 g VOC/L (1.5 lbs VOC/gal), less water 
and exempt compounds, and use of adhesives 
with a VOC content not exceeding 0.021 lb/gal, 
less water and exempt compounds.  No VOC 
clean-up solvents with use of water-based 
inks/coatings. 

BAAQMD, SCAQMD, SJVAPCD  

NOx No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

SOx No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

PM10 No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

PM2.5 No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

CO No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

 
 
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.  
 
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 1. Thermal oxidizer 
2. Carbon adsorber 

NOx None 

SOx None 

PM10 None 
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Pollutant Technologically Feasible Alternatives 

PM2.5 None 

CO None 

 
VOCs: As shown above, thermal oxidation and carbon adsorption are technologically feasible. 
According to the BAAQMD BACT Guideline 83.1, an overall system efficiency (capture and control 
efficiencies combined) of 98.5% for VOCs is technologically feasible for these types of operations. 
 
Cost Effectiveness 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 (except coating 
operations): 

 
Pollutant Maximum Cost ($/ton) 

VOC 25,300 

NOX 35,300 

PM10 11,400 

SOX 18,300 

CO 300 
 

Cost Effectiveness Analysis Summary 
 

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 on 10/17/16. The electricity (11.24 cents/kWh) and natural gas (6.41 dollars/1,000 cubic 
feet) rates were 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  and addition of 
two percentage points and rounding up the next higher integer rate. The labor (Occupation Code 
51-5112: Printing press operators) and maintenance (Occupation Code 49-9099: Installation, 
maintenance, and repair workers, all others) rates were based on data from the Bureau of Labor 
Statistics for California. 
 
A. Carbon Adsorber: 
 

As shown in Attachment B, the cost effectiveness for the add on carbon adsorber system to 
control VOC was calculated to be $25,300.06/ton. The following basic parameters were used in 
the analysis. 

 
 Equipment Life = 15 years 
 
 Total Capital Investment = $426,981 
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 Direct Annual Cost = $11,548 per year 
 
 Indirect Annual Cost = $69,918 per year 
 
 Recovery Credit = - $2,071 per year 
 
 Total Annual Cost = $79,395 per year 
 
 VOC Removed = 3 tons per year 
  
 Cost of VOC Removal = $25,300.06 per ton reduced 
 

A detailed calculation of the cost effectiveness for VOC removal with a carbon absorber is 
shown in Attachment B. Uncontrolled VOC emissions of 6,371 lb/year or greater is the 
cost-effective threshold for control equipment using carbon absorption control technology. 

 
B. Thermal Oxidizer: 
 
 Equipment Life = 20 years 
 
 Direct Cost = $1,750,236 
  
 Direct Annual Cost = $73,874 per year 
 
 Indirect Annual Cost = $241,345 per year 
 
 Total Annual Cost = $315,219 per year 
 
 VOC Removed = 8.9 tons per year 
 
 Cost of VOC Removal = $35,300 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 17,800 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 6,371 lb per year or greater must be reached 
in order for the carbon adsorption control option to be cost effective. Uncontrolled VOC emission 
level of 17,800 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 $25,300 per ton controlled.  
 
With EPA’s cost data, the highest allowable uncontrolled emission rate to not require add-on control 
devices will be updated to 6,371 lb/year based on the cost of carbon adsorption. 
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C: SELECTION OF BACT 
 

BACT FOR FLEXOGRAPHIC PRINTING PRESS/BOX FINISHING THAT ARE 
NON-HEATSET (#365) 

EMITTING < 6,371 LBS UNCONTROLLED VOC PER YEAR 

Pollutant Standard Source 

VOC Use of materials compliant with SMAQMD 
Rule 450 – Graphic Arts, use of inks with < 
1.5 lbs VOC/gal, less water and exempt 
compounds; or use of UV/EB or water-based 
inks/coatings < 180 g VOC/L (1.5 lbs 
VOC/gal), less water and exempt 
compounds, and use of adhesives with a 
VOC content not exceeding 0.021 lb/gal, less 
water and exempt compounds.  No VOC 
clean-up solvents with use of water-based 
inks/coatings. 

SMAQMD, SCAQMD, BAAQMD 

NOx No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

SOx No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

PM10 No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

PM2.5 No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

CO No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 
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BACT FOR FLEXOGRAPHIC PRINTING PRESS/BOX FINISHING THAT ARE 
NON-HEATSET (#366) 

EMITTING ≥ 6,371 LBS UNCONTROLLED VOC PER YEAR 

Pollutant Standard Source 

VOC Use of materials compliant with SMAQMD 
Rule 450 – Graphic Arts, use of inks with < 
1.5 lbs VOC/gal, less water and exempt 
compounds; or use of UV/EB or water-
based inks/coatings < 180 g VOC/L (1.5 lbs 
VOC/gal), less water and exempt 
compounds, and use of adhesives with a 
VOC content not exceeding 0.021 lb/gal, 
less water and exempt compounds.  No 
VOC clean-up solvents with use of water-
based inks/coatings. A VOC control device 
that has an overall system efficiency 
(collection and destruction) of at least 
98.5% for VOC. 

SMAQMD, SCAQMD, BAAQMD 

NOx No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

SOx No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

PM10 No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

PM2.5 No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 

CO No standard 
SMAQMD, SCAQMD, SJVAPCD, 
SDCAPCD, BAAQMD 
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D: SELECTION OF T-BACT 
 
Toxics are in the form of VOCs and may also be exempt compounds.  T-BACT for flexographic 
printing presses/box finishing operations was determined to be the following:   
 

T-BACT FOR FLEXOGRAPHIC PRINTING PRESSES/BOX FINISHING THAT ARE 
NON-HEATSET (#365) 

EMITTING < 6,371 LBS UNCONTROLLED VOC PER YEAR 

Pollutant Standard Source 

Organic 
HAP/VHAP 
(T-BACT) 

1. Compliance with the flexographic printing presses/box 
finishing BACT VOC limits and HAP emission limits of 
Section 63.825(b) of 40 CFR 63 Subpart KK. 

NESHAP 40 CFR 63 
Subpart KK 

 

T-BACT FOR FLEXOGRAPHIC PRINTING PRESSES/BOX FINISHING THAT ARE 
NON-HEATSET (#366) 

EMITTING ≥ 6,371 LBS UNCONTROLLED VOC PER YEAR 

Pollutant Standard Source 

Organic 
HAP/VHAP 

(T-BACT) 

1. Compliance with the flexographic printing presses/box 
finishing BACT VOC limits and HAP emission limits of 
Section 63.825(b) of 40 CFR 63 Subpart KK and a VOC 
control device that has an overall system efficiency 
(collection and destruction) of at least 98.5% for VOC. 

NESHAP 40 CFR 63 
Subpart KK 

BAAQMD BACT 
Guideline 83.1 
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Attachment B 
Cost Effectiveness Analysis for Carbon Adsorption 

 

 
 
 
 



 







 
 
 
 
 
 
 
 

Attachment C 
Cost Effectiveness Analysis for Thermal Oxidizers 



 
 
 
 
 
 
 

 



 
 

 
 



 
 

 


