
The Graphic Arts Coalition 

 Representing the Graphic Communications Industries 
 
 
 
November 19, 2018 
 
Ms. Karen Slattery 
Department of Environmental Management  
235 Promenade Street 
Providence, RI 02908  
 
On behalf of the Graphic Arts Coalition, composed of the Specialty Graphic Imaging 
Association (SGIA), Printing Industries of New England, and Flexographic Technical 
Association (FTA), thank you for the opportunity to review and comment on proposed 
revisions to Part 21, Control of Volatile Organic Compounds Emissions from Printing 
Operations, 250-RICR-120-05-21. 
 
Collectively, the GAC represents the printing industry with approximately 175 individual 
operations involved in printing, packaging, and publishing in the state. The printing 
industry employs more than 2,600 people and produces goods exceeding $0.5 billion. It 
is also important to note that about 80% of the printing industry are small businesses 
with 20 or fewer employees. Printing is a prime example of small business involved in 
manufacturing. 
 
Overall, the GAC supports the Rhode Island Department of Environmental Management 
(RI DEM) in its use of the U.S. Environmental Protection Agency’s (USEPA) 2006 
Control Techniques Guidelines for Offset Lithographic Printing and Letterpress Printing 
(hereafter referred to as the CTG) as the basis for developing RACT requirements for 
the commercial offset lithographic printing industry. The GAC, however, is concerned 
with several requirements in the draft regulation as they are either inconsistent with the 
latest version of the CTG or establish requirements that are far more stringent than what 
the CTG recommends.  
 
Given the size of the facilities that will now be subject to regulation, the RI DEM needs to 
revise the proposal to make it easier for these small businesses to understand and 
comply with the requirements. The proposed rule omits several important categories of 
information that are necessary to reduce the burden on small businesses subject to this 
rule, including: 
 

• Definition revisions and additions. 

• Conservative material use estimates that allow facilities to determine applicability 
by tracking material use volumes rather than completing complex and time 
consuming calculations. 

• Retention factors for inks and cleaning solutions used with towels kept in closed 
containers. 

• Capture efficiencies for materials used on heatset presses. 

• Specific testing requirements that are unique to the printing industry and are 
necessary to properly determine efficiency of add-on control devices 
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• The materials and frequency of the compliance recordkeeping requirements. 
 

Once again, thank you for the opportunity to review and comment on the proposed 
changes to the rule. We would be willing to meet with you to discuss our concerns with 
the current draft of the proposed regulation. Please feel free to contact Gary Jones, 
Specialty Graphic Imaging Association’s Director of Environmental, Health and Safety 
Affairs, at 703.359.1362 or (gjones@sgia.org) with any questions you may have 
regarding these comments. 
 
 
Sincerely yours, 

 
 
Gary Jones 
Director, EHS Affairs 
Specialty Graphic Imaging Association 
703-359-1363 
gjones@sgia.org 
 

 
Christine Hagopian, President 
Printing Industries of New England 
508-804-4152 
chagopian04@pine.org 

 
 
 
 

Doreen M. Monteleone, Ph.D. 
Principal, D2 Advisory Group, Inc. 
Sustainability Specialist, Flexographic Technical Association 
dmonteleone@flexography.org 
  

mailto:gjones@sgia.org
mailto:marcik@sgia.org
mailto:dmonteleone@flexography.org
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The GAC requests that the RI DEM make the revisions listed below as it moves forward 
with the rulemaking.  

 
21.5 Definitions 

 
Several definitions need to be added or revised to provide clarity and consistency with 
the CTGs. The additions and revisions are as follows: 
 

1. “Alcohol” means any of the following compounds, when used as a fountain 
solution additive for offset lithographic printing: ethanol, n-propanol, and 
isopropanol. 
  

2. “Alcohol Substitutes” means nonalcohol additives that contain VOCs and are 
used in the fountain solution. Some additives are used to reduce the surface 
tension of water; others are added to prevent piling (ink build-up). 
 

3. “Coldset” or “Nonheatset” means a lithographic printing process where the 
printing inks are set by absorption and/or oxidation of the ink oil, not by 
evaporation of the ink oils in a dryer.  For the purposes of this rule, use of an 
infrared heater or printing conducted using ultraviolet-cured or electron beam-
cured inks is considered non-heatset.   
 

4. “Heatset” means a lithographic printing process where the printing inks are set by 
the evaporation of the ink oils in a heatset dryer. 
 

5. “Heatset Dryer” means a hot air dryer used in heatset lithography to heat the 
printed substrate and to promote the evaporation of ink oils. 

 
6. “Lithography” means a planographic printing process where the image and 

nonimage areas are chemically differentiated; the image area is oil receptive and 
the nonimage area is water receptive.   
 

7. “Offset lithographic printing” means a printing process that transfers the ink film 
from the lithographic plate to an intermediary surface which is a rubber covered 
roller or blanket, which, in turn, transfers the ink film to the substrate. 
 

8. “Printing press” means a printing production assembly composed of one or more 
units used to produce a printed substrate including any associated coating, spray 
powder application, dryer, ultraviolet or electron beam curing units, or infrared 
heating units.  
 

9. VOC Composite Partial Vapor Pressure - The sum of the partial pressure of the 
compounds defined as VOCs.  VOC composite partial vapor pressure is 
calculated as follows: 

 

  PPc =
(Wi)(VPi) / MWi
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Wi = Weight of the “i”th VOC compound, in grams 
Ww = Weight of water, in grams 
Wc = Weight of exempt compound, in grams 
MWi = Molecular weight of the “i”th VOC compound, in g/g-mole 
MWw = Molecular weight of water, in g/g-mole 
MWc = Molecular weight of exempt compound, in g/g-mole 
PPc = VOC composite partial vapor pressure at 20°C (68°F), in  
VPi = Vapor pressure of the “i”th VOC compound at 20°C (68°F), in 

mm H 
 

10. “Sheet-fed” – means a printing process where individual sheets of substrate are 
fed into the press sequentially. 
 

11. “Web” – means a printing process where a continuous roll of substrate is fed into 
the press. 
 

21.6 Applicability 
 
The applicability of the flexible packaging provision needs to be limited to flexographic 
and rotogravure operations. When EPA issued the "Control Techniques Guidelines for 
Flexible Package Printing" in 2006, the manufacturing of flexible packaging was 
exclusively limited to these two printing technologies. The discussion on the 
manufacturing and processes used to produce flexible packaging is contained in Section 
II, Background and Overview and Section IV, Printing Processes and Emissions.  
 
There is a specific statement in Section IV, B that addresses the processes used to 
produce flexible packaging manufacturing technologies. The statement is as follows: 
 

B. Printing Processes and Emissions  
  
There are two types of printing processes used by flexible package printing 
facilities: (1) rotogravure printing; and (2) flexographic printing. 

 
Qualifying the applicability is critical to ensure that it is understood which printing 
technologies need to meet the requirements. Therefore, the applicability statement for 
flexible packaging should be revised as follows: 
 

C. This regulation applies to any flexographic or rotogravure press at a flexible 
package printing facility whose combined actual emissions, before controls, 
during any 12-month period equal or exceed three (3) tons of VOC’s.   

 
21.7 Emission Limitations 
 
21.7.1 Rotogravure and Flexographic Printing 
 

1. The referenced test methods for determining control device efficiency in Section 
21.7.1(D) for solvent destruction or solvent recovery except carbon adsorption 
needs to have EPA’s Method’s 18 and 25A added as a preferred or at least as an 
alternative option. Historically, emission testing using Method 25 produces 
inconsistent results for printing operations. EPA addressed this issue in the 
development and release of the Technical Support Document for Title V 
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Permitting of Printing Operations, which can be found at 
www3.epa.gov/ttnchie1/mkb/documents/TSD.pdf. EPA included a discussion in 
Chapter 5 addressing the conditions in which Method 25A can be used for 
determining destruction efficiency. Due to the fact that virtually all printing 
operations can meet the conditions identified by EPA, they are using Method 25A 
for compliance determination and as a result, Method 25A needs to be included 
as an option. 
  

2. The referenced test methods for determining compliance for carbon adsorption 
units should identify liquid-liquid mass balance as the preferred approach in 
Section 21.7.1(D). In the 1978 CTG for Graphic Arts – Flexography and 
Rotogravure (EPA-450/2-78-033) and the NEHSAP for the Printing and 
Publishing Industry (40 CFR Part 63 Subpart KK) the identified approach to 
determining compliance for carbon adsorption units is a liquid-liquid mass 
balance.  
 

3. The frequency for determining compliance for presses using carbon adsorption in 
Section 21.7.1(F) needs to be revised from being daily to monthly. Daily 
determinations of recovered solvent is neither practical nor economically viable. 
The amount of solvent that is captured by a carbon adsorption device requires 
the carbon beds to be stream stripped. Since the coverage of individual printed 
pieces vary based on the particular job being printed, solvent loading to a carbon 
adsorption unit will vary quite dramatically. On days where there would be light 
coverage, there may not be sufficient solvent to recover to demonstrate 
compliance. In addition, the facility will have to fire boiler or other fuel combustion 
units daily to create the steam, which is very costly and wastes precious natural 
resources. 
 
In the NEHSAP for the Printing and Publishing Industry (40 CFR Part 63 Subpart 
KK), EPA set out a monthly liquid-liquid mass balance compliance frequency. 
See 40 CFR 63.824 Standards: Publication rotogravure printing and 40 CFR 
63.825 Standards: 63.824 Standards: Publication rotogravure printing for the 
specific reference. EPA recognized the limitations of determining compliance 
using a liquid-liquid mass balance approach which is why a monthly frequency 
was imposed via the NESHAP, which is the most stringent of all EPA regulations 
for the printing industry.  
 

21.7.2 Offset Lithographic and Letterpress Printing 
 

1. The applicability statement in Section 21.7.2(C) for any heatset web offset 
lithographic or heatset web letterpress printing press with the potential to emit of 
25 tons per year of VOC or more is not consistent with the CTG. The CTG 
applicability threshold applies only to the emissions of ink oil and not total VOC 
from the press dryer. EPA purposely focused on ink oil or ink VOC as ink oil 
constitutes almost all of the VOC that is released in the dryer.  
 
On page 5 of the CTG, EPA states the following: 
 

“We recommend a different applicability threshold for the RACT 
recommendations in this CTG relating to heatset web offset lithographic 
printing and letterpress printing operations. Specifically, we recommend 
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applying the add-on control recommendations for heatset web offset 
lithographic printing operations and heatset web letterpress printing 
operations only to those presses with potential to emit from the dryer, 
prior to controls, of at least 25 tpy of VOC (petroleum ink oil) from heatset 
inks.     

 
Therefore, Section 21.7.2(C) should be revised to read as follows: 

 
B. The owner or operator of a heatset web offset lithographic printing press or 
heatset letterpress printing press with a web width to twenty-two (22) inches 
or more with the potential to emit at least 25 tons per year of VOC (petroleum 
ink oil) from the dryer, prior to controls, shall operate air pollution control 
equipment to: 

 
2. The use of the term “overall control” in Sections 21.7.2(C)(1) and (C)(2) needs to 

be deleted and replaced with “destruction” so that it is consistent with the CTG 
and does not introduce an unnecessary compliance demonstration requirement. 
IN addition, the section needs to recognize of the established capture efficiencies 
for the various input materials (e.g., ink, fountain solution, automatic blanket 
wash cleaning solutions).  
 
The term “overall” is used to describe a requirement that is the product of both 
the capture of VOC emissions and their subsequent destruction by the use of a 
capture/control system. EPA has clearly stated in both the CTG and the 
Technical Support Document for Title V Permitting of Printing Operations that 
capture testing is not required and that only a one time demonstration is 
necessary to demonstrate that the air flow is into the dryer (i.e., that the dryer is 
negative relative to the surrounding pressroom).  
 
On pages 18-20 of the CTG, EPA states:  
 

“This section provides a summary of some of the recommendations EPA 
has previously made to States concerning factors that may be considered 
in determining VOC emissions from offset lithographic printing and 
letterpress printing operations.  These factors are important for a number 
of reasons including determining whether a facility or a press exceeds the 
applicability thresholds recommended in this CTG or other applicability 
thresholds that a state may consider including in its regulations. The 
factors described below and other relevant factors are discussed in the 
1993 draft CTG, the 1994 ACT and USEPA’s 2007 Technical Support 
Document for Title V Permitting of Printing Operations. 
 
C. Carryover of VOC from Automatic Blanket Wash and Fountain Solution 

to Offset Lithographic Heatset Dryers 

 

We recommend using a 40 percent VOC carryover (capture) factor for 
automatic blanket washing when the VOC composite vapor pressure of 
the cleaning material is less than 10mm Hg at 20°C. 
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We recommend using a 70 percent VOC carryover (capture) factor for 
alcohol substitutes in fountain solution. 
 

D. Capture of Petroleum Ink Oil in Heatset Dryers 

 

For heatset web offset lithographic presses and heatset web letterpress 
presses, we believe capture efficiency for VOC (petroleum ink oils) from 
oil based paste inks and oil-based paste varnishes (coatings) can be 
demonstrated by showing that the dryer is operating at negative pressure 
relative to the surrounding pressroom. We recommend that as long as the 
dryer is operated at negative pressure, the capture efficiency for VOC 
from the heatset lithographic inks and varnishes (coatings) formulated 
with low volatility ink oils can be assumed to be 100 percent of the VOC 
(ink oils) volatilized in the dryer. We do not recommend conducting a 
capture efficiency test in this situation. Conventional heatset lithographic 
inks and varnishes are paste-type materials. The VOC in these materials 
are oils with high boiling points, which volatilize only within the dryer. 
Some ink oils, nominally 20 percent, are not volatilized and remain in the 
substrate. If other types (e.g., fluid type) of coating materials are used on 
a heatset lithographic press or a heatset letterpress press, we 
recommend that capture efficiency testing be conducted for the VOC from 
these other materials if the printer wants to take into account the effect 
that the dryer controls have on VOC emissions from these other types of 
coatings. The most common other types of coatings materials used on 
heatset presses are water based or radiation (ultra-violet light or electron 
beam) cured materials which generate minimal VOC emissions.” 

 

On page 64 of the Technical Support Document for Title V Permitting of Printing 
Operations, USEPA states:  
 

“5.5.2.2 Heatset Web Offset Lithographic Printing Presses - Inks and 
Coatings 
 
For heatset web offset lithographic presses, we believe capture efficiency 
for VOC (ink oils) from oil-based paste inks and oil-based paste varnishes 
(coatings) can be demonstrated by showing that the dryer is operating at 
negative pressure relative to the surrounding pressroom. In the 
September 1993 draft CTG for Offset Lithography (EPA, 1993b), and a 
letter written by John Seitz to the Graphic Arts Technical Foundation in 
1997 (EPA, 1997), we noted that as long as the dryer is operated at 
negative pressure, the capture efficiency for VOC from the heatset 
lithographic inks and varnishes (coatings) formulated with low volatility ink 
oils can be assumed to be 100 percent of the VOC (ink oils) volatilized in 
the dryer. Conventional heatset lithographic inks and varnishes are paste-
type materials. The VOC in these materials are oils with high boiling 
points, which volatilize only within the dryer. Some ink oils, nominally 20 
percent, are not volatilized and remain in the substrate. If other types 
(e.g., fluid) of coating materials are used on a heatset lithographic press, 
then capture efficiency testing is required for the VOC from these other 
materials. 
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5.5.2.3 Automatic Blanket Wash Materials and Alcohol Substitutes in 
Fountain Solution 
We addressed values for dryer carryover (capture) of low vapor pressure 
automatic blanket wash materials and alcohol substitute fountain solution 
materials used on heatset web offset lithographic presses in the ACT 
document for lithographic printing (EPA, 1994). Under that guidance, 
capture efficiency testing is not necessary for the VOC from low vapor 
pressure automatic blanket wash materials or for alcohol substitutes in 
fountain solution.  
 
We recommended 40 percent carryover (capture) for low vapor pressure 
automatic blanket wash materials and 70 percent carryover (capture) for 
alcohol substitutes in fountain solutions.” 

 
Therefore, Sections 21.7.2 (C)(1) and (C)(2) should be revised as follows: 
 

1. Achieve a ninety percent (90%) destruction efficiency if the air pollution 
control equipment is installed prior to January 1, 2019; 
 

2. Achieve a ninetyfive (95%) destruction efficiency if the air pollution 
control equipment is installed on or after January 1, 2019; or 

 
3. The exception limit in Section 21.7.2 (D)(3) needs to be revised to reflect that the 

110 gallons is for materials that do not meet either one of the limits as prescribed 
in (D)(1) or (D)(2). The limit as currently stated limits the total quantity of cleaning 
solvent use to 110 gallons and that was not the intent of the CTG. The 110 gallon 
provision in the CTG was to provide for operational flexibility allowing a covered 
facility the ability to use a limited quantity of cleaning solutions that did not meet 
the specified limit.  
 
Therefore, the condition should be revised to read as follows: 
 

3.  No more than one hundred ten (110) gallons of cleaning solvent not 
meeting the limits in either 21.7.2 (D)(1) or (D)(2) shall be used in any 12-
month period use.  

 
21.10 Compliance Demonstration/Testing 
 

1. As described above, EPA Methods 18, 25A, and liquid-liquid mass balance need 
to be added to the list of identified methods.  
 

2. Additional clarification in the form of a statement needs to be provided regarding 
the application of EPA Method 24 and 24A. EPA method 24A is to only be used 
to determine the VOC content of solvent borne publication rotogravure inks and 
related coatings. The VOC content for all other printing input materials are to be 
determined using EPA Method 24. 
 
On page 57 of the Technical Support Document for Title V Permitting of Printing 
Operations, USEPA states: 
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5.2.1 For What Printing Materials Does M24 and M24A Apply? 
Method 24 is used to determine the elements needed to calculate the 
VOC content of paints, inks, varnishes, lacquers, or related surface 
coatings. Method 24 may not be appropriate for determining the VOC 
content of other types of materials (e.g, cleaners, fountain solutions and 
screen reclamation materials); however, it may be helpful in 
characterizing other aspects of these materials (e.g., density, water 
content and exempt solvent content). 
 
Method 24A only applies to solvent-borne inks and related coatings used 
in the publication rotogravure industry. Industry has commented that 
M24A has been erroneously included in permits for lithographic, screen 
printing, flexographic and product/packaging rotogravure printing 
operations as the compliance demonstration method for inks and coatings 
due in large part to the inclusion of the word “ink” in its original title. To 
clarify the use of these two testing methodologies within the printing 
industry, a Federal Register notice containing corrections was published 
on October 17, 2000 (65 FR 62043). This notice revised the title and 
scope of the method to clarify that M24A only applies to solvent-borne 
publication rotogravure inks and related publication rotogravure coatings. 
The revised title of M24A is “Determination of Volatile 
Matter Content and Density of Publication Rotogravure Inks and Related 
Publication Rotogravure Coatings.” 

 
3. A section needs to be added addressing the conditions required for compliance 

testing.  
 
The provision needs to be revised to reflect the testing requirements necessary 
for a successful destruction efficiency determination for an oxidizer used to 
control emissions from a heatset letterpress press. The nature of the emissions 
from heatset letterpress press is such that simply following EPA protocols will 
result in failure forcing either re-testing or enforcement action. As such, USEPA 
recommended compliance testing should be conducted at operating conditions 
representative of a typical production schedule.  
 
On page 67 of the Technical Support Document for Title V Permitting of Printing 
Operations, USEPA states: 
 

“5.7 WHAT ARE THE APPROPRIATE PERFORMANCE TEST 
CONDITIONS? 
 
Compliance testing for VOC and HAP emissions at printing facilities 
should be conducted under normal or representative operating conditions, 
in accordance with 40 CFR 60 subpart QQ, §60.433(a)(8); 40 CFR 63 
subpart KK, §63.827(d)(1)(vii); the draft CTG for Offset Lithography (EPA, 
1993b); and our National Stack Testing Guidance (EPA, 2004). These 
sections require compliance testing to be conducted under normal or 
representative operating conditions. We also recognize that a pre-test 
meeting between the printing facility owner or operator and you may 
provide a convenient opportunity to define normal, representative 
operation. During such a meeting, the owner or operator may propose an 
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operating scenario for testing that is representative of actual operating 
conditions and the VOC/HAP input rate to the control device. Such 
operating conditions should strive to minimize downtime while running as 
many presses as practicable, when multiple presses are being served by 
a common control device. The proposed operating scenario should also 
be reflective of a typical normal production schedule. As necessary, 
proposed testing conditions should rely on historical production records 
for establishing average coverage rates, press speeds, or ink and other 
input material consumption rates, run times, and average time of 
intermittent events such as press cleaning, web breaks or similar 
shutdown situations.  
 
Because activities such as cycling of automatic blanket washing systems, 
press speed variations, web breaks or other short-term events in which 
the print quality is being checked, may be a part of normal, representative 
operations, we recommend that sampling continue during these short-
term events while the control device is being tested. All testing conditions 
should be thoroughly discussed and approved by you prior to the actual 
test date.” 

 
21.11 Recordkeeping 
 
21.11.1 Rotogravure and Flexographic Printing 
 

1. Section 21.11.1 requires daily recordkeeping for a variety of extremely detailed 
parameters for each press, substrate, ink, coating, diluent, and cleaning 
solutions. This entire section should be deleted and replaced with the 
recordkeeping requirements that are necessary to demonstrate compliance with 
the actual limits in the rule.  
 
Since the rule only requires documentation of the as applied VOC content the 
inks and coatings, virtually all of the identified elements have no bearing on the 
determination of compliance. For example, the types of substrates, number of ink 
types and coats applied to the substrate are not necessary to demonstrate 
compliance and serve to impose excessive and unnecessary compliance costs.  
composition of fountain solutions and cleaning solvents, recordkeeping of the 
composition of materials such as ink, varnish or coating, or the quantities of 
materials consumed are not relevant to demonstrating compliance. Daily 
recordkeeping of this nature is not warranted as there is no commensurate 
requirement in the regulation that requires this type of recordkeeping.  
 
In many instances daily recordkeeping is in direct conflict with the recordkeeping 
requirements that are included in air permits issued to printing operations. The 
most common recordkeeping requirements are monthly. In addition, it imposes a 
significant administrative and economic burden on small businesses that is 
unnecessary and impossible to meet.  
 
The administrative and economic burden of daily recordkeeping has been 
recognized by EPA, which recommends monthly recordkeeping in its Technical 
Support Document for Title V Permitting of Printing Operations, Appendix 2 
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contains more detailed information as to why daily recordkeeping is not 
appropriate for printing operations.  
 
In addition to allowing monthly recordkeeping of input materials, the section also 
needs to provide for the grouping of such materials into classes using the highest 
VOC content in any material in that class to represent that class of material.  

 
21.11.2 Offset Lithographic and Letterpress Printing  
 

1. Section 21.11.2 requires daily recordkeeping for a variety of parameters for each 
solvent based ink, fountain solution additive, and cleaning solution. This entire 
section should be deleted and replaced with the recordkeeping requirements that 
are necessary to demonstrate compliance with the actual limits in the rule. Since 
the rule only requires documentation of the composition of fountain solutions and 
cleaning solvents, recordkeeping of the composition of materials such as ink, 
varnish or coating, or the quantities of materials consumed are not relevant to 
demonstrating compliance. Daily recordkeeping of this nature is not warranted as 
there is no commensurate requirement in the regulation that requires this type of 
recordkeeping.  
In many instances daily recordkeeping is in direct conflict with the recordkeeping 
requirements that are included in air permits issued to printing operations. The 
most common recordkeeping requirements are monthly. In addition, it imposes a 
significant administrative and economic burden on small businesses that is 
unnecessary and impossible to meet.  
 
The administrative and economic burden of daily recordkeeping has been 
recognized by EPA, which recommends monthly recordkeeping in its Technical 
Support Document for Title V Permitting of Printing Operations, Appendix 2 
contains more detailed information as to why daily recordkeeping is not 
appropriate for printing operations.  
 
In addition to allowing monthly recordkeeping of input materials, the section also 
needs to provide for the grouping of such materials into classes using the highest 
VOC content in any material in that class to represent that class of material.  

 
2. The term “solvent-based ink” is not one that is commonly referred to in the 

lithographic and letterpress segments of the printing industry. Solvent-based inks 
are commonly used in other applications such as flexographic and rotogravure 
ink systems. Since no records are required in the rule for lithographic or 
letterpress inks, any requirements for recording ink consumption or other 
parameters should be deleted from this section. 
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Additional Provisions Needed In The Rule 
 

1. The proposed rule does not address key emission and retention factors that are 
specific to the lithographic printing industry and are necessary to perform 
accurate emission determinations. In order to ensure that the proper emission 
and retention factors are applied for purposes of determining applicability and 
compliance, the appropriate factors need to be included in the revisions to the 
rule. The recommended section will clarify the methodology for estimating actual 
emissions in the lithographic printing industry, saving administrative time and 
costs for both the RI DEM and the printing industry. 
 
The inclusion of the emission and retention factors are supported by USEPA as 
the CTG states on Pages 18-20: 

 
“This section provides a summary of some of the recommendations EPA has 
previously made to States concerning factors that may be considered in 
determining VOC emissions from offset lithographic printing and letterpress 
printing operations. These factors are important for a number of reasons 
including determining whether a facility or a press exceeds the applicability 
thresholds recommended in this CTG or other applicability thresholds that a 
state may consider including in its regulations. The factors described below 
and other relevant factors are discussed in the 1993 draft CTG, the 1994 
ACT and the 2005 Printing TSD.” 

 
Therefore, a new subdivision needs to be added and should read as follows: 

 
      Retention Factors and Capture Efficiencies - For purposes of determining 

volatile organic compounds emissions from offset lithographic printing 
operations, the following retention factors and capture efficiencies shall be 
used: 

 
(1) A portion of the volatile organic compounds contained in inks and cleaning 

solution is retained in the printed web or in the shop towels used for 
cleaning. The following retention factors shall be used:  

 
(i)  A 20% volatile organic compound retention factor shall be used for 

heatset inks printed on absorptive substrates, meaning 80% of the 
volatile organic compounds in the ink is emitted during the printing 
process and is available for capture and control by an add-on pollution 
control device. 

 
(ii)   A 95% volatile organic compounds retention factor shall be used for 

sheet-fed and non-heatset web inks printed on absorptive substrates, 
meaning 5% of the volatile organic compounds in the ink are emitted 
during the printing process. 

 
(iii)  A 50% volatile organic compounds retention factor shall be used for 

cleaning solution VOC in shop towels for cleaning solutions with a 
volatile organic compounds composite vapor pressure of no more 
than 10 mm of mercury (Hg) at 20°C (68°F) if the contaminated shop 
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towels are kept in closed containers. This means 50% of the VOC 
used on the shop towels is emitted during the cleaning process. 
 

(2)  A portion of the volatile organic compounds contained in inks, fountain 
solutions, and automatic blanket washes on heatset presses is captured 
in the press dryer for control by add-on pollution control devices. Capture 
efficiency testing for heatset dryers is not required if it demonstrated that 
pressure in the dryer is negative relative to the surrounding press room 
and the airflow is into the dryer. Continuous dryer air flow monitoring is 
not required. The following capture efficiencies are to be used: 

 
(i)  A 100% volatile organic compounds carry over efficiency shall be used 

for inks. All the volatile organic compounds in the ink that is not 
retained are assumed to be volatilized in the press dryer. 

 
(ii)  A 70% volatile organic compounds carry over efficiency shall be used 

for fountain solutions containing alcohol substitutes. 
 

(iii)  A 40% volatile organic compounds carry over efficiency shall to be 
used for automatic blanket wash solutions with a VOC composite 
vapor pressure of no more than 10 mm of mercury (Hg) at 20°C 
(68°F). 

 
2. The proposed rule does not provide a material use alternative for facilities to 

determine applicability. The material use approach makes it much easier for 
facilities to determine their applicability and was approved by EPA in its Potential 
to Emit (PTE) Guidance for Specific Source Categories released on April 14, 
1998.  
 
Therefore, a new paragraph, subdivision, needs to be added and should read as 
follows: 

 
Facilities may determine if they are subject to the requirements of this rule 
using the following methods.  

 
(1)  A facility shall use one of the following methods to determine if it meets 

the applicability limits of Section 21.6(B):  
 
(i)  Material use records that show the facility consumes less than the 

following material use thresholds shall be equivalent to demonstrating 
actual volatile organic compound emissions did not equal or exceed 
three (3) tons of volatile organic compounds per 12-month rolling 
period: 

 

Type of Offset Lithographic Printing 
Operation 

12-Month Rolling Material Use 
Threshold 

Sheetfed 855 gallons of cleaning solvent and 
fountain solution additives 

Nonheatset Web 855 gallons of cleaning solvent and 
fountain solution additives 
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Heatset Web 6,000 pounds of ink, cleaning 
solvent, and fountain solution 
additives 

Flexographic or rotogravure, water-
based or UV 

24,000 lbs. of water-based inks, 
coatings, and adhesives combined 

Flexographic or rotogravure, solvent-
based  

6,000 lbs. of solvent from inks, 
dilution solvents, coatings, cleaning 
solutions and adhesives combined 

 
(ii)  The following monthly records and calculations demonstrating actual 

VOC emissions: 
 

(A)  The total amount of each or each class of ink, fountain solution, 
and cleaning solvent used in pounds or gallons  
 

(B) The volatile organic compound content of each or each class of 
ink, fountain solution, and cleaning used: 
 

(C) Volatile organic compounds calculations shall be based on the   
      following formula using applicable retention factors identified   
     subsection (l).  

 

𝑉𝑂𝐶𝑇𝑂𝑇 =
 ∑ 𝑊𝐼𝑁𝐾𝑖

𝑚
𝑖=1 ∗ 𝑉𝑂𝐶𝐼𝑁𝐾𝑖

∗(1− 
𝑅𝐹𝐼𝑁𝐾𝑖

100
)+∑ 𝑉𝑂𝐿𝐶𝑇𝑖

𝑝
𝑖=1 ∗ 𝑉𝑂𝐶𝐶𝑇𝑖

+∑ 𝑉𝑂𝐿𝐹𝑆𝑖
𝑛
𝑖=1 ∗ 𝑉𝑂𝐶𝐹𝑆𝑖

+ ∑ 𝑉𝑂𝐿𝐶𝑆𝑖
𝑟
𝑖=1 ∗ 𝑉𝑂𝐶𝐶𝑆𝑖

∗(1− 
𝑅𝐹𝐶𝑆𝑖

100
 )

2000
  

 
Where: 
 
VOCTOT = Total VOC emissions, expressed as tons 
 
WINK = Weight of each ink or conventional varnish used or total of   
           all inks and/or conventional varnishes, expressed as  
          pounds  
 
VOCINK = Weight fraction of VOC in each ink or the ink with the  

    highest VOC content, expressed as weight percent 
 
RFINK = Retention factor of the ink, expressed as a percent 
 
      m = Number of inks  
 
WCT = Weight of coating used or total of all coatings, expressed as   
           gallons or pounds   
 
VOCCT = Weight fraction of VOC in each coating or the coating   
               with the highest VOC content, expressed as pounds per  
               gallon or weight percent 
 
          p = Number of coatings  
 
VOLFS = Volume of fountain solution concentrate and/or additive  
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   used for each fountain solution or total of all fountain     
   solutions, expressed as gallons 

 
VOCFS = VOC content of each fountain solution concentrate  

   and/or additive or the fountain solution concentrate   
   and/or additive with the highest VOC content, expressed  
   as pounds per gallon 
 

         n = Number of fountain solutions 
 
VOLCS = Volume of each cleaning solution used or a total of all  

   cleaning solutions used, expressed as gallons 
 
VOCCS = VOC content of each cleaning solution or the cleaning  

    solution with the highest VOC content, expressed as   
    pounds per gallon 
 

RFCS = Retention factor of the cleaning solution, expressed as a  
Percent 
 

      r = Number of cleaning solutions  
 

(2) A facility with a heatset web offset printing or solvent based flexographic 
or rotogravure press shall use one of the following methods to determine 
if it meets the applicability limits of subdivisions Section 21.7.2(C):  

 
(i)  Material use records that show the facility consumes less than the 

following material use threshold shall be equivalent to demonstrating 
actual volatile organic compounds emissions did not equal or exceed 
twenty five (25) tons of volatile organic compounds per rolling twelve-
month period: 

 

Type of Printing Operation Annual Material Use Threshold 

Heatset Web 62,500 pounds of ink and varnish 

Flexographic or Rotogravure, 
solvent-based   

50,000 lbs. of solvent from inks, 
dilution solvents, coatings, cleaning 
solutions and adhesives combined 

 
(ii)  The following monthly records and calculations demonstrating actual 

volatile organic compounds emissions did not equal or exceed twenty 
five (25) tons of volatile organic compounds per rolling twelve-month 
period: 

 
(A)  The amount of each heatset ink used or total amount of all 
heatset inks used. 
 
(B)  The volatile organic compounds content of each heatset ink or 
flexographic or rotogravure inks, dilution solvents, coatings, cleaning 
solutions and adhesives combined the ink used with the highest VOC 
content.   
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(C) Volatile organic compounds calculations shall be based on the 
following formula using applicable retention factors identified 
subsection (l) of this rule: 

 

𝑉𝑂𝐶𝑇𝑂𝑇 =  
∑ 𝑊𝐼𝑁𝐾𝑖

𝑛
𝑖=1 ∗ 𝑉𝑂𝐶𝐼𝑁𝐾𝑖

∗ (1 −  
𝑅𝐹𝐼𝑁𝐾𝑖

100
)

2000
 

 
Where: 
 
VOCTOT = Total VOC emissions, expressed as tons 
 
WINK = Weight of ink used, expressed as pounds 
 
VOCINK = Weight fraction of VOC in the ink 
 
RFINK = Retention factor of the ink, expressed as a percent 
 
n = Number of inks 
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Appendix 1 

Basis for Monthly Material Use Recordkeeping 

Accurate daily recordkeeping in the printing industry is dependent on numerous factors 
including materials used, materials consumed, and the number of jobs produced.  Each 
product run may be very short lasting from 30 minutes to some that may occur over 
several days. Many jobs started on one shift may end on the next shift or next day. 
Consequently, in order to make an accurate determination of process emissions, 
extremely detailed records will have to be developed and maintained. The variety, 
combinations and consumption rate of inks alone would make this a costly and 
burdensome task. For example, a typical facility can easily use 20 different inks during a 
day. However, an individual container of ink opened may take several days, weeks, or 
months to be completely consumed.  
 
Also, separate records for material consumption will have to be developed for each 
material used on each press. In the situations where a production run may involve more 
than one day, the press would have to be stopped at the end of each day and all of the 
input materials such as the ink, fountain solution, cleaning solution, coating, and other 
miscellaneous chemicals that were consumed would have to be measured in some 
fashion. 
 
When considering the measurement parameters such as ink usage or other input 
materials over a short period of time, the printing operation is faced with an increase in 
potential measurement errors (i.e., measurement of ink remaining in ink fountains) and 
measurement of small increments of waste ink. As an example, in measuring the flow 
rate of a pump, a more accurate gauge of the flow is measuring the volume over a 
minute rather than measuring over a two-second interval.  
 
In some instances, larger printing operations will be pumping ink from totes and will 
have to rely upon ink meters that are notoriously inaccurate. These meters can have an 
error range of 10-20%. This will give rise to widely fluctuating ink consumption rates 
when measured over a short time period. The ink consumption rates are better gauged 
over a longer averaging period because consumption based on purchasing can be 
correlated with measured values. In short, daily recordkeeping imposes an 
unacceptable set of requirements that would be difficult and uneconomical to meet. 
 
The cost of developing a daily recordkeeping system to meet the requirements of the 
proposed rule is financially impracticable for printing operations.  Daily recordkeeping 
requirements could increase the monitoring cost to the printing facility by ten-fold when 
compared to monthly recordkeeping. These costs are based on monitoring product 
throughput and wastes associated with the lithographic process. Below are some of the 
estimated average costs associated with daily recordkeeping for an operation with 
three sheetfed offset presses. The example is for a 6-color 40 inch, 4-color 26 inch, and 
a 2-color 20 inch press, which are common in commercial printing operation. This full 
cost, based on 2008 data, include wages, equipment, and all overhead with the 
assumption that the presses are running at a 85 percent utilization rate, which is the 
theoretical maximum utilization rate. Most facilities will use a 70 percent utilization rate 
for their budgeting. 
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Average of 1 hour of lost production time per day for each press 
 
      Press 001 (6-color) - $505.00/hour 
      Press 002 (4-color) - $264.00/hour 
      Press 003 (2-color) - $  77.00/hour 
      Total                         $846.00/hour 
 
Average total monthly cost associated with daily recordkeeping   
 
      $ 846  (Total Per Day Lost Production and Press Operator Costs) 
        x 20  (Average Work Days Per Month) 
     $16,920  (Average Total Monthly Cost) 
 
A monthly recordkeeping and emission determination for both VOC would provide for 
consistency and operational flexibility. Monthly records also provide for harmony with 
other records and business reports kept by printing operations.  Records of sales, 
inventory, production, and waste are maintained on a monthly basis. This is an 
established recordkeeping system that can produce accurate information regarding 
emission rates and compliance without additional cost to the printer. 
 
The use of monthly recordkeeping is considered acceptable to EPA for those sources 
taking federally enforceable limits on their Potential Emissions.  According to guidance 
issued by EPA on January 25, 1995 by Kathie A. Stein, Director Air Enforcement 
Division entitled “Guidance On Enforceability Requirements for Limiting Potential to Emit 
Through SIP and Section 112 Rules and General Permits”; monthly recordkeeping is 
deemed acceptable.  Section E of the memo states in part “The averaging time for all 
limits must be practicably enforceable.  
 
In addition, monthly recordkeeping has also been recommended by EPA in the 
Technical Support Document (TSD) for Title V Permitting of Printing Facilities, which 
contains the following statements.   
  
On Page 43, in Table 4-1, EPA states under Data Collection Frequency: 
 

At least monthly accounting of material usage.  
  
On Page 44, in Table 4-1, EPA states under Recordkeeping: 
  

All monthly emissions determinations and 12-month rolling summations for 
compliance with any NSR emissions limit on PTE. 
  

On page 82, under the discussion of Averaging Periods in Section 6.3.2, EPA states: 
  

The second type of short-term tracking problem involves limits that by their 
design neither constrain PTE nor assure compliance with an applicable 
requirement with a defined averaging time (e.g., MACT standard, certain SIP 
limits). Rather these limits implement technology requirements without 
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preestablished averaging times (e.g., BACT) or safeguard ambient levels from 
exceedance. 
 
In many instances, the averaging times for such limits have been set in 
existing permits on a daily or shorter basis. However, in some cases, such as 
for sources with highly variable operations, it may not be reasonable or 
accurate to track emissions this frequently. For example, many printing, 
other coating, and batch chemical processes often conduct jobs or batches 
that extend across multiple days, making daily tracking a problem. Our 
June 1989 guidance for PTE limits authorizes the period for such tracking 
materials usage to extend up to a month in length. We believe, therefore, where 
a VOC source can demonstrate to you that it is impractical to conduct short-term 
tracking, you may consider modifying an existing permit, or issuing a permit, that 
allows the source to determine emissions over a longer period that is more 
conducive to emissions tracking (up to 1 month), provided that you can and 
first opt to modify any underlying permit condition. 

 


