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EXECUTIVE SUMMARY

Emissions of VOC solvents used in cleanup applications in lithographic printing amount
to about four tons per day in the South Coast Basin, which is located in southern
California. The South Coast Air Quality Management District (SCAQMD) established
VOC limits on these solvents that become effective in July of 2005. For on-press blanket
and roller cleaning, the VOC content of the cleaners will be reduced from 800 or 600
grams per liter to 100 grams per liter or less if feasible.
In a three year project, the Institute for Research and Technical Assistance (IRTA), a non
profit technical organization, worked with 10 lithographic printing facilities in the South
Coast Basin to identify, test and demonstrate alternative low-VOC, low toxicity on-press
cleaners. The project was sponsored by Cal/EPA’s Department of Toxic Substances
Control (DTSC), U.S. EPA and the SCAQMD. This document reports the results of the
project. Another related project sponsored by SCAQMD is still underway and, when it is
completed, the results of the two projects will be integrated. The SCAQMD project
involves working with an additional 10 lithographic printing facilities.
The Printing Industries Association of Southern California assisted IRTA in identifying
facilities that would be willing to participate in the project. A range of facilities was
selected so the test results would be more applicable to the industry as a whole. IRTA
conducted preliminary testing to screen alternative cleaners that might be appropriate for
field testing. IRTA initially performed tests on one or more printing presses, generally a
number of times, to identify potential effective cleaners. When effective cleaners were
found, IRTA provided a week’s supply of the alternatives for testing. In some cases, the
printers decided to convert to the new cleaner. IRTA also conducted cost analysis and
comparison of the alternative cleaners and the current cleaners used by the facilities.
Table E-1 summarizes the results of the project. For each of the 10 participating
facilities, the table shows the type of press, the type of ink and the substrate or substrates
used by the facility. The table also shows the alternatives that were found to be effective
at each of the facilities for cleaning blankets and/or rollers. The VOC content of these
alternatives is listed in parenthesis in the table.
The two newspapers participating in the project, the Los Angeles Times and the San
Bernardino Sun, have converted to cleaners that meet the future VOC limit of the
SCAQMD regulation. The City of Santa Monica Print Shop also converted to
alternatives that were tested in the course of the project. Nelson Nameplate, another
project participant, has recently converted to the alternatives tested during the project.
IRTA tested the alternative blanket and roller washes that are identified in Table E-1 at
the remaining six facilities.
In all cases, IRTA identified and tested alternative cleaners that had a VOC content of
100 grams per liter or less. The alternatives that were tested and found to be most
effective include water-based cleaners, soy based cleaners and acetone, blends of the

three categories of cleaners and blends of the cleaners with small amounts of VOC
solvents. Acetone is not classified as a VOC and is low in toxicity.
The facilities participating in the project perform much of their on-press cleaning with
wipes. These wipes are shipped to industrial laundries to be cleaned for reuse and, as a
result, are not classified as hazardous waste.. Use of the low-VOC alternative cleaners
would not change this practice and the wipes generated would not be classified as
hazardous waste.
Table E-1
Project Testing Results
Company

Press
Type
L.A. Times
Coldset
Web
San Bernardino Coldset
Sun
Web

Ink Type

Substrate(s)

Soy

Newsprint

Soy

Newsprint

Blanket Wash Roller Wash
(VOC in g/l) (VOC in g/l)
water-based
N/A
cleaner (83)
water-based
N/A
cleaner (38)

PIP

Sheet
Fed

Solventborne

Coated &
Uncoated Paper

N/A

soy (20)

City of Santa
Monica

Sheet
Fed

Soy

Coated &
Uncoated Paper

water-based
cleaner (75)

soy (20)

Presslink

Sheet
Fed

Solventborne

Coated &
Uncoated Paper

soy (20)

soy (20)

The Castle
Press

Sheet
Fed

Solventborne

Coated &
Uncoated Paper

soy/acetone
(10)

soy (50)

Nelson
Nameplate

Sheet
Fed

Soy

Metal, Plastic

The Dot
Printer

Sheet
Fed

Solventborne

Coated &
Uncoated Paper

J.S. Paluch

Coldset Solventborne
Web
R.R. Donnelley Heat Set Solventborne
Web

Acetone/minera Acetone/wate
l spirits (100)
r/ mineral
spirits (100)
Acetone/soy (2)
soy (50)

Newsprint

soy (20)

soy (20)

Coated &
Uncoated Paper

soy (20)

N/A

Note: N/A is not applicable
The cost analysis indicates that four of the facilities reduced or would reduce their
cleaning costs through conversion to the alternatives taking into account VOC emission
fees. The six remaining facilities increased or would increase their cleaning cost by
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converting to the alternatives. Other factors that could affect the cost include longer-term
performance and compatibility testing. IRTA is conducting extended testing in the
ongoing SCAQMD project to determine the impact of these variables.
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I. INTRODUCTION AND BACKGROUND

Volatile Organic Compound (VOC) emissions from solvent cleaning operations
contribute significantly to the South Coast Air Basin’s emission inventory. The South
Coast Air Quality Management District (SCAQMD or District) periodically adopts an
Air Quality Management Plan (AQMP). This AQMP calls for significant reductions in
VOC emissions from cleaning and degreasing operations by 2010 to achieve attainment
status.
One of the District’s rules that focuses on cleaning applications has future compliance
limits for which technology has not yet been developed. This rule is SCAQMD Rule
1171 “Solvent Cleaning Operations.” One of the categories of cleaning regulated in Rule
1171 is lithographic printing cleanup operations. This is an important category because
VOC emissions of cleanup solvents amount to about four tons per day. Table 1-1 shows
the VOC limits specified in the rule for this category.
Table 1-1
VOC Limits for Cleanup Solvents Used in Lithographic Printing
Cleaning Activity
Lithographic or Letterpress Printing
Roller Wash--step 1
Roller Wash--step 2, Blanket
Wash & On-Press Components
Removable Press Components

Current VOC Limit
(grams per liter)

VOC Limit on July 1, 2005
(grams per liter)

600
800

100
100

25

25

The values of Table 1-1 show that the VOC limit of the cleanup solvents used today for
cleaning rollers and blankets in on-press cleaning ranges from 600 to 800 grams per liter.
By July 1, 2005, the VOC content of cleaners used for these purposes must have a lower
VOC content of 100 grams per liter. The table also shows that cleaners used in off-press
cleaning have a VOC limit of 25 grams per liter today.
Project Structure
The Institute for Research and Technical Assistance (IRTA) is a nonprofit organization
established in 1989. IRTA works with companies to test and demonstrate alternatives to
ozone depleting, VOC and toxic solvents. IRTA also conducts projects that focus on
finding low-VOC, low toxicity alternatives for whole industries. IRTA runs and operates
the Pollution Prevention Center, a loose affiliation of local, state and federal
governmental organizations and a large electric utility company.
Cal/EPA’s Department of Toxic Substances Control (DTSC), with DTSC and U.S. EPA
Region IX funding, contracted with IRTA to work with lithographic printers to identify,
test and demonstrate alternative low-VOC, low toxicity cleanup solvents. The SCAQMD

provided DTSC with additional funding from U.S. EPA Region IX to expand the DTSC
project with IRTA. In these two projects, IRTA is working with 10 lithographic printing
facilities to test alternative low-VOC, low toxicity on-press cleanup materials.
The SCAQMD also contracted with IRTA separately to conduct the technology
assessment that is called for in Rule 1171 to investigate alternative on-press cleanup
materials. As part of the SCAQMD project, IRTA is testing alternatives with an
additional 10 lithographic printing facilities in the South Coast Basin. IRTA is charged
with finding suitable alternative cleaning agents that have a VOC content of 100 grams
per liter or less that will meet the July 1, 2005 VOC limits in Rule 1171 and will help to
satisfy the AQMP’s goals for reducing VOC emissions.
The SCAQMD project includes a technical working group consisting of representatives
from printing facilities, a trade organization, roller manufacturers, blanket manufacturers,
solvent suppliers and government agencies. It also includes an effort to investigate the
compatibility of the alternative cleaning agents with the materials used to make rollers
and blankets. The University of Tennessee (UT) is conducting the compatibility testing
with assistance from the roller and blanket manufacturers. The Graphic Arts Technical
Foundation (GATF), an industry supported technical organization, is charged with
developing low-VOC cleaning materials by reformulating existing cleaners.
IRTA has conducted the two DTSC projects and the SCAQMD project jointly with one
another. Together, the three projects include 20 lithographic printing facilities. This
document reports the results of the two DTSC projects and it describes the alternatives
that were tested in 10 of the 20 lithographic printing facilities. The analysis reported here
will be included in a later report that describes the results of the SCAQMD technology
assessment.
Lithographic Printing
The number of lithographic printers in the U.S. is about 54,000. Most of the printing
companies are located in six states, one of them California. The state has about 8,300
lithographic printers and many of them are located in southern California. There are
about 2,000 newspapers in California and many of them also use the lithographic printing
process.
Lithographic printing is often referred to as offset printing and it is based on the fact that
oil and water do not mix. The ink is offset from the plate to a rubber blanket on an
intermediate cylinder and from the blanket to the substrate--which could be paper, plastic
or metal--on an impression cylinder. On the plate, the printing areas are oil or ink
receptive and water repellent and the non-printing areas are water receptive and ink
repellent. When the plate, mounted on a cylinder, rotates, it contacts rollers that have
been wet by water or dampening solution and rollers wet by ink. The dampening solution
wets the non-printing areas of the plate, which prevents the ink from wetting these areas.
The ink wets the image areas and these are transferred to the blanket cylinder. As the
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substrate passes between the blanket cylinder and impression cylinder, the inked image is
transferred to the substrate.
Some of the lithographic presses used by the industry are sheet fed where the image is
printed on sheets of a substrate and some are web presses where the image is printed on a
continuous web. Sheet fed presses are used for printing products like advertising, books,
catalogs, greeting cards, posters, labels, packaging and coupons. Web presses, which
print on rolls of paper, are used for printing business forms, newspapers, inserts, long-run
catalogs, books and magazines.
Participating Facilities
The Printing Industries Association of Southern California (PIASC) assisted IRTA in
finding lithographic printing facilities to participate in the DTSC and SCAQMD projects.
The on-press cleanup solvents used in this industry are influenced by three factors: the
type of press; the substrates; and the type of ink. In facility selection, IRTA and PIASC
tried to find facilities that would represent the range of different press, substrate and ink
types used by the industry. Table 1-2 shows the 20 facilities that participated in the
project and provides information on their presses, the substrates they print on and the
type of ink they use. In some cases, the facilities had more than one press type but the
table presents information on only the press types where alternative cleanup materials
were tested.
The second column of Table 1-2 shows that the first 10 facilities participated in the
DTSC projects and the second 10 facilities are still participating in the ongoing
SCAQMD project. This document summarizes the results of the testing for the first 10
facilities. In the SCAQMD project, additional longer-term testing is underway for
several of the facilities participating in the project. The results of the DTSC and
SCAQMD projects will be combined in a document when the SCAQMD project is
completed.
The third column of Table 1-2 shows the type of press used at each facility. Six of the
DTSC project facilities have sheet fed presses. PIP and the Santa Monica Print Shop
have very small A.B. Dick automated presses. Nelson Nameplate has two small manual
sheet fed presses. Presslink and The Castle Press have four color sheet fed presses and
The Dot Printer has six color sheet fed presses. Two of the facilities, the Los Angeles
Times and the San Bernardino Sun, have coldset web presses. Finally, RR Donnelley &
Sons has a heatset web press.
The fourth column of the table shows the type or types of substrates each of the facility
prints on. Six of the DTSC project facilities print on coated and uncoated paper. Three
of the DTSC project facilities print on newsprint. Finally, one of the facilities prints on
metal and plastic.
The fifth column of Table 1-2 shows the type of ink used for printing in each of the
facilities. Four of the DTSC project facilities use soy based ink and six of the facilities
3

use solventborne ink. None of the DTSC project facilities uses either ultraviolet or
electron beam curable ink. All five of the facilities using these ink types are included in
the SCAQMD project.
Table 1-2
Facilities Participating in DTSC and SCAQMD Projects
Company
Project
Los Angeles Times DTSC
San Bernardino Sun DTSC
PIP
DTSC

Substrate(s)
newsprint
newsprint
coated, uncoated paper
City of Santa Monica DTSC
sheet fed
coated, unPrint Shop
coated paper
Presslink
DTSC
sheet fed
coated, uncoated paper
The Castle Press
DTSC
sheet fed
coated, uncoated paper
Nelson Nameplate
DTSC
sheet fed
metal, plastic
The Dot Printer
DTSC
sheet fed
coated, uncoated paper
J.S. Paluch
DTSC
coldset web
newsprint
RR Donnelley &
DTSC
heatset web
coated, unSons
coated paper
SCAQMD Print
SCAQMD sheet fed
coated, unShop
coated paper
Print 2000 Graphics SCAQMD sheet fed
coated, uncoated paper
Fanfare Media
SCAQMD
sheet fed
coated, unWorks
coated paper
Vertis
SCAQMD
heatset web
coated, uncoated paper
Western Metal
SCAQMD heatset sheet fed
coated, uncoated paper
Anderson LithoSCAQMD
sheet fed
coated, ungraph
heatset web
coated, uncoated paper
sheet fed
coated, uncoated paper
Lithographix
SCAQMD
sheet fed
coated, uncoated paper
Tedco
SCAQMD
sheet fed
paper, plastic
Oberthur Card
SCAQMD
sheet fed
plastic
sheet fed
plastic
Huhtamaki
SCAQMD
web
coated paper
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Press Type
coldset web
coldset web
sheet fed

Ink Type
soy
soy
solventborne
soy
solventborne
solventborne
soy
solventborne
solventborne
solventborne
solventborne
solventborne
solventborne
solventborne
solventborne
solventborne
solventborne
ultraviolet curable
ultraviolet curable
ultraviolet curable
solventborne
ultraviolet curable
electron beam
curable

Project Approach
The first step in the project was to visit each of the participating facilities. During these
visits, IRTA toured the facility and focused particularly on the press or presses. IRTA
also discussed the type of ink or inks used by the printer and the current cleaning process
with the facility representatives. IRTA requested a sample of ink or inks from the
facilities.
The second step in the project was to perform preliminary tests at the IRTA office using
the ink and several alternative cleaning agents. At this stage, IRTA wanted to screen
alternative cleaning materials to see if they could clean the ink. IRTA obtained a blanket
from one of the printers. The ink was applied to the blanket and the different cleaning
agents were rubbed on the ink with a paper towel to see if they could effectively remove
the ink. This test procedure allowed IRTA to determine which alternatives might be
effective in cleaning the ink on a press.
The third step in the project was to visit the facilities and test the alternatives that
appeared effective in the preliminary testing to clean the ink on the blankets and rollers
on the presses with the press operators. The on-press cleaning is much more difficult
than the preliminary testing so IRTA visited the facilities often and conducted testing on
some presses as many as 30 times.
Printing facilities have different practices for cleaning the blankets and rollers. A picture
of a blanket at one of the facilities is shown in Figure 1-1. Press operators commonly
apply the solvent to a wipe cloth and wipe across the blanket to remove the ink. In some
cases, this completes the blanket cleaning process. Some operators rinse the blanket after
applying the solvent with a wipe cloth wet with water. Other operators apply a dry wipe
cloth to the blanket after cleaning with the solvent to dry the blanket. Some printing
companies have automated blanket wash systems where the solvent is applied to the
blankets with a spray bar. It is generally necessary with these automated systems to
periodically also clean the blankets by hand since they are not cleaned adequately with
the automated systems.
A picture of a roller train is shown in Figure 1-2. Press operators commonly clean the ink
roller train by standing above the rollers and dispensing the cleaner from a squeeze bottle
across the length of the top roller. Pressure is applied to the rollers with a squeegee and
an ink tray is placed at the bottom of the roller train to catch the solvent/ink combination
after it passes through the train. Operators generally apply the roller cleaner three to five
times. Some facilities use two cleaners on the rollers; the first cleaner, called a Step 1
cleaner, is applied a few times to the roller train; application of the Step 1 cleaner is
followed by application of the second cleaner, called a Step 2 cleaner, which also may be
applied a few times.
In some cases, facilities use the same cleaner on both the blankets and the rollers. In
other cases, different cleaners are used. Blankets are cleaned at the end of a job and they
are often cleaned several times during a run. Rollers are generally cleaned at the end of a
5

job when the ink color is changed or at the end of the day if no color changes have been
made. Blanket cleaning requires a cleaner that solubilizes the ink but the aggressive
action of hand pressure on the wipe cloth helps substantially with the cleaning. In roller
cleaning, the cleaner must pass through a long series of rollers so it must solubilize the
ink effectively. Although there is some pressure during cleaning when the roller train is
engaged, this does not help as much in the cleaning as the hand action on blanket
cleaning.

Figure 1-1. Blanket on lithographic printing press

Figure 1-2. Rollers on Small Lithographic Press
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The fourth step in the project was to conduct scaled-up testing with each of the facilities
on one or more of their presses. For scaled-up testing, IRTA provided the facilities with
the blanket and roller wash that were found to be most effective by the operators during
the on-site testing. IRTA generally provided enough cleaner for the facilities to clean for
a week.
The fifth step in the project was to analyze and compare the cost and performance of the
alternative and currently used cleaners. Section II of this document presents this analysis
for the 10 facilities participating in the DTSC projects.
Current Cleanup Solvents
Solvents of various types are used in the inks utilized by lithographic printers. These
solvents are emitted during the printing process. Cleanup materials used by the industry
for cleaning blankets, ink rollers, dampening rollers, metering rollers and plates also
contain solvents. In fact, the emissions from the solvents used for cleanup are much
higher than the emissions from the solvents used in the inks. As mentioned earlier, VOC
emissions of cleanup solvents from the lithographic printing process in the South Coast
Basin are estimated to be about four tons per day.
Solvents used for on-press cleanup in lithographic printing include mineral spirits, methyl
ethyl ketone, toluene, xylene, glycol ethers, terpenes, heptane and hexane. All of these
solvents are classified as VOCs and many of them are toxic. Mineral spirits contain trace
quantities of benzene, toluene and xylene. Benzene is an established human carcinogen;
toluene causes central nervous system damage and xylene causes birth defects. Benzene,
toluene and xylene are listed on California’s Proposition 65, The Safe Drinking Water
and Toxic Enforcement Act. Hexane causes peripheral neuropathy, a nervous system
disease.
The project sponsors are concerned about the VOC emissions from the solvents and the
exposure of the workers and community members to the solvents. The aim of the three
projects is to identify, test and demonstrate alternative low-VOC, low toxicity cleanup
materials. The alternative cleaners were tested for blanket and ink roller cleaning but not
for dampening roller, metering roller or plate cleaning.
Alternative Cleanup Materials
The alternative low-VOC, low toxicity cleanup materials IRTA tested during this project
can be classified into three categories. The first category is water-based cleaners. The
second category is solvents that are exempt from VOC regulations. The third category is
methyl esters which have a very low VOC content. Each of these categories of cleaners
is discussed in more detail below.
Water-Based Cleaners. These cleaners generally contain a high concentration of water.
They are often diluted further with water when they are used for cleaning. Some waterbased cleaners are based on surfactants; others contain solvents that are miscible with
7

water. Water-based cleaners are most applicable for cleaning the soy based ink used by
newspapers or the ultraviolet or electron beam curable ink used by some lithographic
printers.
One of the facilities participating in the DTSC project, the Los Angeles Times, has been
using a water-based cleaner called Super Clean BW for a number of years. A Material
Safety Data Sheet (MSDS) for this cleaner is shown in Section II of this report in the
analysis for the Los Angeles Times. The cleaner contains a VOC solvent, d-limonene,
and a surfactant. The VOC content of the cleaner is 495 grams per liter. The Los
Angeles Times dilutes the cleaner in a five to one ratio of water to cleaner. In diluted
form, the VOC content of the cleaner is about 83 grams per liter, which meets the
SCAQMD Rule 1171 VOC limit specified for July 1, 2005.
Another facility participating in the DTSC project, the San Bernardino Sun, has also been
using a water-based cleaner called Mirachem Pressroom Cleaner for several years. An
MSDS for this cleaner is shown in Section II of this report in the analysis for the San
Bernardino Sun. This cleaner contains small quantities of two VOC solvents, a surfactant
and water. The VOC content of the cleaner concentrate is 75 grams per liter. The San
Bernardino Sun uses the cleaner in a 50 percent concentration with water. The VOC
content of this cleaner during use is about 38 grams per liter which meets the SCAQMD
Rule 1171 VOC limit for July 1, 2005.
A water-based cleaner, called Daraclean 236, was tested by IRTA at the Los Angeles
Times. This cleaner contains surfactants but does not contain solvents. The VOC
content of the cleaner is 60 grams per liter. IRTA tested the cleaner at a one-third
concentration in water; the VOC content of this cleaner is 20 grams per liter as used. The
Daraclean 236 would comply with the SCAQMD Rule 1171 VOC limit that becomes
effective in July 2005.
IRTA tested the Mirachem Pressroom Cleaner at several of the other facilities
participating in the DTSC projects. It was effective in only one case, the City of Santa
Monica Print Shop. As described in the Section II analysis for this facility, the shop
converted to this cleaner for blanket cleaning. One of the reasons the cleaner worked
effectively for this facility might be because the City used soy based ink. In facilities
where solventborne ink is used, the cleaner was not effective even at full concentration or
in blends with other materials.
IRTA tested other water-based cleaners for cleaning ultraviolet and electron beam
curable ink. These cleaners consist of heavy concentrations of surfactants. All of the
facilities where these cleaners worked effectively are included in the SCAQMD project
so this report does not analyze them further.
Exempt Solvents. There are a number of solvents that have been specifically deemed
exempt from VOC regulations by U.S. EPA and SCAQMD. Some of these contribute to
ozone depletion and their production has been banned.
The use of others,
perchloroethylene and methylene chloride, is severely restricted because they are
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classified as carcinogens.
One of the volatile
parachlorobenzotrifluoride, have potential toxicity problems.

methyl

siloxanes

and

Two solvents that are exempt from VOC regulation could be used for on-press cleaning.
Acetone is an aggressive solvent that is very low in toxicity. It evaporates readily and its
disadvantage is its low flash point. IRTA tested acetone extensively during this project
and it is a very effective ink cleaner. Methyl acetate, also an aggressive solvent, is more
toxic than acetone. It has similar properties to acetone, a fast evaporation rate and a low
flash point. It is much more expensive than acetone. Because of its higher toxicity and
cost, IRTA did not test methyl acetate during this project.
Methyl Esters. This class of chemical generally contains methyl esters that have a 16 to
18 carbon chain length. Materials like soy, canola oil, grape seed oil and coconut oil are
composed of methyl esters. These materials clean most types of inks very effectively.
During this project, IRTA relied heavily on soy based cleaners in the alternative roller
and blanket washes. Soy was selected because it is more widely available and lower cost
than some of the other methyl esters. IRTA had several different formulations tested by
the SCAQMD lab to determine the VOC content of the soy materials and the VOC
content ranged from five grams per liter to 25 grams per liter.
Other Formulations. During the projects, IRTA tested water-based cleaners, acetone, soy
based cleaners, blends of these cleaners with one another and blends of the cleaners with
VOC solvents. All the cleaners that were blended with VOC solvents had a VOC content
at or below 100 grams per liter.
Compatibility
Rollers are generally replaced once every six months or once a year and are very
expensive. Blankets, which are less expensive, are replaced much more often. Most
lithographic printers using soy or solventborne inks use rollers and blankets made of
nitrile. Printers using ultraviolet or electron beam curable inks generally use rollers and
blankets made of EPDM. The EPDM is compatible with these inks.
All solvents damage rollers and blankets to some extent but some solvents damage them
more and some damage them less. For example, acetone is compatible with EPDM but
high concentrations of the solvent may damage nitrile. Solvents like toluene and xylene
damage nitrile. Compatibility of the cleaners with the roller and blanket material is a
very important issue and, accordingly, the SCAQMD project involves a compatibility
testing task. As mentioned earlier, the University of Tennessee (UT) is conducting the
compatibility testing and will provide compatibility results on some of the cleaners used
today and the alternatives tested by IRTA and GATF. UT worked with the roller and
blanket manufacturers to develop test protocols and the manufacturers provided UT with
samples of rubbers of various types for the testing. The compatibility testing has not
been completed so the results are not available to be reported here.
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IRTA relied on guidance from the roller and blanket manufacturers and some of the
preliminary results of the UT compatibility testing to determine what alternative
materials to test with the printers involved in the DTSC and SCAQMD projects. The
information indicated that water-based cleaners are compatible with nitrile and EPDM,
soy based cleaners are compatible with nitrile but not EPDM and acetone in high
concentrations is compatible with EPDM but not nitrile.
All of the printers involved in the DTSC projects have blankets and rollers made of
nitrile. IRTA identified water-based cleaning and soy based cleaning alternatives
wherever possible. In the case of blanket washes, when the facility personnel requested
that the cleaner evaporate more quickly, IRTA generally provided an acetone blend.
Because the UT analysis is not yet complete, it is not clear whether the blends tested
during this project will be found to be compatible. In the SCAQMD project, IRTA is
performing longer-term testing for a three month period with several of the facilities.
One of the purposes of this extended testing is to determine whether the laboratory
compatibility tests represent what actually happens in a printing facility. IRTA plans to
monitor the blanket and roller failure time during the testing.
Cleaner Performance
Performance of the alternative cleaning agents at each facility was evaluated on a caseby-case basis. In each instance, the plant personnel provided information on their
requirements for the cleaning process. In all cases, it was important for the cleaning
agent to effectively clean the ink from the rollers or the blankets in a reasonable period of
time. The facility personnel were the judges of which cleaners cleaned effectively. In
addition, IRTA suggested that the facility print after cleaning to make sure that the print
quality was acceptable and to ensure that the press came back up to color without
generating an excessive amount of paper waste.
In the case of blanket cleaning, IRTA requested information from the press personnel on
how fast they needed the cleaner to evaporate. Acetone has a very high vapor pressure
and evaporates too quickly to effectively clean the blankets. IRTA used acetone in some
of the alternative blanket washes but it was always blended with one or more other
cleaners to slow down the evaporation. In general, if the facility wanted a very fast
evaporating blanket wash, IRTA formulated with a high percentage of acetone.
In the case of roller cleaning, acetone alone was not an effective cleaner. Its high
evaporation rate prevented it from traversing the entire roller train before it evaporated.
In most cases, IRTA tried to find a roller wash based on soy based cleaners for the
facility. In a few cases, the soy which is very oily, could not be sufficiently rinsed from
the rollers and the print quality was not adequate or there was an increase in the amount
of waste paper generated before the press came back up to color. In those cases, IRTA
tested various alternatives that contained some acetone.
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Cost Analysis
IRTA performed cost analysis for each of the alternatives that was successfully tested at
each of the facilities participating in the DTSC projects. In all cases, it was assumed that
there would be no capital equipment requirement. As discussed earlier, IRTA is
conducting longer-term testing with some of the facilities in the SCAQMD project and
the results of that investigation may indicate compatibility problems and higher or lower
capital costs. It was also assumed that there was no increase in labor during the cleaning.
Again, the longer-term testing for the SCAQMD project may reveal that there are
increases or decreases in labor through use of the alternatives. The cost analysis assumed
that there was no difference in utility costs and that there was no difference in disposal
fees. Virtually all printers in the Basin use laundry services to recycle their wipe cloths
and there should be no difference in the cost of this service with use of the alternatives.
IRTA analyzed the cost differences in VOC emission fees paid to the SCAQMD in
Section III of this report.
The cost analysis focused on the difference in cost of the alternative cleaner and the
currently used cleaner on an annual basis. In all cases, it was assumed that the use of the
current and alternative cleaners was the same. There is no way to judge whether the
company would use more or less of the alternative cleaner because of the limited testing
time. In the SCAQMD project that is still ongoing, IRTA is testing the most effective
alternatives for a three month period. This longer testing period should provide
information on whether more or less of the alternative cleaner is used for the facilities
participating in this testing phase.
Report Organization
Section II of this report includes the analysis of the most effective alternatives for each
facility. It presents cost analysis and comparison of the current and alternative cleaning
agents. Section III of the report discusses the results of the cost analysis for the 10
participating facilities and summarizes the results of the testing.
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II. ANALYSIS OF THE ALTERNATIVE CLEANING AGENTS

This section presents analysis of the performance and cost of the alternative cleaning
agents. It provides a description of each of the facilities where the testing was conducted,
the cleaning agents that are used currently, the alternatives that were tested and the
alternatives that were most effective. It also provides a cost comparison of the current
and alternative cleaners. The alternative cleaners were tested for only a week in some of
the facilities so it is unknown whether other problems would arise if they were tested for
a longer period. As mentioned earlier, IRTA is working with several of the facilities
participating in the SCAQMD project to conduct three month testing of the alternatives.
Los Angeles Times
The Los Angeles Times San Fernando Valley Plant is located in Chatsworth, California.
The company has two other plants in Southern California. The L.A. Times is a large
newspaper with four presses at the Chatsworth location. A picture of one of the presses
is shown in Figure 2-1. The company prints on newsprint with soy based ink and runs
three shifts per day.

Figure 2-1. Press at Los Angeles Times
IRTA began working with the L.A. Times in 2001 as part of a project sponsored by
Cal/EPA’s Department of Toxic Substances Control, the South Coast Air Quality
Management District and U.S. EPA to test, demonstrate and evaluate cleaning
alternatives. At that time, the company was already using a water-based cleaner that had
a very low VOC content. An MSDS for this cleaner, called Superclean BW, is shown in
Exhibit 2-1. The company had converted from a VOC solvent some years before and no
longer has records of the solvent use. The Pressroom Manager believes that the cost of
using the water-based cleaner is lower than the cost of using the solvent cleaner. This
12

Exhibit 2-1
Current Cleaner Used at Los Angeles Times
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analysis does not include a cost comparison of use of the solvent cleaner and the waterbased cleaner used today.
IRTA worked with the L.A. Times to test other low-VOC water-based cleaners and a soy
based cleaner. One of the alternative cleaners that was tested is Mirachem Pressroom
Cleaner; an MSDS for this cleaner is shown in Exhibit 2-2. This cleaner is used by other
newspapers. The second cleaner that was tested is a water-based cleaner called
Daraclean 236. This cleaner is used by industrial facilities for metal cleaning; an MSDS
is shown in Exhibit 2-3. The third cleaner that was tested is an emulsion of soy and
water; an MSDS for this cleaner is shown in Exhibit 2-4.
The L.A. Times currently purchases 2,700 gallons of the Superclean BW. It is diluted
with water in a five parts water, one part Superclean BW blend. Taking this into account,
the amount of diluted cleaner used is 16,200 gallons per year. The cost of the cleaner is
$10.81 per gallon. On this basis, the cost of using the cleaner is $29,187 per year. The
Mirachem Pressroom cleaner worked effectively at a 50 percent concentration in water.
The cost of this cleaner is $9 per gallon. Assuming that 16,200 gallons at 50 percent
concentration are required, the cost of using the Mirachem cleaner would amount to
$72,900 annually. The Daraclean 236 was determined to be effective at one-third
concentration in water. The cost of this cleaner is $11 per gallon. On this basis and
assuming that 16,200 gallons are required, the annual cost of using the Daraclean cleaner
would amount to $59,400. The soy based cleaner was found to perform well and the
press people thought it was the most effective cleaner. The cost of the cleaner is $3.75
per gallon. Again assuming 16,200 gallons are used, the cost of using the soy based
cleaner would be $60,750.
Table 2-1 shows the cost comparison for the current cleaner and the alternative cleaners
that were tested. The cost of all of the alternative cleaners is higher than the cost of the
Superclean BW. The L.A. Times decided to continue using the Superclean BW because
it is very low cost.
Table 2-1
Annualized Cost Comparison for the Los Angeles Times
Cleaner
Superclean BW
Mirachem Pressroom Cleaner
Darclean 236
ES-219
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Concentration Used
16.7 percent
50 percent
33.3 percent
100 percent

Annual Cost
$29,187
$72,900
$59,400
$60,750

Exhibit 2-2
Alternative Mirachem Pressroom Cleaner Tested At Los Angeles Times
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Exhibit 2-3
Alternative Daraclean 236 Cleaner Tested at Los Angeles Times
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Exhibit 2-4
Alternative 219-ES Cleaner Tested at Los Angeles Times
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San Bernardino Sun
The San Bernardino Sun is a large lithographic newspaper printer located in San
Bernardino, California. The company prints the San Bernardino Sun and USA Today.
The Sun prints on newsprint and, like many other newspapers, uses soy based ink.
IRTA began work with the San Bernardino Sun in 2001 as part of a project sponsored by
Cal/EPA’s Department of Toxic Substances Control, the South Coast Air Quality
Management District and U.S. EPA to test, demonstrate and evaluate cleaning
alternatives. A picture of one of the presses in the pressroom is shown in Figure 2-2.
The San Bernardino Sun previously used a cleaner purchased from Pressroom Solutions
for all cleaning tasks including blanket cleaning, pipe roller cleaning and ink tray
cleaning. An MSDS for this cleaner is shown in Exhibit 2-5.

Figure 2-2. Press at San Bernardino Sun
When IRTA began testing with the San Bernardino Sun, the company had already
converted to an alternative cleaner for their blanket cleaning. This cleaner, called
Mirachem Pressroom Cleaner, is a water-based cleaner. An MSDS for the product is
shown in Exhibit 2-6. The Sun uses this cleaner in a 50 percent blend with water for
blanket cleaning. The Mirachem product cannot be used for the pipe roller cleaning
because the paper web is in when the pipe rollers are cleaned. Water-based cleaners can
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Exhibit 2-5
Original Cleaner Used at the San Bernardino Sun
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Exhibit 2-6
Alternative Mirachem Pressroom Cleaner Used for
Blanket Cleaning at the San Bernardino Sun
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dissolve the web. The Mirachem was not used for cleaning the ink trays because it
cleaned too slowly.
IRTA tested alternatives with the Sun for blanket cleaning and for pipe roller and ink tray
cleaning. IRTA tested a soy based cleaner called Soy Gold 2000 and in various dilutions
with water as a blanket wash. This cleaner, even when diluted in a 50 percent blend with
water, cleaned the blankets well. The Sun was not interested in switching to an
alternative cleaner for the blanket cleaning, however. IRTA tested several alternatives
including a variety of different water-based cleaners for cleaning the pipe rollers and ink
trays. The most effective cleaner was a cleaner called Soy Gold 1000. This cleaner is
similar to Soy Gold 2000 but it does not contain a surfactant for rinsing. An MSDS for
Soy Gold 1000 is shown in Exhibit 2-7.
The Sun used five drums per month of the original solvent based cleaner for all of their
cleaning. About 80 percent of the solvent was used for blanket cleaning, five gallons per
month was used for ink tray cleaning and the remaining solvent was used for pipe roller
cleaning. On this basis, of the 3,300 gallons of solvent used annually, 2,640 gallons were
used for blanket cleaning, 600 gallons were used for pipe roller cleaning and 60 gallons
were used for ink tray cleaning. Eliminating the ink tray cleaning, which is off-press
cleaning, the Sun used 3,240 gallons of solvent per year. The cost of the solvent is $5 per
gallon. On this basis, the annual cost of on-press cleaning was $16,200. The annual cost
of ink tray off-press cleaning was $300.
The Sun substituted the Mirachem water-based cleaner for the solvent in blanket
cleaning. The price of the Mirachem cleaner is $9.09 per gallon. Assuming the
Mirachem is diluted 50 percent with water and that the same amount of cleaner is
required, the cost of the cleaner for blanket cleaning now is $11,999 per year. After
IRTA conducted the testing, the Sun switched from the solvent cleaner to the soy based
cleaner for pipe roller cleaning. The cost of the soy cleaner is $8.90 per gallon. The
annual cost of the pipe roller cleaner is now $5,340. The company also adopted the soy
based cleaner for cleaning the ink trays. The annual cost of ink tray cleaning is now
$534.
Table 2-2 shows the cost comparison for the on-press cleaning. The cost of using the
alternative cleaners is seven percent higher than the cost of using the original cleaner.
The blanket cleaner has a lower cost but this is more than offset by the higher cost of the
pipe roller cleaner.
Table 2-2
Annualized Cost Comparison for On-Press Cleaning for the San Bernardino Sun

Blanket Cleaner Cost
Pipe Roller Cleaner Cost
Total Cost
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Original Cleaner
$13,200
$3,000
$16,200

Alternative Cleaners
$11,999
$5,340
$17,339

Exhibit 2-7
Alternative Soy Gold 1000 Cleaner Used for
Pipe Roller Cleaning at the San Bernardino Sun

36

37

38

39

Table 2-3 shows the cost comparison for the off-press ink tray cleaning. The company
increased their cost by 78 percent in converting to the alternative soy based cleaner.
Table 2-3
Annualized Cost Comparison for Off-Press Cleaning for the San Bernardino Sun

Ink Tray Cleaner Cost
Total Cost

Original Cleaner
$300
$300

Alternative Cleaner
$534
$534

PIP Printing
PIP Printing is located in Santa Monica, California. The shop provides a service as a
commercial lithographic printer. Among the products printed by PIP are flyers and
newsletters.
IRTA began working with PIP in 2004 as part of a project sponsored by Cal/EPA’s
Department of Toxic Substances Control, the South Coast Air Quality Management
District and U.S. EPA to test, demonstrate and evaluate cleaning alternatives. The
company has a small A.B. Dick printing press. A picture of the press is shown in Figure
2-3. PIP generally cleans the rollers four or five times a day. An MSDS for PIP’s current
cleaning agent is shown in Exhibit 2-8.
During the cleaning process, the operator replaces the plate with paper cleanup mats. The
cleaning agent is applied to the rollers with a squeeze bottle while the press is running.
The cleaner is circulated down through the roller train and the excess ink is taken up by
the cleanup mat. As the rollers are cleaned, the cleanup mats contain less and less ink.
With the current cleaner, the operator uses about five cleanup mats per cleaning cycle.

Figure 2-3. Press at PIP Printing
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Exhibit 2-8
Current Cleaner Used at PIP Printing
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IRTA conducted testing of a variety of alternatives with PIP. IRTA tested Mirachem
Pressroom Cleaner, a water-based cleaner that is used by some newspapers to clean their
presses. This cleaner did not clean fast enough. IRTA tested a blend of 50 percent
acetone and a water/mineral spirits emulsion and this cleaner was not effective. IRTA
then tried the same cleaner with 75 percent acetone. Although this formulation did clean,
it was not effective enough. IRTA tried cleaning with a white oil but this cleaner did not
clean effectively.
The cleaning alternative that did work on PIP’s press was a soy based cleaner. An MSDS
for the cleaner is shown in Exhibit 2-9. The soy cleaner contains a surfactant so it can be
rinsed with water. This cleaner effectively cleaned the ink with five cleanup mats. Two
additional mats were required to rinse the rollers with tap water.
PIP uses five gallons per month of their current cleaner which is priced at $12 per gallon.
The annual cost of the cleanup solvent is $720. The price of the cleanup mats is 16 cents
per sheet. Assuming PIP cleans up 4.5 times per day and uses five cleanup mats, the
daily cost of cleanup sheets is $3.60. The annual cost of the cleanup mats amounts to
$936. The total cost of cleanup currently is $1,656 annually.
The cost of the alternative soy cleaner in five gallon quantities is about $8 per gallon.
Assuming the same amount of usage of the soy as the current cleaner, the annual cleaner
cost would amount to $480. With the soy cleaner, more cleanup mats were required
because of the rinsing step. Assuming 4.5 cleanups per day and use of seven cleanup
mats each time, the annual cost of cleanup mats would amount to $1,310. The total cost
of cleaning the press with the alternative would be $1,790.
Table 2-4 shows the cost comparison of using the current cleaner and the alternative
cleaner. The figures show that the cost of using the alternative cleaner would increase the
cleaning cost by about eight percent.
Table 2-4
Annualized Cost Comparison for PIP Printing
Current Cleaner
Cleaner Cost
Cleanup Mat Cost
Total Cost
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$720
$936
$1,656

Alternative Soy
Cleaner
$480
$1,310
$1,790

Exhibit 2-9
Alternative Soy Gold 2000 Cleaner Tested at PIP Printing
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City of Santa Monica Print Shop
The City of Santa Monica Print Shop provides support to the city for various printing
activities. One of their operations involves printing on envelopes and stationary with a
small lithographic printing press. The press is used twice a month and it is cleaned after
each print session.
In the past, the city used two high VOC cleaners, one for cleaning the rollers and the
other for cleaning the cylinder plate. The city used one gallon of the roller cleaner each
year. At a cost of $40 per gallon, the total cost of purchasing the roller cleaner was $40
per year. The city used one quart of the cylinder cleaner each year. At a cost of $15 per
gallon, the total cost of purchasing the cylinder cleaner was about $4 annually. Cleanup
mats are used to collect the ink when the solvent is applied to the rollers. The city used
120 cleanup mats per year. At a cost of 28 cents per cleanup mat, the total annual cost
was $34. The cost of purchasing cleaning materials was about $78 annually.
IRTA worked with the city to test alternatives. After testing several formulations, the
city decided to convert to a soy based cleaner called Soy Gold 2000 for roller cleaning
and a water-based cleaner called Mirachem Pressroom Cleaner for the cylinder cleaning.
Both the soy cleaner and the water-based cleaner are lower in toxicity than the VOC
cleanup solvents used by the city previously. About one gallon per year of the soy
cleaner is required. At a price of $8 per gallon, the annual cost of purchasing the roller
cleaner is now $8. For cleaning the cylinder, the city uses one quart per year of the
water-based cleaner. At a cost of $10 per gallon, the annual cost of the formulation is $3.
The city uses more cleanup mats with the new cleaner because the soy cleaner needs to
be rinsed with water so it does not leave a residue; about nine cleanup mats per job or 216
cleanup mats per year are required. The annual cost of the cleanup mats is now about
$60. The yearly total cost of cleaning materials is now $71.
The labor cost for cleaning has increased. When the city used the VOC cleaners, it took
about one-half hour to clean the press twice a month. At a labor rate of $17.50 per hour,
the annual labor cost for cleaning amounted to $210. The cleanup now takes one hour
twice a month. The labor cost is twice what it was in the past, at $420.
The annual cost comparison of the VOC solvents and the low VOC cleaners is shown in
Table 2-5.
Table 2-5
Annual Cost Comparison for City of Santa Monica
VOC solvents
Soy and Water-Based Cleaner
Cleaner and Cleanup Mat Cost
$78
$71
Labor Cost
$210
$420
Total Cost
$288
$491
The values of Table 2-5 show that the cost for cleaning at the city increased by 70%
when the city substituted the low VOC alternatives.
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Presslink
Presslink is located in Anaheim, California. The company is a commercial lithographic
printer with two sheet fed presses. One of the presses is a small Ryobi and the other is a
larger four color press. Pictures of the small and larger presses are shown in Figure 2-4
and Figure 2-5 respectively. Presslink prints flyers and brochures.

Figure 2-4. Small Press at Presslink

Figure 2-5. Larger Press at Presslink
IRTA began working with Presslink as part of a project sponsored by Cal/EPA’s
Department of Toxic Substances Control, the South Coast Air Quality Management
District and U.S. EPA to test, demonstrate and evaluate alternative on-press cleaning
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agents. Presslink uses an air dry solventborne ink on their small press and a heat set ink
on their larger press. On the small press, the company uses a blanket wash and a two step
roller wash for cleaning. An MSDS for the blanket wash is shown in Exhibit 2-10.
MSDSs for the two roller washes are shown in Exhibits 2-11 and 2-12. On the larger
press, which has an automated roller wash system, Presslink uses the same blanket wash
and the step 2 roller wash.
IRTA tested a variety of alternatives at Presslink. IRTA tested Mirachem Pressroom
Cleaner, a cleaner used by some newspapers but it did not clean effectively. IRTA tested
a few different blends of the Mirachem cleaner and acetone but they did not work well.
IRTA tested a soy based cleaner called Soy Gold 2000 which did clean effectively.
IRTA provided Presslink with a week’s supply of the soy based cleaner and it was tested
as a blanket and roller wash on both presses. During the time period, it cleaned both
presses well. An MSDS for the soy based cleaner is shown in Exhibit 2-13.
Presslink uses 20 gallons per month or 240 gallons per year of blanket wash. The price
of the blanket wash is $3.66 per gallon, so the annual cost of using the blanket wash is
$878. The company uses 2.5 gallons per month or 30 gallons per year of the two roller
washes. The price of the roller washes is $10 per gallon. The annual cost of the roller
wash is $300. The total annual cost of the current cleaners is $1,178.
The cost of the alternative soy based cleaner is $8 per gallon. Assuming the cleaner is
used as both a blanket and roller wash and assuming that the same amount of cleaner is
required, the annual cost of the alternative cleaner is $2,160.
Table 2-6 shows the annualized cost comparison for Presslink. The values show that the
cleaning cost with the soy based alternative cleaner is 83 percent higher than the cleaning
cost with the current cleaners.
Table 2-6
Annualized Cost Comparison for Presslink

Blanket Wash Cost
Roller Wash Cost
Total Cost

50

Current Cleaners
$878
$300
$1,178

Alternative Cleaners
$1,920
$240
$2,160

Exhibit 2-10
Current Blanket Wash Used at Presslink
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Exhibit 2-11
Current Roller Wash Step 1 Cleaner Used at Presslink
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Exhibit 2-12
Current Roller Wash Step 2 Cleaner Used at Presslink
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Exhibit 2-13
Alternative Soy Gold 2000 Cleaner Tested at Presslink
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The Castle Press
The Castle Press is located in Pasadena, California. The company is a commercial
lithographic printer with five sheet fed presses. A picture of one of Castle’s presses is
shown in Figure 2-6. The company prints items like newsletters and brochures.

Figure 2-6. Press at the Castle Press
IRTA began working with Castle as part of a project sponsored by Cal/EPA’s
Department of Toxic Substances Control, the South Coast Air Quality Management
District and U.S. EPA to test, demonstrate and evaluate alternative on-press cleaning
agents. Castle cleans their sheet fed presses with two blanket washes, one for cleaning
with the automated system and one for cleaning by hand. The company uses a two step
roller wash. Exhibits 2-14, 2-15, 2-16 and 2-17 show MSDSs for the hand blanket wash,
the automated blanket wash, the step 1 roller wash and the step 2 roller wash
respectively.
IRTA conducted testing of a variety of alternatives at Castle. During blanket wash
testing, one of the alternatives that was tested was Mirachem Pressroom Cleaner, a waterbased cleaner used by some newspapers. This cleaner did not clean aggressively enough.
IRTA also tested a soy based cleaner as a blanket wash. Although it cleaned the ink well,
the operator indicated that it did not evaporate quickly enough. IRTA also tested acetone
but the operator thought it was too strong. IRTA tested a blend of 25 percent acetone and
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Exhibit 2-14
Current Hand Blanket Wash Used at The Castle Press
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Exhibit 2-15
Current Automated Blanket Wash Used at The Castle Press
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Exhibit 2-16
Current Roller Wash Step 1 Cleaner Used at The Castle Press
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Exhibit 2-17
Current Roller Wash Step 2 Cleaner Used at The Castle Press
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75 percent Mirachem which was not aggressive enough. Finally, IRTA tested a blend of
50 percent acetone and 50 percent of a soy based cleaner and, according to the operator,
this cleaner worked well. An MSDS for the soy based cleaner, called Soy Gold 2000,
and for acetone are shown in Exhibits 2-18 and 2-19 respectively.
For the rollers, IRTA tested Mirachem Pressroom Cleaner which did not work well.
IRTA also tested a soy based cleaner, called Soy Gold 2000, followed by a water rinse.
This cleaner worked effectively. With further testing, however, the soy product did not
rinse adequately. IRTA tested a blend of acetone with a mineral spirits/water emulsion
but it did not clean adequately. Finally, IRTA tested another soy based cleaner, called
Magic Wash 522C. With rinsing, this product cleaned well. An MSDS for this product
is shown in Exhibit 2-20.
IRTA provided Castle with a week’s supply of the blanket and roller wash that worked
best for scaled up testing. After testing for that time frame, the blend of 50 percent
acetone and 50 percent Soy Gold 2000 worked effectively as a blanket wash and the
Magic Wash 522C worked effectively as a roller wash.
Castle uses 80 gallons per month of their current blanket wash. The cost of the blanket
wash is $7.62 per gallon. On this basis, the annual blanket wash cost is $7,315. The
company uses 12 gallons per month of each of the two roller washes. The cost of the two
roller washes is $10.32 per gallon and $9.22 per gallon. The annual cost of the roller
washes is $2,814. The total annual cost of the current cleaning materials is $10,129.
The cost of the alternative blanket wash, consisting of 50 percent acetone and 50 percent
Soy Gold 2000 is estimated at $6 per gallon. Assuming the company would use the same
amount of the new blanket wash as the current blanket wash, the annual cost of the
alternative blanket wash would be $5,760. The cost of the Magic Wash 522C is about
$20 per gallon. Again assuming the use would be the same as for the current roller
washes, the annual cost of the alternative roller wash would be $5,760. The total cost for
the new blanket and roller washes would amount to $11,520.
Table 2-7 shows the cost comparison for the current and alternative blanket and roller
washes. The alternative blanket wash is lower cost than the current blanket wash but the
cost of the alternative roller wash is higher than the cost of the current products.
Conversion to the alternatives would increase the cleaning cost by 14 percent.
Table 2-7
Annualized Cost Comparison for The Castle Press

Blanket Wash Cost
Roller Wash Cost
Total Cost
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Current Cleaners
$7,315
$2,814
$10,129

Alternative Cleaners
$5,760
$5,760
$11,520

Exhibit 2-18
Alternative Soy Gold 2000 Blanket Cleaner Ingredient Tested at The Castle Press
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Exhibit 2-19
Alternative Acetone Blanket Wash Ingredient Tested at The Castle Press
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Exhibit 2-20
Alternative Roller Magic Wash 522C Cleaner Tested at The Castle Press
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Nelson Nameplate
Nelson Nameplate is located in Los Angeles, California. The company manufactures
membrane switches and nameplates made of aluminum, stainless steel and brass. As part
of the manufacturing process, Nelson has a lithographic printing operation.
IRTA started working with Nelson several years ago as part of a project sponsored by
Cal/EPA’s Department of Toxic Substances Control, the South Coast Air Quality
Management District and U.S. EPA to test, demonstrate and evaluate cleaning
alternatives. Nelson has two manual presses that print on metal and plastic, one sheet at a
time. A picture of one of the presses is shown in Figure 2-7.

Figure 2-7. Press at Nelson Nameplate
Nelson historically used a roller wash called Hydro Clean which is an emulsion of water
and mineral spirits. An MSDS for the product is shown in Exhibit 2-21. The Hydro
Clean was used in a 50 percent blend with water. Nelson purchased 65 gallons of the
Hydro Clean annually. The cost of the product is $10 per gallon. On this basis, the
annual cost of using the Hydro Clean roller wash was $650. Nelson also used 125
gallons of a blanket wash cleaner each year. An MSDS for the blanket wash is shown is
Exhibit 2-22. The price of the blanket wash, a blend of mineral spirits and acetone, is
$8.25 per gallon. The annual cost of purchasing the blanket wash is $1,031. The total
cost of on-press cleanup amounts to $1,681 per year.
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Exhibit 2-21
Original Roller Cleaner Used at Nelson Nameplate
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Exhibit 2-22
Original Blanket Cleaner Used at Nelson Nameplate
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IRTA tested a variety of roller wash alternatives at Nelson. IRTA tested Mirachem, a
water based cleaner used by a few newspapers but this cleaner was not effective. Nelson
uses a soy based ink so IRTA tested a variety of different soy based cleaners. Although
the soy based cleaners cleaned the ink effectively, a residue that could not be removed
with even several water rinses remained. IRTA also tested blends of the soy based
products with other components that might aid in the rinsing but, in all cases, there was a
residue that did not allow the quality printing Nelson requires. IRTA then began testing a
series of blends of acetone with Hydro Clean, the cleaner used by Nelson for many years.
The roller wash that was most effective is a blend of 25 percent acetone, 12.5 percent
Hydro Clean and 62.5 percent water. Nelson used 26 gallons of roller wash composed of
65 gallons of Hydro Clean and 65 gallons of water. Assuming 130 gallons of the new
roller wash are required and that the cost of the alternative is $2.25 per gallon, the cost of
using the alternative is $293 per year.
IRTA also tested a variety of different formulations that might serve as an alternative
blanket wash. Because Nelson used a blend of mineral spirits and acetone, IRTA focused
on similar blends that had a lower VOC content. The blanket wash that appeared to be
effective is a blend of 89 percent acetone and 11 percent of a mineral spirits. An MSDS
for this material is shown in Exhibit 2-23. The price of this blend is $5.84 per gallon. On
this basis, assuming the same usage as the original blanket wash, the cost of using the
alternative blanket wash is $730 per year.
Table 2-8 shows the annualized cost comparison of using the original blanket and roller
wash and the new blanket and roller wash. The figures show that the cost of using the
alternative cleaners is lower than the cost of using the original cleaners by about 39
percent.
Table 2-8
Annualized Cost Comparison for Nelson Nameplate

Blanket Wash Cost
Roller Wash Cost
Total Cost

Original Cleaners
$1,031
$650
$1,681

Alternative Cleaners
$730
$293
$1,023

The Dot Printer
The Dot Printer is located in Irvine, California. The company is a commercial
lithographic printer that prints high quality posters and the Thomas Guide. Dot has three
six-color sheet fed presses that use an air dry ink and two web presses that use a heat set
ink.
IRTA began working with Dot in 2003 as part of a project sponsored by Cal/EPA’s
Department of Toxic Substances Control, the South Coast Air Quality Management
District and U.S. EPA to test, demonstrate and evaluate cleaning alternatives. IRTA
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Exhibit 2-23
Alternative Acetone/Mineral Spirits Blanket Cleaner Used at Nelson Nameplate
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worked with Dot to test alternative cleaners for the sheet fed presses. A picture of one of
the sheet fed presses is shown in Figure 2-8.

Figure 2-8. Press at The Dot Printer
Dot uses the same cleaner for both blanket and roller cleaning on the sheet fed presses.
An MSDS for this cleaner, from Day International, is shown in Exhibit 2-24. IRTA
tested a number of alternative blanket and roller washes with Dot. IRTA tested
Mirachem Pressroom Cleaner, a water-based cleaner used by some newspapers but it did
not effectively clean the ink. IRTA tested a number of soy based cleaners and blends of
soy based cleaners with other components as a roller wash. Rinsing with water did not
remove the residue sufficiently. IRTA did find a soy based cleaner, called Magic Wash
522C, that could be rinsed and it cleaned the ink well. An MSDS for this cleaner is
shown in Exhibit 2-25. IRTA tested a variety of different cleaners and blends consisting
of soy based cleaners, acetone and other solvents with the operator to find a blanket wash
that suited his needs. The operator indicated that a blend of 92 percent acetone and eight
percent of a cleaner called Soy Gold 2000 worked best. An MSDS for the Soy Gold
2000 is shown in Exhibit 2-26.
IRTA provided Dot with larger quantities of the alternative roller and blanket wash and
Dot tested them for a week. The cleaners performed well but the operator did not like the
smell of the blanket wash. The company also thought it was inconvenient that the roller
wash could not be used to clean the plate because it leaves a residue and it removed the
image from the plate.
The company cleans the blankets 10 of 15 times a day and cleans the rollers when a job is
completed and a color change is necessary. Dot uses 50 gallons per week or 2,600
gallons per year of the cleaner on the three sheet fed presses. Three-fourths of the cleaner
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Exhibit 2-24
Current Blanket and Roller Cleaner Used at The Dot Printer
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Exhibit 2-25
Alternative Roller Magic Wash 522C Cleaner Tested at The Dot Printer
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Exhibit 2-26
Alternative Blanket Soy Gold 2000 Cleaner Ingredient Tested at The Dot Printer
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is used as a blanket wash and one-fourth is used as a roller wash. The cost of the cleaner
is $4.25 per gallon. The annual cost of the cleaner amounts to $11,050.
The alternative blanket wash is composed of 92 percent acetone which has a price of $4
per gallon and eight percent Soy Gold 2000 which has a price of $8 per gallon. The cost
of the blend is $4.32 per gallon. Assuming Dot uses 1,950 gallons of blanket wash per
year and assuming the same amount of the alternative blanket wash would be used, the
annual cost of the alternative blanket wash would amount to $8,424. The alternative
roller wash is priced at $20 per gallon. Assuming 650 gallons of roller wash are used
each year and assuming that the new soy based roller wash would be used in the same
quantity, the annual cost of roller wash would be $13,000. The total annual cost of the
alternative cleanup materials would be $21,424.
Table 2-9 shows the annual cost comparison for the current and alternative cleaners
assuming they are used on Dot’s three sheet fed presses. The cost of using the alternative
cleaners is slightly less than double the cost of using the current cleaner.
Table 2-9
Annualized Cost Comparison for The Dot Printer

Blanket Wash Cost
Roller Wash Cost
Total Cost

Current Cleaner
$8,288
$2,762
$11,050

Alternative Cleaners
$8,424
$13,000
$21,424

J.S. Paluch Co., Inc.
J.S. Paluch is located in Santa Fe Springs, California. The company exclusively prints
church newsletters and prints on an uncoated book paper with soy based inks. J.S. Paluch
has four narrow web presses that can print four colors. A picture of one of the presses is
shown in Figure 2-9.
IRTA started working with J.S. Paluch in 2003 as part of a project sponsored by
Cal/EPA’s Department of Toxic Substances Control, the South Coast Air Quality
Management District and U.S. EPA to test, demonstrate and evaluate cleaning
alternatives. The company presently uses a cleaner that serves as both a blanket and
roller wash called Allied Hydrowash. An MSDS for this cleaner is shown in Exhibit 227.
IRTA conducted testing at J.S. Paluch to try to identify a suitable alternative cleaning
agent. IRTA tested Mirachem Pressroom Cleaner, a cleaner used by some newspapers.
This water-based cleaner did clean the ink and cleaned about as effectively as the current
cleaner. IRTA also tested blends of acetone and the Mirachem cleaner and these cleaners
performed reasonably well. IRTA tested a soy based cleaner called Soy Gold 2000 and
this cleaner was the most effective cleaner. An MSDS for this cleaner is shown in
Exhibit 2-28. IRTA provided several week’s supply of this cleaner to J.S. Paluch and the
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Exhibit 2-27
Current Cleaner Used at J.S. Paluch
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Exhibit 2-28
Alternative Soy Gold 2000 Cleaner Tested at J.S. Paluch
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operator who used the cleaner indicated that it performed very well and that it cut through
the ink more quickly than the current cleaner.
J.S. Paluch uses 80 gallons per year of the current cleaner. The cost of the cleaner is $16
per gallon. On this basis, the annual cost of the current cleaner amounts to $1,280.

Figure 2-9. Press at J.S. Paluch Co.
The cost of the alternative soy based cleaner is $8 per gallon. Assuming the same
amount of the soy cleaner would be required, the annual cost of the alternative cleaner
would be $640.
Table 2-10 shows the annual cost comparison for J.S. Paluch. The figures show that the
company could cut their cost in half by converting to the alternative soy based cleaner.

Cleaner Cost
Total Cost

Table 2-10
Annualized Cost Comparison for J.S. Paluch
Current Cleaner
Alternative Cleaner
$1,280
$640
$1,280
$640

R.R. Donnelley & Sons Co.
R.R. Donnelley & Sons is a large lithographic printer. One of the company’s facilities is
located in Torrance, California. Donnelley prints newspaper inserts and high quality
magazines. The company has several large four-color presses at the Torrance location.
IRTA began working with Donnelley in 2001 as part of a project sponsored by
Cal/EPA’s Department of Toxic Substances Control, the South Coast Air Quality
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Management District and U.S. EPA to test, demonstrate and evaluate cleaning
alternatives. IRTA assisted the company in converting their off-press cleaning operations
to alternative low-VOC materials. IRTA also tested alternatives with Donnelley for onpress cleaning.
Donnelley has an automated roller wash system on their presses. The company uses a
roller cleaner based on mineral spirits and a methyl ester. An MSDS for this product is
shown in Exhibit 2-29. The operators clean the blankets by hand “on the run.” They
apply the cleaning solvent in spray bottles directly onto the blankets while the press is
operating during printing. The blanket wash is a mineral spirit and an MSDS for the
material is shown in Exhibit 2-30.
IRTA conducted testing of alternatives with Donnelley. The company tested a soy based
product containing a surfactant for both blanket and roller cleaning for more than three
months. An MSDS for this product is shown in Exhibit 2-31. Donnelley had blanket
failures and the testing was stopped. It is unknown whether the blanket failures were
attributable to use of the new cleaner. The press operators indicated that it took slightly
longer to get the press back to color but did not provide details. The press operators also
indicated that the residue from the new cleaner made the floor slippery and that the
excess cleaner occasionally dripped onto the web. A possible explanation for these two
problems is the operator practice of applying the blanket wash to the blanket in squeeze
bottles in the “on the run” cleaning. The new cleaner does not evaporate readily and an
alternative application method might solve these problems.
Donnelley uses 3,675 gallons of their roller wash annually. The price of this product is
$10.50 per gallon. The cost of the roller wash is $38,588 per year. Donnelley uses
13,950 gallons of the other mineral spirits product in their plant and two-thirds or 9,300
gallons per year are used to clean the blankets. The price of this product is $2.60. On
this basis, the annual cost of the blanket wash is $24,180. The current cost of roller and
blanket wash is $62,768 per year.
The cost of the alternative Soy Gold 2000 product is $8 per gallon. Assuming the
product is used for cleaning rollers and blankets and assuming the same amount is
required, Donnelley would use 12,975 gallons of the alternative cleaner per year. On this
basis, the cost of the alternative product would be $103,800 annually.
Table 2-11 shows the annualized cost comparison for Donnelley. The alternative soy
cleaner is less costly than the current roller wash and more costly than the current blanket
wash. The figures show that the cost to Donnelley would increase by 66 percent if the
company adopted the alternative.
Table 2-11
Annualized Cost Comparison for R.R. Donnelley & Sons
Current Cleaners
Alternative Soy Cleaner
Blanket Wash Cost
$24,180
$74,400
Roller Wash Cost
$38,588
$29,400
Total Cost
$62,688
$103,800
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Exhibit 2-29
Current Roller Cleaner Used at R.R. Donnelley & Sons
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Exhibit 2-30
Current Blanket Cleaner Used at R.R. Donnelley & Sons

147

148

149

150

151

152

Exhibit 2-31
Alternative Soy Gold 2000 Blanket Cleaner Tested at R.R. Donnelley & Sons
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III. ANALYSIS OF RESULTS AND CONCLUSIONS
Analysis of Testing Results
During this project, IRTA tested alternative on-press low-VOC, low toxicity roller and
blanket cleaners with 10 participating lithographic printing facilities. One of the
facilities, the Los Angeles Times, converted to an alternative that meets the SCAQMD
July 1, 2005 VOC limit for on-press cleaners a number of years ago. IRTA tested other
alternatives with the Times but the facility decided to continue using the water-based
cleaner they had adopted. The San Bernardino Sun converted to a water-based cleaner
that meets the future rule requirements for blanket cleaning. IRTA tested other
alternatives with the San Bernardino Sun and the company adopted one of them for pipe
roller cleaning. A third facility, the City of Santa Monica Print Shop, converted to
alternatives more than a year ago after the testing with IRTA was completed. IRTA
tested alternatives with a fourth facility, Nelson Nameplate; this facility recently
converted to alternatives with a VOC content of 100 grams per liter. IRTA identified and
tested alternative blanket and roller wash cleaners with the remaining six facilities. The
scaled-up testing for these facilities was conducted for a week.
Table 3-1 summarizes the results of the scaled-up testing for each of the facilities. The
first column lists the companies that participated in the testing. The second, third and
fourth columns summarize the press type, the ink type and the substrate(s) respectively
for each company. The fifth column identifies the alternative low-VOC, low toxicity
blanket wash that was found to be most effective at each facility. The VOC content of
the cleaner in grams per liter is also shown in this column in parenthesis below the
identity of the alternative cleaning agent. The sixth column of Table 3-1 identifies the
alternative roller wash that cleaned most effectively in the facility. Again, the VOC
content of each of these cleaners is shown below the cleaner in parenthesis.
In all cases, IRTA identified and tested alternative blanket and roller washes that had a
VOC content of 100 grams per liter or less. Many of the cleaners had a VOC content that
was well below the 100 gram per liter VOC cutoff level specified in Rule 1171. For the
Los Angeles Times, the San Bernardino Sun and R. R. Donnelley, IRTA did not test
alternative roller washes. The two newspapers use roller wash infrequently and they use
materials that comply with the July 1, 2005 VOC limit. R. R. Donnelley & Sons did not
elect to perform roller wash testing. IRTA did not test blanket wash alternatives with
PIP; the company performs blanket cleaning infrequently.
The two newspapers involved in the project found water-based cleaners to be suitable as
alternatives. IRTA also tested a dilute soy based cleaner at the Los Angeles Times and it
cleaned very well. For two additional facilities, J.S. Paluch and Presslink, soy based
cleaners appeared to perform well as blanket washes and as roller washes. For R. R.
Donnelley & Sons, a soy based cleaner was suitable for cleaning blankets. For PIP, a soy
based cleaner performed well as a roller wash. For the City of Santa Monica, a soy based
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Table 3-1
Project Testing Results
Company

Press
Type
L.A. Times
Coldset
Web
San Bernardino Coldset
Sun
Web

Ink Type

Substrate(s)

Soy

Newsprint

Soy

Newsprint

Blanket Wash Roller Wash
(VOC in g/l) (VOC in g/l)
water-based
N/A
cleaner (83)
water-based
N/A
cleaner (38)

PIP

Sheet
Fed

Solventborne

Coated &
Uncoated Paper

N/A

soy (20)

City of Santa
Monica

Sheet
Fed

Soy

Coated &
Uncoated Paper

water-based
cleaner (75)

soy (20)

Presslink

Sheet
Fed

Solventborne

Coated &
Uncoated Paper

soy (20)

soy (20)

The Castle
Press

Sheet
Fed

Solventborne

Coated &
Uncoated Paper

soy/acetone
(10)

soy (50)

Nelson
Nameplate

Sheet
Fed

Soy

Metal, Plastic

The Dot
Printer

Sheet
Fed

Solventborne

Coated &
Uncoated Paper

J.S. Paluch

Coldset Solventborne
Web
R.R. Donnelley Heat Set Solventborne
Web

acetone/mineral acetone/water
spirits (100)
/ mineral
spirits (100)
acetone/soy (2)
soy (50)

Newsprint

soy (20)

soy (20)

Coated &
Uncoated Paper

soy (20)

N/A

Note: N/A is not applicable
cleaner performed well as a roller wash and a water-based cleaner performed well as a
blanket wash. At two facilities, The Castle Press and The Dot Printer, the press operators
indicated they wanted a faster evaporating cleaner for the blanket wash. In these two
cases, IRTA provided a blend of acetone and soy and these were acceptable. Finally, at
Nelson Nameplate, soy based cleaners were not appropriate and IRTA tested alternatives
that were a blend of acetone, mineral spirits and/or water.
Analysis of Costs
Table 3-2 summarizes the cost and VOC content information for each of the facilities
involved in the testing program. The first column of this table lists the participating
company. The second and third columns provide the annualized cost of the original
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cleaning process and the alternative cleaning process respectively. The fourth column
shows the percent change in the cleaning cost the facility experienced or would
experience by adopting the alternative cleaner. The fifth and sixth columns of Table 3-2
show the VOC emissions from the facility from use of the original and alternative cleaner
respectively. Note that the emissions listed here apply only to the cleaning solvent
emissions from the specific cleanup operations that were analyzed. They do not include
emissions from inks or other non-printing operations or cleaning operations on other
presses in the facility that were not analyzed.
Table 3-2
Cost and VOC Emission Comparison for Original and Alternative Cleaners
Company
Los Angeles
Timesa
San Bernardino
Sun
PIP Printing

Original
Alternative Percent VOC Emissions With VOC Emissions With
Cleaning Cost Cleaning Cost Change Original Cleaner(s) Alternative Cleaner(s)
Unknown

$29,187

-

54 tpy

5 tpy

$16,200

$17,339

+7

10.7 tpy

0.5 tpy

$1,655

$1,790

+8

0.2 tpy

< 0.1 tpy

$288

$491

+70

< 0.1 tpy

< 0.1 tpy

Presslinkc

$1,178

$2,160

+83

0.7 tpy

< 0.1 tpy

The Castle Pressd

$10,129

$11,520

+14

4 tpy

0.1 tpy

Nelson Nameplate

$1,681

$1,023

-39

0.3 tpy

< 0.1 tpy

The Dot Printer

$11,050

$21,424

+94

8.6 tpy

0.2 tpy

J.S. Paluch

$1,280

$640

-50

0.3 tpy

< 0.1 tpy

R.R. Donnelley &
Sonse

$62,688

$103,800

+66

35 tpy

1 tpy

City of Santa
Monica Print Shopb

a

The Los Angeles Times has no records to determine the cleaning costs of their original cleaner. IRTA
assumed the original cleaner had a VOC content of 800 grams per liter.

b

Costs include one quart per year of plate cleaner. The VOC content of all original cleaners is unknown
and IRTA assumed a VOC content of 800 grams per liter.
c

IRTA assumed the average VOC content of the two roller washes for the
calculations.
d
IRTA assumed the average VOC content for the two blanket washes and for the two roller washes for the
calculations.
e

The VOC content of the blanket wash was not provided on the MSDS and IRTA assumed it is 800 grams
per liter.

The values of Table 3-2 show that three of the facilities that participated in the project
reduced or would reduce their cleaning costs through adoption of the alternatives. The
values also show that seven of the facilities increased or would increase their cleaning
cost through adoption of the alternatives. The cost increases range from seven percent to
94 percent. In general, the companies that would increase their cost through adoption of
the alternatives used mineral spirits of various types as their original cleaners. Mineral
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spirits are very low cost materials and virtually all other cleaners with either high VOC or
low VOC content are more costly. Thus any printer that has relied heavily on mineral
spirits cleaners which have high VOC content would likely experience a cost increase in
adopting low VOC alternatives.
The costs that were evaluated did not include any savings in emissions fees through
reduced VOC emissions. The SCAQMD charges a fee on VOC emissions if a facility
emits more than four tons per year of VOCs. The fee amounts to $366.50 per ton of
emissions when companies emit between four and 25 tons of VOC per year. The fee is
higher, $595 per ton, if companies emit between 25 and 75 tons of VOC per year. The
fee applies only to the VOC emissions above four tons per year. Some of the facilities
that participated in the project have VOC emissions above four tons per year. From the
data in Table 3-2, IRTA believes that four facilities in particular may have VOC
emissions above four tons per year. These include the Los Angeles Times, the San
Bernardino Sun, The Dot Printer and R. R. Donnelley & Sons. IRTA also believes that
R.R. Donnelley & Sons may have emissions that exceed 25 tons per year.
Table 3-3 shows the revised costs of using the original and alternative cleaners taking
into account the savings each of the four facilities would realize through the conversion.
Four of the facilities are included in the table and the first column shows their identity.
The second column shows the VOC emission reduction that was achieved or could be
achieved through the adoption of the alternative cleaners. The third column shows the
original cleaning cost adjusted to include the VOC emissions fee. The fourth column
shows the cleaning cost using the alternative cleaner. The fifth column shows the percent
change in the cleaning cost.
Table 3-3
Annualized Cleaning Costs for Original and Alternative Cleaners
With Emissions Fee Savings
VOC
Original Cleaning
Company
Emissions Reduction
Cost
Los Angeles Times
49 tpy
Unknown
San Bernardino Sun
10.2 tpy
$19,938
The Dot Printer
8.4 tpy
$14,128
R. R. Donnelley &
34 tpy
$82,918
Sons

Alternative
Cleaning Cost
Unknown
$17,339
$21,424
$103,800

Percent
Change
-13
+52
+25

Table 3-2 indicated that the Los Angeles Times reduced their cleaning costs through their
conversion. Taking into account the additional savings from avoided emission fees of
$17,959 per year, the company saved even more. The figures of Table 3-2 indicated that
the San Bernardino Sun increased their costs through their cleaning conversion. The
values of Table 3-3, taking into account the emissions fees, show that the San Bernardino
Sun actually reduced their costs by 13 percent through the conversion. Table 3-2 showed
that The Dot Printer would increase their cost by 94 percent through adoption of the
alternatives. Taking into account avoided emission fees of $3,078 annually, the company
159

would still experience a cost increase of 52 percent. R. R. Donnelley & Sons, similarly,
would reduce their cost increase from 66 percent to 25 percent because of an avoided
emission fee of $20,230 annually.
Summary of Results
During this project, IRTA worked with 10 lithographic printing facilities. The project
involved testing low-VOC, low toxicity alternatives for cleaning blankets and rollers. All
of the alternatives that were tested had a VOC content of 100 grams per liter or less. The
alternative cleaners that were successfully tested were water-based cleaners, soy based
cleaners, acetone and blends of these cleaners.
IRTA found alternative cleaners for all of the facilities participating in the project. Four
of the ten participating companies had converted or did convert to the alternatives during
the project. The other six facilities conducted testing of the alternatives for at least a
week and, in one case, for three months. Taking into account avoided emission fees, four
of the companies reduced or would reduce their cleaning cost through the conversion.
Six companies increased or would increase their cost through the conversion.
This project is part of a larger project involving an additional 10 printing facilities that is
designed to evaluate compatibility of the original and alternative cleaners with the
blankets and rollers used in the lithographic printing industry. In the larger project, IRTA
is conducting longer-term testing with at least seven printing facilities to learn more
about extended field performance and compatibility of the alternatives. The results
presented here will be included in a report that will summarize the results for all 20
participating facilities.
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